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ADGOLA Soidering

Instruments add to
your efficiency

THE NEW ‘INVADER’

ADCOLA L.646 PRICE

for Factory Bench £‘| 8 5
Line Assembly

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

Standard temp. 360 c at 23
watts.

Special temps. from 250'c—
410°.

*Additional Stock Bits

(illustrated) available

COPPER
m——

B38 , — 3.2mm  crse ract

— B

e
B14 & — 24 mm CHISEL FACE
B2d & — 475 mm ?i;iwm""

EYELET BIT

B 58 % — 6.3% mm CHISEI tACE

LONG LIFE

B42LL &% — 4715mm CHISEL FACE

B3BLL ;" — 32mn  CHISEL FACE

B14LL &% — 24mm  CHISEL Face
e ——

B4 LL 5 — 475 mm SCREWDAIVER
FACE

oad F1098Y

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

“1onad

*
Wirite for

price /ist
and
catalogue

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

JERMYN

S50p BARGAIN PACKS

All fully coded, all from well-known
manufacturers and now available, while
stocks last, at better than bulk-buyer’s
prices! Cash with order only.

THIS MONTH:

1N4148 Signal Diode 18 for 50p
(=1N914)
1N5060 1 Amp Rectifier 400V
(=A14D) avalanche protected 7 for 50p
2N2926 NPN Silicon Transistor 8 for 50p
(Red) hfe 55-110
2N2923 NPN Silicon Transistor 7 for 50p

hfe 90180
2N2646 Versatile Unijunction 3 for 100p

Post and packing 10p for 1 or 2 packs;
3 packs or more post free.

Order and quantity, till sold (but we
regret packs cannot be subdivided).

P.O.or ‘“equé”palii bte Jermyn Industries,
Vestry Estate, Sevenoaks, Kent.
R

PRINTED CIRCUIT KIT

BUILD 50 INTERESTIRG PROJECTS on s PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX

CONTENTS: (I} 2 Copper Laminate Boards 4}inx2}in. (2) 1 Board for Match-
box Radlo. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist S8olvent.
(6) Etchant. (7) Cleanser/Degreaser. (8) 16-page Booklet Printed Circuits for Amateurs.
(9) 2 Minfature Radio Dials BW/MW/LW. Also free with each kil: (10) Essential
Deslgn Data, Circuits, Chassis Plans, etc. for 50 TRANSISTORISED PROJECTS.
A very comprehensive selection of circuits to suit everyone's requirements and
constructional abillty, Many recently developed very efficient designs published for
the firet time, including 10 new circuita.

EXPERIMENTER'S

PRINTED CIRCUIT KIT
50p

Postage & Pack. 10p (UK)
Commonwealth:
SURFACE MAIL !15p
AIR MAIL 60p
Australia, New Zealand,
South Africa, Canada

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler detector.
(3) Crystal S8et with Dynamic Loudapeaker. (4) Crystal Tuner with Audio Anmiplifier.
(6) Carrier Power Conversion Receiver. (6) Split-Load Neutralised Double Reflex.
(7) Matchbox or Photocell Radio. (8) “TRI-FLEXON' Triple Reflex with self-
adjusting regeneration (Patent Pending). (9) Sclar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Constructor anywhere in the World.
3 Subminiature Radio Receivers based on the ‘‘Triflexon’ circuit. Let us know
it you know of a smaller design published anywhere. (10) Postage Stamp Radio.
Size only 1-62in X 0-95in X 0-25in. (11) Wristwatch Radio 1-15in x 0-80in X 0-53in. (12)
Ring Radio 0-70in x 0-70in X 0-55in. (13) Bacteria-powered Radio. Runs on sugar or
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter-
com, (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-Seeking Animal,
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (23) Human Body Radiation Detector, (24) Man/Woman Discriminator.
(25) B8ignal Injector. (26) Pocket Tranaceiver (Licence required). (27) Constant
Volume intercom. (28) Remote Control of Models by Induction. (29) Inductive-Loop
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/Wire-less
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre-
amplifler. (35) Quality Stereo Push-Pull Amplifier. (36) Light-Beam Telephone
“Photophone™. (37) Light-Beam Transmitter. (38) Silent TV Sound Adaptor. (3%
Ultrasonic Transmitter. (40) Thyriator Drill S8peed Controller. Plus 10 Photoelectric
Circuits, S8imple Alarms, Long Range Alarms, Projector Modulators, etc.

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

Send a S.A.E. for full details and a brief description of all kits and Projeets.




; -FIDELITY
SYSTEMS

' UDGET HIG
o

ONLY

£A085

carr, £1:75

PREMIER ST ©eonsists of an all transistor stereo
amplifier, r T antoaanial record player unit fitted stereo 1aok
coranue eartridge with dismaond <tylu< and snannted in teak tinish plinth with
perapex cover and two matching teak finish Jonlspoaher systeins,  Ahsslutely
complete wnd supplied ready to plug in and play. 2300 arnplifier has an outpin
o watts per channel with inpats for pick-up. tape and funer, alsa tape outpt
ascket. Controlss Bass, Treble, Volime, Balanes, selecton Poawer on/on.
Solidl teak eahinet with almninnun front panel. Hiz Lin X 4lin 3iin high
Arphtier avanlable separately if required £14-95. ¢ 40p}).
PREMIER STEREO SYSTEM “TWO", ay above
but with Garrard 25 Mk 111~ ONLY £47. Carr. £1.75.

PREMIER STEREOQ 8YRTEM "THREE™. This consists of Klinger K(903
stereo amplifier giving 6 watts rins per channel with Bags, Treble, Volume and
Balance Controls,  Inputs for Magnetic and ceramic pick-up, tuner, tape in anid
out, 8tereo headphone socket.  Garrard 8123 MK 1 in teak finish plinth with
cover and fitted Sonotone YTAHCD diamond stereo cartridge. A pair of HMF
Npeakers size 1Alin X 107in X 9inand fitted EMI unit< coraplete the natehing
systeui.

ALL SYSTEMS SUPPLIED WITH FREE LEADS AND PLUGS

PREM,ER HI'FI OFFERS! SP25 ’Mk 111 SPECIAL! PREMIER QUALITY MICROPHONES

Precision 1oade, Deautifully desivned and  offering
/ Garrard  SP25 Mk, III reliability at a reasonable price.

’ Single Record Player. Fitted -

QGoldring G850 or AT86
Magnetic Stereo Cartridge as
available Complete in Teak
Plinth with Rigid Perspex
Cover.

Total list Price over £29.

PREMIER £ I 990
PRICE FANON MKOQ47 MINIATURE DYNAMIC "
& P 50p Frequeney  response  #0-13.0001iz  lnpedance 50k

(—594B). Can be used with stand, hand held or aronml
neck. Die cast by satin chrome finish.  Features
HI-FI STEREO removable windscreen. Complete with Rft cable. stand
HEADPHONES adaptor and Lavalier cord.
Designed to the highest PREMIER PRICE 2597, ' & I'. 20p.
possitile standard. Fitte | FANON MKO45 3-WAY DYNAMIC .
2lin mpeaker unitr with Frequency response 60:12,000Hz.  1ligh impedance.
wit padded ear rufix, ] Somplete with Kit cable, table stand and Lavalior cord.
\djustable  headband. | PREMIER PRICE £287. I' & I 2(p.
FANON MKC54 DYNAMIC
Frequency response £0-12,0001z.  lLupedance 30k

o ack . (—60dB) and 150 ohins (—71dB). Onj/off switch.
T b Complete with 201t cable and «tand adaptor. PREMIER
— £2-47 PRICE £807. P. & P.20p.

pr\'l‘l-;'rln.\'('(l-', SET Low  fp. £1.25. . TAPE CASSETTES

b 060 (?r?m) 37p gl’z;
C90 (0%.) 62p&'%
Available with 8 or 15 CI20 (:"2::') 87p g?"%g

ohm  impedance. Hand- P. & P.5p
ling capacity 10W. Brand FREE Caasette Head Cleaner with every 10 cigsettes
new. purchased

47 All cassettes can be supplied with library cases
£3 P.&T.40p | 4¢3p extra each.

Rogers Ravensbrook Il
Stereo Amplifier in
teak case (List £52.50)
Rogers Ravensbourne Stereo Amiplitier

in teak ease (List ¢84) a £50
Metrosound KT20 Rtereo
Amplitier in teak case (List £36) £27.50
Carvard SP25 1T Jess cartridge £11 90
Ciarrard SL&5 18 less cartride £1 590
Careard 2025 T/ with Sonotone 7

STAHC Diamond Cartridg £89
SPECIAL BARGAIN'!

.

25 T/C with Ronvtone
> Diamond  Cartridi

ready wired in teak plmth £14
wilh cover

Carnage and Insurance 50p extia ary item

¥ ohm impedanee. Com-
plete with 6f1 Jead and

VERITAS V_49 MIXER L TERSUILG L EAT A U

Battery operated 4-channel audio niixer providing four and  crossover  network.
separate inputs.  Rize § X 3 X 2in suitahle for crvatal
microphone, low jpedance
microphone with transformer,
radio, tape, ete. Max. input
15V, max. outpnt 25V, gain
6dl3. Standard  jack  plug .
socket inputs, phonoplugs

output. Attractive teak wood
“VERITONE” RECORDING TAPE i 4

grain finish case.
SPECIALLY MANUFACTURED IN U.S8.A. FROM EXTRA STRONG
/ /'__.
eritone §

Mono Stereo .
Model £3 Model £3 47 o pPolp
PRE-STRETCHED MATERIAL. THE QUAL IS UNEQUALLED.

MULTIMETER 20,000 OP.V. MULTI- TENSILISED to ensure the most permanent base. Highly resistant to break-
METER age, tnoisture, heat, cold or humidity. High polished splice free finish. Smooth

Features lurge easy-to-read mieter, wide output throughout the entire audio range. Double wrapped —attractively boxed.

choice of ranges. With test leads, batteries

and owmal. Sizes dlinx 30 x Tin. LP3 3° 250" P.V.C. 28p DT6 51" 1800° POLYESTER £I-12

Ranges: D.C. vollages: 0-0-25 30-250 TT3 3~ 450° POLYESTER 37p TT8 5i{" 2400° POLYESTER £1-87 magnatic reserdung tage %

300-2,500v. A.C. voltages: 0-10-20 100~ DT3 3i° 600 POLYESTER 57p SP7 7° 1200° P.V.C. 82p i

H1H0-1,000v D.C. current:  0-50uA- SP5 5 800" v.C. 42p LP7 7° 1800° ACETATE 75p '

2 3imA 25001, Resislance: 06,000 ohins, LP5 5" 900° P.V.C. 50p DT? 7" 2400° POLYESTER £125

0-5 raeg ohms (300 chmy and 30 Kohins DTS 5 1200° POLYESTER 75p TT? 7° 3600° POLYESTER 2250 ———— — &1
at centre Beale) Ca ity: 10 unf to - L -00luf to -luf. . o o o = — R
Dectinata 3ty to frag1s i 00mI. 00 TAPE §POOLS 3" 5p, 87, 517, 7° 9p. o DT

£4.90. P. & . 17p. Post and Packing 3" 5p, 5”, 53" 8p, 77 10p. (3 reels and over Post Free.) —

| +i-oxFoRD sT

= likx, 1
TOTTENHAM COURT RD.

10 & 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL:01-636 3451/2639 ﬁ Pmm
HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTENHAM CT. RD. TEL:01-636 3451
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"JUSTBEGINNING?
Then z‘ty/m , 8. Watt, 10-Transistor

Stereo Amplifier R.137

Separate tone and
volume controls for
each channel,inputs for turntable
(ceramic cartridge),tuner and
tape.Attractive black crackle finish with
brushed aluminium front.Frequency
response:70-20,000Hz - 3dB.Output: 4 watts
per channel « 8 ohms.Inputs:Phono 80mV;
Quner/auxBOmV.

Normal retail
price: £14-70

-

5-Watt Transistor Stereo Amplifier Chassis R.123

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

Normal
retail price: £7-30

=

RET STEP 10 STER. ./“/

AM/FM/MPX

Amplifier
R.124

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

£29.95

K Normal retail

price; £42-:00 ROC price:

778

[peedn% IPS,4-75 CMS.Rewind time:

orld wide reception’

Professional Solid-state, Four-band

Communications Receiver R.135

Fully transistorised with continuous coverage from 555K Hz to
30 M Hz in four bands (with illuminated bandspread for 160-10
metres).Incorporates internal speaker,automatic noise limiter,
SSB/AM/CW switch,AVC switch,S Meter,Receive and Standby
switch,external socket for headphone or speaker,bandspread
control,BFO control,onfoft{ AF gain,band selector,antenna
trimmer and RF gain.Runs off 240 v AC,batteries orany 12v DC
negative ground source.Frequency ranges (in mHz):Band A,
535-1-6;B,1.55-4-5;C,4-5-13;D,13-30.Sensitivity :0-5uV @ 30mHz.
Bandspread:10-160 metres.

Normal
retail price : ‘ |
£65-00 ‘

Cassette

Tape

Unit R.142
e ik

m'munim
T

i

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

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

We don’t want you to

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

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

Practical Electronics  October 1971



o BURGIN

Headphone Radio
R.143

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

Matched Stereo
Speakers R.446

Heavily lagged teak finish cabinets each with
large dual cone base unit and separate
tweeter.Power handling:10 watts peak;
frequency range:40-18,000 Hz,impedance:
k 8 ohms.Size:14 x 8% x 64.

Normal retail price : £19-60J

pay for your mistakes

So we've got a proposition for you.

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

Return of post mail-order service;orders over £10 post free, (U.K.
only)add 25p for p & p to orders under £10.HP terms available.

ROC ELECTRONICS LIMITED
193 Edgware Road,London W2 1ET.Phone :01-723 6211.

Callers at Shop welcome 9-6 Mon to Sat (Thurs 1pm)

Practical Electronics  October 1971

‘Dont read this!

&1:20-40

Light and comfortable,
with a frequency res-
ponse of 30-15,000 Hz
for real listening
pleasure.Complete
with jack plug.Im-
pedance 8-16 ohms.
Normal retail price: £2-95

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

ROC price:

£14.00

Mah/

AM/FM/MPX
Stereo Tuner

Normal
retail price "N

Matching unit to the
R.136 amplifier.Covers
AM and FM tuning bands
with automatic stereo signal
light.FM frequency range:88-108|
AM frequency range:535-1605kHz.
FM:Sensitivity 5uV,stereo separation
25dB@1kHz, image rejection 50dB.
AM:Sensitivity 250uV.

Normal retail price: £28-60




Out now! The1971/2
Mullard data book.

An easy reference guide to the

Mullard consumer electronics range of
semiconductors, valves television
picture tubes and passive components.

Pocket size and colour coded for handy
reference.

Allcomponentsconcisely listed VIR
in alpha-numeric sequence y for just
with Mullard equivalents, com-
parables and replacements.

Concise data on component
types.

How to get your copy: The new Mullard book

available from your local bookseller ‘Appli i
or cash with order plus 5p for p & p from { pp cations of

y
Selray Book Co., 60 Hayes Hill, Bromley, Kent. } Lgt)rggvevgvla)ileatbelectors

CED 137
- Vary the strength SR
™ ritish . 0 . - - - - - - ==~ =]
5-DeC Py Made of your lighting witha PLASTIC STORAGE DRAWERS

G
oot M
DISCOUNTIL —

BREADBOARD nl | [ " ey,

Solder]cst 4\/{ PO ?/ R

breadboar = b £

pjnlnee?s‘. for fast T 3155
— ~ '

reliable  com-
ponent co1

A T
nectior Single eCs ] E
One 8-DeC with Control Paue e
with booklet " Projects on & i< PRIcEs m--,ﬁ =)
giving construction detaile for a variety ot cirenits l — |
£1 P & P.17p. L
1-DeC KIT. Four 8-DeCs with two Control Panels, 1
and the hooklet “'Profects on 5-DeC’ all contained - PSR |
in a strong attractive plastic case. ldeal for Newest, neatest 5 S—-‘IZES
professional ;;e;o 153-9.'; Pi \, P17 system ever ALL INTERLDCK
Ty DeCRTTIES SN LN | 5] devised for storing small
EHYEE OIS 3 0 & . T X £ ‘ parts and components :
VHF AIRCRAFT BAND CONVERTER B resistors, capacitors, diodes, transistors,
ete. Rigid pfastic units interlock together
;\'hﬁn p]&n_ce‘i ‘ﬁm.m lin u!‘a\._\'l‘\: | in vertical and horizontal combinations.
and radio full coverage of VH Transparent plastic drawers have label slots/
Alreralt B -135MH ar .
:é;g:;?d] ““",Jl’,“ ‘]3;\,“,(2?"9\ rgmoval?le space dividers. Build up any
battery operation. Fully tunable size cabinet for wall, bench or table top.
184in x 7 section telescopic aerial
A Lo hors o BUY AT TRADE PRICES !
d P& b . .
I3RS CATANS Y El ‘ SINGLE UNITS (ID) (Sins  2}ins
The DIMMASWITCH is an attractive and effic- | 2lins). £1-35 DOZEN.
GARRARD TURNTABLES fl‘., ient dimmer unit which fits in place of the normal DOUBLE UNITS (2D) (5Sins 4}ins
e 11 W e light switch and is connected up in exactly the 2}ins) £2:25 DOZEN.
i;a:”‘n.i"cg;-e, / same way. The ivory mounting plate of the TREBLE (3D) £235 for 8.
1 bove £5-98 i o
ADTG - £19-50 OIRASVEL] mraelhien, ety CEms i DOUBLE TREBLE 2 draws. in one outer
BL79D £24.071 tings. Two models are available, with the bright case (6D2), £3+65 for 8, EXTRA LARGE
SL75B £28~85‘15 / 3 chrome knob controlling up to 300 w or 600 w SIZE (6D1) £330 for 8.
SLYSH . .£38- - of all lights except fluorescents at mains voltages '
T S LA £31.50° from 200-250 v, 50Hz. The DIMMASWITCH has PLUS QUANTITY DISCOFIJP{TS :
P. & P. Decks, 621p; Base and cover, 50p; Deck built-in radio interference suppression: Orders £5 and over DEDUCT § o in the £
Base/Cover, 874p. 600 £3-20. Kit Form £2-70 Orders £10 and over DEDUCT 74% in the £
w o LSG RS Orders £20 and over DEDUCT 109, in the £
THIS MONTH'S SPECIAL OFFERS! ERD PRI, (38 [Rorin (o He L PACKING/POSTAGE/CARRIAGE: Add 35p
8P05 Mk. ITI with ba:e.s £1398 P & I Top All plus 10p post and packing. to all orders under £5. Orders £5 and over,
SP25 Mk, 1T with t . : :
GEATICD eartrldge and hake . £16-75 P. & P. Top Please send C.W.O. to: packing/postage/carriage free.
DEXTER & COM PANY QUOTATIONS FOR LARGER QUANTITIES
IO ALL PRICES TAX PAID
LIND-AIR AUDIO 1 ULVER HOUSE, 19 KING STREET | |gy7,yvrag Ocrt PE10) 24 Crckiewoad
(P o W1 Teh o137 1601 CHESTER CH1 2AH  Tel. 0244-25883 [ORYET e
e ) As supplied to H.Ii. Government Departments -

780 Practical Electronics  October 1971



IN4003 9p AC!% P
| N 4004 10p G193k Mathe  BET

1N4005 12p AC 194K )/Bf.wp BC125
1N4006 14p AC194
1N4007 20p

Transistors,

A) DIODES & AC187K Watched BC109 ip

RECTIFIERS AC 188K [ r. S0P BCI13 20p BFX87

| N4001 TP AC191 1Sp BCl14 20p BFX88 15p
1N4002 8p ACI92 15p BClIS 25p BFY34 30p

AD
AD262 Matched BC134

20p BC!26
sop BCI32

note

minimum

END FOR

BONUS VOUCHER *

REE WITH EVERY

£1 ORDER

‘Redeemabl
e upon recei
pt of subse
quent order

value £5 or m
Dpa e ore, received
Practical Electronics before Dec. 31, 1971

October 1971

BDI62 BC137
Compare AD262 ‘ZP g‘éll% A
; AD263 P P
LA pnces AF106 25p BCi44 15p  BFYSI op
AF109 iSp BC145 30p @FYS2 20p
WwOO05S 40p AF|39 Ip aC147 1Sp MEW 1 12p
WOl asp AF166 20p BCl48 1p MEc404 2  13P
wWO4 asp AFITO 18p " ME1001 10p
woeé sop AF!72 18p MEl002 e
AF200 25p Qtor price ME200! 10p
B) TRANSISTORS AF201 30p Y st or fr ME002 P
aNes 1S N ee | mes001 2P
IN930 25: AF2395 45p with order ME3002 25p
JN9I0A  30P AL10 op 3 Meawol 10
INI613 12P ALI03 S0p BC149 1sp ME4002 Hp
INITHL 259 AU103 £ BCis3 Jop MEccOl 1%
IN2369 20p BC154 5p  ME6CO2 18p
IN2484  34P MEBOO! 20p
2N2605 45p . MEBO02 30p
IN2904 16p Component Discounts :Eggg:: ::gp
%:%?’%;A :‘6‘; 109, on orders over £5 MES002 |5';
IN2905A  60p T MEL1) 40p
2N3053 22p MELI2 sop
2N 3055 70p AU 106 95p BCYT70 26p MEU2! 40p
IN3I442 £2 AU107 70p BCY7! 26p MEU22 sop
IN3638 25p igloa bS(;: B%Y712 ;.;p OC25 I7p
3 1-50 110 BF15 P
11:43‘1‘; %0 AUl 70p BFIS3 1%p 9 INTEGRATED
INA43S6 35p AUY2IA S0P BF158 25p CIRCUITS
40411 £2-50 avYna 700 BF159 35p 709C (TO-99)95P
AC138 15p AUY3S5 4sp BF160 28p 709C (OIF) 95p
AC141 20p AUY3? sop BFI77 25p 741C (TO-99)
ACI4IH 5P BC107 \lp BF178 I5p £1-25
aC192 1Sp BC108

POSTAGE & PACKING PLEASE ADD 10p TO YOUR ORDER

itp BFI179C 40p 741C (D) €125

OOOOCRNKK
XA00000000

X
UOtLoLGU

BOXNUS VOUCHEF
2 DWAI Pl My horm atasric mn".unkaum

mecpi b

1im o B

remaey raan ek penptn mavhom

o T PRt Al gt & ook
nivctar wh

L]
A Horvou vila modies
wrrint Pl Dreiata e
:mm 13m0 mhaaalvern
nhum mphaus o

y LTD
BURNT MILL, ELIZABETH WAY, HARLOW, ES
B . ESSEX

115 Watt 15 Amp

10 Amp. TO-3
AU106

320 Volts. 10 Amps
o

ME1001
45 Volt high gain

250 Volts TO-5

3866
| Watt output

High gain* 200 2

peraion;\ amp.

M0G0 Mmmﬂﬂ T “‘,

11N




The great
sound
happening
of the

year

THE 1971
INTERNATIONAL

AUDIO

FESTIVALAND FAIR

October 26-30

You must see and hear the most comprehensive demonstration of
Hi-Fi ever staged in Europe. Come to Olympia and see the big names of
the Sound industry displaying the latest reproduction equipment.
Tape recorders, Cassette Players and Cassettes, Loudspeakers and
Earphones, VHF radios, Stereo Multiplier Receivers, Tapes and Discs —
you can hear them all in action in 100 specially constructed Audio
Studios.

And you can relax in the comfortable Hi- Fi Theatre with daily
presentations, lectures and discusstons by the industry’s top names.

Everyone interested in Hi-Fi must come. This is the greatest eventn
the history of sound techniques.

oLmpid

Tuesday to Saturday 10 - 9 daiy LONDON
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High Salary

A Dream House
A New Car

And A Secure Future

Getinto the Computer
Industry the fast and
easy way.

Now for the first time, anybody {no special qualifications
are needed) can train outside the computer industry for
an exciting career as a computer operator in only 4
weeks — and can earn £2,000 + + p.a.

How? We are the only commercial training organisation
in the U K. permitted to use the famous e
‘Eduputer’.

JOBS GALORE! 144,000 new
operators will be needed over the
next five years alone. And the
moment you qualify our
exclusive computer appointments
bureau introduces you to
computer users everywhere.

This is your big opportunity to get
out of a rut and into the world'’s
fastest growing industry. Find
out more FREE and

without obligation by

posting this coupon(\ ’

TO-DAY.

London Computer Operators

Training Centre

C26 Oxford House, 9/15 Oxford Street, London, W.1
Telephone 01-734 2874

127/131 The Piazza, Dept. C26, Piccadilly Plaza,
Manchester 1. Telephone 961-236 2935.

Please send me your FREE illustrated brochure on exclusive
Eduputer ‘hands on’ training for computer operating.

Name,

Address

Tel
EEEEEEEEEEEEEEn
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USED EXTENSIVELY BY

RANEISVIETERS

INDUSTRY,

GOVERNMENT

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

TECH PT-34. 1,000
0.P.V. 0/10/60/260/
500/1,000V a.c. and
d.c. 0/1/100/5600mA.
d.c. 0/100K, £1-97%. P. & P. 124p

NEW ‘‘SEW’ DESIGNS MODEL TE-200. 20,000
O.P.V. Mirror scale, over-
CLEAR PLASTIC METERS BAKELITE PANEL METERS 110351 ovol'(;l‘tec!lxon 0?1,3%35
25/1, 7 d.c.
| TYPE SW. 100 | TYPE S-80 250/1,000V" a.c. /O/GOpA/
100 x 80 mm 80 mm square fronts ’ L 200MA.  0/60K/6 meg.
00iA 3121 [ S0uA ... 3188 i 20 to +62dB. £3-75. P.& P.15p.
ImA 2207} | 50-0-50uA 22973 —
20V d.c. .. #2:07L | 100uA ... £297] "~=.7n MODEL TE-70. 30,000
50V de. .. 2297} ‘ 100-0-100uA £2-87} e O0.P.V.  0/3/15/60/300/
300V dc. 22874 | 500pA ... = 600/1,200V d.c. 0/6/30/
SOuA ... £347) 1A dc -971 | 1mA . YY) 120/600/1,200¥ a.c. 0/
500 mm £337 A dc. .. £2OTL 20V de. .. 1247 30114/3/30/300mA. O/
100, 87, 300V ac. $297] ' 50V de. .. 22 1262 16K/160K/1-6M/16 meg.
loo.n-wu,;_\ 1325 VU Meter 2375 300V dc.  £247) VU Meter  £3.87 £5-50. I. & P. 15p.
HSEW'" CLEAR PLASTIC METERS MODEL TEI2. 20,000
O.P.V.  0/0-6/30/120/600.

Type MR.85P. 4iin 41in Ironts.
I 30mA

0uA ... £360
306- -50A  £3-10
190uA ... £310 | 300V a.c
1oon 1007 £3-10 3
200 .. £2:87% 2
S00uA .. -75 | VU Meter  £3-60
500-0-300,.4 £2-60 | 1A a.c.® -8
Ima £2-60 5Aact .. £2:60
1-0-ImA :2 80 | 104 a.c®  £280
SmA £260 20\ac” -60
10mA £2-80 30A ac.” 2260
Type MR.52P. 2iin square fronts.
LUTE N £310 20V d.c. £2-00
50-0-50uA  £2-80 \ 30V de. .. £2:00
100uA ... 2260 ' 300V d.c. £2:00
100-0-100.:.A £2:37) | 15V ac. .. £2:00
500uA ... £2:85 | 300V ac. £2-00
imA £2:00 | S Meter
SmA £2:00 ImA .. £2'10
10m £2:00 VU Mcter £3-10
S0mA ... :g gg 14 a.c.® i
100mA - .
500mA 200 TAACT
o £2.00 ' O 2.C
EYN ... £2-00 20Aac”
10V d.c. £2:00 . 304 a.c.®
Type MR.65P. 3lin 3iin Ironts.
1A £3-37} "0\ e,
30%0- -50uA 32 75
1000A ...
100-0-10012A zzao 1 E
Q00uA ... £2 60
S00uA ... £237L
30040- .,oou A £2 10 |
1mA a £2-1
SmA £2-10 |
10mA £2-10
50maA £2-10 I A 5 H
100mA 2210 VU me(er £3-374
S00mA £2-10  50mA a.c.*  £2:10
B 100mA ac.* £2-10
10 | 200mA ac.t 2210
f | S00mA a.c.® £2-10
: lAac» £2-10
) 5Aac® 2210
5 X . 104 a.c.* £2-10
SV de. .. £2:10 ‘ 20\ a.c.* £2-10
10V de. .. £210 . 30A ac.* £2:10

*MOVING IRON —
ALLOTHERS MOVING COIL
Piease add postage

“SEW'" EDUCATIONAL
METERS

Type ED.107, Sige
overall 100mm X
80mm % 108mm.

A new range of high
quality moving coil
instruments  ideal
for school experi-
ments and other
bench applications.
37 mirror acale. The
meter movement i8 easily accessible to
demonstrate internal working. Available
in the following ranges:

-3

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

S0uA ...
JO 0- ;Op .
£1
]00-0-100”.&
200uA ... £
5001 A
500-0-3
lmA ...
1-0-1maA ..
2mA
SmA
10mA
20mA
o0mA
100mA

150mA
200ma
300mA
500maA
To0mA

Type MR.45P. 2in square fronts.

S0uA . £2-
50-0-50pA  £2-10
.. £210

10V de. .. £1-50
20V de. .. £1-50
30V d.e £1-50
300V £1-50
15V a.c £1-50
300V a.c. £1-50
8 Meter

ImA £1-87}
VU Meter £2-25
1A ac.® £1:50
3A ac* .. £1-50
104 a.c.* £1-60
204 a.c.® £1:50
30A ac.” £1-50

1
10040- 100,;&

5004
ImA

#ssssﬁa
FoRBBIE

£1-75
£1-78
£1-75
£1-75
£1-75

“SEW'" BAKELITE
PANEL METERS

Type MR.65 31in square fronts.
)OOm LY

50uA. .. ugg | 20V de. £3.97
100A ... 2 o
A Snana £3.97 | 50V d.e. £3-97 | PE70 3 17/32n 1
50-0:50uA 2425 | 300V ... £897 | i
1-0-1mA .. 23.97 Hud .

Dual -
Inae.. | goan | Dwlmmse ol e
5Adec. ... £3.97 | S00mA/5ad.c. £4-25 1000 100,1« 9275
10V dee. £3.97 | 5V/350V d.e. £4-25 . 75 1
Practical Efectronics  October 1971

15/32in  2{in deep.

500uA .... £2:60
ImA.. . £2-37)
300V a.c. £2-374
VU meter.. £3-25

1,200 | 3,000 / 6,000V d.c.
176/30/120/600/1,200V _a.c.
0/ 6014 / 6/ 60 | 600MA/
07 6K / 600K / 6meg./60.
Megohm G0PF. 2 MFD
£5971. P. & P.173p.

MODEL PL438. 20k Q /
Volt d.c. 8k@/Volt
a.c. Mirror scale. 0-6/
3/12/30/120/600V d.c.
3/30/120/600V a.c.
60 / 600 A/ 60/600mA.
10/100!\/1 Mcg/lO meg

—20 to + 46dB.
1097‘ P. & P, 12}p.

MODEL 500.
0PV, with
protection, mirror
0/-5/2-5/10/25/100/
250/600/1,000 V d.c. 0/2:5/
10/25/100/250/500/
1,000 V. a.c. 0/50 uA/5/50/
500 mA. 12 amp. d.c,
0/60K/6 Meg./60 MegQ.
£8-874. Post paid.

30,000
overload
scale

MULTIMETERS /or EVERY purpose/

BONOR TE,10A, 20kQ/ S

Volt 5/26/50/2560/600/

2,600V d.c. 10/50/100/500

1 OOOV a.c. 0/50uA[2-5mA O
"50m\ d.e. OIGK/G meg. [

ohm. —20 224B.

10-6, 100 nl’il 0-100-0-1 mitd. £3-47}.
P. & P.

MODEL TE-300 30,000

O0.P.V. Mirror acale, over-
Io;ul protection 0/0- 6/3/15/
60/300/1,200V d.c. 0/6/30/
120/600/1,200V  a.c, 0/
30uA | 6mA [ 60mA |
300mA/600mA. 0/8](/80!\/800!\ 8 neg.
—20to +63dB. £5987). P.& P.15p.

TMK MODEL MD.120.

Mirror scale. 20k Q/volt
d.e., 10k @jvolt a.c. 30/
60/300/600/3,000V  d.c. 6/

120/1,200V a.c.

Current 0-6020.4/0-12/0—

300mA.  0-60k2/0-6MQ .

—20 to +63dB.  24-62!. P. & P. 15p.
MODEL TE-80, 50,000

0.P.V. Mirror scale, over-
load protection. 003/13/60/
300/600/1,200V  d.c. 6/
30/120/300/1,200V
0:03/6/60/600mA .
16K/160K/1-6/16 meg. —"0 to +63dB.
2750, P. & P. 15p.

SKYWOOD SW-500
50 K (3/Volt. Mirror
scale  DC  Volts
0.6/3/12/30/300/600.

AC Volts 3/30/300/

600. DC Current
20uA/6/60/600mA.
Resistance 10K/100
K/1Meg/10 Meg.

Decibels —20 to +57d1. £7:50. P. & P. |

HODEL AS-100D. 100K Q/
Volt. 5in, mirror scale.
Built-in meter protection 0/
3/12/60/120/300/600/1,200V

-

d.e. 0/6/30/120/300/600V

a.x. 0/10uA76/60/300mA/
12A.  0/2K/200K/2M/200M.
+17dB. £212:50. P. & P.17ip.

TMK MODEL TW-20CB.
Features Resettable Over-
load Button. Benaitivity:
20K Q/Volt de. B5KQ/
\oltac D.c. volts: 0-0-5,

50, 260, 1,600V,
A.c. volts: 0- ‘26 10 50 250, 1,000V. D.c.
cnrrenta: 0-005, 0-5, 5, 50, 500mA.
Resistance: 0-5K, 50K, 0-500K, 6 meg.

Decibels: —20 to +52d13, £11-50. P. &
P. 17ip.
TMK LAB TESTER
100,000 0.P.

63in scale buzzer
short circuit check.
Sensitivity: 100,000
OPV d.c. 6/ Volta.c.
D.c. volts: 0-5, 2:5,

10, 50, 250, 1,000V.
3, 10, 50, 250, 500, 1,000V,
10, 100uA, 10, 100, 500mA,
2-5, 10A. Resistance: 1K, 10K, 100K,
10 meg, 100 meg. Decibels: —10 to
+49d8. Plastic case with carrying handle,
size T}in X 6}in % 3}in. £18-80. P, & P. 25p.

A.c.

volts:
D.c. current:

a.5

270° WIDE ANGLE

1mA METERS
MWI1-6 60mm squarc
2397, MW1-8 80mm
syquare £4-97), P. &
extra.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER
10 meg. input 10 mngu
01 /003 {-1 /-3 /1]
3/10/30/100/300\'
R.M 4c/s.-1-2Mc/s.
Decibcls —40 to +50dB.
Supplied brand new
complete with leads and
ipstructions. Operation
230V a.c. £17-50. Carr. 25p.

TE-65 VALVE VOLTMETER
High quality instrument
with 28 ranges. D.c. volte
1:5-1,600V. A.c. volts
1-5-1,600V. Resistance
up to 1,000 megohma,
220/240V a.c. operation.
Complete with probe and
instructions. £17-50.
P. & P, 30p. Additional
Probes available: R.F.
£2.121, H.V. 22.50.

P. |

TE-900 20,0000 /VOLT
GIANT MULTIMETER.
Mirror scale and overload
protection. 6in full view
meter. 2 colour scale. ¢/
2:5 / 10 | 260 / 1,000 }
. 0/25/12-5/10/50/250; 1,000/
0/30uA/110/100/500mA/10A
02K/200K /20 meg. ohni. 2185,
P. & P, 23p.

FTC-40! TRANSISTOR TESTER

Full capabilities for -
measuring A, B and I1CO,
npr  or  prp. Equally
adaptable for checking
diodes. Supplied complete
with imstructions, battery
and leads. £8:974. P. & T
1ap.

HONEYWELL DIGITAL
VOLTMETER VT.100

Can  be  panel or
bench  mounted
Basic

meter

measures 1 (
volt d.c. but
can be used
10 nleasure
a wide range
of a.c. and

d.e. velt, current amd ohmis with optional
plug-| in card«

No. of digits: 3 plus fourth overrange digit.
Overrange: 100% (up to 1-999)
Input impedance: 1000 Meg ohin.
Measuring cycle: 1 per second.
Adjustment: Autonatic zeroing, full scale
adjustment against an internal
reference voltage.
Overload: to 100V d.c.
Input: Fully floating (3 polea).
Input powe: 10-230V a.c. BO/60 cyceles.
Ovcrallsize . '%’161" x R3/1
AVAILABL
FULLY GU \R\VTFLI) \T \PPR X.
HALYK PRICE
£49°9731 Carr. 50p

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

Also see next two pages
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SEMI-CONDUCTORS/VALVES

ALL DEVICES BRAND NEW AND FULLY GUARANTEED

86p|BCI14  15p) BFWY0 22p NKT219 30p Integrated |FJHI01 26p |BN7413 38p VALVES

Transistors |1N3415

2N3416 48p|BCI15  15p| BFW91 Circuits FJH111 70p |BN7420 23p
2G301  20p|2N3417 25p|BC116  18p|BFX12 FJHI21 25p |BN7430 23p 2524 80p [EL9S 35p
2G302  19p|2N3439 £5p|BC118  15p | BFX13 CA3000 180p |FJH131 26p [8N7440 23p 2525 42p| EM80  40p
26303 20p 3bp | BFX29 CA3005 117p [FJH141 25p [BN7441AN 2526 85 EM81  50p
26306 30p 20p | BFX 30 CA3007 262p |[FJH151 25p D 30C15  80p|EM84  88p
30p £0p | BFX 37 CA3011 75p |FJHI61 70p [8NT442 87 30C17  85p |EMS5 £1-00
E 16p | BFX44 CA3012 88p |FJH171 25p [8N7446 128p 30C18  75p |EM87  43p
25p | BFX68 CA3013 106p [FJH181 2Bp |8N7447 110p 30F5 85p [EY51  40p
16p [ BFXt4 CAB014 124p | FIH221 2Bp |8N7448 100p 30FL1  70p |EY86  40p
16p [ BFXH5 CA3018 84 7 23p 30FL12 92p|EY87  42p
15p | BFXEE CAB018A 28p 30FLI4 75p |EZ40  48p
110p 28p 30L15>  85p|EZ41  48p
CA3018  84p 23p 30L17  80p!EZso  28p
('A3020 126p 23p 30P12  80p|EZ81  28p
CAB020A 35p 30P1Y  80piGZ32  48p
- 160p 43p 30PL1 70p[GZ3s  60p
.mm 87p| BC148 CA3021 166p 43p 30PL13 98p|KT66 8205
3N1O2  87p{BCI4Y CA302 47 30PL14 80p|KT88 22-00
10050 45p 35L6 50p|MU14

40250 I\KT",ﬁ 87p 3oW4 30p | PABCS0 40p
40251 5 40p [NKTu28) £7p 50p 3HZ4 30p | PC86H 60p
40304 16p| BFY30 40p|NKTa01 87p 8N7490 100p 3525 40p | PC88 80p
40310 15p | BFY41 50p| NKT402 80p 105p 8N7492 87p S0BS 46p | PC97 45p
40311 15p | BFY43  62p| NKT403 75p CA3028  87p |}C10  250p [BN7403 87p 2005 40p{PCY00  48p
40312 36p | BFYo0 22p|NKT404 62p CA30294 1¢12 N7405 80 50p [PCCS4  40p

40314 37p|BUI6T P NKT405 75p 185p | L900 40p 06 8542 46pIPCC8S A
40315 37p|BCIGEB l4p NKT406 62p C'A3030 137p |LO14 40p 807 50p | PCC88 D

40316 47p|BCI6SC  16p NKT451 62p CA3035 2 40p 1625 50p|PCC8Y B
40317 37p|BC169B 14p NKT452 62p ('A3036 €6p 14 5763 70p | PCC18S  B8p
40319 56p|BC16OC  18p i 42p|NKT4o3 47p A3039 ROP 247p 8NT4104 6146  21-50 PCF80  30p
47p[BC170 12 7 CAB041 108p M(,xﬂi’ 82p AZ3)  50p|PCFS2  34p
32p[BC1T1 16p 2 108p | MCTO0P 124p [8NT4160 CY31 35p | PCF84  50p
152 18p o DAFyl  25p|PCF86  60p
22p qu 20 SNT4161 DAY9S  42p|PCYF800 80p
30p nu“ 2 0p DFY1 25p|PCF801 50p
27p| BU18 P 262p | SNT4164 DF9  42p|PCF802 50p
57p| BC179 47 CAJ047 187p | MC1304P DK91  36p|PCF805 76p
a2p ANT4160 DK%2  80p|PCF806 70p
82p MC1505P DKY6  42p|PCF808  76p
é2p 8p | KNT4102 bLY2  36p|PCLR2  36p
15p MUBSHP 226, DLY4 46p | PCL8:  85p
20p 8p | SN74103 DLY% 42p|PCL84  45p
25p MCI435P 225p DM70  8%p PCLBS  40p
18p TAA24) DY#6  38p|PCLN6  45p
15p MC1552G DY87 35p | PFL200 70p

56p | BC212L
62p [ BC213L
BC214L
BCY

ESRCC  65p PL36 85p
E180F  95p|PL81 50p
EABCSO 85p|PL82  48p
p|EAF42  85p|PL83  45p
EBO]  20p|PLH4  40p
EBC41  5Bp|PL500  78p
80p|EBCS1  80p|PL504  80p
20p [EBFS0 40p|PY32  Bbp
EBFs83 40p|PY33  63p
EBFRY 32p|PY8O  38p

461
MCH08CG

P

MFC4000P TA \263 75p

112p [TAA293 87p
2 437p [TAA300 175p
100p | TAA310 126p
100p [TAA320 78p
185p [ TAA300 175p
245p | TAA435 147p
235p | TAAS21 132p
447p [ TAAS22 360p
487p  TAAG30 485p
SL403A 187p [TAAS11 445p
RL702C 147p |[TABI01 97p
8N7400 23p TADI0O 150p
8N7401 28p | TADI1I0197p

-

PA2
P

50p
FCH171 108p
FCH181 108p
FCH191 108p
FCH2

8N7402 28p | UA702A 280p ECF80  35p|U26 75p
8N7403 ECF82  88p|Us0 a2
N 7404 ECF&6  65p|Uo2 33p
SN7400 ECHv1  §7p (U101 75p
SN7406 ECH35 80p| U281 4

F( 1 276p |BN7408
FCK 101 430p | SN7400
FCL101 280p |8N7410 23p |1 o\

FCY101 102p 18N7411 23p [UAT4IC 87p

25)
GET®T3 12p
GET#:r0  30p

TETRRT BRIDGE 50 P1V 4A 80p ECL83  66n|UBC4l 8
Ay H RECTIFIERS 160 P1V 4A 70p ECLs6  40p|UBCE1  40p
0p | C: ETHYO gﬁ%ﬂ}:ﬂumn 3’38 {j}:“ gg; EF37A 60p|UBF&0 4
BD124 FETH £ : EF39  40p|UBF89 85p
62p|BDIS1  75p|GET897 28p 600 P1y 1 {'gv 158 Pl: (’* G%v EF40  50p|UCC84 48p
35p|BD132  8bp |GETSus 22p b 500 BN 4D EF41  85p UCCB; 4
35p|BDY10 125p| MAT100 2bp i i1 85p EF42  70p|UCF80 b6p
45p | BDY20 108p MATI01 30p p(400 PIV 6A  £1-10 EFR0  25p|UCH21 6
s el Lo o
25p | BDY 62 SILICON RECTIFIERS 24 P
25p [ BF115 MINIATURE WIRE ENDED PLASTIC EFsy  28p | UCLS2  38p
20p [BF117 N PL EFS1  83p|UCL83  60p
4dp BF1o2 SERIES SERIES sEmEs EF92  40p|UF41  60p
30p | BF154 1 AMP 1.5 AMP 8 AMP EFIS3  30p|UF80  38p
22p | BF 158 4001 50PTV 08p 10p 19p EF184  3bp|UF83  40p
19p | BF1GY 4002 100PIV 0gp 11p 20p EHS0  40p | UF89  3bp
18p | BF163 4003 200P1V 10p 129 2p EL34  80p UL41  65p
18p BFI67 4004 400P1V 10p igp 25p EL33 £1-25|UL84  30p
28p| BF170 4003 GOOPIV 12p 15p 26p EL41  88p U'Y4l  4bp
42p BF173 4006 BOOPIV 15 17 27 EL42 58p (TUY85 30p
i4 e P P ] a 530
45p | BF177 4007 1000PIV  20p 20p 30 EL81  §5p|VR105/30 88p
55‘17" 50+ less 15% 100+ less 209 gﬁf ggg )5;01‘}2/:0,_:52
F179 5
1O LR SILICON RECTIFIERS EL91  82p| for postage
B e HY STUD MOUNTING
1K1 MPF102
2‘7); }::‘}g-_» gg: M:’l- 18; ;g: fA 10A 1704 3DA RECTIFIERS
47p!BF154  20p/MPFl04 37p 100P1V — 45p 50p 122 BAl54  12pIGI7TM  37p
32p|BFIks  20p MPF105 37p 200P1V 25p S0p Sbp 2142 BAX13 12p|0AD 17p
by S00P1V 30p S5p 62 8177 BAX16  7p|0A6 12p
25p | BF194 17 MPSJﬁJH 32p | P
31p | BF195 24 4 GOOP1V 32p 60p 72p 2212 BAY3l 7p|oar0  g2p
24p | BF196 BOOP1V 36p 75p 87p 2247 BAY38 17p|0A9 10p
27p| BF197 1000PIYV 40p 85p £1.05 2277 BY100 15p{0A47 ki
25p| BF198 50+ lesa 15% 100+less 209% gz]}?(ﬂ) gp gAAZg l'(]):
2 32p|BF200  35p Nh'rm.. 27p ZENER DIODES 22 D 7
UN33014 NKT137 82p 100MW ;15 WATT | 10 WATT BY124  16p|0A79 13
2N3392 NKT210 80p S35V | 24100 | 3u_ioov BYI26  16p|OAKI 7
N3393 m\'rzn 30p 15p each 20p each | 25p each BY127 17p|0A85 ™
2N3394 3 D 54 less 155 100 -+ lons 200, BY164 57p(0A90  7p
2N 3402 SRS W = 0 BY210  35p (o)Agl »
2N3403 TRANSISTOR DISCOUNTS: 12 + 10%; BYZ11 §2p|0A95 7
2N3404 1 NI\T‘ZI.) 22p | ZTX503 17p 20 4 15%: 100+4+20% any one type Post- 32p|BYZ12 30p|0A200 7
UN3400 10p BFW#=8 £3p|NKT216 37p|ZTX504 40p age on all Bemi-Comnductors 7p extra. BY’ZIS 25p 0A202 10p
2N3414 BC113  18p/ BFW8  20pINKT217 40p|2TX531 28p 8.AE. FOR FULL LISTS BYZ16 40p|0avi0 17
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3” % OR MORE

SEND S.A.E. FOR:

DISCOUNT PRICE LISTS

AND PACKAGE OFFERS!
RECORD
DECKS

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

A  new portable

bridge offering ex-

cellent range and

accuracy at low

cost. Ranges: R.

ig-111 meg 3

6 Ranges —tlg%. UR-1A SOLID STATE

L1 uH - 1 1 1|COMMUNICATION RECEIVER

HENRYS 6 Ran- |4 Bands covering 50KHz-30MHz. I'ET, s
ges -29,. C. 10pF | Meter, Variabie BFO for S8B. Built in
4+1110mFd. 6| %peaker, Bandspread, Sens ty Control.

Ranges 29, TURNS RATIO 1:1/1000~
1:11100. 6 Ranges +19;. Bridge voltage at
1,000 cps. Operated fromn 9 volte. 100uA.

7240V a.e. or 12V d.c. 128in x 4fin x
and new with instructions.  £85.

Carr RYBT N

Meter indication. Attractive 2 tone metal
case. 8ize 7§ x5 x 2in. £20, P. & P. 25p.

TE-18A  Transistorised
Signal Generator. 5 ranges
400 kHz-30 mHz. An
inexpepsive instrument |
for the handyman. Oper-
atea on 9v battery. Wide,
easy to read acale.
| 800 LIz mndulation.
| 51> 5§ <31}. Complete
with instructions and
leads. £7-974. P. & P.
20p. .

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER

‘Jpl- 2,000 mid
ohme-200
h Alao

.5.R.
Mini Monoy 2487 Latest exciting release, Beautitully styled
C129* 26-70 with walnut case. 6 + 6 watts r.m.s.
MP60 £1180 G ARRARD Switched inputs for Mag, Xtal, aux, tape.
810 21615 e £8-40 | Incorporates volume, bass, treble, sliding
510 21247 H005 10 £8 50 | balance, scratch filter and loudness controls.
T Lo 5002 9 75 | Rec. Liat £32-50. Our price £18-50, Carr. 37p.
2R BP25 LT 21095
-75 . TELETON F.2000 AM/FM STEREO
A70 11 11-97
MP60 T P.D.2 B 1440 | TONER AMPLIFIER
o758 SLES H
610 T.P.D.1. o212 AT Lo
510 TP.D1. £2018 g isp 25780
.
210 Package BLO5 1 £37:00
21130 40 £2840
H.T.70 £16-60
H.T. 70 Package GOLDRING
£24-00 “ng ';!4’ 221:25 Probably the wost pupular budget Tuner/
THORENS :f%‘ﬁ-’”- :gg gg Amp. and now offered at a ridiculous low
o h HLO0 . price. 5 watts r.an.. per channel. Tape/
TDioeAn  Toaes CLISE 28850 | Qi “uiinn inpote.  AFC/Built-n MPX.
X5 2670 LiDOYTO £ﬁ ;7 List £31. OUR PRICE £32:60. Carr. 50p.
TD1504 11 23460 ’ SUGGESTED SYSTEM
TD150AB IT 241- 35 PIONEER F.2000, Garrard 2023T/C Changer fitted
TX11 £377 PLI2AC £36-50 | stcreo cartridge, with plinth and cover
tMono ‘S(ereo Cartridge and pair of G.W 3 way Speakers. Total
All other models less Cartriilge Rec. Price £97-731. OUR PRICE £566-40,
Carriage 50p extra any mndel. Carr. £].
RECORD DECK Y TRANSISTORISED FM TUNER
PACKAGES 6 TRANSISTOR
Decks supplied ready HIGH QUALITY
wired inm;:llénh ‘i‘l‘g TSNER. S1ZE
cover & w ONLY 6 -4~ 2§in.
cartrldge. 3 LF. stages.
Garrard 2020 T/C Double tuned dis-
:'XI‘THCI) Sonl(itsogg criminator. Ample

Garrard 8P25 1T with Goldring G800 £18-85

QGarrard AP76 with Goldring G800 £29 95

BSR MP60 with Audio Technica
AT.b5

21-00

Goldring GL69/2 with Goldring G800 £37 80

Goldring GL75 with Goldring (1800.. £42-50

QGoldring GL76 with Goldring GBOOL £48 65
Carriage DOp extra any model.

TE-1035 STEREO HEADPHONES
Low cost high

erformance stereo

eadphones. Foani
rubber ear cups.
Adjustable
headband.
impedance.
235-18, OOOHz With
lead and stereo

jack plug.
ONLY 2187}, P. & P. 124p.
SINCLAIR EQUIPMENT

Wwd08e
Project 60.Package affers. 2 x Z30 amphifier,
atereo 60 pre-amp. PZ3 power supply,
21675, Carr 37{p. Or with PZ6 power
auppl_v. #1885, Carr. 37ip. 2 x Z30 ampli-
er,
220-25. Carr. 37¢p. Transformer for PZ8,
£22-97¢ extra. Add to any of the above
#4-87¢ for active filter unit and £18 for a
pair of Q16 speakers. Project 60 FM Tuner
220-25. Carr. 374p.

All 8inclair products in steck. IC10/I1CI12
22.50. 2,000 amphificr, £24-50. Carr. 374p.
3000 Amplifier £31-50. Carr. 37¢p. Neoteric
amplifier £45-97¢. Carr. 374p.

LATEST CATALOGUE

& ohm

SEND
r NOW—
3 Wi-Figuiity, sTlLL
?z-‘:u:“& ONLY
w:lnu 37%[)
. P. & P.

10p

Qur new 6th edition gives full details of a
comprehen range of BEI-FIEQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT.FREE
DISCOUNT COUPONS VALUE 50p.

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

Practical Electronics

stereo 60 pre-amp, FZR power supply, |

October

output to fecd most
amplifiers. Operates
on 9V battery. Coverage 88-108 MHz. Ready
built ready for usc. Fantastic value for
money. £8874, P. & P. 124p.

Btereo multiplex adaptors £4-97}.

RUSSIAN Cl-16 DOUBLE
BEAM OSCILLOSCOPES
SMHz Pass Band. Reparate Y1, Y2 anipli-
Oers. Calibrated triggered sweep from

0-228ec to 100msecicm.
8Bupplied complete with all accessorics and
Instructions, £87, Carr. paid.

BELCO DA-20 SOLID STATE
DECADE AUDIO OSGILLATOR

{ New high quality port-

ableinstrument. SinelHz
to 100kHz. Square 20Hz
to 20kHz. Output max.
+10d1B (10k{1). Opera-
tion 220/240V a.c. Bize

R 218mm 180mm
1200n1.
DY Price' 427280, Carr.
DG, A op.

TE-ZORF SIGNAL GENERATOR
Aceurate wide ranwe vignal generator cover-
ing 120 kejs-260
Mc/s on 6 bands.
Directly calibrated
variable R.F. at-
tenuator. Operation
200/240V a.c.
Brand new with in-
structions. 215,

. & P.  37ip.
8.A.E. fer details.

BELCO AF-5A
SOLID STATE SINE SQUARE
WAVE C.R. O8CILLATOR

Sine
18-200,000Hz;
Kquare
18-50,000Hz.
Output max
+10dB (10k 11).
Operation
internal
batteries.
Atlractive tno-!oue case 7fin > Sin
Price £17-80. Carr. 174p.

2in.

checke impe-
dance, turns
ratio, insula-
cion 200/250V

Bnnd New £17-50.
Carr, 374.

4 Bands covering 550K Hz-30MHz.
Bui
with instructions.

ok ioile s 4

UNR-30 RECEIVER

B.F.0.
in Hpeaker 220/240V a.c. Brand new
215-75. Carr. 37¢p.

LAFAYETTE
RECEIVER

(ieneral coverage 1560-400KHz, 550K Hz~
30MHz. FET front end, 2 mech. filters,
product detector, variable B.F.0., noise
limiter, 8 Meter, Bandapread. RF Gaijn.
15in - 93in < 8in. 18lb. 220/240V a.c.
or 12V d.e. Bsand new with instructions
£45. Carr. 30p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 20,000 o.p.v.
A first class versatile instrn-
ment manufactured in
TL.8.8.R. to the hlghest
Rtandards. Ranges:
50/250/300/1000V. d By
16/50/250/500/100V ac D

current 100 niA;/1/10/100:
14. Resistance 300 ohins/3/
30/300k 2 /3M Q). Complete
with batteries, test leads,
instructions and sturdy steel

dition.

CRYSTAL CALIBRATORS No. 10
Small portable crystal
controlled wavemecter.

QI Size 77 x 74" x4°. Fre.

@ | quency range 500 Ke/fs.

& o J 10 Me/s (up to 30 Mc/s

v on harmonics). Cali-

e R brated dial. Power re-
quirements 300 V.D.C.

15mA and 12 V.D.C. 0.3A. Excellent con-
23-474. Carr. 37}p.

carrying case,

OUR PRICE £5 87

latest release 125kHz to 20M1lz.
condition.
complete with calibrator charts.
227-50 cach. Carr.50p.

B.C, 221 FREQUENCY METERS
Excellent
Fuliy tested and checked and

TE111.

DECADE

RESISTANCE

ATTENUATOR

Variable  range

0-111dB.  Con-

nections. Un-

balanced T and Biidge °F. Impedance
6000 range (0:-1dB £ 10) 4 (1dB x 10)
+ 10 + 20 + 30 4 404B Frequency:
d.c. to 200kHz (—3dB). Accuracy:
005d.  +indication dB x 0-01. Maxi-
mum input less than 4W (50V). Built in

600 (1 load resigtante with internal/external
switch. Brand new £27-50. P. & P. 25p

ROUND SCALE TYPE PENCIL
TESTER MODEL TS.68

80mm, £11-974,

SOLID STATE VARIABLE A.C,
VOLTAGE REGULATORS

Compact and panel movot-
ing. Ideal for control of
lampe, drills, electrical
appliances, etc, Input
230/240V a.c. Output con-
tinuously varjable from
20V to 230V.

Model MR2305 5A 68 < 46
x 43mm, £8-374, Model
MR2310 10A 90 x 68 x
Postage 12¢p.

AUTO TRANSFORMERS

v 0/115/230v. Step up or step down. Fully
ehrouded.

150W. 22-37§ P. & . 17¢p.

300W. 2325, P.& P.224p
Completely portable, simple to use pocket S00W. £4-974. P. & P. 324p
sized tester. Ranges 0/3/30/300V a.c. and 1,000W. £7- P. & P. 374
d.c. at 2,000 o.p.v. Resistance 0-20kQ. 1,500W, £897}, P. & P. 42¢p.
ONLY £1-87, P.& P.13p. 5,000W. 236:00. P. & P. £1.

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

Windings

25 WATT. 10/25/50/100/250/500/1,000/1,500/2,500 or 5,000 ohms, 72}p. P.
50 WATT. 10/25/50/100/250/500/1,000/2.500 or 5 000 ohms, £1-05,
100 WATT. 1/5/10/25/50/100/250/500/1,000 or 2,500 ohmis, £1-37}, P.

Continuous rating.
ex-stock Single hole fixing, }in. dia. shafts. Bulk quantities available.

embedded in vitreous
Wide range

"YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS

Excellent quality .
5$-260 General Purpose
Bench Mounting 5

27 TOTTE
3 LISLE S
34 LISLE
311 EDGW.

0
RE ROAD,
OPEN 9-6 MONDAY TO SATURDAY

1971

Tel: 01-636 3715
Tel: 01-437 8204
Tel: 01-437 9155
Tel: 01-262 0387

Low price .

Immediate delivery
52605 Panel Mounting
£5-50

‘)5

ALL MOD:
INPUT 230 VOLTS, 50/60 CYCLES.
OUTPUT VARIABLE 0-260 VOLTS
Special discounts for quantity

All Mail Orders to—
11-12, Paddington Green,
London, W.2
Tel: 01-262 6562
(Trade supplied)
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AMPEX 7-5v. D.C. MOTOR. This
is an ultra-precision tape motor
designed for use in the AMPEX model
AG20 portable recorder. Torque
450GM/CM. Stall load at 500ma.
Draws 60 ma on run. 600rpm +59;
speed adjustment, internal AF/RF
suppression {” dia. 1" spindle,
motor 3” dia. 1%”. Original cost £16-50.
Our price £4:25. P. & P. 25p. Mu-
metal enclosure available 75p each.

SYNCHRONOUS MOTORS. 220/380 v. 50/60 Hz.
250-300 rpm. 75p each.

MYCALEX MAINS. Shaded pole, 1425 rpm, %" spindie.
2 for £1-25. Carriage Paid.

MAINS INDUCTION MOTOR. Open frame, %"
spindle, weight # |b. Powerful. 88p each. P. & P. 12p.
GEARED MOTORS
ELECTRO CONTROL (CHICAGO). Shaded pole

240v. 50 Hz. 200 rpm. 10lb. in. £2-50, P. & P. 25p.
MYCALEX. Open frame, shaded pole motors, 240v,
50 Hz. 7 rpm. 28 |b. in. 80 rpm. 12 Ib. in, £2.25 each.
P. & P 25p.

“CROUZET' TYPE 965. 115/240v.

50 Hz. 47/68 watts. 50 rpm. Stoutly

constructed. Size: 241”7 dia. x 3}” long
A plus spindle 17 x 1" dia. Anti-clock.
£2-75. P. & P. 25p.

TYPE 955. Same as above, but 3rpm. £3-00. P. & P. 25p.

i

“MALLORY"”™ LONG LIFE
BATTERIES. Type A. RMI12 cell
1-35v. 3,600 ma/H. CAP. 250/300 ma
cont. current. Size: 27 x §7. 5 for £1-00
or £2-00 per doz. Carr. Paid. Type B.
Comprises 8 x RM 625 cells. Nom.
volts. 1-35 each 10-5v. Overall, 350ma/H
CAP. 20/25 ma cont. current. Size:
277"x§ x3". 3for £1-00 or £3 00 per doz.
Carr. Paid.

A.C./D.C. M/IRON AMMETERS.
0-5 amps or 0-8 amps (suitable battery
chargers etc.). Perspex front. Size:
137 x 13”7, Any 2 for £1-10. Carr. Paid.

ERNEST TURNER 8002 METER. 16002
movement, 2" case eliptic, plastic front,
Green-Red-Green uncalibrated scale £1-50
each. Carriage paid.

PAINTON BOURNS TRIMPOTS. 1k, 2k, 2-5k, 5k, 10k,
20k, 50k, 500k. Other Trimmer pots in stock. RIL 10k.
MORGANITE 1k. MEC 200 2 (tubular) 50{2. Any 3 for
£1 10 carr paid

PROGRAMME TIMER BY HONEYWELL
A bank of 15 micro-switches are each independently
operated by 15 pairs of cams which in turn are indi-
vidually adjustable to give swilching periods of zero
to 12 seconds with infinitely variable combinations.
A mains synchronous motor drives the cam shaft at
1 rev. per 12 seconds (5 R.P.M.). Originally cost
£15-00 plus. Many applications such as lighting
effects etc. New in original makers cartons. First

o class value at
—_— £5'75 plus 25p.
r P. & P.

PRECISION FAN CO. (SMITHS INDUSTRIES)
DOUBLE ENTRY CENTRIFUGAL FAN/
BLOWER. This is a beautifully balanced particu-
larty quiet running unit giving
approx. 90 cubic ft./min. The
motor is a 2 pole shaded pole
Mycalex, drawing only 240ma on
run. Weight 2% Ibs. Sizes: case
dia. 31 ins. width (case only)
3125 ins. Width overall (inc.
525 ins. Aperture 3125 ins x
1-85 ins. Offered well below
makers price at £2-95.P. & P. 25p.

Brand New '"'DISCUS* Centri-
fugal Blower by Watkins &
Watson. 240v. 50 Hz. Powered by
A.E.l. continuous rating 2850 rpm
motor. Cow! diameter 10”. Outlet
flange 2” 1.D. Coupling flange
supplied. These superb precision units are (deally
suited for Organ construction. Offered at approx.
half makers price £12-50. Carriage £1 50
PLUNGER SWITCHES.
Spring return 3 P.D.T. 1 amp.
Single action. Size: §” x %" plus
plunger. £1-50 per doz. Carr. Paid
“HONEYWELL” TYPE
23AC-NE.—15 amp. change-over
micro switch is fitted on angled
metal mount with spring-loaded
plastic rod operating cam. 50p.
each.

VINKOR POT CORE ASS., TYPE LA. 2103
(core LA. 2100). Normal price £1-48. Our price 75p
each . Special quote for quantity.
UNISELECTORS. 8 Bank 25-way, 24 volt Double
sweep. Brand new in maker’s boxes £5-25P. & P. 25p.

Special offer of AMPEX professional tape heads.
mu-metal shrouded. (Designed for model AG20).
Full track record, or playback, £3-00. Erase head £2-00,
Set of 3 with mounting bracket and cover £7:50. Half
track record only, £3-00 each. Carriage paid.

“BENSON BROS.”

12v.
SOLENOID. Size: 3” overall x 13" x 1”. Very powerful,
with secondary low current hold coil, Cont. rated £1-00
each. P. & P. 15p.

D.C. HEAVY DUTY

“DECCO'" MAINS SOLENOID. Compact and very
powerful. 16 Ib. pull. §” travel which can be increased to
1” by removing captive-end-plate. Overall size 2” x 24" x
23" high. £1-50. P. & P. 25p.

“MAGNETIC DEVICES'* Mains Solenoid:—2" x 14" x
14” approx. 2lb. pull. Plunger Travel 11”. New in makers
boxes; offered at haif original cost. 75p. P. & P. 25p.
“FIBRE GLASS'* COPPER CLAD. Top grade. One
size only, 74" x 43" x15”. 3 panels £1-00. 12 panels £3-50.
P. & P. 15p.

“SRBP” COPPER CLAD. Sizes: 7}” x 4" x ¢/,
16 for £1-00, 144" X 54" x 155", 8 for £1-00. 194" x 77" x 4.
4 for £1-00.

SLIDER SWITCHES. 3 amp. type
D.P.D.T. 1” x %" x 3" deep. 1 amp. type
3 P.D.T. " x %" x 75" deep. £1-25 pe'
doz. Either type or mixed as required
Carr. Paid. b
L.T. TRANSFORMERS. Prim. 0-110-240v. Sec. 4 5-
0-4-5v. at 1 amp. Size: 1§" x 13" x 1:%”. 60p. P. & P. 15p
Prim. 220/240 v. Sec. 0-5-10-15-20 v. at 2 amps. £1-25.
P. & P. 15p.

Prim 200/240v Sec 0-1-56-58-60 at 3-5 amps plus 0-90
at 100 ma. wax Impregnated with screw term blocks.
Weight 10 Ibs £3:60 plus 40p P. & P.

CURRENT FLOW INDICATOR.
Ideal for all types of battery operated
equipment (portable machines, tape
recorders etc.). Four white segments G
appear when current flows. Coil is
600Q 6/12v. Drawing only 8 ma on
function. Neat in appearance. Size:
dia. " ” deep. Fixing centres
14”. £1-25 each. Carr. Paid,

BUSINESS HOURS:
9.30-6 (i p.m. Sat.)

264 PENTONVILLE ROAD, LONDON, N.1

P.W.10 (ONE MIN. FROM KINGS X STATION)

Tel. 04837 74012

~shall definitely recommend to friends.”

“WHAT A CONTRAST TO OTHER
MANUALS.”

“Delighted, what a contrast to other Manuals I have grappled

W.A.F., Durham.

with.”

“EASILY PRESENTED.”

=1 didn’t know this subject could be so casily presented.”
J.K., Earlsfield.

A TECH-PRESS PUBLICATION
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BASIC

You’ll find it casy to learn with this out-
standingly
METHOD--the essential facts are explained
in the simplest language, one at a time, and
cach is illustrated by *an accurate, cartoon-
type drawing.

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

WHAT READERS SAY ®

“BEST I HAVE EVER SET EYES ON.”

POST NOW FOR THIS OFFER 1!

successful NEW PICTORIAL

The books are based on

Radio and

Electronics. ELECTRICITY £450.

£5'40.
ONLY.
F.C.. Fife.

Signature

NAME
BLOCK LETTERS
FULL POSTAL
ADDRESS........

ments of £1 each (Total £6). [ S
Overseas customers cash with order, prices as above.

The New Pictu I’B-BOOk’way of learning
ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

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

This has proved that the

TO TRY IT, IS TO PROVE IT
PO EESEENSEEEEED

. To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
above sets on 7 DAYS FREE TRIAL, t
in good condition within 7 days or send the following amounts. BASI

1 will either return set, carriage pai%

Cash Price on Down Payment of £1 followed by

4 fortnightly payments of £x each (Total £5). BASIC ELECTRONICS
Cash Price or Down Payment of £ followed by s fortnightly pay-

This offer applies to UNITED KINGDOM

Tick Set required (Only one set allowed on free trial)

BASIC ELECTRICITY
Prices include Postage and Packing.

BASIC ELECTRONICS [ |

[
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cut out this co
and answer your

soldering problems

SK1

SOLDERING

KIT

In rigid plastic “tool

i box'’ containing Model
CN - 15 watts - 240
volts miniature iron
fitted %" bit, Spare
bits 75" and 5% "*. Reel
of resin-cored solder,
heat sink, cleaning pad,
stand and booklet “'How
to Solder”

Model CN 240/2
- 15 watts

Fitted with nickel
- 240 volts 3

plated 33" bit and
packed in handy trans-
parent box.

M.E.S.
Battery-operated
12 volt

soldering iron

Complete with 15
ft (4-50m) lead, 2
heavy gauge clips
for instant
onnection to car
battery and a guide 'How
to Solder’

Packed in strong plastic
wallet.

Practical Electronics  October 1971

s
pevarir ¥

SK2
SOLDERING
KIT

In polystyrene pack,
containing 15 watt
miniature soldering iron,
240 volts fitted with %'
bit, 2 spare bits 3% " and
5. Coil of resin-cored
solder, heat sink, 1A fuse
and booklet “"How to

Solder”
' £240
- S
woR
5 SOLDERNG T
PRECISION *zs:*:"m s s
el

ES240 D 25 watt

soldering iron

- £183

[EB0E

|
l"j Please send the ANTEX colour
catalogue.

' D Please send the following

)

[

2 watt LA

In transparent display
pack, fitted with long
life iron-coated bit g’
diam. Interchangeable

spare bits 55, 1% "

1" (extra) available.
Improved design to
ensure strong and
reliable high speed iron.
Heats up in 2 minutes.

from electrical and radio shops or
vy Free Post (No stamp required)
from ANTEX Ltd. FREE POST
PLYMOUTH, PL1 18R

Tel: (0752) 67377/8

I enclose cheque /P.O./Cash
(Giro No. 2581001)

NAME

ADDRESS
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many amickle :
s amuckle”

(small gains mount up)

BRIDGE RECTIFIERS

Four siicon recufiers inter-
connected as single-phase full-wave
bridge in one four-terminal package.
Current handling from 1 to 5A dc.
and voltage ratings from 100 to
420Y dc. Fist code number
reflects dc. current and last three
dc. voltage ratings—D1100-1A,
100V.

Send far Information Bulleun VB

DIFF. AMP. PAIRS

Transistors, fets. or diodes
available in closely matched parrs,
loose or in special heat sinks.
Available as standards (such as.the
BCY55 heg/Vge matched pair) or
with specral close-tolerance match-
ing of other parameters such as
Ve, Ve, lgss, leao O lgss.

Send for Information Bulietin VH

DIGITALI.C.'s

A range of gates, flip flops, etc.
in both ""OTL 930", and TTL "'74"
series.  Normally in dual-in-hine
packages, but TO05 or flat pack
avallable. NKT codings enable
immediate (dentification with cor-
responding *"930" " or 74" series;
e.g. NKT DOIC 936=0TL 936 and
NKT DIC 7400=SN 7400.

Send for Information Bulletin VG

— gy

DIODES

Germanium and Silicon diodes
for most switching and small
signal purposes Including such
standards as 1NS14, 1N4148,
0AS1, and O0A47. Germanium
junction high-current diodes also
available. Special selections for
Vi, Cp. 15, etc. on request. Thermal
biasing diodes a speciality.

Send for Information Bulletin VR

DUAL TRANSISTORS

Two 1solated high-gain, tow-
leakage, low-noise transistar chips
mounted in close physical and
thermal proximity 1 an industry
standard 6-lead TO5 package, and
closely matched for Vg and he
provide best low-dnft front end for
mstrumentation differential ampli-
fiers.

-| Send for Information Bulletn VD

FET's

NKT markets a range of N-
channel,  junction-gate  fe.ts.
(field effect transistors) covering
dc, a.f., r.f. and switching applica-
tions. The NKT 80420 series are in
four-lead TO72 metal cans and the
PN 3819 in plasuc T018 style.
Special selections of Vp and Ipss
can be provided.
Send for Information Bulletin VF

LINEAR IC'S

NKT has an expanding range of
industrial linear 1.C."s, such as the
LIC 709C (=uA709C), LIC 723C
(=uA723C), and LIC 741C
(- uA741C). Packages are normally
14-lead dual-in-line {indicated by
“/14") after type number, but
T05 ("*/5"") and 8-lead dual-in-
line {"'/8"") are available.

Send for Information Bulletin VA

OPTOELECTRONICS

The NKT 7000 range contains
infra-red emituing diodes (LED'S),
visible  light diodes  {VLED'S).
photo-transistors, photo-scr's,
photo-resistors, photo-voltaic cells
and optical couplers. Both plastic
and  hermetic  glass-metal-seal
packages are available.

Send for Information Bulletin VO
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non-transistors
from N ewmarket
Transistors

PLASTIC TRANSISTORS

A wide range of plastic tran-
sistors with code numbers identifi-
able with the related metal-can
industrial types e.g. PN70/71/72
(=BCY 70/71/72) PN 107/8/9
(=BC 107/8/3), PN 918 (=2N
918), PN 1613/1711 {=2N 1613/
1711), PN 2804-7 (= 2N 2904-7),
PN 3054 (3A NPN "'tab"" power).
Send for Information Bulletin VP

RECTIFIERS
Small flying lead rectifiers with
3 and 1A curent ratings at

voltages from 100 to 1000V
dustry standard package. Apart
from such standards as the TN4001-
4007 series, NKT provides special
selections on characteristics such
as leakage or forward voltage drop.
Send for Information Bulletn VR

MICRO DEVICES

As manufacturers of thick film
hybrid circuits, NKT specialises in
the supply of microminiature semi-
conductor active devices for attach-
ment to film circuits—the range
includes unencapsulated chips,
leadless mverted devices (LID's),
microtab and flexible lead types.
Send for Information Bulletin VS

THYRISTORS

NKT specialises i the area of
low current {up to TA} thyristors in
industrial metal can and economical
plastic  packages. The range
stretches from the plastic NTS 311
{30V, 0.64) to the T05 metal can
NTS 1500 (500vV. 1A} via the
7018 NTS 0660 {60V, 0.6A).

Send for Information Bulletin VT

UNIJUNCTIONS

Inunijunctions, NKT has available
the well tried industry-standard
metal-can 2N 2646/7 and 2N
1671B, as well as economical
plastic devices for less onerous
applications where cost 1s the
overriding factor.

Send for Information Bulletn VU

ZENER DIODES

Completing the array of standard
non-tranststor devices, NKT provides
a useful range of zener diodes. As
well as the industry standard
400mW “"work horse”" (BZY 88/
3.3-30V), the range features an
economical 1W zener range, the
NKT 10C-V-{11-30V).

Send for Information Bulletn VZ

Distributors

Eastern Aero Electrical
Services Ltd.,

Building 202,

Enfield Road, London
{Heathrow) Airport,
Hounslow, Middlesex.

Tel: 01-759 1314

$.D.S. (Portsmouth) Ltd.,
Hilsea Industrial Estate,
Portsmouth PO3 5JW Hampshire.
Tel: 0715/65311

Telex: 86114

Practical Electronics

I.T.T. Electronic Services Ltd.,
Edinburgh Way,

Harlow,

Essex.

Tel: 0279626777

Telex: 81146

L.S.T. Electronic Components Ltd.,

7 Coptfold Road,
Brentwood,

Essex.

Tel: Brentwood 226470
Telex: 99443

October 1971

For further details contact one of the distributors listed below.
{In the case of large scale requirements you can save time by referring direct to Newmarket).

G.S.P.K. (Sales) Ltd.,
Hookstone Park,
Harrogate,

Tel: Harrbgale 86258
Telex' 57962

Hird—Brown Electronics Ltd.,
Lever Street.

Bolton BL3 68

Lancashire

Tel: Bolton 27311

Telex: 63478

Coventry Factors Ltd.,
Coronet House,

Upper Well Street,
Coventry VC1 4AF
Warwickshire.

Tel: 0203—21051/5
Telex: 311243

NKT

NEWMARKET TRANSISTORS LTD.,
EXNING ROAD. NEWMARKET, SUFFOLK
Tel: 0638-3381 Telex 81358
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TV’s

Bpmvpﬁfh' /VMKE THEM
JQUIMIE/ ekt |2 ) | |19 NOW £11-95
® ki - TWO YEARS GUARANTEE ALL MODELS

® i DA | A,.A :_..-_)'. o A ' 405/625 19" £29:95: 23" £39-95
WUH LD WlDE » Pi——.¢ FREE CATALOGUE

g oo
CERTIO : > ' DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS
THUUSA )OFTRANSMISSIUNS =
=

AND STATIONS THE WORLD OVER! o
COMPONENTS MUST BE CLEARED

NOTJUSTARADIO-BUT TECHNOLOGICAL MAGIC! T—==

Transistor Radio Cases: 25p | Knobs: 100,000 to clear. Brand
*COMPAR| each, 5|1e9*;5x 61" X 3% .PosB( IS% l:~Jew. 100 assorted radio and tv
. Speakers: . 257 8Q. ran nobs. SO0p. Post 25p.
T LTS T 11} MODEL, SUPERSEDING | TS PERFORMANCE with new. Post 15p, Radios €395 8 Transistor LW/
. VHF/FM Tuners: 95p. 88-108 | MW. Free Case, Battery. Post |5p

BRAND NEW RUSSIAN RADIOS!

Personal 6 Transistor MW. £2 95,

MERIDIAN" £3

6-WAVEBAND PORTABLE RADIO. megs. takes EECB5 valve (extra).

SIGNED FOR WORLD WIDE RECEPTION. Onliy put into pro- Post [5p. o O Post 15p.

du<tior|| after incorporation of every conceivable possible updto-date E;S: {});25’;\?“;055-( 290:- rand

t i i h f b ] . .

echnological improvement had been carefully considered and Precision Tape Motors: £195. TV TUBES REBUILT

thorougily examined., So advanced it will probably make your
present radio seem like a “crystal set”! |[c's far better than any 6-wave
radio even they have produced! Finest value we've ever offered! We're
almost giving them away at £9-97-—a mere fraction of even today's
Russian miracle price! We challenge you to compare performance and
value with that of £34 radios! + Instant refund if you are not astounded!
Purer and sweeter tone than ever! Much wider band spread than
hitherto for "pin-point” station selection. Once again the Russians
have proved their fantastic ability in electronics—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 wave- the country.

bands, including Standard, Long, Medium and Short Waves to cover Pots.: 25p each. Post Sp. D S)N
world! Unique side control waveband selection unit gives incredible 500/500 K@. D/SW 500/100 K. 0 N C

esase of station tuning! Thousands of different transmissions and D/sw IK ""’9‘5'500 KS(‘)IVI SSW 14" €3:95; 17" & 19" €5.95;

500/500 KQ W 500/ mea. | a0 g 23" £6-45
| Exchange Bowls carr. 55p.

200/250V. Famous German manu-
facturer. Post 20p.
Transistor Gang Condensers:
20p. Miniature AM. Post free.
Modern Gang Condensers: 30p.
AM/FM or AM only 20p. Post 10p.
Transistors 15p each. Post free.
ACI26, ACI28, AFIi4, AFII17,
©C45,0C71,0C81,0CBID.
Valve ELLBQ 50p. Only stock in

GUARANTEED 2 YEARS

stations at your fingertips 24 hours a day, even ships at sea and messages
from all over the world-——nothing is secret! The radio enthusiast has 625 UHF/Aerial: £195. 10 Ele-
ment fitting. Post 20p.

the world in his hand! Superb, sweet tone—controlled from a whisper
TEAK HI-FI STEREO CABINETS £14.95

to a roar. Push-pull output! Separate ON/OFF volume and Treble/Bass
tone controls! Take it anywhere—runs economically on standard bacteries.
Internal ferrite rod aerial plus built-in IE|eSCOD|C aerial extending to full

334in length. it's also a fabulous CAR RADIO—any speed, requires no B8rand new 44" wide x 16" deep x 18" high with legs A superb piece
additional aerial. UNIQUE! Efegant Black, White and Chrome finish of furniture. Carriage £1. WHILE STOCKS LAST
case. SIZE 104in 8in x 3tin overall approx. Magnificently designed,

made to give years of perfect service, With WRITTEN GUARANTEE,
manual with simple operating instructions and circuit diagram. ONLY
£9-97, POST ETC. 4)p. Standard batteries 25p extra. Can also be
used through extension amplifier, tape recorder or public address.
Shopertunities for bargains. Send quickiy or call.

£13-98 NOW.
FIRST CLASS MAKER'S
BRAND NEW

DUKE & CO. (LONDON) LTD.

621/3 ROMFORD ROAD, MANOR PARK, E.12
Phone 01-478 6001-2-3 Stamp for Free List

(ADUACED | someLee HIH FIDELITY
(:UMMUNI[‘.ATII]NS&RADIO REC[W[R

Yo ol ,1‘

Lot MH‘AMAZING MINI-DRILL

\.

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

MAKE NO MISTAKE-—this
is the EXPENSIVE model
with “"PIANO KEYBOARD"

CONTROL PANEL and
“MAGIC EYE” AUTO-
MATIC LEVEL!

SAVE £1).98! Due to price

we cannot mention famous
maker’s name—but rest assured
you're getting one of the BEST!
1971 cassette model—no fiddling
with awkward tape and reels,
just “‘slap-in’’ a cassette and
off you go! (takes 30, 60 or
90 minute standard Philips
cassecte tapes obtainable every-
where). Amazing performance
ensures perfect tapings and
superb reproduction! Remote
control microphone. Separate
volume control! Rapid rewind!
Beautiful tone from a whisper
to a roar! Completely self-con-
tained—record anywhere.
Separate jacks for remote con-
trol microphone, etc. Size 9in
43in x24in overall approx.
Case design can vary slightly.
With carry handle or strap.
WRITTEN GUARANTEE
and instructions. Only £12.99
post 30p. Refund guarantee.
BONUS one per customer:
Cassette tape, set of stan-
dard batteries AND micro-
phone stand all for 5ip
extra if required. Refund il
not delighted.

SHOPERTUNITIES LTD. (R

Fri. 7), (tacing Shepherd's Bush Green).
London, WC1. (Thursday 7 p.m.).

Yes—advance 1972 model —NOW!
Qur introductory price is miracu-
lous! Control to AIRCRAFT,
SHIPS, POP PIRATES, TAXIS,
AMBULANCES, LOCAL STA-
TIONS, CONTINENTAL STA-
TIONS, ALL B.B.C.,, V.H.F.
AND MANY MORE, |nclud|ng
public service transmissions we
are not allowed to mention!
Far more than an ordinary radio!
Frequency range; 540-1600
KHz FM 88-108MHz. Air 108-145
MH Intermediate Frequency:
AM 455KH1 FM 10-7MHz, Air
10:7MHz 18 SEMI-C
DUCTORS:—Transistors 1.
Diodes 6 +Thermister! Automatic
frequency control ““locks-in'" elim-
inating drift. Pinpoint station
selection!  Built-in 8-section 3&éin
Telescopic aerial. Leather grained
finish case with carry handle,
104in < 64in » 4in  overall approx.
Written guarantee. Only £9.99,
post etc., )8p. Runs off mains—
a.c. 230-250 volts, or off standard

batteries. But that's not ali!
its got a built-in Battery
Booster too! Just plug in to

mains whenever you wish!
% Compare it with sets costing
£40 or more, Refund guaranteed.
BONUS TO EVERY PUR-
CHASER! Shoulder Strap,
earphone for personal listening
and dry batteries, all for Jip
extra, if required.

London,

Both open Mon. to Sat. from 9 to 6.

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

23p.
Money Ref. Guarantee.

ERLIN SUPPLY CO.

Dept. PEIOD, Nailsea, Bristol BS19 2LP

Dept. PE/9, 164 UXBRIDGE RD.
W12 B8AQ (Thurs. 1,
Also 37 High Holborn,

790

N

YUKAN 50 PROFESSIONAL THE

Ky743 -SP“R( YUKAN AEROSOL WAY -
Get these

ar drying GREY HAMMER
W/ OR BLACK WRINKLE
(CRACKLE) Finishes

Yukan Aerosol spraykil contains 453¢. fine guality, durabie easy instant
spray Na stove baking required. Hammers available in grey and blue
90p carr pd. Modern Eggsheli Black Wrinkie (Crackie) producing a 3D
textured finish 90p carr. pd . all 3t 85p per push-button self-spray can at
aur counter. Also durable. heat and water resistant Black Matt hinisl

(339g. self-spray cans only) 75p carc. pd Croar Looguer
SPECIAL OFFER: One can plus optional transferable snap-on trigger Metatiics Grey
handle (value 25p) for 96p carr pd. Choice of 13 self-spray plain colours Bive ‘
and primer (motor car quality) also avarlable

Please enciose cheque o crossed P.O for 101a] amount direct to

DEPT: K9 YUKAN, 307a EDGWARE ROAD, LONDON W2 1BN
We supply many Government Departments. Municipal Authorities,
institutes and Leading Industrial Organisations—We can supply you too.  Now British— Ye

Open all day Saturday. Closed Thursday afternoons. even better /d

1971

Other Yukan Au
Diying Aerosols.
4539 8t 90p
carr pd
melude.

2Zine Chromate
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wayrise M HENRY'S Lo INTEGRATED CIRCUITS FRiuanraiies
SEND FOR FREE COPY TODAY COST | K ESE PRICES FOR
B d New Fully Guaranteed AOIRLS Ay Vi3
ran
Na0s 209 ﬁg}g; g: {gg}g‘fgg WE OFFER FROM STOCK AN EXCLUSIVE RANGE OF BRAND QUANTITIES FROM STOCK
& i ot - == _
2N697 15p| BC109 12p | GET880 37p NEW CERA:&{E‘EE”ELY si'?rE'(r:lF'lrcEI;(TII\?r;Angg‘lﬁgST TTL 1400 AF114 Mullard 25p § AFII5 Mullard 25p
i, (B I3 ATt T TEXAS Brm | mime
7084 12p P> P Part Price and Qty. 100 + 17 100 + 17
2N930 26p | BC115 20p | MAT120 25p 0.  Ceramic Description 124 25-89 100 250+ 500 + |5: 500 + |5';
2N1131 g5p| BC116 25p | MAT121 30p 7400 Quadruple 2-input NAND Gate 20p 18p 15p 13p
2N1132 25p | BC116A 30p | MJ2801£1-37 7401 Quadruple 2-input Positive NAND Gate
2N1302 20p | BC118 25p | MJ2001£2-25 (with open collector output) 20p 18p 15p 13p AF116 Mullard 25p § AFI17 Mullard 25p
2N1303 20p | BC119 85p | MJE370 97p 7402 Quadruple 2-input Positive NOR Gates 20p 18p 15p 13p 25 + 20p 25 + 20p
2N1304 25p| BC134 25p | MJE520 87p 7403 Quadruple 2-input Positive NAND Gates 100 + 17p 100 + 17p
2N1305 25p | BC135 20p | MJE2955 (with open collector output) 20p 18p 15p 13p 500 + I15p 500 + 15p
‘351306 26p };g{gg §529 ‘IJE:!(){%‘B%’ 7404 Hex Inverters 20p 18p 1gn 13p
1307 ] P | P 7405 Hex Inverter with open collector 20p 18p 15p 13p
2N1308 25p | BCI38 25p | MPF102 42p 7410 Triple 3-input Positive NAND Gates 20p 18p 15p 13p 2N3055 75p § 2N3819 Texas 35p
2N1309 25p| BC147 17p | MPF103 35p 7413 Dual 4-input Schmitt Trigger 35p 32 28p 25p Mutlard | 15watt 25 + 30p
2N1613 22p | BC148 12p | MPF104 37p 7420 Dual 4-input Positive NAND Gates 20p 18p 15p 18p Silicon Power 100 + 25p
2N1711 25p | BC149 20p | MPF105 40p 7430 8-input Positive NAND Gates 20p 18p 15p 13p 25 + 65p 500 + 20p
2N2147 75p{ BC154 87p | NKT217 40p 7440 Dual 4-input Positive NAND Buffers 20p 18p 15p 13p 100 + 50p 1000 + 18p
2N2160 60p | BC157 20p | NKT27720p 7441 BCD to decimal nixie driver 87p 77 66p 60p
2N2218 20p [ BC168 17p | NKT40375p 7442 BCD to decimal decoder (4-10 lines, 1 of 10) 87p 77 67 60p 2646 40
2N9219 20p | BC159  20p | NKT40262p 7447 BOD-Beven-Segment Decoder/Drivers BFY90 65p | 2N264 ]
2N2222 20p | BC169C 15p | 0A5  20p (15-V Outputs) £140 £1:30 £120 £1.05 1000 MC/S Motorola
2N"22"A25p BC177  25p | 0A9  10p 7450 Expandable dual 2-input AND-OR-INVERT 20p 18p 15p 13p 25 + 60p Unijunction
2N2369 20p | BC178 25p | OA10  25p 7451 Dual 2-wide 2-input AND-OR-INVERT GATES  20p 18p 15p 13p 100 + 55p 25 + 35p
2N2484 35p | BC179 27p [ OA47 10p 7453 Quad 2-input Expandable AND-OR-INVERT 20p 18p 15p 13p 500 + 50p 100 + 30p
2N2646 50p | BCI82L 12p | 0A70  10p 7454 4-wide 2-input AND-OR-INVERT Gates 20p 18p 15p 12p 500 + 25p
2N2904 20p | BCI83L 12p [ 0473  10p 7460 Dual 4-1nput Expander 20p 18p 15p 13p
2N2904425p | BC184L 15p | OA79  10p 7470 Single-phase J-K Flip-Flop 35p 32 29p 25p AFI39 30p
2N2005 25p | BC212 12p | 0A8L  10p 7478 Master-slave J-K Flip-Flop 35p 32p 20p  25p Siemens V.H.F. [| AF186 40p
2N2906 20p | BCY30 25p |0A85 12p 7473 Dual Master slave J-K Flip-Flop 43p 40p 37 33p 25 + 25 Mullard V.H.F,
Qﬁgggmggp {:ggg; ggp 828? lgv 7474 Dual O tyve Flip-Flop 43p :on §7p ggp 100 + 22: 25 + 35p
2N2807 23p P P 7475 Quad latch 47p 450 43p D
2N2926 10p | BCY33 25p {OAY 70 0 7476 Dual J-K with pre-set and clear 47p  45p 43p 40p 500 + 19p UB T L
2N3011 25p [ BCY34 30p | 0A200 7p 7480 Gated Full Adders 87p 770  67p 60p
2N3055 20p | BCY38 40p [ OA202 10p 7481 16-bit read/write memory £135 £1:25 £1-15 £1-00 0CI70 Mullard 25p
2N3054 50p | BCY39 85pfOC16  50p 7482 2-bit Binary Full Adders £1:30 £120 £100  85p 25 + 24p BYZI3 25p
2N3055 75p] BCY40 50p [OC20  87p 7483 Quad Full Adder 87p 770 67p 80p 100 + 17p Mullard 6a 200v
2N3525 BCY58 26p | 0C22  0p 7486  Quad 2 input Exclusive OR Gates 80p 70p 60p 50p 500 + 15p 25 + 20
£110 | BCY59 25p [ OC23  60p § 7490 BCD decade counter 87p 77p 67 60p 160 + 170
2N3702 10p | BCY70 15p | OC24  60p 7481  8-bit Bhift Registers £1-21 £1-00 87p 75p 500 + ,5:
2N3703 10p | BCY7l 20p | OC25  37p 7492 Divide-by-Twelve Counters 87p 770 67p 60p OCI71 Mullard 30p|
2N3704 15p [ BCY72 15p|0C26  25p 7483  4-bit Binary Counters 87p 770 67 80p 25 + 27p
2N3705 15p ( BCY78 80p | 0C28  60p 7484 Dnal entry 4-bit shift register 87p 77p 67p 60p 100 + 22p BC107. BCI08.
2N3707 15p| BCY79 80p | OC29  80p 7495 4-bit un-down shift register 87p 77p 671) 80p BCI09 12p each
2N3709 10p | BCZ1¢ 35p ] OC35  50p 7498 5-bit Parallel in parallet out Shift Register 8 T 80p
2N3710 10p | BCZ11 45p | OC36  80p 74100 8-bit Bistable Latches 2175 1185 £1- e'i £135 BY 127 Mullard 20p I.T.T. Planars
2N3819 85p | BD1]2 50p | OC41  25p 74118 Tlex Set-Reset Latches £1:30 21-20 £1-00 85p 1000v | amp Plastic 25 + tip
2N3820 60p | BD121 65p [ OC42  30p 74121 Monostable Multivitirators 87p 77p 87p 60p 25 + 17p 100 + 10p
2N4058 15p [ BD123 80p | 0C43  40p 74141 BCD-to-Decimal Decoder/Driver 87p 77 87p  60p 100 + 15p 500 + 8p
2N4061 15p | BD124 76p | OC44  17p 74145 BCD-to-Decimal Decoder/Drivers £1-80 £1- 70" €180 £1:50 500 + 13p
2NG457 35p | BD125 80p | OC45  15p 74151 8-bit Data Selectors (with Strobe) £140 £180 £120 £1-05 P71 97
2N5458 37p | BD131 75p | OC70  12p 74153 Dual 4-Line-to-1-Line Data Selectors/Multiplexers £1-40 £1°-30 £1-20 £1.05 & 0
2g¥56159 ‘;’0" 33%3;' ggn 8%;1) ;gv 74191 Binary Counter reversible £2.50 £2:25 £2.00 £1.50 BCII3 SGS ISp Mullard Photo
28301 50p 5 » 2 P Devices may be mixed to quality for quantity price. 25 + 13p 25 + 85p
28302  50p| BD1s6 57p | 0C73  30p Data anailable for above series in bookiet form, price 10p. (Ref No. 30). 100 + I1p 100 + 80p
ésggg ggp gg:{]‘?ﬁgg 88;; ggg Larger quantitv prices Extn. 4. Dnal Iniine 14 Pin Socket 30p each 16 Pin 35p each 500 + 9p 500 + 75p
5 .
40250 50p| BDY17£1-50 | OC76  25p
40361 50p | BDY18£1.75 { OC77  40p S|L|CON RECT'F'ERS INTEGRATED CIRCUITS 0A202 10p || OC28 62p
40362 53p| BDY1041:67 | OCL 250 MCFCI000E, o | LAT00C 1255 B SILICON Diodes Mullard Power
22323 %g" }3332}2}33 0C83 255 | 1 AMP MINIATURE WIRE ENDED PLASTIC f| 1C. 1> £2.75 | MG7To4P 60p 25 + 8p 78 90 B0
» b : 7 100 + 6 100 + 50p
AAZ13 12p| BF115 25p | OCRs  25p RECTIFIERS PA246 £2-45 | 74lc (T05)  85p P 200 + 42
AAZ17 10p | BF152 30p | 0C139 25p f Type P.LV. 1-49 50+ 100+ 50041000+ [ TAA263 75p | 74lc (DIL)  85p 1(5)?)8+ s 2
Acior 37p{Br1sa dop[0CLi0 a7pf IN400L 50" “8p ~7p  6p  Sp  4p | TADI0O £197 | 709 (Toz) 65 + 4p
ACI26  25p | BF158 30p | OC141 62p § IN4002 100  8p  8p  7p Sip 4ip | TAD1IO £1:97 | 70uc (DIL) 65p 0C71 Mullard 15p
AC127 25p| BF159 60p | OC170 25p J IN4003 200 10p 9p 7ip 6p &p MC1303 £2:-60 | Toshiba 20 watt 0C42 Mullard 30g 25 + 12p
AC128 25p| BF167 25p [OC171 30p § IN4004 400 10p 9p 8p 7p 6p § ULSOO 40p | Amp  £447 25 + 25, 100 + 10p
AC176 25p | BF170 35p [0C200 40p § INs005 600 12p 10p 9p 7p 7p ] ULSl4 40p | Toshiba 100 + 23p 500 + Bp
AC187 30p| BF173 30p {OC201 70p | IN4006 800 15p 14p 12p 1lp 8p UL$23 40p PreAmp £1 50 500+2|p
AC188 30p| BF177 40p gCQM 289 IN4007 1000 20p 16p 138p 12p 10p ZENER DIODES 1000 + 18: ORPI2 Mullard 50
ACY17 30p| BF178 25p | 0C203 D ullar P
ACYI8 25p| BF179 40p | OC204 40p o Mini 25 45
: 2 1.5 AMP MINIATURE WIRE ENDED PLASTIC § 400 M/W 59 Miniature + 4
~ean T o p 4 ECTIFIER BZY 88 Range. All voltages 3-3-33 § 0C45 MuHa;d I5e 100 + 42p
ACY?1 20p| BF182 30p | 0C207 80p § Type P.IV. 1- 49 50+ 1oo+ 500+ 1000+ § Voit. 15p cach, 500 ) Iggi o 00 + 40p
ACY2: 1op|BF184 20p|OCP71 97p | PLa001 50  10p 9p 8 7p 6p 1053+ 612DA 100 +- thp. + 8p: B lop
ACY39 B0p|BF18s 20p |ORP12 50p § PL4002 100 1lp 10p 9p 8 7p § 1 w+tt%°/ "Motal case. Wire Ends 1000 1+ 8pr 2N930 25p
A0Ti0 yov|Briss 1oiOnEey daof Prdco: 00 L b 1o a2 B S5y i vertanar o 00V oo con: - 25 + 23p
AD140 0p | BF19: 14 o o B .
el g T ] Y, T ey R
AD161 37p| BF197 15p | TIP30A 80p § PL400S 4 4 4 4 14 3 21 10 5
AD162 37p| BF200 37p [ TIP3IA 62p § PL4007 1000 20p 17p 15p 13p 11p irx: tz;neihg_yluoeog_n% ps:@&ch' |%(5) i |7'; 00 + 15p
AF114 25p] BF274 87p ;;;gsg 75p 25+ 27p; 100+ 25p; 500+ 23p; 500 + 15p 0CT2 Mullard 25
AF115  25p [ BFX13 25p 4100 | 3 AMP PLASTIC WIRE ENDED RECTIFIERS 1000+ 21p. Any one type. 1000 + 13p utlar N
ATUG 2op|Bkxao oo, o f Type P.LV. 1-49 50+ 100+ 500+1000+ N 10 Watt Stud Mounting 5% 25 + 20p
AF117  25p| BFX30 25p “¢o.00§ PL7001 50 20p 18p 17p 16p 14p ] All voltages 5-1-100V. 40p each. 0C20 97 100 + 17p
Al S DEX37T 5201 1a4s Tdoy§ PL70D2 100 20p 10p 1sp 17p 1sp 25+ 37p; 100+ 35p. Any one type. e 500 + 15p
Ai}ly; ggp EFXBJ. §5D TISeD ogp § PL7003 200 22y 20p 18 18p 1l6p Mullard 100v 1000 + 13p
AFioe op|DEXS2 250 |1ise1 o5p | PL7003 400 25p 23p 21p 20p 18p TRIACS 25 + 85p
AF137 175| mrxsr sop|Tiswo g7y | FLTODS 600 28p o4p %% 22 20p 500 + 755 ocs3 250
ey oY BFX88 205 | ZTX107 15p j FL7006 800 27p 25p 24p 23p 21p P.I. Cur- (ANl stud mounting) 500 + 75p
WEI7S ‘73 BRYis 30: ZTX108 15p § PL7007 1000 30p 28p 26p 24p 22p MType Volts rent 1-49 50+ 100+ 25 + 20p
AF179 85p | Bivso sop | ZTX300 12p 8C35A 100 3amps 90p 75p 65p § 0C44 Mullard 17p ooEaE
AF180 52p| BFY51 g0p | ZTX301 15p § POTTED BRIDGE RECTIFIERS 8C35B 200 3amps 95p 80p 70p 25 + ISp 1000 & 135
AF181 42p| mrys2 22p | ZTX302 20p | (SILICON) SIZE § x } x Jins, 8C35D 400 3amps £1:00 85p 75p 100 + 13p P
AF186 40p | BFY53 17p | ZTX303 20p Cur- 8C40A 100 6amps £1-00 85p  75p 500 + I1p
AF239  40p | BFY00 @5p | ZTX304 250 B Type PIV. rent 1-49 50+ 100+ 5004 [ SC40B 200 6amps £1:20 £1-00 85p 1000 + 10p 0cs4 250
ASY28 20p | B8X90 17p | ZTX500 200 § 5005 100 2 amps 80p 55p 50p  45p J| SCH0D 400 Samps 2125 £1-10 £1-00 25 + 20
A8Y27 32p|BSX2l 20p |ZTXS01 250 § 9002 400 2 amps 70p @6p 60p 55p J§ SC4TA 100 10amps £195 £110 £100 338 o ¥
ASY28 25p | BSX76 15p | ZTX502 260 § 4002 400 2amps 80p 76p 70p 65p f§ SC40B 200 10amps £185 £1.20 £1-10 f OCI39 Muilard 25p) B x e
ABY29 80p| BSY95 15p|ZTX503 2008 1004 100 4amps 70p 80p 55p 50p J SC45D 400 10amps £150 £1:35 £1-20 25 + 20p 1000 + 138
ASY67 47p| BSyosAlsp | 2TX504 400 | 5604 300 4 amps  75p 70p 65p 6op [ BC50A 100 15 amps £1-65 £1-50 £1-35 100 + 17p i
ABZ21 42| BY100 15p [2TX53130p N 4004 400 4 amps 80p 76p 70p 65p J| SCO0B 200 15 amps £175 £1.60 £145 500 + 15p
BA116 _7p|BY126 15p 6002 600 2amps 80p 80p 75p 70p [ SC50D 400 15amps £2:00 £1.75 £1-60 AF239 42p
BA164 10p| 8Y127 20p | DISCOUNTS § 6004 600 4amps 90p 80p 75p 70p § SC40E 500 6amps £1:50 £125 £110 081 Mullard 25p e 5
BAX13 6p|BY182 85p|109 12+ || 1006 100 6 amps 75p 70p 65p 60p fj SC45E 500 10amps £1.75 £1-50 £1-35 ulla + 35p
BAX16 7p|BYZ10 40p|15% 25+ || 2006 200 6 amps 80p 75p 70p 65p [ SCOOE 500 15amps £2-25 £2-00 £1-75 25 + 20p 100 + 30p
BAYS1 7p|BYZI1 35p|20% 100+ | 4006 400 6 amps £1-10 2100 90p 80p [§ PIAC 8T2 20p 100 + 17p o) 5 e
BAY38 17p| BYZ12 30p ' Anyonetype B 6006 600 6amps 2125 £110 £1-00 90p WLarger quantity prices E tn. 4 500 + 15p 000 + 20p

HENRY’

RADIO LTD.

SEMI-CONDUCTOR DEPARTMENT
303 EDGWARE RD.. LONDON. W2. TEL:-01-723 1008/9
ALLERS 356 EDGWARE ROAD w2,

NEW LIST - NEW PRICES
1971 TRANSISTOR

LIST 1500 +

SEND FOR YOUR FREE
COPY TODAY. ..

0ISCOUNTS

109, 124
189/, 25+ }
+

ANY ONE
TYPE

20% 100
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28watts,r.m.s.40OHz to 40OkHz +:3dB

Sohd Stare Sterwo Ampite

Viscount 111
TAEBRE ettt
- L4

/
ES ‘R .
\ (St Q ou! ke -

tecec

RADID

e

Viscount 111 Audio £ 49

Suite complete
There are two stereo amplifiers—the R100 for ceramic
cartridges, the R101 for magnetic. 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

P
Viscount Ill R101 amplifier ~ £22+90p P.&P. ARSI I w3 (]

2xDuo Type Il speakers £14+£2 P.&P. Si.ze 1?in ><.10§in x 6%in.  Drive unit
Garrard SP25 Mk. Il with 13in x 8in with parasitic tweeter. Max,
MAG. cartridge, plinth and power 10W, 3 ohms. Simulated Teak
COVEY :‘.EH.‘J-SO P.&P. cabinet. £14 pair + £2 P. & P,
Total £50 Duo Type Il Size 23%in x 114in x 9%in,
— Drive unit 134in x 8}in with H.F, speaker.
Available complete for only £52- £3-50 Max. power 20W at 3 ohms. Frequency
P.&P. range 20Hz to 20kHz. Teak veneer cabinet.
SYSTEM 2 £32 pair + £3 P. & P.
Viscount Ill R101 amplifier £22+90p P.&P.
2xDuo Type Il speakers £32+£3 P.&P.
Garrard SP25 Mk. Hl with
MAG. cartridge, plinth and SPECIFICATION R100/101
cover £234 £1.50 P.&P. 14 watts per channel Into 3 to 4 ohms. Total
— distortion @ 10W @ 1kHz 0-1%. P.U.1 (for
Total £77 ceramic cartridges) 150mV into 3 Meg. P.U.2 (for

— magnetic cartridges) 4mV @ 1kHz into 47K
equalised within +1dB R.L.A.A. Radio 150mV

Available complete for £69+£4 P.&P. into 220K. (Sensitivities given at full power.)
Tape out facilities; headphone socket, power
SYSTEM 3 out 250mW per channel. Tone controls and filter

. ] characteristics. Bass: -+12dB to —17dB @ 60Hz.
;hic%uur:’t '!} RLDO"ArEp‘I;;i:;rS f:z_’;_%%p E:g Bass filter: 6dB per octave cut. Treble control:
et L L 247 treble +12dB to —12dB @ 15kHz. Treble
CER iaaond 'cartridge filter: 12dB per octave. Signal to noise ratio:

r ' (all controls at max.) R101—P.U.1. and radio—

AT EX600) G £21+£1-50P.&P. 65d8. P.U2—58dB. R100 same as RI101
Total £; but P.U.2 (for crystal cartridges) 450mV into
3 Meg. Cross talk better than —35dB on all
- inputs. Overload characteristics better than
Avallable complete for only £49 + £350 26dB on all inputs. Size 133 ~ 9in x 33in.

Radio and TV Components (Acton) Ltd. 21¢ High Street, Acton, London, W36NG
_|_ 323 Edgware Road, London, W.2. Mail ordersto Acton. Terms C.W.0. A/f enquiries S.A.E.
Goods not dispalched outside U.K.
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Give us six months,

and welll turn your hobby
INfo A career.

You have a hobby for a very
good reason. It gives you a lot of
pleasure.

So if you can find a job that
involves your hobby, chances are
you'll enjoy your work more, and
you’ll do better work.

Now CDI can help you find
such a job. A job where you’ll be
responsible for the maintenance
of a computer installation. A job
that pays well too. If you're inter-
ested in mechanics or electronics
(without necessarily being a

mathematical genius), have a
clear, logical mind and a will to
work, then we can train you to be
a Computer Engineer inside six
months,

So give us a call. CDI. We're
the Education Division of one
of the world’s largest computer
manufacturers. And we have the
experience to know if you can
make it. A ten minute talk with us,
and you could be on the way to
spending the rest of your life with
your hobby.

l—Tt’s quicker and easier to phone, but if you_-|
prefer, send this coupon to: Contro! Data
Institute, Wells House, 77 Wells Street,
London, W.1.
Please give me further information.

01-637 2171

between 9 a.m. and 9 p.m. and ask for Mr

The Education Division of one of the world's
largest Computer manufacturers.

I |

| l

I Name |
Address

l l

I l

} Age Phone 4J1 i
CONTROL DATA L DATA BB

I INSTITUTE |

|

i

Peters

TOURIST

MARK 3
CAR RADIO

ALL TRANSISTOR
Beautifully designed to biend with the interiors of all cars. Permeability tuning
and long wave loading coils ensure excelient tracking, sensitivity and
selectivity on both wave bands. R.F. sensitivity at IMHz is better than 8
micro volts. Power output into 3 ohm speaker is 3 watts. Pre-aligned |.F.
module and tuner together with comprehensive instructions guarantees
success first time. 12 volts negative or positive earth. Size 7in X 2in * 4:in

B SET OF PARTS

Plus P. & P.
£6-30 .
Speaker postage free when
ordered with parts

50 WATT AMPLIFIER
& SPEAKER SYSTEM

Output Power: 45 watts
R.M.S. (Sine wave drive).
Frequency response:
—3dB  points 30Hz at
18KHz. Total distortion:
less than 2% at rated
output. Signal to noise
ratio: better than 60dB.
Speaker Impedance: 3,
8 or 15 ohms. Bass Con-
trol Range: (3dB at
60Hz. Treble Control
Range : 12dB at 10K Hz.
Inputs: 4 inputs at S5mV
into 470K. Each pair of
inputs controlled by sep-
arate volume control. 2
inputs  at mV  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 12in heavy duty 25 watt
high flux. quality loudspeaker with cast frame. Cabinets attractively finished
in two tone colour scheme—Black and grey.

Circuit diagram 3p, free with
parts Speaker, baffle and fixing kit

£1:25 extra plus P. & P. 25p

SOUND 50

RELIANT MK. IV

The Reliant Mk.IV provides a high standard
of sound reproduction, with full mixing facilities.
It’s versatility makes it suitable for: Discotheque, P.A.,
Home Entertainment Applications, etc.
PRICE

Five Electronically Mixed Inputs

Three Individual Mixing Controls
Pius P. & P. 60p

[T

Iz

*

% Separate bass and treble controls common

to all five inputs

# Mixer employing F.ET. (Field Effect
Transistor)

% Solid State Circuitry

J Attractive Styling

SPECIFICATIONS

. 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 +13dB © 60 Hz.
Treble eontrol range +12dB @ |5KHz. 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 S and --50dB on |

ba

and 2.
SUPPLY: 220 to 250V A.C. Mains.
SIZE: 124in x 6in x 34in.

CONTINENTAL
4-TRACK, 3-SPEED
TAPE DECK

R.C. 74 tape deck. Three speeds—74,
3% and 1§ 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 7
is driven by a powerful 200/250V 50-cycle
a.c. motor. A heavy, accurately balanced 4 | ——
flywheel brings wow and flutter levels down to approx. 0-3% total at 3} and
74 i1.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 12§ x'11§ x6in. Every single deck fully tested
before dispatch. Spools not supplied. Price complete £15. Plus 75p P. & P.

n Tv RADIO & TV COMPONENTS

(AGTON) LIMITED

7

See opposite page for addresses

Plus  or available separately
COMPLETE £50 o ?P Amplifier: £28-50 plus £1-50 P. & P.
SYSTEM &P Speaker: £12:50 each plus £2-25 P. & P.
Practical Electronics  October 1971
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NEW LOW PRICE TESTED S.C.R.’s

PIV 1A 3A 104 16 30A
TO-5 TO-66 TO 66 0-48 TO-48
2 £ £ £p ip £p
50 0-23 025 0-47 0-50  0.53 1-18
100 0-25 0-83 -53 0-58  0-63 1:40
200 ¢35 037 0-57 061 075 1.60
400 043 047  0-67 0-76 0-93 1.78
600 0-83  0-87 077 097 125 =
800 068 070 080 1.20 1.50 400
SIL. RECTS. TESTED
PIV 300mA 750mA 1A 1-5A 34 10A 304
p fp & fp fp £ fp
50 004 005 005 007 0-14 021 047
100 004 008 0056 013 016 0.23 075
200 0.05 0.09 008 014 020 0-24 1-00
400 0.06 013 0.07 020 027 0-37 1-25
600 0-07 018 010 023 0-34 045 1.85
800 0-10 017 013 025 037 055 2-00
1000 o011 025 015 0-30 046 0-63 2-50
1200 - 033 033 057 075
TRIACS SILICON HIGH Vgsl.’l‘-
. AGE RECTIFIE
VBOM 24 64 L0AR 1o amp  3-K.V. (3000
TO-1 TO-66 TO-88 | P, I.V.) Stud Type with
£p £p gp | Flying Leads, 80p each.
100 050 0-63 1.00 DIACS
d FOR URE WITH
200 070 080 1-2% TRIACH
400 080 1.00 1.801 BR10O . 37p each

2A POTTED BRIDGE RECTIFIERS 200V 50p

UNIJ UICTION
UT46. Eqv N2646,

Eqvt. TIS43 BEI\SOOO
27p each. 25-99 25p
100 UP 20p.

NPN SILICOR PLANAR

BC107/8/9, 10p each;
50-99, 9p; 100 up,
8p each; 1,000 off,
7p each Fully tested

and coded TO-18 case.

FREE

One 50p Pak of your
own choice free with
orders valued 24 or over,

AF239 PNP GERM,
BIEMENS VHF TRAN-
BISTORS. RF MIXER
& 08C. UP TO 900
MHZ. USE A8 RE-
PLACEMENT FOR
AF139-AF186 & 100's
OF OTHER USES IN
VHF. OUR BPECIAL
LOW I'RICE:—1-2437p
each, 25-99 34p each
100 4 80p each.

CADMIUM CELLS
ORP12 48p
ORP60, ORP61 40p cach

PHOTO TRANS.

OCP71 Type. 43p

SIL. G.P. DIODES lD
300mwW 0-5

40PIV (Min.) 100 . 1 5
Sub-Min . 500
Full Tested ],000 .. 800

Ideal for Organ Builders,

D13D1 Silicon Unilateral
switch 50p each.

A 8ilicon Planar, mono-
lithic integrated cireuit
having thyristor elec-
trical characteristics, but
with an anode gate and a
built-in  “Zener” diode
between gate and
cathode. Full data and
application circuita avail-
able on request.

794

ADI6F ~rv
ADI62 ,y»

MATCHED COMPLE-
MENTARY PAIRS
OF GERM. POWER
TRANSISTORS.

For mains driven out-
put atage of Amplifiers
and Radio receivers.
OUR LOWEST PRICE
OF 83p PER P4IR

115 WATT SIL.
2N3055 POWER NPN
OUR PRICE 83p EACH

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
£2-33V.  400mV (DO-7
Case) 13p ea. 11 W (Top-
Hat) 18p ea. 10W (80-10
Stud) 25pea.  All fully
tested 5% tol. and
marked. State voltage
required.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed

Pak No. EQVT

T1 8 2G371A OCyl1
T2 B8 2G374 0C75
T3 8 2G3744A ocmr)
T4 8 2G381A OC
T35 8 2G382T OCS'.!
T6 8 2G344A OC44
T7 8 2G3454 0C45
T8 8 2G378 0C78
T9 8 2G3994 2N1302
T10 8 2G417  AF117

All 50p each pak

2N2060 NPN SIL. DUAL

TRANKS. CODE DI1499
TEXAS. Our price 25p
each.

120 VCB NIXIE DRIVER
TRANSISTOR. 8im.
BBX21 & C407, 2N1893
FULLY TESTED AND
CODED NDI120. 1-24
17p each. TO-5 N.P.N.
25 up 15p each.

8il. trans. suitable for
P.E. Organ. Metal TO-18
Eqvt. ZTX300 5p each.
Any Qty.

EX-EQUIPMEKRT
MULLARD
AF117 transistors. Large
can 4 leads type. Leads
cut short but still usable,

real value at 15 for 50p,

KING OF THE PAKS Unequalled Value and Quality | NEW QUALITY TESTED PAKS
SUPER PAKS NEW BI-PAK UNTESTED Pak Description Prlice
4
SEM|CONDUGORS QL 20 Red spot trans. PNP AF ... 0-80
Satisfaction GUARANTEED in Every Pak, or money back. F REEhE b O [T 0-60
Pak No. £p | Q4 6 Matched trans. O(,-H/
Ul 120 Glass sub-min. general purpose germanium diodes .. .. ... 0-50] Q5 4 OC75 transistors .
- 5 = 2t = 9
U2 60 Mixed germanium transistors AF/RF ... ... ... 00| 2 4 QCias e P E high gam
U3 75 Germanium gold bonded diodes sim. OAS, 0447 ... ... 0-50 83 4 (‘)gg““”‘": I”I: .
7 ype iran:
U4 40 Germanium transistors like 0C81, AC128 7 OC71 type trans.
us 60 200mA sub-min. 8il. diodes ‘(}l“llz]zi/:;?)ec‘:r::\lrllspdm " \PI\
Th 30 8ilicon planar transistors NPN sim. B8Y95A AFII7 ty;[).‘e trans. . -
4 H t t -
U715 Bilicon rectifiers Top-Hat 750mA up to 1000V ... 050 | 313 3 NRas e ety tramw. || g
T8 50 8il. planar diodes 250mA, OA/200/202. . . 0-50 8{2 8 ?Oql’?{v‘ ;“2’.2, gsglr‘l;:mtran& ggoo
7 + 3 - .0
vy 20 Mixed volts 1 watt Zener Jiodes . .. ... ... 0:50 | Q18 4 Madt's 2 MAT 100 & 2 MAT 120 .. 0-50
Ul 30 PNP silicon planar transistors TO-3 sin. 050 8},8 3 ga‘;’m MAT 101j4 | MATEL o0
Ul13 30 PNP-NPN sil. transistors OC200 & 23104 0-50 | Q21 3 ACI27 NPN gelrlersns 1 d . ggo
= 22 20 NKT trans. A. I, R.I". co -50
Uld 150 Mired silicon and germanium diodes .. ............ .. 050 325‘ 10 OA‘_,(,._!:;!‘“M“ !Ilb-lllll‘l.e. § 0-50
Ul5 25 NPN Silicon planar transistors TQ-3 sim. 2N6Y7 0:50 854 g ?I(A‘?ll{‘:"l)d(el?mlen T e g-:g
5 < il il : -
Uls 10 3-Amp silicon rectitiers stud fype up to 1000 PIV .. 0-50 | Q26 8 0A95 germ. diodes sub-min. ING 0-50
; . 5
T17 30 Germanium PNP AF transistors TO-3 like ACY 17 o0 | T e et H, LA oo
v18 8 6-Amp silicon rectifiers BYZ13 type up to 600 PIV ... 0-50 | Q29 4 8il. tran;s" x 2N698, 1 x \691,
1 x N6
U19 25 Silicon NPXN transistors like BC108 ... .............. 050 g3 7 8. ,,“!t;h rans,
U20 12 1:5-Amp silicon reetiticrs Top-Hat up to 1,000 PIV .. 0-50 8;1, g%"l\ ‘-'j“'ll:'; 'fa:\:‘_;m 45 ?\1‘131
2 3 P il o
30 A.F. germanium alloy transistors 2G300 series & 0C71 ... 0-50 1 x 9N1132 ... .
30 Madt's like MAT series PNP transistors .......... .. 050 3§§ BT Al e
20 tiermanium 1-Amp rectifiers GJM up to 3006 PIV ... .. 0-50 | Q35 3 8il. l(;b‘ﬂ’ TO-3
l)("’
25 300Mc/s NPN silicon transistors 2N708, B8Y27 .. ... ... 0-50 % ¢ aa \364'; TO-18 M“uc 300MH2
30 Fast awitching silicon diodes like INY14 mlcro-min ... 0-50 Mg 6 wo arapassosess s g~gg
o i 2 g 3
U28 Experimenters’ assortnient of integrated circuits, untested. Q38 7 IPNP trans. 4 x2N3703, ‘;xf_)Ns‘o 0-50
Gates, Hip-flops, registers, etc., 8 assorted pieces .. ol 100 | Q39 7 NPN trans. $x2N3704, 3 x2N3705 0-80
e v 5 . e 1956 . Q40 7 NPN amp. 4 X 2N3707, 3 X 3N3708. 0-80
T2 10 1-Amp 8CR’s TO-3 can up to 600 Pl\iLRSl,.’ 600 . 1-00 Qil 3 Plastic NPN TO-18 ¢ 904 . 050
U3l 20 8il. Planar NPN trans. low noise amp 2N34707 ..... .. 0-50 Q4§ 6 ?E{‘O (rgrlx;\“‘\oll.. PO L 328
4 7 al 9 9 po 3
U32 25 Zener diodes 400mW D07 case mixed volts, 3-18 ... . 050 | G337 REN trane. 4 hE108, ¥ x HC109 | 0.80
U33 15 Plastic case 1 amp silicon reetifiers IN4000 series . .. 0-50 8:2’ 3 }:gii-’f :;‘: ;g 18‘:;":3 - 3'§°o
i M -
T34 30 8il. PNV alloy trans. TO-5 BCY26, 28302/4 . 0-50 | Q47 6 NPN high gain 3x BC167, J x BC168 0-50
U3s 25 Sil. planar trans. PND TO-18 29906 ... .............. 050 | QO e TR e Y 59 0is0
U36 25 Sil. planar NPN trans. TO-5 BFY50/51/52 ...... ... 0-5J 4(.’2([) 7 gg¥38‘N§P\§\:itch TSI())O\ﬂi“" = ggg
N trans. 300MH2. . 3
U37 30 8il. alloy trans. S0-2 PNP, OC200 28422 ... ... .. .. B A li'YllH:)'(ype alFrects S 1ae
U38 20 Fast switching sil. trans. NPN, 400Mc/s 2N3011 ........ ﬁ:"-rkfl Jerm. trans.  mixed all et
U39 30 RF germ. PNP trans. 2N1303/5 TO-5 ... ........
TU40 10 Dual trans. 6 lead TO-j 2N2060 ... .. ... 0-50 PRINTED CIRCUITS-—EX COMPUTER
U4l 25 RF gerni. trans. TO-1 OC43 NKT72 ............ 0-50
U4z 10 VHF Pt TO- { 1 AF1L7 0-50 Packed with semiconduetors and components,
il ERSIRE Tans. &S ! 10 hoards give a guaranteed 30 trans and 30 diodes.
Code Nos. mentioned above are given as a guide to the type of device in Our pric. 10 boards, 50p, Flus 10p P. & P.
the Pak. The devices themselves are normally unmarked. 100 Boards £3, P. & P. 30p.

GENERAL PURPOSE GERM. PNP
POWER TRANSISTORS
Coded (P100. BRAND NEW TO-3 CASE. 1088
REPLACEMENTS FOR:—(0(25-28-29-30-35-36. NKT
401-403-404—4 3. TI3027 3028,
IN930A, IN436A 437A-438A, ‘.’Nall A& B 2G220-

ETC.
SPL(,IFIC\T]ON
VCBO 80V VCEO 50V 1C 10A PT. 30 WATTS llfe
30-170.
PRICE 1-24 2599 100 up
43p each  40p each 36p each

GENERAL PURPOSE SILICON NPN
POWER TRANSISTORS
Coded GP300. BRAND NEW TO-3 CASE. POSSIBLE
REPLACEMENT FOR:—2N3053, BDY?20, BDY 11
SPECIIICATION
V'CBO 100V, VCEO 60V, 1C 15AMPH, PT. 115 WATTS.

Tife 20-100. FTI MHZ
PRICE 24 23 99 100 up
55p each 50p each 47p each

JUMBO
COMPONENT
PAKS

MIXED
ELECTRONIC
COMPONENTS

Exceptionally
good value
{no rubbish)

Resistors, capacitors,
pots, electrolytics and
coils plus many other
useful items. Approxi-
mately 3ib weight.
Price incl. P. & P

£1:50 only

Plus our :all.«faclwn or

NEW EDITION 1971

TRANSISTOR EQUIVALENTS
BOOK. A complete cross reference
and equivalents book for European,
American and Japanese Transis-
tors. Exclusive to BI-PAK 80p
each.

GERM. POWER TRANS.

Price Price
Type each Type each
0C20 50p 0C29 40p
0c22 30p 0C3s 33p
023 a3p 0C36 40p
0C2s 28p AD140 40p
0C26 25p ADI142 40p
0Ces 40p AD149 43p

money dack g

GENERAL PURPOSE NPN SILICON SWITCHING TRANS. TO-18 SIM. TO 2N706/8,

BSY27/28/95A. All usable devices no open or short circuits.
PNP Sim. to 2N2906, BCY70.
2p For
20 For 0-50 500 For
® 50 For 100 1000 For

ALSO AVAILABLE in

‘When ordering please state preference NPN or PNP.
5

7-50

13-00

OUR STOCKS of individual devices
are now toonumerous to mention in
this Advertisernent. Send 8.A.E.
for out listing of over 1,000
Semiconductors. All available Ex~
Stock at very competitive prices.

SILICOK PHOTO TRAN-
SISTOR. TO-18 Lens end.

NPN 8im. to BP x 25 and P21. Epoxy TO-5 case

RTL MICROLOGIC CIRCUITS

rice each

1-24 25-99 100 up

BRAND NEW. Full data oy, @ B o
available. Fully guararteed. gate 85p g:sp 27p

. uL923 J-K flip-flop B0p 7p  46p
Q. T 30 1D 7 Data and Circuits Booklet for ILn
Priee each 45p 40p 3bp Price 7p.

Practical Elcectronics

Dual-in-Line Low Profile Sockets
14 and 16 Lead Sockets for use with
Dual-in-Line Integrated Circuits

Price each
Order No. 1-24 25-99 100 up
T80 14 pin type 30p 27p 28p
TS8O 16 pin type  36p 32 30p
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1he lowest possible. All devices ex-stock.
Full apec. guaranteed.

BI-PAK
Order No.

BPOO = 7400
PPO1 = 7401

EP0O2 = 7402
EP03 = 7403

BPO4 = 7404
BP0S = 7405

HP10 = 7410
BP13 = 7413

BP46 = 7446
BP47 = 7447

BP48 = 7448
BP0 = 7450

BP51 = 7451
BPS3 = 7453

BPi4 = 7404
BP60 = 7460
BP70 = 7470
BP72 = 7470
BP73 = 7473
BP74 = 7474
BP7) = 74705
BP76 = 7476
BP80 = 7480
BP81 = 748]
BP82 = 7482
BP83 = 7483
BP86 = 7486
BPY0 = 7490
BP91 = 7491
BP92 = 7402
BP93 = 7403
BP94 = 7494
BPOS = 7495
BPYG = 7494

BP10O = 74100
BP104 =

BEI0S = T4105

BP107 = 74107
BP110 = 74110
BP111 74111
BP118 = 74118
BPL19 = 74119
BP12]1 = 74121
BP141 74141
BP145 = 74145
BP150 = 74150
BP151

BP153
BP154

74135

5
74156
74160
74161
74100

74191

74102
74103

BP1Y6 = 74196
BP197 = 74197
BP198 = 74198
BI199 = 74199

D evices miay be mised to qualify for quantity priec.

Similar Types to:—Description

Quad 2-input NAND gate .

Quad 2-input  pos. NAND gate
(with open collcctor output)

Quad 2-input pos. NOR gates .

Quad nput pos. NAND gates
(with open collector output) .

Hex Inverters . a0 LS

Hex Inverter (with open-collector
output) ° - B

Triple 3-input pas. NAND gates

Dual 4-input Schmitt trigger

Dual 4-input pox, NAND gates

H-input pos. NAND gates

Dual 4-input. pos. NAND huffers

BCD to decimal nixie driver

BCD to decimal decoder {(4-10 lines,
1 ot 10) ao ..

BCD-to-seven-segiuent decoder/driver

BCD-seven-seginent  decoder/drivers
{15V outputs) . .

BCD-to-seven-segiment decoder/driver

Expandable dual  2-dnput  and-or-
invert oo 8
Dual 2-wide 2-mput  and-or-invert
gates .

Quad 2-input  expandable and-or-
invert = 5 a B

4-wide 2-input und-or-invert gates

Dual 4-input expander -

Single-phase J-K flip-tiop

Master slave J-K flip-flop

Dual Master slave J-K flip-flo)

Dual D type Hip-tlop .

Quad latch .

Dual J-K with pre-set anc cleur

Gated full adders

Hi-bit read/write inemory

2-bit binary full adders

Qnad fult adder

Quad 2-input. exclusive NOR gafes

BCD decade counter .

8-bit shift registers .

Divide-by-twelve counters

4-hit binary counters .

Dual entry 4-bit shift register

4-tit up-down ahift register

S-bit parallel in parallel out shift-
register 3 . y

R-bit bistable latchex

Single J-K flip-flop equivalent 9000
seriea . B

Single J-K ftip tlop equivalent 9001
series o

Dual Master slave tlip-fiops

Gates master-slave fip-flops

Dual data lock-out flip-flop

Hex met-resct latches

Hex set-reset latches. 24-pin

Monostable multivibrators

BCD-to-decimal decoderfdriver

BCD-to-decimal decoder/driver (V"

16-bit data selector o

R-bit data selectors (with strohe)

Dual 4-line-to-1-line data

4- to 16-line decoder

Dual 2- to 4-line decoder

Dual 2- to 4-line decoder O/

Hyne. decade counter

Syne. 4-bit, binary counter

&yne. up-down BCD counter

sSyne. binary up-down counter (single
clock line) .

Nyne. up-down decade counter

Syne. binary up-down counter (low
clock lines)

I're-setable 50M Iz decade counter ©

Pre-setable 50MHz hinary counter

8-bit paralle] L-R shift register

8-Uit parallel access shift register

application (TTL 74 8eries only).
Data is available for the above series of 1.C's in booklet fori. Price 13p.

Our prices are
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Larger quantitics—prices on

Manufacturers’

“Fall vuts™

TTL INTEGRATED CIRCUITS

ut. of spec. devices including functional units and

part function but classed as out of spee. from the manufacturers® very rigid specificit-

tions. ldeal for learning about 1.C's and experimental work.

PAK No

XXXXXXXXXX

7400N  50p URC42
T40IN  50p UIC50
TH02N UIC51
T403N  50p UICHO
T404N  50p UICT0
UICT
vICT
UIC74

7403N  50p
7410N P
T420N  80p
7440N  50p UICT
T441AN 50p VICT

PAK No.

)
by
R
R
8
8
8

X T476N

76N 50p
UICX]1 = X Asst'd T4's £1-50

<«

XXX XXXXXX

480N 50p
7482N 50p
7483N 50p
7486N 50p
T490N 50p
7492N $0p
7493N 50p
7494N 50p
7495N 50p

X 7496N 50p

Paks cannot be split but 20 assorted pieces (our mix) is available 23 PAK UI1CX1
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Every PAK carries out BI-PAK Satisfaction or money back GUUARANTEE.

-the lowest prices!

74 series T.T.L. 1.C’s
DOWN AGAIN IN PRICE

Check our 74 Seriea List hefore you buy any I.C's.

ANOTHER

BI-PAK
FIRST !

THE NEW S.G.S.
EA 1000 AUDIO
AMPLIFIER MODULE

*GUARANTEED NOT LESS THAN 3 WATIS RMS

Especially designed by S.G.S. incorporating their proven Linear 1.C.
Audio Amp. TA/621 providing unlimited applications for the
enthusiast in the construction of radios, record players, Audio and
Stereo units. Alsoideal for intercom systems, monitoring applications
and phone answering machines. OTHER USES: porrable applications
where supply rails as low as 9V are of prime importance.

©® Sensitivity 40 mV for 1 watt
VOLTAGE GAIN 40dB but
can be varied up to 73dB for
some applications.

@ Signal to Noise Ratio 86dB.

@ Frequency response better than
50 Hz to 25 KHz for —3dB.

@ Normal supply Voltage 9-24V.
@ Suitable for 8-16 OHM Loads.

*Supply
150hm load.

@ Overall Size 27 3" < §".
] Typical Total Harmonic distor-

tion at I watt less than 195,
voltage (Vs) =24Y
Module Tested and Guaranteed

Quantity 1-9 10-25
Price cach £2-63 £2-28

Larger quantities quoted on request

Full hook-up diagrams and complete technical data supplied free
with each module or available separately at 10p each.

ROCK BOTTOM PRICES—CAN’T BE BEATEN!

LOGIC DTL 930 SERIES 1C’s
Type rice
No. Function 1-24  25-99 100 up
BPY30 Expandable dual 4-input NAND .. 12p 11p op
BPO32 Expandable dual 4-input NAND buffer 13p 12p 11p
BP933 Dual 4-input expanider 13p 12p 11p
BP935 Fxpandable Hex Inverter 13p 12p 11p
BPO36 Hex Inverter .. 4e . . 13p 12p 11p
BP944 Dual 4-input NAND expandable huffer without

pull-up . . . . 13p 12p 1lp
BP945 Master-slave JK or RS P 24p 22p
BPY46 Quad, 2-input NAND . . 12p 11p 10p
BP48 Master-slave JK or RS 25p 24p 22p
BP951 Monostable .. .. a5p 80p 55p
BPo62 Triple 3-input NAND .. 12p 11p 10p
BPY0Y3 Dual Master-slave JK with separate clock 40p 38p 35p
B1'9094 Dual Master-slave JK with keparate clock 40p 38p 36p
BPO0ST Dual Master-slave JK with Common Clock 40p 38p 35p
BPY0Y9 Dual Master-slave JK Common Clock 40p 38p 35p

Devices may be mixed to qualify for quantity price. Larger guantity prices on

application. (DTL 930 Keries only).

BRAND NEW LINEAR I.C’s—FULL SPEC.

Type No. Case Leads
BP 201C - BL20IC TO-b 8
BP 701C—8L70IC  TO-5 8
BP 702C—8L702C TO-5 8
BP 702—72702 DIL. b
BP 709 —72709 D.I.L. 14
BP 709P—uAT709C  TO-5 8
BP 711—uA711 TO-5 10
BP 741 —72741 D.I.L. 14
A T03C—uAa703C  TO-5 L]
TAA 263- TO-7 4
TAA 293 TO-74 10

All prices quoted in new pence
Please send all orders direct to warehouse and despatch department

-PAN

rice
1-24 25-99 100 up

Description
G.P. Amp 63p 53p 4bp
OP Amp 63p B80p 48p
OP Amp Direct OP 63p 50y 45p
G.P. OP Amp (Wlide

Band) 53p 4b8p 40p
High OP Amp 53p 45p 40p
High Gain OP Amp 53p 48p 40p
Dual comparator 58p S0p 45p
High Gain OP Amp

{Pratected) 75p 60p 80p
R.F.-LF. Amp 43p 38p 27p
A.F. Amp 70p 60p Bbp
.P. Amp 80p 78p 70p

Giro No. 388-7006

P.O. BOX6, WARE - HERTS

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

Guaranteed Satisfaction or Money Back




d WAYS

of obtaining components

HOME RADIO (Components) Ltd.
Dept. PE, 234-240 London Road,
Mitcham CR4 3HD. 01-648 8422

quickly & easily

CALL AT No.240
London Rd.,Mitcham

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

---_--_-—-ﬁ

JOIN OUR GREDIT
ACCOUNT SERVICE

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

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

796

and
ORDER BY MAIL

OR TELEPHONE

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

orders promptly.

WHICHEVER WAY YOU
CHOOSE you need the
Home Radio Catalogue

RAD|O

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

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

F---_-----—_----

I Please write your Name and Address in block capitals 1.
] Name_ . .. ... : l
]
g Address ... ... . ... -1
! |
]
|

1 HOME RADIO (Components) LTD.
Dept. PE, 234-140 London Road, Mitcham CR4 3HD
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NON-PERMISSIVE

VEN in this permissive age editors have certain
censorial duties to perform in the interests of
their readers. One of these is to apply the blue pencil
and expunge from the printed page any words having
dubious meanings or likely to encourage the adoption
of undesirable practices.

In respect of the latter hazard, this magazine has a
particularly onerous responsibility; in matters appertain-
ing to circuit design and construction, we mean. It
follows that we should have our little list of dis-
favoured words and expressions; although some of them
may be frequently used in the vernacular without so
much as an eyebrow being raised.

Yet, as we have implied, there are lines to be drawn,
and altogether in our readers’ own interest. Not to keep
anyone in suspense any longer, let us reveal one of
these disfavoured terms. It is “junk box™. As alert
readers will have already surmised, it is our normal
policy to remove any reference to this peculiar, though
fascinating, source of supply from contributors’ manu-
scripts before they are presented to the public eye.

We recognise the partiality of many amateur
designers for a dip into this traditional repository for
temporarily abandoned components. But the advantages
the junk box offers are strictly personal and local.
The contents of some boxes would defy identification,
let alone duplication, anywhere. That’s for sure.

Obviously we cannot allow component oddities pro-
cured in this way to remain in the specification of any
project offered to constructors at large. A suitable
substitute, currently available, has to be found, and
the design modified where necessary. (All would-be
contributors kindly note.)

Checking with our little list again, there is the some-
what allied expression ‘cannibalisation”. This goes
hand in glove with those deliberate wrecking operations
know variously as “breaking up” (or *“down”) and
“stripping down”. The fruits of these labours often go
to swell the contents of the junk box and to make the
collection even more varied and mysterious.

Not that we are opposed to the junk box as such.
Every constructor will accumulate one in the fullness
of time. Actually there’s nothing you can do about it;
it just grows, and grows. And what strange practices
are perpetrated in private workshops is not our
business. But the supply of designs for other
constructors to execute is.

So have no fear about our “censorship”. We wield
our blue pencil solely in the cause of good, sound
design, and this is in the best interests of all who
construct. F.E.B.
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CONSTRUCTIONAL PROJECTS

ENGINE TEMPERATURE

CONTROLLER 798
WAR GAMES COMPUTER 810
RAIN AND WATER LEVEL

ALARM 820

SERVO CHART RECORDER 822
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Our November issue will be published on
Friday, October 15

© IPC Magazines Limited 1971, Copyright in all drawings, photographs and articles published in PRACTICAL ELECTRONICS is fully
protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable precautions are taken by
PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable. We cannot, however, guarantee it, and
we cannot accept legal responsibility for it. Prices quoted are those current as we go to press. Subscription Rates including postage

for one year, to any part of the world, £2:65 (£2 |3s. 0d).
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By M-A-HARpyq

Thermostatically controlled fan for your car

overcooled, the manufacturers having to take
into account all types of driving conditions that
might be encountered. For the majority of the time,
engines tend to run. on the cool side, and the belt-
driven fan on the water pump boss can be removed
but, of course, it is inconvenient to do so en route.

With the mechanical fan removed permanently
some auxiliary form of controlled cooling is neces-
sary for those occusions when the forward motion of
the vehicle does not force enough air through the
radiator, for example, in traffic jams or when climb-
ing a steep hill.

There are on the market various devices to increase
the air flow; some fans “‘feather” according to tem-
perature and/or engine speed. The one disadvantage
these have is that they tend to be somewhat on the
expensive side and are still wasteful of engine power.
The controlled electric fan to be described, on the
other hand, is inexpensive, only operates according
to engine temperature, and takes no power from the
engine.

MOST internal combustion engines in cars are

AUXILIARY FANS

The two fans in use on the author’s vehicle were
mounted on a metal plate in front of the radiator
and behind the radiator grill, so that they draw air
through the grill and push it through the radiator.
Initially, they were wired up to a pair of relay
contacts controlled by a switch on the dashboard
in the final version this became the manual override
to an electronic switch. See Fig. 1. The fans must
obviously be mounted the right way round to force
air through the radiator, or to suck it out through
the radiator in the case of transverse engine cars.

The circuit is basically very similar in either
polarity version. Fig. 2 shows the negative earth
version. For positive earth operation, all that is
needed is to change the transistors from pnp types
to equivalent npn and reverse C2.

798

LONG-TAILED PAIR

The control circuit is a “long-tailed pair™, the base
of TR3 being fixed while the emitter determines
how the temperature sensor (thermistor THI) is

RLAY
To RLB Y By L)
on Fig 2 !
LP4
12v
indicator 22w
lamp
12V from Z % 12V from
ignition switch battery

Fig. I. The two auxiliary fans controlled by a 12V relay
(RLA), switched on by RLB or Sl. LPIl provides visual
indication of motor operation and should be fitted to the
dash panel

Earth
RS
210
RLB a
i c2
O_LJ T et 10uF
To S RiL)
[—]
VRY
Skn RLBA
SET
TEMP
R3 R4 ¥
4.7 2704 5V,
k0 410060v)
+12v
¥ - See text
(REV)-Revcrsc for positive earth
Fig. 2. Negative earth version of the electronic control
circuit. For positive earth cars, change the transistors and

reverse the connections of C2
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% BETTER HEATER EFFICIENCY

COMPONENTS. ..

Resistors
RI  1kQ (5600 for |0V system) R5 270Q
R2 220Q R6 1-2kQ
R3 47kQ R7 12k
R4 270Q2 (470Q for 10V system)
All 2W 4-10°] carbon

Potentiometer
VRI 5k carbon linear

Capacitors
Cl  0-1uF 600V
C2 I0uF elect. 25V

Transistors
POSITIVE NEGATIVE
EARTH EARTH
TRl  OC350r OC22 2N3055 or BDI124
TR2 ACI27 or NKT713  ACI28 or OCS8I
TR3 ACI27 or NKT713  ACI28 or OC8I

Zener Diode
D1 Approximately 6:3V 250mW selected from
tests (see text)
Relays
RLA 12V with single pole normally open heavy
duty contacts (see text)
RLB 6V approximately 350 ohms with single pole
normally open contacts (see text)

Miscellaneous
LPl 12V 2-2W indicator lamp and holder
S| Single pole on/off toggle switch
Veroboard 0-15 inch matrix 3in x l§in
Fan (see text)
Diecast box 4}in x 24in X lin
Sheet steel for fan mounting %in painted or p.v.c.

coated

Metal brackets (see text)
Clips to hold fan motors
Grommets, wire and bolts
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* QUICKER WARM UP

+12v

RY ¥
kAasy)
560040V)
C1 r 01¥
O-tpF K(ﬁiv)
EARTH |

% ~See text
(REV)-Rcvzrsc for positive earth

Fig. 3. Circuit of the stabilised 5V supply for cars with 12V
negative earth. For positive earth, change TRI and
reverse DI

going to operate relay RLB via TR2. The thermistor
is the variable element, whose resistance changes
inversely with temperature. It is usually fitted into
the engine block and wired up to the temperature
gauge on the dashboard.

The relay RLB in the collector circuit is a small
one, capable of switching a heavy duty relay to turn
on the cooling fans. The relay contacts RLBI are
wired across the manual override switch S1 in Fig. 1.

In the prototype there were two changeover con-
tacts, and two make contacts. To reduce the mechani-
cal load of all these contacts on the relay armature,
the two changeover contacts were removed. This
way the relay would operate at around 4V.

STABILISED LINE

It was originally intended that the stabilised 5V
line was derived from the car’s instrument circuit.
But on investigation the stabilised 5V was found to
be a pulsed 12V, the average value of which was 5V.
Hence a stabiliser (Fig. 3) was constructed to replace
the original unit. For positive earth the stabiliser
transistor is changed and the polarity of D1 reversed.
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TO UNIT
TH{
AN o]
ey {7 RAAS| 1
12v 5V TEMPERATURE
- (or 10V) [
: 4
— /) 1 vV I 7771;77
FUEL
AN v
% RAAS!

-

OIL PRESSURE

Fig. 4. Connection of the electronic stabiliser (Fig. 3) into
the car instrument system (5Y or 10V positive or negative
earth). Also shown is the connection for the controller
unit.

This system can be used for 5V (Ford) or 10V
(BLMC and others) instrument systems, by alteration
of R4 (Fig. 2) and R1 (Fig. 3). The power transistor
TR1 has been chosen to be able to supply the current
for up to three gauges as shown in Fig. 4.

If an electric temperature gauge is not fitted, or
the instruments are not stabilised but fed directly
from the 12V line then it is possible to construct
the unit using a temperature gauge thermistor
screwed into the block or a VA 1026 thermistor
mounted. by epoxy resin, to the outside of the
radiator just above the core and near the top hose.
This thermistor then becomes TH1 in the circuit and
the stabiliser output is connected directly to the junc-
tion of THI and VRI. The VA 1026 thermistor must
not be placed in water for calibration purposes unless
it has been covered in epoxy resin.

The power transistor (TR1 in Fig. 3) is required,
in the worst case of full fuel tank, boiling engine,
and high oil pressure, to carry approximately 0:75 A.
So the maximum dissipation could be 0-75(14—5)
watts, which is approximately 7 watts.

SUPPRESSION

Due to the tasks expected of a car electrical
system, the occurrence of high voltage “spikes™ from
the ignition and charging circuit are bound to effect
the supply to the controller and the Zener diode and
transistors must ‘be protected from such “spikes™.
The 10#F capacitor C2 across the supply line sup-
presses voltage spikes so preventing damage to the
semiconductors. Which way round it is connected
depends on the earth polarity as mentioned earlier.
A 0'1uF capacitor CI is likewise connected across
the Zener diode.

THERMISTOR

If the resistance of the thermistor is not known
at extreme temperatures it can be found by adopting
the following course. Release the pressure of the
coolant by slowly unscrewing the radiator cap and
then replace the cap. Remove the sensor unit from
the engine block, and plug the hole with a cork,
or rag. Place the sensor in a pan of warm water and
heat it up gently to boiling point. Leave the water
boiling for a few minutes to allow the sensor to
reach the same temperature.

Now measure the resistance of the sensor (in the
prototype this was 22 ohms) and the temperature of
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the water, which will be around 212 degrees F (or
100 degrees C). The sensor is now replaced in the
block and allowed to cool. It is quite a good idea
to leave it out until the following day. The reasoning
behind this is that when cold, the sensor has a
resistance of approximately 450 ohms, and to give
the temperature gauge the impression of a hot
engine, all that is needed is to bridge the sensor
with a 22 ohm resistor.

If this is done, and the temperature gauge observed,
the Zener diode voltage can be chosen to give the
required voltage from the stabiliser and the appro-
priate water temperature reference on the meter
scale. In the prototype, a 6:3V Zener was used, but
different cars may require different types. Some
experimentation might be necessary.

prp—
‘oo

o 0
Y 15 W
HOLES FOR
MOTOR FIXING
8” o) BOLTS

Fig. 5. The fans are mounted on a protected steel plate

BENT TO SUIT |
VEHICLE & TO ENSURE

FANS DO NOT TOUCH
RADIATOR OR FRONT GRILLE

Fig. 6. Side view of the fan plate showing brackets

4BA SCREW, NUT
& LOCK WASHER
e

[

MOUNTING U
cLp

2BANUT

Fig. 7. Detail of mounting the motor with vibration
absorbers
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RELAYS

For TR, any appropriate polarity transistor would
do, provided that (a) it can carry at least 600mA
collector current (that is for cars with two gauges).
For vehicles with an electric oil pressure gauge as
well as fuel and temperature gauges, 1A collector
current should be allowed. (b) it can dissipate 10
watts or more (assuming the worst case).

The main relay RLA that switches the fans on
is driven from the 12V supply. It can be a common
car 12 V relay as used elsewhere in car wiring, or
any other 12V relay provided that the contacts are
heavy duty types and are rated at 5A continuous
at 12V. Do not wire this relay directly into the tran-
sistor circuit in place of RLB or transistor damage
may result.

FANS

The fans suitable for this particular application
can be obtained from surplus equipment suppliers.
They would be 12V ['5A motors with 3inch or Sinch
radius fan blades to fit on the shaft. Alternatively, an
old car heater motor can be obtained from a
breaker’s yard. The centrifugal type is the most
powerful.

A Sinch blade was tried on one fan, but it did not
give as much air flow as the 3inch due to the motor
running a lot slower, trying to push a greater volume
of air. Also, the current rose to something in the
order of 2-5A., Consequently, two 3inch fans were
used in order to get a reasonable airflow through the
radiator. These motors were circular with multi-
bladed fans, the motor body diameter was 2tinches
and the overall depth was 3inches excluding the fan
blades.

They were mounted on a piece of -%inch steel
sheet approximately 8inches by 4inches (Fig. 5). Two
holes were cut to take the motors and the sheet
painted and attached to the car with brackets. (Sheet
steel already coated with p.v.c. is excellent for this
job and does not need painting.) These brackets will
differ in length, and how they are bent, depending
on the vehicle to which they are fitted (Fig. 6).

The fans were attached to the plate with circular
metal straps or clips fitted to the steel sheet. Rubber
mountings are recommended to absorb vibrations.
See Fig. 7 for details. It will be noted that the fans
can slide in their mounting. This helps a great deal
in positioning them clear of the radiator. Further
details on fitting electric fans can be found in the
July and August 1971 issues of Practical Motorist.

COMPONENT BOX

The electronic circuit is built into a diecast box
of approximate dimensions 4tin X 2tin X lin. This
box can be bolted to the underside of the dashboard
housing or in a glove compartment.

Although the box is robust it is not'a good idea to
mount it where damp and heat can get at it (such
as under the bonnet) uniess suitable protection is
given to it. In these circumstances the box should be
well painted and the joint of the lid waterproofed.
A matt black finish is ideal, since this will aid any
heat dissipation from TRI1. Silicon grease smeared
on both sides of the mica washer of TR1 will also
protect from damp as well as assisting with insulation
and heat transference. Similar treatment can be given
to the cable entry hole when finished.
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Fig. 8a. Layout of components on Veroboard

Fig. 8b. Underside view of board showing the cut out for
the relay and cuts in the copper strips

The circuit board is shown in Fig. 8. Most of the
components are mounted on this board, the excep-
tions being the thermistor THI, transistor TR1, VRI
and RLA. The copper strips on the underside need
to be cut as shown in Fig. 8b.

The components board was mounted on spacers
and fitted to the box with screws, leaving sufficient
space to mount the power transistor TRI on the lid
beside the potentiometer VR1. A mica washer must
be fitted between the lid and TR1 to ensure insula-
tion, as the case of TRI will be connected to the
collector. A smear of silicon grease is recommended
on both sides of the washer. Nylon fixing screws or
insulation bushes must ulso be used. A soldering tag
should be fitted under the head of one of these
screws to facilitate connection to the collector.

WIRING AND SETTING UP

When finished, the board, potentiometer and tran-
sistor TR are all mounted in the box and connected
up. The wiring to RLA, the manual override switch
S1 and indicator lamp LP1 is carried out as in Fig. 1.
The feed labelled on the diagram as “12V from
battery™ can conveniently be taken from the starter
solenoid, one uammeter terminal, or the fusebox,
whichever seems to be the most convenient point.

Potentiometer VR1 can now be adjusted so that
the fans just come on and finally, the resistor across
THI removed and the thermistor replaced in the
engine. A few trial runs in the car will soon show
any alterations necessary in the setting of VR 1. Keep
a watchful eye on the temperature gauge and indi-
cator lamp during these trial runs and try leaving
the car ticking over for 10 minutes when it is hot. 3
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A survey of the development of electronic synthesisers
which provide new dimensions in tonal colouration

MUSI(' is basically dependent on three factors
only: pitch or frequency; loudness or inten-
sitv; and duration or time. However, other attributes
are required to complete a satisfying musical sound.
Firstly we must distinguish between music and noise.

Noise is a transient system having a high degree
of randomness and usually consists of groups of
frequencies unrelated as to pitch and power. As
these transients increase in periodicity and become
more symmetrical. the elements of a tone are formed.
If the shape of the waveform ussumes a regular
character and lies within prescribed loudness and
frequency limits, we have a sound which we call
musicul. :

THE TONE DEFINED

But to estublish pitch alone creates no interest;
the sound must have character. It obtains this from
two important attributes, the harmonic content and
the shape of the wuave envelope. Other desirable
components appear in complex sounds, so to form
a complete musical tone we require:

1. A pitch or frequency,

. A rate at which the sound starts,

. A length of time for which it persists,

. A rate at which it decays,

. A loudness level, not necessarily fixed,

Harmonics or partials,

. Probably noise due to
producing the sound,

8. Possibly vibrato or other modulation.

Nl

S b

the mechanics of

If any of these components is removed, the sound
will be unreal, although it may be agreeable. For
example, a flute or diapason-like sound on an elec-
tronic organ will probably have no “wind” noise but
it can be very pleasant. However, take the corres-
ronding organ pipe and blow it, and the synthesis
is at once apparent. All of these things we, as
listeners, take for granted, because we have always
been brought up with them. But consider the
composer for 1 moment.
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He is in @ unique position, for he requires the
mental ability to create melody, harmony and
rhythm (to somewhat simplify matters); yet he must
thoroughly understand the capabilities of the instru-
ments on which this music will be performed. So the
music is in the end dependent on two factors; the
composition, and the meuans to interpret that
composition.

INSTRUMENT LIMITATIONS

Now instruments of the orchestra have not
changed for many years. If we look at these, two
things arc at once apparent; some have fixéd wind
valves, like the oboe, clarinet, saxophone, etc; some
have fixed keys. like the organ, piano, celeste, etc.
But some have infinite gradations of frequency, like
the string family (violin, violy, ‘cello, base viol) and
the slide trombone. These differences in construction
meun that the composer of Western music is tied
to the semitone scale, because this is the smallest
frequency interval between successive notes which is
possible with keyed instruments.

Further, consider the pitch and power range. Few
orchestral instruments cover more than three
octaves. Extensions up or down require additionul
instruments, for instance, the bassoon has to be
extended downwards by the contra bassoon: the flute
upwards by the piccolo. The whole range of notes
required cannot be incorporated in one instrument.
It is just the same with the violin, viola, etc.

As to power, well this is extremely limited for all
instruments; even the trombone will only deliver
just over half a watt of acoustic power. So, for
more power we need more instruments. All these
foregoing factors are limitations on the composer.

It is true that we have rubbed along for several
hundred years with the existing conditions, but this
is not to say that composers were satisfied. Far
from it, nearly 70 years ago Busoni attempted to
introduce another musical form, followed by Webern
and others.

In those days when communications were limited
and there was no general dissemination of concerts,
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Circuit of Trautonium with frequency divider; (b) the manual drum resistor is in a flexible
form, so proportioned that the frequency of oscillation is proportional to the strip in use.

Playing the

“ keyboard '’ consists of pressing the tubular cover enclosing the resistance contact strip at the point

required to produce the correct pitch note

convention outliwed such revolutionary ideas. And
of course at that time, all sound patterns had to be
produced acoustically, there being no transducsrs,
amplifiers or loudspeakers. Such limitations defeat
the boldest spirits.

CHANGES AND THE FIRST
SYNTHESISER

Most musical performances in those days were
sponsored by a patron, who usually financed the
composar. As times changed, especially with the
introduction of gramophone records and broadcast:
ing, the role of the patron diminished and the finan-
cial arrangements altered. Clearly this produced an
atmosphere which discouraged serious composition,
for the decline in status of the composer increased
as the public tastes changed owing to the ease of
communication. But, as always, there comes a time
when old threads are picked up again in a new guise,
this time by organisations instead of individuals.

The use of the valve had become commonplace
after the 1914 war, but stability was unheard of and
it was not until gas tubes became highly developed
in Germany that successful synthetic musical instru-
ments were produced; for it became clear that
electrical methods would have to be used to over-
come the Ilimitations of all existing physical
instruments.

THE TRAUTONIUM

Professor Friederich Trautwein designed the first,
and still one of the most useful, synthesising devices,
the Trautonium, in 1928. With this two keyboard
instrument, instead of the conventional 12 notes to
the octave, it is possible to obtain 1,200! Strangely
enough, the Trautonium was for some years regarded
as a device for examining the tonal spectrum of
existing instruments, and for use as a solo instrument
with orchestra—as Oskar Sala uses it. Its powers as
a composing device were not really recognised until
the North West German broadcasting authority set
up a school of electronic music research into musical
tone, form and composition.
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By this time. tape recorders were readily available,
as were good quality microphones and reverberation
systemis. It was the tape recorder which set the seal
on the ability to construct music from the basic para-
meters mentioned, and without which electronic
music is not possible, unless it be very elementary
in form.

The circuit of the Trautonium is shown in Fig. la
as an early example of voltage control, so often
hailed as a new development. But in fact, voltage to
frequency converters, variable gain circuits, vibrato
and envelope shaping circuits all depending on volt-
age control are very old. Note the ingenious way of
getting small increments of grid bias control by
means of a variable resistance drum, Fig. 1b.

Dummy rubber keys were in fact mounted over the
top “keyboard™ to give an approximate indication
of note positions,

This important instrument was extensively used all
over Germany until the coming of the semi-
conductor. Of course, Helmholtz, Hermann Smith,
Duyton Miller and especially Maurice Martenot had
devised synthesisers, some purely mechanical, before
this.

MACHINE COMPOSITION ADVANTAGES

But now we must revert to more recent problems,
and there are several; but most have the composer,
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rather than the performer, in mind, although all com-
posing machines can play back the composition.

In the past, a composer could put pen to paper
and draft a piece of music for, say, ten players. But
how could he make sure he was getting the best
intended effect without employing ten musicians to
play his score? This is both costly and inconvenient,
and calls for a suitable acoustic environment. How
much better if he could convey the musical informa-
tion to a device which could play it for him. He could
then listen to it in private and make any corrections
thought desirable.

This was the idea behind the RCA and Oramic
sound systems. Both of these enable a musician to
prepare the “score” with his own hands and play it
at once—no matter how long it is. The information
imparted to the system can be called back and re-
played again and again, and alterations made. This
can only be done for very short periods of time with
synthesisers of the Moog or EMS types unless they
incorporate a computer and even then, the playing
time per realisation is quite short—perhaps 30seconds.

THE RCA SYNTHESISER

Let us then have a quick look at the RCA machine.
This is a complete studio, and not intended to be
portable, a typical installation being in a college of
music or a university. No matter what the system,
it must be capable of providing the eight basic para-
meters mentioned earlier, as a minimum. Of course,
there may be extensions and there is great flexibility
for each of these.

The apparatus is contained in ten standard racks,
each 6ft high, see Fig. 2. It comprises a range of
tuning fork oscillators, frequency multipliers and
dividers, means for producing any overtone or har-
monic structure, duration or decay characteristic,
vibrato and “glide” circuits, loudness or level con-
trols, relay trees for operating the foregoing from
the information source, and other devices to produce
deviations from the above for special effects.

All the above circuitry is duplicated so that two
simultaneous channels are available. The whole of
this is controlled from the keyboard perforator.

PERFORATED ROLLS

Most readers remember the perforated paper roll
used in player pianos. The information required to
operate the correct notes took the form of perfora-
tions in the paper. As -this was unwound from its
reel by a motor, the roll passed over a perforated
metal bar—there being as many apertures as there
were notes on the piano.

A vacuum was created in a bellows system, and
when a perforation in the roll coincided with an
aperture in the tracker bar, as the perforated rod
was called, air would be sucked in to the appropriate
hole and this energised a small pneumatic device
which actuated the correct hammer.
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Fig. 3. Part of RCA punched roll

Fig. 2, RCA Synthesiser at
Columbia University
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Fig. 4. Digital and analogue
information on film for the
Oramic Sound System

To produce a sustained note, a slot was cut in the
roll, thus the hammer did not return until the end
of the slot arrived, and the damper was so kept off
the strings.

The same idea is used by RCA to convey the
information, but as the paper roll is wider, slots
make it liable to stretch and therefore a series of
closely spaced holes is used for a sustained note. The
little microswitches which *“feel” a hole are so
arranged that they will not close again if two holes
immediately follow one another; in this way, sus-
tained notes are possible.

An alternative method is to paint dots or bars for
the duration of the required parameter, and then
scan them photoelectrically. By this means excessive
perforations in the paper are avoided. An example
of the prepared roll is given in Fig. 3.

DISC AND TAPE LINKS

The two perforators are mechanically linked to
either disc or tape recorders, so that after the com-
pletion of a composition, the substance can be
recorded and either played back or stored.

Although only two channels are provided, re-
recording is resorted to, and with modern materials
quite elaborate compositions can be realised and
performed. But one of the prime objects is to help
the composer; he can come along with a theme,
punch out the parts with quite arbitrary tone colours,
listen to his harmonies at once, and correct anything
which he does not like. Armed with thé finalsinfor-
mation, he can write out the score in completed
form—and all without employing a single live
musician!

It is often thought that gliding tones, percussion
sounds, “wah-wah” etc. are recent ideas. This is
not at all true; all of these effects have been known
and used for over 40 years; it is just that until the
coming of the semiconductor, the apparatus to pro-
duce the effects was too bulky to be convenient.

Today, it is hard to realise that the free cone
moving coil loudspeaker is nearly 50 years old and
the rigid diaphragm moving coil speaker is nearly
80 years old.
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Now it is cleur that the RCA system closely
approaches a stepless method, for by having many
perforations and restricting the frequency or other
coverage per paper section, one can produce intervals
smaller than a semitone and these can be bridged
by the portamento (or gliding) system. Nevertheless,
the fuct that the holes are discrete and represent time
intervals does limit the synthesiser in some ways.
When all the parameters are on the one roll, it is
not possible to separate them or, for example, to
change their relative positions or phase relationships.

THE ORAMIC SOUND SYSTEM

To have complete control over all the factors
involved, a system such as the Oramics graphic
device offers unlimited flexibility. The essential part,
which provides the information, is shown in Fig. 4.

Busically, the idea of drawing a waveshape or
control element is far from new:; it has been exten-
sively tried in Canada, Germany, France and this
country for electronic organ generators, for example,
as well as for motion picture film. But all these
investigators tried to produce the fully-finished and
complete complex waveform at one time, just as if
it were a photographic sound film track. For com-
posing or musical synthesis, this would be useless;
no variation is possible once the track is drawn.

The Oramic system builds up a sound picture from
its basic elements, related to each other only in time.
Observe that there are u number of independent
tracks, each consisting of a length of transparent
35mm motion picture film. These are contained on
spools and are drawn up by sprockets keyed to a
common shaft. Thus, however many sprockets there
are, all must rotate in synchronism. Now the film
passes over a large metal plate, which is the writing
table and is again picked up by similar sprockets
on another shaft; this is coupled by a chain to the
first shaft, so they must turn together and cannot
slip.

INFORMATION TRACKS

Information is imparted to the film tracks in the
manner shown in Fig. 5. For example, the top four
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tracks could be frequency tracks, the fifth could be
noise; then the sixth could be a gating track, to
initiate the signal, the seventh could be envelope
control (rise time, duration, decay) and the cighth
track could be vibrato, Of course, there is no limit
to the number of tracks possible.

The information is painted or drawn in opaque
ink, or it could be strips of adhesive tape cut to
shape and stuck on (easier to alter). When the shafts
are rotated, the films pass from right to left over
photoscanners with suitable exciter lamps. These
scanners control the different sections of the synthe-
siser, in much the same way as do the microswitches
of RCA, but of course in a smoother and much more
accurate way. Additional harmonic control is
imparted by drawn masks scanned by a cathode ray
tube, and these are instantly changeable. Much more
complex harmonic patterns can thus be produced
than by any switching system.

The tracks are ferried back and forth until the
composer is satisfied that he has the effect he wants.
Then the next “bars™ can be worked on and so on.
because in this system there is virtually no limit to
the length of the composition.

An electric motor drives the sprocket assemblies at
a constant speed when the hand control is not being
used, and of course the composition is recorded on
tape. Even so, this need not be the end of the pro-
cess; if each signal track is recorded separately on
a multi-track machine, further after-treatment is
possible before combining the tracks in final form.

This machine, by the way, is an excellent teaching
device, since the effect of altering each parameter
can not only be seen, but heard. The real meaning
of a musical waveform is thus clearly brought home
to the student.

SOLID STATE VERSATILITY

We might again stress that however simple or how-
ever complex the apparatus, it must have the basic
facilities mentioned at the outset and it need have
no more: but it can have elaboration of each channel
and more channels. Toduay then we find that because
of the compactness and light weight of solid state
circuits, there are portable or semi-portable synthe-
sisers of formidable capabilities. The purpose of all
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Fig. 5. Printing information
on film tracks

these devices is the same, but some have facilities for
taking in existing sounds (e.g. a microphone) and
processing this in some special way,

The versatility of the transistor synthesiser is
largely due to the use of voltage control. As already
pointed out, this is far from new, but it is more
readily applicable to semiconductors. Broadly it
confers the advantage of noiseless gain control, the
ability to use very long signal leads, and abolition
of difficulties associated with impedance matching.

R. A. Moog appeuars to have been the first to
apply these techniques commercially and in order to
draw attention to the method, he made the well-
known “Switched on Buach™ record. This is indeed
a combination of the old and the new, and one feels
that Dr Moog was very wise not to rely on any
modern composition for processing. Systems like this
have no storage time. therefore only a small amount
of synthesis is possible without resetting. Conse-
quently such recordings take a long time to complete
—it may run into months.

THE SYNTHI-100

These devices contain the facilities required to
form any kind of musical or non-musical sound.
Later developments huve abolished the cumbersome
patch cord, which gets in the way and is easily
broken, so we show in Fig. 6 an example of the
most up-to-date studio in existence, that of the
Synthi-100 made by Electronic Music Studios of
London.

Readers will of course have seen the advertise-
ments for the VCS-3 in this journal, and the author
has one of these, with keyboard. But the Synthi-100
is something far in advance of anything else, not
only because of its facilities and long-term stability
(which has always been poor with solid state synthe-
sisers) but because for the first time it includes a
small special purpose digital computer, complete
with converters from uanalogue to digital and vice
versi,

The storage capacity of this device is 10,240 bits,
and the sturt of each event can be controlled to an
accuracy of 1 part in 1,024; thus, if the clock is set
to a rate of, say, 100 pulses per second, each event
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may be adjusted backwards or forwards in incre-

ments of one hundredth of a second. The total
segquence length would be 10 seconds.

The many signal and processing circuits can be
controlled from two 5 octave dynamically propor-
tional keybourds. These operate the studio in real
time, on six tracks. with the sequencer (the computer)
remembering what is played.

This performance can be played backwards or
forwards, at any speed, and edited to any degree
of precision, prior to recording on magnetic tape.
It is as if an infinite number of pianola rolls could
be made instantly, but for any parameter.

SIGNAL AND PROCESS CIRCUITS

Briefly, this ingenious device contains voltage
controlled slew limiters, a frequency to voltage
converter and a two-output random staircase generi-
tor with controllable time and amplitude variations.
Twelve drift-free oscillators, from 20kHz to 40
seconds per cycle; eight dynamic filters and three
transformerless ring modulators, which in fact can
be cascaded to give double or even triple modulation
—a fearsome thought!

Also there are eight voltage controlled output
channels. eight input amplifiers, two joystick con-
trollers, three envelope shapers and followers, a noise
generator and reverberation units. All of these, and
muny other functions, are controlled by two cordless

60 by 60 way patchboards, a total of 7,200 pin
locations.

Fig. 7.
a new realism to conventional stops.
the performer.
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Showing the short manual of the new Wurlitzer 4037 organ.

Fig. 6. EMS Synthi-100 studio

It is not surprising that the BBC bought this unit
in preference to all others, although it has VCS-3's
as well.

We cannot, of course, give any examples of sounds
created by such systems, because a sound cannot
be written down and even if this were possible, it
would mean different things to different people. But
we can say that it can produce musical effects of
surpassing beauty, and at the other extreme, noises
of an alarming nature. One could never exhaust the
versatility of the Synthi-100. )

And so to computers. Of course, any system
feeding in digital information—like the RCA roll—
is a kind of computer. But the description implies
a logic device. It further suggests ownership of a
computer, and this limits the field to those so
equipped and with the time to spare. Consequently
it is not surprising that most of the work along
these lines has been carried out by the Bell Telephone
Laboratories. Nevertheless, one of the most modern
computer studios in the world is in London.

SYNTHESIS BY COMPUTER

Frequency and any function which can be specified
numerically requires digital treatment; duration,
envelope control and other factors involving time
need analogue circuitry: but various compromises
are necessary because of the enormous amount of
detail required.

This controls the Orbit 111 Synthesiser which adds
The controls to the right prov:de a whole new repertoire of totally new sounds for
This means that the scope of the total instrument is almost limitless




Numbers stored in a computer represent the
desired sound waves to be generated. These numbers
are converted to pulses of constant width but of
amplitudes corresponding to numbers; for example,
twelve is twice as “loud™ as six. These pulses are
then smoothed to produce a sound. Frequencies from
OHz to nHz can be generated by 2n pulses per
second, so we require 10,000 per second to obtain
SkHz at the loudspeaker.

Blt this is far too tedious a process for any length
of time, so simplifications have been made by group-
ing frequency bands and other parameters into
blocks or “instruments™ as they are called, so that
the number of operations to release or call up a
complex event is reduced. Modifying parameters are
introduced by the composer, and the computer reads
a line from the instrument signals and inserts the
chosen modifiers at the correct time, thus activating
the instrument with generated numbers equivalent
to the duration of the note.

This process can also be made self-repetitive in a
random manner, so that the same effect is never
repeated twice; it is then rather like throwing a
number of dice into a bowl and then shaking them
out, in the hope that a certain total number will
appear'!

THE HUMAN ELEMENT

All in all, and from such recorded computer music
as is available, it is irrefutable that if one wants
music agreeable to our ears at this time, it is impos-
sible to dispense with the human composer, although
it is true that some sort of form can emerge from
a process based on an order of probability.

Work has been done on the songs of Stephen
Foster, so well known to all. All Foster's works
have some resemblance to each other, so that it is
possible to analyse them and establish an order of
recurrence for all the notes used. If sujtable deduc-
tions are made from these figures, and the result
fed into a computer, sounds will emerge which, in
their fundamental structure, bear a resemblance to
Foster’s compositions but do not sound like any of
them. However, here we have a simple case, involv-
ing not more thun 12 notes in all, because these are
folk tunes.

PERFORMANCE DEFICIENCIES

A disadvantage of the conventional computer is
that the composer is unlikely to be able to re-cast
his thinking into suitable “language” acceptable to
the computer: hence he may have to work through
a programmer, and this may very well upset his
musical judgement and certainly any spontaneity.

There are some simplifications of the computer
system, notably the serial structure method, but
there is no doubt that when the machine takes
charge, the warmth of character and the nuances of
expression disappear completely, however ‘clever”
the résult may appear to be.

Therefore we can assume that no machine is
likely to supplant the human brain, any more than
an electronic synthesiser is likely to take the place
of a member of the orchestra. But certainly it can
augment and extend his facilities and of course, can
produce special effects as we all know. This would
seem to be u likely exploitation of musical electronics
in the future,

LINKING ORGAN AND SYNTHESISER

Readers have no doubt grasped that time is
required to set up effects on any synthesiser, but if
this range is limited, or complex mixing is not
required, some of the facilities can be made available
very quickly. We therefore see, in the new Wurlitzer
4037 organ, a simple Orbit 111 synthesiser built into
the console und playable from a short compass third
manual.

A vast number of extra effects came from this
circuit, which has double touch keys so that yet
further circuits can be brought into action. Because
of the variable pitch characteristics of the Orbit 111
section, it must be on a keyboard separate from the
main organ. Fig. 7 shows the lay-out.

TRENDS FOR THE FUTURE

Finally, one must appreciate that the performer-
audience relationship might change so far as the
concert hall is concerned. Since the advent of multi-
track recording for cinema films, loudspeakers have
been used ubove and behind an audience as well as
behind the screen. The listener can be immersed in
the sound ficld, and this produces strong psycho-
logical reactions in many people and is a powerful
factor in estimating the effect of sound.

Because of the increasing use of magnetic tapes
and the excellence of reproduction now obtainable,
recorded sound can be as realistic as the original
except for the dynamic or loudness range. It is there-
fore altogether possible that some synthetic music.
alone or combined with recorded conventional music,
may be played before audiences in halls designed
acoustically so as to favour the loudspeaker and no
other kind of sound source.

This could already be so in the cinema, were it
not required to be so heavily damped because of the
speaking voice, We await the developments of the
next few years with great interest. *




 WAR GAMES GOMPUTER

HE basic concept of the War Gumes Computer
has been described together with the construc-
tional information required to build up to the Third
Stage (Fig. 3). The remaining stages convert the
computer for fair assessment of any “damage”
sustained during battle, Additionally this next stage
will provide various types of target.

STAGE FOUR — PANEL ‘B’

Panel B (Figs. 12 and 13) and switch SI1 begin to
open up the real potential of the computer, for this
panel adds up the energy of the incoming pulses
and gives us an indication when u preset amount
his been received, or when a ship is sunk (Fig. 12).

Incoming puises of various amplitudes are ampli-
fied by TR10. This is not to say that the previous
stuge has been a wasted effort, for all pulses are
amplified— the strong and the weak. Capacitor C2
blocks d.c. and leaves only pulses swinging about
zero volts. which any high impedance voltmeter or
oscilloscope will show. In order to churge the storage
capacitor C12, however, only negative-going pulses
are required and this is achieved by the diode clamp
D9 and R77. The exuct value of R77 will depend
on the churacteristics of the particular diode used.
Adjust this until the positive swing of the pulses is
exactly zero volts.

SCHMITT TRIGGER

The Schmitt trigger formed by TRIl and TRI12
will fire briefly when the voltage at the base of TR
reaches 2 volts. which it does when C12 is charged
through R78. Switch 59a is a cancel switch to dis-
charge CI12 completely: C13 is an anti-surge capaci-
tor to prevent the Schmitt from firing when the
switch is snapped open.

The brief outgoing pulse passes through diode D10
and a flying lead (k) to (j) on DI routes it to switch
S11. Resistor R85 provides a convenient method of
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adjusting the energy available to the much larger
storage capacitors C14 to €23, while diodes D10 and
D11 prevent leukage of chuarge already on the
selected capacitor. If constructors have no intention
of going beyond this stage of construction, one of
the Schmitt triggers (Trigger 1) can be omitted, the
output from R78 going direct to DIl via points
(h) and (j) on Fig. 12

The storage capacitors (14 to €23 cun be of any
desired cuapucitance; those shown in the components
list are for guidance only.

No uaccurate work has been done on the exponen-
tial curve comparing with size of ship, but the above
component values have worked very well in dozens
of games. (N.C. is no connection.)

EXTERNAL STORAGE CAPACITORS

Switch S11 is a single-pole twelve-way wafer switch
fitted with a skirted knob, which has the figures 0-10
on the skirt plus a blunk space. In the O position no
capacitor (n.c.) at all is fixed, which is a useful
facility when checking the correct functioning of
the circuit. while in the blgnk position u single wire
leads to a socket which ulso has o chassis contact.
In this way external storage capacitors Clda to C23a
may be switched in. Such externul additions might
be temporary. or fuvourite ‘ualues permanently
soldered to the tags of a switch und housed in a little
box. Notice that the positive side of all capacitors
must be returned to computer chassis.

From point (I) two wires ure taken off—one to
S10a and one back to panel B at TR13 base. (Fire
bistable line is mentioned later). When the charge
across the capacitor selected by SI11 reaches two
volts, Schmitt trigger 2 fires. The resulting brief pulse
passes through €25 to Bistuble 2 which switches to
its second stable condition with TR1S5 hard on und
TR16 fully off. The voltage TRI6 collector rises,
switching on TR17 and TRI18, which ure arranged
in a super-alpha pair.

Practical Electronics  October 1971



Since R100 carries considerable current it generates
some heat. For this reuson it is better to keep it away
from where the increase in temperature may affect
the working characteristics of transistors or even
destroy them. It is used for final adjustment of lamp
voltage for LP2. after some 20 V has been dropped
across R16 in the power supply.

The lamp jtself is mounted behind a plastic lens
and marked “Muagazine”, the return wire being
connected to chassis (Fig. 10b).

Switch S10 is a double pole on/off which dis-
charges the cupucitors on switch SI1 (S10a4) and also
carths the base of TRI5, thereby switching it off
(S10b) and extinguishing the Jamp. Resistor R101
is a low value discharge load for the capucitors on

S11: the value should be found to be sufficiently
low not to interfere with the circuit operation
{about 22 ohms). Although not shown in the wiring
diugram (Fig. 10b) R101 can be inserted between
S10a and Trigger 2 input (1)

USE OF STAGE FOUR

The knob-skirt numbers correspond to numbers
assigned to ships and as long as players remember
to turn to the correct target number each time, they
may happily bang away at each other confident in
the knowledge that the lamp will glow when uny
ship has been at the receiving end of sufficient com-
puted damage. Fuller details will be given later.

AMPLIHER CLAMP TRIGGER f{ TRIGGER 2 BISTABLE 2 DRIVER 2
A~ A A A AL AL
- RS6 N i To aib
 ——
10kl ToRLC2
Fig.7 .
R76 R79 R83 RB6 R90 R100
100 47 47 47 4 1800
INPUT from kn c13 kn ka kQ kQL (see Nxt)
S8 Figit L C26
l c— 0
W 0-25pF S10b uF
; R92 R98
cl0 22 2.2
0-47 % ko ka 7%,
uF I
R R93 R99,
22> TRIO TRIS | 10 22> TRI7 TRI8
i kD ka
< [ o
R94 R9S
150 10
n kQd
7
) (0)
To Buffers 1&2 (k} Yo LP2
stage 5 (Fig 14) Magazine
o From Butfer 2 Output Lamp
o R stoge 5(Fig 44)
see
R85 ¥ ot
220 R84
k 220
kit
oz It
S100
(e External additions to' Target Number’ switchi
e xternal odditions to' Yarget Number’ switching To next

Z To Fire’
’ -#»w_!nblc 3 A
TARGET NG Ext Fig47
NUMBER kY
Z

ﬁ,x/—

—— 1 1

4pF i ca
By 20 |50pF
10yF 25uF
18 | icw

12uF 18yF

Xt

SK1

= S L=, T - =

— =
ar | °

~

TTT‘ L

Fig. 12. Circuit diagram of Panel B (stage four). | %ing pulses are passed to the selected storage capacitor
(C14-C23); trigger 2 fires when this capacitor is fully charged, bistable 2 operates, and driver 2 switches on LP2
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ggABGléFgERS ;0 Bl7$TABLE3 TORIC2
TOSI0aC24, FIG7  TOR
™ IGH ) H 67, [ToRih
1COMM0N
‘ } @ L POSITIVE
: : “‘ cH LINE
e Ret 82 o a o
o A LR pum Reg (Sorss 5
OR‘IQ b ! e b cTRI4 RI00 o
T0s9] ° *—2 Eﬁﬂ]ﬂgo -
Bl (?Y (k) () o 5° o T080ARD 8 (1)
m\;\% o B ot T
To(’)(h) ~ e "5 8 a4 o o CHASSI .
i TRIS 3 o
OR(j) 09 O s 35 ¢ Cm@ R99 in) o T0 540q \
e RS o ), Ci%
TEXT {Q\‘NO TRIB o145
°R76 o
o/ o R93X D
¢oe s R96 ¢ ° 16—
° T °%J ° 7
° o |20
o |- P TR eEoros TRIT °
° g RN ° Fig. I13b. Wiring details for target
° = H M MTTME——2, o number switch SIl and the storage
O ¢ “ hoC26 }"‘ Qo capacitors
o 0 0 00 00D O0OO0OOO it stnmin] o o o 00|25
4)\IFROM S8 FIG ! (o) 10 P2
g Components . . .
STAGE FOUR (Panel B Figs. 12 and 13)
Resistors
R75 22k © R84 220k (2 R93 10k Q
R76 100k Q R85 220k (2 R94 150 Q
R77 39Q R86 47k (2 R95 10k Q
R78 100k @ R87 1k R96 10k Q
R79 47k Q R88 22k R97 12k Q
R80 470 Q R89 10k Q R98 22k Q2
ABCDEFGH I J KL FTUVWXY R8I 22k R90 47k 2 R99 22k 2
oloTolelolololo]oloTo]o sToloTolofol 25 R82 10k Q RII 10k Q R100 180 Q IW
ol le| le ° . ol R83 47k 2 R92 22k Q) RIOE 22 Q IW
° o (see text)
° . ° All +10% 2 W carbon except where shown
Z Z 20 Capacitors
I olelelo Cl0  0-47uF polyester 125V (or 0-5uF)
o . i i Cll  0-47uF polyester 125V (or 0-5uF)
L I ol lele Cl2  [OuF elect. 50V
I ole i Cl13  0-22uF polyester 125V (or 0-25.F)
o h ol s Cl4  2uF elect. |5V
° 3 ° CI5  4uF elect. I5Y
o ole ° o Clé  BuF elect. 15V
o ® ol lo C17  10uF elect. 15V
o ° ° o Cl8a 8uF
: d s o | lofo Cigb 4uF 5 |2uF elect ISV
o . ole o Cl9a 8uF elect. I5V
° . U o Ci9b I0uF elect. 15V
o ° P ° ° C20  25uF elect. I5V
° ° . C21  50uF elect. I5V
0 o5 C22  64uF elect. 1OV
o o1 1* i C23  100uF elect. 15V
° . e bi C24  0-22uF polyester 125V (or 0-25uF)
° ~ o [ & ‘1° e C25  0O-1uF polyester 125V
® o St Bt id Il i g ejejojofooyt C26  50uf elect. 50V
Transistors and Diodes
TR10 to TRI8 OC7I or similar pnp germanium type
Fig. 13a. Layout of components on Panel B with D9 to DI2 OAIt or similar germanium type
underside view showing the breaks in the copper Switches
strip S9  Double-pole, on/off or changeover toggle
S10 Double-pole, on off or changeover toggle
St  Single-bank, single-pole, |2-way wafer
Miscellaneous
LP2 6V 0-06A m.es. lamp and holder SKI, PLI
Phono or coaxial socket and plug Veroboard
0-15inin matrix 33inx 3%Zin with copper strips.
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SPECIAL OFFER

Garrard SP25 Mk.INI

Goldring G800H
Teak plinth and tinted ®
cover. Ready wired
for immediate use,
Please add £1-15 for pos<t and packing
URNTABLES -
Please add 50p for post and packing
*Garrard SP25 M. 11l £1075
*Garrard 2025TC with stereo cart. £8-00

*Garrard 2025TC with Sonotone 9TAHC  £8-95
*Garrard 3000 with Sonotone $TAHC £10-15
*Garrard SL65B £13-25
*Garrard AP76 £1875
*Garrard SL72B £24:00
*Garrard SL758B £26-00
*Garrard SL95B £35-50
Garrard 401 £27:00
*B.S.R. MP60 £11:00
Pioneer PLI2AC £39-00
Thorens TDI25 £62-50
Thorens TDI25AB £98'50
Thorens I150ABI1 £42°50
Goldring GL69/2 £11-50
Goldring GL69P2 £29-50

* Items marked can be mounted in plinth and cover,
ready wired for £4-50 extra plus 25p for post and
packing

AMBPLIFIER

Please add 50p for post and packing

Armstrong 521 (cased) £41-95
Amstrad 8000 £17-70
Dulei 207 £15-95
Dulei 207M £11.00
Europhon 10 + 10 £14-50
H.L, Audio 707 £17-75
Metrosound ST20E £29-00
Philips R580 £20-50
Pioneer SA500 £41-50
Pioneer SA700 £68-00
Pioneer SA900 £94-50
Rogers Ravensbrook Chassis £36:00
Rogers Ravensbrook Cased £41.00
Rogers Ravensbourne Chassis £45-00
Rogers Ravensbourne Cased £48-50
Sinclair 2000 Mk. | £11:00
Sinclair 2000 Mk. Il £22-2%
Sinclair 3000 £32:50
Sinclair PRO60/2 « Z30/PZ5 £1875
Sinclair PRO60/2 < Z30/PZ6 £18-00
Sinclair PRO60/2 ~ ZSO/PZ8/Trans. £22-95
Teleton SAQ206 18-:00

Please add 50p for post and packing

Armstrong 523 AM/FM £40.00
Armstrong 524 FM £31-00
Dulei FMT7 £19-50
Dulci FMTT Stereo £27.00
Teleton GTI0I MPLX £30.50
Rogers Ravensbourne FET 2 Chassis £45.50
Rogers Ravensbourne FET 2 Cased £49.00
Rogers Ravensbrook FET 4 Chassis £37-50
Rogers Ravensbrook FET 4 Cased £38.00

Please add 35p for post and packing

SME 3009/52 £23 95
SME 3012/52 £25-75
Goldring L75 £9-50
Goldring L69 £7-50
Audio-Technica ATI005 £14.95

TUNERAMPLIFIERS

Please add 75p for post and packing

Armstrong 525 FM £68-75
Armstrong 526 AM/FM £78.75
Teleton CRIOT with speakers £26-25
Teleton F2300 {new product) £38-50
Teleton CR55 £87.00
Teleton TSF50 £51-75
Telecon F2000 £31-00
Wharfedale 100-1 £103-00
Teleton TFS50LA £60-00
Teleton 2100 £34.00

Please add £1-25 for post and packing
(PRICE PER PAIR)
Wharfedaie Denton £29°75

Wharfedale Melton £49-90
Wharfedale Triton £45-75
Wharfedale §/Linton £40-75
Keletron KN500 £15 00
Keletron KN700 £18:00
Keletron KN123/3 £31:50
Keletron KN1000 £17-50
Keletron KN 1500 £37-00
Keletron KN2000 £41:50
K.E.F. by lecter
Celestion Ditton 120 £35:50
Celestion Ditton I5 £49-50
Celestion  Ditton 25 £101-00
Celestion  Diteon 10 £67-50
Ste-Ma 400 £34-00
Ste-Ma 300 £48:50
Ste-Ma H i £78-00
Ste-Ma H 15 £17-50
Ste-Ma Hi- F| 3 £63-50

GLOBAL CONTRACT SERIES

Contract 8 3-way 7 watts R.M.S. £16:00
Contract 6 3-way 5 watts R.M.S £10-75
SPEAKER KITS

Wharfedale Unit 3 £20°50
Wharfedale Unit 4 £17-00
Wharfedale Unit 5 £39:00

CARTRIDGES

Please add 10p for post and packing

Goldring G850 £3-75
Goldring GB800H £5-50
Goldring G800 £6-75
Geoldring GB800E £10-50
Goldring GB800SE £15-25
Sonotone 9TAHC Diamond £1.75
Shure M3DM £4.75
Shure M445/7/C £7-00
Shure M55 £9.00
Shure M75E £14.00
Shure VI5 Type 2 £18-00
Shure M44E £8-00
Shure M3IE £8-50
Shure M32E £8:00
Audio-Technica AT66 £4.95
Audio-Technica AT35 £14:15
SMC 101 £2.79
MCI5 £4.50

TAPE DECKS & RECORDERS

Please add 75p for post and packing

Teleton FXB 510D
Teleton TCRI30

£44.75
£22.90

PICK-UP ARMS

ALL BRAND NEW

in manufacturer’s sealed cartons.
GUARANTEED 12 MONTHS.

PIONEER

PERSONAL GALLERS
VERY WELCOME !

Come and browse through our multi

1,000 foot warehouse/showroom.

NO PARKING PROBLEM

PURCHASE TAX CUT!

—we pass these reductions to you.

The following branded names are not allowed to
be advertised at Discount  Rates —SONY,
SANYO, BANG & OLUFSEN, TRIOQ, RADFORD,
SONAB, NIKKQO, CHILTON, FERROGRAPH
LUXOR, CELESTION AKAL,
TANDBERG, TEAC, CAMBRIDGE,
ROTEL. Send a stamped addressed envelope for
a GUARANTEED DISCOUNT PRICE.

PLINTHS & COVERS

(as illustrated)

£3-201

plus 35p post
and packing

Finished in real teak veneer with tinted dusicover.
Ready to use (fully assembled). Suitable for
Garrard SP2S, 2025TC, 3000, AT60, 2000, 2500,
3500, 5100, 1025, SL6SB.

Also for
B.S.R. McDONALD MP60 and others

Plinths and Covers for AP76, AP75, SL72B, SL758B,
SL95B. £4-20 plus 35p post and packing.

Also finished in walnut to match Japanese equip-
ment—no extra charge.

3N H ' I ] |
COMB(
Made by world famaus European manufacturer
COMPLETE HI-FI
STEREO SYSTEM

VHF/MEDIUM/LONG WAVE Tuner Amplifier
4 watt per channel, separate tone and balance
controls. Two neat speakers with wooden slatted

front. Single play deck 7

in plinth and cover.
plus £1-25 carriage

Finished in teak. Fully
guaranteed |2 months,
On constant demon-
stration.

Dept. (PE2) 174 Pentonv:lle Road I.ondon N1 Telephone 01 2781769

]
iitses JOAL AUIU | I
4
Dpe aa 0
» » Orde
2 minutes from KING'S CROSS, EUSTON & ST. PANCRAS i ' | CoLA
on main road leading to the East and West Country a Please note
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YATES ELECTRONICS

(FLITWICK)

RESISTORS

Erie wire wound,

Quantity price applies for any selection.

LTD.

+W Iskra high stability carbon film—very low noise—capless construction.
+W Mullard CR25 carbon film—very small body size 75

Power Vaives
watts  Tolerance Range available
5% 470-22Mq 24
+ 10%, 3-3Mq-10MQ El2
1 10% 19- 399 Ei2
5% 4-70-1MQ €12
4 10% rg-ion EI2

lgnore fractions on total order.

ELSTOW STORAGE DEPOT,
KEMPSTON HARDWICK,
BEDFORD

C.W.0O.
PLEASE ADD
Catalogue which contains data sheets for most of the
components
5p stamp appreciated.

PLEASE. POST AND PACKING,
10p TO ORDERS UNDER €1,

listed will be sent free on request.

400V :

25mm. 4W

) 0-33uF, 1 lp. 0-47uF, 13p.

Price 160V: 0 01uF, 0-015uF, 0-022uF, 0-033uF, 0-047uF, 0-068uF, :p 0-1uF 34p. O 15uF 44p.
:_—:: '%"st 0-22uF, Sp. 0-33.F, 6p. 0-47.F, Tip. 0'68uF, llp. | OuF.
1-0p 0.8p | MULLARD POLYESTER CAPACITORS C283 SERIES
1-0p 0-8p [250v P.C. mounting: 0-01uF, 0-015uF, 0.022uF, Ip. 0-033uF, 0-047;F, 0-068uF,
1-0p 0.8p | 3ip. OI1uF, 4p, 0'15.F, 022, 5p. 0-33;F, 63p. 0-47uF, 83p. 0-684F, I1p. 1-0uF, 13p.
8p 8p | I'5uF, 20p. 2-2,F, 24p,

MULLARD POLYESTER CAPACITORS C296 SERIES
0-001,:F, 0-0015.F, 0:0022uF, 00033uF, 0-0047uF, 2jp.
0-015uF, 0:022.4F, 0:033uF, 3p. 0-047/:F, 0-068uF, 0-1uF, 4p. O'I5uF, 6p. 0-22uF, Tip.

0-0068.F, 0-01uF,

OEVELOPMENT PACK

0-5 watt 5%, Iskra resistors 5 off cach value 479 to IMQ.
E12 pack 325 resistors £2:40. E24 pack 650 resistors £4.70.

MYLAR

2ip.

FILM CAPACITORS
0001 :F, 0002uF, 0-005uF, 0-01uF, 002uF,
0°04.eF, 0-05F, 0.0681:F, 0-1.F, 3ip.

100V CERAMIC DISC CAPACITORS

100pF to 10,000pF, 2p each.

POTENTIOMETERS

Carbon track 5k} to 2MQ,
Single, 12p. Dual gang (stereo) 37p.

log or linear (log $W. lin $W).

CAPACITOR DEVELOPMENT PACK
Selection of 100 ceramic and polyester capacitors, 00pF to |-0uF, £2-90,

Linear: 100, 250, 500Q and decades to 5MQ.
mounting (0] matrix).

SKELETON PRESET POTENTIOMETERS
Horizontal or vertical P.C.

{uF/V) 10/2'5, 40/2'5, 80/2'5,
200/10, 2-5/16,

ELECTROLYTIC CAPACITORS-——MULLARD C426 SERIES 6p each.
160/2-5, 320/2-5, 500/2'5, B/4, 32/4, 64/4,
400/4, 6:4/6-4, 25/6-4, 50/6-4, 100/6-4, 200/6-4, 320/6-4, 4/10, 16/10, 32/10, 64/10, 125/10,
10/16, 20/16, 40/16, 80/16,

125/4, 250/4,

125/16, 1:6/25, 6:4/25, 12:5/25, 25/25, 50/25,

Sub-miniature 0-1W, Sp cach. Miniature 0 25W, 6p each. 80/25, 1/40, 4/40, 8/40, 16/40, 32/40, 50/40, 0-64/64, 2-5/64, 5/64, 10/64, 20/64, 32/64.
SET'I':ON?ZUCTORYSSZ 2 c 2 N ELECTROLYTIC CAPACITORS Miniacure P.C. mounting Sp each.
AC p  BF p  OC8] e 2N3055  72p | (,Fv): 10/12, 50/12, 100712, 200/12, 5/25, 10/25, 25/25, 100/25.
ACI127 12p  B5Y56 30p  OCB2 12p  2N3702  Isp
A(D:ue 12p BSX2I 25p  ORPI2 48p 3703 e
ADI40 40p  BYI24 7% IN4001 7% 2N3704  174p
AFI15 200  BYZIO 200  IN4002  10p  2N3705 13p|VEROBOARD g | [FEEXEE AR BEEIH
AFI17 20p BYZI3 20p I N4003 llp 2N3706 12p 24 %33 22 16p Standard screened 18p 2-5mm insulated 8p
BClo7 10p  OABS Tp IN4004  12p  2N3707  iBie| 3 3 24p  24p |Standard insulaced [2p 3 Smm insulated 8p
BCl08 10p QA9 Sp 1 N4005 13p 2N3708 10p | 3373, 24p 24p | Stereo screened 35p 3-Smm screened 13p
BCI109 10p QGA202 Tp IN4006 13p 2N3709 Ip 32_ x 5‘ 27p 270 Standard socket 1Sp  2-5mm socket 8p
BFYS0 22p  OCTI 120 2N4007  13p  2N37IO  i2p| 383 27 270 Sterco socket 18p  3-5mm socket op
BFY5I 2p OC72 120 IN2926 Ip  2N371I e |17 X33 100 750

17 %5(plain)  — 75p |D.I.LN. PLUGS AND SOCKETS
ZENER DIODES ROTARY SWITCHES 17 x3% (plain)  — 523 i i A in 240°, 6 pi
400mW 5%, 33V to 30V, 15p. WP2W, IPI2ZW, 2P6W, 3IP4W, |17 x2% (plain) — 31jp |1 pin. 3 pin. o pin (B0, 3 pin 2407, 6 pin

4P3W. 224p. 2* x5 (plain) — 17ip ; b
Pi %08 elin) 1473 i
ert too P

BRUSHED ALUMINIUM PANELS s'p':u'"fic: 'cour;ter 37f: 37p | BATTERY ELIMINATOR €150
12in  6in=25p; 12in » 2%in = 10p; Yin ~ 2in = Tp. Pkt. 50 pins 20p 20p 9V mains power supply. Same sizc as PP9 battery.

Solve your cominunica-

— tion problems with this
4-Station Transistor Intercom svetem (1 master and
8 Subs), :n de-luse plastic eabinets for desk or wall
mounting.  Call/talk/listen froum Master to Subs and
tbs to Master. Lieally suitable for Business, Sur-
gery, Schools, Hospital, Ottice and Home. Opcmtes
on one 9V battery. On/off switch. Volume control.
Camplete with 3 connecting wires each 66ft. and
other aecesrories, . & P 40p

MAINS INTERCOM

No batteries--no wires. Just plug in the mains for
instant two-way, lowd and clear comununication.

On/off switch and valume control with lock svatem.
P. & P.50p extra,

Price £13-95.

Sume s 4-sStation Intercom for iwo-way instant
cosnmunication.  ldeal as Baby Alarm and Door
Plone. Complete wi t6ft.  connecting  wire.

Battery 13p. ' & P.

LT Tron forﬁl[ﬁllﬂl/i AMPLIFIER

7 v 4

NIS#= £2-98
=1 Why not hoost

business  effi-
ciency with tlis incredible De-l.uxe Telephone Ampli-
fler, Take down long telephone messages or converse
without holding the handset. .\ useful office aid. On/
off switch. Valume control, Battery 13pextra. P. & P,
20p. Full yrice refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE/i0)

169 KENSINGTON HIGH STREET. LONDON, W.8

b b b b b & & B & & & & & b & & & & & & & & & & &
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COLOUR TELEVISION

PICTURE FAULTS

There are over 120 illustrations,
including 88 colour photographs

by K. J. Bohlman. £2:50. Postage 10p.

TRANSISTOR SUBSTITUTION
HANDBOOK No. 10, by Foulsham-Sams
£1. Postage 7p.

ELECTRONIC ORGAN SERVICING

GUIDE, R. G. Middleton. £2-25. Postage
10p.

BEGINNER’S GUIDE TO PRACTICAL
ELECTRONICS, by R. H. Warring.
£1-25. Postage 7p.

TV TECHNICIAN'S BENCH
MANUAL, by G. R. Wilding. £2:50.
Postage 7p.

SERVICING WITH THE
OSCILLOSCOPE, by Gordon J. King.
£1-80. Postage 7p.

TRANSISTOR POCKET BOOK, by
R. G. Hibberd. £1-40. Postage 7p.

110 SEMICONDUCTOR PROJECTS
FOR THE HOME CONSTRUCTOR,
by R. M. Marston. £1 20, Postage Sp.

Q & A ON RADIO & TELEVISION
by H. W. Hellyer. 60p. Postage 5p.

THE MODERN BOOK GO0.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON W2 INP
Phone: PADdington 4185
Closed Saturday | p.m.

OSMABET LTD We make transformers
. amorigst other things

MAINS TRANSFORMERS
Prim. 200/240V a.c. TX6, 425 0 425V, 500 A
63V 6A CT, 0-5 63V, 34, £12:75; TX1,
425-0-425V, 250m A, 6 3V 47 CT, 0-5-6-3V, 3A, £7-50;
TX2,250-0-250V, 160mA, 6-3V 44 CT, 0-5-6-3V, 3\
£405; TX5, 300 0 300V,

120m4a, 63V 2A CT, 6-3\'.

24, 6:3V, 1A, £4-05; TX8, 250-0-250V, 65mA, 63V,
1 a\ £2- 10 MTI, 200V, 304, 6 3V, 1.4, £1-20; MT2,
230V, 45ma, 6:3V, 1:6A, £1:.50; MT2A. 250V, 60maA,
6:3V, 24, £195; MT3 Prime. 110/240V, Sec. 250V,
100mA, 63V, 2A, £2:25.

AUTO TRANSFORMERS

30 to 4000 watt ex stock, up 1o 1000wt L o
MULTIVOLT TRANSFORMERS

Prim. 200 240V a.c. OMT4/1. One tapped sec 20- 30
40-60V giving 5-10-15 20 R 40 50, 10-0-
10, 20 @ 20; 30-0-30V a.c., 2 ditte,

CA, £345; O!\lT.‘n l nnv tapped sec
100-110V 3-45. Duo 4A 12V 44 £3-80;
Due 0-10 2 \ ‘{Ol & ‘o\ 2\ £3-60.
LOwW VOLTAGE TRANSFORMERS
’lU\'ac 63V, 1 34, 85p; 38, £1-13; 6.A LT,
3: 37 LI' £1-80: 6\ CT, £2 70,
13 '] 4\. oA CT, £1-80; 34 CT
£270 ‘)4 5375 £6: 124, £8: 40V, 37 CT, £3-45.
MIDGET RECTIFIER TRANSFORMERS
For FW rect,, size 13 X 2 X 1iin, Prin,
output, PPTI 90 9V, 0-3A, PPT2 12 012V D
PPT3 20-0 20V, 0 Iu’\ £1-20 each; ditto, size ¥ X 2}
x]llu\lT\l"O LA, 98]), ‘\IT\ 12012V, 1A,
MTV3 20 020V, 0754, il 20
0P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec. tapped 3-7:3-13 ohms, A-A 66kQ. 30W
(KT66, ete), £4-05: 50W, 3k, A-A, £6875. 100W,
3k, A-A, EL34 (KTH8, ete.), £11-40 with and to 400W.
LOUDSPEAKERS, HI-FI, P.A., GUITAR, ETC.
New hoxed famous inakes, 25\, £5-60; 3oW £7-20;
50W, £8-45. 100W, £1990: E. M1, 13} x 8in, 0\‘
3, 8 and 15 ohms, £2.25: fitted two tweeter Hi

40-50-60 80-90-

o

R and 15 ohmas, £4; Horn tweeters & x5in, £1 35
10 - 6in, £1.90, 3, 8 or 15 ohinx

TAPE RECORDER MOTORS

A hariety of uses, Blowers, Fung, Models, cte.: new,

110V a.c., 30p cach or per pair for 240V in series, 50p.
CONDENSERS

Paper, 0-01/2KV, 12!p: 0-22 ROV a.c. 25p;
25p; 4/500V, 2511 Lleum]\lua 6000 15V, 10p.
12V LT FLUORESCENT LIGHTING
Complete 8 watt 12n fitting with tube, £3.75; 12V
inverter for 20 watt tube, £5.75.

PRINTED CIRCUIT ETCHING KITS

Comprehensive factury pack, with all solutions, and
equipment to make your own P.C. boards, instructions,
2125, Carriage extra all orders

8.A.E. INQUIRIES-LISTS, MAIL ORDER ONLY

46 Kenilworth Road, Edgware, Middx. HA8 8YG
Tel. 01-958 9314

40/150V
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STAGE FIVE—PANEL ‘C’

One criticism of the computer to date is that ships
blaze away at each other unabated until the sudden
moment of oblivion. This is hardly realistic. A much
more interesting and exciting game results when
damage occurs bit by bit, affecting the fighting quali-
ties in various ways. Panel C does that.

First, the lead (k) is disconnected from point (j)
(Figures 12 and 13) and instead the damage pulses
are passed equally from (k) to two buffers TR19 and
TR20 (Fig. 14). These are arranged in emitter
follower mode, and are designed so that the two
halves of the readout section do not interfere with
each other. From TR19 the output is taken through
C27 and then reconnected to point (j) via (p) as in
Fig. 12. The output from TR20 is taken through

R 108 and C30 to switch over the bistable formed by
TR2! and TR22 and so drive lamp LP3 in the now
familiar way through TR5 and TR6 and point (s).

TESTING AND USING

Lamp LP3 will now glow every time there is a
pulse from Trigger 1 and may be extinguished by
the use of S9. The number of times that this may
be done before lamp LP2 glows depends entirely
upon the size of storage capacitor selected by Sil.

In use a dice may be rolled each time a unit of
damage occurs, in order to see where it is. A six for
instance might indicate the captain killed and the
conning tower in flames; a one might indicate an
aircraft catapult destroyed. Further examples will be
given later.

BUFFER2 BUFFERY BISTABLE { DRIVER 1
Ia 2 N
—O
S9b To
’ Ric
ToC2,R1 Fig?
R102 R104 Ril4 R#3 R1{9
100 47 12 10 180
kfl ki kL kY n
R116 To LP3'FIRE Jamp
2:2 .
Py (See m(t )nnd fig.3)
H

® TR22
—_—
From
TRIGGERY
Fig2

R103 R10S Riff RIS
100 2-2 180 10
kL kfL ft kL

L To Fig.fe
(See text)

(s)

To wiper of S12a and
SI12b staqe six

mm

Fig. 14a. Circuit diagram for Panel C (stage five). This adds a further hazard in the form of ““fire”’ (lamp LP3)

From Board B
TRIGGERA (k)

ABCDEFGHIHJKLMNOP

PONMLK JIHGFEDC BA

Componenis . . .

00000000a 0000001 o
o © Ri02 e °
® ] ° RoSGr, a_b & u
< O S b
To Figt2 ’{%‘ggS | ::
c27 TR R206 0 00 o2
R CRIOG oo of| fof g
e «Cille o ! 1| lol] 5] Ila
o |10 H o o [l
4 0 | o a ol |2
-, i e
000 — o [ToS9b - H r
o e EEL>e |, RO Ri3 o ool -
° [ 2 of[f5 o oile =
0 0 0 o mz, “4 o .‘ 5
oo fz 0 0000 ol 1S
oo o o
© 00 s o  tey o
ocoo0 o TR2 @S-9Rit6 oo |20 0|
000 00 b 0 00 L 1o b d
ooooooo’m"'] 0000
000000 00000 »
ocooo & b_ofo 00000 ol pef
o0Qo TR23 000000025
oo af b /ocoooooo o
o ocoooo olTo !
TR24 . o ofC2Rt 9. L
cH 9 = o §F7 :
[ f Lr9 d He|
ToCose 29 { 30 | ‘
° oo o I o L
Ooooooo oOo E @)
00 O OO0 Of0 O O m o133 d
i (i
Totpsor®  asizep ToRic
(x)in Stage 7 Stage6
Fig 17 Fig

Fig. 14b.
the breaks in the copper strips
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Layout of components on Panel C with underside view showing

L.
b ®
s STAGE FIVE (Panel C Fig. 14)
Resistors
R102 100k €2 RITE 180 Q)
o R103 100k 2 Ri12 10k Q
b R104 4.7k Q RI13 10k Q2
o R105 2:2k 2 RI14 12k Q
H R106 47k Q RIS 10k Q
' R107 22k () RIT6 22k O
g R108 22k Q RIN7 22k Q
o RI109 12k (2 RI19 1800Q1W
1l R0 22k Q
HHA T All 4109, +W carbon except
e where showh
: Capacitors
o || I C27 0-1uF polyester 125V
0k C30 0-25uF polyester 125V
o] | Transistors
b TRI9 to TR24 OC71 or similar
' germanium pnp type
Miscellaneous

LP3 6V 0-06A m.e.s. lamp
and lampholder

Veroboard 0-15in matrix
Sinx 24in with copper strips
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Si2b To 'FIRE
1 BISTABLE 3 (fig 7)
1 —
| ®
: 4 From TR24
| Collector
' (%)
DAMAGE INDICATION |
LEDEX SWITCH ﬁ
— {2 NC.
Sl2a g 1
7o 4103
—0 NINGe:
DA
-0
6 5
LP4 LPS LP6 LP7 LP® LP9 LP{0 LPil
DAMAGE INDICATOR LAMPS
Fig. 15. ‘*Random damage’’ selection circuit (stage

six) using a Ledex switch

DETAIL OF
DiAL CONTACTS

F
-l
cz9£ >

0-47
uF

DIAL
TRIGGER
CONTACTS

To C28,RH8

Fig. 16. Circuit details of the Ledex motor

Components . . .

STAGE SI1X (Ledex switching Figs. 15 and 16)

Resistor
RII8 22k ()

Capacitors
C28 250uF elect. 64V
C29 0-47uF polyester 125V

Switch and motor

S12a Single-pole, 12-way wafer

S12b Single-pole, 5-way wafer

Both wafers assembled on a miniature Ledex rotor
and ratchet mechanism available from suppliers of
surplus Post Office equipment and components.
(Manufacturer is N.S.F.) Alternative suggestions
see text.

- 10%, W carbon

Lamps
LP4to LPII 6V 0-06A m.es. lamps and
lampholders
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STAGE SIX—AUTCOMATIC INDICATION

Actually attempting to compute just where damage
should occur would be impossible and quite beyond
the needs of a game. What is required is a random
selection, with some types of dumage occurring more
often than others. One method of doing this would
be by a twisted-ring counter in conjunction with
gates —a method rather lavish in its use of semi-
conductors. Another more simple method would be
to spin a twelve-way switch with the click-stop
mechanism removed. No doubt other methods will
occur to readers. The system used in the prototype
was to move a Ledex motor-driven rotary switch of
the double-pole twelve-way type or a uniselector
switch one space each time the dial was operated.
The wiring of the wafers will be seen in Fig. 15.
The output of the driver is thus routed to any one
of eight lamps, with four having twice the chances
of the other four created by Si2b. It should be
noticed that one of the second wafer tags covers the
n.c. condition of the first wafer.) The lamps are
labelled as follows:

Single chance

LLamp 4 Conning tower
Lamp 5 Hull
Lamp 6  Aircraft or torpedo tubes
Lamp 7 1 sub. armament
Double chance
Lamp 8 Engine room
Lamp 9  Rear turret

Lamp 10 Forward turret
Lamp 11 Rudder
The lamps may be arranged in any order for view-

ing, but it is difficult in the excitement of a game
to keep track of what the next indication will be,
particularly as threequarters of diallings will produce
no visible effect. Moreover, no player could do any-
thing to affect the outcome, even if he did remember
the sequence.

DRIVING THE LEDEX

The Ledex coil requires’ 48 volts (24 volt versions
are available) and draws a heavy current. It was
required to keep everything as automatic as possible
and so the telephone dial was used again. There is
& pair of contacts that makes when the dial is drawn
back. and remain closed until the dial is again at
rest. Fig. 16 shows how this contuct is used.

Resistor R118 passes insufficient current to pull
the armature when the dial contacts are closed.
However, C28 is very large and the surge of current
charging it plus the small amount going through
R118 is enough to activate the coil. It is only momen-
tary; C28 is soon charged and the current passing
through R118 is insufficient to hold the coil. Ths
armature drops back and now the current used by
the circuit is limited to the tiny amount through
R118. Capacitor C29 is a surge suppressor to prevent
supply line variations triggering Schmitts,

When diualling is completed, the dial trigger con-
tact opens and C28 slowly discharges through R118.
This takes about three seconds and if dialling is
attempted before C28 completely discharges, the
Ledex coil may not operate satisfactorily. In game
conditions this is of no moment.

Next Month : Stage seven “fire’’ switching from
Ledex. Further notes regarding how to get the
best out of the computer.
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SUPER SPEAKER
BARGAINS

WHARFEDALE DENTONS

A compact system sold in matched
pairs for a perfectly balanced
stereo system, Each Denton
contains an 8in bass unit with 3in
pressure unit, coupled by a
Wharfedale crossover network.
Rated input: |5 watts maximum
Frequencyresponse: 65-17,000Hz.
Impedance: 4/8 ohms. Cabinet
93in - l4in - Biin. These most
attractive units are available in
oiled teak finish and are small
enough to blend in with most Post 75p

LASKY’S PRICE £28-00

LIST PRICE
WHARFEDALE TRITONS

£39°90

A new and exciting addition to the
Wharfedale range, this three-speaker
system will satisfy the most ardent Hi-Fi
enthusiast. Shelf or floor standing—hand
finished in oiled teak. Frequency
response: 55-22,000Hz. C.A.B. Dome
pressure unit, Bass unit 8in. Mid-range
unit Sin.  Treble unit 2in. Impedance
B ohms. Size: 21%in ¥ 93in  9in.

LIST PRICE £59-90

LASKY’S PRICE £36-00

Pose 75p

EXCLUSIVE TM-I

MODEL TM-1 MINI-TESTER

The first of Lasky's new-look top value mecers, the TM-1
is a really tiny pocket multimeter providing “big”
meter accuracy and performance. Precision movement
calibrated to 3in of full scale. Click stop range seiection
switch. Beautifully designed and made impact resistant
black case with white and mezrallic red/green figuring
Ohms zero adjustment.
Size Only
3Lin x 2}in X Iiin
@® DC/V: 0-10-50-250-
1,000 at 1k OPV

® Resistance: 0-150k
@ Decibels: —10d8B to
2248

® Complete with test
leads, battery and
|nstruc(|ons

LASKY'S PRICE £1-95

5K ohms/'V POCKET
TM'S MUtTITdsETER

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

® gC/V 3-15-150-300-1,200 at S5k @ Resistance: 0-10k/ohms, 0—1M/ohm
PV

@ Decibels: — 10dB to +16d8
® AC/V:6-30-300-600 at 2-5k/OPV @® Complete with test leads, battery
® DC Current 0-300;:A, 0-300mA

LASKY'S PRICE £2-95

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

Model Singles 10 20
41p £4 82 £3'41 £6'55
63p £3-04 £5°78 £10°89
96p £4-13 £7-43 £13:41

5-20p. 20-50p.

k OP
® CCURRENT 0-1mA,

POST I3p

POST 13p

Post Each 5p. 10-25p.

Radio T.2imited

The Home of High Fidelity

42-45 TOTTENHAM CT.RD.. LONDON. W. Tel: 01-580 2573
Openallday.90.m.-6 p.m. Manday to Soturday

NEW CITY BRANCH NOW OPEN

109 FLEET STREET, LONDON. EC4 Tel: 01-353 5812
Open oll doy Thursday. early closing 1 p.m. Saturdoy

ALL MAIL OROERS ANO CORRESPONDENCE TO: 3-15 CAVELL ST. TOWER HAMLETS, LONOON, E.1 Te!

Bronches

207 EDGWARE ROAD. L

Openallday.9 a.m.-6 p.m. Monday to Soturdoy

152/3 FLEET STREET, LONDON, EC4 Tel: 01-353 2833
Open all doy Thursday. early closing 1p.m. Saturday

October {971

TRIO KA.2002 PACKAGE

°EALTOP VALUE

TRIO KA2002 ............£39:50
Pair Wharfedale Dentons . .£39-90
BSRMP60O........ ........ £1520
LASKY BASE & COVER . ... . £475
AD76K CARTRIDGE....... £435

Total list price £103:70

PACKAGE PRICE £82-50

Carriage in U.K

ADD £9 if Wharfedale TRITONS are

preferred to Dentons

TMK MODEL 200 METER KIT

TMK offer the unique opportunity of building a really
first-class precision multimeter at 2 worthwhile saving
in cost. The cabinets are supplied with the meter scale
and movement mounted in position. The highest
quality components and 1%, tolerance resistors are
used throughout. Supplied complete with full con-
structional circuic and operating instructions.
Specification

20,000 P.O.V. Multimeter. Features 24 measurement
ranges thh mirror scale accuracy. DC/V and current:
2%,. : 3%. Resistance 3%. Special 0-6V DC
range lor (ran5|s(or circuit measurements. o

® 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
N 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 43W x 1§ x 3§D (overall from front of
drum to back of switch). SPEC.: 210/240V AC, S0Hz operation; switch
rating 250V, 3A. Complete with instructions.

HUNDREDS OF APPLICATIONS. COMPLETE WITH KNOBS

LASKY'S PRICE £6-95%

SPECIAL QUOTATIONS FOR QUANTITIES

TRIO HS.1 HS.2. STEREO
HEADPHONE
BARGAINS

Models HS.1 and HS2. Both these
sets by TRIO offer really superb stereo
reproduction in a lightweighe, fully
adjustable headset designed for optimum
comfort. Listening fatigue is unknown
with TRIO headphones. Brief spec. —
both models : Inputimp. 8 nominal (matching 4 to 8) : max. tnput 0-5W:
frequency response 20-19kHz: output sensitivity at {mW input; HS.|
118dB, HS.2 11 IdB: weight 0:6611bs. Identical in appearance—both models
aresﬁmshed In ivory with contrasting loam filled ear patis and head band.
List Price £8.40,

Lasky’s Price £5-20 i.a;spi(y; Price £4°15

35
20./]

)
K

POST 18p

Posc 18p

: 01-790 4821

g
*

<

®
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NEW FULLY GUARANTEED DEVICES

BCI40
BC14]
8Cl142
BC143
BCl45
BC 47
BCl48
BC14%
BCI50

ADI6I/
162(MP)
ADTI40 0p
ADZII £1
ADZI12 £2'10

AFILS  17p
SILICON

1,000,000 G

NPN-PNP PLASTIC AND TRANSISTORS
METAL CAN TYPES

Clearance of manufacturers’ seconds, selected in
types and guaranteed no open or short circuit
urits.  Ideal cheap transistors for radio enthusiasts,
manufacturers. schools and colleges
TYPE STNIB. Silicon Planar Transistors npn
TO-!8 Metal Can. Types similar to. 2N706,
2M2220, BSY27-95A, BSX44-76-77.

Price: 500 £9, 1,000 £15
TYPE STPi8. Silicon Planar Transistors pnp
TO-18 Mewal Can. Types similar to* BCY70-72.
2M2906-7, 2N2411 and BCIB6-7. Also used as
complemenrary to the above npn type device type
STNI8

Price.
TYPE STNL. Silicon Plastc
Transistors TO-92 case. [.C. 200mA. 300mwW
medium to high gain, availabte in npn or pnp and
tyoes similar to: NPN2N2926—2N2711—2N339t—
2M3707 — IN3711 — BCI67-8-9.

Price: SO0 £7-50; 1,000 £13

TYPE STPL. As above but in pnp and similar to
types 2N5354-56, 2N4058-2N4061 and 2N3702-3.
Also used as complimentary to the above npn

devices type STNL.

Price: 500 £7 50; 1,000 £13
TYPE STNK. Silicon Planar Plastic Transistor
npn with TO-18 pin circular tead configuration, I.C.
20dmA, 300mW and similar to BC107-8-9, BC170,
BC173, BCI82-184, BC237-8-9 and BC337-8.

Price: 500 £9-50; 1,000 £16
When ordering, please state type required, i.e.,
STNK or STNIS, etc.

500 £9, 1,000 £15
Epitaxial Planar
2

BF272
BF273
BF274

EC403
GETB80
MATI00
MATI0I
MATI20

ORP60
ORP61
$T140

SILICON
TRANSISTORS
FOR SALE
Clearance of pnp Silicon Transistors from
the 25300 (TO-5) and 25320 (SO-2) range
and similar to the GC200-205 and BCY30-34

1,000,000

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}

300 off £1-75 (plus p. & p. 15p)

500 off £2-50 (plus p. & p. 174p)

1,000 off-£4 (plus p. & p. 25p)

10,000 of—£35 (plus p. & p. 55p)
Large quartities quoted for on request.

EXPORT INQUIRIES WELCOME

DIOTRAN
SALES
POBOX5 WARE HERTS

Fuli Money-Back

Guarantee
fOSTAGE & PACKING 7p

p 2N1302
p 2N1303

2N9I8
2N929
2N930
2N1131
2N1132

2N2714  25p 2N3704
2N3705
2N3706
2N3707
2r5708
2N3709
2N3710

30p
22

2N1304
2N1305

13p

2N2926

) 12p
2N2926(Y) | lp
2N2926
(O)
2N3010
2N3011
2N3053
2N3054
2N3055
2N3391
IN3391A
2N3392
2N3393
2N3394

2IN2712 2N3703

DIODES & RECTIFIERS

AAILI9 BYZII
AAI20 BYZI12
BAIIS 8YZ13
BAI126 BYZI16
BY 100 BYZ17
BYI04
BY 105
BYI14
BYI26
B8Y|27
BYI30

BYZ10 IN4I48

10 MILLION DIODES
Silicon or Germanium
State which when ordering

50p 10,000
£2-00 50,000
£7-00 | 100,000

200
1,000
5,000

£10-00
£30-00
£50-00

2,000,000 SILICON
PLANAR TRANSISTORS

TOI8 P.N.P. & N.P.N. TYPES
State which when ordering

£1-50 10,000
£6:00 50,000
*£1000 100,000

100
500
1,000

£90-00
£400.00
£625-00

LINEAR INTEGRATED CIRCUIT
709/PC S.G.S.

TO-5 can 8 lead. Full specification high
gain Operational Amplifier data
supplied. Lowest ever price.
QUANTITY: 1.9, 10-24, 25-99, 100-999

PRICE EACH: 37p, 34p, 30p, 25p.
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SPACEAIGH

BY FRANK W. RYDE

RADIATION FROM JUPITER

New light on the variations of
the radiation from Jupiter has been
offered by a team from Meudon

Observatory. Recent observations
carried out by Messrs. L. Consiel,
Y. Leblanc, G. Antonini and D.

Quemada has led them to the con-
clusion that Jupiter has a plasma-
sphere similar to that of the earth.
It must also be concluded that this
plasmasphere is very strongly affec-
ted by the solar wind, even though
Jupiter is some five times as far
away from the sun as the earth.

The difference between the earth's
plasmasphere and Jupiter’s plasma-
sphere is the size. The magneto-
sphere (the boundary across which
the solar wind cannot go) is
determined by the magnetic field. It
i1s not regular in shape and in fact
can be and is very much distorted
by the pressure of the solar wind
and its interaction at the boundary.
In the case of the earth it is pushed
back on the sunward side and
causes the whole boundary to swell
up in size as it were on the lee
side, see Fig. 1.

The normal radius of the mag-
netosphere of Jupiter is some 50
times that of the planet. This
boundary is determined by the elec-
trical effects in the plasma around
Jupiter. The co-rotating plasma has
an upper limit which depends on
the interaction between the rotating
electric field and the solar wind.
This limit in the case of Jupiter is
only about eight times the radius of
Jupiter.

EFFECTS OF SATELLITE 10

This fact has led the Meudon
observers to suggest that the effects
known to be made on the Jupiter
radiations by this planet’s No. 1
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satellite named 10. is the direct
result of changes of level in the
plasmasphere.

The effects of 10, first suggested
by Bigg in 1964 were observed
before this by the writer and the
team led by C. H. Barrow under
a NASA contract with Florida State
University.

There are other considerations 1o
be taken into account, for example,
the effect of the next two satellites.
Although the effect of these was
slight it was detectable. As the
writer predicted in 1966, Amalthea
the innermost satellite was also a
factor in modifying radiations as
was confirmed a few years later.
Still  another effect has to be
remembered, and that is that not all
the radiation that has been observed
in the decametre region is effected
by 10. Some remains continuous
whatever the position of 10.

THE PLASMAPAUSE

Basically the theory put forward
by the French observers does add
an important viewpoint. The mecha-
nism they are suggesting works as
follows. The solar wind velocity
was compared with the radiation
activity time and the position of ]O.
The results were then correlated. It
seems clear -that the radiation
received did occur when 10 crossed
the upper boundary of the plasma-
sphere. This boundary is called the
plasmapause.

During the quiet sun it would
appear that the plasmasphere is able
to extend outwards from its normal
position, but when the sun is active
it is forced downwards to a much
jower level. This places the boun-
dary within the orbit of 10, and the
bursts of radiation appear when the
satellite crosses the boundary.

This is of course valuable addi-
tional data but there are still a
number of anomalies. Morcover in
the first study undertaken by the
writer in co-operation with the team
previously mentioned a direct corre-
lation between solar activity and
Jupiter activity could not be found,
as was reported in “Nature”. How-
ever, it was always considered that
the sun was a cause as the writer
has always held. This new work
confirms the validity of the suppo-
sition and it is now only necessary
to pursue the French work further
to find a satisfactory answer.

There are two prime questions
which are not satisfied as yet.” The
first is, why is there so much
difference in the level of the radia-
tion in the northern and southern
hemispheres and why is the radia-
tion frequency selective at different
stations?

This last question is a very
important one since it is quite often
the case that two or three stations
working on the same frequency do
not simultaneously receive the radia-
tions and where the stations are

working on say three frequencies.
station ‘A’ may receive radiation at
say 18MHz, station ‘B’ at 20MHz,
and station 'C’ at 22MHz at a par-
ticular time, but in cach case the
other operating frequencies show no
results.

JUPITER’S ATMOSPHERE

Attempts to measure the depths or
even the existence of atmosphere on
planets and satellites use observa-
tion in the visual spectrum as well
as the radio spectrum. The usual
visual method is the observation of
an occultation. In the case of
Jupiter which is one of the brightest
objects in the sky it- eclipsed the
bright star Beta Scorpii. This is the
first time this century that this has
happened.

Naturally full advantage was
taken of this by astronomers. A
team from the University of Texas
led by Prof. David Evans and Dr.
William  Hubbard observed the
occultation from observatories in
India, Australia, South Africa and
the Virgin Islands. Specially de-
signed scanning photometers were
used since it was necessary to make
very quick determinations of the
star’s light curves.

New information as to the tem-
perature of the planets reveals that
instead of the previous figure of
100 degrees K for the outer atmo-
sphere the gbservers all agree on a
figure between 150 degrees and
200 degrees K. The atmospheric
gradient also turned out to be less
steep than had been thought.

A bonus on this observation was
the fortuitous occultation of the
star by 10, which proved that the
satellite was larger than the earth’s
moon with a negligible atmosphere.
The observations have enabled a
more precise position for Jupiter's
orbit to be determined and new
information on the weight of the
gases in its atmosphere.

Fig. 1. A section through the mag-
netosphere at noon. The solar wind
has pushed the sunward side of the
magnetic field away to form a tail
which at times is so long that a tadpole
shape appears
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ALARN

By H. MOORSHEAD

HE unit to be described will act as a tireless
T sentry, sounding off as soon as water level rises
or, perhaps more practically for most of us, will
give you early warning of rain or snow so that
washing left in the garden can be quickly brought
in.

The unit can be left switched on for months on
end as the'quiescent current is inethe order of nano-
amps. Assuming that the alarm is not left on for
hours on end, the battery will decay of old age
rather than run down and for the specified type
the life is at least a year,

CIRCUIT ACTION

To understand the circuit consider the block
diagram in Fig. 1. The unijunction relaxation
oscillator TR2 has a highly sensitive electronic

switch, triggered by water or damp, in its positive
sunply—TR1 acts as the switch.

The output of the oscillator is insufficient for a
practical alarm system so it is coupled to TR3 which
switches on and off in sympathy with TR2 and passes
the alarm signal to the loudspeaker.

Referring to the actual circuit in Fig. 2 it will be
seen that in the “on™ state (assuming the sensors are
inoperative) the only current drawn will be the leak-
age of TR1 and TR3 since the base of TRI is
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floating and the base of TR3 is held at negative
potential.

When the sensors are shorted out, R1 applies bias
to TRI turning it on and although there is a volts
drop across it, this is small and not enough to
affect the operation of TR2.

The resistor R2 charges up Cl1 when TR1 allows
current to pass; this raises the potential at the
emitter of TR2 and because of the mode of opera-
ticn of the unijunction transistor, when a certain
level has been reached the device passes current
which discharges Cl1 and this turns TR2 off. The
oscillatory cycle then starts all over again.

A AT A LILSAS
&4
Y

N SENSORS
N
: SWITCH
Y 1 m™
N Ls
) OSCILLATOR AMP
N TR2 ™3
D
N
N
D

RN
:: Fig. 1. Block diagram of alarm
N

. COMPONENTS...

N Resistors

N RI 100k

N R2 2.7k

] R3 3300

N All 109, 4 watt carbon

\: Capacitors
N Cl  0-5uF Polyester

\: Transistors
Ny TRI, TR3 2N2926 (G) 2 off

R TR2 2N2646

N

:: Loudspeaker

| LSl 8 ohm 2{in dia.

g Miscellaneous

R Tagstrip, 5in x 4in x 24in aluminium chassis, S1—
N 2 pole, 3 way rotary switch, 9V battery (PP9).
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LOUDSPEAKER DRIVER

When TR2 is on, a potential is developed across
R3 and this switches on TR3, What we get in effect
is most of the battery potential being applied across
the loudspeaker in a series of rapid pulses which
together form a note.

The pitch of the alarm note is controlled by the
ratio of R2/Cl and it can be changed by altering
either. Greater effective output can be achieved by
selecting the note so that it corresponds to the -
resonant frequency of the speaker which, with
miniature types, is quite high.

The frequency will alter very slightly depending

R1 230 sta
€ o
100k | 1
Sensor  (§--——-—---|-——-—-"--"=-"]-5----- \
i LS4
2N 2926 (6)
BA
By s
v_ ]
TR3 -
2N2926 (6)

on the resistance between the sensors. In operation
the alarm will sound if any resistance between zero
and five megohms is connected between the sensors.

SWITCH POSITIONS

Three positions can be selected by the switch, In
position 17 the unit is on standby. In position “2"
the sensors are shorted out setting the alarm in
operation for testing. This is necessary because after
A3 N about a year the battery will eventually run down
Chassis 8 and if it has not been operated, some check is needed
comection N on the battery condition.

Position 3" is used once the alarm has been
noted and is no longer required. If u mains power
supply is used instead of batteries this could be
wired to a bulb whose other connection runs to
chassis giving a visual indication that the alarm is
not set. A warning bulb can of course be used with
battery operation but battery life will be greatly

Fig. 2. Circuit diagram of alarm

reduced.
CONSTRUCTION
N All components, except of course the sensors are
Loudspeaker N mounted into an aluminium chassis 5 in X 4 in X
N YL e thic pa < g p g i
ToSensor  Tobuttery 3 2L in: this muakes for a neat wall mounted unit.

A series of holes should be drilled for the loud-
speaker vents and others for the switch spindle, the
sensor wires and the tag-strip mounting screws,

The three transistors are fixed to an 8-way tag-
strip, the two extreme tags being chassis connections,

Both this, the loudspeaker and the switch are wired
L Y up as shown in Fig. 3. continued on page 829

Fig. 3. Interwiring details for alarm components
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* SPECIFICATION

» Slewing rate | Approx. |5cm per second F,

Pen span 10-5 cm o

Input resistance 20k Q per full span volt + 6k{X

Dead zone Less than 0-5mm (0-5%,) ?‘%ﬁf’
Accuracy Typically + 2%, ’
Set zero ¢ Anywhere on paper .
Inputs (1) %Eleven attenuator settings cove
3 ering S5mV/cm-10V/em
) ZIV/em for timing pulses ’
- Frequency responsg;D.C.—le at S5cm peak to peak ..

822

THE rate of change of some electrical signals is too
slow for convenient measurement with ordinary
test instruments. Examples of such signals are; the
charge-discharge characteristics of large batteries and
capacitors, leng-term drift voltages in electronic
circuits, outputs from light, pressure and temperature
sensors, biological impulses and waveforms, long
period earthquake waves, and radio astronomy
reception.

Recorders for handling very slow electrical events
are expensive to buy, and some will consume
hundreds of feet of specially sensitised film or
paper euch week when running continuously. The
recorder design offered here can be built for as little
as £15-£20 and draws a lineur ink trace on cheap
rolls of adding and accounting machine paper. Rolls
cut from decorator’s lining paper can also be used.

It is a simple matter to take measurements from
unruled paper with the aid of & transparent grati-
cule, similar to that employed with oscilloscope
screens, and the instrument is conveniently cali-
brated in terms of volts per centimetre of pen
deflection.

Although no attempt was made to exploit the high
accuracy possible with a servo recorder, the accuracy
achieved with standard components is equal to, or
better than, that offered by most quality testmeters.
The recorder pen mechanism is made up from radio
dial cord drive parts, and a model bouat motor sup-
plies the necessary motivating force.

DESIGN CONSIDERATIONS

A simple, uncorrected servo system would drive
the recorder pen in a most erratic manner. The pen
could oscillate, overshoot the mark, undershoot, or
take a long time to traverse the paper. As with
audio amplifier testing, servo faults really come to
light when the system is subjected to a step or
square wave input, see Fig. la.

Of course, we are concerned here with a very low
frequency squuare wave test signal, say 0-0IHz, as
there is a limit to how fast a heavy pen can be made
to respond. Most servo recorders have a frequency
response extending to not more than a few Hertz
at most.

Yet another fault, as shown in Fig. 1b, is where’
the pen moves in a series of jerks or steps when the
input signal varies very slowly.

Practical Electronics  October 1971



SQUARE WAVE |INSTABILITY— |OVERSHOOT
INPUT (RINGING)

UNDERSHOOT

POOR SLEWING
RATE (RISE TIME)

EXCESSIVE DEAD-ZONE

SLOWLY CHANGING
(BACKLASH)

INPUT SIGNAL

"\

(a)

(v)

Fig. I (a) Oscillograms indicating various faulty recorder responses for a test square wave input. (b)
ramp distortion oscillogram, the result of a jerky pen action.

BASIC CIRCUIT

The basic circuit of the chart recorder is given in
Fig. 2. A high guain operational amplifier, ICI is
arranged to compare two voltages at its inverting
input, one via RI from the slider of VRI1, and the
cther an output voltage via R2, VR is mechanically
linked to the pen drive, and has a reference voltage
V', across its track.

Because of its very high gain, ICI can be thought
of as a switch which is off when both inputs are
equal and of opposite polarity. If one input is
slightly different to the other, the output will switch
hard on in a positive or negative direction, depend-
ing on the relative polarities of the inputs.

With the servo motor at rest, there is zero volts
relative to earth at the operational amplifier output,
and the voltage from VR exactly cancels the input
voltage, assuming that R1 equals R2.

Suppose now that the input increases by positive
30 millivolts: this small change of input is amplified
and causes the output to switch hard on and place
something like negative 6 volts across the motor
brushes. The motor now rotates in a direction
dictated by output polarity and moves VRI1 slider
to a new position where the slider output has
increased by a negative 30 millivolts, thus cancelling
the change of input voltage, and reducing the voltage
across the motor to zero again.

The distance travelled by VRI slider during the
above operation is equivalent to the positive 30
millivolt input change.

When R1 equals R2, the full pen deflection, or
span, will represent an input voltage equal to Vy, and
if R2 is halved in value the span will be equivalent
to half V. All that is necessary, therefore, to provide
a choice of cualibrated inputs, is single switched
values of R2.

OVERCOMING INSTABILITY

The servo system shown in Fig. 2 would be
unstable if the dotted components Cl and R, were
omitted. There are two forms of instabjlity at work
here, the first caused by too much amplifier gain,
and the second by the delaying action of the servo
motor, or electro-mechanical integrator effect. The
inclusion of a feedback resistor R, serves to reduce
amplifier gain to a manageable level, but if it is made
too small in value there will be a large unwanted
dead zone, giving a result similar to Fig. 1b.

The function of C! is to supply a differentiating
action which almost exactly cancels servo motor
integration. Without it there would be instability
and overshoot resulting from a sudden change of
input voltage.

If, however, Cl is too large in value, over correc-
tion leading to undershoot will be the result. It
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|

[

R2

INPUT AAA S — A A P
VOLTAGE vy

Fig. 2. Basic chart recorder circuit

follows that Cl and R; should be made adjustable
to cater for individual variations of motor speed
and amplifier gain.

The remaining factor of a poor slewing rate is
largely determined by the power of the motor and
gear reduction used.

PAPER FEED PROBLEMS

A few problems can occur with the chart paper
feed. Usual faults are short-term speed discrepancies,
and lateral shifting, or wobble of the paper.

The former is quite difficult to cure, even when
the paper has sprocket holes, and is due to paper
imperfections, etc. A timing pulse fed to the pen at
regular intervals will, however, serve to calibrate
paper speed. Lateral shift can be prevented by
correct design of the paper feed mechanism.

Controls are mounted on a single piece of aluminium
which also forms a'chassis for the amplifier panel. Note
the heat sink for the output transistors
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CHART RECORDER CIRCUIT

The complete circuit of the chart recorder is given
in Fig. 3. A brief comparison with the circuit of
Fig. 2 will help to identify the main component
functions.

VR3 in Fig. 3 is the mechanically driven potentio-
meter equivalent to VR in Fig. 2. VRS and R21 are
equivalent to RI, pin 4 of the i.c. package is the
inverting input, inputs R8 to R 18 are switched values
for R2, diodes DI and D2 provide the reference
voltage VRB, VR4 gives a variable output from
differentiating capacitor Cl, and VR6 acts as an
adjustable dead zone or R, value.

Now looking at Fig. 3 in more detail, VR ensures
that the chart recorder will maintain its zero setting
with the input terminal open or short circuited, by
supplying a small offset compensating voltage to the
amplifier non-inverting input, pin 5. VR2 allows the
pen to be set anywhere on the chart paper (centre
zero, or zero either side) by injecting a large offset
voltage to the summing junction via R7.
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VRS is for initial calibration of the instrument.

Attenuator steps (resistors R8 to R18) are in a
1, 2, § sequence, from SmV/cm up to 10V /cm, plus
an additional input for timing pulse calibration of
chart speed.

The motor specified for use with the recorder has
a stal]l current of S00mA at 6V d.c., far in excess
of the output capability of an i.c. operational
amplifier.

Complementuary emitter followers TR1 and TR2
serve to boost the amplifier output current to a
maximum of 1A, thus allowing other motors of
heavier consumption to be substituted.

HUM INDICATOR

If mains hum or other higher frequencies ure
present at the recorder input they could be ampli-
fied and fed to the motor as a.c. power, thus causing
it to overheut. There is no visible response from
the servo to input frequencies above about 15Hz,
so some method of indicating these unwanted inputs
must be devised.
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Chort

Mator
M> M02
~
MAINS
INPUT

(c)

COMPONENTS . . .

Resistors
RI 10kQ2 RIO
R2  10kQ RII

Q1% RI9
10k 1, R20

200kQ 29,
6:8kQ

R3  100Q RI2 20kQ 19,  R2l 100k
R4 100Q RI3 40kQ 19, R22 1-5kQ
RS  220Q RI4 100k 19, R23 3:3MQ
Ré6 2202 RIS 200k 19, R24 560
R7 200kQ  RI6 400k 19, R25 22Q IW
R8 1kQ 1% RI7 IMQ 1%  R26 220 IW
R9 2kQ 1% RI8 2MQ 19
All 2-10%, 1 watt carbon except where stated.
Potentiometers
VR] 100Q miniature horizontal mounting pre-set
VR2 5k linear carbon

VR3 20k wirewound or linear carbon (see text)
VR4 [k miniature horizontal pre-set

VRS 200k miniature horizontal pre-set

VR6 [00k(2 linear carbon potentiometer

Capacitors
Cl  IuF polyester
C2 5nF polystyrene
C3 200pF polystyrene

Integrated Circuit
ICI SN 72709N, BP 70% or 709 OPA

Transistors
TRI ADI6I

Diodes
D1, D2 VRS5-25B-F 5-25V 2W Zener (2 off)

Rectifier
D3-Dé Rec-41A

Transformer
Tl Filament transformer, secondaries 6:3V |-8A;
6-3V |-8A (Radiospares “Hygrade'’)

Switches
S| Single pole 12 way wafer
$2 Single pole mains on/off

C4 350uF elect. 15V
C5 5,000uF elect. 12V
Cé 5,000uF elect. 12V

TR2 ADI62

Lamp

LPl 6V 0-36W
Miscellaneous

4tin X 2%in 0-lin matrix s.r.b.p. or copper
laminate board, 16 s.w.g. sheet aluminium, knobs,
terminals, lampholder, TO-66 mica washers with insu-
lating bushes. For mechanical components see text.
SK1-SK3 Miniature sockets with plugs. MOI, M02 (see
text).
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It might be thought a simple matier to just filter
out all frequencies above 5Hz, but this could upset
the servo compensation and catse undershoot and
instability. Instead. a lamp LPI and capacitor C4
are included to give a visual warning of hum.

Recorder accuracy is muinly determined by the
track linearity of VR3 and the tolerance of input
resistors R8-RI8.

GENERAL CONSTRUCTION

The layout of individual chart recorders may
differ from the prototype. to suit individual pre-
ferences and mechanical components to hand. Some
readers may wish, for example, to increase the pen
span and paper width to, say. 10 inches, or merely
tailor the instrument to fit an existing box.

To fuacilitate custom building, the recorder is
broken down into the following sub-units: ampli-
fier panel, power pack, TRI and TR2 heat sink,
control panel. pen drive, und chart drive. The
chassis frame to which the pen drive and chart drive
are mounted can be fashioned from brass or alloy
angle, sheet aluminium, or Meccano parts.

AMPLIFIER PANEL CONSTRUCTION

Fig. 4 shows the amplifiecr punel layout. As there
are No wiring crossovers. components can either be
assembled on a 01 inch matrix, punched s.rb.p.
board or a printed circuit. In the latter case it is
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advisable to usz a 14 way dual-in-line socket for
the i.c. package owing to the difficulty of desoldering
in the event of a failure.

Panel leads are labelled A to M for quick identi-
fication during final wiring of the chart recorder.

POWER PACK CONSTRUCTION

With only four components, the power pack can
be quickly assembled on a suitable piece of aluminium
sheet, with clips for the capacitors. The sheet acts
as a heat sink for the rectifier bridge assembly.

Yellow rectifier pins are wired to the transformer
output, and the connection to C5 is the red pin.
Finally, ensure-that the finish of one transformer
6-:3V winding is connected to the start of the other
winding when forming the centre tap. See Fig. 5.

HEAT SINK AND CONTROL PANEL CON-
STRUCTION

TR1 and TR2 should be provided with a heat
sink equivalent to at least 16 square inches of
16 s.w.g. aluminium sheet, If the control panel is
bent to form a chassis for the amplifier panel, this
will act as an auxiliary heat sink. The power tran-
sistors must be mounted with insulating washers,
and it is advisable to check this insulation with
testmeter during construction.

PEN DRIVE UNIT

Details of the pen drive are given in Fig. 6. The
pen boom can be made of 'a section of chromed
tubing tuken from an old portable radio or tele-
vision telescopic aeriul, or just plain brass tubing.

S :::Yl (sE€ FI6 8

SECONDARY

/CENTRE TAP
Tt

ek
N

YELLOW
D3 D6
Fig.5. Modular assembly of power pack on aluminium sheet
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Pen Boom 7‘/;

Pen Span 102 em
Pen Carrier

Nylon cord
Y
————————————————— S — - ——— = —~——]
T 9
T x
Wire Hooks Pulley
soldered to
Carrier

Pulley

Motor

13/, dia Orum
4 Puiley

Fig. 6. Details of the pen drive assembly

The short piece of brass tubing which acts as a
pen carrier should be a snug sliding fit on the
boom. A compass attachment is sescurely glued to
the carrier with epoxy resin to accept a range of
tubular nib drawing pens of the Varient type.

VR3 is an ordinary wirewound or linear carbon
one to three watt potentiometer, which is easy to
obtain and cheap to replace when worn out. If
the user wishes to extract the best possible slewing
rate from his recorder, it should be specially selected
or treated for minimum spindle torque.

It is possible to lighten the action of many wire-
wound pots by taking the back off and removing any
thick protective grease with switch cleaner.

If the component used for VR3 is later found to
have a linearity error of more than 1 per cent,
this can often be improved by wiring a 1 Megohm
preset resistor between the slider and one end of the
track. The linearity error of general purpose poten-
tiometers is seldom quoted by manufacturers, but
those with values above 10 kilohms can be surpris-
ingly good. If in any doubt, a precision potentio-
meter with low torque and a linearity error of less
than 05 per cent can be purchased.

D.C. MOTOR

The d.c. motor (MO1) employed for the recorder
must have carbon brushes. o stall current of less than
1A, and be fitted with a gear reduction in the region
of 16 1 1.

A motor with o multi-speed gearbox is preferable
as it allows the reduction ratio to be adjusted to suit
the frictional loading of the cord drive for optimum
slewing rate.

The motor pulley is a brass or plastics bush
mounted on the gearbox spindle with a tight fit
p.v.c. grommet. Rubber grommets are useless in this
application and will wear out quickly. Conventional
brass or plastics pulleys, on the other hand, are
prone to slipping. It is advisable to support the free
end of the gearbox spindle with some form of bush
bearing.

After assembly, check the pen drive for smooth
action by connecting a 14-3V battery to the motor.
It may be necessary to alter the tension of the drum
spring and remove high spots from the boom tube
with glasspaper.

If a longer pen span is required, this can be
achieved by fitting an extended boom tube and a
larger diameter drum. The diameter of drum needed
for a given span is equal to the span in centimetres
divided by 597, assuming that VR3 has a 270
degree effective rotation.
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Flexible Coupler

Synchf;onous

motor
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(MOZ) fitted with torque
rod y,
Flexible Coupler
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Tdler Roller Y30/0
rubber tubing 1ong \,\

Fig. 7.

CHART DRIVE UNIT

The drive mechanism shown in Fig. 7 accepts any
width of puper, up to the full pen span, without
lateral shifting. The paper moves from the roll.
through adjustable guides, and under a tensioning
rod; this rod, in conjunction with the short idler
roller, maintains a stable feed. Smooth, seam free
rubber tubing is glued to the drive spindles to form
the rollers.

Ball reduction drives are used to give a selection
of speeds from one chart motor. For example.
one r.p.m. motor with three cascaded 6 : 1 ball
drives gives the following speeds with a 1 inch
diameter drive roller: 4cm/min, 40cm/hr. 6:6¢m/hr,
and l-lem/hr.

When a reduction drive is not needed it can be
replaced by a flexible coupler or short length of
4 inch spindle.

The prototype chart drive employed roller spindles
mounted in thick brass bearers, but this was later

Tcnsioning Rod
retained by
solder tags

2 shaped

. Adjustable

.
AT \

Guides
\\

Drive Roller -
1/20/0 rubber \ : Roll of

. 7 tubing4’long paper
114 dia Spindle

Details of the chart drive unit

found to be too robust and difficult to adjust. A
much simpler form of construction would be with
spindles revolving in bearings made from old poten-
tiometer bushes, which are bolted to ungle or sheet
aluminium,

MECHANICAL COMPONENTS

A Mini-Richard motor with six speed gearbox cun be
ordered from most model shops and is imported
by Ripmux, 80 Highgate Road, London, N.W.5. A
Variant pen with 0-:2mm nib. and a compass attuch-
ment is available from large stationers. Electronic
Brokers Ltd., of 49-53 Pancras Road. London,
N.W.I. can supply MA23 chart motors with fixed
speeds ranging from 20 r.p.m. to 1/240th r.p.m.

Silver steel } inch diameter spindles are stocked
by ironmongers, and the dial drum, flexible couplers.
and reduction drives by the ‘usual electronic com-
ponent suppliers.

Chassis frame with pen
and chart drive unit
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FINAL ASSEMBLY AND SETTING UP

Chart recorder sub-units are wired together as
shown in Figs. 8a, b. The following points should be
borne in mind before testing the recorder, and during
final assembly.

Connections to the track of VR3 may need to be
reversed to give the desired direction of pen travel
for a positive input voltage. If the leads to the
d.c. motor are out of “sense” with VR3 rotation the
pen will move hard over to one side of the paper

PEN PEN
BEOM CARRIER

~ ' GEARBOX

134 pia

1/4vx 5/32,4
PVC GROMMET
PULLEY

Pen drive unit
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MOTOR (MO1)

AMPLIFIER UNIT ;
POINT H Lt

Fig. 8b. Wiring of switch S

and will not respond to an input signal. A pecu-
liarity of the Mini-Richard gearbox is that jt changes
its direction of rotation for each step change of
gear ratio, thus necessitating reversal of motor leads
when changing gear.

To set up and calibrate the recorder, all pre-sets
and VR2 and VR6 should first be placed in the
mid-track position. Stick a 0-10cm scale (cut from
an exercise book or a thin plastics ruler) under the
pen and switch the recorder on. The pen should
move to somewhere near the Scm mark and stop.
If the pen oscillates, increase the VR6 dead zone
setting. Position the pen at exactly Sem with VR2.

If the input attenuator is set to SmV/cm, and
input 1 is shorted to earth, the pen will be seen to
shift to a new position. Bring the pen back to the
Sem mark with VR while the input is still shorted.
There should be no movement of the pen when the
input is open or short circuited. Now set the
attenuator to 1'V/cm and inject a known d.c. voltage
into input 1. Calibrate the pen deflection by adjust-
ment of VRS.

To check for over or undershoot, have the chart
paper moving at maximum speed and switch a fixed
input voltage on and off, this should trace.a rough
square wave. Adjust VR4 and VR6 for best square
wave response, with reference to Fig. la.

As a final test for smooth pen travel in response
to a slowly changing signal (Fig. 1b), charge a
1,000.F capacitor to about 10V and connect it
across input | and earth with the attenuator set to
2V /cm, The pen will trace the discharge curve of the
capacitor and if it moves in a series of jerks or steps,
try increasing the gearbox reduction ratio or use a
smaller dead zone. The recorder should now be
ready for use.

USING THE RECORDER

Normal precautions should be taken to avoid
input ‘hum when connecting the recorder to other
equipment, in some cases it will be necessary to
increase the dead zone setting to extinguish LPI. If
desired, limit switches can be fitted, to open circuit
trace, try another brand of ink, or water down the
ink.

Ensure that the servo motor does not remain
stalled for long periods with the pen at span limits.
If desired, limit switches can be fitted, to open circuit
the collector of TRI1 or TR2. Alternatively, the pen
drive cord tension can be carefully adjusted so that
the motor pulley slips when the pen reaches the
end of its travel.
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Fig. 9(a). Simple u.j.t. oscillator circuit that can be built
for calibrating chart speeds. (b) Showing timing pulses
superimposed on trace
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Fig. 10. Circuit diagram for a divide by ten probe. This
extends the measurement capability of the recorder to
higher frequencies

The circuit of Fig. 9 shows a simple pulse
generator for calibrating chart speeds. A pulse out-
put is obtained at intervals ranging from 5 seconds
to 30 minutes by switch selection of two capacitors
and adjustment of a 1 megohm potentiometer. An
example of timing pulses superimposed on a trace
is given in Fig. 9b.

As it stands, the recorder will display an undis-
torted sine wave of 1Hz at more than 5 c¢cm peak to
peak, and SHz at lcm peak to peak. It is possible
to measure and record the average level of higher
frequencies by using a radio frequency probe, such
as that shown in Fig. 10.

The probe has a frequency response extending
from 100Hz to tens of megahertz, and with its divi-
sion ratio of ten will offer 0-10V r.m.s. when the
recorder attenuator is set to 100mV/cm, 0-20V
r.m.s. at 200mV /cm, and 0-50V r.m.s. at S00mV /cm.
If the probe is used with attenuator settings below
100mV /cm it will need to be recalibrated because of
resistive loading, and linearity will be poor.

The servo chart recorder is well suited for use with
the Seismograph described last month, and with
Radio Astronomy receivers.
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RAIN & WATER LEVEL ALARM

continued from page 821

Ring of
blotting paper

&
%
</

s

Wall mounting
bracket

Fig. 4. Funnel arranged as a sensor for rain or snow

SENSORS

The sensors can take two forms. For water level
warning two brass rods should be spaced about an
inch apart and positioned above the water surface at
the required level.

For rain or snow a plastic kitchen funnel can be
used as seen in Fig. 4. Here two copper wires are
fitted through small drilled holes at the top of the
neck and a circle of blotting paper is slipped in so
that it touches both. By using this arrangement
snow, which may not soak into the blotting paper,
will also build up until it bridges the sensors. Very
light rain will tend to stick to the sides of the funnel
and run down, soaking into the paper. A simple
bracket should grasp the neck of the funnel for
mounting to an outside wall or post.

Very long lengths of wire can be run between the
sensors and the alarm because of the sensitivity of
the unit.

LDR CUT-OUT

A simple refinement to the circuit can make sure
that you are not disturbed by the alarm at night—
after all if used as a rain alarm you usually couldnt
care less if it pours after dark. Simply insert a light
dependent resistor such as the ORP 12, in the col-
lector supply to TRI. The resistance will stop
operation of the whole unit except during daylight.
Obviously this 1.d.r. will have to be mounted outside.
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HE previous article dealt with the setting up of

the aerial system and the construction of a
suitable corner reflector. This article deals with the
pre-amplifier. the converter, the receiver, and the
recording system.

PRE-AMPLIFIER

Although a general specification has been lud
down for the pre-amplifier, some latitude is permis-
sible provided that certain of the important para-
meters are Kept in mind. For example, the desired
gain has been stated as not less than 16dB. There
is no reason why this should not be greater, provided
that the unit is stable and the noise level at a reason-
able figure.

More than one unit could be used up to a maxi-
mum overall gain of 100dB. Again, it is the stability
and noise factor which will be important. If the
noise level is too high the latter stages of the
amplifiers may be overloaded, not forgetting the
receiver. The result in such a case would be useless.
The pre-amplifier gain must be consistent with low
noise and real amplification of signal.

It is preferable to have a pre-amplifier at the
aerial itself, and if two units or more are available
then the first can be mounted on the aerial and
the others located nearer the receiver. It will be
clear that the screening and earthing of high gain
units will need care. The interconnecting coaxial
leads will have to be routed and be cut so that
nodes do not appear on the screening. This is best
accomplished by avoiding multiples of one -half
wavelength when cutting to size.
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The North American Nebula
(N.G.C. 7,000). The shape of
this nebula shows how it
became so named. It is about
3 degrees east of x Cygni.

BY F.W.HYDE
PART 5

POWER SUPPLY ARRANGEMENTS

The pre-amplifier can be a standard commercial
type, built round either valves or transistors. Where
the aerial is at the observation position the power
supply offers no problem whether valve units or
transistor units are employed. However where the
aerial is some distance away there can be problems.

If valve units are decided upon, and provided the
distance is not excessive, mains leads may be run.
If this is the case it is recommended that they are
laid in the ground, since this will generally avoid
any local interference being picked up and con-
veyed to the amplifier.

An alternative arrangement is to use low voltage
trunsmission by means of a step-down, step-up
system at the ends. Since this will require rather
larger cable it could be more costly than the simple
system. '

If the units are transistorised then the power can
be taken via the aerial lead with suitable filter net-
works at each end. Alternatively the power pack
may be an integral part of the unit, and normal
mains leads taken to the point of use.

It is not recommended that dry batteries be used,
Wet (secondary) batteries are a possibility if they
happen to be available. On the whole it is perhaps
best to. use the mains feed for this will provide a
peint for appliances that may be used when working
on or modifying the aerial or ancillary systems,

A watertight case or box should be provided to
house the unit since exposure to the weather will
cause serious problems. It is also a wise precaution
to tape up the couxial connection points.
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@l ﬁém‘ . BUILD, SEE & LEARN system
. tLFL_j Step by step we take you through the apparent
intricacies of electronics and show you how easily you
can master the subject. Write for the brochure which
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We provide a full range of components and sub-
assemblies, with details of what they do, so that you
learn to recognise all the ‘bits and pieces’. Using
some of these you are instructed in how to build this
oscilloscope, simply and quickly.

You are shown how to read and understand circuit
diagrams so that you can later build more advanced
equipment or draw your own diagrams.

You can construct over 40 kits, including:—

- Valve experiments - Electronic switch

- Transistor experiments . Simple transmitter
- Amplifiers * a.c. experiments

o
L2
3

» Oscillators

- Signal tracer

- d.c. experiments

- Photo electric circuit
- Computer circuit
« Basic radio receiver

- Simple counter
- Time delay circuit
- Servicing procedures

This course has been designed to help even those who are
complete newcomers to electronics. No Maths needed !

To: British National Radio School, Reading, Berks.

' POST N ow : Please send your free Brochure, without obligation, to: :
NAME. . e o . -

FOR | rooRess |

FREE BROCHURE | . . . .. :

BLOCK CAPITALS PLEASE

FREE SPECIAL ELECTRONIC GIFT

to allour Students POST COUPON NOW!
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VARIABLE VOLTAGE TRANSFORMERS

BODINE TYPE N.C.l. GEARED MOTORl INPUT 230/240V a.c. 50/60 OUTPUT
(Type 1) 71 r.p.m. VARIABLE 0-260V.
1 Torque 10Ib. inch. § All Types (and Spares)
A~ Reversible. 1/70th h.p., | from { to 50 amp from stock.
50 cycle, 0-38amp. (Type) | SHROUDED TYP

r.p.m., orque
" inch CRaversible. 1jgoch § | amp, £5:50. 25 amp, {675.
©  h.p., 50 cycle, 028 amp. | 3 amp, £9.75. , 8 amp, £14-50.

‘As new’ cnndmon Input voltage of motor | 10 amp, £18- 50 12amp, £21-00

1315V a.c. Supplied complete with trans- o |15 amp, £25-00. 20 amp, £37-00. 375
former for 230/240V a.c. input. Price, either amp, £72:00. 50 amp, £92-00. Carr. extra,
OPEN TYPE (Panel Mounting) £ amp, £3-93.

Carr 40p on open types.

2'5 AMP

type £3:15 plus 35p P. & P. or less trans-
former £2-13 plus 27p P. & P.
—— — e — — — Iamp,(SSO 24 amp, £6-63.

.12 YOLT bC MOTOR l e —
Powerful { amp. RE-

VERSIBLE motor 2 Ty )
Speed 3,750 RPM com- [(' s .
plete with external gear &

train (removable o inal 100 WATT. | ohm, 10A; 5 0hm, 47A;
speed Lramovable)  &iY 4".‘ i @ 10 ohm, 3A; 25 ohm, 2A; 50 chm. |-4A;
di P 95 1 100 ohm 1A; 250 ohm, 0-7A; 500 ohm,
ia. Price 95p inc. post. 0-45A; | k12,280 mA; 15 k0,230 mA; 25k, 2A; 5kQ, 140

T G A e e ——— meter 3}|n ‘Shaft length Fin, dia. H'n Al a £I 50

230V/240V COMPACT . P.&P.
50 WATT. F.l/snPO/zs/sw|o0/1so/soo1|/| 5/2:5/5ka. All at

SYNCHRONOUS
GEARED MOTORS\ e lzs WATT. |0/15/50/|00/250/500/|/: -5/2-5/3:5/5kn.  All at
78p each. P. &P

Manufactured by either Sangamo, Haydoh or
————_-—.————————-

Smith. Built-in gearbox.
STROBE! STROBE!

1 rev. per hour. Clockwise rotation.
a Strobe U ng the latest type Xenon white

I rev. per hour. Anti-clockwise rotation.
2 revs. per hour. Clockwise rotation.

” u

light flash tube. Solid state uming and triggering
circuit. 230/250V a.c. operation.

3 revs. per hour. Anti-clockwise rotation.
60 revs. per hour. Clockwise rotation.
EXPERIMENTERS’ ECONOMY KIT
Speed adjustable | to 36 Flash per sec. All electronic

Fraction ofm:kers price. Allat75pincl. P.&P
— — — — ——— —

components including Veroboard S.C.R. Unijunction
Xenon Tube and instructions £6:30 plus 25p P. & P

ALARM BELL
Mfg. by GENTS. 6 inch bell, 3/6 volt D.C.
;p;r}(lan As NEW. Only €1 so plus 45p |
NEW INDUSTRIAL KIT
tdeally suitable for schools, laboratories, etc. Roller tin
printed circuit. New trigger coil, plasuc (hynstor

—— — — — — —
= Speed adjustable 1-80 f.p.5s. Price £10-50. P. & 50p.

200-250V A.C.
INDICATOR ~ “="===( i) HY-LYGHT STROBE MK Il

NEON —>> |

Available in red or amber at 20p each. Orin This strobe has been designed and produced for use in
green at 32p each. Minimum order 3 units. large rooms, halls and the photographic field, and
P. & P. 5p. utilizes a silica plug-in tube for longer life expectancy,
o — — 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
Suitable metal case and reflector £4:00 extra.

AND NOW'!
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.

@ Fantastic Octal based tube with massive electrodes.
.Reac(or control circuit producing an intense white

"
~
~
[
»
n

ELECTRONIC
ORGAN KiT

Easy to build, Solid State. Two full
octave (less sharps and flats). Fitted
hardwood case. Powered by two
penlite 14V batteries. Complete set
of parts nncludmg speaker, etc.,
together with full instructions and 30

50 in | ELECTRONIC PROJECT
KIT

50 easy to build Projects. No solder-
ing, no special tools required. The
kit includes Speaker, Meter, Relay,
Transformer, plus a host of other
components and a 56-page instruction
leaflet. Some examples of the 50
possible Projects are: Sound Level

The brnlllant light output of the “SUPER™ HY-LYGHT
gives fabulous effects with colour filters.

Never before a Strobe Kit with so HIGH an output atso
LOW a price. ONLY £20 plus 75p P.

Suitable metal case & reflector £7-00 plus 459 P.&P. extra
7-inch POLISHED REFLECTOR

Ideally suited for above Strobe kits. Price 53p. P. & P.
13p or post paid with kits.

Meter, 2 Transistor Radio, Amplifier,
etc. Price £7-75. P. & P. 30p.

CRYSTAL RADIO KIT
Complete set of parts, including:
Crystal Diode, Ferrite Aerial, Drilled
Chassis, and Personal Ear Piece. No

RELAYS siEMENS, PLESSEY, Etc.
MINIATURE RELAYS - COMPETITIVE PRICES

|
1
|
|
|
|
tunes. Price £3-00. P. & P. 22p. ]
|
1
1
|
1
i
|

soldering, easy to build, full step by | 2y 3 | 4 I 2 3 | 4
step instructions. £1-75 inc. post. I —Zs—-wmm——mmm Tp‘
— . — ——— — — | |85 | 6-12]| 4 cjo 73p* I;go h‘:%g ' ﬁ”, :Jp:
230v A 230 | 9-12| 4 ¢/o 78p*| 1,250 c/o P
E?(?reme?y soowle-lsuleol( :‘D l 280 | 9-121 2 ¢/o 73p*|2,500 | 36-45 | 6M 63p°
approx Hlbppull 1” travel 1600 |18-32 4 cjo 78p* 12,400 130-48 4 cjo ! 200
Fitted with mounting feet, 700 ,16-24 | 4M2B ' 63p*|5,800 |40:70 4 cjo | 63p*
Size: 4" long, 2§” wixde 3’; I 700 | 16-24| 4 clo 78p* 9,000 ino g0 ] oo
hi‘h: £2-00 incl P. & f" 700 ' 12-24" 2 cfo ! 63p*| 15k [85-110! &M i 50p*
— - - l (1) Coil ohms; (2) Working d.c. volts; (3) Conucu, {4) Price

230-250V SOLENOID "
Mfg. by Westool, approx. 14lbpull (similar in
appearance to above illustration). Size of fe;t MAINS RELAY
1§ X 1 &". Price 85p incl, Post. 230V a.c. coil 3¢/o. 10 amp a.c. contacts, 50p plus 8p P. & P,

(HD) Heavy Duty. All Post Paid. *Including Base.

VENNER Electric Time Switch I et i S St T M Sy o —— S—
7.00/2150V gx.“GPO. Tezs‘(’:d.ganua'gy MOTOROLA MAC 11/6 PLAST'C

set 2 on, .

switch:  (0A €295, 15A €325, I TRIAC 400 PIV. 8 AM

20A £3-75. P. & P. 20p. Also
available with solar dial ON dusk,
dawn. Price as above.

applications sheet. Price £1.05,
Suitable DIAC (RCA 40583) 30p each.

2] Now available EX STOCK. Supph&ed w7|(h full data and
’ I P

SERVICE TRADING CO

All Mail Orders—Also Callers—Ample Parking Space
Dept. P.E. 57 BRIDGMAN ROAD, LONDON W4 SBB
Phone 01-995 1560 SHOWROOM NOW OPEN MON.-FRI.

Personal callers only. Open Sat.
9 LITTLE NEWPORT ST.
LONDON WC2H TII  01-437 057¢

832

BLACK LIGHT KIT
\

This kit consists of a hlzh pressure mercury
discharge lamp enclosed in a deep blue-violet
outer bulb. This absorbs all visible light
given by the discharge but transmits the
long-wave ultra-voilet rays.

The unit performs in a similar fashion to the
fluorescent tube type units in use in some
discotheques but instead uses a 3-pin B.C.
lamp fitted into a high intensity spots
fitting with ful|y adjustable swivel bearing.
The reflector is also fully adjustable and the
unit may be mounted in any position and
focused as desired.

White shirts and dresses glow "Whiter than
white'. Paint scenes on walls, etc., with our
spe:-al fluorescent paint, focus the black-
light from across the room and switch-on.
The pictures glow brilliantly as if by magic!
Full kit includes lamp, reftector, control-gear,
generous samples of five different colours
of fluorescent paint and full instructions.

Price €25 carr. paid. S.A.E. with all inquiries.

PSYCHODELIC LIGHTING
UNIT Mk.3

T
1—1{;: "i "\‘:‘l :j

HRLALEE
T o o
Lhiddsanls

This unit represents a natural progression
from our phenomenally successful Mk. 1 and
2 Units. As before the drive voltage is
derived directly from the ampliﬂer output
or across the speakers. The unit converts
the audio frequency signals into a three-
coloured light display; the colour depending
on the frequency of the signal and the inten-
sity on the loudness of the audio source.

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

Complete assembly builc and tested. Size
9in - 7in 3in.

Price €25 carr. paid. S.A.E. wicth all inquiries.

AUDIO MIXER MODULES

A range of audio Pre-amplifier Modules is now
available enabling the construction of
custom-built audio mixers for studio, P.A,
and discotheque installations; at reasonable
cost and with many facilities usually available
only on expensive systems. The modules,
constructed on fibre-glass printed-circuit
boards are complete with anodised aluminium
black facia plates and four control knobs.

A comprehensive range of input modules is
available, together with mixer/line amplifier
and V.U. meter, power unit and 100W
slave amp.

See Aug. and Sept. Practical Electromics for
further details or send 25p for manualshowmg
mixing arrangements, connection data, etc.

Trade inquiries welcome.

DABAR ELECTRONIC PRODUCTS
98a LICHFIELD STREET
WALSALL, STAFFS WS! 101

WALSALL 34365
MAIL-ORDER ONLY
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Fig. 5.1. Pre-amplifier for 137MHz, basic circuit using field effect transistors

PRE-AMPLIFIER CIRCUITS

The choice of pre-amplifier circuitry is a wide
one, and some examples for the home constructor
are given in Figs. 5.1 and 5.2.

Commercial units can be purchased from a number
of suppliers. Among these commercial units
will be found some specially designed for the
144MHz amateur band. It should be a simple matter
to modify these for the chosen frequency of 137MHz.
This can be done in such a way that the pre-amplifier
may be used for both purposes.

THE CONVERTER

Considering the converter, it is better in some ways
to use a commercial product since all the “bugs”
will have been dealt with in the course of develop-
mznt. However, if the urge to start from scratch is
strong, then there are commercial units that can be
modified or entirely new units may be designed
and made up.

To cover this aspect two circuits have been
drawn as a guide and are shown in Figs. 5.3 and 54,
Commercial television converters can be modified
for the purpose and both valve and transistor types
are available. Alternatively, local radio service
dealers may have suitable turrets available from
obsolete television sets.

One particular example which the writer used was
a turret from a Murphy Television receiver which
was manufactured as a unit by Sidney Bird Ltd.
Some of these are likely to be still around. The
coils on these units were easily accessible and gave
no difficulty when it came to modification,

As in the case of the pre-amplifier, there are some
commercial converter units built for the exact fre-
quency band required and others that are avajlable
for the amateur band of 144MHz. Generally, these
latter are easily modified, but if crystal controlled the
latitude on such units as regards tuning coverage
would be too narrow. In such cases, the crystal will
need to be deleted and the necessary circuit modi-
fications made.

Another point to bear in mind is that some of
the converters that may be available on the surplus
market have an intermediate frequency which is
above 30MHz. Here, unless the communication
receiver to be used has a range above 30MHz, addi-
tional modification would be required.
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*ADJUST POWER TO

GIVE 70V AT THIS POINT\ 3 ¥

R2 2-2k0L

C1
1-10pF 2
"lOpF,
C4 27pF
3]
AE
T 3
10pF
< 63V
- —0
Fig. 5.2.  Pre-amplifier for I37MHz, basic circuit using

triode valve

A final point that must be emphasised is that the
converter must be adequately bonded to the receiver.
The i.f. output of the converter will come to the
aerial terminal of the receiver, but it will not be
sufficient to rely on the earthing provided by the
couxial lead. The chassis of the converter and the
chassis of the receiver must be properly electrically
bonded together,

THE COMMUNICATIONS RECEIVER

In the case of the receiver, if there is the need to
acquire one, there are two groups to choose from:
the current range of commercial receivers, and
those which appear on the surplus market.

There are many well known brand names that
come to mind, and some of these receivers may
already be in the possession of readers who propose
to attempt this radio astronomy project. Some of
the “surplus™ types have increased in price over the
last year or so. This usually means that they are
almost in mint condition. The most important point
to be made in regard to the older types of com-
munications receivers is the availability of spare
valves.
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NEW 1971 CATALOGUE
NOW READY-OUR BEST YET

64 pages and cover—thousands of

well classified
valuable
10p.

items—pages
information—post free,

of

ELECTROVALU

Electronic Component
Specialists
EVERYTHING BRAND NEW TO SPEC - LARGE STOCKS - NO SURPLUS

MANY AT NEW REDUCED PRICES

BARGAINS IN NEW SEMI-CONDUGTORS

ALL POWER TYPES WITH FREE INSULATING SETS

Codes: C=carbon film, high stability, low noise.
MO =metal oxide, Electrosil TRS, ultra low noise.
=wire wound Plessey.

Values:

E12 denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47,
56, 68, 82 and their decades.

E24 denotes series: as E12 plus |1, 13, 16, 20, 24, 30,
36, 43, 51, 62, 75, 91 and their decades.

40361 55p  2N2905 44p 2N4291 15p BC148 9p BFX87 29p
40362 68p 2N2905A 47p 2N4292 15p BC149 10p BFX88 26p
2N696 17p 2N2924 20p ACI107 46p BCIS3 19p BFYS0 23p
2N697 18p 2N2925 22p ACI26 20p BCI54 20p BFYS) 20p
2N706 12p 2N2926 llp ACI127 20p BCI57 12p BFYS52 23p
2N930 29p 2N3053 27p ACl28 20p BCI58 lip BSX20 16p
2N113] 29p 2N3055 60p ACIS3K 22p BCI1S9 i2p C407 17p
2N1132 29p 2N3702 13p ACI76 16p BCI167 Iip MC140 25p
2N1302 19p 2N3703 13p ACY20 20p BCI168 10p MPS6531 35p
2N1303 19p 2N3704 13p ACY22 16p BC169 lip MPS6534 30p
2N 1304 26p 2N3705 13p ADI40 63p BC177 l4p NKT211 25p
2N1305 26p 2N3706 13p ADI142 50p BCI178 13p NKT212 25p
2N1306 3p 2N3707 3p ADIl49 58p BC179 l4p NKT214 23p
2N1307 33p 2N3708 i0p ADI6I 13p sCl82L lip NKT274 18p
2N1308 36p 2N3709 lip ADI162 36p BCI183L 10p NKT403 65p
2N1309 36p 2N3710 13p AFI14 24p BCl84L lip NKT405 79p
2N1613 23p 2N3711 13p AFIIS 24p BC212L t6p QC71 38p
2NI1741 26p 2N38I9 13p AF117 22p BC213L 16p Qcsl 25p
2N1893 54p 2N 3904 35p AFl124 24p BC2l4L 16p QocelD 15p
2N2147 95p 2N 3906 35p AF127 12p BCY70 18p ZT X300 l4p
2N2218 34p 2N 4058 13p AF139 I3p BCY7I 33p ZT X301 16p
2N2218A 44p 2N 4059 0p AF239 36p BCY72 15p ZTX302 12p
2N2219 38p 2N4060 llp ASY26 27p BFIIS 13p ZTX303 22p
2N2219A 53p 2N4061 llp ASY28 27p BF167 18p ZTX304 27p
2N2270 62p 2N4062 12p BC107 12p BF173 19p ZTX500 18p
2N2369A  19p | 2N4I24 18p | BClos 11p | BFI94 14p | Zixsol 2P
2N2483 35p 2N4126 27p BCI109 12p BF19S 15p X 25
2N2484 42p | 2N4284 i15p | BCI25 15p | BFX29 3p | ZTX502 P
2N2646 47p 2N4286 15p BCl26 22p BFX84 25p ZTX503 22p
2N2904A 42p 2N4289 15p BCl147 10p BFX85 52p ZT X504 52p
Code Power Tolerance Ronge Volues 1 to9 10 t0 99 100 up
availoble (see note below)
(S 1/20W 5% 820-220K El2 9 8 7
(S 1/8wW 5% 4-7Q0-470K 0 E24 [} 0-8 0.7
(G 174w 10% 4-70-~-10M0 El2 [} 0.8 0.7
(S 12w 5% - 470-10Mn E24 -2 [} 0.9
(S w I0°/° 470-10MQ EI2 2.5 2 1.9
MO 12w 29, 0n~IMQ E24 4 35 3
ww w 0°/,,,i|/10ﬂ 0:220-3-9Q El2 7 7 6
ww w 5% 20-10K0 EI2 7 7 6
ww W 5% 12Q-10KQ El2 9 9 8

Prices are in pence each for quantities of the
same ohmic value and power rating. NOT
mixed values. (Ignore fractions on total value
of resistor order,)

MULLARD polyester C180 series

250V 20%: 0-01. 0:022, 0:033, 0-047 3p each; 0-068,
01, 4p each; 015, 4p; 0-22, 5p. 10%: 0-33, 7p;
0-47, 8p; 0:68, lip; IuF, 14p; I-SuF, 21p; 2:2uF, 24p.

ZENER DIODES 5% full range E24 values:

400mW: 2:7V to 30V, I15p each; IW: 68V to 82V,

27p each; |'5W: 4- 7V to 75V, 60p each,

‘C|Ip to increase |'5W rating to 3 wartts (type 266F),
p.

CARBON TRACK POTENTIOMETERS,
spindles.
level.
Single gang linear 1000 to 2:2MQ, i12p; Smgle gang
log t4-7KQ to 222M Q, 12p; Dual gang linear 47K
to 2:2MQ, 42p; Dual gang log, 47K to 2:2MQ,
42p; Log/antilog, 10K, K, IMQ only 42p; Dual
antilog, 10K only, 42p, Any type with $A D.P. mains
switch, 12p extra.

Only decades of 10, 22 and 47 available in ranges
quoted.

long
Double wiper ensures minimum noise

CARBON SKELETON PRE-SETS

Small high quality, type PR, linear only: 1000, 2200,
4700, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K,
470K, IM, ZMZ, 4M7, 10MQ. Vertical or horizontal

moun(ing, 5p each.

COLVERN 3 watt Wire-wound Potentiomerters.
100, 150, 250, 500, 1000, 1500 2500, 500Q, IK,
1-5K, 2:5K, 5K, 10K, 15K, 25K, 50K, 32p each.

Handbook of transistor equivalent and substi-
tutes, 40p. (Postage 3p if ordered alone).

MULLARD SUB-MIN. ELECTROLYTICS
C246 range, ax:al lead .. 6p each
Values (uF/V): g I/40 I 6/7.5 7. S/I6 2 5/64
4/10; 4/40; 5/64; 64/64 4/25; 8

I0/|6 10/64; I7.S/7.S I6/40 10/I6 20/64 25/6-4;
25/25: 32/4; 32/10; 32/40: 32/64; 40/16; 40/2'5:
50/6-4; 50/25; 50/40; 64/4; 64/10: 80/25; 80/16;
B0/25; 100/6-4; 125/4; 125/10; 125/16; I60/25.
200/6°4; 200/10; 250/4; 320/2-5; 320/6-4; 400/4;
500/2-5.

LARGE CAPACITORS

High ripple current types: 1000/25, 28p; 1000/50,

41p; 1000/100, B2p; 2000/25, 37p; 2000/50, 57p;

2000/100, £1-44; 2500/64, T7p; 2500/70, 98p; 5000/25,

2%:;, 5000/50, £1-10; 5000/100, £2-91; 10000/50,
-40.,

® ® ® COMPONENT DISCOUNTS

10%, on orders for components for £5 or more.
15% on orders for components for £15 or more.
(No discount on nett items.)

POSTAGE AND PACKING

Free on orders over £2. Please add 10p if orders
under £2.

Overseas orders welcome:
Cha‘rzed at cost.

notice.
U.S.A. CUSTOMERS
U.S.A. orders charged at special prices as advertised

carriage and insurance
Prices subject to alterotion without

by ELECTROVALUE AMERICA, P.O. Box 27,
Swarthmore, PA 19081

Appointed distributors for

SIEMENS (U.K.) LTD.

Appointed stockists

NEWMARKET TRANSISTORS
RADIOHM POTENTIOMETERS

SAVE £6-25 ON THE NEW
ENGLEFIELD 840 AMPLIFIER

This latest Peak Sound high fidelity amplifier in-
corparates many strikingly originai features including
facility for adding in stereo FM tuner. Superb per-
formance characteristics and Juxurious styling.
Electrovalue choice of simulated soft leather covering

injblack, blue, red ordark green. As now
ad‘ver(ised at £49-50. Our price, nett £38.75

MAINLINE AMPLIFIER KITS
70W. power zmplifier, £12:60 nett.

30 WATT BAILEY AMPLIFIER PARTS

Transistors and PCB for one channel £6-46
Capacitors, resistors (metal oxide}, and transistors,
one channel. £8-41,

Complete unregulated power supply pack, £4-75
Suitable heatsink 10DN 400C, 55p

SIEMENS TTL
INTEGRATED CIRCUITS

We stock a large range of all Siemens types for
a very wide range of applications. For details,
see our latest catalogue.

S.DeC RANGE
S-DeC, £1-44; DeCSTOR, £2.88; S DeC 4.pack,
g;g: T-DeC, £2.88; 1 DeC A, £3.18; u DeC B,

Accessory prices increased by approx. 20% (pp. 51-53
in our catologue). Guide prices unchanged.

INDICATOR LAMPS
NEON chrome bezel, round red NR/R, 24p;
chrome bezel, round amber NR/A, 24p; chrome
beze!, round clear NR/C, 24p, Neon, square red
type LSSC/R, 1Bp; amber type LSSC/A, 18p; clear
type LSSC/C, 18p. All above are for 240V mains
operation. Filament types: 6V, 0:04A squarered type
LSSC/R-6V, 30p; 6V, 0-04A amber type LSS5C/A-6V,
JOp, 6V 0-04A clear type LSSC/C-6V,

0-0. green type LS5C/G-6V, 30p; 12V
LSSC/R 12V, 34p; 34V 0-04A LS5C/R-28V, 45p.

SIEMENS 59, TOLERANCE
POLYCARBONATE CAPACITORS

250V up to 0:ImF: 100V 0-ImF and above

0-01, 0-012, 0-015, 0-018, 0-:022, 0-027 og
0033,0039 0047 0-056, 0068, 0-082, 0-1, 0-12,
0-15,0:18,0 oa P
0-27, 7p; 033 9p, 0 39 9p, 047 IOp; 0-56, 13p;
068, 15p.
DIN CONNECTORS

plug socket
Loudspeaker 2-pole 12p 10p
Audio 3-pole i3p 10p
Audio 4-pole 14p 12p
Audio 5-pole 180deg. 15p 12p
Audio 5-pole 240deg. 15p 12p
Audio 6-pole I15p 13p

HAD YOUR COPY YET?
ELECTROVALUE 1971 CATALOGUE

64 pages plus covers. Thousands of items plus
classified information and illustrations.
Post free p

ELEGTROVALUE

DEPT.
Hours: 9-5.30, 1.0 p.m. Saturdays.

P.E.1071, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
"Phone: Egham 5533 (STD 0784-3) Telex 264475
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Mocv? A FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONIGS

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

Learn basic Radio and Electronics at home—the fast, modern way.
Give yourself essential technical ‘know-how’ —like reading circuits,
assembling standard components, experimenting, building—quickly and
without effort. and enjoy every moment. B.LE.T.'s Simplified Study
Methad 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
OQutfit 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,
payabie monthly if you wish.
And the equipment remains yours,
50 you can use it again and again,

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

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

A l4-year-old could understand
and benefit from this Course—but
it teaches the real thing. The
easy to understand, practical
projects—{rom a burglar-alarm to
a sophisticated Radio set—help
you master basic Radio and Elec-
tronics—even if you are a ‘‘non-
technical type, And, if you
want to make it a career, B.LE.T.
has a fine range of Courses up to
City and Guilds standards.

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

Opportunities in

- ¢ Telecommunications
BIET © TVand Radio
1Y

Dept. B12, ALDERMASTON COURT, READING RG7 4PF

To B.L.LET. Dept. BI2.

Aldermaston Court, Reading RG7 4PF

lPlease send books and full information — free and without [

l obligation.

BRITISH INSTITUTE OF ENGINEERING TEGHNOLOGY

BLOCK CAPITALS PLEASE

| ey NAME ... ...
|‘ sox 8l | ADDRESS.. .. .
1 |

o

: BlET OCCUPATION ..

AGE
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SAME DAY SERVICE

V A L V E S NEW! TESTED! GUARANTEED!

SETS 1R3, 185, 1T4, 384, 3V4, DAFYI, DF9I, DK91, DLS2, DLO4.
Het of 4 for £1-02. DAFOS, DF9S, DKOG, DLY6, 4 for £1-48.

ir; 28, 260°4UT 57 DYRG -26 EL300 .82 PCLA2
165 «22130C1 291 DY87 28| EMRO +41 PCLR3
1T4 418 30C15 63| DYB02 40| EM8) 41 | PCLBY
80 82| EMB4 -32| PCLRS

80| EMA7 361 PCL86
o +38 | PCLAR
PCLROO
4

BW7T
BCDBG
6F14

BF23
Transistors
6 $25| AC107 17
BKBG 28| AC127 .18
6Q7G -2 9 <33 ADI4y -87
ABNTGT - -38| P97 40! PYHRO0 34| AFI1D -20
BVEG +23|CCH35 -38 1 PC900 <33 PYHOL 341 AF1I6 20
6VHGT  -31|CY3L -80| PCCRY -30| R19 30! - 7 -20
6X 4 23| DAF9I 23| PCCBS 271 R20 E -48
GX5GT 28| DAFGG 28| PCORR 42125 17
BT -33| D¥33 <31 | PCCRO <46 L2 17
10113 58| DFOL «26| PCCIRY 48] U147 25
12AHS £2.25| DF96 . B0 K 12
12ATT <17 DHTT 12
12406 29[ DK32 .12
.20 DK9! 12
23| DK92 12
.87 | DK 96 12
87| DL35 12
80| DLO2 12
2014 92| DLO4 B B 12
25L6GT 20" DLYG -38'ELYS -33'PCFRO8 -8 0C170 22

READERS RADIO

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

Postage on 1 valve jp, on 2 or more valves dp per valve extra.
Any parcel insured against damage in tranvit 3p extra.

AMPLIFIER & PREAMP
PRINTED GIRGUIT BOARDS FOR

MULLARD CIRCUITS

High quality Printed Circuit Boards for the following
circuits shown in the Multard publication Transistor
Audio and Radio Circuits.
10 W high quality audio amplifier (p.102) 66p
25 W high quality audio amplifier (p.106) 0p
10/25 W high quality audio preamplifier (p.108) 73p
Price each including postage and packing. Cash wilth order.
All boards are tinned to prevent oxidization and to aid soldering
and have the component identification printed on the reverse.

BRIBOND PRINTED CIRCUITS LTD
Terminus Road, Chichester, Sussex

IN 15 MINUTES YOU COULD HAVE CAPACITIVE DISCHARGE
ELECTRONIC IGNITION FITTED TO YOUR CAR

Capacitive Discharge Ignition is recognised as being the most efficient ignition
system and will give you:

CONTINUAL PEAK PERFORMANCE

UP T0O 209, REDUCED FUEL CONSUMPTION
EASIER ALL-WEATHER STARTING
INCREASED ACCELERATION & TOP SPEED
LONGER SPARK PLUG LIFE

INCREASED BATTERY LIFE

CONTACT BURN ELIMINATED

PURER EXHAUST GAS EMISSIOM For all petrol engines—cars,
RADIO INTERFERENCE SUPPRESSED  boats, etc. Guaranteed for 5 yrs.
Complete Installation Kit for 12-volt vehicles £12-95 4 35p P, & P. State
earth polarity of vehicle POSITIVE or NEGATIVE earth. Unit Construction
Kit also available for the radio electronics constructor £9-95 4 35p P, & P.
The construction kit includes instructions and all components for wiring as
pasitive or negative earth, and is complete with the stove enamelled steel case
and aluminium base, All components are available separately,

ELECTRONIC DESIGN ASSOCIATES

82 BATH STREET,
WALSALL WSI 3DE
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Of the many newer types of communications
receivers available there are reconditioned models
and some commercial firms specialise in such equip-
ment.

ESSENTIAL FEATURES

There are one or two points that need emphasising
in regard to the receiver specification. An r.f. gain
control is desirable. It would be an advantage if
the a.g.c. can be switched. It would be useful if a
noise limiter is fitted. Last but not least is the impor-
tance of stability of the power supply; on cheaper
types of receiver this is unlikely to be good enough,
so to the price of the receiver must be added some-
thing for the provision of stabilisation.

In spite of what has been said above, it need not
prevent any one “having a go”. Even if the results
are not all that is to be desired the thrill of getting
some results will be the greatest urge to improve the
equipment,

% LS.
NOTE -

DIODE OMITTED IF
RECTIFIER S INCLUDED
ON RECORDER

R1 & R2 ARRANGED

TO SuIT

600/100000
OUTLET
g LS.

OuTPUT
STAGE
Rz ouTPUT
RECORDER STAGE
< o
(). ()

Fig. 5.5 a, b. Alternative arrangements for connecting
recorder to receiver output stage

OHT.
HT.
I 100k
~ é [}
0-01uF - o
I_, TO DETECTOR AND 100pF
OUTPUT TO
D.C. AMPLIFIER OR ———
DIRECT TO POTENTIOMETER D.C.AMPLIFIER
RECORDER IF THIS HAS ITS 100k A
AF, OWN_RECTIFYING SYSTEM AND
STAGE OUTPUT  TIME CONSTANTS < [
STAGE 0IuF
FROM GRID -,
OF LF STAGE T 1y 10k T
(o) (6) =

Fig. 5.6 a, b. Arrangements for connecting recorder to receiver via d.c. amplifier

RECORDING UNITS

The most basic recording system will be the pen
recorder connected to the output of the receiver. 1If
the recorder is of the low resistance coil type it can
be connected directly to the output transformer at the
speaker terminals via a diods or metal rectifier.
Some recorders are fitted with the alternative terminal
board arrangements for a.c. or d.c. operation, Where
the coil is of high resistance then the output can be
taken off the anode of the output section via a
suitable network. Alternative systems are shown in
the diagrams in Fig. 5.5 a, b.

There are other alternatives for the connection of
the recorder when the coil resistance is high or the
recorder is of the potentiometer type. A modifica-
tion has to be made to the receiver circuitry in this
case. The actual modification detail will naturally
depend on the type of receiver in use, however the
basic requirements for this modification are indicated
in the examples of circuitry given in Fig. 5.6 a, b.

TYPES OF RECORDER

At this point it will be useful to describe the
various types of recorder and the principles of opera-
tion, The simplest form is the moving coil system

Practical Electronics  October 1971

which is a “giant” version of the ordinary moving
coil meter as used for measuring current and voltage.
It consists of & magnet within which a coil is
suspended between bearings. There is an arm
attached to the coil which is a capillary tube type
of pen, one end submerged in an ink reservoir and
the other in the form of tube resting on the paper.
The pen moves across the paper leaving an ink trace.
The paper itself is driven by a clock of high pre-
cision or a synchronous motor. Provision is made
for the speed to be changed by the use of gears.

Another type of recorder is generally known as
the “potentiometer” form. This consists basically
of an amplifier into which the signal is fed and the
output drives a motor system which carries the pen
across the paper. There are a2 number of forms of
this but the basic principle is the same. The main
difference between this type and the pen motor type
is that the potentiometer version has a system of
mechanical or electrical means of *‘chopping” the
input signal so that it can be amplified sufficiently to
drive the motor to which the pen is attached.

There are also a number of variations in the way
the paper is marked. The ink method has been men-
tioned so far, but there are other ways such as hot

“stylus on a waxed paper, a current conveyed through
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+200V
€3 O1yF VR 50kA C4 04AyF
I—" PEN ‘_I
RECORDER

—0

(0)

+150v
O

VR tht

PEN
RECORDER
O O

&l

(6)

Fig. 5.7 a, b. D.C. amplifier circusts

a sensitive paper which in effect colours the paper,
or maybe a system where the pen is pulled down on
to the paper and the result is a series of dots. What-
ever the system used the end result is a visible trace
“on some form of paper.
(A potentiometer recorder which will be ideal for
this project appears in this month’s issue.)

D.C. AMPLIFIERS

Two examples of d.c. amplifiers for recorders are
shown in Fig. 5.7 a, b. Each has time constant
circuits incorporated. these are necessary to record
a clearer trace. If the normal time constant in the
receiver were used then all the random noise received
will obscure the solar noise proper. The length of
the time constant is made variable so that there is
a choice when looking for special effects.

For example, certain solar bursts are short in
duration and therefore the best results will be
obtained with a short time constant. Other
phenomena is slow acting and this is better detected
when using a longer time constant.

TAPE RECORDING

It is very useful to keep a tape recording of all
observations since this provides an additional cata-
logue of events even when a pen recorder is used.
For those who are unable to use a pen recorder at
the beginning it may be possible for them to arrange
for the tape recording to be transferred to paper at
a later date.

When using the tape recorder for the observations
the time of the observation must be recorded
accurately, preferably on the tape as well as in the
log. It would be an advantage to have a timing
device that could superimpose a *“‘time tick” on the
track, but for this particular project it is not essential.

SOLAR PHENOMENA

The project being described is directed primarily
to the study of certain solar phenomena. A brief
survey of this phenomena will now be made so that
when all the equipment is ready for operation, some
idea of what the recordings will mean is understood
by the observer.

The sun is one of a hundred million similar stars
in the Galaxy. It is a yellow star classified as a

838

“G" type. Though it is quite insignificant as a star
in the Galaxy. it is nevertheless the most important
unit in the solar system since the earth and its
people could not exist without it. 1t is the source of
energy necessary to life.

The sun has a peculiarity so far as astronomers
are concerned, and that is that it is a variable star.
Because this is so a great deal can be learned about
processes which cannot be reproduced on earth but
which enable important deductions to be made about
some of the fundamental principles of the universe.

The sun is a vast sphere of highly compressed gas
some 864,000 miles in diameter. It is visible as a
bright disc which js called the photosphere. It has
a well defined edge because there is a sharp
boundary where the temperature of the main body
and the chromosphere and corona suddenly changes.

The actual temperature of the photosphere is of
the order of 6.000 degrees K (degrees Kelvin =
degrees Centigrade -+ 273 degrees). Temperature
measured in degrees Kelvin is known as the Abso-
lute Temperature. From the size and the mass of
the sun it can be deduced that the temperature at the
centre must be of the order of 15 million to 20 mil-
lion degrees. About half the mass of the sun is
hydrogen and a large part of the remainder helium.

This ‘mass of gas can be likened to a vast reactor
where the energy is radiated from the centre out-
wards from the central core to the surface of the
photosphere. From the surface it then escapes in
various forms over the whole of the electromagnetic
spectrum. The sun consumes some 4,000 tons of its
own mass each second. :

THE CHROMOSPHERE

The chromosphere, or coloursphere, is so named
because of its pinkish appearance. The chromo-
sphere is about 12,000 miles thick. It has certain
special characteristics one of which is the “‘reversing
layer™ which exists at the lower levels and is about
600 miles deep. This area contains many ionised
atoms, that is atoms which have lost one electron.

Under such conditions visible light can be
absorbed by these atoms. Such is the activity in this
areu that electrons are continually jumping from one
level to another. In the process intense ultraviolet
radiation is produced. This extends toward the earth
and causes the ionosphere Jayer round the earth.
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TABLE 5.1
TYPES OF SOLAR EMISSION
TYPE DURATION POLARISATION MECHANISM TEMP K*
Quiet Sun Constant Random Thermal 108
Slowly varying Days or Generally random but Thermal <2 x 10%
component months circufar at cm wavelength
Rapidly varying
components
(after flare)
Initial phase
Type lii Seconds Random Plasma > 10"
Type V Minutes Usually random Synchrotron 101!
Second phase
Type il Minutes Random Plasma < 101
Type IV Hours Varies random to circular Synchrotron 101
Type | Hours Random to circutar 4 10°

THE CORONA

The corona is an extension of a more tenuous part
of the sun and is normally seen only at the time of
an eclipse. It extends out in an irregular manner
dependent upon the magnetic field of the sun.

Over a period of about 11.2 years there is a
variation of the coronal activity which depends
upon the number of sun spots that occur during this
period. This cycle. which is regular in its rhythm
but varies in maximum intensity, has muny effects
on the solar systen.

OTHER SOLAR ACTIVITIES

In addition to the sunspots themselves there is con-
videruble other uctivity. When the photosphere is
examined closely it is found to be granular in
appearance. These granules are of various sizes vary-
ing between 150 and 800 miles in length. There is a
slightly different temperature between the darker
granules and photosphere proper. This difference is
something of the order of 200 degrees.

The surface is however constantly changing and
great spouts of gas ure thrown off to enormous

TABLE
TIHHE RESULTING EFFECT

8 minutes
ELECTROMAGNETIC
WAVES
I
I I

ULTRA- VISIBLE NOISE

VIOLET LIGHT OUTBURSTS
RADIATION 5-6MHz

IONISATION OF

D LAYER
I
}
I |
MAGNETIC RADIO BLACKOUT
CHANGES 5-20MHz

I

I
RISE IN INTERFERENCE
LEVEL AT LONG
WAVELENGTHS
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heights, areas flare up and there is a constant stream
of plasma which is radiated into space and known
as the solar wind. Each of these activities have
certain effects and these will be dealt with in more
detail when the work on the project begins. In the
meunwhile o list is given in Table 5.1 which sum-
marises the various types of activity and their effects
on the carth’s environment.

THE RADIO SUN

The radio sun is very much greater in extent than
the visible corona would suggest. The rudio sun is
invisible und extends to something like an ellipse
which is 80 solur radii in one direction and 110 solar
radii in the other. This was established during the
period of activity that existed in 1960 by O. B. Slee
in Sydney. Australia, More will be said about this
again in another project using the interferometer.

The effects of u flare are shown in Table 5.2.

The next article will describe the setting up
and testing of the telescope units and the com-
mencement of the first observations.

5.2
S OF A SOLAR FLARE
FLARE
I
' I
20/40 Hours Less than 1 Hour
| |
CHARGED ATOMIC
PARTICLES NUCLE!}
| |
MAGNETIC IONISATION
STORMS OF
HIGHER LAYERS
OF
IONOSPHERE
{ONOSPHERIC
STORMS
AURORAL
DISPLAYS
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MARKET
PLACE

ltems mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

AUDIOPHILE

It is not often that Ferrograph
find it desirable to make technical
changes to their  professional
quality tape recorders, but when
they do it 1s usually carefully noted
by other manufacturers.

The latest modification 1o their
Series 7 range of recorders s
claimed to make them the only hi fi,
domestic use, tape recorders incor-
porating the Dolby “B" noise
reduction system on the market at
the moment.

The type “B” system for use in
the home recorder is based upon,
and works on the same principles
as, the Dolby A" type professional
noise reduction system. The “B”
system eliminates the background
noise once considered inevitable
when  recording  wide-frequency-
range sounds at the low speeds
generally associated with domestic
tape recorders. At low speeds tape
hiss is usually the primary barrier
to satisfactory quality, and this sys-
tem was designed to reduce such
hiss.

The high quality of the Ferro-
graph tape transport, heads, and
electronics are such that when any
inherant noise resulting from low
recording speeds is reduced (a
claimed 10dB) through use of the
Dolby system; the overall quality
of recordings made at 1§ in/sec is
claimed to be comparable to that

and the Permic 6-6 stereo ampli-
fier/player is one such unit.

The amplifier has a claimed out-
put of 6 watts r.m.s. per channel,
measured at 1kHz continuous sine
wave into 8 ohm loads. Distortion
is in the order of 0.3 per cent. The
frequency response at 1 watt r.m.s.
with tone circuits flat is 20Hz to
20kHz +2dB.

Inputs are provided for record,
tape and radio and the input sensi-
tivity is claimed to be better than
100mV into 3 megohm for a rated
output at lkHz.

An output socket on the front
panel is provided for low impe-
dance stereo headphone listening.

The price of the Permic 6-6 is £39,
which does not include the price of
speakers. All models are fitted with
a Garrard turntable., and a Sono-
tone 9. TAHC or KS41C cartridge
with a diamond stylus.

Full details of the Permic 6-6
stereo amplifier and other models
can be obtained from Permic Ltd.
17 Upland Road. Bexleyheath, Kent.

Permic also run a special customer
service for those who wish to have
the amplifiers installed in their own
favourite piece of furniture.

HEADPHONE LISTENING

For those who prefer to listen to
their favourite programme or piecz
of music without any outside dis-
tractions, then the new Ravensbrook
senior professional stereo head-
phones from Rogers Developments
Ltd., 4-14 Barmeston Road, Lon-

don, SE6 3BN, should be most
popular.
The headphones. although in-

tended primarily for their own

amplifiers, are compatible with
other high quality amplifiers. Par-
ticular features include a twin mov-
ing coil system, individual volume
controls integral with each earpiece
and excellent bass response, claimed
to be above average.

The recommended U.K. retail
price for the Ravensbrook Stereo
Headphones is £18-50.

BENCH LIGHT

Designed primarily to aid opera-
tors and inspectors engaged on
assembly or inspection work of an
intricate nature, the Allen A90 4
and 6 tube bench floodlights would
be a handy luxury to have in the
workshop.

Costing from t£24 to £53 there are
two models available with either
four or six 8 watt 12 inch (300mm)
fluorescent tubes providing illumina-
tion levels of 11,000 and 16,000 Lux
respectively 4 inches (100mm)
distant from the lamps. Precise
positioning is provided by a spring-
balanced support arm and ball-joint
mechanism.

It is claimed that the large area
light source obviates distracting
shadows from tools or hands. even
when located very close to the work
area. The maximum reach of the
arm is 26 inches (640mm).

In addition to the screwdown base
for bench mounting, two other
alternative mountings are available:
a bench clamp and a wall bracket.

Applications advice, and an illus-
trated leaflet is available from the
manufacturers, P. W, Allen & Co.,
253 Liverpool Road. l.ondon. NI
INA.

produced at 7% in/sec without this Ferrograp’f"
system. Dolby «‘B
Recorder

Available direct from Ferrograph
Co. Ltd. at The Hyde, Edgware
Road, London, N.W.9, or through

selected dealers, the Ferrograph

recorders with the Dolby system

start at £187 for a monaural

recorder, and go to £263 for a high

speed, high performance stereo Rogers Ravensbrook
recorder., Purchase tax is not stereo headphones
included. Permic stereo 6-6 amplifier/player

R

COMPACT STEREO

Since .manufacturers realised that
people wanted a good performance
amplifier incorporated in the com-

pact type record player/amplifier
units, they are now generally
accepted and gaining increasing
popularity.

Now most manufacturers produce
excellent amplifiers for these units
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PHILIPS PORTABLE PLAYER CABINET

8ize 18 » 15! 7in.Cut for BSR UA12/14/15/16;25 deck.
Amplifier space 14 x5 x3}in. Satin aluminium front
grille. Really smart appearance. £ Post
Black/White. Chrome fittings. 25p

BSR C.109 SUPERSLIM

STEREO & MONO CHANGER
Plays 127, 10" or 7" records.
Auto or Msnusl. A high
quality nnit backed by BSR
tellabllity with 12 months’
guarantee, AC 200/250v.
Size 134 < 11%in.
Above motor board 3jin.
below motor board 24in.

Post

with BTEREO snd Mono xtar £7-75 52!

QGARRARD PLAYERS with Sonotone 8TA Cartridges.
Btereo Dismond and Mono Sapphire. SP25 Mk II £15,
Mods] 3500 Stereo and Mono Autochanger £14. Post 25p.
RECORD PLAYER PORTABLE CABINET £3 75
Bpace for amplifier and autochanger. Post 25p.

RCS DE-LUXE 3 WATT AMPLIFIER. Ready made tested.
2-stage with triode pentode valve, 8 watts output. Tone and
volume controls. Isolated mains stormer. Knobs,
londspeaker, valves ECL82, EZ80. Response

5§0-12,000 cps. Bensitivity 200mV., Post 25p.

RC8 2 WATT AMPLIFIER with loudspeaker lnd £3
valves UCL82 and UY85. Post 25p.

R.C.8. TEAKWOOD BASE. Ready cut out
for mounting (state player make and model).

R.C.S. PLASTIC COVERS FOR ABOVE BASE. £2 75
Durable tinted plastic, attractive appearance.

EMI PICK-UP ARM. With mono xtal and stylus £1-25.
HI-FI PICK UP CARTRIDGES. Diamond Stereo/Mono
OTA £2-00; GP94 £2-75; GPH3 £2-25; Mono GPA1 £1-50;
GCS 21-25; ACOS L.P. only 50p.

All standard fixing complete with stylus.

PHILIPS TRANSISTOR FM STEREO MULTIPLEX
DECODER. As used in LEAK Troughline Tuner. Brand
Now. Pre-alixned with 8 semiconductors. 24v. D.C. at
8mA. Complete with circuit and connection £4 POST
details. Size 31 x 2 x lin. FREE

WEYRAD P50 — TRANSISTOR COILS
RA2W Ferrite Aeri ..85p | Spare Cores........ .. .. 3p
Qsc, P50/1AC. .. 30p | Driver Trans. LFDT4 . . 50p
83p ) Printed Circuit, PCAl ..50p
..33p J1.B. Tuning Gsng
.33p Weyrad Booklet.

p [ OPTI

P81/1 or P51/2 .
P50/3V

Mullard Ferrite Rod 8 x zm 20p. 8 x lin. 25p.

VOLUME CONTROLS | 80c:m Coax 4 .
Long spindles. Midget Size | BRITISH AERIALITE

5 K. ohms {0 2 Meg. LOG or | AERAXIAL-AIR SPACED
LIN. L/8 15p. D.P. 25p. 140 yd. £1-40; 60 yd. £2.
STEREO L/§ 55p. D.P. 75p. ‘ FRINGE LOW LOSS IOp
Edge 5K. S.P. Transistor 25p. | Ideal 825 and colour

WIRE-WOUND 3-WATT POTS. WIRE-WOUND 3.WATT
Small type with small knob, STANDARD SIZE POTS.
Valner 100 to 30 K., 2B LONG SPINDLE ~ 4()

Carbon 30 K to 2 meg. <3P | 10 0BMs to 100 k. AP

X VEROBOARD 015 MATRIX
2} x 8in. 19p. 24 x33in, 18p. 31 x3lin. 18p. 3] x Sin. 26p.
EDGE CONNECTORS 16 way 25p: 24 way 38p.
PINS 38 per packet 17p. FACE CUTTERS 38p.
S.R.B.P. Board 0115 MATRIX 2}in. wide 3p per
sﬂn wide 4p per lin.; §in. wide 5p per lin. (up to 17m)
S.R.B.P. undrilled #in. Board 10 x 8in. 15p.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2in. sides
7 x 4din. 45p; 8 x 7in. 50p; 11 x 7in. ,Op 13 x 9in. 75p;
14 x 1lin. 80p: 15 x 14in. 85p; 11 > 3in. 50p.
ALUMINIUM PANELS 18 s.w.g. 8 x 4m 8p;

8 x 6in. 15p; 10 X 7in. 17p; 12 x 8in. 23p;

14 x 9in. 27p; 12 x 12in. 32p.

1tinch DIAMETER WAVECHANGE SWITCHES. 25p.

2 p. 2-way, or 2 p. 8-way, or 3 p, 4-way 25p each.

1p.1 2-way, or 4 p. 2-way, or 4 p. 3-way 25p

1l inchk DIAMETER Wavechange ‘¢ MAKITS "1 p. 12-way,
2 p. 8-way, 3 p. 4-way, 4 p. 3-way, 8 p. 2-way. 1 waler
80p, 2 waler 85p. Extra walers up to six 30p each.
TOGGLE SWITCHES, sp. 14p; dp. 18p; dp. dt. 23p.

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 ohms Super Sensitive. . £1-75

LOW RESISTANCE HEADPHONES 3-5 ohms. ... £2
DE LUXE STEREO HEADPHONES 8 ohms ..... £3-25
200/250
“THE INSTANT" Ac.
BULK TAPE Leatiet
ERASER AND S
RECORDING aTas
HEAD .
DEMAGNETISER Post 159

Minimum Post and Packing 15p.

List 5p.
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RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
for Mike, Tape, P.U., Guitar, etc,
Battery 8-12v, or H, T’ line 200-300¥. D.C. operation. Size
12°x 13" x 1", Response 25 c.p.s. to 25 Ke/s, 26 db gain.
For use with valve or transistor equipment.
Fuall instructions supplied. Brand new. 90 Post
i P 1w
CAN TYPES

Guaranteed, Details 8.AE,
NEW TUBULAR ELECTROLYTICS

2/350V .. 14p | 250/25V .. 14p| 18+16/500V.. 55p
4/350V .. 14p | 500/25V .. 20p | 50+50/350V.. 35p
8/450V .. 14p | 1000/25V 35p | 80+100/350V 58p
18/450V 15p | 1000/50V 47p | 32+32/250V.. 18p
32/450V 20p | 8+8/450V  18p ne
£5/25V .. 10p | 8+18/450V 20p |350 +50/325V 50p
50/50V .. 10p | 16-+16/450V 25p | 32+ 32+32/350V 43p
100/25V.. 10p | 32+32/350V 25p 100+ 50+ 50/350V48p
SUB-MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 18, 25, 30, 50, 100,
200mF 15V 10p; 500, 1000m¥F 12V 18p; 2000mF 25V 35p.
CERAMIC, 1pF to 0-01lmF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0-1 4p, 0-5 13p; 1mF 15p; 2mF 150V 15p.
500V-0-001 to 0-05 4p; 01 5p; 025 8p; 0-47 25p.

1,000V-0 001, 0-0022, 0-0047, 8p; 001, 0-02, 12p; O 047 01,

18p.
sILVER MICA. Close tolerance 1%,. 2-2-500pF 8p; 560-
2, 200pF 10p 2,700-5,800pF 20p; .BOOnF 001, mid 30p each.
TWIN Na. "0-¢” 208pF+176pF. 65p; Slow motion
drive 365pF+385nF with 25pF+25pF, 80p: 500pF slow
motion, standard 45p; small -&=gang 500 pF £1-10.
SHORT WAVE SINGLE. 25pF. 50pF, 55p.
CHROME TELESCOPIC AERIALS 23in. Swivel base 20p.

TUNING. Solid dielectric. 100pF, 500pF, 35p each,
TRIMMERS. Compression 30, 50, 70pF, 5p;
100pF, 150pF, 8p; 250pF, 10p; GOODF 750pF, 10p; 1250pF, 10p
RECTIF{ERS CONTACT COOLED bhalf wave 60mA 38p
85mA 48p. SILICON BYZ13 30p; BY100 30p; BY127 30p
Full wave Bridge Rectifiers 75mA 50p; 150mA 98p.
EX-GOVT. RECTIFIERS 250V 200mA 30p.
NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p.
RESISTORS. }w., ! w, 1w, 20° 1p; 2 w. 5p.
HIGH STABILITY. ! w. 2% 10 ohme to 1 meg. 10p.
Ditto 5°;. Prelerred values 10 obms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 wait, 10 watt, 15 watt,
10 obms to 100K 10p each; 2} watt, 1 ohm to 8-2 ohms 20p.

Q MAX CHASSIS CUTTER

Complete: a die, & punch, an Allen acrew_and key

83p iin. 88p 1tin. 98p 1}in. £1-20 27 in. £221
iin. 83p lin. 98p llin. £1-03 1in. £1-45 2}in. £2:86
lin. 84p 1 4in. 98p 13in. £1-08 2in. £1-89 lin. 3q. £1-83

AM — FM/VHF TUNING GANG

Super quality small size 1! 1} 1lin.
plus spindle 11 jin. 3654385 pF
with 25 +25 pF. British made. Geared
slow motion drive 8 :1. Plastic dust
cover. 6BA tapped front fixing. Cast

—fluminium frame.
~J 50p rost FrEE

I
2
3

MAINS TRANSFORMERS 259 eath
250 0-250 80 mA. 63 v.4amp. ....... ..... ... £1-40

330-0-330 200 mA., 03v2!.63v2a.63v 3a 4
300-0-300 v. 120 mA., 6.3 v, 4 a. CT.:63v.2a. £250
MINIATURE 200 v, 20 mA,683v.1a. 2; X2 x2in. 75p
MIDGET 220 v. 45 mA., 6.3 v, 2 8. 21 %2} X 2in.. 80p
P.E. AURORA TRANS. 12 +12v., 500mA . .. £1
MINI-MAINS 20v. 100mA. 17 ~ 12 - 1in. .
HEATER TRANS. 6.3v.3a, ... .....
Ditto tapped sec. 1.4 v., 2,3,4,5,6.3 v. 1} amp. . 80p
GENERAL PURPOSE LOW VOLTAGE. Tapped ou(puts
at 2 amp., 3,4,5,6.8,9,10,12, 15,18, 24 and 30 v. £2
1amp, 6, 8, 10, 12, 18, 18, 20, 24, 30, 38, 40, 48, 60. £2
2amp, 6, 8, 10, 12, 18, 13 20, 24, 30, 36, 40. 48, 60. £3
AUTO TRANSFORMERS. 115v to 230v or 230v to 115v.
Input;Qutput, 150w. £2; 500w. £5; 1000w. £12
CHARGER TRANSFORMERS Input 200/250v.
for 8 or 12v., 11 amp., £1-20; 2amp £1-50; 4 amp £2
FULL WAVE BRIDGE CHARGER RECTIFIERS
8 or 12v. outputs. 1} amp. 40p; 2 amp. 55p; 4 amp. 85p.
Al Trnnltormen Postage 25p each

E.M.I. 13} < 8in.
LOUDSPEAKERS

With flared tweeter cone and ceramic

magnet, 10 watt,

Bass res. 45-60 cps. £2 L4 2 5
Flux 10,000 gauss.

State 3 or 8 or 15 ohm. Post 15p

And with twin tweetera. £4
And crossover. 10 watt.

State 3 or 8 or 15 ohm, Post 15p
Asillustrated.

Recommended Teak Cabinet £5
Size 16 - 10 - 9in. Post 25p.

I0W MINI-MODULE £325
LOUDSPEAKER KIT Fo#»

Tnple speaker system comhlmnz ou ready cut baffe.
tin, chipboard 15 in. . 8} in. Separate Bass, Middle
and Treble loudspeakers and crossover condenser. The

ALL MODELS “BAKER SPEAKERS” IN 8TOCK

BAKER 12in MAJOR £9

30-14,600 c.p.g., 12in,
double cone, woofer and
tweeter cone together
with s BAKER ceramic
magnet assembly having
a flux density o! 14,000
gauas and a total flux of
145,000 Maxwells. Bass
resonance 40 c.p.s. Rated
20 watts, State 3 or 8 or
15 ohm, Post Free.

Module kit, 30-17,000 c
F with tweeter, crouover.
bafle and a
P instructions, £| I 50
BAKER " BIG-SOUND ” SPEAKERS

‘Group 25° ‘Group 35" ‘Group 50°
12 inch 12 inch 15 inch

25 watt £7 35 watt £9 50 watt £ l 9
3or8orl50hm 3or8or15chm 8 or 15 ohm

TEAK HI-FI SPEAKER CABINETS. Fluted wood front.
For 12in. round Loudspeaker £8 Post 26p
For 13 x 8in. Loudlpeaker £5 Post 26p
For 10 x 8in. Loudspeak: . £4 Post 26p
LOUDSPEAKER CABINET WADDING 8in. wide, 15p t?

THISELACCONETWEETER!S OF THE VERY
LATEST DESIGN AND GIVES A HIGHER
STANDARD OF PERFORMANCE THAN

MORE EXPENSIVE UNITS
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% <
3} ~ 2in, deep. Rating 10 watt, 3 ohm or

15 ohm models. £| 90 Post 10p

TWO-WAY XOVER NETWORK 3000 c/s.
With variable tweeter attenuator zmng accurate high/low
frequency balance. Mounted on panel 54in. * 4in. with
control knob, tweeter and wooler leads and £| 90 Post
input terminlll. Suitable for 3 to 8 ohm imp. 10p

GOODMANS HI-FIDELITY 6in. WOOFER

8 ohm, 10 watt. Large ceramic magnet. 30-12,000 cps. £4
Ideal P.A. Columns, Hi-Fi Enclosure Systems, etc.

Horn Tweeters 2-16Kc/s, 10W 8 ohm or 16 ohm £1-50.

De Luxe Horn Tweeters 2-18 Kc/s. 15W, 8 ohm £3.

TWO-WAY 3,000 c.p.s. CROSSOVERS 3 or 8 or 15 ohm 88p.

SPECIAL OFFER! 80 ohm, 2}in. dia.; 35 ohm, 3 in,

25 ohm, 3in, dia.; 6 4in; 8 Sin. £| EACH

15 ohm, 3{in. dis.; 7 4in; 8 - 5in. TYPE

3 ohm, 2{in, 3in, 5in, § * 3in, 7 4in.

LOUDSPEAKERS P.M. 3 OHMS. 6lin. £1-10; 8x 5in. £1-25;

8x2lin. 80p; 8in. £1 75; 10xBin. £1 80.

Sm WOOFER 8 w. max. 20-10,000 Cpl 8or 15 ohm £1-80.
in. De Luxe Ceramic 3 ohm or 15 ohm 22-50.

RICHARD ALLAN TWIN CONE LOUDSPEAKERS

8in. dia. 4 watt; 10in. dia. 5 watt; 12 in. dis. 8 watt,

3 or 8 or 15 ohm models £1-95 each. Post 15p.

OUTPUT TRANS. EL84, etc. 26p. MIKE TRANS 50:1 25p.

SPEAKER COVERING MATERIALS. Samples Large 5.A.E.

GOODMANS OUTPUT TRANSFORMER 5 watt push puil for

valves EL84, etc., 3, 8 and 15 ohms 85p. Post 20p.

100 WATT ALL PURPOSE POWER AMPLIFIER
4 inputs speech and music. Response 10-30,000 cps.
Matches allloudspeakers. A.C. 200/250V. Treble £36 Post
and Bass controls. Guaranteed. Details §.A.E. Free

ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES.
ILLUSTRATED EAGLE CATALOGUE 20p. Post Iree

BARGAIN AM TUNER. Medium Wave. £4

Transistor Superhet. Ferrite aerial. 9 volt.
BARGAIN 4 CHANNEL TRANSISTOR MIXER.
Add musieal highlights and sound eflects to recordings.
'Will mix Microphone, records, tape and funer

with separate controlsinto single output. 9 volt.

BARGAIN FM TUNER 88-108 Mc,s Six Transistor. 9 volt.
Printed Circnit. Calibrated slide dial tuning.

Walnut Cabinet. Size7 5 4 inch

BARGAIN FM TUNER as above, £750
Chassis only, less cabinet.

BARGAIN 3 WATT AMPLIFIER. 4 Trnmu!or £3 50
Push-Pull Ready built, with volnme control.

COAXIAL PLUG 6p, PANEL SOCKETS 6p. LINE 18p,
OUTLET BOXES. SURFACE OR FLUSH 25p.
BALANCED TWIN FEEDERS 5p yd. 80 ohms or 300 ohms.
JACK SOCKET Std. open-circuit 14p, closed circuit 23p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 15p; 3-5mm Chrome 14p. DIN
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 8p; CANS 5p.

heavy duty § in, Bass Wooler unit has a low
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. Full instructions for 3 or 15 ohm,

TEAK VENEERED BOOKSHELF ENCLOSURE.

18} x 10} x 8in. Modern design, dark
grey Tygan covered bafHe. £5 Post 25p

HI-FI STOCKISTS.

CUSTOMERS FREE CAR PARK.
337 WHITEHORSE ROAD, CROYDON

Open 9-6 p.m. (Wednesdays 9-1 p.m., Saturdayn 9-5 p.m.)
Written guarantee with every purchase, (Export: Remit cash and extra postage. )Buses 133, 68 pass door. S.R. Stn. Selhurst. Tel. 01-684-1665

E.M.l. TAPE MOTORS. 120v. or
240v. AC. 1,200 r.p.m. 4 pole 135mA
Spindle 0-187 » 0-75in. Size 3} ~ £| 25
21 - 2%in. (illustrated). Post 15p.

BALFOUR GRAM. MOTORS.
120v. or 240v. AC. 1,200 r.p.m, 4 pole
50mA, Spindle 3 < 3/20. Bize. 85

2} <2 1}in. Post 155 U2P

CALLERS WELCOME
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TEGHNIGAL
TRAINING

In radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish
to prepare for a recognized examination, ICS
can further your technical knowledge and
provide the specialized training so essential
to success. ICS have helped thousands of
ambitious men to move up into higher paid
jobs—they can help you too! Why not fill in
the coupon below and find out how?

Many diploma and examination courses available,
including expert coaching for:

C. & G. Telecommunication Techns'. Certs.
Radio Amateurs' Examination

Radio Operators' Certs.

General Certificate of Education, etc.

Now available, Colour T.V. Servicing

Examination Students coached until successful

NEW SELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory and
practice of valve and transistor circuits, and servicing
work while building your own 5-valve receiver, transistor
portable, and high-grade test instruments, all under expert
tuition. Transistor Portable available as separate course.

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and Electronics

= 1
m INTERNATIONAL |
s o CORRESPONDENCE SCHOOLS |

Dept. 151, Intertext House, Stewarts Rd., London SW8 4U]

Please send me the ICS prospectus—free and without

I

|

I I
l obligation. :

(state Subject or Exam.)

l NAME AGE I
i ADDRESS :
! 10/71 !
842

Looking for th'e best
deal in

Low cost power
supplies?

YOU’VE FOUND IT!

o o
E B o

4
(3 7
; g A éfi%
— ; Cueoo <.,
! 4 lif ! ?3;‘?’“‘ 1
’ ! PLY] “
(//,///a \{

-

CUG00A

OUTPUT 0-12 volts
Max. Current 0.5 A

PRICE £12.45

incl. Post & Packing

This is it—the latest from the power supply experts,
CU600 is an advanced specification supply unit
at an astonishingly low price. Check this brief
specification. Output impedance less than 0.05
ohm. All silicon semiconductors. IC stabil-
ized. Short circuit protection. Use in series or
parallel. Compact design, rugged construc-
tion. Slide-in stacking.

Complete the coupon and mail with remittance to
CIRCUIT INTEGRATION LTD., Canal Street,
RUNCORN, Cheshire.

To: CIRCUIT INTEGRATION LTD., Canal St., RUNCORN, Cheshire.

Please supply..................... CusooA Power.SuppIy Units for which | enclose

Please print clearly. Allow 3 weeks delivery.
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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.
“his is YOUR page and any idea published will be awarded payment accord-
ing to its merit.

ORGAN DIVIDER CIRCUIT

T()NF_ generators of frequency divider type elec-
tronic organs are usually either driven by bistuble
multivibrators or synchronised blocking oscillators.

Substantial cost saving can be accomplished by
using a multivibrator chain with each multivibrator
cycling at one-quarter (normally half) of the fre-
quency of the previous, and each multivibrator
providing two outputs, one being twice the frequency
of the other. The blocking oscillator transformers are
dispensed with and only half the number of multi-
vibrators are required.

The circuit diagram in Fig. | shows a circuit that
has been tested and works well. Fig. 2a and 2b
show the waveforms on the bases of TRI and TR2.
By combining the two, the waveform in Fig. 2c
results.  This is one of the outputs and has a

1 |

fa)

Fig. 2. Waveforms which
should appear at the
various points indicated
in Fig. | @

The waveform in Fig. 2d is taken from the col-
lector of TRI. When combined with the waveform
of 2¢ and reduced to half the magnitude the resultant
cffect is shown in Fig. 2e. This has the sume fre-
quency as the multivibrator and is the second output.

The values of the capucitors have, of course, to
be scaled proportionately to the frequency of each
multivibrator,

The synchronising output to the next multivibra-
tor contains some of the input sychronising pulse.
If desired. to make the synchronising easier an r.c.
filter may be introduced between each stage to
reduce this unwanted signal.

Each output is connected to the switching resistors
for the various footages.

The amplifier following the keyboard switching
should be biased so that the d.c. potential of the
input is the same as the d.c. potential of the earth
side of the keyboard switches.

frequency twice that of the multivibrator. J. H. Asbery,
Wembley.
R4
-5k = SYNCH* OUT
R7
22k
|
|
a
0-4TpF
R6 10k
RS 330k
R9 100kA KEY J0ARD
RI31-8MO o—
R10 100k —\V\N—e -
VvV V‘I G) $—— > AMPLIFIER

R11100kQ)

po

R12 100kN
1M0

Fig. 1.
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TIME SWITCH ’ g

SOME of your readers might be interested in the
circuit shown in Fig. | that I have designed. Basi-
cally it is a monostable with a high power output
and a very long time delay, approximately 10
minutes.

I am using the circuit to ring a bell.for 10 minutes
after a light beam is broken, but there are obviously
many other ingenious applications that readers
could experiment with.

An input pulse turns the thyristor SCR1 “on” and
rings the bell. The resistor R1 passes more than
the required holding current, while diode DI kills
any back e.m.f. The capacitor C2 charges via R3
and capacitor C4 charges via R4, D2.and SCRI.
After 10 minutes TRI fires and capacitor C4 dis-
charges via R6 and D3. A pulse across R6 fires
SCR2 via capacitor C3 and capacitor C2 switches
SCR1 “off", stopping the bell ringing.

Capacitor C4 and resistor R4 determine the delay
time and may be altered over a wide range, remem-
bering that R4 should be greater than 3 kilohms. If
C4 is larger than specified the value of R6 should
be increased. Capacitor C5 smooths out any spikes
on the supply rail, which could upset the operation
of the thyristors. Resistors R2 and RS5 stop any
misfiring.

o

+rY
? 0

St
ID MANUAL
U~ RESET

R
TIS43A

—AAA——¢ e 02 03
M ekn —I I_ N914 It

cs
= 4pF SOV
A NON-POLARISED
o——l SCRI  SCR2 l—
AR o 10681 C106BT oS
PULSE O-1yF R2 s 0pF
NPUT 40 410

Fig. 1. Circuit diagram 'of the time swhch

Thyristor SCR1 can handle 1A easily (12 watts
load); for larger loads the thyristor must be uprated
and C2 and R3 changed to ensure reliable turn-off
of the SCR.

This circuit has been built and works perfectly.
However, would-be constructors should note that if
different thyristors are used then resistor R3 should
be chosen to pass less holding current, but be low
enough to chiarge C2 in approximately five minutes.

L. Cook,
Prescot, Lancashire.

CRYSTAL OSCILLATOR FOR\‘CL/OC(KV

HE “Digi-Clock™ published in the December 1970

to March 1971 issues of P.E. relies for its
accuracy on the stability of the mains voltage
frequency used to power the clock. This may be
accurate enough for most people but for high
accuracy, a crystal oscillator unit is the answer.

The frequency of the mains supply varies slightly
during the day, and it can cause a clock to be 8
seconds slow in any one day. It is true that at some-
time after midnight this error is eliminated by
increasing the frequency of the mains supply to
cancel any error. Also, at times during the winter
months, just prior to voltage reductions, the fre-
quency is reduced by a few per cent.

For readers who require an accurate clock,
instead of one with an alarm, the enclosed circuit
could be ‘included in the original design using
approximately the same number of components and
occupy the same amount of area as the alarm.

The circuit of the crystal oscillator is shown in
Fig. 1. The 100kHz crystal operates in the parallel
mode and the 60pF trimming capacitor in series
with the crystal is adjusted to give exactly 100kHz.
A convenient frequency standard for this adjust-
ment is the B.B.C. Radio 2 carrier frequency of
200kHz.

An oscilloscope is triggered from the 100kHz
crystal oscillator and the 200kHz waveform is dis-
played on the screen. The 60pF trimmer is then
adjusted for minimum horizontal shift of the wave-
form.

The oscillator is followed by seven divider stages
where the frequency of pulses is reduced to one
every minute, see Fig. 2. The first six of these
dividers are decade counters in the form of integrated
circuits and the seventh stage is a divide by 6 inte-
grated circuit.

For setting the clock to exactly the correct time,

844

the Greenwich time signal can be used. On the last
of the six “‘pips” the clock can be switched on and
adjusted to read the correct time. If a clock with
seconds indication has been constructed, then the
output from IC5. which has a frequency of IHz,
can be fed to the input neglecting IC6 and 7.

The actual accuracy obtained with the prototype
was the loss of only 1 second per week. After
running for a month in a room in which the ambient
temperature varied by about 10°C, the clock was
found to be only 4 seconds fast. .

J. A, Wise,

Watford.
+5:0V
c2
0-60pF
L - ourpyT

R310kQ
R2
10kQL

L xtt = 1000pF
== 100kHz
o 4 TR1
1000pF 0044 ke 4
Rt =g 4700pF
220k0
ov
: . —
Fig. 1. Circuit diagram of the crystal oscillator
100kHz
OSCILLATOR
IC4=6=SNT490N
ICT = SNT492N TO INPUT OF

MINUTES OECODER
(VIA SCHMITT TRIGGER)

Fig. 2. Block diagram showing arrangement of oscillator
and divider stages
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BlI-PRE-PAK

LIMITED
CLEARANCE LINES

FULLY TESTED AND MARKED

£p £p NEW TESTED AND GUARANTEED PAKS
ACIQ7 0.15 | OCI70 023 . I-10 10-50 50+ = - d— s My
ACI26 013 | OCI71 0.23 SL.403D Audio amp. £2 £1.95 £1.80 B2 4 Photo Celis, Sun Batteries. 50
ACI127 0-17 | 0C200 025 LCE7|0‘»;C”Lmeark0dnv» 3mp 50p 40p  35p 0-3 to 0-5V, 0'5 to 2mA. P
ACI28 013 | Oca0i 0-25 oo fully marked an B79 4 'N4007 Sil. Rec. diodes,  E(),
AC176 025 | 2G3o1 013 [l cesed gaces 255 120 20p 4 TSP oy pee” 50p
iy S35 | 25303 013 B lena iy aried and 881 ] Reeo Switches, mixed types B
AF239 0.37 | BCII3 0.10 tested flip-flops s0p 40p 30p 10 ! 3 ke ¥p 50p
AF186 050 | 2N1302-3 0-20 OC71/72 fully tested - ~_Jarge and sma . et
AF13% 037 | 2N1304-5 0-25 unmarked 5p 5p 4p B99 200 Mixed Capaci(qrs. Postage 13p. 50
BC154 025 | 2N1306-7 0-30 Matched sets 1.0C44, Approx. quantity, counted by P
BCI71 = BCI107 013 | 2N|308.9 035 ll 2-0C4S perser 25p . 20p  ISp . weight o L
BCi72 = BCI0B 0-13 | 2N3BISFET 0.45 Matched sets OC4S's Isc H4" 25Q Mixed Resistors. Poscage 10p. §()
BF 194 0-15 Power ?I'TC 4’5‘ ik per set i5p 12p i0p Approx. quantity, counted by P
BF274 013 Transistors & amp 60\)7""'5::;:_ 5 15 12 - el B
§;¥gg g;‘g 0C20 0.50 OAA47 gold bonded diodes 3;; 3:: 1: H7 40 Wirewound Resistors. Mixed 50p
BSY26 013 | 9C23 0-30 IW Zener diodes 68, " types and values. Postage 8p
BSY27 013 | 9€25 025 7'5, 24, 27, 30 and 43V 5p 4p Ip H8 4 BYI27 Sil. Recs. 50
BSY28 013 82%3 g}: :0IW 3Ze2r(|)er diodes 75, 1000 PIV. | amp. plastic P

) - . 13,20 and 100V 200 17p 15 HS 9 OCP7I Light Sensiti
D3N2I o1t ocss 025 B Micro'switches, S/P, C/O.  15p  20p  15p H RCERIRENT senz e 50p
oc4i 013 | 9C36 0-37 I amp bridge rec. 25V, 15p  22p  20p HI2Z 9@ NKTI55259 Germ. diode s
OC44 0.13 | ADI49 0-30 | amp plastic rectifiers. These are voltage, 20 b K 4 ek”“l- lodes, SOP
OC45 0.13 | AUYio 1.25 reversed polarity and other rejects from the rand new scock clearance
OC7! 0.13 | 25034 025 BY127 range. Ideal for low voitage power units Hi8 Io OC71/75 uncoded black glass 50
ocn 0.13 | 2N3055 0:63 W ecc. Price £1 per 100. U &pe PNP Germ. P
ocht ohy | me 010 COLOUR T.V. LINE OUTPUT L alass type PP Germreh e 50p
oCsID 0-13 | OA95 010 ) TRANSFORMERS H28 9 OC200/12/3 PNPSilicon
oce3 020 | OA79 0-09 Designed to give 25kV when used with PL509 0 uncoded TO-5 can SOP
OCI139 013 OABI 0-09 and 'PYSOO valves. As removed from colour T Y — = T —
OC140 017 | IN9II4 0.07 receivers at the factory. ONLY £1 each H29 2 ?J\d:z ﬁlcdsgonded diodes 50p

post and packing 23p.
BUMPER BUNDLES

Thesg parcels contain all types of surplus elec-
tronic components, printed panels, switches,
potentiometers, transistors and diodes, etc.
2 LBS IN WEIGHT FOR £|
Post and packing 25p.

EE!

PACKS OF YOUR OWN CHOICE UP TO
THE VALUE OF 50p WITH ORDERS
OVER £4

F.E.T. PRICE BREAKTHROUGH ! ! !

This field effect transistor is the
2N3823 in a plastic encapsulation,
coded as 3823E. It is also an excellent

OUR VERY POPULAR 3p TRANSISTORS replacement for the 2N3819.

FULLY TESTED & GUARANTEED

Data sheet supplied with device.

1-10 30p each, 10-50 25p each, 50
20p each.

TYPE " A " PNP Silicon alloy, metal TO-5 can. 25300 type, direct replacement for the ©C200/203 range.

TYPE " B ' PNP Silicon, plastic encapsulation, low voltage but good gain, these are of the 2N3702/3
and 2N4059/62 range,

TYPE " £'° PNP Germanium AF or RF—please scate on order. Fully marked and tested.

PE“E" i i i I i i N3708, 9,10, I1.
TYPE NPN Silicon plastic encapsulation, low noise amplifier of the 2 0 Make a Rev. Counter for your Car. The

‘TACHO BLOCK'. This encapsulated
block will turn any 0-1mA meter into a

linear and accurate rev. £
f .
counter for any car 1 eaCh
::REE CATALOGUE AND LISTS
or:—
ZENER DIODES

NEW UNMARKED UNTESTED PAKS
'ae(ﬁo Germanium Diodes - Sip—

Min, glass type

BULK BUYING CORNER

NPN/PNP Silicon Planar Transistors, mixed, un-
tested, similar to 2N706/6A/8, BSY26-29, BSY95A,
BCY70, etc. £4:25 per 500; £8 per 1,000.

5 200 T TGRSy S0p
Germ.
=100 i SR S0p

Silicon Planar NPN Plastic Transistors, untested,
similar to 2N3707-11, etc., £€4-25 per 500; £8 per

Silicon Plan_ar Diodes, 50-7 Glass, similar to Bas 5 fﬂ9az?§slshljgl6;tlynpes Sob
OA200/202, BAY31-36, £4.50 per 1,000. B68 g S Trams NPN, PP, 50 TRANSlSTORS, RECTIFIERS
equiv. to OC200/1, P

FULL PRE-PAK LISTS

NPN/PNP Silicon Planar Transistors, Plastic TO-18,

2N706A, BSY95A, etc.
similar to BCI13/4, BCIS3/4, BFI53/160, etc..

£4-1S per 500; £8 per 1,000. B60 Io Li\:/ea;(vzoftr;:;sDiodes 50p & SUBSTITUTION CHART
OC44, OCS5 Transistors fully marked and tested, He¢ 40 7658'_';V’!|-inz.ealeafs£)}‘;€;=es SOP

500+ at Bp each: 1,000 + at 6p each.

MINIMUM ORDER 50p CASH WITH

Hio 2 ORDER PLEASE. Add 10p post and

'Ri:e:a:(:ly(;'e 1+ watt Zeners. SOP
Hi1 30 ?.—::s;ss:::ss " alloy ' pnp Sop

"1 30 g i Sop

OC71 Transistors, fully marked and tested, 500+
at 6p each; 1,000+ at Sp each.

packing per order., OVERSEAS ADD
EXTRA FOR AIRMAIL,

3B23E Field effect Transistors. This is the 2N3823

in Plastic Case, 500+ 13p each; 1,000+ 10p each.

= Hl6 8 Experimenters’ Pak of 50 P- O- RE LAYS 8 FOR
I amp Miniature Plastic Diodes: Integrated Circuits. Data p . .
IN4001, 500+ 3p each: 1,000+ 3p each. supplied Vargous Contacts and Coil
IN4004, 500 + at Sp each, 1,000 + at 4p each. H20 Q) BY126/7 Type Silican 50 Resistances. No individual £1
IN4006, 500 + at 6p each, 1,000+ at 5p each. Rectifiers, | amp plastic. p selection. Post & Packing 25p

tN4007, 500+ at 8p each, 1,000 + at 7p each. Mixed volts.

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

BI-PRE-PAK LD 50 G 0 e o st e
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HEARING AID AMPLIFIERS
(Ex behind ear deaf aids) 3 transistors on tiny
P.(C. koard with volume control—whole thing
only about half as big as Oxo cube. £1.75 or
with sub-miniature microphone and L.8. attached,

23-80.

y MAINS OPERATED
SOLENOIDS
Modet 772—small but power-
ful jin. pull—approx. size 1}
X 1) x l‘m 60p.
Model 400/1 }in. pull. Kiz x 2 x 1iin, 75p.
Model TT10 1lin. pull. Bize 3 X x 2}in—

£1-80 plus '.’0]! post. and irsurance.

SERVYO CHART RECORDER
as dese rihml in this issue.
Semd B ALE. for parts Jist,

DRILL CONTROLLER
NEW IKW MODEL

Electronically changes

speed  from  approxi-
tately IO revs, to
1eaximum. Fall power at
all speeds by finger-tip
control.  Kit includes all
parts, case, everything and
tull instructions. £1.50 plus
13p post and insurance.
Made up model also avail-
able, £2.25 plus 13p post & p.

MAINS MOTOR
Precision  made  —

nsed  in record llud\x
and  tape  recorders—
xleal also for extractor
fan,  Dlower, heaters,
ete. New aml perfect.
Snip at 50p. Postage
» 15p far first one then 5Hp
“22  far cach one ordered.

NEED A SPECIAL SWITCH?
Double Lea! Contact. Very light pressute closes
0 hoth  contacts.  8p
cach, 80p doz. Plastic push-
rod suitable for operating,
5p cach, 45p doz.

MINIATURE

WAFER SWITCHES
< pole, 2 way—4 pole, o
3 pole, !
pole, 4 wa; 8
# way—1 pole, 12
each. £1:80 dozen, your awsortment

SEE LAST MONTH
for prices of
STANDARD WAFER
SWITCHES

MICRO SWITCH

5 amp, changcover contacts, 9p
each, 21 doz. 13 amp. Onjoff
10p ,each, 15 amp. changeover
18p each, 10 for £1-85.

MAINS OPERATED CONTACTOR
220/246V, 50 cyele solenoid

with laminated core so very

silent in operation. Cloves 4

circuits each rateM at 10A. ‘
Extremely well made by a

Germarn Electrical Company.
Overall size 2! x 2 x 2in

£1 each.
——
-
]
]
——

PAPST MOTORS
Est. 1/40th h.p. Made
for 110-120%V  working,
but two of these work
ideally together off our
atandanl 240V mains,
A really beautiful motor,

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic ft. per honr,
Suitable for Kitchens, bath-
rooms, ete., 1Es so guiet it can
hardly be heard. Compact, 547
casing with 51" fan blades,

extremely quiet running
Kit comprises otor. fan

blades, sheet steel casing, pull
switch, mainy connector, and
fixing brackets, £2 plus 36p
post and jna.

MAINS TRANSISTOR

POWER PACK
Designed to operate transistor sets and amplitiers.
Adjustable output 6V, 9V, 12V for up to J0hmA
(class B working). Takes the place of any of the
following batteries: PP1, PP3, PP4, PP6, PPT,
PP9, and others. Kit comprises: naine trans-
former rectifier, sivoothing and load resistor,
condengers and instruction<. Keal snip at only
88p, plus 18p postage.

COMPONENT BARGAINS
100 Eerie 3 watt resistors, 50 different valuces
up to 10 meg.
50 assorted capacitors,
to 5,000-pif. 60p.

Both parcels £1 post paid.

and  reverzible, £1.50
eacl. Postage one 23p.
two 33;.

5 ditferent values up

RADIO STETHOSCOPE

Easiest way to fault lad—traces signal from aerial
to speaker—when signal atops you've found the
fauit. Use it on Radio, TV,
amplifier, anything — com-
plete kit eomprises two special
transistors and all parts inclu-
ding probe tube and crystal
carpivee.  £2—twin  atctho-

set instead of earpiece 75p
extra—post and ins.

20p.

BATTERY CONDITION TESTER

Madc by Mallory but suitable for all batteries made by
Ever Ready and others, most of which are zinc carbon
types but also mercury manganese—nicad—silver oxide
and alkaline batteries may be tested. The tester puts a
dummy load on the battery and the meter scale indicates
the condition depending upon ich section the pointer
rests. The section reads "'replac weak’ or “'good

tenter is complete in its case, size 31in x 6}in x
leads and prods. Price £1.75 plus 20p postage.

I HOUR MINUTE TIMER

Made Ly famous Smiths company, these have a large
clear dial, size 4] X 3}, which can be set in minutes up
to 1 hour. After preset period the bell rings. Ideal for
processing, a memeory jogger or, by adding simple lever,
winild operate micro-switch £1-

THIS MONTH'S SNIP.
CENTRIFUGAL FAN

Mains operated, turbo-blower type. Pressed steel
Housing contains motor and aluminium impeler.

- Motor is 1/10th h.p. giving considerable air flow but
virtually no noise. Approx. dimensions 10}in wide
X 12in dia. Outlet into trunking 10}in x 4jin.
£4-95 + £

MICROSONIC KEYCHAIN RADIO

7 transistor Keychain Radio in very pretty
case, aize 21 X "i x 1lin.—complete with
soft leather zipped- bag. 7 transistor,
ferrite rod. Loudspeaker. 5
1n transit from the East these seta suffered
corrosion as the batteries were left in them
but when this cerrosion is cleared away
they should work—offered without guaran-
tec except that they are new. Price only
£1.25 less batteries, plue 18p post, 6 for
£7 post free. Pair of rechargeable
batteries and charger 85p.

24-HOUR TIME SWITCH

Made by 8miths, these are AC maina operated,
NOT CLOCKWORK. ldeal for mounting on rack
or shelf or can be built into box with 13A socket.
2 comipletely adjustable timc periods per 24 hours,
5 amp changeover contacts will switch circuit
on or oft during these periods. £2:50 post and
ins. 23p.  Additional time contacts 50p pair.

PE GEMINI
13ual purpose twin 30 watt stereo amplifier for exceptional performance.
Complete kit of parts £45. Reprint of data and parts list 25p.

THE FULL Fl STEREO SIX
The amplifier
sensation of the year

You will be amazed at the
fullness of reproduction and at
the added qualities your records
or tuner will reproduce. Built
into metal cabinet elegantly
styled in simulated teak finished
te: blend with modern furnishings, this amplifier uses
an integrated solid state circuit with an output power of 6 watts R.M.R. split
uver the two channels. The amplifier is ideal for use with normal pick-ups and
tuners, it has a double wound mains transformer and ganged volume and tone
controls—alao awitching for Mono to 8tereo, tuner or pick-up. Other controls
include ‘‘treble lift and cut”’, “balance’” and separate mains on/off switch.
UNREPEATABLE PRICE is £8 plus 38p post and insurance.

DISTRIBUTION PANELS

Just what you need for work bench or lab.
4 x 13 amp sockets in metal box to take
ntandard-13 amp fused plugs and onfotf awitch with neon warning light. Bupplied
complete with 7 feet of heavy cable. Wired up ready to work, £2 less plug
£2-25 with fitted 13 amp plug: £2.40 with fitted 15 amp plug, plus 23p P. & L.

ELECTRIC CLOCK WITH
20 AMP. SWITCH

Made by Smilhs these units are as fitted to
many top quality cookers to control the oven.
The clock is mains driven and frequency con-
trolled 8o it is extremely accurate. The two
small dials enable switch on and off times to be
accurately set—also on the left is another time
or alarm—this may be set in minutes up to
1 hour. At the.end of the period a bell will
sound. flered at Snly a fraction of the regular
price—£2-50, leas than the value of the clock
alone —post- and ins, 1ip.

CAPACITOR DISCHARGE
CAR IGNITION

This ayatem which

ELECTRONIC IGNITION has proved to be
ly efficient
and  reliable was

first described in the Wireless World about a
year ago. We cansupply kit of parts forimpreved
and even more efficient version (PW June),
price £4-85. When ordering please state whether
for positive or negative systems. Plus 30p poat.

FLUORESCENT CONTROL KITS

Bach kit comprises seven items —Choke, 2
tube ends, starter, starter holder and 2 tube
clips, with wiring instructions. Suitable for
normal fluorescent tubes or the new “Grolux”’
tubes for fish tanks and indoor plants. Chokes
are super-silent, mostly resin fllled Kit A

—15-20 w. 21, Kit B—30-40 w. £1, Kit
C—1 ROw £1-20. Kit E—65 w. £1-20. Kit F
for 81t 125 w. tube £1-75. Kit MF1 is for
6in, 9in and 12in miniaturc tubes £1. Kit
MF2 for 2lin 13 w. miniature tube £1,
Postage on Kits A and B 23p for one or two
kits then 23p for each two kits ordered.
Kits C, D and K 23p on first kit then 18p
for each kit ordered. Kit F 33p then 23p for
each kit ordered. Kit MF1 18p on first kit
then 15p on each two Kits ordered.

THYRISTOR LIGHT DIMMER

For any lamp up to 200 watt.
Mounted on switch plate to fit in
place of standard switch. Virtually
no radio interferences. Price £1-89
plus 20p post and insurance.

TREASURE TRACER

Complete Kit {except  wooden
battens) to make the metal detector
as described editorially in Practical
Wireless August issue. £2-50 plus
20p post and insurance.

TELESCOPIC
AERIAL

for portable,
or transmitter. Chrome pla-
ted—eix  sections, extends from
to 47in. Hole in bottom for 6BA
38p. KNUCKLED MODEL FOR

car radio

RCrew,
F.M. 50p.

QUICK CUPPA

Mini Immersion Heater, 350W,
200/240V, Boils full cup in about
two niinutes. Use any socket or
lamp holder. Have at bedside for /
tea, baby's food. ete. 21-25. post \x
and insurance 14p. Jug heater N\
£1-50 plus 14p P. & P. N

WATER LEVEL
RAIN ALARM
as described in this issue.
Hend B.A.E. for parts list.

I2VOLT [} AMP
POWER PACK

This comprises double-
wound  230/240V  mains
transforiner with full wave
rectiffier and 2000 m/f{d/
smoothing. Price £1-50 plus
20p P. & P.

REED SWITCHES

(ilass encased, switches operated
magnet—gold welded contacts.

>

by external
We can now offer

3 types:

Miniature, 1lin long x approximately jin.
diameter. Will make and break up to JA up to
300 volts. Price 13p each. £1.20 dozen.
Standard. 2in. long X 3/16in. dianeter. This

will break currents of up to 14, voltages up to 250
volts. Price 10p each. 90p per dozen.

Flat. Flat type, 2in. long, just over 1/16in. thick
approximately- lin. wide. The Standard Type
flattened out, so that it can be fitted into a smaller
apace or a larger quantity may be packed into a
aquare solenoid, Rating 1 amp 200 volts. Price
30p each, £3 per dozen.

Small ceramic tnagnets to operate these reed
switches 8p each. 90p per dozen.

METER BO X

Designed to take 3}in flush mounting meter. This
has a 2}in diameter hole with 3 meter fixing holes.
Overall size of box 4in X 4in X 2}in deep, hinged
to a metal base 2{in X 4}in X Bin deep. Price 50p.

PILOT BULBS
6-8 Volts 15 amp tubular MES Britlsh made good
qnality. 1 dozen in a box. 25p per box.

5 AMP CONNECTOR STRIPS

This is the normal type of connectol‘"‘stnp 12
connectors with grub screws mounted in a line and
moulded in puly(hene 15p each £1-50 per dozen.

Where postage i4 not stated then orders
over £5 are post free.  Below £5 add 20p.
Remiconductors add 5p post. Over £1 post
frec. B.A.E. with inquiries please.

846

Practical Electronics

J. BULL (ELEGTRIGAL) LTD.

Dept. P.E. 7, Park Street, Croydon CRO IYD

October 1971



e =

A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stampeq address_ed envelqpe. \A{e
regret we are unable to guarantee a reply on matters not relating to articles published in

the magazine.

Build or hust!

Sir—Of date 1 have read with
interest letters from the readers of
your esteemed magazine in the
Readour section, concerning the
state of *chaos” brought about by
the unavailability of special com-
ponents for some of the projects
that are published in your magazine.

It surprises me very much that
your readers “‘at home” (the U.K.)
like the Old Mariner, keep wailing
“water, water everywhere but not a
drop to drink.” What would some
of these gentlemen do if they had to
hunt for i-¢’s or special components
in this country?

A group of us interested in such
projects have evolved a way around
this problem by forming a Club
and when we see that we have an
order to make it “well worth the
wahile” of the various mail-order
houses that advertise with your
magazine, 1 send off an order for
the required parts.

Sometimes however, we do come
across a special relay or switch that
cannot be supplied or is out of
stock, or by writing to the manu-
facturer we cannot get a ‘“‘one-off”
job. It is here that we cannibalise
parts from old equipment which
have been junked, to the extent of
rebuilding some of the switches to
suit our needs.

It seems that your modern readers
want things laid out on the table
for them to go ahead and build
some piece of equipment that takes
their fancy. Why not improvise? If
2 particular transistor is not avail-
able or is obsolete, why not find
an alternative? After all, we are
in this hobby to enjoy ourseles,
not to make a profit like the com-
ponent dealers (who, must, if ihy
want to keep their business fror.
running into the red). What greater
satisfaction in making a piece of
vquipment that requires something
special through improvisation rather
than frowning that “that damned
thing isn’t going to work without
that thingamajig”?

Now before some keen reader
bops me for saying that, I would
suggest thar snould your magazine
wish to co-operate, and 1 am sure
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Technical queries cannot be dealt with on the telephone.

it has done all it can for its readers
these past many vyears, is to have a
Swap-Box column whereby readers
could exchange parts with each
other (without asking for monetary
remunerations) and thus solve some
of their problems if not all of them.

Supplying home experimenters is
big business in the U.S.A. and why
dealers in the U.K. do not try to
capture this large source of revenue
is something very surprising! ! Of
course, dealers that do extend cer-
tain services to experimenters be-
yond the call of service will note
that they have a customer who
chooses to deal with no one else in
the long run. 1 hope that some
enterprising mail-order house in the
UK. finds a practical solution to
this tangled problem.

Keep on publishing your specia-
lised designs. “WE SHALL BUILD
THEM OR BUST".

S. M. Sharifi,

Teheran,
Iran.

Americun way

Sir—The amateur is very well
catered for in this country. Early
this year 1 received the latest cata-
logues FREE from the mail-order
component houses I buy parts from
on occasion.

Newark’s catalogue for 1971 runs
to 736 pages; Allied Radio Shack’s
to 460; Lafayettes to 467. It is im-
possible to detail their offerings
which run the whole gamut from
individual components of every con-
ceivable kind through brand name
kits to commercial equipment,  hi-fi
systems and so on, and on. I would
almost say that there is no com-
ponent available to the professional
engineer which the amateur cannot
purchase by mail. He must be pre-
pared to pay for it though!

In Cincinnati there is also a
branch of a local Ohio concern,
Hughes Peters, and they have an
across the counter service daily and
Saturday mornings. Parts not
immediately available here are
ordered from their suppliers and the

customer is advised by phone when
they arrive, There is no extra
charge for this service,

Mail orders from the other firms
are processed in about fourteen
days. A sign of the times, however,
has been an increase in the mini-
mum value of a mail order that
these firms will handle.

Some of the firms also run their
own hire-purchase plans, which
cover components as well as kits
and ready to use equipment.

Firms offer quantity discounts,
these vary with quantity and the
kind of item. Generally it pays to
buy as large a number as possible,
as for small items savings can be
substantial.

There are also firms specialising in
selling complete ready-to-assemble
kits for the more sophisticated pro-
jects published in the popular maga-
zines, and also special components
that may be called for.

I expect that the hobbiest here
has more to splurge on bits than
his UK counterpart and his poten-
tial business attractive to the com-
ponent suppliers. Having the cash
and an American philosophy he will
tend to do the job right and not
save pennies adapting old junk if
the correct part can be purchased.

L. Huggard,
Cincinnati,
U.S.A.

New hobby

Sir—At the moment, (having just
completed the first part of the “War
Games Computer” successfully), |
am rather keen on constructing simi-
lar projects, such as the “Operation
Seasearch.”

I am hoping you can give me the
date of the magazines in which it
appeared and where I might obtain
them? Also any similar projects
which might have been shown in
your magazine?

I must confess that this month’s
is the first of your magazines I

have bought. for although very
interested in electronics, I have up
until  now  mostly constructed
radios.

Needless to say, from now on I
shall place a regular order for

PracTicaL ELECTRONICS, which has
given me a ‘‘start” on a wonderful
new hobby.
Hope to hear from you soon.
N. Early,
Langport,
Somerset.

““Operation Seasearch’ appeared in the
December °'70 issue; ¢ Submarine
Chaser’’ in February this year,

We regret that all back numbers of
our magazine are no longer available.
We can only suggest you try your local
technical or reference library.
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COMPONENTS AND HI FI
No FOR THE HOME CONSTRUCTOR
RM]|[] ”[] L OUR SHOPS ARE OPEN ALL DAY

FROM 9 A.M. TO 6 P.M. 6.30 P.M. ON FRIDAY

“GRESGENT” D.J. PARTY AMPLIFIER *'P 100" PSYCHEDELIC LIGHT CONTROL UNIT BRIGHTNESS CONTROL

> completely new style 100W Amplifier Three Channel: Bass—Middle—Trebie. | Full control over 300 watts of
eupeclally designed tor the D.J. who expecta his Kach cbanpel has its own sensitivity | incandescent lighting. Thyristor
121‘ oy equipment to look and sound really good, and control. Just connect the input of this | light dimmer mounted on a stan-
S still keep & moderate price: unit to the loudspeaker terminals of an dard switch block
J 10-30,000Hz response. amplifier, and connect three 250V up to ready to fit into a
\ All loudspeaker systems suitable 500W lamps to the output terminals —— ) MK. Box. Enjoy
Full output Into 4 ohm. of the unit, and you produce a fascinating 1 :xl;c\ gplf::u?reci:

-1i i . vin
All eilicon transistors. F.E.T. at front end. Real value at ‘42 ??adslgh: d:;;pkg" lEA“ guaranteed) o "" amount of light you
plus £]1 P. & P. and insurance. . . R -0 plus 38p b . | require at any time.

11 you require more information please send 8.A.E.

Our Price £2.78

plus 8p P. & P. each.

% £2 DISCOUNT %
——————| CRESCENT CASSETTES
11 purchased at the same time as the Paychedelic Light Control Unit. @‘

i Top quality casseties at unbeatable prices (complete | BATTERY
1 you require more information please send a 8.A.E. | with standard storage case): C60 88p, C90 63p, A

—
Jve "= C12088p plus 5p P. & P. ELIMINATOR
STEREO HEADSET
8 ohm impedance, complete with plug and 5ft S. G. BROWN HEADPHONES Plug your Transistor
le":d. A ]ve;y comifor(lntle pht()]ne eeﬁ. Listen to Radio, Amplifier, Cas-
etereo without noise Interrupting the pleasure. Used! But in good working condition . ' sette, ete.,into the a.c
Wonderful value.  £2-50 plus 10p P. & P. These Type "F phones are 4,000 imp. i mains through this compact elimin-

and a bargain at ator. 2}in x 2in » 3in approx. 4}V

£1-50, 6v £]1.50, ov £1.50,
74V complete with cable and plug
for Philips Caasette.

MINI LOUDSPEAKERS
2iin 8 ohm = 33p I 23In 25 obm

= 33p 50 i
3in 8 ohm = 40p 3}in 75 ohm = 88p P rius 10p. P. & F. per paic

plus 8p
Plus 3p P. & P. on each Speaker CHROME TV STAND ‘2 P. & P, each.
28in~ 8}inx16in high. This modern design TV
HIDGE’{::E? gONlEg’{g? BARGA|N BOARDS stand would make an ideal base for a coffee table and MAINS KEYNECTOR
@ roX. 2 amp . is a bargain at: =
Two - pin non - rever- Keynector connects
%slble midget flex con- é’.‘;;?ep ?:‘.e ?ht: £ I -63 plus 25p P. & P.Jany Electrical
@ector. Approx. size: experimenter Equ:pment to
2in X §in. Ideal for loudspeaker E t‘ he mains
connectlons, etc. 8p plus 2p P. & P.| % SOmPYT J EA1000 3 WATT AUDIO AMPLIFIER MODULE aupply n 7
MAINS TRANSFORMER g";:;“’u" ‘vc‘:g l’ -5 An  Audio Amplifier designed around the ;econds. l’lde:l ~4
- 21 Li . -
Fused Primary 240V. Second:|acitors = and L 0 gA"?J\'LTeM LEE 924V on‘;n e d:;lr::ol{ntrntlous ete
dary 220V @ GOM/A. 63V|uselnl Tramsistors—at least 4 [gupnl¥ Voltage = g i :
y /A. nselul rans) bontd 4 Speaker Imp. .. 8-18 ohm Multi connections can be made
@ 1A This :':'::;0;:;15 transistorsineriboard. Frequency . ... 50bZ-25kHz \ § (max load 134 fused).
. T Overall Bize 5 2inX 3in X {in . . .
:“:‘S'Jge, ‘2';2 XIGQ A BARGAIN PRICE 30p per boatd | r4ep] Amplifier for radios, record players, ONLY ‘2 75 6p.
Dl 88y plne i 5 BOARDS £1-20. P. & P. Free | stereo unlte, ete. N _
b ar P ,\;/ on this item Full technical data and with each ‘2.63
2 b -~ module. All guaranteed and a bargain at +5pP. &P

G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

e 32 0:15in 28p 3} 33 0'lin 24

2%in < lin  » 0-15in 6p 5in < 3%in -15in 28p n o i - 0-lin 2d4p

3§in 2 2i|n # 0-15in 16 17in ﬁin o 8'Ilgin;ip 5in - g}in . 0-lin 23p Um‘epeatab|e Offer ! ! 1!

33in - in > 0-15in20p 17in > in < 0:15in74p 5in - 3}in - 0-1in28p 37 " ”
5in x 24in » 0:15in20p 3%in x 24in » O-lin 2Ip Surplus VEROBOARDS, 37" x2}" x-I5§
Spot Face Cutter 38p. Pin Insert Tool 48p. Terminal Pins (0 | or 0 15) 36 for

Only 10p each or £1- 00 per dozen

18p. Special Offer Pack consisting of 5 24in - lin boards and a Spot Face

Cutter—50p. - I

RECORD PLAYER CARTRIDGES. Well below normal prices! ANTAI c R BARE

G90 Magnetic S((:ereo Car(ridg:sé(gsiaénpo;d Needle, 6mV %u(pu(. £4. Aggg TANTALUM CAPACITORS. COMPARE THE

GP 67/2 (Mono, Crystal) 75p. 173 «Compatible, Crystal) £1. A —_ [ )

GP 93/1 (Stereo, (E{(y:s(sasl,GSPa;;phirg) £I-15.C ACOS GP 93/1D (Stereo, ((::(r)ys(al. PRICE—-ONLY Iop EACH !t !

Diamond) £1:63. 4/1 (Stereo, Ceramic, Sapphire) £1-50. ACOS GP Sub-miniat types Miniat 5- i

94/1D (Stereo, Ceramic, Diamond) £1-88. ACOS GP 95/| (Stereo, Crystal with OISy voles OORME TR0 velte B3 LE 15 an

two L.P./Stereo needles) £1-25, 0-056uF 50 volts 0:033uF 20 volts 82 uF 35 volts

TRANSISTORISED FLUORESCENT LIGHTS, 12 volt. Al wicth | 07 4F 20 vels  0047uE 20 vols 15 WE 35 volus

reversed polarity protection. B watt type with reflector suitable for tents, ' 01 “F 50 wvolts 012 “F 35 vol(s 2 ‘jF s V°l‘5

etc. £3. Postage/Packing 25p. 1S wartt type, batten ﬁmnz for :aravans £4. 018 ‘t; 20  volrs 015 “F 35 ol(s 27 : F 120 VOI(s

Postage/Packing 25p. |3 watt type, batten with switch. 22in » 2in. - £5. 033 0 E 35 wvolce 023 “F 50 :oki 56 “F Is V°|“

Postage/Packing 25p. THESE CAN BE SENT ON APPROVAL AGAINST FULL 0-47 ﬁF 35 volte 0-47 ﬁr 30 Voh; %6 ::F- 20 :glg

PAYMENT. 068 uF 20 voles  0-68 uF 35 voles 150 uF 6 voles

MULLARD POLYESTER CONDENSERS 39 uE 13 vols 068 wE 50 volts

1,000pF, 1,200pF, 1,500pF, 1,800pF, 2,200pF, 15p per dozen (all 400V working). 2 uE 3 voles 10 puF 35 volts Swandard

0 15uF, 0-22uF, 0-27uF, 30p per dozen (all 160V worklng) 25%, discount for 27 pFE 15 volts 10 uF 75 volts 68 uF 50 wvolts

tots of 100 of any one type. 27 uF 35 voles 1-8 uF 20 volts 7S uF 20 volcs
3-0 - uF 12 volts 22 uF 20 voles 82 puF 150 volts

RESISTORS 100 uF i5volts 27 uF S0 wvolts 12 uF 35 voles

+ and { watt. Most values in stock. SOp per 100. 10p per dozen of any one 3 uF 12 volts. 12 uF 50 volts

value. WIRE WOUND MAINS DROPPERS. Hundreds of values from 0-7 ohm 33 uF I5 volts 39 uF 20 voles

upwards. | watt to 50 watts. A large percentage of these are multi-tapped 4 uF 20 volts 82 uF 20 volts

droppers for radio/television. Owing to the huge variety these can only be 47 uF 35 voles 150 uF IS volts

offered "‘assorted’ at 50p per dozen. 56 uF 6 voles 270 1:F 6 volcs

SILYER MICA/CERAMIC/POLYSTYRENE CONDENSERS

Large range in stock, 75p per 100 of any one value. |5p per dozen.
RECORDING TAPE BARGAIN! The very best British Made low- NEW ! NEW ! NEW ! NEW !
noise high-quality Tape! 5in Standard 38p. Long-play 45p. S5}in Standard

45p. Long-play 60p. 7in Standard 60p. Long-play 82p. We are getting 2 An aerosol spray providing a convenient means of producing
fantastic number of repeat orders for this tape. Might we suggest that you b p . ¢ N A o & o d | d
crder now whilst we still have a good stock at these low prices? any number o! copies o. a printed circuit both simply an

STOCKTAKING CLEARANCE! IMPOSSIBLE TO REPEAT! FL;"'CHY S . T (e fora
We have huge numbers of components in quantities too small to advertise ethod: pray copper laminate board with light-sensitive

individually. In order to "clear the decks’ we have made up parcels containing spray Cover with transparent film upon which circuit has ‘

a mixture of carbon and wire.wound resistors, electrolytic and paper con-
densers, controls, transistors, diodes etc., for a tiny fraction of normal price. been drawn. Expose to ||ght (No need to use ultra- violet.},

e is emphasued that these are mixed parcels only—contents cannot be Spray with developer, rinse and etch in normal manner. I

stipulated!  Sold only by weigh. Light sensitive aerosol spray .. .. .. .. £l
Gross weight 2 Ib. .. .. .. .. .. £1 {(postage 20p) Developer spray . - . . . - 50P
Gross weight S |b. .. .. .. .. .. £2 (postage 30p)

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 15p.
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FIND BURIED TREASURE WITH THIS
READY BUILT & TESTED

Treasure
Locator
Module

BRAND NEW FULLY TRANSISTORISED PRINTED CIRCUIT METAL DETECTOR MODULE,
Ready built and tesled—just plug in a PP3 battery and *phones and it’s working. Put it in a case,
acrew a handle on and YOU HAVE A PORTABLE TREASURE LOCATOR EASILY WORTH ABOUT
£20! Extremnely sensitive—penetrates through earth, sand, rock, wood, dirt, water, etc.—EASILY
LOCATES COINS, GOLD, SILVER, WATCHES, JEWELLERY, NUGGETS, METALLIC ORE, HIS-
TORICAL RELICS, BURIED PIPES, KEYS, NAIL-IN-TREES, ETC., ETC. Signals exact location
by “beep” pitch increasing as you near buried metallic objects. PRINTED CIRCUIT SEARCH COIL
40 stable and sensitive it will detect certain objects buried SEVERAL FEET BELOW GROUND! GIVES
CLEAR SIGNAL ON ONE COIN! ¥ou could even pay for your holidays with two or three days electronic
beachcombing—it’s almost like having a licence to print money! Unclaimed treasure now exceeds the
combined wealth of all nations. ORDER NOW WHILE PRESENT STOCKS LAST—TREMENDOUS
DEMAND EXPECTED AT THIS REMARKABLY LOW PRICE, DEMONSTRATIONS DAILY.
ORDERS DESPATCHED.JN STRICT ROTATION. SEND NOW £4-95 + 30p carr, (89/- + 8/-) etc,
(High quality Danish 8tethoscope headphones £2:75 (55/-) extra if required).

Only

£4:95

(99/-)

SOOTHE YOUR NERVES, RELAX WITH

£2:31.

Plas
RS |

EAVESDROP ON THE EXCITING WORLD OF
AIRCRAFT COMMUNICATIONS — JUST OUT

V.

H.F. AIRCRAFT BAND
CONVERTER

Many thousands of v.h.f. Aircraft Band Converters now
selling in U.B.A. Listen in to AIRLINES, PRIVATE
PLANES, JETPLANES. Eavesdrop on erciting crosstalk
between pilots, ground approach control, airport tower.
IHear for yourself the disciplined voices hiding tenseness on
falk downs. Be with them when they have to take nerve
rippling decisions in emergencies—Tune into the inter-
national distress frequency. Covers the aircraft frequency
band incloding HEATHROW, GATWICK, LUTON,
RINGWAY, PRESTWICK ETC., ETC. CLEAR AS A BELL
This fantastic fully transistorised instrument ean b;
built by anyune nine to ninety in under two hours. (Our
design team built four—everyone worked first time). Yo
knowledge of radio or electronics required. No soldering
necessary. Fully illustrated simply worded instructions
take you step-by-step. Uses standard PP3 battery, Size
only 4% x 8” x 13, All you do is extend rod aerial, place
close to any ordinary melimn-wave radio- (even tiny
portables) NO CONNECTIONS WHATEVER NEEDED.
Use indoors or outdoors. THERE WiLL SE ENORMOUS
DEMAND FOR THIS NEW DZSIGH, 8240 NOW, ONLY
£2-37 (47,6) + U3p (4/6) p. & p. for all parts, melwding
cage, nuts, <crewe, wire. efe., ete. (parts available
separately)

v RELAXATRON
AMAZING
CUTS OUT NOISE POLLUTION —S8OOTHES YOUR NERVES! Don't | | I
underestiniate the uses of this fantastic new design—the RELAXATRON | on y

ia basically a pink noise generator based on avalanche operated transis- |
tors. Besides being able to mask out extraneous unwanted sounds, it has £ 2 U 2 5
other very interesting properties. For instance, many people find a |
rainstorti mysteriously relaxing, a large part of this feeling of well-being ‘“\\\\\\\\\\\\\ i (45/_)
can be directly traced to the sound of falling raindrops!—a well known R L

type of pink noise. A group of Dentista have experimented on patients with

thig pink noise—NQ ANESTHETICS WERE USED! The noise ostensibly created a most definite reaction on these patients’
nervous systems with the results that their pain systems were blocked. IF YOU WORK IN NOISY OR DISTRACTING
SURROUNDINGS, IF YOU HAVE TROUBLE CONCENTRATING, IF YOU FEEL TENSED, UNABLE TO RELAX —
then build this fantastic Relaxatron. Once used you will never want to be without it—use this amazing pink noise gen-
erator whenever you feel uneaay, can't relax or wish to concentrate. TAKE IT ANYWHERE, pocket sized. Uses standard
PP3 hatteriea (current used so small that battery life is almost shelf-life) CAN BE EASILY BUILT BY ANYONE OVER
12 YEARS OF AGE using our unique, step-by-step, fully illustated plans. No rolilering necessary. All parts including case,
a pair of crystal phones, Components, Nuts, Screws, Wire, etc. etc. no soldering. Send only £2-25 + 25p (45/- + 5/-)
p. & p. parts available separately.)

l@nm

GET A GOOD NIGHT'S SLEEP—EVERY NIGHT!
INGENIOUS ELECTRONIC only

SLEEP INDUCER £2:75

(85/-)

CAN'T SLEEP AT NIGHTSP DO YOU WAKE UP IN THE NIGHT AND CAN’T GET OFF TO SLEEP AGAIN? WOULD
YOU LIEE TO BE GENTLY SOOTHED OFF TO SATISFYING SLEEP EVERY NIGHT? Then build this ingenjous elec-
tronic sleep inducer. /1 even stops by itself s0 you don't have to worry about it being on all night! The loudspeaker produces
soothing audio-frequency sounds, continuously repeated—but as time goes on the sounds gradually becotne less and less
—until they eventually cease altogether, the effect it has on people is amazingly very similar to hypnosis. A coatrol is pro-
vided for adjusting the length of times etc., all transistor, can be built by anyone over 12 years of age in about two hours.
No knowledge of electronics or radio needed. Extremely simple, easy-to-follow, step-by-step, fully illustrated instructions
included. No soidering necessary. Works off standard batteries—extremely economical. Size only 3% x 43" x 13"—take
it anywhere. All parts including case, loudspeaker, components, nuts, wire, screws, ete. etc. THERE WILL BE A GREAT
DEMAND FOR THIS UNIQUE NEW DESIGN—SEND NOW £2:75 + 25p (55/~ + 5/-) p. & p. (parts available separately).

REAL WORKING ELECTRONIC ORGAN

Don’t confuse with ordinary electric organs that simply blow air
over mouth-organ type reeds etc. Eight months were spent In
creating and testing this superb, revolutionary electronic
organ. Fully transistorized—no valves. Proper sell-contained
loudspeaker. Fifteen srparate keys span two full octaves—play
the " Yellow Rose of Teras™, play " Silent Night”, play “ Auld
Lang 8yne”, play Iots and lote of similur tunes on this real
working electronic organ. Although it’s no theatre organ it's
certainly no tiny thing. it measures 133 x 10 x 2}”. Yon have
the thrill and excitement of builling it together with the
pleasure of playing a real, live, throbbing electronic organ. Take
it anywhere—play it anywhere, KO PREVIOUS KNOWLEDGE
OF ELECTRONICS NEEDED—NONE WHATEVER. No
soldering necessary. it really is as simple as a.b.c. to make.
Anyone from nine years upwards can build it easily in one short evening following the fully illustrated,
Atep-hy-step, simply worded instructions. BIG DEMAND ANTICIPATED FOR THIS UNIQUE INSTRU-

(55/-) MENT at our low, low building price. ONLY £2-76 (55/-) + 23p (4/6) p. & p. for all parts, including
case, loudspeaker, transistors, condensers, resistors. knobs, transformer. volume control, wire, nuts, screws, simple
(but full) instructions, etc. ete. Uses stamlard battery (parts available separately). Have all the pleasure of making it
yourself, finish with an exciting gift for someone.

SHORTWAVE TRANSISTOR RADIO

Can be built in one evening

At last! After trying countless circuits searching for easy build, work
first-time short waver. Giving advanced world-wide performance, we chose
this '8ky Roma’. Anyone from 9 years up can follow the step-by-step,
easy-as-AB(, fully i‘luntrated inatructions. (We built ten prototypes and
every one worked first time) no soldering necessary. 76 stations logged on
rod aerfal in 30 mins.—Russia, Africa, USA, Switzerland, etc. Experience
thrilla of world wicle news, sport, music, etc. Eavesdrop on unusual broad-
casts. Uses PP3 battery. Transistorised (no valves!). Size only 3”x 43 x 13-,
As tremendous demand anticipated price held to only £2-25 (45/-) +
17p (3/6) p. & p. for all parts incl. Cabinet, screws, instructions ete. (Part
available separately).

£2-28

45/-)

BUILD 5 RADIO AND
ELECTRONIC
PROJECTS
TOTAL £‘|.g7

BUILDINSG
(39/8)

PRICE

Amazing Radio Construction
set! Become a radlo expert for
£1-97 (39/6). A complete
Home Radio Course. No ex-
perience needed. Parts includ-
ing simpleinatructions for each

design. Illustrated

Step-by-step plans,

all Transistors, loud-

speaker, personal
phone, knobs, rrrews, etc., all you need. Presentation Box 37p
(7/6) extra asillus. (if required) (extra parta available separ-
ately) no soldering necessary. Send only £1-87 (39/6) + 23p

FIND
BURIED TREASURE!

TREASURE LOCATOR

TRANSISTORISED

NOW IT'S HERE AT LAST, after experiinenting for four ard a
half months with a multitude of different cirenits and carr ving
out actual fleld tests with prototypes, our design team have :ome
up with this real winner. This fully portable transistorized netal
iocator detects and tracks down buried inetal objects— it <,gnals
exact location with low’ audible sound (no phones used® —uses
any transistor radio which fits i side—
no connections needed. FINDS GOLD,
SILVER, LOST COINS, JEWELLERY,
KEYS, WAR SOUVENIRS, ARCHAE-
OLOGICAL PIECES, METALLIC ORE,
NUGGETS ETC. ETC. Qutdoors or in-
doors. Extremelu sengitive. will signal
presence of certain objects buried several
feet below ground | No knowledge of
rivlio or electronics required. Can be
built with ease in one shorl evening by
anybody from nine years of aye upwards,

with the wonderfully clear, easy to
follow, step-by-step, fully illustrate:d
instructions—it really is easy as
A.B.C. transistorized — no
ONLY valves. Uses standard PP3
battery. No soldering neces-

rary. Size of detector head

% 131 x 107 x 21". Grest
demand expected at this

(47/6) remarkably low price—
ORDER WHILE PRE-

S8ENT STOCES LAST.
All parts including de-

tector head case, nuts,
screws, wire, simple
instructions  ete. ete.
ONLY £2:87 (47/6) +
27p (5/8) p. & p.
(8ectional handle as
illustrated  785p  (15/-
extra). Parts available
separately. Made up

looks worth £15 1

EXAMINE AT HOME FOR 7 DAYS. YOUR MONEY REFUNDED IN FULL IF NOT 100% DELIGHTED.

CONGORD ELECTRONICS LTD (Dept. PE22)

(STAFF WANTED FOR ALL DEPARTMENTS)

8 Westbourne Grove, London W.2.

(Nr Bayswater & Queensway Tubes. | minute ABC Cinema)

Callers Welcome 9 a,m.-6 p.m. inc. Saturday
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OSCILLOSCOPES

£
E.M.I. WM18. Complete with Dual Trace Plug in an/l)lﬁclenunl Plug in q

Amp 75
Solutron CD1220. With Wide Band Unit o0 o0 0o 00 00 180
Solartron CD1220. With Dual Traee Unit .. oo oo oo oo 220
Solartron CD1220. With Differential Amp Unit a0 a0 a0 50 240
Solartron CD71182. Double 13eam oo oo oo oo o0 oo 60
Cawkell Remscope S01. Storage Oxcilloncope .. .. .. .. 200
E.M.I. WMS8. Conplete with Amplifier Type 8 .. .. .. .. 55

TEST GEAR N
‘Wayne Kerr. Universal Bridge Type B221 .. o o . .. 85
Marconi. Q Meter Type TF3200G . . .. 45
Marconi. Vileo Oscillator Type TF885 A 23Hz-5MIlz) . aa .. 45
Marconi. Vacuum Tube Voltmeter TF1041A a0 a0 ao 60
Marconi. WM/AM Signal Generator TF895A/4 - .. 175
Power Unit, 240V a.c. 1{P. ¢ ()ulput 400V 170m. *\/h J\’ 3. \ .. .. 10
R F. Generator. OMHz 50 26
R.F. Generator. 15

Servomex Controls Ltd Mator Controiler Type MC4T LUlllplele with motor’ (1]
TV CAMERA LENSES
Fach £
Rank Taylor Hobson Vldml Lenses. Standard “C'" Mounts. Focal lengths
2em, sem, 8em ..

R.C.A. AR88. Receiver .. S, 40
MINIAT URE GEARED MOTORS
1 r.p.m. Hayden 240V a.c. clockwise rotation - o Each
1/5 m. Crouzet. 240V a.c. anticlockwise rotation £
. Crouzet, 0V a.c./12V d.c. anticlockwise rotation 0.80

RELAYS
Siemens/Varley Plug-in. Coinplete with transparent dust cover 2-pole Cju 35p each;
4-pole Cfo 50p each.
8.T.C. Miniature sealed relays, 6V, 12V, 24V, 48V, 2.pote (/o 50p each.
G.P.0. Relays, 2000Q, 2-pole (‘/o 50p; 4-pole C/o 80p each.
Heavy Duty. Relays 5A and 10A contacts 12V, 24V, d.e. 110V,
Cfo 80p cach.
Latching Relays. B. & R. Type 1102/T498 2-pole /o 98p each.

240V a.c, 2epole

Miniature Transformers
2in x 14in x 1}in
Sbrouded Transformers

C-Core Transformers
Heater Transiormers

0-110-220-240V;
0.4

OV Bec. 12V J00mA

SOLENOIDS
Each £
T2V ale. 2t x 1in dia.. 5 5 0-50
WI1RE WOU ND POTENTIOM ETERS
Colvern, Reliance. All values from 10-100K @. Brand new oa 0-19
360° Wire Wound Pots. COLVERN CLR/6505/418 10K 0 } 1.50
CLR/66/ 18 100K .

Beourns. 10 Turn Potz. 10K Q 4+ 39 LIN 0:25% .. .. 1-88
ILLUMINATED PUSH BUTTON SWITCHES
Non-Lacking Only. 2-pole Cfo . . 0-35
PUSH BUTTON SWITCHES
Multibank push hutton switch asseniblies now in stock. Any combination, latching

non-latching, push-push, push to change over, push to holl, ete.
2opole Cio 20p per button.
4-pole Clo 30p per button.
Bepole Clo 40p per button.
MULTIPIN PLUGS AND SOCKETS
unton/lonel 2i4/6/8/12/1R[24/33 way.
P.E.T., B.N.C., AMPHENOL, CAKNON, D.LN., pius complete awlio range.
TRANSFORMERS
Bach £
D.C. Tibbles & Co. aa 8-50

240V Rec. 0, 20V, 30V 100m)

Pri. 240V Sec. 0, 18, 36, 0, 18, 36 100m A,
All Types ﬂbp each

Hec. 26V 14
1

ALARM BELLS

240V Bec. 4V 1A L.

et 4t
Stod
383%

Mullard Polyester Capacitors
Lemco Silver Mica Capacitors
Polystyrene Capacitors
Wirewound Resistors

8emiconductors

10<, DISCOUNT

Bus Routes E3, 88, 207, 13,

or c¢all at the above address).

Mullard Electrolytic Capacitors

Business Hours: Mon.-Bat. 0-
WANTED. SURPLUS OR REDUNDANT COMPONENTS AND TEST EQUIPMENT

1 off §p each, 100 off 31p each.

always in stock.

Complete range always in stock.
Complete range always in stock.
Complete range always in stock.
Complete range always in stock.
TW, 3W, 6W, J2W, 15W, 30W.

Sujtable for hurglar alarmis. AGRO Type 4145 200/230V a.c. 3-50
PANEL METERS
Fach £
Sifam Moving coil LinA size 43 x 4in .. 325
Bitam Moving coil 100uA size 34in x 3in . $:00
Taylor Moving Coil 30-0-30uA edgewise 2in scale .. 426
Eraest Turner 2707 Movement/Centre zero circular
0-5-0-0-3mA 2{in dia. a an 3-00
Ernest Turner 270" Movement/Centre zero Circular
1-0-1mA 3%in dia.. . . 425

Sangamo-Weston S00uA F.&D. 4lin X 3-90
Illuminated Meter
8angamo Weston S0uA F.8.D. 4in x 3lin 475
We also have a large nunber of assorted nieters o! dlﬂelu\t ulmpen/ulzen/mm ements
in stock.

S8OUND-TO-LIGHT MODULES SUITABLE FOR DISCOTHEQUES, E'I'C.h

Eacl
£

Single Channei 750W model 6-00

Three Channel Model 18-00

150W Ligquid Oil Wheel Projectorl, comnlete wnh ‘wheel 35-00

Extra Wheels 8in dia. o 6-00

COMPONENTS

Metal Oxide Resistors 2% T.R.5 Complete range always in Atoch.

Complete range

Transistors, Diodes, Rectiier Blocks, Thyristors,
U.J.T.’s, Diacs, Triacs, F.E.T.’s, Zeners, Photo-

cells, ete.

30 a.mn. to 6 p.m. Wed.

10°% DISCOUNT

On any cash sale for customers presenting this advertisement,

C.T. ELECTRONICS

267 ACTON LANE, LONDON, W.4 01-994 6275
Nearest Undergraunul—Chiswick Park (District Line).
Acton Town (Piccadilly Line).
7, 260.
(Please note: As yet we do not have a catalogue available. Any yueries please phane

9.30 a.m. to 1 p.m

FOR SIEMENS, NEWMARKET, IR, RCA
MULLARD, TEXAS, FERRANTI, GE

LST

AC107 37p  BYL00 20p  NKTIO0339 25p  IN400S 12p
ACI26 15 BYXI0 I1Sp  NKTI0419 19p  IN4006 15p
ACI127 25  BYZIO 40p  NKTI0439 27p  IN4007 20p
ACI28 20p BYZI2 30p  NKTIOSI9 22p  IN4l48 7p
ACIS] 12p BYZI3 20p  NKT20329/ 26302 199
ACI76 25  BZY8B 0013 p 38370 15p
ACI187 30p C3v3 15p NKT80I11 67p 2G374 25p
AC |88 0p  C3Ve 15p  NKT80112 83p 50|74 80
ACY17 29p C3V9 15p NKTBOt 13£1.00 IN3IBSA/ 4
ACYIB 20p  C4v3 15p  NKT802I1 75p  333g8a  75p
ACYI9 20p  C4V7 15p  NKT80212 75p 33404 230
ACY20 19p  C5VI 15p  NKT80213 750 3696 155
ACY2I 19p  C5V6 15p  NKTB02I4 75p  .coy 176
ACY22 19p  C6V2 I15p  NKT802I5 75p 3698 0p
ACY40 150  C6V8 15p  NKT80216 75p  3y706 100
ACY4I 15p  C7V5 I5p QA5 200 73706A  i2p
ADI40 55p  C8V2 15p  OAlQ 0 53708 7
ADI49 57p  C9VI 15p  OA47 8p N 150
ADI6I 37p clo 15p QAT0 8p %N;:IA 319
ADI62 7p ClI 15p  QA73 sp  INTH e
AF106 24p CcI2 15p  OA79 8p 20511 3%
AFI14 5p CI3 15p  OABI 8p b 20,
AFII5 P cls I5p OABS 8p 2N9I18 P
AF116 5p Cls 15p  OA9 8p  2NI0%0  30p
AF117 25p CIB 150 OA9I sp  2NIO9L  3ip
AFI118 44p  C20 15p  OA95 8 2NI131 30p
AF124 5p  C22 15p  OA200 10p  2NII32  30p
AF126 17p C24 15p  OA202 10p 2NI1302  20p
AF139 33p  C27 15 OCI9 p  INI303  20p
AF186 40p  C30 15p  OC20 97p  2NI304  25p
AF239 37p  DI3TI 45p OC22 47p  2NI305  25p
A5Y26 25  MIES20 5p  OC23 60p  2NI306  30p
A5Y27 30p  MJ480 97p  OC24 60p  2NI307  30p
ASY28 22p  MI4Bl  £125 QC2S 37p  2NI308  4p
ASY29 30p M1490 £1.00 0C26 33p 2N1309 3lp
A5221 37p  MI491  £1:35  OC28 p  2NI507  13p
AUYIO £1.50  MPFI0 43p 0OC29 75p  2N16I3  22p
BALIS 8 MPFIO3  37p  OC3S s0p  2NI7I1 2%p
BCI07 12p  MPFIo4 37p  OC36 63p  2N2147  B2p
BC 108 12p  MPFIOS p  OCai p  2IN2148  63p
BCI109 12p NKTI24 30p OC42 30p  2N2I60  62p
BC 147 15p  NKTI25 40p  OC44 I5p  2N2368  17p
BC 148 1I5p  NKTI26 37p  OC45 15p  2N2369  I7p
BC 149 I5Sp  NKTI28 25p  OC7I 15p  2N2369A  20p
BC158 17p  NKTI35 26p OC72 2lp  2N2646 P
BC 167 Itp  NKTI37 32p OC75 23p  2N2904  44p
BC168 10p NKT2I0 25  OC76 25p  2N2904A 49p
169 Itp  NKT2Il 25p  OC77 40p  2N2905  65p
BCI69C  19p  NKT212 25p  OCBI 23p  2N2905A 75p
BCI82 12p  NKT2I3 25p OCBID  20p  2N2906  44p
BCI82L  10p NKT2l4 23p OC8IZ  55p  2N2906A P
BCI83 9p  NKT2I5 2Ip OC82 28p  2N2926 all
BCIB83L 9p NKT216 46p oce2d 15p colours 10p
84 15p NKT27 50p OcCes 23p 2N3053 25p
BCIB4L t5p NKT218  25p oCs4 25p 2N3054 63p
BC212 17p NKT2I9 25p  OCH39 P 2N3055  78p
BC212L 12p NKT223 17p OC140 35p 2N3702 tip
BCY30 p  NKT224 25p  OCI70 P IN3703 10p
BCY3) 48p NKT225 2lp OCl171 30p 2N3704 e
BCY32 P NKT229 29p 0C200 7p 2N3705 10p
BCY33 20p NKT237 31p  OC20l 4Tp  IN3706 9
BCY34 25p  NKT238 19p  0OC202 63p  2N3707  lip
BCY3B 30p NKT239 23p  OC203 37p  IN3708 7p
BCY70 19p NKT240 20p 0C204 40p 2N3709 9p
BCY7I 37p  NKT24l 2lp  OC205 65p  2N3710 9
BCY72 16p NKT242 15p QC206 75p IN3T7I 9p
BDI2]  £1-10  NKT243  S6p 207 750 3N38l9 35
BOI23  £1.10 NKT244 17p  OCP7I/M 47p 303820 0
BDI24  £1.03  NKT245 7p PI2 S0p  3N3B26 300
BDY20 £1.05 NKT261 2lp  ORP60 60p  jN4058 17:
BFI|5 25p  NKT262 19p  ORP6I 400 INs060  20p
BF163 40p  NKT264 12lp  P346A 190 IN4061 120
BFI167 25p  NKT271  18p  STI40 150 3N4062 200
BFI73 30p NKT272 17p  STI41 0p  jN4284 150
BFi77 25p  NKT274 I8p  TO7I6 6p  3N4287 150
BFI78 52p  NKT275 p  TIP3IA 62p  IN4285 150
BF180 37p NKT275A 12p  TIP32A 740 34871 40p
BFi8l 37p  NKTa8l 9p  TISBBA 45p  3Ns254 450
BF184 25p NKT302 87p  V405A 46p ; ’:
BFIBS 25p NKT304 79  2TX108 1lp  3N84 £
BFI94 17p NKT351  75p ZTX300 13p 3NI28 P
BF195 15p  NKT40l 7lp  ZTX302 8p  3NI40 76p
BFI96 15p  NKT402 77p  ZTX303 lgp INI4I zlp
BF200 35p  NKT403 65p  ZTX304 127p  3NI52 6p
BFX13 25p NKT404 60p ZTX314  llp 40250 S5p
BFX29 3tp  NKT40S 79p ZTX320  30p 40309 3p
BFXB4 26p  NKT406 61p  ZTX330 i8p  403I0 45p
BFXBS J4p  NKT420 £1-83  ZTX500 I6p 40312 43p
BFX86 15p  NKT451  58p  ZTX501  lép 40320 I6p
BFXB7 30p NKT452  S4p ZTX502 20p 40360 43p
BFX88 25p  NKT453  50p  ZTX503 17p  4036] 48p
BFY50 2lp  NKT603F 30p  ZTX504 40p 40362 58p
BFY5I 19p  NKT6I3F 30p  IN34A 20p 40406 56p
BFY52 20p NKT674F  30p IN60 20p 40407 39p
BFY53 16p  NKT676F 30p  ING4 20p 40408 Sip
BFY90 67p NKT677F 128p IN82A 47p 40409 S4p
BSX19 16p  NKT7I3 299  INSTA P 40468A  135p
B5X20 16p  NKT7I7  44p  IN9I4 Tp 40600 p
B5X21 37p  NKT734  26p  IN400! Tp 40601 55p
BSY27 20p NKT736 32p  IN4002 Tp 40602 49p
BSY29 25p  NKT773  25p  IN4003 10p 40603 49p
BSY95A  15p  NKT781 29p  IN4004 10p 40673 P

EXAMPLES OFOURBULK QUANTITY PRICES:
BC107 & 9 Siemens AF239 Siemens AD161/2 Siemens
25 + 10p; 100 + Bp; 15+189. 100 +24p | NPN—PNP Pair
1000 pcs £6-20 — 25 +50p; 100+42p
per 100 per pair
BC108 Siemens i AC176 Siemens
25 I—{bgop: I025+°7p; 254+13p; 100+11p
U AC187/8 Siemens

RP12
(LDROJ Valvo)
Cadmium Sulphide

Cell
25+35p; 100+30p

___perlo0 BY 127 Mullard 25+32p; 100+27p
2N 3055 S5iemens 25 +17p; 100 +15p; per pair
25+46p; 100+43p | 500 + 13p )

BCI47 & 9 Lockfits
AF139 Siemens 2N3819 Texas Fet | 25 + 8p; 100 + Tp;
25+125p; 100+22p I 25+21p; 100+18p 1000 + 5p

LST FOR QUALITY AND SERVICE mm)p

850
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BEST BUY IN TTL!!

SIEMENS QUALITY PLUS BARGAIN PRICES PLUS LST SERVICE
A tull design range of high quality TTL available from LST your Officially Appointed Siemens Distributors
Part No. Description Equol 1-24 25-99 100up  Part No. Descriptian Equal 1-24 25-99 100up Part No.  Description Equal 1-24 25-99 {100 up
to to to

FLH FLH FLJ

101 Quadruple 2-input 271 Hex inverter with 141 Dual D-type edge
NAND gate 7400 20p 16p idp open collector triggered flip-flop 7474 46p 38p 33p
111 Triple 3-input NAND output 7405 2Sp 2lp 1Bp 151 Quad bistable latch 7475 45p 40p 37p
ate 7410 10 16 14, 281 BCD to decimal 161 Decade counter 7490 80p 67p S7p
BYalio e P decoder TTL 171 Divide-by-12 counter 7492 BSp 7Tip 6élp
121" Dual 4-input NAND output 7442 £116 94p 8lp 1de- 2y B
gate 7420 20p 16p l4p 99| Quadruple 2-input 181 4-bit binary counter 7493 80p 67p STp
131 B-input NAND gate 7430 20p I6p i4p NAND gate with 191  4-bit shift register 7495 87p T72p 62p
14t Dual 4-input NAND open collector out- 20t Synchronous up down
buffer 7440 24p 20p 17p put . 7403 20p 16p I4p 4-bit decade
151 Expandable dual 341 Quadruple 2-input counter with one
2-wide 2-input exclusive-OR line mode control 74190 £1-80 £148 £127
AND-OR- INVERT element 7486 33p 27p 23p 2il Synchronous up down
gate 7450 10p i6p I4p gg: échmlnaTrig%er. \ 7413 35p 29p 12Sp 4-bit binary counter
a xcess 3 to decima with one line
Gl e PR R decoder 7443 £145 €120 €108 mode concrol 74191 £1:80 €148 €127
e 7451 20p 16p l4p 371 Excess 3 gray to ) ) 221 B-bit shife register T491A £1-28 £§:07 92p
. decimal decoder 7444 €145 £1-20 £108 231 4-bitshift regiscer 7494 £1:13 94p Blp
171 Expandable 4-wide 381 Quad 2-input positive 241 Synchronous up down
2-input AND-OR- AND gate Totem 4-bit decade
INVERT gate 7453 20p l6p l4p pole output 7408 25p 2lp I8p counter 74192 £1-74 £1-45 £1-25
181 ‘.:lﬂazaaﬁ#VERT 39t Qn}::ﬁémput positive 251  As above—binary
-OR- gate open counter 74193 £174 £1-45 £1-25
gate 7454 20p i6p l4p 5 collector 7409 25p 11lp I8p 2;[ SD-bi: shift register 7496 £1-48 £1-22 £1:05
191 uadruple 2-input 271 val J-K master-slave
QNORpgate P 7402 20p 16p 14p 101 Dual 4-ir;pu( ) 5T - . (Iir;-ﬂ?p with preset74| 7 @ 43 m
201 Quadruple 2-input expander P ] ] and clear 07 51p P P
NANIp) gate FL) . 3001 Dual quadruple
with open 1ol J-K flip flop 7470 45p  3Tp 32p bistable latch 74100 £164 €137 £117
collector output 7401 20p 16p 14p [Il J-K master-slave FLK )
0 [¥os b 7404 25p 2ip 18p - D\!Iallr,]{‘zpmaste i 7472 31p 27p 23p 10l Mon;s(ablc multi- TR (T P -
221 Gaced full adder 7480 67p S6p 48p shave flip-flop. 7573 4sp  40p 3sp Fu OO G B D
231 2-bit binary full-adder 7482 87p  73p 62 131 Dual J-K master- 101 BCD o decimal
241 Four-bit binary slave flip-flop with decoder and nixie
full adder 7483 £1-32£1-16 £1-00 preset and clear 7476 45p 40p 36p driver T4141 £1:22 £802 87p

TYPES MAY BE MIXED TO QUALIFY FOR PRICE BREAKS
PRICES AND BULK QUANTITY PRICES QUOTED ON REQUEST

CONTRACT ORDER

Polyester LINEAR AND DIGITAL ICs

ALL STOCKS ADVERTISED TIulasd B et ised

v, C280 series R.C.A, Fairchild 1-11 12-24 25+
LAST MONTH STILL AVAILABLE ) CA3004 .. .. €180 1£L900 .. 40p 15p 32p
- TR L1914 . 40p 35 32,
P NO GIMMICKS ! 1 P Chron ot S3p  s0p  47p
: Our catalogue is Free : : CA3013 - £105 Devices may Ql:‘eamli'?;x;'c_!i“fo qualify for
) ; CA3014 €125
E postage appreciated (5p) E . G.E. (U.S.A))
CA30l8 . 85p
01 w N o0 o ;2230 Pre-amp . - L Ello
015 5 3 234 | watt Amp . .. £1-00
NEW PRODUCT!! o sp M carosa . 7sp PA237 2 watt Amp L ey
{Siemens Tantalum Bead 033 Tp CA3035 .. e £1-25 PA246 5 watt Amp . .. £2:63
Capacitors) 0-47 8p CA3043 .. . £1-40 PA424 Zero Volit Switch .. .. £2-45
Mfd. Voltage  Mfd.  Voitage s 142 W casoss . . a0 MISCELLANEOUS
- 35 22 Ilg e 10: CA3046 .. . 75p SL403D  Plessey New Design .. €212
23 CA3047 .. . £140 Mullard
CAd8 .. .. €205 TAA263 Linear Am 75
. r° TAA293  Gen. Purp Amp . el
< o 0 65 TAA310 Record/Playback Amp s
CA3090Q - £346 TAA320 MOS LF Am 65p
BARGAIN TADI0O IC Receiver . €97
OP-AMPS!! TADII0 AM/FM Receiver .. L £197
es AT &L HASE LOC ocoP 598
£ (DIL high gain P E LOCKED LOOP (598 )
TZ:::]:r:capsEl:li[(erg;}'I';;aiu;:,:‘r:‘;:g op-amp) LST break the price barrier on this fantastic
SiTe example 10mfd 16v LM74ICN 95p device. M565 Phase locked loop IC now ex
45 175 mm, N (equiv. SN7274|P) stock-—data 10p.

All one price: 12p each; 25 pieces
I type 10p each.

TRIACS
2-5A (RMS) 400 PIV TO-S Mod.

BZY88 SERIES %ENERS 400mWwW
5

o
All voltages available

6 Amp (RMS'at 75° Amb.) 400 PIV* TO.5 Mod. oKl
3 to 33 Volt =3 5 40512 22 Amp (RMS at 25° Amb.) 400 Piv* £1.45
25+ 12p 100+ 10p Mutlard Sub-Miniature Ceramn: *These types have integral triggering
500+ 9p 1000+ 8p Plate ) C333 series 40576 15A (RMS) Y400 PIv TO-66 .. 470
63 volt working. Range 18Bpf to SC146B 10 Amp 200 PIV Plastic Flat-pack .. . £125

220pf (usual pref. values).
Packs of 6 (any values)

SPECIAL OFFER IN4000
SERIES | AMP RECTIFIERS

p.iv. [-49 50+ 100+
IN4001 50 070 060 -050

§C|46D 10 Amp 400 PIV Plastic Flat-pack . o .. £1.7S
T2

15p Bi-lateral avalanche trigger diode . . 47p

CAPACITORS—Mullard Minia- fll THYRISTORS
IN4002 100 070 065 ‘060 ture Electrolytic C426 series CRI/051C | Amp 50 PIV TO-5 b4 . . . . . 40p
INJ003 200 -0%0 085 070 QY i Volt Wkg. CR1/401C | Amp 400 PIV TO.5 o S . s0p
itk &8 I8 8 & . 16 IN3525 5 Amp 400 PIV TO-66 T e
R 88 B 1B &8 40739 10 Amp 400 PIV Stud Meg. . .. .. £1.es

1N 4007

IN4001 o o
IN4002 100 055 045
IN4003 200 -060 050
IN4004 400 070 060

-120

ULTRASONIC TRANSDUCERS

Operate at 40 kec/s. Can be used for
remote control systems without cables
or electronic links. Type 1404 ctrans-
ducers can transmit and receive.
FREE: With each pair our complete
transmitter and receiver circuit.
PRICE £5.90

(Sold only in pairs)

LST Sioevre LTD
COMPONENTS

Mail Order Dept.: (PE) 7 Coptfold Road, Brentwood, Ess

Industrial Sales Dept.. Tel.: Brentwood 226470/! Telex 99443

Should any item be out of stock we
reserve the right to supply at higher
voltage rated item at no extra
charge.

TERMS: Cash with order please.
Postage: |0p inland, 25p Europe,
60p elsewhere.

All goods carry manufacturers’
warranty.

Counter Sales—Same Address.

ENCAPSULATED BRIDGES
Type No. Current Rms. Volts.

w005 1 Amp 50 50p
wWo6 I Amp 600 65p
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SPECIAL PURCHASE !

BRAND NEW FM MULTIPLEX STEREQ DECODER
UNITS. Manufactured by PHILIPR, Rize 27 3}°

©1%. Al transistor 24V . at SmA. Supplied pré-
aligned with full cireuit diagram and connection
details. £4 each. Post free.

PEW ONLY —LEAK MK I TRANSCRIPTION PICK-
UP ARMS. Using the world famous gimbal pivot
aystem. Coniplete but less pick-up head. £2:50.
P. & P. 20p.

INPUT MATCHING TRANSFORMER. Beautifully
made in heavy Mu-metal cylindrical case for minl-
muin hurm pick-up. Hize 1}” high x 1}” dia. Ratio
150: 1 approx. Especially suitable for matching
dynamic or ribbon mikes or pick-up from low to
high impedance or vice versa. 75p each. Post Free,

BLACK ANODISED 18g. ALUMINIUM HEAT

SINKS. For TO3, complete with mica’s and bushes.
Size 21" x 37 approx. £5p pair. P. & P. op.

HARVERSONIC SUPER SOUND
10 4 10 STEREO AMPLIFIER KIT

NEW IMPROVED MODEL WITH HIGHER
OUTPUT AND INCORPORATING: HIGH
QUALITY READY DRILLED FPRINTED
CIRCUIT BOARD}  FOR  EASY  CON-
STRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. Uscs
14 tranasistors including Kilicon Transistors in the first
five stages on cach channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp
with Bass, Treble and two Volume Coutrols. Suitable for
use with Ceramic or Crystul cartridges. Output stage
for any speakers from 5 to 15 nhma. Conipact design,
all parts supplied including drilled metal work, high
quality ready drilled printed circuit board, attractive
front panel, knobs, wire, solder, nuts, bolts—no extraa
te bny. Simple step by step instructions emable any
conatructor to build an amplifier to be proud of. Brief
specification: Power output 14W r.mu.s. per channelinto
5 ohma. Frequency response - 3413 12-30,000Hz.
Senaitivity better than 80mVinto1M Q. Fullpower band-
width + 3dB 12-15,000Hz. Bass boost approx. to -1- 12dB.
Treble cut approx. to —16dB. Negative feedback 18dB
over main amp. Power requirements 35V it 1-0 amp.
QOverall sizc — wide 8" deep 23" high.
Fully detailed 7-page construction manual aml partslist
free with kit or send 18p plus large 8.\ K.
PRICES AMPLIFIER KIT, £10-50

POWER PACK KIT. £3 P. & P.30p.

CABINET, £3 P. & P 30p.
(Pust Free if all units purchased at same time). Full after
males service. .Also available ready built and tested,

- Post Frec.

Note: The above amplifier is suitable for feeding lwo
snono sources into inpuls {e.g. mike, radio, Lwin record
decks, ete.) and 1cill then provide miring and fading
Jaeilities for medium powered Hi-Fi Discotheque use, ele.

r.x D, otap.

SPECIAL PURCHASE OF MANUFACTURER'S SUR-
PLUS! All Transistor, F.M. tuner head withtwin A.M. Gang
incorporated. Beautifully engineered with precision geared
reduction drive. F.M. R.F. Transistor, oscillator/Mixer
and first LY. stage (10.7 Mc/s output) with optional AFC
connection. Built on printed circuit
panel and fully screcned. Extremely
stable over range 88-108 Me/e. Brand
new and pre-aligned. Size 24in H. %
14in W, x 2}in D, For 6V D.C. @
2.8mA.  AM. Gang fitted with trinm-
ted t

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Size 16}in high
x10}in widev 54" deep. Fitted with E.M.I
Ceramic* Magnet I3in . 8in bass unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available 3, 8 or I5 ochm impedance.

Our Price £8°40 c.. o5

CABINET AVAILABLE SEPARATELY
£4'50. Carr. 60p.
Also available in 8 ohm with EMI 13in X 8in. basd
speaker with parasitic tweeter. £6:50, Carr. Gap.

LOUDSPEAEKER BARGAINS

3in 4 ohm 50p. P. & P. 13p.  5in 3 oluu 80p, P. & P. I5p.
7 X 4in 3 ochm £1-08, P. & P. 20p. 10 X 6in 3 or 15 ohm
£1.90, P. & P. 30p. E.M.I. 8x5in 3 ohm with high flux
magnet £1-62, P. & P, 20p. E.M.I. 13} X 8in 3 ohm with
high flux ceramic magnet £2-10 (15 ohm 22:25). P. & P.
20p. E.M.I. 13x8in, 3 or 8 or 15 ohm with two inbuilt
twecters and crossover network £4-20. P. & P. 30p. E.M.1.
13” 48 twin cone (parastatic tweeter) 8 ohm £2-25,
P. & P. 30p.
BRAND NEW. 12in 15w H/D Speakers, 3 or 15 ohm,
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £5-50.
Guitar models: 25w £8-50. 35w £8:50. P. & P. 38p cach.
EM.I 3iin HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3, 8 or 15 ohm 88p each.
P. & P. 13p.

12in “RA" TWIN CONE LOUDSPEAKER
10 watts peak handling, 3 or 13 ohm, £2-20, P. & P. 30p.
35 ohm SPEAKERS 3. ONLY 83p. P. & P. 13p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 64 in. wide. Usnally £175 yd., our price 75p yd.
length. I & P. 15p (min. 1 yd.). ®.A.E. for samples.

Hi-FI STEREO HEADPHONES

Adjustable headband with comfortable flexifoam car-
muffs. Wired and fitted with standard sterco }in jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. PRICE £285. P. & P. I5p.

SINGLE HEADPHONE. With aluminium
Approx. 200 ohm. 25p. P. & P. Bp.
CRYSTAL MIKES. High imp. for desk or hand use.
High sensitivity, 83p. P. & P. 8p.

HIGH IMPEDANCE CRYSTAL STICK MIKES.
PRICE £1-05. P. & P. 8p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, ete., and suitable for use with valve ar
transistor equipment. 9~ 18V. Battery or from H.T.
line 200/300V. Frequency response 15Hz-25K Hz.
Gain 26dB. Solid encapsulation size 11 - 14 iin.
Brand new — complete with instructions. Irice
88p. P. & P.13p.

BRAND NEW E.M.I. LIGHTWEIGHT PICK-UP ARM
WITH ARM REST. Fitted mono t/o stylus and cartridge
for LP/78, ONLY £1. P. & P. 8p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transtormer, ECCB3, EL&4,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in, w. ~ 3d. - 6h, Ready buijlt and teated.
PRICE £375. I. & P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit cabinet below. PRICE £4:88. P. & P. 50p.

DE LUXE QUALITY PORTABLE R/P CABINET MK II
Uncut motor board size 14} x 12in., clearance 2in. below,
5}in. above. Will take above amplitier and any B.S.R. or
GARRARD changer or Single Player (except ATGO and
SPu5). Slze 18X 15 x 8in. PRICE £398. P. & P. 50p.

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished
1 lifier

headbaned.

OUR

mers which can be 0
standard A.M. aerial and_oscillator
circuits if required. LIMITED
NUMBER. Only £2-25 post free.
Connection details supplied.

HIGH GRADE COPPER LAMINATE BOARDS
8% 6X Ain. FIVE for 80p. P. & P.13p.

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 6 section Lacquered
Brass, Extends from 6in. to approx. 22{in. Maximum
d:ameter §in. 28p each. P. & P, p.

BRAND NEW MULTI-BATIO MAINS TRANSFORMERS.
Glving 13 alternatives. Primary: 0-210-240V. Secon-
dary combinations: 0-5-10-15 40-60V  halt
wave at 1 amp or 10-0-10, 20-0- Y, at 2 amps

-925-30-
20, 30-0-30

with an output of
14 watts from 2
ELS84s in push-pull.
Super reproduction
of both music and
specch, with negli-
gible huni, Separate
inputs for mike and
gram allow records
and anoouncernents P
to follow each other. i

Fully shrouded seciion wound output tranefornicr to
match 3-1530 speaker and 2 independent volume controls,
and separate bass and trehle controls are provided giving
rood lift and cut. Valve line-up 2 ELE4s, ECC83. EF86 and
EZ80 rectifier. Simple instruction booklet 13p (Free with
parts). All parts sold separately. ONLY £7-97. P. & P. 53p.

SPECIAL PURCHASE !
SPEAKER CABINET FROM FAMOUS MAKER 1

Beautitully made sll-wooden construction cabinet
with medium walnut finish front, gold apodised
expanded alaminjum griile and dsrk sides. Approx.
size overall 111" high x 5" deep x 131" wide at base.
Easily removable bafe cut out lor 8” speaker. Fibre
board back. Could accommodate amplifier or radio
together with speaker. An expensively made cabinet
at a give-away price.

LIMITED NUMBER ONLY £1-38 Post Free.

DE LUXE STEREO AMPLIFIER
. a= *  mains

A.c.

200-240 volts,
Using heavy
duty fully
isolated
mains trans-
former with

A ) full  wave

A "r rectification

> - giving ade-

) quate smoothing

- with negligible hum.

= Valve line up:—2x

ECLB6 Triode Pentodes.

1~EZ80 aa 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 channela can be
adjusted by means of a separate ‘‘balance’’ control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watta per channel
{8 watts mono), into 3 ohm speakers. ¥ull negative
feedback in a carefully ealeulated circuit, allows high
volune levels to be used with negligible distortion.
Supplicd complete with knobs, chasgis size 11in. w < 4in. x.
Overall height including valves 5in.  Ready huilt and
tested to a high standard.  Price £8-82. P, & P, 45p.

4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing,
LATEST B.S,R. C108/A2l 4-SPEED AUTOCHANGER.
With latest mono compatible cartridge £28-97, Carr. 50p.
With stereo cartridge £7-97. Carr. 50p.
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic
cover. £5-75 complete. P. & P. 5ip.
LATEST GARRARD MODELS, All types available 1025,
2025, §P25, 3000, AT80. etc. §.A.E. lor Latest Prices!
PLINTH UNITS cut out for Garrard Models 1023, 2025,
2000, 3000, 3500, ete. With rigid transparent plastic
cover. Special design enables above models to be used
with cover in position. Also suitable for housing AT60
amd 8P23. OUR PRICE £5-75 complcte. P. & P. 50p.

LATEST ACOS GP91/15C Mono Compatible Cartridge with
t/o stylus for LP/EP/78.  Universal mounting bracket.
£1:50. P. & P. 8.

SONOTONE STAHC COMPATIBLE STEREQ CARTRIDGE
T/0 stylus. Diamond Stereo LI* and Sapphire 78, ONLY
£2:50. . & P. 10p. Alo available fitted with twin
Diamond T;O stylus for Stereo LP. £3, . x . 10p.
LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/Stereo/78. £1-63. P.x I 10p.

LATEST RONETTE T/O Mono Compatible Cartridge for
EP/LP;78 mono or sterco recornds on mono cquipment.
£1-50. T. & P.10p.

/r‘#'f'
i

3-VALVE AUDIO

AMPLIFIER HA34 MK II
Designed for Hi-Fi reprodue-
tion of records. A", Mains
operation.  Ready bnilt on
plated  heavy gauge metal
chassis, size Tdinw. din.d.~
41in. h. Incorporates ECC83,
ELS4, EZ80G valves. Heavy
duty, double wound maing
transformer and output trans-
former matched for 3 ohm
speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, ete.,
wired and tested for only £4-75. P. & P. 35p.

HSL “FOUR" AMPLIFIER KIT. Similar in appearance to
HA34 above but employs entirely different and advaneed
circuitry. Complete set of parts, cte. £3-98. P. & P. 40p.

HARVERSON'S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode vaive as audio amplifier and power output stage.
Impedance 3 ohms. Outpnt approx. 3-3 watts. Volume
and tone controls. Chassis size only 7in. wide x 3in. deep x
6in. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and teated with good
quality output transformer. FEW ONLY.

Pri. 200/240V, 8ec. 12-0-12 at 1 amp. 88p. P. & . 13p.
Pri. 200/240V. Sec. 0-10 at 2 amp. £1-38. P, & P. 30p.
Tapped Primary 200-220-240V. Sec. 21-5V at H00mA.
63p. P. & P. 13p.

AF117 18p: 2339 (NPN) 15p,

Set of Mullard 6 transistors OCH, 2—O0C45, ACI28D,
matched pair ACI28 £1-25; ORP12 Cadmium Sulphide
Cell 53p.  All post free.

full wave. 8ize 3inL < 3}inW x 3inD. Priee £1-75. Also avajlable ready built and tested complete with std. | QUR ROCK TTOM . & P.

P. & P. 30p. ) input sockets, £9-97. P. & P. 55p. BARGAIN ng%n 0 £2:75 * 3‘5“,
MAINS TRANSFORMER. Ior transis