


ADCOLA Solderin

Instruments add to
your efficiency

ADCOLA 64

for Factory Bench

Line Assembly

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

Standard temp. 360°c at 23
watts.

Special temps. from 250°%c—
410°c.

*Additional Stock Bits

(illustrated) available

COPPER

B3 ;" — 32mm CHISEL FACE
———

B14 & — 24mm CHISEL FACE
 — |

B2 # — 475 mm sagwonven

B12 4" — 4.76 mm EvELET BIT

B58 &  — 634 mm CHISEL FAcE

LONG LIFE
—_—7
B42 LL " — 475mm  CHISEL FACE
—c 5l
B38LL " — 3s2mm CHISEL FACE

B14 LL +%° — 24mm  CHISEL FACE
—— )

ot SCREWDRIVER
BdLL 3 478 mm _o0C

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.

D Wirite for
C O L price list
(Ragd Trade Mark) and

catalogue

ADCOLA PRODUCTS LTD.
(Dept. L. ), ADCOLA HOUSE, GAUDEN RD. , LONDON, SW4
Telephone: 01-622 0291/3 - Telegrams: Soljoint London Telex -Telem Adcola London 21851

EX RENTAL TV’s

177 2YEARS'GUARANTEE 19"
405 ONLY  FREE ILLUSTRATED 405625
LIST OF TELEVISIONS BBC 2
£11.10.0 17— 19" —21"—23" 39 gns.

SIZES AND PRICES
DEMONSTRATIONS DAILY

CARR. INS.
30/-
RECORD PLAYER CABINET | TWO-YEAR GUARANTEED
’ 49/6 REGUNNED TUBES

&

: 70° & 90° 14in.—79/6, 17in.—99/6,

Cloth covered. Size 1637 x 144" x 74" 2lin.—109/6. 110° 17in., 19in. & 2lin.

Takes any modern autochanger. —109/6, 23" (not bonded)—129/6,
P. & P.7/6. Exchanged Bowls. Carr. 10/6.

SPEAKERS GALORE. BRAND NEW 10/-. P. & P. I/-. 2{"80Q, 3"
250,47 100, 3"x5°8Q,7"x4"and 8"% 3" 3 Q.

TRANSISTOR CASES, 4 FOR £1. Cla:h covered, many colours. Size
94" 61" 347, P.&P. 9/6. Similar cases in plastic.

RECORD PLAYER & TAPE MOTORS 10/-BRAND NEW P.&P.3/6.

TRANSISTORS 2/6 EACH. OC44, OC45, OC71, OC8l, OC8ID, AFI 14,
AFI117, ACi28.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, Manér Park, E.12
Phone 01-478 6001-2-3 Stamp for Free List

PRINTED CIRCUIT KIT

BUILD 40 INTERESTING PROJECTS on a PHINTED CIRCUIT CHASSIS with
PARTS and TEANSISTORS from your SPARES B

CONTENTS: (1) 2 Copper Laminate Boards 4"‘ x 21”.(2) 1 Bosrd for Match-
box Radio. (3) 1 Board for Wristwatch Radio, eto, (4) Hcsl-\. (5) Resist Solvent.
(6) Etchant, (7) Cleanser/Degreaser. (8) 15-page Booklet Printed Cireits for Amateurs,
(9) 2 Miniature Radio Dials SW/MW/LW. Also free with each kit. (10) Essential
Design Data, Circuits, Chassis Plam etc. for 40 TRANSISTORISED PROJECTS.
A very cumprehemwe selection of circuits to suit everyone's requirements and
constructional ability. Many recently dnvn]ﬂpcd very efficient designs published

for the first time, including 10 new circuits.
EXPERIMENTER’S
PRINTED CIRCUIT KIT

8/6

Postage & Pack. 1/6 (UK)

Commonwealth:
SURFACE MAIL 2/-
AIR MAIL 8/-
Australia, New Zealand
South Africa, Canada.

{1) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler
detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystali Tuner with Audio
Amplifier. (5) Carrier Power Conversion Receiver. () Split-Load Ncutralised Double
Reflex. (7) Matchbox or Photoceil Radio, (8) “TRI-FLEXON" Triple Reflex with
self-adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 8 designs yet offered to the Home Constructor anyw here in the World.
3 Subminiature Radio Receivers based on the “Triflexon" circuit. Let us know
if you know of a smaller design published anywhere. (10) Postage Stamp Radio.
Size only 1-62° x -95" x -25°. (lll Wristwatch Radio 1-15~ x -80° x -557. (12)
Ring Radio -70" x -70" x -55". (13) Bacteria-powered Radio. Runs on sugar or
bread. (14) Radic Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter-
comt. (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-Secking Animal,
Guided Missile. (20) Perpetual Motion Machine. (21} Metal Detector. (22) Transistor
Tester. (23) Humap Body Radiation Detector. (24) Man/Woman Discriminator.
(25) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant
Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive-Loop
Transmitter. (30) Pocket Triple Reflex Radlo. (31) Wristwatch Transmitter! Wire-less
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo
Preamplifier. (35) Quality Stereo Push-Pull Amplifier, (36) Light-Beam Telephone
‘‘Photophone". (37) Light-Beam Transmitter. (38) Silent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drill. Speed Controller.

YORK ELECTRICS
335 BATTERSEA PARK ROAD, LONDON, S.W.II

Send a 8.A.E. for full details, a brief dmrr}urin! and Photographs of all Kits and all
52 Radio, Electronic and Phototlectric 1 rojects Assembled.




FANTASTIC
LOW PRICES!

Due to huge purchase these superb U.S.A. construction kits can be offered at 25%,—50%, off recommended list
prices. Absolutely complete with most detailed construction and operating books. Availabie from all branches

knight-kits

or by mail order for 7/6 CARRIAGE AND PACKING on each kit. Two kits er more carr. free.

KG-865 50 Watt Stereo Amplifier Kit

DELUXE FEATURES

All Bilicon Transistors for Stability,
Cleaner Sound@Exiremely Wide
Power Bandwidth and Frequency
Response @ 50W IHF Power Out-
put@®Bpecially Selecled Low-Noire
Preamp Transistors®Two Printed
Circuit Boards for Fast Easy
Assembly @ Convenient Front-Panel
Stereoc Headphone. Jack® Teak-
finished Extruded Aluminium Front bl gyl

Panel@Two a.c. Conveniene Oumt-  Rocommended List Price £34.10.8: 24 GNS.
lets, Assembled 29 @GNS, Teak Case 25 Extra

Output: 500 JHF, 25W per ‘chaunel; J4W
ronlinious sine wave@Response: — IdB, I8 fo
10,00 Hz @ Qutput Impedances:  through T olua,
plus stereo keadphones @ IM mrﬁm' under 1%,
al 60Hz and 7,000Hz mized ¢ : | al rated power
@®Input Sensitivity: !Inauefec Phoneo, GmV;

Tuner and Awziliary, 306m1 @ Power Ecqu.in

ALL SILICON TRANSISTORS

The NEW KG-980
Stereo FM Receiver
Kit

Designed  lo  Salisfy the Iost
Critical Listener

R.F, and LF, Panels Assembled and Aligned @ Front Panel Stereo Headphone Jack
and Speaker Muting Swilch® Full Controls including Tape Monitor @ 50W LH.F.
Output@Usable ILH.F, Bensitivity: 7.V @Frequency Respomse: - IdB, i) to
13 Hrﬂ.luz.xumnnlc Dimﬂion- !ru than ru"’..A.ﬂ. Suppresion: more than
048 @ : 30dB@ Transformerless @ Power
Output: 56W [.H F. (25W per channel); 34W continnons sine ware @ Frequency
Response: — 145, 15 to 30 600 Hz: @ Power mﬂwﬂm' 20-20.000Hz at 1%, harmonic
distortion@ Two R.F, Bugu.stﬂeo indieator Hj Rmmmendecl
Liet Price £62.1 GNS. Assembled iD E!l Teak Case 5 @GNS, Extra

KG-625 Deluxe 6in Vacuum Tube Voltmeter Kit
Huge Bin Meter Beale

nges: d.c. -4
A00V  full scale.

4+ 3% of jull scale reading
@Input Resistance: 773 Q fo 1,500V

L) es 50— 50-500
1,506V Juu seale, (-4-2
.409—! 200 ¥ Jull

'y 30Hz lo 4 MHz@® 0hm-
0-1,000-10,000  ohms;
R

meter Rlnsel.
0-1-10-100-1,006 M

Recommended
12 K@ 6
Ranges) but 4lin F

KG-375A Deluxe Solid-State Auto Analyzer Kit

Tupe-up and trouble-shoot any car, perform
actual road tests

Tt'e zeveval lestera in onc...do oll this
Set Engine Idle and Automatic Trans-
mission Shift Points@Detect Condition of
Point Burlaces® Detect Disiributor Wear
®Check Voltage and Current Regulators

Check Generators for both Current and
Voltage Output @ Find Poor or Open Earth
Circuits @

STAR ROAMER 5-Band Shortwave Receiver Kit

Bandspread: electrical, calibrated
-‘i-iufi.knn ivity: JouV  for
I0dB «ignal-to-noise ralio@LF,
Bandwidth: Skifz at 6dB down
@®Beat Frequenmcy: variable.
f-5kITz @ 8peaker: 4in permanent
magnet  type@Power Supply:
Jused, transformer operated @
Headphone Output: low impe-

dance @ Valve Complements:
1-6BEG, 1-6HR6, I-12AX:
1-GAKS or 1-GAR
230-250V
.c.; 157 .Gorurl 200 to qunkm and 560kHz fo S30MHz in 6 Blnd-lw‘inhvhocl
ou e @A.V.C.
reduces fading and blasting; A. IL cnh noise to & minimum® Aerial Trimmer

effectively peaks Inenml.ng signals for best reception @ Iluminated ““8" Meter; Large,
Easy-to-Read 7!in Slide Rule Dial,
Recommended List Price £21.19.0: 14 GNB. Assembled Price 18 GNS,

100-in-1 Electronic Science Lab

LOOK AT THE PROJECTS YOU CAN BUILD
® Elecircaic Scale@Elecironic Timer® Bignal
Generator ® Hybrid Light Meter @ Bignal
Injector @ Morse Code Buzzer @ Electronic Cat®
Metronome® Code Flasher @ CW Monitor@
Ohmmeter@® Boat Horn @ Hybrid Radio®
Hybrid Voice Relay @ Alr-powered Radio
@Polarity Checker @ Valve Checker, L.
Includes: @ Dual Headeel @ Photocell@
Speaker@ Meter @ Aerial @ Transistore.
Recommended List Price £16.8.0: 9! GNS,

Detect Variation in Dwell Anz!e
Recommended List Price £33
16 GNS. Assembled Price 21 GHS

WHY NOT BUY THE PAIR?

KG-371 Deluxe Solid-
State Timing Light

Peformnnce surpasses assembled wnile
cosling mrech more

len Set Ignition Timing®Checks Synchronisation of Double
Breaker Arms@Checks for Sticking Automatic Spark-Advance
Susply @ Relable lolid-lf.a.,ih‘t?irre%m T ot o 1 e
u our car il
lm?:lllo i Improved ner!o::.u G.Iuhr reliability. AT d.e. 3%, a.c. 5% @Test Leads: one red, one black, each m,, toig @ Multiplier Reais-
Recommended List Price £12, Io 0: 0 @GNS, Available Assembled tora: All 1% mrbonﬁ 2
: 9GNS, Assembled Prir:c 12 GNS.

nly. Recommended List Price £16.19.6
or cheap imports. TRY ONE AND PHO\P IT 7in. 1,2001t, 12/8 7in. 1,8004t. 180 7in. 2, 400ft. 27/- Qnmd p]e

JASON TAPE -

Postage 1/- reel. Post free less 5% on three reels. Quality and Trade enquiries invited. NOTE. Large tape stocks at all branches.

' .
KG-640 20,000 ohms/Voit VOM Kit
BIG PROFESSIONAL SIZE 62 RANGE MULTIMETER
® A.C, Volis (12 Ranges) : 0-2-{-S-16-40-80-200-400-500—
1,600 .’_,JDﬂ 4,000V @D.C. Volis (12 Ranges): 0-0:$-16-5-
200-400-800~1,600-2,000-4,000 I’.Ouhnt Vol
L §=16-d0-50~ "06‘—40 V@ Resistance
Ranges): 7-1,000-100,000 ohms—10 megs, Cenlre scales at 17
1,200 and 120K 0 @D.C. Current (10 Ranges): 0- -$0-160-
400-S00uA, S-10-200-400mA, § ®
Res): —I2 to +74@D.C. Bensitivity: 20,000 ohms per volt or
10, um) ohms per voli ( funclion of lm!’t multiplier mwilei)
@ Frequency Eupoue: 20Hz to beyond 200k Hz @ Accuracy:

Standard
1501t. 2/3 3in. 21

Double Triple
8in. 3001t. 4/~ 4in. 000it. 13/~
4in. BOOTt. 8/~ 5in. 1,8001t. 28/«

We offer you fully tensilised polyester/mylar and
P.V.C. tapes of identical guality hi-fi, m.th rlu}ge 2oen AR v
recording characteristics as top grade tapes. Quality . 4/ in. [
control manufacture. They are truly vu)rth a few 600ft.  7/8 Bin. 1,200£t. 15/- 51in. 2,4001¢. 34/~
more coppers than acetate, sub-standard, jointed 9%in. 900ft. 10/6 41in. 1,8001¢.18/- 7in. 3,6001t. 44/-

Stockists of Leak, Quad, Chapman, Goodman, Armstrong, Tripletone, Linear, Rodgers, Truvox, Ferrograph, Wharfedale, efc., etc.
All Mail Orders:— PERSONAL CALLERS Welcomed at :ll

Branches where there are large Hi-Fi and
Component stocks at the keenest prices

* ARUNDEL 5:1g5men serene

* BRIGHTON &Ss5ss o
* LONDON 10 Tottenham Court Road GA{:‘I‘RQR&R,‘A% Asll_lsgghEﬂallElA.con h
Tel. MUSeum 2639 7t G

350-352 Fratton

* PORTSMOUT Road. Tel 22034
* SOUTHAMPTON 72 East Street

Tel, 25851

MAGNETIC CARTRIDGES Goldring 800H
7} GNS,

Shriro AT33 £7.10.0 (Both Listed over £10)
s

TIM DING
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MODEL 5025 50,000 O.P.V. FEATURING
57 MEASUREMENT RANGES
Uses an entirely new range selection mechanism which permits the use of a really

large meter in a more compact cabinet. The range selectad is ind cated on the
face. High speed rotary range selection knob; arity reversal switch,

The 1870 edition of Lasky’s Audio-Tronics catalogue is available FREE on request.
aazkhed wn; 1000's of itemscim the Radio ‘and Hi-Fi enthusiast, Electronics
obbyist, Servicemen and Communications Ham vers every aspec 2 i ¥ a
Hi-Fi (including Lasky's budget Steresc Systems an:?upackﬁge Dyealsl)]. T‘apur: shielded mater movemant with everload profection circlit; Special pA‘and mA
recording and Audio accessories plus Lasky's amazing money saving SASIEREAL (AnguD.
vouchers worth over £25. SEND TODAY. Send your name, address and 2/- SPECIFICATION DCV: 0-0:25-2.5-10-50-
for post and inclusion of your name on our regular mailing list 250-1,000V at 25;‘110F'V %4'125-1'25-5‘0-25-
5 » 125-500V at S0KJOPV. ACV: 0-3-10-50-250-
This month’s voucher worth 50/- 1,000V at 2:5K/OPV. 0-1-5-5-25-125-500V
at 5K/OPV DCuA: 0-252A at 125mA:
0-50xA at 250mA. DCmA: 0-2.5-25-250mA
THORN PYGMY PLUG-IN at 125mV; 0-5-50-500mA at 250mV. DC
A compacl pygmy relay on an 8-pin base with D.P.D.T. contacts Amps: 0-5A at 125mV; 0-10A at 250mV
rated lo 10A. (Some type are 3 P.D.T. on an 11-pin base). Resistance: 0-10M/ohms. Output: Capacitor
RN TYPE Contacts Base Coil Voltage (0-14F, 400Vw) in series with ACV ranges
215048 D.P.D.T. 8 pin 48V AC/DC Decibels: —20 to  B1:5dB. Operates on two
AR 8 pin 40V DC 1.5V halts Black bakelite cabinet, size
8 pin 60V AC/DC 54x62x22in. Complete with test leads
11 pin 60V DC

= @x N KIT £10.10.0
8 pin 42V DC [ ] L] Post 5/

Others available in limited quantities. ALSO AVAILABLE READY BUILT AND TESTED £12.10.0 Post5-

LASKY’S PRICE I2/6 oost 3 TWI &
EXCLUSIVE

I.aSky s C60, C90, C120. \ The first of Lasky's new-look top value meters, 1 B

- X 3 5 L TM-1 is a really tiny pocket multimeter provi
Exclusively made for us in E “big" meler accuracy and performance Plec:émn
. 4 movement calibrated 1o 3", of full scale lick
U.S.A. Great Savings! . b ) stop range selection swiich. Beautifully designed
3 Bhiad ] and made impact resistant black case—with white
ceo— /6 p?‘f_‘ F's;,'_m 2/~ Tesnzlf:r 3 and metallic red/green figuring . Ohms zero
C9— 12/6 1/- 56/- 2/- 110/ o § @ DC/V: 0-10-50-250-1,000 at 1K OPV
c120 — 17/- 1)- 75)- 2/- 139/- ® AC/V: 0-10-50-250-1,000 at 1K OPV.
= DC CURRENT: 0-1mA, 100mA.
U.S.A, Cassetle head cleaner, 10/6, Post @ Resistance: 0-150ki), Size
@® Decibels: —10dB to 22dB Only
® Complete with test leads, battery and instruc- 3jin.
tions. - * 1gin

TM-5 LASKY'S PRICE 39/6 sos

@ 2\ Another new look pocket multi-meter from Lasky's
COMMUNICAﬂON S providing top quality and value. The "s\imlin’;“
RECEIVER impact resistant case—size 4dinx 2§inx 14in,
i et wove reier etk R x fitted with extra large 2Zin square meter, Read-
sive to Lasky’s, al a real econ- ! ability is superior on all low ranges; making this an
omy price. Four valve line up excellent instrument for servicing transistorised
using one each GBES, 6BAB, L 2 equipmenl. Recessed click stop selection switch.
BAVE and BARS valves, gives : Ohms zero adjustment. Buff finish with crystal
highly sensitive reception and clcar meter cover
powerlul gain. Switch sel- @ DCJ/V: 3-15-150-300-1,200 at 5K OPV,
ected SW frequency range @ AC/V: 6-30-300-500 at 2.5K OPV
cover: 15 to 30MHz in three =N @® DC Current 0-300pA, 0-300mA.,
separate bandspread ranges i : @ Resistance; 0-10k{}, 0-1MQ.
[ ]
L ]

24in.

and full AM medium wave- Decibels: —10dB to 16dB
g ! band cover in one range 550- Complete with test leads, battery and instruc-
1,600kHz. Reduction drive tuning with hair line cursor, Controls include volume onjoff g tions.
BFO, Band selector. Power on indicator lamp. External antenna connections and - 49 6
mains fuse at rear. Internal speaker plus standard Smm jack socket for phones on I
front. For 220/240V a.c. mains operation. Strong metdl cabinet finished in grey s PR’CE POST 26
crackle with anodised silver front panel. Size 93 x 53 x 5}in. Complete with mains
lead and full instructions,
Post

rasky’'s price £13.13.0 =

OTHER GARRARD UNITS FROM
This meter kit by TMK offers the unique opportunity of building a really first- STOCK
class precision multimeter at a worthwhile saving in cosl. The cabinet, movement
and range selector mounted in position is supplied with the meter scale. The AUTOCHANGERS
highest quality components and 1% tolerance resistors are used throughout. SL728 £25 0 0
Supplied complete with full constructional, circuit and operating instructions. Sl LR

2025TC with stereo cartridge €8 17 &

20,000 O.P.V. Multimeter. Features
MODEL 200 = e VD i 3000 complete with STAHC stereo
scale. Large 3 x 2in meter. Fu : ———— =
X : : R .. £919 6 SPECIAL
scale accuracy: DCV and current: | 2%, ACV: 3%, cartric
e SLESB .................... £1510 0 OFFER SL-55
£35 ¢ o One of the famous Garrard Synchro-
5 Lab Series. Takes B L.P.s. Four-

resistance . 3%. Special 0-6¥ DC range for transistor
SL75B ..... ... £28 0 0 speed auto-changer; incorporating a

circuit measurements.
SINGLE PLAYERS tubular pickup arm and adjustable

SPECIFICATION
® DCV: 0.0.6-6-30-120-500-1,200V at 20K/OPV. @ ACV:
P 75. £18.10. P stylus force.Wired for Mono and Stereo.
AP 75, £18.10.0. APT5 with ADTSK g\ AT | ASKY'S SPECIAL PRICE.

0-6-30-120-600-1,200V at 10K/OPV. @ DC Current: 0-0-6-6-

600mA. @ Resistance: 0-10K 100K-1M-10Mfohms (58-580-
mag. cart,, £21.10.0. 401 Transcription Complete with SONOTONE 9TA
Unit 5TEREDsCARTRiDGE. £10.19.6

5.8K-58K at mid-scale). @ Capacitance: 0-002-0-2uF (AC
b A : £20.0.0
Black bakelite cabinet—Size 5fx 3¢ 1§in, Complete with BASES AND COVERS FOR GARRARD UNIT!
WS (allows unit to be played with the cover in place—Price £4 8 0.

6V range). @ Decibels —20 to | 63dB. @ Outpul: 0-05:F
test leads. Type WB1 and WBS or models AT60 MK I}, 2025TC, 3000, SLESB, SLSG, 1025,

blocking capacitor. Uses two 1-5V (U7 type) batteries.
SP25
Mk. Il Price WB1 £3 16 6. WBS £5 12 6. Type WB4 for models SLY. L75B.
K IT P RIC E N ™ post3s SL858 Price £5 12 6, Perspex covers: SPC1 for WB1 £3 141, SPC4 for WB4 and

754 Practical Electronics October 1970




EXCLUSIVE HI-FI STEREO TUNER AMP. OFFER

THE MT-65 CHASSIS

Solid state AM/FM multiplex tuner with FET front-end/17 -/ 17 watts stereo amplifier by world
famous manufacturer. Frequency response 20-45KHz. Inputs—2:3mV mag. pfu and 140mV
tape play. Tape record output. Controls: Leftfright volume, bass, treble, loudness, monitor.

Tuning meter and stereo beacon. Stereo 'phone jack. Machined stainless steel front panel.

Overall size 20x 33 16in. List Price £75.

SPECIAL PRICE £66.0.0 °*3fct

DE-LUXE ‘ COMPACT" PACKAGE 0;5!-'5% LASKY’S

MT-65 Chassis

GARRARD AP-75 3.speed Single Player k e SR
AUDIO DEVELOPMENT AD-96K Magnetic Carcridge (50 e & PACKAGE

2 WHARFEDALE DENTON Speaker Systems

i 0
“Compact" Teak Cabinet (as shown) ......... o oA £ 10 0
TOTAL RECOM.MI.IE"NDED LIST PRICE £148.5.1 PR’CE

£1 32.0-0 glrﬁncilfs”:«gﬁ;hnltseDarate\y

Project 80 Is a range of which her to form a stereo
amplifier. The modules are: 1. Z-30 high galn power amp. 2. Stereo-80 pre-amp.
control unit. 3. The PZ-5 and PZ-§ b power lies. A

system comprises two Z-30's, one Stereo-80 and a PZ-5 or PZ-8.

STEREO 60 SPECIFICATION
Input sensitivities: Radio up to 3mV, Magnetic Pick-up 3mV: correct to R.LA.A. curve
=1dB; 20 to 25.000Hz. Ceramic Pick-up up to 3mV:

Auxiliary up to 3mV @ Output: 1 volt @ Signal to noise

better than 70dE @ Front panel: brushed aluminium 59 |19 -e

with black knobs and controls @ Size: 8% x 1% x 4in. post 36
Z-30 SPECIFICATION

@ Power output: 15w, R.M.S. into 8 ochms using a 35 voit supply @ Frequency response:
30 to 300,000Hz = 1dB @@ Distortion: 0.02% @ Signal 1o noise; better than 70d8 Input

sensitivity: 250mV into 100 K ohms @ Loudspeaker imp:
3 to 15 ohms @ Power requirements: from 8 to 35V OC

(The Z30 will operate from batteries if required) —
Size: 3% x 2% X Yhin. 89/6 oo
30V unstabilised — sufficient to drive two

2-30's and a Stereo 80 for domesfi
PZ8  ioicaions” 0 " oG /@ stz

35V stabilised — ideal for driving two

Z-30° d a St B0 I fici
PZ6 ccoies F:'S::B: ;:'E::: £7.19.6 roaos
PACKAGE PRICE 25 e one b2 £20.0.0.) rost 10-

INTERNATIONAL

MAGNETIC RECORDING TAPE FROM THE U.S.A.
AT LASKY’S RECORD LOW PRICES

Message tape, 150ft. ... 5%in. Long play, 1200ft. Mylar 13
Message lape, 2251t §%in. Triple play, 24001t a5
12

»
o™

0

ssidsiaeci o

Message tape, BRI Tin. Standard play, 1200f1

Triple play, 600ft Mylar ...... Acetats el b [ ]

Double play, 1200ft. ......... 7in. Standard play, 1200t

Long play, 900ft. Acetate ... Mylar ... o - 12
6
0
(]

bk
Sho~w

Standard play 600ft. ,, ... 7in Long play, 1800ft, Mylar ..

Double play, 1800ft. Mylar
5%in. Long play 1200ft. Acetate
5%in. Standard play 900ft, PVC

Ba

9
7in Double play, 2400f1, Mylar . 25
7in.  Long play 1800ft, Acetate.. 5

7in.  Triple play 3600ft. Mylar .... 50 0

P. & P. 1/= extra per reel, 4 reels and over Post Free. Soecial auotes for quantities

Vs R a

-
e
@

207 EDGWARE ROAD, LONDON, W.2. Tel: 01-723 321

33 TOTTENHAM CT.RD, LONDON, WiP 9RB. Tel: 01-636 2605

Open all day. 9 a.m.—6 p.m. Monday to Saturday

109 FLEET STREET, LONDON, E.C.4 Tel: 01-353 5812
Tél: 01-353 2833

152/3 FLEET STREET, LONDON, E.C

Open all day Thursday. sarly closing 1 p.m urday

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E1 2BN Tel: 01-790 4821
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CLOCK
SCOOP!

® MADE ESPECIALLY
FOR LASKY'S BY
FAMOUS MAKER
MAINS OPERATION
12 HOUR ALARM
AUTO * SLEEP"
SWITCH
HOURS, MINUTES
AND SECONDS
READ-OFF
FORWARD AND
BACKWARD TIME
ADJUSTMENT

® SILENT OPERATION

SPECIAL QUOTATIONS SYNCHRONOUS
FOR QUANTITIES MOTOR

This unigue DIGITAL CLOCK is now available EXCLUSIVELY FROM
LASKY'S in chassis form for you to mount in any housing that you choose.
All settings are achieved by two dual-concentric controls at the front Including:
ON-OFF-AUTO and AUTO ALARM, “sleep™ switch, 10 minute division "click”
set alarm (up to 12 hour delay), time adjustment. Ultra simple mechanism and
high quality manufacture guarantee reliable operation and long life.

The sleep switch will automatically turn off any appliance—radio, TV, light, ete.,
at any pre-set time up to 60 min. and in conjunction with the AUTO setting will
switch on the appliance again next morning.

The clock measures 43Wx 13H= 33D (overall from front of drum to back of
switch). SPEC: 210/240V AC, 50Hz operation; switch rating 250V, 3A. Com-
plete with instructions. HUNDREDS OF APPLICATIONS.

COMPLETE WITH KNOBS.

LASKY’S PRICE £6.19.6 r s

@ SHOCK AND
VIBRATION

AD-309K

PRECISION PICK-UP ARM
COMPLETE WITH AD-T6K
MAGNETIC

VELOOPMENT CARTRIDGE

precision
cCounter-

balanced  pick-

up arm— ready

ficted with the

outstanding

AD-76K magnetic

cartridge is constructed of brass throughout, heavily chrome-

plated; uses needie and miniature balirace bearings; both

coarse and fine bafance adjustment is provided. The fixed head

has standard lin. mounting centres and is finished in black enamel

with chrome lifting spur. Completely wired, with all fixing nuts and washers. Arm rest
also supplied. Tech. details: Overall lengch 285mm; needle to pivor length 223mm;
offset angle 24 ; overhang I0mm. Requires single 7/16in, dia, mounting hole.

LASKY’S PRICE £9.9.6 -..:s

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

Open all day. 9 a.m. -6 p.m. Monday to Saturday

118 EDGWARE ROAD, LONDON, W.2.

Open all day Saturday early closing 1 p.m, Thursday

Tel: 01-723 9789




BRAND NEW FULLY GUARANTEED TRANSISTORS

SEND

NEW LIST ® NEW PRICES

1N4001 BITYIG 19/6] INTEGRATED CIRCUITS
20 38} Type | 124 25+ 1004500+
g ULZ14 9/9 9/- B/~ 73 6/6
ju 12/6 9/3
I"§sLd03A  42/6 35/-
'~ MCli302 52/6 35/-
- MCI304  35/- 37/6
'~ PA24s 52/6 35/
§-fan30s5 15/-|2n3819 7/-
8] Mullard 115 watt Texas F.E.T,
e Silicon Power 25 + 6/-
i 25 + 13/- 100 + 5/3
a/8 100 + 11/=- 500 + 4/9
8/ .
:F: 2 N2926 2/6 2N2646 : 10/6
| NPN Planar D
i All Colours 1“5””“‘8“:“
B1is
Al 500 + 6/9
ACY39
ACY40 IAF139 6/~ AF186 8/-
AD140 Siemens V.H.F. Mullard V.H‘F.f
AD149 5/3 25 + 7/-
xkg%g‘g 100 + 4/6 100 + 6/~
e 500 + 3/9 500 + 5/-
AF114 7 s
AF115 _|BYI2 f-
AF116 -josi70 5/ Mullard 800y
AF117 25 + 4/3 | amp Plastic
AF118 100 + 3/6 25 + 2/6
AF124 100 + 2/3
BYEI! : 5
ocCI71 6/-]" Mullard 6a 200v
25 + 5/3 25 + 3/6
100 4 4/6 100 + 3/2
500 + 2/10
i s i
-|BYI127 4/-1BC107/8/9 2/6 ea.
Mullard 1000v I.T.T. Planars
| amp Plastic 25 + 2/3
25 + 33 100 + 2/=
2 100 + 3/~ 500 + 1/9
7/6jBTI02/500R 15/-JOCPTI 19/6
7/61 Mullard Thyristor Mullard Photo
78 500 p.i.v. 652 25 + 17/3
9/ 25 + 12/6 160 + 14/9
Jlg 100 + V1= 500 + 13/6
u
tlo
3‘3 A200/0A202 slocs 12/6
8 siLIcOoN modes Ftace .
ma+m 100 + 10/~
500 + 111 500 + 8/6
OCc42 6/-jocni 3/-
Mullard Mullard
ocz20 25 + 5/3 25 + 2/3
0C35 100 + 4/9 100 + 2/=
500 + 4/3 500 + 19
OC45 3/6§BCY34 5/-
Mullard Mullard
25 + 3/- 25 + 4/3
100 + 2/6 100 4 3/9
500 + 2/~ 500 + 3/6
OC75 5/-IN4001/2/3 1/6
Mullard | amp 100-300v
25 + 4/3 25 + 1/4
100 + 3/6 100 + 1/2
500 + 3/~ 500 + 1/-
;» oC20 19/6
1 Mullard 100v
3 25 + 15/9
o 100 + 14/6 ZENER
-1 00+ 133 DIODES
i 400 MW 5%
“liN4004/5 2/6] BZY88 Range
- 400;%03-v;famp All Voltages
6 -
@ 100 + 1/9 e
- 500 + 1/6 100 + 2)=
= 500 + 1/9
P T T R
000v | amp
25 + 2[lo any one type
100 + 2/6
e 500 + 2/3
L]
oCI39 oci40 76
Mullard Mullard
25 + 4/- 25 + 6/-
100 + 3/3 100 + 5/-
500 + 3 500 + 4/-

PRINTED CIRCUIT BOARDS for P.E. PROJECTS

ATl boards drilled and roller tinned complete with layout drawing.

Some ol the most popular boards are listed belows

June 1968 Light Operated Aug. 1969 Spring Line Reverb 16/8
Camera Trigger 3/10 Oct. 1969 Audio Signal Genera-

July 1968 Drill 8peed Control tg = tor " 8/8

Dec, 1968 Door Chimes i Nov. 1068 1.0, Basle Am 8

tool st Nov. L. R Amiplitier =

Dec. 1968 "?,'i::‘fr‘;rkei,és;::;; 3 Nov. 1968 I.C. 8terec Amp. 15/8
Central Exchange 8- Dec. 1969 HI-F1 Stereo 25/8

Jan, 1960 Stabilised Power Dec. 1969 Double Six Main
Supply, 3 boards  15/6 Circuit 10/=

Feb. 1960 Harmonophone 8/- Jan. 1970 HI-FI Sterco Pre-

Feb. 1968 Electric Felzxcef 8/= amp. 22/8

Mar. 1969 Photographic Timer 78 - 197 5 . ™

Mar. 1969 Modern Audio Circuits WAy £1s8, Mating Tahonser /
Active Tone Control 4/ June 1970 Sound Trigger 4/8

Apr. 1969 Microphone Mixer 12/ June 1970 D.C. Multimeter:

June: 1970 Model Train Control 5/- Amplifier 12/~

Apr. 1969 Interrupted Screen- Stabiliser 48
wiper June 16%0  Flashing Light Show:

June 1969 Linear Seale Ohm- Monostable Panel
meter ) Diode Panel

B.ALE. for list. Now available from: Henry's Radio Ltd., Edgware Rel., London,

P.H. ELECTRONICS, Industrial Estate, Sandwich, Kent

for fast, easy,
reliable soldering

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

SIS required.
SAVBIT ALLOY THIN GAUGE
ALSO REDUCES SOLDER,

ESSENTIAL FOR
soldering small components
and thin wires. High tin
content, low
melting point,
60/40 alloy, 170 ft.

COPPER BIT WEAR.
Ecomically packed for
general electrical
“=I=. and electronic
=¥ goldering. 75 ft.
18 gauge on 1

4 plastic reel. > 22 gauge on
‘“Ilrr ¥4 Recommended # plastic reel.
. ,, retail price 15/- ! :  Recommended

retail price 15/-

<2

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

AND CUTTER, easily
3 adjustable for all
. standard
diameters. Plastic
covered handles
can also be used
as wire cutter.
Recommended
retail price 8/6

REF. ALLOY SWG

4A 60/40 18 3/-*
Siztlzs

(ill- ke
uttra. Savbit 18 3%
ted)

15 60/40 22 4)-*

*Recommended Price

" From Electrical and Hardware shops. If unobtainable, write to:

@ Multicore Solders Ltd., Hemel Hempstead, Herts.

EASE NOTE MINIMUM ORDER SHOULD BE 10/-

Quantity prices 100+ Phone (01) 723 | gEe\n'CES L:l"‘E%F’%ICE‘SSTASK FOR
5 3 | 3

0401 Ex. 4. All listed devices are from LIST 36, SEND FOR FREE COPY

stock at time of going to press. Flease | TODAY, Discounts 10% on 12 + any

add 1/6 post packing to your order, one type. 15% on 25 + any one type.

303 EDGWARE ROAD
LONDON, W.2

{01) 723 10089

OPEN MON-SAT 9am-bpm THURS 9am-lpm

Indispensable for precision
illing, grinding, polishing,
etching, gouging, shaping.
Precision power for the
enthusiast. Shockproof.
Completely portable power
from 44 volt external
battery. So much more
scope with MINI-DRILL.
Super Kit (extra power, in-
ter:h7n;eable chuck) 79/6
p-p- 2
De Luxe Professional Kit
with 17 tools 130/-

/6.
Money Ref, Guarantee.

ERLIN SUPPLY CO

Dept. PEIOD, Nailsea, Bristol BSI 2LP
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ATV Yy,

MONOLITHIC
INTEGRATED CIRCUIT
AMPLIFIER AND PRE-AMP

theworld’s most advanced high fidelity ampilifier

The Sinclair IC-10 is the world’s first monolithic integrated circuit
high fidelity power amplifier and pre-amplifier. The circuit itself, a
chip of silicon only a twentieth of an inch square by a hundredth of an
inch thick, has an output 5 watts R.M.S. (10 watts peak). It contains
13 transistors (including two power types), 2 diodes, 1 Zener diode
and 18 resistors, formed simultaneously in the silicon by a series of
diffusions. The chip is encapsulated in a solid plastic package which
holds the metal heat sink and connecting pins. This exciting device
is not only more rugged and reliable than any previous amplifier, it
also has considerable performance advantages. The mostimportant
are complete freedom from thermal runaway due to the close thermal
coupling between the output transistors and the bias diodes and
very low level of distortion.

The 1C-10 is primarily intended as a full performance high fidelity
power and pre-amplifier, for which application it only requires the
addition of such components as tone and volume controls and a
battery or mains power supply. However, it is so designed that it
may be used simply in many other applications including car radios,
electronic organs, servo amplifiers (it is d.c. coupled throughout) etc.
The photographic masks required as part of the process of producing
monolithic I.Cs are expensive but once made, the circuits can be
produced with complete uniformity and at very low cost. This enables
us to cover every IC-10 with the Sinclair guarantee of reliability.

Sirnci=ir-
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B SPECIFICATIONS

Output 10 Watts peak, 5 Watts R.M.S. continuous.
Frequency response 5 Hz to 100 KHz+1dB.
Total harmonic distortion  Less than 1% at full output.

Load impedance 3 to 15 ohms.
Power gain 110dB (100,000,000,000 times) total.
Supply voltage 8 to 18 volts.
Size 1 x 04 x 0.2 inches.
Sensitivity 5mV.
Input impedance Adjustable externally up to

2.5 M ohms.

M CIRCUIT DESCRIPTION

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

B APPLICATIONS

Each IC-10 is sold with a very comprehensive manual
giving circuit and wiring diagrams for a large.number of
applications in addition to high fidelity. These include
stabilised power supplies, oscillators, etc. The pre-amp
section can be used as an R.F. ot I.F. amplifier without
any additional transistors.

SINCLAIR

1C.10%:.59/6

POST FREE

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD - CAMBRIDGE

Tel. 0223 52731
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Project 60

Laboratory standard modular high fidelity

Sinclair Project 60 comprises a range of modules which connect together simpl
So good, in fact, that on

performance.

ly 2 or 3 amplifiers in the world can compare i

of assemblies with either 20 or 40 watts output per channel, with or without filter facilities.

The modules are: 1. The Z.30 and Z.50 high gain power amplifiers.
4. 4 supply units—PZ.5; PZ.6; PZ.7 and PZ8.
unless loudspeakers of very low efficiency are being used, in
PZ.8 supply unitto ensure maximum performance from these amplifiers.
60 manual gives all the instructions you ca
only flexible now but will remain so in the fu

other modules introduced will be
compatible with those already
available and may be added to
your system at any time. And
because Sinclair are the largest
producers of constructor modules
in Europe, Project 60 prices are
remarkably low.

How to assemble and use Project
60 modules to best advantage in
the above and other applications
will be found in the fully descrip-
tive 48-page Project 60 manual
included with Project 60 systems.
Available separately, price 2/6d
including postage.

sir—i=ir-

n possibly want, clearly and concisely. P
ture as new additions are made to the range. A stereo F.M. tuner is next to come,

y to form a compact stereo amplifier with really excellent
n overall performance and now the constructor has choice

2. The Stereo 60 preamplifier and control unit. 3. The Active Filter Unit.

In a normal domestic application, there will be no significant difference between PZ.5 or PZ.6

which case the PZ.6 will be required.
No skill or experience are needed to build your system and the Project
erhaps the greatest beauty of the system is that it is not

For assemblies using two Z.50's there is the

These and all

Your Project 60

System The Units to use In conjunction with Units will cost
; Existing car radio, Sinclair
A Car Radio Z.30 Miciomatic 89/6
’ Crystal pick-up, 12 V or
B Slmpl;ee?:;céer\;apz:vered Z.30 more battery supply and 89/6
play volume control
C Mains powered record Crystal or ceramic P.U.
player Z.30 and PZ.5 Vol. control etc. £9,'9'°
D 20420 watts RMS Two Z.30s, Crystal, ceramic or magnetic
stereo amplifier for Stereo 60and  P.U., mostdynamic speakers, £23.18.0
most needs PZ.5 FM tuner, etc.
E 20420 watts RMS High quality ceramic or
stereo amplifier for use SI:::ozé::)o:ﬁd mag. P.U., F.M. Tuner, £26.18.0
with low efficiency (high PZ.6 Tape Deck, etc. e
performance) speakers i All dynamic spkrs.
Two Z.50s, Stereo
F 4?"':2:";:22&“"&3?' 60 PZ.8 and mains AsforE £3217.6
MND S P transformer
Microphone, up to 4 P.A.
G Qutdoor public speakers, 12V car battery
address system Z.50 with or without converter, £S5
controls
One Z2.650, PZ.8 . b
H Indoor P.A and mains h:lz-.;kggr::t'cha:gxt?:g £17.8.6
transformer P "
J High pass and low
pass filters AFU D, E or F as above £5.19.6
K Stereo F.M. tuner To be released shortly

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD, CAMBRIDGE Tel. 0223 52731
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230 & 2.5

The Z.30 together with the Z.50 are of
advanced design using silicon epitaxial
planar transistors to achieve unsur-
passed standards of performance. Total
harmonic distortion is an incredibly
low 0-29; at full output and all lower
outputs. Whether you use the Z.30 or
Z.50 power amplifiers in your Project 60
system will depend on personal pre-
ference, but they are the same physical
size and may be used with other units
in the Project 60 range equally well. For
operating from mains, for the Z.30 use
PZ.5 for most domestic requirements,
or PZ.6 if you have very low efficiency
loudspeakers. For Z.50, use the PZ.8
described below.

SPECIFICATIONS (Z.50 units are
interchangeable with Z.30s in all
applications.)

Power Outputs

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

Z.50 40 watts R.M.S. into 3 ohms from
40V : 30 watts R.M.S. into 8 ohms, using
50 volts.

POWER
AMPLIFIERS

Frequency response 30 to 300,000 Hz
~1dB

Distortion 0-02% into 8 ohms
Signal to noise ratio better than 70dB
unweighted

Input sensitivity 250mV into 100
Kohms. For speakers from 3 to 15
ohms impedance, Size 3} % 24 x § ins.

Built, tested and
guaranteed

2.30
2.50

89/6
109/6

Built, tested and
guaranteed

STEREO 60 Preamp/Control Unit

Designed for the Project 60 range but
suitable for use with any high quality power
amplifier. Silicon epitaxial ‘planar tran-
sistors are used throughout, achieving a
really high signal-to-noise ratio and excellent
tracking between channels. Input selection
is by means of push buttons and accurate
equalisation is provided for all the usual

inputs.
® Input sensitivities—Mag, p.u. —3mV:
correct to RILAA. curve - 1dB: 20 to

25,000 Hz. Radio, Ceramic p.u. and Aux.
—each up to ImV.
® Output —250mV.

Signal-to-noise ratio—better than 704B.

® Channel matching—within 14B,

® Gione controls—TREBLE --15 to
—I15dB act 10kHz: Bass - |5 to —I15dB
at 100Hz.

@ Front panel—brushed aluminium with
black knobs and controls.

@ Size B} 14 x4 ins.

Built, tested and
guaranteed

£9.19.6

ACTIVE FILTER UNIT

For use between Stereo 60 unit and two
Z.30s or Z.50s, the A.F.U. matches the
Stereo 60 in styling and is as easily mounted.
It is unique in that the cut-off frequencies
are continuously variable, and as attenuation
in the rejected band is rapid (12dB/octave),
there is less loss of the wanted signal than
has previously been possible. Amplitude and
phase distortion are negligible. The Sinclair
A_F.U. is suitable also for use with any other
amplifier system.

Two stages of filtering are incorporated—
rumble (high pass) and scratch (low pass).
H.F cut-off (—3dB) variable from 28kHz to
5kHz. L.F, cut-off (—3dB) variable from
25Hz to 100Hz. Filter slope, both sections
12dB per octave. Distortion at |kHz
(35V supply) 0:02% at rated output.

£5.19.6

Built, tested and
guaranteed

GUARANTEE

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

sirci=ir-
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POWER SUPPLY UNITS

Designed specially for use with the Project 60 system of your choice.

lilustration shows PZ.5 power supply unit to left and PZ.8 (for use with Z.50s) to the right,
Use PZ.5 for normal Z.30 assemblies and PZ.6 where a stabilised supply is essential,

PZ-5 30 volts unstabilised £4.19.6 PZ-8 45 volts stabilised (less mains transformers) £5.19,6

PZ-6 35 volts stabilised £7.19.6

W —— — — — B el — —

PZ-8 mains transformer £5.19.6

— L — — — i o] S— -0 -

I=
j To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE

Please send

1
I
i
!
l

| for which | enclose cash,’cheque!

| ADDRESS ...

money order ST
b o e i L S U R S
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NEW! HANDY! TIDY!

multi-drawer
1-N-T-E-R-L-0-C-K-I1-N-G

EVERYTHING

EVERYTHING
INITS
PLACE!

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

BUY AT TRADE PRICES!
SINGLE UNITS (Sins < 2}ins ' 2ins)
Usually 2/6 each, OUR PRICE: 24/- DOZEN
DOUBLE UNITS (5ins i 4tins « 2¢ins)
Usually 4/6 each, OUR PRICE: 40/- DOZEN

PLUS @QUANTITY DISCOUNTS!
Order £5and over DEDUCT |/- in the £
Orders £10 and over DEDUCT 1/6in the £
Orders £20 and over DEDUCT 2/- in the £

PACKING/POSTAGE/CARRIAGE: Add 6/- to
all orders under £3. Orders £3 and over,
packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES

’yaﬂﬁr (Dept. PEI0) 3| ALBERT RD.

LIMITED HENDON, LONDON, NW4

DIMMASWITCH

i e i i i

switch. The ivory mounting

mains voltages from 200-250V, 50 Hz.

our price is £3 4s.

dimmer yourself.

suppression is included.

Post and Packing |/6d extra.
Please send Cash with Order to:

DEXTER & COMPANY
ULVER HOUSE, 19 KING STREET
CHESTER CHI1 2AH
Tel,: Chester 25883

As supplied to H.M, Govt, Departments,
Hospitals, Local Authorities, etc.

This is an attractive dimmer unit which
{its in place of the normal modern light
plate
matches modern fittings and the control
knob is in bright chrome. An ON/OFF
switch is incorporated to control 40-600
watts of all lights except fluorescents at

Competitive products sell at £4 195 6d—
We also offer at
£2 145 a complete kit of parts with in-
structions enabling you to build this

The circuit uses a miniature RCA triac
and a diac triggering device to give
complete reliability, Radio interference

MAKING & REPAIRING
TRANSISTOR RADIOS

byW. G. Oliver (G.3XT)(Published
by Foulshem Technical) (Oct.) 21/~

SECURITY ELECTRON]CS
by John 'E. Cunningham (Oct.)
34/

101 QUESTIONS AND
ANSWERS ABOUT TRAN-
SISTOR CIRCUITS

by Leo G. Sands (Oct.) 26/

HI-FI STEREO SERVICING
GUIDE

by Robert G. Middleton lN:;asv.)

101 EASY HAM RADIO
PROJECTS

by Robert M., Brown and Tom
Kneitel (Nov.) 30/-

SN AN NN A AR
B AR NN RN AN

FOULSHAM-SAMS
TECHNICAL BOOKS

(W.FOULSHAM & CO.LTD.)

YEOVIL RD., SLOUGH, BUCKS, ENGLAND

We make computers.
We also train computer engineers.

Could we train you?

We're the Education Division of one
of the world's largest Computer manu-
facturers (and who's better qualified to
teach Computer Engineering than a
Computer manufacturer ?)

Already, we've set up 39 Centres
throughout the world to train Computer
personnel. Now, the 40th has opened in
London, with complete courses for
Computer Engineers.

The curriculum includes Basic Elec-
tronics, Computer Circuitry, Develop-
ment in Computer Design with the
emphasis on practical work on the
world’s most advanced computers.

The first courses start in September
and last approximately 6 months. We
are now interviewing possible students

760

for these courses.

If you are interested in the challenge
of being responsible for the mainten-
ance of a computer installation or if you
feel you'd like a move into today's
fastest growing space-age industry
we'd like to hear from you. We'll give
you all the details, assess your abilities
and give you an honest answer about
future prospects.

CONTROL DATA

LIMITED

CONTROL DATA INSTITUTE

The Education Division of one of the
world's largest computer manufacturers

If there's a phone handy, ring us now at

01-637 2171

between 9 am and 9 pm (Mon-Fri) and ask for!Mr. Jones.
r L eI et CoASSE S S s LEE—men
I

t's quicker and easier to phone, but if you prefer,
send this coupon to : Control Data Institute,

Wells House, 77-79 Wells Street, London W1. I
Please give me further information

Name (Block Capitals)

Address

Age Phone J I

Practical Electronics October 1970



T he ‘K |T IDEA’ by

Kit building is so easy the
e ! Heathkit way

'TRY IT FOR YOURSELF

START WITH A SMALL
BUT VERY USEFUL KIT

THE NEW HEATHKIT
BATTERY CHARGER
PRICE ONLY

‘20'800 plus 6/- Carr.

~® POWERFUL OUTPUT—UP TO 4 AMPS o FULLY FUSED |
~# SOLID KNOCKABOUT CASE o SAFE DOUBLE WOUND TRANS- |
FORMER o FOR 6V OR 12V CARS ¢ ROBUST AMMETER

. Here’s the easy to build, inexpensive kit to introduce you to kit building. As well
~as the fun and fascination of building it yourself you get do-it-yourself savings.
- The clear, simple, fully illustrated instructions make assembly foolproof. This

i is the battery charger to keep your car battery in top working condition.
- Hurry, and make sure of your order today.

P.S. — This also makes an
‘excellent seasonal present.

P .
(=

fom o I ATFIIT

- HEATH (Gloucester) LTD., GLOUCESTER GL2 6EE

(BLOCK CAPITALS PLEASE)
Please send me a battery charger Name

kit for which | enclose £3.4.0 L R T e L
including carriage.

POt Code, . s apha VR O TRl e
25[10A
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Complete
‘Stereo

This superb stereo system is a real price breakthrough.
amplifier on which full details are given below, the famous Garrard SP25 Mk.

R T VMDIO & TV COMPONENTS (Acton) Ltd.
| 21d High Street, Acton, London, W.3
Also at 323 Edgware Road, London, W.2
ALL ORDERS BY POST TO OUR ACTON BRANCH
Terms C.W.0. All enquiries S.A.E.

It comprises the VISCOUNT F.E.T. Mk. |
11 (including teak

veneer base and transparent cover) with diamond cartridge or 2025 TC and the very successful

DUQO type 2 speakers.
Measuring 173in

10%in
with matching vynair grilis. They incorporate a 104in

62in, the Duo type 2 speakers are beautifully finished in teak veneer
: 6Lin drive unit and high frequency speaker,

both of which are of 3 ohms. impedance. The Dus speaker system is also available separately at
£6.6.0 each plus 15/- P. & P.

Complete stereo system £41 plus £2.10.0 P. & P.

or with Viscount Mk. Il Amplifier and Magnetic Cartridge £45 plus £2.10.0 P. & P.

343 C[Jad.sic

Teak finished cage

£9.10
PlusP. & P. 7/6

SPECIFICATION:

Sensitivities for 10 watt output

at IKHz into 3 ohms. Tape Head: 3mV (at 33

i.p.s.) Mag. P.U.: 2 mV. Cer.P,U.: B0mV. Tuner: 100mV,

Y Aux. 100mVY. Tape/Rec. Output. Equalisation for each

input is correct to within +2dB (R.LA.A.) frem 20Hz to 20KHz.

Tone Control Range: Bass: 13dB at 60Hz. Treble: +14dB at 15KHz. Total Dis-

tortion: (for 10 watt output) < I-5%. Signal Noise: < —60dB, A.C. Mains
200-250V. Size |12fin leng, 44in deep, 24in high. Built and tested.

THE RELIANT Mk. Il
SOLID STATE
GENERAL PURPOSE AMPLIFIER

£7.5.0 piusp. & P.76

In teak finished case

SPECIFICATION: Output: |0
watts into a 3 ohms speaker.

Inputs: (1) for mike (I10mV). Input (2) for
gram. radic (250mV) individual bass and treble control.

Transistors: 4 silicon and three germanium.  Mains input: 220/250

Size: 10+ ~ 43 » 2iin. Mk. | £6.10.0 plus 7/6 P. & P. Less teak finished

veolts,
case.

ELEGANT SEVEN Mk. 111 (350mW Output)

7-transistor fully tunable M.W.-L.W. Superhet
portable. Set of parts. Complete with all components,
including ready etched and drilled printed circuit board

ack printed for foolproof construction. MAINS
POWER PACK KIT: 9/6 extra.

£5.5.0 PiusP. & P.7/6. Gircuit /6. Free with parts.

THE DORSET (600mW Output)

7-transistor fully tunable M.W.-L.W. Superhet
portable with baby alarm facility. Setof parts. The
latest modulated and pre-alignment techniques makes
this simple to build. Sizes: 12 x B x 3in.
MAINS POWER PACK KIT: 9/6 extra.

‘5-5.0 PlusP. & P. 7/6. Circuit2/6. Free with parts.

gAe /Ui.-icoun[ F.E.T. Mk. | £14.5.0 rius76r. 2.

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

SPECIFICATION

Qutput per channel—I0W rms. Controls—6 position selector switch
Frequency bandwidth 20Hz to 20kHz (3 pos. stereo and pos. mono),
£1dB @ I'W. separate vol. controls for left and
Total distortion @ ‘lkHz @ 9W 0-5%. right channels. Bass = | 4dB
Input sensitivities—CER. P.U, 100mV « 60Hz; Treble (with D.P.S.
intec 3IMN; Tuner 100mY into onfoff) £12dB w 10kHz.
100K ; Tape 100mV into 100k(. Tape recording output sockets on
Overload Factor—Better than 26dB. each channel,
Signal to noise ratio—70dB on all Size 124in = 6in = 2}in in teak-
inputs (with vol. m. finished case. Built and tested.

ax).
Mk. 1l (MAG. P.U.) £15.15.0 Post & packing 10/- extra.
Specification same as Mk. |, but with Spec. on Mag. P.U. 3mV @ lkHz input
the following inputs: Mag. P.U. impedance 47k. Fully equalised to
CER. P.U. Tuner. within = |dB RIAA. Signal to noise
ratio—65dB (vol. max.).

A.C. Mains 200-250V

An extremely reliable general purpose
= valveamplifier. Its rugged construction
yet space age styling and design makes
it by far the best value for money.
TECHNICAL SPECIFICATIONS
3 electronically mixed channels, with 2
inputs per channel, enables the use of 6
separate instruments at the same time.
The volume controls for each channel
are located directly above the corres-
ponding input sockets. Sensitivities
and Input Impedances, Channels |
and 2 4mV at 470K, These 2 channels
(4 inputs) are suitable for microphone
or guitars., Channels 3 and 4 300mV
at Im. Suitable for most high output
instruments (gram, tuner, organ, etc.). Input sensitivity relative to 10W output.
Tone Controls are common to all inputs. Bass Boost + | 2dB at 60 Hz/s. Bass Cut
—13dB at 60 Hz/s. Treble Boost -+ |1dB at 15 KHz/s. Treble Cut —12dB at
|5KHz/s. With bass and treble controls central —3d8 points are 30Hz/s and 20
KHzfs. Power output. For speech and music 50 watts rms. |00 watts peak,
For sustained music 45 watts rms. 90 warts peak, For sinc wave 38'5 watts rms.
Nearly B0 watts peak. Total distortion at rated output 3-2% at IKHz/s. Total
distortion at 20 wates 0-15% at |KHz/s. Negativa fead back 20dB at |KHz/s.
Signal to noise ratio 60dB. ains voltages. Adjustable from 200-250V.
A.C. 50-60Hz/s. A protective fuse is located at the rear of unit. Output imped-
ance 3, B and |15 ohms.

50 WATT AMPLIFIER
e

Price £28.10.0

Plus 20/- P. & P.
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LIQUIDATED STOCK

DANSETTE

TOURISTE MK3

CAR RADIO

ALL TRANSISTOR

Beautifully designed to blend with the interiors of
all cars. Permeability tuning and long wave loading i - —

coils ensures excellent tracking, sensitivity and  module and tuner together with compre- S—
selectivity on both wave bands. R.F. sensitivity at  hensive instructions guarantees success

I MHz is better than 8 micro volts. Power output  first time. 12 volts negative or positive

into 3 ohm speaker is 3 watts. Pre-aligned |.F. earth. Size 7” x 2" x 4" deep.

Originally sold complete for £15.4.6

SET OF PARTS £6.6.o plus 7/6 P. & P.

Circuit diagram 2/6, free with parts

Speaker, baffle and fixing kit 25/- extra plus 4/- P, & P.

Postage free when ordered with parts

RADIO & TV COMPONENTS (ACTON) LTD.

Post orders to:—21d High Street, Acton, London, W.3

Also at 323 Edgware Road, London, W.2
Goods not despatched outside U.K. Terms C.W.0. All Enquiries S.A.E.

The New Picture-Book way of learning
BASIC ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

You'll find it easy to learn with this out- the latest research into simplified learning
standingly successful NEW PICTORIAL techniques. This has proved that the
METHOD——the essential facts are explained PICTORIAL APPROACH to learning is the
in the simplest language, one at a time, and quickest and soundest way of gaining mastery
each is illustrated by an accurate, cartoon- over these subjects.

type drawing. The books are based on TO TRY IT, IS TO PROVE IT

. L R L PN N R R RIS,
Eﬂi;ﬁ{;ﬁi}"éﬂ;ﬂ: = I 7o The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

training mechanics and g Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
technicians in Elec- [l above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
tricity, Radio and in good condition within 7 days or send the following amounts. BASIC
Electronics. [l EL ECTRICITY 75/~ Cash Brice or Dowa Payment of 20/~ followed by 3
. fortnightly payments of 20- each, BASIC ELECTRONICS 90/-, Cash
WHAT READERS SAY Price or Down Payment of 20/- followed by 4 fortnightly payments of 20/-
each. This offer applies to UNITED KINGDOM ONLY. Overseas
*“ I have looked at each book and must confess they are very good, customers cash with order, prices as above,
everything is made so simple, which makes reading a pleasure.’

R.H.H.G., Blandford. u Tick Set required (Only one set allowed on free trial)

I find the information contained very aptly illustrated and composed.” BASIC ELECTRICITY E] BASIC ELECTRONICS D
D.G., Twickenham, Il

Prices include Postage and Packing.
“:ﬂ{,"wma:ﬁ :‘;i;z‘ﬁzur ;gyk‘::;r: ﬁfeﬂfeﬂf‘liré (;::;: ’;'1 ;r:lﬂ)re; &paa;:_ ;;;r;ffaoi';;ﬂ_' : Signature ... [ESTTSI e . ‘m) ...............
Anecessary colcuations which moss eicisics Boogs gelgt 1o R T s

| P.B., New Malden. B NAME

BLOCK LETTERS

FULL POSTAL
Fo% eyl L W SR S R I 5 .

A TECH-PRESS PUBLICATION

POST NOW FOR THIS OFFER 7/
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YATES ELECTRONICS
(FLITWICK) LTD.

RESISTORS

High stability carbon film. Very low noise. 0-5W 5% 47Q
to 22MQ 2-5d each, 100~ 2d each, 0-5W 109 470 to
10MQ 2d each, 100+ 1-75d each. Quantity price applies for
any selection. lgnore fragtions on total order.

DEVELOPMENT PACK

0-5 watt 5% resistors 5 off each value 47} to IMQ
325 resistors EI12 series 50/-.

650 resistors E24 series 100/-.

4 WATT WIRE WOUND RESISTORS 1/6 each.

10% 1-0, 18, 27, 3-3, 3-9, 47, 5:6, 68, 8:2 ohms.

54 10, |15, 20, 25, 39, 50, 100, 200 chms.

MULLARD POLYESTER CAPACITORS --10%

400V: 0-001xF, 0-0015.F, 0-0022xF, 0-0033xF, 0-0047.F, éd.
0:0068;F, 0-01 «F, 0-015,F, 0-022F, 0-0331.F, Td. 0:047.F, 9d.
0-068xF, 01 ,F, 10d.

160V: 0-01 4F, 0-0154F, 0-022,F, 0-033xF, 0-047 «F, 0-068.F, 7d.

INTERNATIONAL | | [¢ls, cigs tir oo o i 0w e

250Y: P.C. mounting miniature 20%: 0-01xF, 0-0154F,

0-0224F, 7d. 0-0334F, 0-047.F, 0-0684F, 8d. 0-14F, 9d.
0:154F, 0:224F, 1/-. 0:334F, 1/4.
MYLAR FILM CAPACITORS
100V: 0-001 uF, 0-002,F, 0-005.F, 0-01F, 0-02,F, 6d. 0-05.F,
0-1xF, 8d. 0-24F, 1/-.

= CAPACITOR DEVELOPMENT PACK

Selection of ceramic and polyester capacitors 100pF to |-0xF.

Total 100 capacitors, £2.18.0
MINIATURE ELECTROLYTIC CAPACITORS
(—10% +50%)

\ 50uF 6V | 16uF 10V | 10uF 12v | 40uF 16V | 16uF 40V
1001F 6V | 64uF_ 1OV | 16xF 12V | 6-4uF 25V | SouF 40V
200uF 6V | 125uF 10V-| 50uF 12V | 25uF 25V | 2:5uF 64V

320sF 6V | 200uF 10v | T00uF 12V | BuF 10v | TouF 64V

o I/- each
250uF 12V, 100uF 40V 1/6. 1000xF 25 volt é/- 25004F

25V 9/-. 5004F 50 volts 5/-. 10004F 50 volt 8/-.

Hear and compare the world’s finest sound repro- CERAMIC DISC CAPACITORS

ducing equipmentforthe home. Thetop loudspeakers, :gggFi: 'iggg- in%%';- 37?8%0033&:& 47°'P|F- 560pF, 680pF,
amplifiers, tape recorders, pick-ups, tapes, and |- 0-02¢?F oot et it Py A EELh,

accessories have been brought together under one GANGED STEREO POTENTIOMETERS

roof to give you a superb Festival of Sound. 1 watt carbon track 5k -+-5k{} to IMQ - IM£Q log or linear

8/- each.

SKELETON PRE-SET POTENTIOMETERS
Linear: 100, 250, 500 ohms and decades to 5M ohm -20%

Famous manufacturers from all over the world will be
demonstrating their products in specially constructed

studios which will enable you to hear the Sound at its =<250k(), --30%, - 250kQ. Horizontal or vertical P.C.
best. mounting (01 matrix).
FAR L ini - - each.

Each day a programme of special live presenta- Eﬁgf:ﬂ:ﬁ& ,?evaiaf:‘:iue?;d each.
tions and lectures will bg held in the_ Hi-Fi TRANSISTORS
Theatre . . . and there will be two cinemas ACI26 4/- Aélgr 3/6 BFYS5| ‘3‘;, 2N3055 |4f;

i i i i i ACI127 4/- BCI07 3/- BFY52 4/6 2N3703 3
s:ontlnuously showing films of instruction and ACIZ8 4/ BC108 29 BSYS6 & | 2N3705 3/6
interest. Entrance to both theatre and cinemas ADI40 B/- BCI09 3/- BSX2l 5/- 2N3711 33
is FREE. AFLI5 3/6 BFYS50 4/6 2N2926 2/6 | ORPI2Z 9/6

Everyone who takes pleasure in using and listening DIODES—OAS5, OA91, |/~ each
ZENER DIODE

to Hi-Fi equipment of the highest standard must

=W - 3 ? s 400mW 5% 3-3V to 33V 3/6
| :

v_lsn this International Audio Fair SILICON RECTIFIERS

ADMISSION 5/- IN100s J00v'TA 43 Bl soovoeA 3

YEROBOARD
0:15 0l 015 0l
Macrix Matrix
%33 33 39 17 32 (plain) 10/6 =
2L %5 4/ 4/6 17 x2% (?lain) 7/6 -—
4 32 %33 4/ 4/6 2% %5 (plain) 3/6 —_

33 x5 5/3 5/3 2z ><'3§- (pl.ain) 3/- —
10am-9pm LONDON W14 | |[i=3 = —  Loas ¢ 10
17 %5 (plain) 15/ - Pkt. 36 pins 3/~ 3/-

EXCLUSIVE SHOWING TO THE TRADE BY ROTARY SWITCHES
INVITATION ONLY MONDAY 19 OCT. 2-9 pm IPI2VV, 2P6VY, 3P4V, 4P3WV, 4/6.
Apply for your ticket to the organizers: GRADUATED DIALS |

Audio Music Fair Sales Office, lliffe Exhibitions Ltd., For use with potentiometers, selector switches, etc., 3/3.

Dorset House, Stamford Street, London SE1 S, phau.E;’:o%:‘E‘n‘q’:ﬂ:i’::‘:" SoRoiicd o
Telephone: 01-928 3333 Ext. 223 ELSTOW STORAGE DEPOT, KEMPSTON HARDWICK, BEDFORD
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BCI07/8/9 2/9
NPN Planar transistors
BCIO7 & 9

5 100 +

25 &
BCI0B 25 100

IN4BTI - 6)9

Motorola unijunction
25+ 5/9 100 + 4/9

2N3055 |5/

115 wate silicon power
transistor
25 4+ 13/- 100 + 1))

IRC 20 7/

Int. Rectifier thyristor
piv 1"2 amp
(similar CI106B1)

25 4 &/- 100 + 5/-

2N2926 /-

NPN Planar transistors
254 1’8 100 + 1/6

Mullard Plastic
HY rectifier 800 piv.
(similar BY 100,
etc.)
3/3 100 4 3/

Prices quoted are current at time of £0ing to press E & OE, and may be sub
notice—Items listed not in current production will be
Semiconductors offered carry full Manufacturers guarantee where applicable,
py. Price breaks apply at 25+ & 100+.
of Business: Retail Mail orders—cash wi
eipt of satisfactory references.

supplied on request 1/- per co
Price & Av:ilability. Terms
Nett Monthly Account on rec
normally despatched within one werking da
Cables LESTROCO BRE

ticularly welcome,

NKTI127
NKTI128
NKTI29
NKTI35
NKTI137
NKTI41
NKTIi42
NKTI43

333
33

18-
12/

Mullard
phototransistor

25 4- 17/3 100 4

New low integrated
circuit prices Fairchild

LS.AL) micrologic
R.T.L. epoxy case TOS
temperature range |5°
C.20 55°C,

8/~ 7/- 6/6 3/6
ul914Dual2input Gate
B/~ 7/~ 66 5/6

circuits
article, 5-page, at 2/6.
Article 30 Suggested
Circuits for
og at 3/,
TO5'to DIL conversion
spreaders adaptors at
1/6 each,

Micro-

4/~ Europe, 12/~ Commonwealth.

Practical Electronics

October 1970

6 NKT265

by first class post.
TWOOD. Post & P:

NKTI2429
3 10/6
NKTI13329
- /
/10 NKT13429
0 3
NKTI6229.
I
NKT20329
NKT20339

/
NKT35219 SIM
15/9 S4M

NKT263
NKT264

NKT270

b
Ti407
TIC45

TIS34
S

TiS44 /9

TIPIIA 12/4 40468A

TIP32A 14/10
V205 20,
405A

P346A 3/
6/8 RASII0AFS/-
RASSOBAE

8-
NKT0013 &6
NKTI0419

= 3/10
NKTI0519

4/5
NKTI10339 )
4
NKTI0439
g

= 5/5
NKTI2329
i 8/5 OC204

40315

SILICON RECTIFIERS

| Amp Miniature Moulded Junc-
tion Rectifiers.

P.LV. 1-24 25 4100 4500 +
1N4001 12

IN 800
IN4007 1000 3/3 2/9

In the event of any IN4000 series
going temporarily out of stock we
reserve the right te send higher
voltage types at no extra charge.
1000+ and over prices on appli-
cation.

ZENER DIODES
400mW 10Y GLASS CASE,
TEXAS Mfr.

152082 8-2 volt

152036 36 volt
152039 3:9 volt 152100 10 volc
Il vole

12 vole

16 volt

18 volc

27 volt

. 152300 30 volt

PRICES: 1-24 3/6 25-99 2/9
100+ 2/3

ject to variation without
drawn when stocks advertised are sold.
Data sheets will be
Please contact Sales Dept. for
th order only please. Trade:
Despatch: Goods quoted ex stock are
Export orders and enquiries par-
acking allow |/~ per order inland,

/- 40316
/= 7
=
/6
-
=
s

]
3

i
/8
B/-
17/6

I
9/3 IN34A
272

IN3055 15/
2N33I9IA 6/~
2N3393 5/
49
5/6
56
7/6
21/
2/6

/
7/6 2IN3708 1710 3INI40 15/ TD716

NEWS NEWS NEWS...

L5.T. Electronic_Components Limited are proud to
announce their official appointment by Newmarket Tran-
sistors Led.—All Newmarker products now available at
Industrial User prices. All R.C.A. Semi-conductors and
integrated circuits 'w  also . available from L.S.T. at
Industrial User prices. Many Mullard, General Electric,
Texas types also ex stock at L.S.T. ac Industrial User
prices and better. Iskra resistors, Mullard Capacitors,
Veroboard, Repanco coils and other mise, components
stocked in large quantities. Official International Rectifier
Centre stockists.

INTEGRATED CIRCUITS
Some R.C.A. Linear Types

CA3020 25/3 CA3028B 2I/-
CA3021 31/3 CA3035 /6
CA3022 26/- 14/6
CA3023 25/3 16/9
CA302 -

6  20/- 21/9
CA302BA 14/9 219

Sinclair Audio Amplifier

GE IC | Watt Amplifier 3
GE IC 2 Watt Amplifier 5
GE IC 5 Watt Amplifier

GE IC Zero Voltage Switch
Plessey 3 Watt Amplifier “
Plessey Linear ., o .
Mullard Linear ., = - .
Mullard General Purpose Amplifier ., ,
Record Playback Amplifier .. i
MOS LF Amplifier . = .. L
Mullard IC Receiver .. vy ot
GE Silicon Controlled Switch. . .

Data Sheets 1/~ (SL403A 2/6. IC|10 data not sold separately).

Address your Order fo:

7 COPTFOLD ROAD
BRENTWOOD, ESSEX

14/6

/i
BYK!S]!D‘(}
BYX36/600
L] 3/9

12/~

CA3043 27/6
CA —

LS.T. ELECTRONIC COMPONENTS LTD.
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SPECIAL OFFERS!

Oarrard SP25/11  fitted  Goldring G800
vartridge and wooden plinth and plastic
cover. Total list price £35.

OUR PRICE £20.19.8. Carr. 10/-.
GOLDRING GL69/2 fitted Goldring GS800
cartridge complete with deluxe base and
cover. Total list price £50.16.0.

OUR PRICE £38, Carr. 20/~

% TRANSISTORISED FM TUNER %
#  TRANSISTOR
= HIGH QUALITY
TUNER, 81ZE
ONLY 64 x2]in.
stages.
% Double tuned dis-
Nt criminator. Ample
output to feed most
amplifiers.  Oper-
ates on 9V battery. Coverage 88-105 Mc/s,
Ready built ready for use. Fantastic value
for money. £6.7.6, P. & P. 2/8.
Stereo multiplex adaptors 99/8,

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

Sine
16-200,000Hz;

Square
18-50,000Hz.
Qutput max
+10dB (10k0).
Operation
internal
batteri
Attractive two-tone ease 7lin
Price £17,10,0 Carr.

CLASS D WAVEMETERS

A orystal controlled hetero-
dyne  frequeney  meter
eovering 1-7-8

Operation  on 6V
Fdeal for amateur
Available in good used
dition. £5,19.8, Carr. 7/
or brand new with accet
sories. £7,18.6. Carr, 7/6.

B.C. 221 FREQUENCY METERS

latest release 125kHz to 20MHz. Excellent
condition. Fully tested and checked nnd
complete with ealibrator charts.

£27.10.0, each, Carr, 10/,

TYPE 13A DOUBLE BEAM
— OSCILLOSCOPES

An excellent general pur-
pose DB oscilloscope.
T.B. 2 c¢/s-700 ko/s.
Bandwidth 55 Mo/e,
Sengitivity 33 mV/CM,
Operating voltage 0/110/
200/260 V. a.c. Supplied
in excellent working con-
dition. 222.10.0,
Carriage 30f-.

MARCONI CT44/
TF956 AF-
ABSORPTION
WATTMETER

1 pjwatt fo 6 watts.
220, Carr. 20/-,

SOLARTROKR CD. 71182 DOUBLE BEAM
OSCILLOSCOPES. D.C. 1o 9 Mcfs. Perfect
order. £85, Carr. 50/-.

TO-2 PORTABLE OSCILLOSCOPE
A general purpose low
cost economy _oscillo-
scope for everyday use.
Y amp. Bandwidth
2 CP8-1 MHZ. Input
imp. 2 meg 256 P.F.
Illuminated seale. 2in.
tube. 115 80 .
230mm.  Weight 8lb.
220/240 V a.c. Bupplied
brand new with hand-

book. £22,10.0, Carr. 10/-.

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

A mnew portable

bridge offering ex-

cellent range and

aceuracy at l\iw

ges -2%. C. 10pF
41110mFd. 6
Ranges --2%. TURNS RATIO 1:1/1000-
1:11100. 6 Ranoges - 1%. Bridge voltage at
1,000 cps. Operated from 9 volts, 100u4i.
Meter indication. Attractive 2 tone metal
case, Size Tf=x56+2in. 220, P. & P. 5/-.
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HALF PRICE OFFER!  SINGCLAIR STEREO 25

Hi-Fi solid state pre-amplifier snd control unit
incorporating treble, bass, volume and balance
controls, Switched input for p.u. (magnetic and
ceramic), mike and radio. Will also accept tape
head. Operates from 9V-12V battery (20V max.
7-6mA). Frequency response 26Hz-30kHz+ 1dB.
Noise level better than —50dB on all inputs.
Principally designed for use with Z12 Amplifier but
{ull instructions are supplied to enable it to be used
with any amplifier. Size 81" x 21" x 21" overall
plus knobs, Brushed and polished aluminium front
panel with matching knobs, Supplied brand new
and guaranteed, with full instructions.

Original price £8.19.6.

OUR P.& P,
PRICE 99!‘ 8/-.
UNR-30 4-BAND COMMUNICATION
RECEIVER

Covering 550 Kc/s-30 Mc/s. Incorporates BFO, Built-in
speaker and phone jack. Metal cabinet. Operation 220/
240V, a.c, Supplied brand new, guaranteed with

instructions, Carr, 56 |3 gns

TRIO JR-310 NEW AMATEUR BAND
}%&go%sm RECEIVER. In stock.

CRYSTAL CALIBRATORS No. 10

' Small portable crystal
controlled wavemeter.
Size 7° X 73" x4°. Fre-
quency range 500 Kc/s.
10 Me/s {up to 30 Mejs
on _harmonies). Cali-
Drated dial. Power re-

Excellent con-
dition. 88/8. Carr. 7/6.

T.E.40

HIGH SENSITIVITY

A.C. VOLTMETER

10 meg. input 10 ranges:
01 /003 {1/)-311]
8 /10 [ 30 | 100 | 300V.
R MLS. 4c/s.-12Mcjs.
Decibels —40 to -+50dB.
HSupplied brand new
complete with leads and
instructions. Operation
230V a.c. £17,10,0. Cavr.d/-.

LELAND MODEL 17 BEAT
FREQU ENCY OSCILLATORS

0-20 Ke/s on 2 ranges. Output

8.0,/12V d.c. neg.
control. Size 15in
EXCEPTIONAL

earth operation ® RF gain
% 9]in ¢ 8lin. - Weight 181b.
VALUE. £45. Carr, 10/-, S.A.E.

TRIO COMMUNICATION
RECEIVER MODEL 9R-589DE

4 band receiver covering 550Kc/s to 30Mc/s.
continuous and electrical bandspread on 10, 15, 20,
40 and 80 metres. 8 valve plus 7 diode circuit.
4/8 ohm output and phone jack. S8B-CW @ ANL
@ Varinble BFO @ 8 meter @ Sep. bandspread
dial @ IF 445Ke/s @ Audio output 1-5W. @
Variable RF and AF gain controls. 115/250V
A.C.Mains, Beautifully designed. Bize: 7 2 15
10in, With instruction manual and service data, £42 Carriage paid.

TRIO COMM A’ TYPE HEADPHONES Normally £5.10.6.

OUR PRICE £8,15.0 it purchased with above receiver.

TRIO JR-5008E 10-80 Meire TRIO TS 510 AMATEUR TRANSCEIVER
AMATEUR RECEIVER 285 with speaker and mains P.8.U. £180

RCA COMMUNICATION
RECEIVER AR88D

Latest release by ministry BRAND Nl:“; in
ol Fre-

5000 or SkQ. Operation 200/250V. A.C.
Supplied in perfeet order. £12.10.0. Carr.
10/-

=

TE-65 VALVE VOLTMETER
‘High quality instrument
with 28 ranges, D.c. volis
1-6-1,500V. A, volls
5-1,500V. Resistance
to 1,000 megohms,
0/240V a.c. operation.
umplete with probe and
instructions.  £17.10.0.
P. & P, 6/-. Additional
Probes available: R.F.
42/6. H.V. 50/=.

COSSOR 1049 DOUBLE BEAM

OSCILLOSCOPES
D.c. conpled, Band width 1kefs.
order. £85, Carr.30/-.

%EH ERATORS

Perfect

AM/FM S_IGNAL
~sesh.

age 20-80Me/s. AM
C.W./FM. Incor-
porates precision dial, level meter, precision
attenuator 1uV-100mV. ration from
12V d.e. or 0/110/200/250V a.c. Bize
12:<81:20in, Hupplied in brand new
condition complete with all connectors
fully tested. £46. Carr, 20/-.

original eases. 110-230V a.c,
quency in 6 Bands. 535Ke/s-32Me/s continuous.
Output impedance 2:5-600 ohms. Incorporating
erystal filter, noise limiter, variable BFO, variable
selectivity, ete. Price 885, Carr, £2.

i

»
o

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER

A completely new transistorised receiver covering v =
152-174 Mc/s. Fully tuneable or crystal controlled
(not supplied) for fixed frequency operation. In-
corporates 4 INTEGRATED CIRCUITS. Built
in speaker and Muminated dial. Bquelch and vol-
ume controls. Tape recorder output. 750 aeriak
input. Headphone juck. Operation 230V, AL
19V, D.C. Neg. earth. £37.10.0. Carr. 10/-.

STEREO TUNER AMPLIFIER
31 solid state
Inputs for

A mew model from Teleton.
devices. 4-- 4 watt output.
eceramicferystal cartridge. Frequency range
AM 540-1600 KHz FM 88-108 MHz. _ Auto-
matic FM stereo reception. Stereo indicator,
Controls: Tuning, function selector, Tone
und B & L volume controls. AFC switch.
Stereo headphone socket, Size: 183" x31°
% 83" approx. Price £20,19.8. Carr. 7/6.

TELETON MODEL CR 10T AM/FM

=

CLEAR PLASTIC PANEL METERS
First grade quality Moving Coil panel meters.
Type MR 38P, 1%1/,.in square fronta,
500-0-500: A 27/6 * 50mA .2%/8
1ImA.. 27/6 1 7/8

500V. A, - 27/6
8 meter lnA.38/-
VU meter. ...48/~
Send s.a.e. for leaflet.

POWER RHEOSTATS

High quality ceramie construction. Windings embedded in vitreous

enamel. Heavy duty brush wiper. Continuous rating. Wide range

ex-stoek Single hole fixing, 1in. dia. shafts, Bulk quantities available. 4

25 WATT. 10/25/60/100/250/500/1,000/1,600/2,500 or 5,000 ohms, 14/6. P. & P. 1/0.
50 WATT. 10/25/50/100, 250]50061,000[‘2.500 or 5,000 ohms, 81/=. P. & P. 1/6.

100 WATT. 1/5/10/25/50/100/250/500/1,000 or 2,500 ohms, 27/6. P & P.1/6.

Full range of other sizes in stock.

Practical Electronics

RUSSIAN C1-16 DOUBLE

BEAM OSCILLOSCOPES
GMHz Pass Band. Separate Y1, ¥2 ampli-
fiers.  Calibrated triggered sweep from
0-2usec to 100msec/em.

Supplied complete with all accessoriea and
instructions, £87, Carr. paid.

EDDYSTONE VHF RECEIVERS MODEL
T70R. 19-165 Mc/s. Excellent condition. 1560

TE-16A  Transistorised
2 Signal Generator, i ranges
400 kHz-30 mHz. An
inexpensive instrument
for the handyman. Oper-
ates on 9v battery. Wide,
casy to read scale

Hz modulation.
63 %51x31}. Complete
with instructions and
leads, £7.19.8. P.&P. 4/-.

TE-1035 STEREO HEADPHONES
Low cost high
performance sterco
headphones, Foam
rubber ear cups.
Adjustable
headband. 8 ochm
impedance.
25-18,000Hz. With
lead and stereo
jack plug.

ONLY 39/8, I.&P, 2/0.

AUTO TRANSFORMERS

0/115/230v. Etep up or step down. Fully
shrouded.
150 W. #2.2.8, P. & P. 3/6
300 W. 23,50, P. & P. 4/6
500 W. £4 P. & P. 6/6
1,000 W. £6.10.0, P. & P. 7/8
1,500 W. £8.19.8, P. & P. 8/6
7,500 W, £15. P. & P. 20/-

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

Also see oppos. page
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VARIABLE TRANSFORMERS

Input 236V a.c. 50/60Hz.
0-280V.

Qutput variable

BENCH MOUNTING
I amp, £5.10,0; 2! amp, £6.15.0: 5 awmp
£0.15.0; 8 Bmp, £14,10.0; 10 amp, £18.10.0;
20 amp, £37.0.|

PANEL MOUNTIRG
aep, £5,10,0; 2} amp, £4.12.6,

TE-20D0 RF SIGNAL GENERATOR
Accurate wide range
signal generator cover-
ing 120ke/s to 500Mc/s
on 6 bands. Directly
calibrated. Variable
RF attenuator, audio
output. Xtal socket
for calibration. 220/
240V a,c, " Size 140 X
215 3 170mm, Braml
new with instructions.
£16. Carr.7/6.

TY75 AUDIO SIGNAL
GENERATOR
20e/s  to
/ Square Wuve
20efs to 30kefs. High
A amd low impedance
output. Quiput Vﬁrl.ﬂ:h
up to 6 volts. =
volts a.c. Size 210
150 120mm. Braml
with instructions.
Carr. 7/6.

Hine Wave
200ke/s.

new
£18.

MARCONI TF142E DISTORTION FACTOR
METERS. Excellent condition. Fully tested,
£20. Carr,15/-,

LAFAYETTE TE46 RESISTANCE
BAPAGI?’]Y ANALYSER
mld
2 ohms-200
megohms. Also
checks impe-
dance, turns
ratio, insula-
tlon,  200/250V

8.0
Brand New £17.10.0,
Carr. 7/6.

ADVANCE TEST EQUIPMENT
Brand newand boxed in original sealed cartons,
J1B.AUDIOBIGNAL GENERATOR.
15 c/s to 50 Kefs. Sine wave. Qutput 600
ohms or 5 ohms. £30,0.0.
VM79, UHF MILLIVOLT METER.
100 Kefs to 1,000. Mc/s. a.c. 10 mV Lo 3V,
D.c. 10 mV to 3V. Current 0-01 uA to 0+ 4
mA. Resistance 1 ohm to 10 megohm,
£125.0.0.

TT18. TRANSISTOR TESTER, Full range of
facilities for testing PNP or NPN transistors
in or out of circuit. £37.10.0

Carriage 10/- per item.

TO- 3 PORTABLE OSCILLOSCOPE

., tube, YV amp. Sensiti-
\'lty 0-1v p-p/CM. Band-
width 13 eps-1-6 MHz.
Input imp. 2 meg Q 25pF
X amp. sensitivity 0-Ov.
p-p/CM. Bandwidth 1-3 cps.
-$00 KHz. Input imp. 2
meg 0 20pF. Time base.

!llmnlml.bed

external, seale 3
mm, Weight 15§ 1b. 220[240‘/ A a E]I.li)]‘l“e(l
brand new with handbook. £87.10, T, 10/-

balanced T and Bridge 7T. Impedance
8000 range (0:1dB x 10) + (1dB x 10)
<+ 10 + 20 + 30 + 40dB. Frequency':
d.c. to 200kHz (—38dB). Accuracy:
0-05dB. <+Indication dB x 0-01. Maxi-
mum input Jess than 4W (50V). Built in
#8000 load reslstance with mfcmnl,e‘lernul
switch. Brand new £27.10.0. P. &

BELCO DA-20 SoLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able instrument.Sine 1Hz
to 100kHz. Square 20Hz
to 20kHz. Output max.
+10dB (10kQ). Opera-
tion 220/240V a.c. Size

& P. 5=,

215mm > 150mm
120mm.

P;Ice £27.10,0. Carr,
B/-,

atest
batalogue

EQUIPMENT.

bar

1025 stereo  £7.19.8 SL72B  £24.19.6
2025T/C stereo £8.17,6 AP75  £18,19.8
40 MKIT stereo £8.8.0 SL75 .18,

3000 sterco  £9.19.6  SL75B 18,8
SP25 MK11  £10.19.6 SL95B  £37.10.0
BLOG £11.12.6 A70/11 £11.19.8
SL63B £14.19.8 401 £85, 0.0

Carriage 7/6 extrn each item.
TEAK PLINTHS AND I'E.H‘\l’h\ COVE

5
8] .8
3. For SP25 ete. |u uper.xle with lid in place £5,18.6

Carriage 7/6 extra each type.

The latest edition giving: fulf
details of a comprehensive
range of HI FI EQUIPMENT,
COMPONENTS, TEST EQUIP-
MENT and COMMUNICATIONS
Over 230
pages, fully illus-
trated and detail-
ing thousands of
items —many ' at
ain prices.
FREE DISCOUNT.
COUPONS
VALUE 10/-

- SEND NOW-ONLY 76 Pari

GARRARD

FULL CURRENT RANGE OFFERED, BRAND NEW AT FANTASTIC SAVINGS

4, 1000. £4,10.0

Full range of Garrard accessories available.

LAFAYETTE LA-324 STEREO
AMPLIFIER

A fine new Hi-Fi Amplifier at low
cost -5 watts R.M.S. per channel—
20-20,000 Hz--db. Inputs for Mag or
Cer Cutrld:r. Tuner or Auxiliary.
Ouiput 4-16 Features Headphone
Socket, Tape output. Protected output
stage. Finish simulated walnut vinyl
clad metal case black and brushed
anodised aluminfum front  panel.
1037 31"« 83", £24, Carr. H6.

TE-51. KEW 20,0000
W] VOLT MULTIMETER with
1

overlond proicﬂmn

/300mA .

ohm. 82/6. P. &. !

MODEL - AS-100D.
100K /VOLT. Gin.,
mirror scale. Built-
in meter protection.
0;’34‘12]30{120
300 / 600 [ 1,200V
d.e.  0/6/30/120/300/
600V . a.c.  0/10uA/
6/60/300M A /12 Amp.
0/2K [ 200K | 2M |

—=20 "to
£12.10.0.

MODEL TE-200 20,000 O.P.V.
JMirror secale, overload prote
tion. 0/6//25/125/1,000 V.D.C.
’10,'60]"5011 000 V.A.C. 0/50
O'EDK{ﬁ meg.
4

MODEL TE-70. 30,000
0.P.V. 0/3/15/80, 4[](1
600/1,200V. d.c
JO#’TIEU!‘DGO!]
a.c, 0/30uA | 3430
300mA. 9/16}(!180!\
16M | 16megohm
£5.10.0.P. &

P. /-

i All Mail Orders to—

147, Church Street, London, W.2
Tel: 01-262 6562
| Trade supplied)
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TE-800 20,0000
VOLT GIANT
MULTIMETER

Hin. full
colour scale,
]»rntuhoﬂ

{ 5/ 12
260 | ]000

d.e. 0 / 50pA !
100 / 500mA 10A
d.e. 20K | 200K | 20

MQ.£15. P. & P. §/-.

MODEL TE300 30,000
OP.V. Mirror scale,
overload protection. 0]
06 /3 /15 60 / 300
1,200V . 0/6/30/120/
600/1,200V a.c. 0/30uA/
6mA | 60mA | 300mA

600mA. 0/ SK /80K /800K /
8meg. —20 to -!-Gﬂr”{.
£25.108. P. & T,

KDDEL TE-10A. 20kQ/
Volt, 5/25/50/250/500/2, a(}ﬂ
Y, li.c. lﬂ /60 ] 100 / 600;
V. e, 0/60uA)2-6
mA,.[/200A. d.e.
megohm. =20 to
10-0, 100 mid. to 0-100-0-1
mid. 88/8, P. & P. 2/6.

LAFAYETTE

67 Range Super
50,000 O.P.V.
Multimeter. D.c
Voits I25V-1,000V
A.c. Volts 1-5V-
1 000V D.ov Lurrrl t
2514A-10 A

Obms. 0-15 \IcLﬂ
dB.—20 to 4814B.
Overload Protection.

£12.10.0. C

sarr. 8j6.

SAVE UP TO 3319
ON HI-FI EQUIPMENT

Send for discount price list

3, LISLE STREET I.ONDON WCZ
34,LISLE STREET, LONDON, W.C.2
31, EDGWARE ROAD, LONDON, W.2

AVO CT4MA M}J"L.TiMET ER

Sennltmty “100m /. Heaa\u'ee C,IDE
Voltages 12mV to 1,200v. AC/DC Current
12uA to 1.2 Amp. Resistance 12 ohm to
120 mn HF, VHF, UHF, Voltage with
multiplier 4v to 400v up to 50 Mec’s, 40mV to
4V up to 1,000 Me/s.

Offered in perfect condition. 255 each.
Carr, 10/-,

TRANSISTORISED
TWO-WAY TELEPHONE
INTERCOM

Operative over amazingly
long distances. Separate call
and press to talk butions,
2-wire connection. 1000's of
applications, Beautifully fin-
ished in ebony. Supplied
complete with batteries and”
wall brackets.
£6.10.6. P. & P, 3/6.

SINCLAIR EQUIPMENT
Project 60. Package offers. 2 x Z30 amplifier,
stereo 60 pm—nmp. PZ5 power supply,

£19.0.0, Carr. 7/6. Or
with PZ6 power supply,
281, Carr. 7/6. 2 x Zb0
amplifier, stereo 60 pre-
:;gm. PZ8 power supply,

.0, Carr, 71‘6.
Transformer for PZ8,
59/8 extra. Add to any

of the sbove £4.17.6, for nctive filter unit
and 2186 for a pair of Q16 speakers.

All other Sinclair products in stock. 2,
amplifier, 823, Carr. 7/6. Neoteric amplifier,
£48, Carr. 7/6.

PEAK SOUND PRODUCTS
lzullkl'mlgc of Amplifiers, Kits, Speakers in
Btock.

SOLID STATE VARIABLE A.C,
VOLTAGE REGULATORS
Compact and panel mount-
ing. Ideal for control of
lamps, drille, electrical
appliances, ete. Input
230/240V a.c. Output con-
tinuoualy variable from

20V to 230V.
Model MR2305 6A 68 < 46
< 43mm, 28.7.8, Model
R2310 10A 90 < 68 =
G0mm, £11.19.8 Pnn{agc 216,

HOSIDEN DH-08S DE-LUXE
STEREO
HEADPHONES

Features unique mech-
anical 2-way units and
fitted adjustable level
controls. 8 chm im-
pedance. 20-20,000cps, |
Complete with spring
lead & stereo jack phu:

£7.198. P.&P. 2

RECORDING HEADS
COSMOCORD 4-track heads. High
imp, record/playback 85/-. Low imp.
erase 20/-. MARRIO' j-track heads.
High imp. record/playback 85/-. Low imp.
erase 80f-. Post extra.

RACAL MA.188 TRANSISTORISED DIVER-
SITY SWITCH. Brand New Condition #15.
Carr. 10/-.

AMERICAN TAPE
First grade quality American tapes, Brand
new Diseount on quantities.
3in, 225it. L.P, acetate. ..
3iin. 600ft. T.P. mylar
bin. 600ft. std. plastic .
Gin. 900ft. L.P. acetate.
Gin. 1,200it. D.P. mylar .
51in. 1,2004t. L.P. acetate .......
5iin. 1,200i. L.P, mylar ...
53in. 1,800it. D.P, mylar
53in. 2,400{t. L.P. mylar .
7in, 1,200it. std. acetate. .
7in, 1,8001t. L.P. acetate .....
7in, 1,800ft. L.P. mylar ......
7in. 2,400it. D.P. mylar .
7in. 3, GDOH T.P.'mylar ....
Pos!age 2/-. Over £3 post paid.

TAPE CASSETTES
Top quam.y :n planhc library boxes.
Omin  8/8 3 for 24/8
090 90 min 12/8 3 for 36/-
€120 120 min 15/~ 3 for 43/6
Cassetie Head Cleaner 11/3. All Post Extra.

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

OPEN 3-6 MONDAY TO SATURDAY (EDGWARE ROAD V2 DAY THURSDAY)
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HOME RADIO (Components) Ltd., Dept. PE, 234-240 London Road, Mitcham, CR4 3HD. Phone 01-548 8422

Ever had
karntafindapartia

At some time or another most constructors of radio and electronic projects get
hit by this complaint! The symptoms? Depression . . . exasperation . . .
headaches ... weariness . . . sore feet, etc. The causes? Frustrating hours
spent in thumbing through inadequate out-of-date catalogues; making
numerous fruitless phone calls, tramping or touring from shop to shop — all in
a vain attempt to locate some vital components.

Here is the answer to the problem—the Home Radio Components Catalogue,
a world renowned medicine for preventing the complaint or for quickly clearing
up the trouble if symptoms have already begun to appear! Just send the
coupon with 8/6d plus 4/- postage and packing, and your copy will be
despatched immediately. In its 350 pages over 8,000 components are clearly
listed, over 1,500 of them illustrated. A cross-reference Index and a 30-page
Price List enable you to locate your components without any trouble.

Once you have your Home Radio Catalogue you
can, if you wish, make life even easier for yourself
by joining our Credit Account Service. Then
you can order by telephone any time of day or
night, Sundays included! No need to bother with
postal orders, cheques, registering envelopes
every time you order. We send prepaid envelopes
and only one payment is required each month. So
simple! Write for details or telephone 01-648 8422.

POST THIS COUPON NOW
with your cheque or P.O. for 12/6

Please write your Name and Address in block capitals I

I Name I

l Address I

The price of 12/6 applies only to catalogues I = = I

purchased by customers residing in the U.K. I I
HOME RADIO (COMPONENTS) LTD., Dept. PE

234-240 London Road, Mitcham, Surrey, CR4 3HD
regeessgr=y"¥ ¢ ¥ N N ‘W §_ _§ &8 _N _JN_ ]
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THE G INVASION

THE BRITISH 1C industry is worried. Justly, so, for
three-quarters of the U.K. market for these devices
has been captured by American companies. The four
indigenous IC manufacturers have the remaining quarter
of this market to divide between themselves; and their
hold on even this fraction is far from secure. In fact, one
firm seems on the point of throwing in the towel. The
head of the Mullard Organisation has openly confessed
his company’s inability to produce IC devices at prices
comparable with those of U.S. competitors. The other
three home IC makers have not been so forthcoming.
But there is little doubt that despite the shot in the arm
provided by the British taxpayer, this trio on which
Mintech based its main hopes for the future of U.K.
microelectronics, is feeling the same cold blasts from across
the Atlantic,

Allegations of price cutting and dumping have been
voiced aloud. Governmental action to limit the number
of IC devices imported has been urged. But can such
extreme measures really help in the long run? Electronic
equipment manufacturers in other countries will continue
to use the more favourably priced devices. Their finished
products will thus have built-in price advantages over
similar type products produced in this country and using
mainly all-British components.

Protection of the home IC industry cannot conceivably
benefit the home -electronic equipment industry. The
big question surely is, which branch of the electronics
idustry is the more valuable national asset and has the
best chance in the future against increasing world-wide
competition,

If the hard economic realities are indeed against the
home IC maker, it might be just as well to bow to the
inevitable and, instead, capitalise to the full on this
country’s skills iri designing and building equipment—
selecting the best available components from an open
competitive market.

This certainly is a form of exercise familiar enough to
many PRAcTICAL ELECTRONICS readers—to introduce a
more homely slant into this topic. . . . After all, the
amateur market is to a great extent a microcosm of the
professional or industrial market. The advertisements of
component retailers reflect trends in the bigger world
outside. Thus readers who have been studying the com-
ponents listed in these announcements will not have been
taken by surprise by the IC industry’s recent desperate
cries for help. Clearly, the invasion by U.S. manufac-
turers has resulted in great price reductions in a variety
of IC devices.

We all like to support home industries. But without
these “foreigners’™ the amateur’s chance to gain experience
in the vital area of microelectronics would be severely
curbed. F.E.B.

THIS MONTH

CONSTRUCTIONAL PROJECTS
TELESCOPE TRACKER 770
LIGHT OPERATED SWITCH 775
PROTON MAGNETOMETER 782
TRIAC LAMP REGULATOR 810

SPECIAL SERIES

MAKING THE MOST OF
LOGIC IC's—4 818

GENERAL FEATURES

AUDIOMETRY 804
INGENUITY UNLIMITED 825

THERMISTOR THERMOMETER 794

THIS WAY TO
ELECTRONICS—7 796

NEWS AND COMMENT

EDITORIAL 769
AUDIO TRENDS 778
ELECTRONORAMA 802
SPACEWATCH 809
NEWS BRIEFS 822, 826

Our November issue will be published on
Thursday, October 15

© IPC Magazines Limited 1970. 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 g0 to press. Subscription Rates including postage

for one year, to any part of the world, 45s.

Practical Electronics, Fleetway House, Farringdon St., London, E.C.4. Phone: Editorial 01-634 4452; Advertisements 01-634 4202
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HE Moon Probe programme and the startling
astronomical developments over the last few years
have created such interest that many people have bought
small telescopes. Though a small instrument of up to
3 inches diameter is capable of satisfying the needs of
most amateurs, half its potential is lost without adequate
means of synchronously tracking the moon, planet,
satellite or star under view.

This article describes the construction of a compact
and relatively inexpensive drive unit using a mains type
synchronous motor, driven from a constant frequency
generator designed for 12 volt operation (batteries or
mains unit), that can easily be fitted to tripod telescopes
to provide tracking facilities. The system can also be
used for larger telescopes with equatorial mountings.

TRACKING

The apparent motion of the stars about the north pole
star is 360 degrees in 24 hours, or 15 degrees per hour;
this figure is better appreciated in terms of sun or moon
widths of approximately 0-5 degrees. The ‘moon
moves by its width every 2 minutes and since the
optical gain or magnification of a telescope increases the
apparent speed, it follows that high magnifications
require constant use of slow motion controls to keep the
object in view. Most small telescopes are fitted with a
slow motion slewing control in the form of a knurled

>

=t /
{ - o
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knob, spring loaded against backlash, that has a rate of
about 0-5 degrees per revolution and a total slew of
approximately 20 degrees.

Mains type synchronous motors fitted with reduction
gearboxes are available on the surplus market, with a
final speed of 0-25 to 4 revs per minute. Such a motor
is fitted to the telescope frame and coupled to the slow
motion knob by means of accurately fitted high quality
gears to give a slew of approximately 15 degrees per
hour with the motor energised at 50Hz. Using the
circuit to be described the motor speed can be varied
accurately by changing the frequency of the supply.
Adequate torque is available from the motor to rotate
the telescope and an anti-backlash device can be used,
e.g., centre sprung double gears.

FREQUENCY GENERATOR

A hybrid unijunction bistable circuit is used for the
frequency generator because:
(1) The timing stability is excellent being dependent

upon Cy and R; according to = 2R]—|C1 (where f

represents frequency).
(2) The stability is independent of transistor parameters
_and is reasonably independent of supply voltage
changes.
(3) The timing capacitor C. may be quite small (01 to
0:221¢Fd) and the inexactitude and variations of
electrolytics are avoided.

(4) The frequency may be readily and continuously
varied over a wide range by changing only one
component— Ry, and temperature compensation (if
required) can be easily applied.

(5) An equal mark to space ratio of well shaped

rectangular wave form is obtained to feed a step up
transformer.
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The behaviour of the unijunction transistor is shown in
Fig. 1. The capacitor C; charges until the emitter
voltage is approximately 60 per cent of the voltage
across bl, b2 (peak peint) when the emitter to bl
junction becomes almost a short circuit and the
capacitor rapidly discharges.

TRACKER CIRCUIT

The unijunction transistor operating as described
above fires the bistable circuit (Fig. 2) which is fitted
with speed up capacitors C2 and C3, producing a
rectangular waveform at the collectors of TR3 and TRS.
Emitter followers TR2 and TR6 pass this waveform,
via reverse voltage protective diodes D1 and D2, to the
bases of TR1 and TR7 which perform a switching
action and can- therefore control powers of approxi-
mately 5 times that of the normal class A operation.

The emitter resistors R1 and R15 dissipate some
useful power and reduce output voltage but apply local
feedback to linearise the waveform and prevent thermal
runaway. The values of R1 and R15 may be varied to
increase efficiency or reduce current drain as desired;
changing R3 and R13 to vary the base drive,

The collectors of TR1 and TR7 are connected to the
centre tapped secondary winding of a small mains
transformer T1; in this circuit the secondary winding is
used as a primary. The primary winding forms a
tuned secondary, the output of which feeds the syn-
chronous motor to track the telescope.

0:25t00-6uF (see text)

Fig. 1. Unijunction oscillator basic circuit and curve
showing voltage variation across C,

g 0.5H0.5A

- .'I.I c}[ +Ha2v
1
{l
{
250V i i
o= 6800pF :=g52°
‘) e
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{00mA
ov
E
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Fig. 3. Mains power supply for the telescope tracker

POWER SUPPLY

The circuit needs approximately 200mA at 12V d.c.
and this can be supplied from a bank of U2 cells, an
accumulator or alternatively from a simple mains power
supply as shown in Fig. 3. In the mains supply circuit
VRI is adjusted to give 12 volts output on load and the
choke L1 and capacitor Cl are resonated at mains
frequency.

Fig. 2. Circuit diagram of
the telescope tracker

w ov ¥V
T T i iz
R3 RS R7 R R13
24 Ry f 2.4 C4
150 k0 see
(et TR4 Ly ko 100
1 l\ b1
)
04 to0.22F b R1D
2':,50 (seetext) 2M2646 ° 300
n n
TR2 TR3 RS TRS TR6
fka 4
c2
2N3702 2N3702 1 2N3702 2N3702
|
0.0fpF i’
R4 0-0lpF Ri2
560 R 560.
n n
11k ov
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COMPONENTS . . .

Resistors
RI  6Q(2 x 120 in parallel)
R2 1:2kQ
R3 2:4kQ
R4 5600
RS 50
R6 2000 o
R7 11kQ
R8 11kQ
R 1lkQ
RIO 3000

RIl 11kQ o

l RIZ 5600

RI13 2:4kQ

R14 12kQ -

RI5 6Q (2 x 12Q in parallel) % TSV TLOVet. ey

R16 approx. 20k SUPPLY

17 approx. KA -(see text) Fig. 4. Layout and wiring of the printed circuit board

R18 approx. 30kQ

All W carbon 5%,

FRONT PANEL WIRING

Potentiometers
YRI 20kQ carbon preset
VR2 10k carbon preset
VR3 20k carbon lin.

Capacitors
Cl  0-1uF-0-22uF (see text)
C2 0-0luF polyester
C3 0-0luF polyester
C4 100uF elect. 15V
C5  0-254F-0-6uF 450V (see text)  ror gotails of wiring to
this panel see hng

Semiconductors
DI OA202
D2 OA202
TRI BFY50
TR2 2N3702
. TR3 2N3702
TR4 2N2646 (unijunction)
TRS 2N3702
TR6 2N3702
TR7 BFY50

Switches
S| 3-way wafer
§2 single-pole on/off toggle
$3 single-pole on/off toggle

Printed circuit
boar

d mounted
on4 -3zlong X
¥ 6BA Spacers

2v

Miscellaneous
Tl Mains transformer 200/250V primary 9V-0-9V
secondary—used in reverse (Douglas L.T. type)
MOI1 Synchronous mains motor, 0:25-4 r.p.m.
Printed circuit board, metal case, gears

Fig. 5. Wiring diagram of the components mounted inside
the tracker case
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CONSTRUCTION

Most of the components are mounted on a printed
circuit board, shown full size in Fig. 4. The board is
fitted, together with the output transformer (T1), C5, the
controls and associated resistors, inside a metal case of
suitable size. A layout and wiring diagram of the
components inside the case is shown in Fig. 5. The
mains or battery supply is accommodated outside
the case as is the tracking motor MO,

When the telescope is tripod mounted and has a
slow motion tracking screw the motor may be geared
directly to this screw and hence revolve the telescope
through an angle of some 20 degrees. The coupling
gear ratio can be ascertained by calcuiation of the
number of revolutions of the tracking screw to swing the
telescope through 15 degrees. Assuming the speed of
the motor is known the gear ratio can be found in the
following manner

motor speed in rev, per min. X 60

revolutions of tracking screw required for
15 degree swing

Assuming the motor speed to be 0-5 r.p.m. and that
15-5 turns of the slow motion screw produce a 15 degree
swing of the telescope the gear ratio required is:

0-5.60
155 or 30/15:5

Since this is almost 2/1, gears of that ratio may be
used and the slight error will be easily compensated by
frequency adjustment in the circuit.

TESTING

The circuit should be set up with a polyester capacitor
of 0-224F as C1 and a 100 kilohm resistor as Ry; the
output waveform is examined on an oscilloscope and C5
adjusted until the waveform is as shown in Fig. 6b. If
an oscilloscope is not available then the transformer
should be resonated, with the load applied, by monitor-
ing the output voltage with a voltmeter (approximately
180V r.m.s.) and adjusting C5 in fine increments for a
maximum reading.

Use should be made of the primary tappings of the
transformer (if available) not only to achieve therequired
output but to incrementally change the effect of C5.

Gear ratio =
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Fig. 6a indicates an output waveform without C5 and
Fig. 6c shows a waveform with the transformer
resonated for 50Hz but with the generator frequency
changed.

300y

'

Fig. 6. Graphs of output voltage (a) without C5, (b) in
resonance, (c) with transformer resonated for 50Hz but
with the generator frequency changed
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Off tune waveform On tune waveform
50V per division, 50V per division,
130V Ave monitor 140V Avo monitor

Fig. 7. Control circuit used to replace R; in telescope
tracker circuit

774

The output frequency should be accurately deter-
mined by connecting the generator to a household
electric clock and noting the timing error over a period
of hours. If this frequency is not close to 50Hz R
should be changed and C5 readjusted. Finally, with
Cl and C5 set for 50Hz replace R; with a variable
resistor to slow the frequency until the drive motor to be
used will no longer start up on load: this value of Ry
should be measured as Ry siow; similarly determine the
upper limit Riast. The output voltage should be at
least 150 volts r.m.s. in the slow and fast condition
dependent upon R1 and R15.

f

CONTROL CIRCUIT

The timing resistor Ry is replaced by the circuit of
Fig. 7. Switch S3 (slow) is normally closed, and when
S2 (fast) is closed resistor combination Ry, has the value
of Rieas:. The variable resistors VR1, VR2 and VR3
are chosen and adjusted for star, moon and auxiliary
rates and switch S3 is used to introduce Ry, such that
Rt.‘ > Rt.g + VRI (ctC.) = R! slows The thermistor in-
dicated may be used to shunt part of Ri, to give tem-
perature compensation (if required) for the temperature
coefficient of C1 (of the order of +300 parts per million
per degree centigrade).

FINAL SETTING UP

Direct the telescope to a bright star group and use the
fast and slow switches to centralise the group such that
stars can be observed on the edges of the field of view.
Preset VR2 is adjusted until the group is synchronously
tracked. Repeat the above procedure using the moon,
which moves relative to the stars, and adjust VR1 using
a prominent crater as a marker. The remaining
variable resistor VR3 is fitted with a suitable knob and
used to track satellites, etc.

If the drive is fitted to a telescope, with an equatorial
mount, as a 360 degree drive, the adjustment of VR2
can be accurately set by leaving the unit powered and
performing a 24 hour check, preferably with the
generator kept indoors at a reasonably constant
temperature. The degree of temperature compensation
can then be determined by noting the angular error over
24 hours for a given temperature change and deter-
mining the necessary change in the value of R: to
correct this, It will be found that a thermistor that
changes from, say 10 kilohms to 3 kilohms (0 degrees C
—30 degrees C) can be used as indicated in Fig. 7 to
compensate for the change in value of C1. >
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HE circuit to be described was designed to operate a
bench light when the daylight fell below a certain
level. The unit was to switch sharply and accurately
at the same light level each time, to avoid repeated

setting and interactions between the light sensor and °

the switched light when switching begins.

CIRCUIT DESCRIPTION

To ensure accurate switching an amplifier with high
impedance must be used to amplify current taken from
the voltage developed across the light dependent
resistor (Fig. 1). A common collector amplifier is
used, the first transistor (TR1) is a silicon device to
prevent leakage current affecting the voltage across the
Ld.r. (X1); all leakage current passes through RI.
Transistor TR2 need not be silicon, an OC71 would do,
but an OC200 is used to prevent variations in switching
due to temperature variations. Theoretically the
input impedance of the stage is Arr*Ri1 so that for
circuit used the input impedance should be of the order
the of 160 megohms for an Arg of only 40,

Transistor TR3 is the power switch and is an npn
device, in order to improve the switching time positive
feedback is applied by R4. The feedback resistor
couples the collector of TR3 to the base of TRI.

I =RV
R RS
gmom 2200
SCR1
R6 12k0L CRS1/40
R3
\\S\ Act27 ©
4] | TR A
= 0€200 o
X113 RB
ORP12 5600
0C200 Ry
ov

AAA
R4 100kQ

Fig. I. Circuit diagram of the light operated switch for
use with a 12V supply and 12V load
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When light is falling on the 1.d.r. TR3 is off and the
only effect of R4 is to shunt the l.d.r.; once the voltage
at the l.d.r. rises to a sufficient level, due to failing light
causing its resistance to rise, TR1 starts to conduct and
the collector voltage of TR3 begins to rise. This
voltage rise at TR3 collector is fed back via R4 and
since the impedances around the base of TR1 are large
in value then the voltage drop across R4 is small and
the base voltage of TR1 rises causing TR1 to switch
fully - on. The regenerative effect ensures rapid
switching.

Zener diode D6 is used to supply a constant voltage
to the emitter of TR2; this stabilises the switching
voltage required at the base of TR1. If a Zener diode
is considered an expensive luxury, then it is possible to
change VR1 to 100Q and omit D6. This will reduce
the accuracy of the switching and the level at which the
device switches will be more dependent on variations of
supply voltage.

POWER SWITCHING

The switching operation is performed by a thyristor
with a voltage rating of 350 volts or more at 0-5A.
Resistor R7 may need to be changed if the specified
thyristor is not used.

+v
il A s e el 2 o L — 3\
(@ o N 7
\ /
\ /
= \-._. 4

HOLDING CURRENT

+V /\
SR SR AY

(6) o s

.
Fig. 2(a). Current supplied to load when a.c. is applied
directly across the thyristor. (b) Current supplied to load
when full wave rectified
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To switch on the thyristor it is necessary to supply a
pulse of current to the gate of the device, this is done by
switching TR3. To switch off the thyristor the load
current must be reduced to a low level, typically 10mA.
If the thyristor is fed from an a.c. source the load current
is reduced to zero every half cycle. Unfortunately
such a system would supply half wave rectified power
(see Fig. 2a) to the light and this causes a flickering effect
which can be disconcerting. This may be avoided by
full wave rectifying the mains before feeding it to the
thyristor (Fig. 2b). A full wave rectified mains supply
circuit is shown in Fig. 3.

If the unit is required to switch off when the light
level increases, Cl should be omitted from the supply
circuit (Fig. 3). For most uses it is better that the
light should remain on, independent of changes in light
level, this allows the l.d.r. to be placed on the workspace
to be illuminated. Also if the lLd.r. is placed in a
window headlamps from, cars passing may cause the
unit to switch unless it locks on.

Capacitor C1 will maintain the current to the load
above the thyristor holding current (see Fig. 2), the

SCRi 1
CRSi/40 |BpF

= | 250V

o, ” 1 T
LOAD 250V,
+ .. BN 250V
BY100

Fig. 3. Circuit of a mains supply using two transformers

and full wave rectification of the 250V load supply

EARTH

78 91041 1

" value given is sufficient for use with a load of up to

200 watts, for greater loads a value must be determined
by trial and error. The current rating of Cl is
important, this can be calculated by:

load power

supply voltage

RELAY OPERATION

A relay may be used in preference to a thyristor for
switching the load as shown in Fig. 4. If a relay is used
its coil resistance must be greater than 150 to, prevent
the current through TR3 becoming excessive. If the
coil resistance is less than this, but the relay only
requires 100mA or less to operate, then R6 may be
replaced by a resistor of sufficient value to limit the
current through TR3 to 100mA or less. The relay
should be wired to latch on (see Fig. 4).

When a relay is used it is not necessary to rectify the
mains before supplying the load as the contacts will pass
the full waveform to the load; this represents a con-
siderable saving in cost of diodes. Diode D7 protects
TR3 from the back e.m.f. generated when the relay is

max. surge current =

=12y

> RLA1
Y
AC127
07
BLA o— 0A200
F
1500 e
AT SIE0MD
RLA2
Al = 0

Fig. 4. Modifled circuit using
a relay to switch the load

SCRi

LOAD
CATHODE GATE ANODE ——

14 15 |16 47 1319TZ1R

o & O
3

%: TR2 4 Rb?
c'IiB

o

i

f!

)
=4
a?é
o
"——_'*
o
o
[ Jewm ]
o+
= o
- —Cuh-e
o+
p ™ L 4

o

s

o

o
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o

— O+
111

”H] +

T
——=L 3. SECONDARY
250Vac. -

i
X1

£ .1
T2SECONDARY
(12Vac.)

® @ 0O 0 0O C 0O O C @ @& @
B B N =

9 = . 7 1%3%&“5»“@&“

A 0bMm,
eflof

Fig. 5. Veroboard layout and wiring of the mains supply and mains load switching light operated switch (see text)

776

Practical Electronics = October 1970



de-energised. Contacts RLAI latch the relay on and the
circuit must then be disconnected from the supply to
turn the load off. For non-latching operation RLAI
contacts can be omitted.

CONSTRUCTION

The circuit is assembled on a single piece of Vero-
board as shown in Fig. 5., Transformer T1, VR1, XI
and the thyristor can be mounted around the Vero-
board in a small metal case. When a mains supply is
used an adequate earth must be provided to the Vero-
board and the metal case,

COMPONENTS . . .

I Resistors

Rl 100kQ
R2 12kQ
R3 47kQ
R4 100kQ
R5 2200
Ré6 12kQ
:; gggg not required for relay version

All 109, W carbon

Capacitors
Cl 8uF elect. 250V for mains supply version
C2 200uF elect. 15V [only

Semiconductors
1 TRI OC200
TR2 OC200
TR3 ACI27
D6 15202 (4-7V Zener diode)
SCRI CRSI1/40 not required for relay version
DI-4 BYI100)
D5 DDO000 » or mains supply version only
or DD003
Miscellaneous
X1 ORPI2 photocell
VRI 5000 carbon potentiometer
RLA 12V 1500 relay with two pairs of normally
open contacts, one pair rated at 250V | A (see text
—for relay version only)
Tl Mains isolation transformer
—loow for mains supply
T2 Mainstransformer: secondary ( version only
12V 0:5A
Veroboard, case
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If a battery is used to supply the circuit, components
D1-5, C1 and C2 can be omitted from the Veroboard
and the connections to T1 secondary (12V a.c.) con-
nected to the supply—make sure that the negative line is
applied to the strip 4 on the board. The breaks at 14F
and 17-184 should not be made when a battery supply is
used. All wires carrying mains voltage should be
insulated and of sufficient size to carry the load current.

Once complete the unit can be tested by connecting
a load and varying the light falling on X1; VRI1 is
used to set the switching level. '

LOAD POWER

Load power is limited by T1 rating, D1-4 rating and
the thyristor rating. Using the components specified
the load power is limited to 100 watts by TI. When a
battery supply is used the load power is limited only by
the thyristor and for a 12V supply would be 12 watts,
this power could be increased by using a thyristor with a
higher current rating.

When switching inductive lamps the thyristor should
be able to pass the cold resistance current—normally
about twice the normal current.

If the relay circuit in Fig. 4 is used, T1 can be omitted
and the supply fed from T2 and D2 or a battery. The
relay contacts RLA2 should be rated at 250V a.c. 1 amp
for a 100W load or at higher current ratings for
increased loads.

APPLICATIONS

The switch unit is very versatile and may be used for a
number of jobs; the switch will operate mains lamps or
car parking lights. When used for the second of these a
non-latching relay should be employed and the lLd.r.
sited away from the switched lights and from any other
source of artificial light. If protection against shadows
falling across the l.d.r. or momentary illumination is
required a capacitor can be placed across the Ld.r.
the value of which is best found by trial and error—too
large a value should be avoided as this would slow down
the switching speed—I10xF is a good value to use as a
starting point.

The switch may also be used as a burglar alarm; if
the unit is arranged so that a thief interrupts a beam of
light falling on the Ld.r., the switch will power an
alarm that can be locked on to indicate an intruder.
The light beam may be made invisible by the use of an
OCP71, in place of the ORP12, and an infra red light
source. Any bulb with an infra red filter may be used
and the beam focused on the sensitive section of the
OCP71. >
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ONCE again an audio products exhibition is with us
and what was formerly the International Audio
and Photocine Fair is now the International Audio and
Music Fair to be held at Olympia from October
19 to 24, with trade only day on the October 19.

Why has ‘“music” come into the name of the
exhibition? Many may be wondering for example if
the exhibition has been extended to cover electronic and
other musical instruments. In fact it has not and
*music” denotes general interest in music reproduction
which is to be promoted by approximately 20 special
presentations during the course of the exhibition in the
form of music recitals and lectures.

The organisers also hope to present the Moog
Electronic Music Synthesiser with demonstrations of its
capabilities. The fact remains however, that a com-
bined audio and musical instrument fair might prove as
successful in this country as the annual *“Firato™
exhibition in Holland.

SONEX 71

Following the successful Sonex 70 exhibition at the
Skyway Hotel (Nr. London Airport) last April, the
organisers, British Audio Promotions Limited, have
now decided to run “Sonex '71” at the same venue.

The Daystrom (Heathkit) Audio Signal Generator
(sine or square wave) type AO-IU
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The dates have been announced as Wednesday, March
31 to Sunday, April 4, 1971 with the first rwo days for the
trade only.

Two whole days for trade visitors only, was
apparently supported by a large majority of exhibitors.
The number of exhibitors at “‘Sonex 71" is expected to
be not less than 60.

AUDIO TEST EQUIPMENT

No new audio products with any significant develop-
ments have been announced $ince Sonex ’70 and the
time of writing is too early for notice from manu-
facturers of anything outstanding they are likely to be
showing at Olympia. For this reason most of this
month’s Audio Trends is devoted to a few items of
currently available audio test equipment which may
well be of interest to those who construct a good deal of
audio equipment and have little time to build their own
test gear.

Accurate test equipment is, of course, invaluable in
all applications of electronics and particularly in the

Since this article was prepared
the name Daystrom has been
sugerseded by Heath-Gloucester
Ltd.

The Daystrom Model AV-3U
audio millivolt meter

The Daystrom
Model OS2
general purpose
oscilloscope

design and development of circuitry. In audio work
the two main essential instruments are perhaps the
audio signal generator and the oscilloscope. An
oscilloscope with reasonably accurate calibration can
be used to measure audio signal amplitudes as well as
show defects and distortion.

The ideal combination is a signal generator, oscillo-
scope and audio millivolt meter. A distortion meter
might be considered a luxury as far as the amateur
equipment constructor is concerned but is an essential
piece of equipment in a design laboratory.

TEST GEAR IN KIT FORM
The greatest problem in building one’s own test gear
is that of reasonably accurate calibration, for unless
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miniature
-
CN 15 Watts. Ideal for miniature and micro  from SO|derl ng
n'!inia!ulre soldering. 18 jptefchangeahle sparf ' L e
ot e = 34~ 4 jron.

Ak

PRECISION MINIATURE SOLDERING IRONS

Antex, Mayflower House, Plymouth, Devon,
Telephone: Plymouth 67377/8. l

| Complete precision This kit—in a rigid plastic
i soldering kit “tool-box™ — contains
f Model CN 16 watts

@
G 18 watts, Fitted 3/32" bit for miniature
work on production lines, Interchangeable
spare bits, 1/8",3/16" and 1/4" available.
For 240, 220 or 110 volts. 36/-

miniature “iron, fitted
¥4 " bit. Interchangeable
spare bits " &~

W Reel of resin-cored
solder

W Feht cleaning pad

® Stand for soldering iran

Telex: 45296. Giro No. 2581000.

E 20 watts. Fitted with 1/4" bit. PLUS 3B-page booklet on From Electrical and Radio
Intarchangeable spars bits 3/32°, 1/8*, "How-to-Solder”"—a mine Shops or
_3/98” available. ?: 240,220, 110 i3 of infermation for amateur send cash L pli:fe send me the Antex colour
voits. 36/- * | and professional to Antex. catalogue
Please send me the following irons l

ES25 watts. Fitted with 1/8” bit.
‘nterchanigeable bits 3/32", 3/16" and 1/4”
* evailable, Ideal for high speed production
gnu. For 240, 220, 110, 24 or 12 volts.

- e —— N

F 40 watts. Fitted 5/16” bit. i Model CN 240/2

Quantity Model Bit Size Volts Price .

| enclose cheque/P.0./cash value

Intarchangesble bits 1/4*, 3/16”, 1/8", 373z | 15 watts - 240 volts NARE - ol Db T i
available. Very high temperature iron. For Fitted with nickel plated bit (3/32") and in
240, 220, 110, 24 or 20 voits, 47/0. handy transparent pack. From Efectrical34’ ADDRESS oo
Spara bits and slements for all models - | and Radio Shops or send cash to Antex

and voltages immedistely available from stock.
----------.----------- -.-----I-
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LIGHT SENSITIVE SWITCH | SUTrus VARIABLE 0260w,

Kitof parts, including ORPI2 Cad-

mium Sulphide Photocell, Relay” I ieR:n':l? NnE:‘:; tn tha caunte
Transistor and Clwcu:: eu:..é 12 All T P d Spa: It Y. |
volt D.C. op. price 25/- pllis 2/6 L0 BF s o okl
P. & P. ORP 12 including circuit, 1 et 5

12/6 each, Post Paid. | s|-|no UDED TYPE

A.C. MAINS MODEL. Incorporates 5 | amp, £5. 10. 0, 2.5 amps,
Muins Transformer, Rectifier and special I £6. 15. 0. 5 amps, £9. 15, 0
relay with 25 amp mains cfo contacts, § 8 amps, £14. 10

Price inc. circuit 47/6 plus2/6 P. & P. £18. 10. 0.
— s T o " ~—

LIGHT SOURCE AND PHOTO
CELL MOUNTING g 50 amps, £92. 0.
= I OFEN£TYPE (Panei Mounting)

Precision engineered
light source v‘vlith adjustable E 3.18.6. | amp, £5.10.0. 2} amps, £6.12.6.
lens assembly and ventilated

lamp housing, to take MBC bulb. Separate
photo cell mounting assembly for ORP. 12
or similar cell. Both units are single hole
fixing. Price per pair £2.15.0. P. & P. 3/6.

UNISELECTOR SWITCHES
NEW B

4 Bank 25 Way 24V d.c.

operation £5.17.6, P. & P. 2/6.
‘BlnleWay‘HV d.c. £6.10. 0. p p- 2/6
8 Bank 25 Way 24V d.c. operation.
£7.12.6 plus 4/6 P. & P,

RELAYS N-w SIEMENS,

ESSEY, etc, miniature
relays at COMPET!TIVE PRICES

o,
®

o3
H

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and trigger-
ing circuit, 230/250v. A.C, operation,

EXPERIMENTERS' ECONOMY KIT

Speed adjustable | to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Unijunction
Xenon Tube and instructions £5.5.0 plus 5/- P. & P,

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc. Roller tin
printed circuit. New ctrigger coil, plasuc thyristor, 4
Speed adjustable 1-80 f.p.s. Price 9 gns. 7/6 P, & P.

HY-LYGHT STROBE

This strobe has been designed and produced in response
to wide public demand, for use in large rooms, halls and
the photographic field, and utilizes a silica plug-in tube
for longer life expectancy, printed circuit for easy

5800 80-85 4c/o 12/6

40-70 2cjo I.B.
H.D. Heavy Duty. POST PAID
I.B. =Including Base

T.M.C ILLUMINATED LOCKING
PUSH BUTTON KEY SWITCH
No. §.525594 Lock 4 c/o

Complete with mounting
bracket, push knob and
lenses (green, amber, red
or clear —state colour

preference). WATT. 10,’25!50]'0ﬂ,’250,’500f|j| 5/2:5 Kohm. All
Price 14/6 each excluding atl4;‘6 each. P.&P.
B et il e —

bulb, ——
bulb, pose paid. Discount for quantities of & G PR S TS i6y o St oTe, Svf‘gure
counter (non-resettable). 18/6, P. & P.

NICKEL CAD. BATTERY FIT (Ex. W.b.)

Two metal carrying cases each containing 10 x ! 2V 7AH (2v)

Batteries, alse 10 x 1-2V H (12V)

Batteries (40 batteries in all).

One dual voltage, dual mecer thyristor

controlled charging_unit. Designed
Solld Srace, Two full octaves Earttecr':::?nlul:‘a':\:a\?s?rhln:td: vc::zlcaAgH !

(less sharps and flats). Fitted hardwood can be adjusted between 100 and 250V a.c. Built to Ministry
case. Powered by two penlite |lv | cpecification. Ideal power supp[y for field werk, Offered at
batteries. Complete set of parts including | fraction of makers' price. Two sets of batteries, I charging
speaker, etc. together wich full instructions urut The set £45 £45. .& P. 30[—
and 10 tunes. Have all the pleasure of build- | SB1TD STATE INTERVAL TIMER
ing l_:hns mstrgment _and ﬁmsh with a 24-30V D.C. operation. Stabilised unijunction
[un:ponal and instructive gift for any boy Timer and §. . I'amp.), encapsulated
or girl. Price £3.0.0. P. & P. 4/6. in metal core. Timing interval adjustable
— o —— — from a fraction of a second to several minutes =
‘AVO' MODEL 48A by means of external resistor or pot. By adding a 24V

X 2 L1 . Relay many other complex timing Functions are possible.
Ex-Admiralty in good condition with instruc- Price: 16/6 incl. circuit: P.& P.2/6. Suitablerela /= post paid,
tions, leads, plus D.C, Shunts for 120 Amp.
and 480 Amp. A.C. Transformer for 60 Amp.

r MOTOROLA MAC I1/6 PLASTIC
ol i Sl i 1 o TRIAC 400 PIV. 8 AMP

e i — i — — Tt Now available EX STOCK. Supplied with full data

LT TRANSFORMERS and applications sheet. Price 21/- plus 1/6 P. &
All pr|mar|es 220-240V RE.CHARGEABLE

J WATT POWER RHEOSTATS (NEW)
AVAILABLE IN THE FOLLOWING VALUES -

| ohm, 102.; 5 ohm, 4. ; 10 ohm, 3 a.;
25 ohm, 2 a.; 500hm.|4a 100 ochm, | a.;
250 ohm, .7 2.; 500 ohm, .45 a.; | Kohm,
280 mA; I'5 Kohm, 230 mA; 25Kohm. 228 Kchm.HO
mA. DIAI;:E!EI' 3%in. Shaft length in., dia. Hln All at 27/6
each

50 WATT. I,’51‘IO;‘ZS}SO,’IOD}‘ISOJSUOII[I ‘5/2:5/5 Kohm
AII at 21/- ea P. & P. 1/6.

Coil Working Contacts Price assembly, also a special trigger coil and output capacitor.
c. Volts Speed adjustable 0-301.p.s. Lightoutput approx, 4 joules.
52 6-9 &M 12/6 Price £10.17.6. P. & P. 7/6,

230 6-12 2clo 12/6 7-inch POLISHED REFLECTOR

280 6-12 2¢clo 6. 14e] ]

700 16-24 4M 2B B 12/6 Ideally suited for above Strobe kits. Price 10/6, P, & P. 2/6
1250 3645 &M = 12/ | || or Post Paid with kits.
2500 36-45 6M 12/6 l

ELECTRONIC ORGAN KIT
Ideal present

for Electronically
minded boy.
Easy to build,

Type No. Sec. T P Carr.
I 12V at 5A . a‘.as £r||.‘|e7.$ us,‘s BUTTON CELLS 2% 1-2V, 250 MAJHR
2 30, 32, 34, 36V ac SA .. £4.13.6 8/ Mickel Cad, Cells, connected to give 2'4V @ 25
3 30, 40,50V atS5A ...... £6.17.6 6/6 iamp/10 hour rate, complete with 200/250V
4 m. |7. 18V at 10A .... £4.19.0 4/6 I :lc charglnr Fully;.‘espted and unusfd £Il’rlce
2 ?‘7 nl.;. ’2"0\1,0‘“ dox & 2:f,g ' JQd?a:h plus 1/6 P, or 2 units for £1 post

s 18, at SR 0 S e RO e T T e e 2 e
7 6, 12,20V at 20A 6 7/6 | INSULATED TERMINALS
8 24V atl0A ,......01.... 4.6 5/6 i Available in red, white, yeHow, black, blue
9 4, 6,24, 32Vat 12A .... £1.3.0 §/6 and green. New Price 2/- each.

[ ——————— e e e e e e e e e e B

Personal callers only
9 LITTLE NEWPORT ST.
LONDON, W.C.2. Tel. GER 0576

All Mail Orders—Also Callers—Ample Parking Space
Dept. P.E. 57 BRIDGMAN ROAD, LONDON, W4
Phone 995 1560 SHOWROOM NOW OPEN CLOSED SATURDAY
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AUDIO GIRGUIT DESIGN

SILIGON COMPLENENTARY PAIRS

Motorola Publication
12/6 Postage | /-

HOW TO USE INTEGRATED
CIRCUIT LOGIC ELEMENTS by Jack
W. Sl:reate‘r. 28/-. Postage I/-.

THE HI-FI AND TAPE RECORDER
HANDBOOK by Gordon J. King. 40/-.
Postage 2/6.

INTRODUCTION TO LOGIC
CIRCUIT THEORY by |. Aleksander.
32/-. Postage I/-.

TRANSISTOR IGNITION SYSTEMS
HANDBOOK by Brice Ward. 22/6.
Postage |/-.

TRANSISTOR MANUAL by General
Electric Company. 21/-. Postage 1/6.

BASIC THEORY AND APPLICA-
TION OF TRANSISTORS, Dept. of the
Army Manual. 17/-. Postage 1/6.

SERVICING WITH THE OSCILLO-
S’FOPE by Gotdon J, King. 28/-. Postage
1/-.

TRANSISTOR POCKET BOOK by
R. G. Hibberd. 25/-. Postage |/-.

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON, W.2
Phone: PADdington 4185
Closed Saturday | p.m.

Solve your communica-

tion problems with this
4-8tation Transistor Intercom system (1 master and
3 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Calljtalis/listen from Master to Subs and
Subs to Master, Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. Onjoff switch. Volume control.
Complete with 3 con.nectlna' wlreu each 66ft. and
other acceesories, P, & P

MAINS INTERCOM

No batteries—no wires, Just plug in the mains for:
instant two-way, loud and clear communication.
Onjoff switch and volume control with lock system.
Price £11,19.6. P. & P. 8/6 extra.

3 Gns
Same as 4-Station Intercom for {wo-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 66it. connecting wire.
Battery 2/6. P. & P. 4/6.

Why not boost

business  effi-
clency with this mcredlble De-Luxe Telephone Ampli-
fier. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off switch, Volume control. Battery 2/6 extra. P, & P.
8J6. Full price refunded if not uatlsﬁcnl in 7 days.

WEST LONDON DIRECT SUPPLIES (PE/3)

160 EENSINGTON HIGH STREET, LOKDOK, W.
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this can be carried out the equipment would be virtually
useless. Most test equipment available in kit form is
pre-calibrated or requires only simple adjustment to
effect calibration and in any event the suppliers of kits
usually undertake to calibrate the finished instrument
for a nominal charge.

Well known for test equipment kits are Daystrom
(Heathkit) and three of their least expensive models are
shown in the photographs. Their audio signal
generator type AO-1U covers a frequency range of
20Hz to 150kHz in four ranges and provides a sine-wave
output of up to 10 volts at less than 1 per cent distortion.
The generator also provides a square-wave output over
the frequency range 20 to 25,000Hz with a rise time of
less than 3 microseconds. A fast rise time on the
squarewave output of an audio signal generator is
essential for square wave tests on amplifiers. This
Daystrom kit costs £14 16s 0d but can be purchased
assembled and tested for £19 18s 0d.

Also from the Daystrom range are the model 0S-2
general purpose oscilloscope and the AV-3U audio

The Grundig MV-20
audio millivolt meter

The Grundig TG-20 audio
signal generator with sine
or square wave output

millivolt meter both of which are suitable for a wide
range of audio equipment tests. The O-S2 'scope costs
£24 18s0d as a kit, or £32 18s0d assembled and
tested. It has a bandwidth of 2Hz to 3MHz and a
timebase range of 20Hz to 200kHz. Other features
are synchronisation, horizontal 50Hz sweep, a 1 volt
reference signal and switched internal/external Y plate
connections.

The AV-3U audio millivolt meter has a lowest range
of 0 to 10mV and a highest range of 0 to 300V. On the
lower ranges (10 millivolts to 100 volts) the input
impedance is 10 megohms. The intermediate ranges
are more than sufficient for all audio work and aside
from calibration in volts there is also a decibel scale
directly related to the voltage readings.
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READY-TO-USE EQUIPMENT

Many of the larger radio component stockists carry a
wide variety of test equipment suitable for the amateur
and at reasonably low prices. In the Nombrex range
for instance, stocked by many dealers, there is a transis-
torised audio generator with sine or square-wave
output at £19 19s 0d.

There are also various Japanese made instruments of
reasonable accuracy on the market and among these is
an audio millivolt meter at £17 10s 0d, a sine/square
wave audio generator at £17 and a fairly versatile
oscilloscope with a 3 inch diameter screen at £37 10s 0d.
These are stocked by Henry’s Radio Limited, 303
Edgware Road, London, W.2., whose special test
equipment catalogue is available free on request.

The items mentioned above are from this catalogue
and they have sufficient range and accurate enough
calibration for all but precise audio tests and measure-
ment. 1

HIGH GRADE EQUIPMENT ;

The greater the accuracy and versatility of test
instruments, the more costly they become. For
laboratory work where a high degree of accuracy is
required there are many makes and types of instruments
to choose from. However, the Grundig range is
perhaps not so well known in this country as their tape
recorders but does include an audio signal generator
and a millivolt meter with fairly high accuracy and
performance at a reasonably low price.

The Grundig millivolt meter type MV-20 has a
minimum range of 0-3mV and a maximum range of
0-300V with 9 ranges in between. On all ranges the
input impedance is 10 megohms and the frequency
response is flat from 10Hz to IMHz. The instrument
is also calibrated in decibels in relation to the voltage
scales and has provision for checking its own calibra-
tion. It retails at £55 5s 0d.

Also from the Grundig range comes their TG-20
audio signal generator which employs a Wien bridge
oscillator and delivers a sine or square wave output
signal. This covers a frequency range of 10 to 1MHz
and it has a calibrated output attenuator. The
distortion factor is better than 0-2 per cent at the lower
frequencies (40 to 150Hz) and better than 01 per cent
for the remainder of the ranges. It retails at £48 10s 0d.

Further details of these and all other Grundig test
instruments, most of which are high grade laboratory
type, are available from Grundig (G.B.) Limited,
Newlands Park, London, S.E.26.

TAPE RECORDERS

Grundig have just announced the release of four new
stereo tape recorders; an automatic portable cassette
recorder; a high fidelity three speed professional
portable tape recorder; a new loudspeaker system
called the “Troika™ and a new systemised hi fi outfit,
comprising a tuner amplifier, two loudspeakers and a
transcription unit.

The new TK3200 portable tape recorder is a half-
track mono machine intended for professional use and
should be up to that standard since it retails at
£178 35 0d. The new domestic recorders cover a wide
variety of facilities and are available for half or quarter-
track stereo with prices ranging from £54 15s 7d for the
TK21 model to £157 14s 0d for the TK248.

The TK248 is a de-luxe model with twin 8 watt
output stages, four built-in loudspeakers and facilities
for multi-play, signal mixing, echo and monitoring on
or off tape.
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RCHAEOLOGISTS, treasure hunters and skin divers
have a common problem, where to dig or dive to
discover the loot. A buried metal locator would come
in handy, but most are either expensive or have too
limited a range. The one described here is a proton
magnetometer utilising discoveries made in nuclear
magnetic resonance first published in 1946.

Some care is required in putting together the high
gain amplifier, but otherwise construction is straight-
forward, using standard components, and the exotic
nuclear material is distilled water.

Essentially, the magnetometer measures the intensity
of the earth’s magnetic field at two nearby points. A
difference in the intensities produces an output from
the device, which can be either an audio signal or a
meter reading.

The earth’s field is normally uniform, but will be
disturbed by local concentrations of magnetic materials,
such as iron ore or just iron junk. Hence the magneto-
meter can only be used to search for ferrous materials or
compounds. For this purpose it is extremely sensitive
with considerable range.

It will, under ideal conditions, detect a one pound
mass of iron at about four or five feet below one of the
bottles, and larger masses at much greater distances.
Typical of the latter is a twelve foot length of three inch
diameter iron water pipe at twelve feet. It is difficult
to give performance figures, since much depends upon
the size, density and attitude of the object disturbing the
field, and experiment provides the best answers.

This high sensitivity to field variations means that the
magnetometer may only be used remote from known
f_arth field disturbers, such as buildings and power
ines.

ATOMIC PRINCIPLES

To understand the principles involved is easy, if the
cobwebs and dust are shaken off the school books and
memories of atomic particles. Remember that old
friend, the hydrogen atom, first in the atomic table,
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with just one proton and one orbiting electron, as
simple a thing as any alchemist could wish.

The orbiting electron acts just like electric current in
a coil of wire and sets up a magnetic field about the

atom as seen in Fig. 1. The proton, the main mass of
the atom, is also in motion, spinning about its centre, so
that the whole atom looks like a magnetic gyroscope,
whose magnetic poles are on its spin axis.

Gyroscopes have idiosyncracies revealed to
mechanical engineers, one of them being that they will
precess if acted upon by an external field. In the
hydrogen proton’s case, its spin axis will wobble or
precess about the direction of the earth’s magnetic field,
if that is the only magnetic field acting on it.  This is
shown in Fig. 2. The frequency of precession will be
proportional to the strength of the field and is given by

v = kB where v = frequency of precession

k = 426 x 10°Hz/weber for
hydrogen

B = intensity of magnetic field.

USE OF DISTILLED WATER

If a coil of wire is wound round a small plastic bottle
containing distilled water, sufficient current can be
passed through the coil to set up a local field in the
bottle very much greater than any external field, in this
case the earth’s.

A number of the spinning protons of the hydrogen
atoms, remember H,O, happily line themselves up with
their spin axes along the direction of the induced field.
If the current is suddenly cut off, the induced field
collapses, and the protons'try to realign themselves with
the earth’s field.

Because they behave as gyroscopes, they cannot
simply switch back, but must precess back at the pre-
cessional frequency. In doing so they set up a very
weak alternating field in the bottle, and an alternating
voltage is induced in the coil. This voltage falls to
zero as realignment with the earth’s field is completed.
Fig. 3 shows the signal that would be seen on an
oscilloscope.

Practical Electronics October 1970
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A combination of nucleonics and electronics provide an extremely
sensitive detector with long range search capability. Detection principle
is based on local variation in earth’s magnetic field.

MAGNETOMETER

o METAL LOGATOR

EARTHS
Fl

PRECESSION

Proton
spin axis

Fig. 1. field

Magnetic
around hydrogen proton

produced by
electron

RiRicag Fig. 2 Precession of proton
relative to earth’s field when
acted upon by external
magnetic influence

Fig. 3. Diminishing alternating voltage set up by preces-
sion frequencies from the detector coils

EARTHS

| IRON MASS CAUSING LOCAL
INCREASE IN FIELD INTENSITY

Fig. 4. Modulated output produced by mixing the two
precession frequencies from the detector coils :
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BASIC MAGNETOMETER

This phenomena can now be used to make a ferrous
metal detector. Two such bottles filled with distilled
water are spaced about six feet apart. The longitudinal
axes of the bottles lie east—west.

The coils wound round the bottles are connected in
series and a current passed through them. After three
seconds, the current is cut off and an amplifier con-
nected across the coils. If the intensity of the earth’s
field is the same at each bottle, the precession frequency
at each will be the same, and the signals from both coils
of equal frequency.

If, on the other hand, the field intensities were different
due to some local magnetic disturbance, then the signal
frequencies will differ, and the difference can be
detected.

The amplifier input signal is then the sum of two
signals of slightly different frequencies and its output
will be a signal of a third frequency which is ‘half the
sum of the two input frequencies. The amplitude of
this is modulated at a fourth frequency equal to the
difference between the original two input frequencies.
This composite output signal can be heard in a headset
as a note of about 2kHz with a marked quaver. This
is illustrated in Fig. 4.
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Fig. 5. Block diagram of proton magnetometer

The greater the difference in the field intensities
between the two bottles, the faster will be the quaver.
It only remains to reach for the shovel and see what is
causing the magnetic difference.

CIRCUIT BLOCKS

Now look at the block schematic of the magneto-
meter in Fig. 5. There are in effect six units comprising
two detector bottles, relay circuit, multivibrator, main
amplifier, meter amplifier, and power supply. These
form what might be called a de-luxe unit. The relay
and meter circuits may be omitted if costs have to be
kept down.

The relay is used to switch the series wound coils, L1,
L2 from the “polarise” condition to “‘detect”. In the
““polarise” condition the relay passes current through
the coils via terminal Bl at the stabiliser. On “detect”
the relay switches the precession frequencies produced
at the coils to the main amplifier input terminals Al,
A2. Detection of the modulation envelope is then
provided for, both aurally and visually, by the head-
phones X1 and meter M1.

The relay can be made to operate manually by the
push-switch S1 or automatically when coupled via S2
to the multivibrator; this switch does in fact select the
mode.

The multivibrator switches the relay on for about
three seconds and off for the same period. This
continuous operation is particularly useful when
searching. The manual option is used when setting up
or detecting a very small frequency difference.

RELAY DRIVER AND MULTIVIBRATOR

The circuit diagram of the relay driver and multi-
vibrator is given in Fig. 6. Here TR1 and TR2, in
modified super alpha configuration, drive the relay.

784

The relay contacts are shown in the quiescent state.
A 1W resistor, R1, can be inserted in the “polarise”
circuit to reduce the detector coil current and so cut
down on battery consumption. It follows that the
higher the value of this resistance the smaller will be the
signal presented to the main amplifier, so the choice of
value should be made when the unit is completed and
tested; 4'7 ohms is a suitable value to start with. *“Cut
and try”” methods should provide balance between a
tolerable signal and battery economy.

The multivibrator, comprising TR3 and TR4,
provides an equal mark-space output of three seconds
duration at the collector of TR3. This is passed via S2,
when switched to the “auto” mode, to the base of TR2.

Details for assembling and wiring this circuit module
are given in Fig. 7.

Relay driver and multivibrator board

KHPTTDNY
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PATERTED

/Practioal Electronics

October 1970



DETECTOR BOTTLES RELAY DRIVER MULTIVIBRATOR
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Fig. 6. Circuit diagram of relay driver
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Fig. 7 (below). Assembly and wiring
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COMPONENTS . . .

RELAY DRIVER AND MULTIVIBRATOR
Resistors
R6é 10k 0

RI* See text

R2 1kQ R7 330k Q

R3 1kQ R8 330k Q
R 10kQ

R4 82k Q
RS 33k Q RI0 1500

All $W, 109, carbon except where otherwise stated.

Capacitors
Cl 100xF elect. 25V
C2 5uF elect. 25V
C3 5uF  elect. 25V

Transistors

TRI  2N2613

TR2 2N5088

TR3, TR4 2N2712 (2 off)

Diodes
D1 0A202

Switches
S| Press switch
52 Single-pole changeover

Relay
RLA 12V 185Q 4 pole-changeover
STC miniature relay type 25 (Electroniques)

Miscellaneous
Veroboard 4in x 2%in, 0-15 maerix
SK1-5K4 phono sockets (4 off)

plain,
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Fig. 8. Circuit diagra

MAIN AMPLIFIER

The main amplifier, seen in Fig. 8, serves to increase
the level of the precession voltages. A ferrite cored
transformer, T1, with the primary centre tapped, is
tuned to the required frequency by C4 and C5. The
first stage comprising TR5 has a tuned collector load
resonant at the same precession frequency.

The output from the secondary of T2 feeds the d.c.
coupled amplifier TR6-TR7. This acts, in effect, as a
pre-amplifier to the meter circuit, the input for this
being taken from M1. y

The bandwidth of the tuned circuits is about 300Hz,
which has proved adequate on field trials.

VR1 is the volume control for the headphone
amplifier, TR8-TRY, the output being taken via JKI.

The headphones used should preferably be high
impedance crystal, since magnetic ones can cause
feedback trouble if brought too close to the detector
bottles and so cause the amplifier to oscillate.

o
»
]
.
e
L]
.
.

®

m of main amplifier

(In field trials magnetic phones were used and proved
trouble-free provided they were maintained in the plane
of the detector bottles.)

AMPLIFIER CONSTRUCTION

Since the amplifier provides high gain, the wiring
layout and constructional details of Fig. 9 should be
adhered to, to prevent instability.

Both of the transformers are contained in Vinkor
adjustable pot cores. To wind T1 use 40 s.w.g. enamel
covered wire. Slip a couple of inches of fine sleeving
over the start to protect the leadout, then wind on seven
hundred and fifty turns. Put on another piece of
sleeving over the finish leadout and wrap a layer of
cellotape round the winding.

Put on two more windings of three hundred and
seventy-five turns each and identify the starts and
finishes with different coloured sleeving. Wind a layer
or two of plastic electrical tape around the completed

Main amplifier board

7i86
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a new 4-way method of mastering

ELECTRONICS

by doing — and — seeing . . .

1 OWN and
HANDLE a
complete range of present-

day ELECTRONIC PARTS
and COMPONENTS

BUILD

2 p
and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

3 READ and
L) DRAW and

UNDERSTAND
CIRCUIT DIAGRAMS

RI8
820

@® YALVE EXPERIMENTS

@® AMPLIFIERS
@® OSCILLATORS
@ SIGNAL TRACER

4 } CARRY oUT oVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . . . INCLUDING . . .

@® PHOTO ELECTRIC CIRCUIT @ A.C. EXPERIMENTS

@® TRANSISTOR EXPERIMENTS @ COMPUTER CIRCUIT

@ BASIC RADIO RECEIVER
@ ELECTRONIC SWITCH
@® SIMPLE TRANSMITTER

@® D.C. EXPERIMENTS

@® SIMPLE COUNTER

@ TIME DELAY CIRCUIT

@ SERVICING PROCEDURES

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—
no maths, and a2 minimum of theory—no previous knowledge required.

It will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.
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PREMIER STEREO SYSTEM “ONE"” Consists of an all transistor stereo amplifier. Garrard
2025 T/C auto/manual record player unit fitted stereo/mono cartridge and mounted in teak finish
plinth with perspex cover and two matching teak finish loudspeaker systems.
complete and supplied ready to plug in and play.
5 watts per channel with inputs for pick-up, tape and tuner also tape output socket.
Bass, Treble, Volume, Balance, Selector. Power on/off, stereo/mono switch, Brushed aluminium

Absolutely
The 10 transistor amplifier has an output of

PREMIER STEREO
SYSTEM “TWOD”

As system ""ONE" above but with

Controls: Garrard SP25.

21in, speaker units with
soft padded ear muffs.
Adjustable  headband.
8 ohm impedance. Com-
plete with 6it. lead and
atereo jack plug.
P&

PREMIER STEREO SYSTEM ““FOUR™

MONO HEADPHONES 2000 ohm 14/8 P. & P. 2/6.
STEREOQ STETHOSCOPE SET Low imp. 25/~ P. & P. 2/
MONO STETHOSCOPE SET Low imp. 10/ P. & P, 2/-.

Teleton SAQROSE Amplifier (as above) .. £23.2.0
Garmacd P25 .. .. .. .. .. .. £11,10.6
ShureM3D .. .. .. .. £8.19.8
Teak base and cover .. .. . £5.10.0
Pair of Hi-Fi Enclosures fitted E.

BRRREE ' T can as s e 226.5.0
Total cost if purchased separately £73.18.0

PREMIER

65 GNS. cov.35

SPECIAL OFFER!

N S Garrard SP25 Mk, II
Single Record Player, Fitted
Audio  Technica AT68
Stereo Cartridge. Complete
in Teak Plinth with Rigid
Perspex Cover. Total list

Price over £24.
18 Gns.

PREMIER
FRICE
P. & P. 10/-.

PRICE

VERITAS V-149 MIXER

Battery operated 4-channel audio mixer providirg four
separate inputs, Size 6 > 3 1 2in. suitable for erystal
microphone, low impedance
microphone with transformer,
radio, tape, ete. Max. input
1:5V, max. output 2-5V, gain
6dB. Standard jack plug
socket inputs, phonoplugs
output. Attractive teak wood

gﬁmﬂm!hcnw. =3k, e
xosa 596 5 69/6 5 i r oo

. . s Y . PREMIER Carr.
front panel. Black metal case with teakwood ends: Size 12 X 5% x 3%in. high (Amplifier PRICE 45 Gns. 36/~
available separately if required £14.19.6. Carr. 7/6).

AURIGA 8 WAVEBAND b TELETON SAQ203E STEREO AMPLIFIER PREMIER
TRANSISTOR PORTABLE
SPEAKER CABINET
Covers Medium, Teak finish with black front. Size
Long and aix 16in ¢ 10in = Tiin. Cul out for
Short Waves and 13in » 8in epeaker.
includes many ONLY 43’6 E‘& P.
features not morm- 76,
ally found in this
price range. Ten -
r v B E.M.l. 13 8in. HI-FI SPEAKERS
es. Push-Pull ik il d
output. Preas- Fitted two 2}in tweeters
button dial and crossover network.
illumination Available with 8 or 15
Volume, tone, tuning and wavechange coutrols. Telestopic | A small but powerful amplifier designed for siereo hi-f ohm i""’f‘"‘f‘""‘;'. %““‘{i
aerfal. Uses § : 1}V batteri Rockets for external § reproduction. 10 watts per chanmel music power. ling eapacity 10W. Bran
batteries, tape recorder and aerial. Ele_gnnl black and Inputs for Gram (Magnetic and Crystal), Tuner and new,
chrome cabinet. Size 11in *: 3in :* Tlin, Auxiliary. Tape Record output. Controls: Volume, 79[6 P. & P56
premier price |16 Gns. Y& ¥- | Balance, Bass, Treble, Stereo/Mono slide switch. Stereo - s SRS
. 36 :xead}?h?ni socket. Attractive oiled walnut :’J;it_:'eé with
hrushed aluminium front panel. List Price 1.0, “ T
11I-FI STEREQ PREMIER 99 @nS. .« ». 10/ e e
HEADPHONES PRICE % Saves time and simplifies soldering
Designed to the highest in the home and service dept.
posaible standard. Fitted Two position trigger gives instant

dual heat 100/140 watt. 240 volt A.C
67‘[6 : & P.

“Weller Marksman" Boldering Iron
Lightweight, &%~ pencil bit. 26 watt,
240 volt A.C. 31/86. & P, 9,

POCEET SIZE MULTI-TESTER With wide angle,
jewelled meter movement, ceramic long-life, low-loss
switching, tough impact resisting case.
Sensitivity 20,000 ohmsjvolt D.C,
10,000 ohms/volt A.C,

19 Ranges: 25-50-250-500-2600
volte D.C. 0-10-50-100-500-1000 volts
AC. 0-50pA-2:5mA-260mA D.C. 0-
6000 ohms-6 megohms, 10p ui-0-001
mid-1 mfd. —20 {0 422dB. Complete
battery, test lend and instructions.

P. & P. 3/6.

18,

RECORDER
12-115

Holid state incor-
porating
piano key controls
for trouble-free 2-
track recording. Inputs for mike and aux.

Earphone

”

“YERITONE” RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A.
PRE-STRETCHED MATERIAL. THE
TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range, Double wrapped—attractively boxedl.

FROM EXTRA STRONG
QUALITY IS UNEQUALLED.

. LP3 3' 250 B.V.C. 56 LPS 5i” 1200° B.V.C. 12/8

TT3 3° 450' POLYESTER 76  DT6 5i* 1800 POLYESTER 23/6
DT3 3;° 600' POLYESTER 11)6  TTS 51 2400' POLYESTER 37/6
SP5 5° 600 E.V.C. 86  sP7 70 1200° B.V.C. 126
LP5 5° 900 P.V.C. 0/~  LB7 7 1800° BV.C. 18/~
DTS 5° 1200' POLYESTER 15~  DI7 7° 2400 POLYESTER 25/-
TAPE NPOOLS 9°1/-, 5, 8)%, 7" 49, T3¢ ¢ 8800" POLYRATER 50/
Tost and Packing 37 1/=, &7, 61" 1)6, 7" 2/-, (3 reels and over Post Free.)

socket, Compl with batteries and earpiece. Size
10§in x 5jin x 2§in.

P.&P.
EXCLUSIVE! £16.10.0 76

TAPE CASSETTES
CB0 (%) 7/6%%
C30 (,) 12/63%3
€120 (22) 1763

51/-
P.gP.1/-
All cassettes can be supplied with library caves

at éd extra each.

PREMIER RADI

23, TOTTENHAM COURT ROAD, LONDON, W.1

Tel:01-636 3451
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To C17 and Meter Ampiifier
ground Fig#

Fig. 9. Assembly and wiring layout of main amplifier board

COMPONENTS . . .

MAIN AMPLIFIER I
Resistors
RIl 3% Q R2l 68k Q Cl4 5uF elect. (3
RI2 33k Q R22 8200 CI5 25uF  elect. (3%
RI3 10k © metal oxide R23 47k Q Clé I10pF  elect. 15V
Rl4 22kQ R24 12k Q
RI5 15k Q R25 100 Q Transistors
Rl6 18k O R26 12k Q TR5-TR9 2N5088 (5 off)
RI7 22Q R27 22kQ
RI8 47k Q R28 12k Q Transformers
RI9 47k Q R29 10k O TI-T2 LA230l pot cores—Type “B’" Assembly
R20 47k Q consisting of adjuster, clip, cup core,
All 1 watt, 109% carbon except where otherwise bobbin and tag board. (Gurney's Radio,
stated. ‘(il The Broadway, Southall, Middlesex)
2 off
Capacitors (see tex)t)
| | C4 0:-IuF polyester 10%
C5  0-022uF polyester 109 Potentiometers
Cé 5SuF elect. 6V VRI 20k Q linear
C7  30uF elect. 15V
C8 25.F elect. 6V Socket
C9  8,200pF polystyrene 10%, JKI Standard jack socket
Cl0 5uF elect. 6V
Cll 100uF elect. 15V Miscellaneous
Cl2 50uF  elect. 15V Veroboard 64in x 23in, 0-15in matrix, plain 40
CI3 5uF elect. 15V 5.W.g. wire

windings then very carefully assemble the bobbin in
the ferrite core. Ensur¢ that nothing gets trapped
between the two halves of the core, preventing them
mating.

If test equipment is at hand, the inductance of the
seven hundred and fifty turn winding should be
0-196H, and its resistance about 56 ohms. The resis-
tance of each of 'the other windings will be 28 ohms.

COUPLING TRANSFORMER

The coupling transformer T2 is built in the same way.
Its primary winding has 1,076 turns of 40 s.w.g. and the
secondary 258 turns of 40 s.w.g. When finished the
primary inductance should be 0-4H and its resistance
about 88 ohms. The secondary resistance will be about
26 ohms.

Since final tuning of the amplifier is made during field
trials, the capacitors C4, C5 and C9 should be
temporarily connected using crocodile clips. Meter amplifier board
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¢20/D2 LP1’ 53
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Fig. 11. Assembly and wiring layout of main amplifier 5 64 3 G2 g
board \
\ TRde | ca‘ lms RB‘ T@uma
COMPONENTS Rl Soresf e
LRI ) from Ski-5K4
= . Fig. 13, Assembly and wiring layout of the stabiliser board
METER AMPLIFIER
Resistors COMPONENTS
R30 56k Q ety &
R3l 33k Q
R32 56k Q STABILISER
All W, 109% carbon Resistors
R33 100Q R34 270 O R35 150Q
Capacitors All W, 102, carbon
CI7 5uF elect. 15V i
L s SN S000F elec. 15V
c20 I,x.;‘LI;L 15V C22 500uF elect. 15V
Potenti t Diodes
oV;; ggl'(eﬂerlinear g; IZS%“I 9.1V 1-5W Zener
Tr_:_u;sti'stozrssoaa Switch
I N
TRII 2N404 §3 Single pole onjoff
Diodes Lamp
D2, D3 0A202 (2 off) LPI 6V 0-06A MES bulb to fit
Eagle IL.115 Indicator Lens (G. W. Smith Ltd)
Inductor S
L3 0:4H LA2301 t —T “B" A bl use
(See text) Gl UL S FSI 3A fusa and holder
Meter ‘ Sockets
MI  0-ImA moving coil 24in square SK5, SKé 4mmd iglsulztad ftft;rminals coloured red
: and blac! o
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METER AMPLIFIER

The circuit for the meter amplifier is given in Fig. 10.
Here VR2 acts as a sensitivity control in feeding the
complementary pair TR10 and TR11.

The meter circuit can be used in conjunction with, or
to replace the headset.

The meter needle follows the amplitude of the
amplifier output which varies at a rate equal to the
difference between the two input frequencies. It is
particularly useful with very low difference frequencies.

Constructional details of this module are given in
Fig. 11.

'The inductor’ L3 is contained in an adjustable pot
core, the type being the LA2301, the same as used in
the main amplifier.

To achieve the specified inductance, 1,076 turns of

" 40 s.w.g. enamel covered wire should be wound on the
bobbin. With the winding complete the free ends
should be cleaned and the bobbin assembled in the cup
cores.

The mating surfaces of the cores should be fixed
together with an adhesive such as Araldite, and the
whole stuck to the Veroboard.

POWER SUPPLY

The power supply stabiliser circuit is shown in Fig. 12.
Here the diode D5 will prevent damage if incorrect
connection to the power source is made.

The supply to the main amplifier and multivibrator is
taken from the Zener diode D4, and that for the meter
circuit is additionally decoupled by R33 and C21.

Three separate chassis connections, G1-G3, are made
between the main amplifier and stabiliser to prevent the
possibility of oscillation.

The supply lead from the 12V battery must be
screened. The centre wire is positive and terminates at
SK5; the negative screen at SK6. Constructional
details are_given in Fig. 13.

Since the magnetometer draws about 750mA during
“polarise™, an adequate heavy duty power source must
be used.

Practical Electronics October 1970

Fig. 14. Control panel wiring to boards

CHASSIS ASSEMBLY

Assembly details of the modules on the chassis and
front panel interwiring is given in Fig. 14. It should
be emphasised that the chassis must be aluminium, and-
contain as few iron parts as possible, ideally none.

DETECTOR BOTTLES
The detector bottles are plastic, 1§in outside diameter
and 4in long. The bottle caps must be plastic.

COIL FORMERS

The coil formers for the bottles are made to be a.
sliding fit. One way to do this is to roll each bottle in
a couple of thicknesses of paper, cover that with a layer
of thin plastic sheet, such as is used for food wrapping,
and then wind on two or three layers of glass cloth as
shown in Fig. 15.

The glass cloth is impregnated with epoxy resin and
left to cure. The final thickness of the former wall

- I
=

Prototype power supply stabiliser board
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Fibre glass tube

sheath

g Plastic bottle fillked bubble
Coil | free with distilled water slides
Winding  into fibre glass tube.

i Cu I Cheeks 3'diax V4
Vihedi |I§ wood at each
en

Fig. 15. Constructional details of detector coil former

COMPONENTS . . .

Detector Coils

LI, L2 0-02IH 750 turns of 24 s.w.g. enamelled
copper wire wound on |§in x 4in plastic
bottle formers (2 off) (See text)

PLI-PL4 Phono plugs (4 off)

Carrying staff
4in wood cut as required 4-4in brass wood screws
(see text)

All Other Miscellaneous Items
Aluminium chassis and top panel 134in x 5in x 24in
(H. L. Smith)
Knobs (2 off), carrying strap, plastic covered con-
necting wire, twin conductor screened lead,
single conductor screened lead.

BYIl — 12V, HPI
e 84
sf“.. ‘;i@. Y3 longXNoB Csunk head
-_I brass wood screws
i B n B
SR B k| i it W reate ety £ | g | —"
pl s i 1 el e
S e i S
Bottles secured to battens
with rubber bands
- TS e B
S
I"Ig

Material: Y thick wood
througout
Fig. 16. Constructional details of carrying staff

192

should be about §in. Once the epoxy has hardened,
the outer surfaces should be sanded smooth, and two
wooden cheek pieces epoxied on. This gives a very
rugged former. Two small holes are drilled in one
cheek, one close to the bottom, the other near the top,
to bring the ends of the coil out through. The former
is then covered with a layer of insulating tape.

WINDING THE DETECTOR COILS

Carefully solder an eight inch length of fine plastic
covered multistrand wire to the start of the coil wire and
insulate the joint with thin sleeving.

Three inches of the multistrand wire are passed out
through the bottom hole in the cheek to make the
wiring connections to. Seven hundred and fifty turns
of 24 s.w.g. enamelled coil wire are now wound on.
The winding should be as neat and even as possible.

If a lot of rough use is foreseen in the future, it might
be prudent to spend a little more and use coil wire with
a tougher coating. A suitable coating is armoured
polythermaleze. With the winding completed the free
end is joined to another piece of multistrand, the joint
insulated and the wire taken out through the remammg
hole in the cheek.

The complete winding is covered with a couple of
layers of plastic insulating tape. For further protection,
put on a layer of thin foam rubber or plastic. At this
point take a break to steady the hands and then make
the second coil in exactly the same way.

Now if it is possible to measure the coils, the induct-
ance of each should be 0-021H and the resistance about
7-9 ohms.

CARRYING STAFF

Details of the carrying staff construction are given in
Fig. 16. This is of wood, the cross members being
attached with brass wood screws.

D.C. CHECK OUT

Give the wiring and all solder joints a final careful
check, making sure that all semiconductors are con-
nected correctly. Set all controls to minimum and
connect to a 12V power source. Switch on and check
all given d.c. voltages with a test meter (20,000 ohms
per volt). :

Operate the press switch S1 which should energise
the relay when the switch S2 is at “Manual”. Switch
the latter to **Auto”; the relay should now cycle on for
three seconds and off for three seconds.

If the periods are unequal try substituting different
electrolytics for either C2 or C3 in the multivibrator.
These capacitors have a very wide manufacturing
tolerance which may affect the timing. Once the meter
circuit is cycling correctly, connect the test meter across
the detector input sockets SK1 and SK4. The meter
should read 12V when the relay is closed, and zero
volts when it is open. Switch the supply off.

Check that the meter reads about 43 ohms across the
input sockets SK1 and SK3. This ensures that the
relay is switching the two inputs to the input trans-
former.

METER AND FIELD CHECK

Connect up the detector bottles and turn the supply
on again.

If an oscillator is available, make a loop of wireacross
its outputs and set it near the end of one of the bottles.

Turn up the amplifier gain control slightly and a loud
note should be heard in the headsets if the oscillator is .
adjusted between 2,000Hz and 2,500Hz. At this
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Fig. I7. Search pattern that
should be followed when using
the magnetometer

Fig. 18.  Arrangement of
magnetometer equipment in
a boat

SP—————-SPLASH PROOFING

Place a pound mass of iron—pair of pliers or
hammer—about two feet below one of the bottles and
switch S2 to “Auto”.

QUAVERING NOTE

A note with a marked quaver should be heard on the
“detect” portion of the relay cycle. Adjust the gain to
give a convenient output in the headset.

Vary the distance between the iron mass and the
bottle until the note peaks about five times during
“detect™.

Try going up or down a few preferred values on the
tuning capacitors to get the loudest signal. Then fine
tune by adjusting the tuning core in the ferrite cores.
If the gain of the meter circuit is turned up the meter
should follow the amplitude of the detected signal, the
height of the peaks shown falling over the detect period.

All is now in order, heave a sigh of relief, the
magnetometer is ready to go to work.

USING THE MAGETOMETER
It is probably obvious by now how the device can be
used. The area to be searched should be traversed,

IN
— PLASTIC BAGS FOR

“ALUMINIUM , RUBBE
OR WOODEN BOAT
(NO IRON) ===

frequency turn up the meter gain control until the meter
reads about half scale. Turn the oscillator off, where-
upon the note should disappear, and the meter needle
fall to zero.

Switch S2 to “Auto™, the coils will now be energised
each time the relay is closed. This can be checked by
holding a compass near each one and seeing that a field
is produced.

No further testing can be carried out indoors. The
unit must be taken to some spot at least a quarter of
a mile from all wires, buildings, and possible sources of
electrical or magnetic interference and ferrous junk.

TUNING

The resonant circuits have now to be tuned to the
exact precession frequency produced by the earth’s field
at the site chosen for the test. This will be between
2kHz and 2-5kHz.

Once so tuned the magnetometer can be used within
a radius of a hundred miles or so of the test site. At
greater distances the tuning should be checked, and
corrected if necessary.

The staff with the bottles should be set with the bottle
axes pointing east—west, that is the staff points north-
south (see Fig. 4). The chassis should be somewhere
along a line east-west through the middle of the staff.

With S2 switched to ‘*Manual”, turn the audio gain
full up. There should only be some noise in the head-
set, and no trace of oscillation. Now turn the gain
dewn to about half.
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moving so that the coil axes point east-west;
gives maximum sensitivity.

Move fairly slowly, remember that it takes six seconds
for one polarise and detect cycle, so do not overshoot
small objects.

Alternatively, walk a couple of steps, let the device
cycle and then move on a few more. Once something is
detected, move around until the quaver reaches its
fastest, when the “something” should be somewhere
beneath.

DETECTION CAPABILITY

The size of that something and how far down it is
will only be resolved by digging. As a rough and ready
guide as to what to expect, a one pound mass should be
detectable at about five feet below one of the bottles,
and a one ton mass at around forty feet.

Size, distribution of metal and the attitude of the
object all affect the magnetometer’s ability io detect it;
the best way to evaluate its performance is by experiment
with a number of different objects.

In Fig. 17 is shown the traverse pattern that should be
employed for overland searches.

When working from a boat it is simpler to keep the
bottles near the surface, rather than make an elabor-
ate underwater housing to get it near the bottom. Using
this method, some idea of a wreck size and depth can
be more easily estimated. A typical arrangement for
aquatic search purposes is given in Fig. 18. +*
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THERMISTOR

THERMOMETER

A SPECIAL PROJECT FOR BEGINNERS

THls month we present an Air Thermometer with a
range of 0-50°C (32-122°F) which is more than
adequate for indoor measurement. Since the readout
is essentially a linear function of temperature, a sensitive
50pA moving coil meter can be used directly, no scale
re-calibration being necessary.

THERMISTOR BRIDGE

The element of the circuit in Fig. 1 which makes
temperature measurement possible is the thermistor X1.
Unlike ordinary conductors its resistance decreases with
increasing temperature. In order to magnify the effect
of the current variations produced, the thermistor has
been arranged with other resistors and potentiometers
to form a bridge circuit and so multiply the effects of
thermal changes at the meter.

To understand the working of the bridge let S1 be
switched to the temperature measurement position.
Looking round the bridge arms it can be seen that the
lower arms are of equal resistance with variation
possible at the upper arms in VR1 and the thermistor.

To arrange that zero current through the meter
coincides with an environmental temperature at
the thermistor of 0°C means adjusting VR1 until the
voltages across R3 and the meter M1 are equal. The
bridge is then said to be balanced.

When the thermistor subsequently is exposed to other
higher temperatures in the range 0-50°C its resistance
changes proportionally to the new temperature and the
bridge is unbalanced. The voltage across R3 and M1,
is then proportional to the temperature change.

LINEAR TRACKING

In order to linearise the thermistor’s logarithmic
resistance/temperature characteristic it is necessary to
add the resistors R5 and R6. Since manufacturing
spreads can provide variations of 20 per cent on
this characteristic it may be necessary, in individual

cases, to vary slightly by experiment, the value of those
resistors for linear tracking of the meter with tempera-
ture change.

CONSTRUCTION

The T-Dec is used for mounting the majority of small
components, the pre-set potentiometers being connected
to the control panel. Assembly details are shown in
the photograph.

Be careful when soldering the thermistor leads to wire
lengths as the former are fragile, in addition they
should not be reduced in length. When joints are made
they should be sleeved to prevent inadvertent short
circuits. ;

Since there is nothing critical in the circuit apart from
the calibrations, other constructional methods may be
employed.

CALIBRATION

The requirements for calibration are an ordinary
Celsius ‘mercury thermometer and environments for
fixing the scale limits. Since the stabilisation of the
zero point (0°C) takes some time a refrigerator freezer
compartment is to be preferred in fixing this lower
reference.

With the potentiometer VR3 set to about mid-
position and the thermistor placed in the freezer, adjust
VRI1 for a null on the meter., This adjustment should
be maintained over a period of ten minutes.

To fix the upper point (50°C), the thermistor should
be transferred to a water bath heated to this tempera-
ture. Since the thermistor lead is glass encapsulated
this can be partially immersed, but make sure the wire
leads do not come in contact with the water,

To obviate inaccuracies, the water should be stirred
from time to time with the bulb thermometer. When

this indicates 50°C adjust VR3 so that the meter needle
aligns at 50u4A. The calibration procedure should be
repeated at least twice.
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Fig. I. Circuit diagram
of the air thermometer

The meter should be checked for tracking linearity by
reducing the temperature of the water bath. If iced
water is added this part of the calibration can be
rapidly undertaken. Once again before each measure-
ment the water should be stirred and comparisons
between meter and bulb thermometer made at 10 degree
intervals.

If the readings are graphed, temperature against
microamps, the plots made should roughly align with a
straight edge; if not the value of R5 and R6 may need to
be slightly altered.. Here, RS will affect the lower end
of the meter scale and R6 the upper. Experiment with
resistor values approximating to those given should
provide linear tracking.

—O
38A

BATTERY CHECK

With deterioration of the battery and consequent
reduced line voltage, meter readings will be displaced
from true so it is necessary to compensate for this.

In the initial calibration it was arranged that the peak
temperature reading should coincide with the 50 mark
on the meter. If a potentiometer is arranged to have
the same total resistance as that contained in the
thermistor arm at that temperature then it can be
switci(hed in when required as an upper point calibration
check.

VR2 is adjusted to achieve this; when it is necessary
to check the battery condition S1 is switched to
“calibrate”. If the meter needle shows full scale
deflection, all is well; it not, VR3 should be adjusted.

COMPONENTS . . .

Resistors
Rl 1:5kQ R3 5-6kQ R5 6:8k(2
R2 1-5kQ R4 1-5kQ R6 3900

All 109, % watt carbon

Thermistor
X! THBI2 (Radiospares)

Potentiometers
VRI 5kQ VR2 2kQ
All wirewound linear presets

VR3 5000
Meter

M| Moving coil meter, 0-50uA f.s.d.
Switch

S| Single-pole,

double-throw toggle switch

Battery

BY! 1} volt, HP2

Miscellaneous
T-Dec, connecting wire
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TH[S concluding article in the series continues with

electromechanical output transducers, particle and
radiation sensors, then follows with special purpose
semiconductor devices.

CONCLUSION OF
A NEW

SERIES FOR
THE BEGINNER

ELECTROMECHANICAL OUTPUT
TRANSDUCERS

We are concerned here with devices that provide a
mechanical force to push, pull, rotate, or accurately
position some mechanical system in response to an
electrical signal.

Solenoid

The solenoid in Fig. 7.1a is a straightforward example
of a mechanical output transducer for pushing or
pulling. A cylindrical plunger of ferrous material is
drawn into the coil by the magnetic field arising from a
current flowing in the wire turns. The force is only
attractive and the plunger is returned to its original
position by a spring when the current ceases to flow.

Electromagnet

Another simple type of transducer for supplying a
mechanical force is the electromagnet with pivoted
armature as in Fig. 7.1b. When a current flows
through the coil, the core is magnetised and attracts
the ferrous armature against the tension of a return
spring.

Servomechanisms

A mote sophisticated arrangement for accurate linear
or rotational positioning is the d.c. proportional servo,
so called because the output motion is proportional to
the input signal. Applications include the remote
panning of closed-circuit television cameras, rotating
aerials, and radio control of models.

796

The servo uses a d.c. motor as an output transducer,
which is coupled via a gearbox to a feedback potentio-
meter. As the diagram in Fig. 7.1c shows, a pinion
gear on the gearbox shaft can convert the rotational
motion of the motor spindle into a linear push-pull
movement when so required.

The d.c. servo operates as follows. In the absence
of an input signal the motor is stationary with zero
volts at the amplifier output, and the potentiometer
slider is half way along the resistance track. When a
d.c. signal is applied to the comparator, it will be
amplified to a level sufficient to cause the motor to
rotate.

The potentiometer slider moves to a setting where the
feedback signal has the same value as the input signal
and is of opposite polarity, thus cancelling the input
signal and switching the motor off. ‘

Stepping Motor

Stepping motors are derived from synchronous
motors of the type used in clock and timer mechanisms.

When connected to a special electronic switch circuit,
the stepping motor can be speed-controlled in both
directions, and will also offer a rotational output
consisting of a series. of angular steps. The-stepping
motor armature has permanent magnet poles—usually
12—and two field coils, see Fig. 7.1d.

If a single pulse is fed to one of the inputs of the
electronic switch the armature will move + of a
revolution, but a fast train of pulses at the input will

Ul

cause smooth rotation at a rate dependent on pulse
repetition frequency. Thus, there can be complete
control of motor speed and spindle positioning.

PARTICLE AND RADIATION SENSORS

Radioactive substances emit electromagnetic waves
(gamma rays) and high speed atomic particles. Gamma
radiation is equivalent to x-rays of high energy. There
are several kinds of particle, such as the fast moving
electron (beta particle) and the helium nucleus (alpha
particle).

Silicon Alpha Detector

Alpha particles can be counted by specially con-
structed silicon diodes, and germanium diodes—with an
extra layer of intrinsic semiconductor material inserted
between the n- and p-type regions (pin diode)—will
respond to gamma rays. ‘

The silicon diode in Fig, 7.2a has a gold leaf window
which offers little resistance to the passage of an alpha
particle. When reverse biased, the diode emits a pulse
as an alpha particle penetrates the window and causes
ionisation of silicon atoms. i

Geiger-Miiller Tube

The Geiger-Miiller tube (Fig. 7.2b) is an extremely
sensitive detector of individual beta particles and
gamma ray quanta. The tube is filled with an inert
gas plus additives to ensure that an electrical discharge
between the cylindrical and wire electrodes is quenched
quickly.
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Fig. 7.2a. Silicon alpha
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Fig. 7.3a. Linear particle accelerator
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Fig. 7.3b. X-ray tube

On arrival of a particle, a momentary discharge takes
place, due to ionisation of gas atoms, thus giving an
output pulse. The tube is ready to receive the next
particle after a recuperation period of about 200 micro-
seconds.

Scintillation Counter : .

Certain transparent materials and crystals will emit
flashes of light when bombarded by nuclear particles.
In the scintillation counter, a photomultiplier tube is
employed to detect each flash.

Briefly, the process is as follows, see Fig. 7.2¢c. A
minute flash of light within the transparent block of
material is picked up by the photomultiplier cathode,
which then ejects a few electrons. The electrons then
travel to the. first dynode and liberate more electrons.
So, at each dynode there is a progressive multiplication
of the electron stream, leading to a large electrical
output pulse when the electrons finally arrive at the
anode,

Particle Accelerator

The linear accelerator in Fig. 7.3a emits a beam of
high speed electrons having the same properties as beta
particles from a radioactive substance.

Electrons from a hot filament source are accelerated
along the tube by an alternating, high frequency field
applied to cylindrical electrodes. The electrons are
given a “‘kick’ by the high frequency field at each gap
between adjacent electrodes, thus gaining velocity and
resulting in a high energy beam. This beam can either
be used to bombard a target or may be emitted from the
tube via a thin window.

X-Ray Tube

An x-ray tube is shown in Fig. 7.3b. A hot filament
cathode provides a source of electrons, which are
accelerated towards the anode by a large positive
potential. When the electrons strike the anode target,
about one per cent of their energy is converted into
X-rays, the remainder is given off as heat. The x-rays
emerge from the tube in a conical beam.
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THE SEMICONDUCTOR FAMILY

Transistors and semiconductor diodes are important
members of a growing family of devices, all depending
on the special properties of pn junctions. Some of
these associated devices will now be examined.

FIELD EFFECT TRANSISTORS

A conventional or bipolar transistor, as explained in
Part 3, uses a current on its base terminal to control a
flow of current between emitter and collector, and is
characterised by an intrinsically low value of input
impedance. With the field effect or unipolar transistor
(f.e.t.), on the other hand, a voltage on the gate terminal
controls a flow of current between source and drain, and
input impedance is very high,

The three basic circuit configurations of an f.e.t.,
common source, common drain, and common gate,
behave in much the same way as common emitter,
common collector, and common base bipolar circuits
respectively. Like a pnp bipolar transistor, a p-channel
f.e.t. has a negative supply voltage on its drain, and the
n-channel f.e.t. is orientated as an npn device. There
are two types of f.e.t. construction: junction and
insulated gate.

A figure for the d.c. gain of an f.e.t. is obtained from
the ratio of a small change of drain current to a small
change of gate voltage, called mutual conductance or
transconductance (gm), and is expressed either as
mA/V or gmho, where 1,000 gmho = ImA/V. A
typical gm for a junction fe.t. is 4mA/V or 4,000
pmho.

Junction f.e.t.

Looking at the diagram of an n-channel junction
f.e.t. in Fig. 7.4, a bar of n-type silicon is provided with
source and drain connections at each end, termed
“ohmic™ because the connections do not involve pn
junctions and the bar behaves as a plain resistance.
Two p-type silicon gate regions are formed on opposite
sides of the bar to create a channel through which
electrons moving from source to drain must pass. The
gates make two pn junctions with the bar, having
associated depletion regions as explained in Part 2.

If a voltage is applied between gates and source, to
reverse bias the pn gate junctions, the depletion regions
—shown dotted in Fig 7.4—will éxtend towards each
other, making the channel narrower, and tending to
“pinch off”” a flow of electrons from source to drain.
Gate input impedance is high because only a minute
leakage current can pass through the depletion regions
as long as the gate junctions remain in the reverse
biased condition. It follows that external input biasing
of a junction f.e.t. should be such that the gate is always
maintained at a lower potential than the source, to
preserve the depletion regions.

The two separate gate regions of the junction device
are usually joined together internally, but some f.e.t.s
have independent gate connections to allow two input
signals to be mixed together to yield a combined output ;
see dual gate f.e.t. circuit symbol, Fig. 7.4.

Insulated gate f.e.r.

The insulated gate field effect transistor or i.g.f.e.t.
(also called metal oxide silicon or m.o.s.f.e.t.) has a
gate elecirode which is completely insulated from
source and drain by a layer of metal oxide, irrespective
of input voltage polarity. There is also an extra
terminal labelled “substrate’” which can either be
joined externally to the source, or may be used as an
independent bias or input terminal. The gain of an
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i.g.fe.t. usually lies somewhere between 0-5-2mA/V,
slightly lower than for a junction f.e.t.

There are two distinct kinds of i.g.fe.t. In the
enhancement mode there is no flow of current between
source and drain when the gate is at source potential,
A depletion mode device, on the other hand, has mean
conductivity between source and drain when the gate is
at source potential.

Enhancement mode

An enhancement mode p-channel i.g.f.e.t. is shown in
Fig. 7.5a: Source and drain are formed by two p-type
regions which are separated physically and electrically
by an n-type substrate. For a current to flow between
source and drain, the intervening substrate must be
given p-type properties. How then is this achieved?

Consider the gate electrode and substrate as the
plates of a capacitor, separated by the oxide insulator.
A negative charge on the gate electrode will induce a
positive charge in the substrate by normal capacitor
action, in effect replacing the n-type surplus of electrons
with a p-type surplus of holes directly under the oxide
layer, and this forms a narrow channel linking source
and drain.

Because the enhancement mode device can only
conduct as a result of a voltage on its gate, it is normally
biased so that the gate is at about 0-5Vaq, or alternatively
with the gate directly coupled to the drain of a previous,
similar stage.

Depletion mode ‘

The depletion mode n-channel i.g.f.e.t. shown in
Fig. 7.5b operates in the following manner. With the
gate at source potential, electrical charges naturally
present in the oxide layer will induce a narrow n-type
channel in the p-type substrate, thus linking n-type
source and drain regions and permitting a current to
flow. If the gate is made negative with respect to
source, a depletion region will be induced in the channel
and source-drain current will be reduced.

The interesting thing here is that a positive voltage
applied to the gate merely increases the width of the
existing n-channel and promotes a greater flow of
current between source and drain, without lowering
input impedance, as would be the case with a junction
f.e.t. or thermionic triode. So, the depletion mode
i.g.f.e.t. can operate satisfactorily with zero external
bias on its gate.

UNIJUNCTION TRANSISTOR

A unijunction transistor is a three terminal device
with one pn junction, which acts as a voltage controlled
switch by changing from a high to a low impedance
state when an input voltage reaches a set value.

It can be seen from Fig. 7.6 that the structure of a
unijunction resembles a junction f.e.t. with a single gate,
but the mode of operation is quite different. A bar of
n-type silicon has ohmic connections at each end—
termed base 1 and base 2—with a pellet of p-type
semiconductor fused into one side of the bar to form an
emitter region.

If a voltage V. is applied to base 1 and base 2, the
bar will behave like a plain resistance, with a voltage
gradient distributed along its length. Assume that the
potential midway along the bar, in the vicinity of the
emitter pellet is 0-5Fne, and that the bar resistance is
represented by two equal resistances Rp; and Rp,. As
long as the emitter potential is less than 0-5 Ve, the pn
junction will be reversed biased and non-conducting,
with a high internal impedance. However, if the
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potential of the emitter should exceed 0-5Vpe, the pn
junction will start to conduct with forward bias, and in
this condition the resistance of Rgp, is lowered by a
mechanism of hole injection from the emitter region.
As Rp, grows smaller so current flow and hole injection
increase, creating an avalanche effect which rapidly

lowers emitter impedance. To reset the unijunction
to its former high impedance state, the emitter voltage
must be brought down almost to the level of base 1
potential.

The unijunction is often employed as a capacitor
discharger in timing circuits.

CIRCUIT SYMBOLS:

P 1

ZENER TUNNEL VARACTOR FOUR LAYER
DIODE DIODE DIODE

ANODE

GATE

GATE
CATHODE
GATE
TRIAC DIAC

SILICON CONTROLLED
SWITCH

Fig. 7.8. Circuit symbols of various other devices

THYRISTOR

The thyristor, or silicon controlled rectifier (s.c.r.) isa
three terminal, four layer pnpn device which conducts
in one direction only, like a diode, when triggered by an
input current. Because the thyristor has four semi-
conductor layers and three junctions, with built-in
transistor action, its operation is best explained by
using a simplified model or equivalent circuit where two
complementary transistors TR1 and TR2 represent the
thyristor, as in Fig. 7.7.

In the absence of an input current on the gate terminal
(base of TR2), both transistors are switched off and no
current flows between anode and cathode terminals.
It can be seen that TR1 and TR2 are connected so thata
flow of collector current in one will cause a flow of base
current in the other.

If a small positive input current is applied to the gate
terminal, it will tend to turn TR2 on, and TR2 collector
current turns TR1 on. As TRI goes on, its collector
current reinforces the gate input current (positive
feedback), and so the circuit rapidly reaches the con-
dition where TR1 and TR2 are holding each other fully
on, and remain so when the gate input current is
removed. In other words, the thyristor has a self-
latching action, and can only be reset by removal of the
anode supply voltage.

If the battery of Fig. 7.7. circuit is replaced by an a.c.
supply, the thyristor will behave like a half-wave
rectifier when a continuous gate signal is present,
conducting during alternate half-cycles via the load
resistor. When the gate signal is removed, the device
turns off as soon as the a.c. potential reaches zero
during a cycle, and then remains off until another gate
signal is applied.

So, the mean current flowing via the load resistor can
be controlled by timed gate pulses, and this is the
principle of one type of electric motor speed controller.-
The outstanding advantage of thyristors is that they are
capable of handling large output currents at high
voltages with minimum heat dissipation, and are there-
fore useful for controlling mains powered equipment.

OTHER SEMICONDUCTOR DEVICES

There are, in addition to those already covered in this
series, a few devices which have been designed to
exploit some special semiconductor property, or are
derived from more common devices, see circuit symbols
Fig. 7.8 and following list.

Zener diode. Variant of the silicon diode used for
voltage stabilisation or as a voltage reference.

Tunnel diode. Specially doped diode which can be
made to function as an amplifier, switch, or oscillator
at high frequencies.

Varactor diode. Behaves like a small variable capacitor
when biased by a variable reverse voltage.

Four layer diode. A small, two terminal version of
the thyristor; switches on when the anode-cathode
voltage reaches a set value.

Silicon controlled switch. A four layer device akin to
the thyristor which has each semiconductor layer made
accessible. Used for switching applications.

Triac. Bidirectional thyristor used for full-wave
control of a.c. currents,

Diac. Bidirectional version of a four layer diode.
Normally employed with triac in control circuits.

This series of articles has attempted to introduce the
beginner to basic principles in electronic components
and circuitry. A wealth of more detailed information
appears in some of our other published articles and in
books usually available in public libraries.
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Designed to provide the high standard of per-
formance expected from modern sound repro-
ducing systems, this amplifier has, in addition,
microphone mixing facilities which extend the

general usefulness of the equipment in the
area of home entertainment and also make it
suitable for discotheque and p.a. applications

@® 30W output per channel into 8Q
@® 20W into 150 ® 15 W into 40
@ Disc, tape, radio, and Mic. inputs
® Mic. can be mixed with any other input
® Truly complementary output transistors
@® Full range filters and tone controls -
@® Outputs open and short circuit proof
® Low impedance stabilised power supply
@® Two units in matching style

ALSO IN .
THIS ISSUE

SPEGIAL SUPPLEMENT
ON AUDIO EQUIPMENT

A guide to hi-fi system planning.

Deals with practical matters such
as matching and connecting up
the various items, from pick-ups
to loudspeakers, and their
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G.C.T.V. Camera

NE of the latest constructional projects to be produced

for schools and other teaching establishments by the

Mullard Educational Service is a closed-circuit television

camera. It can be built for as little as £45—claimed to be

two or three times less than the cost of the cheapest
professional camera.

The camera uses a 1 inch vidicon tube which, together
with the lens system, accounts for approximately 75 per
cent of the total cost.

It employs extremely simple basic circuitry, easy for the
student to construct. No extravagant claims are made for
the camera’s performance, but given reasonable lighting
conditions it will provide an output signal of 1-0V p-p

Mini Computers Through Dealers

PLANS for the setting up of appointed dealers
to market their low cost System 21 display
terminals and computers was outlined at the
official opening (July 29) of Viatron Computer
Systems (U.K.) Ltd., at Finchley.

Marketing will be handled through dealers who
can provide supporting software systems and
management consultancy associated with data
processing.

The basic System 21 terminal configuration
includes a micro-processor with two Viatape
recorders, which accept \tape cassette cartridges
similar to those used jon the entertainment
market; keyboard; two! data channels and a
video display.

The 2111 Microprocessor has a main memory
capacity of 400 characters. This 400-character
memory is divided into five separate 80-character
storage areas, designated as the READ record,
WRITE record, MASTER record, CONTROL
1 record, and CONTROL 2 record.

Integral to the microprocessor are four input/
output channels. Two of these internal data
channels are devoted solely to reading and/or
writing from one or two Viatape recorders.

into 75 ©; capable of producing an acceptable picture on
a TV monitor. The low impedance signal output further
allows the distribution of the TV signal to other monitors
at remote positions. At a recent press reception the
camera was demonstrated and proved to give an excellent
picture for its price and simplicity. )

A block schematic of the camera and preliminary
information about the circuit are available now. A more
formal publicdation will be issued later in the year. Lin-
stead Electronics will be marketing a kit for the camera as
well as complete units. It is hoped that a modulator will
later be added to the circuitry.

The complete prototype Mullard camera made from readily available compcnents for about £45




Automatic Control

THE Norwegian fisheries research vessel “G.0. Sars”, designed to
meet future demands in fisheries investigation for the next decades,
carries a computer data logging system, acoustical instrumentation
and a complete machinery remote control console. All monitoring
ax}g bridge remote control equipment was supplied by Amund Clausen
AJS.

The remote control console is shown below; this console is linked to
a slave console on the bridge and comprises control instruments,
pressure and temperature measuring devices for all essential engine
functions, engine speed, propeller speed and pitch monitoring and
control for all four main engines. The engines are automatically speed
synchronised before they are coupled to the reduction gear, load
distribution and propeller pitch regulation to protect the engines are
also automatic. b

Speed Radar

ARCONI Marine’s new SAMI doppler
Speed of Approach Measurement Indi-
cator shown on the left in use on an oil jetty
on the River Thames as a 100,000 ton tanker
comes in to berth. Speed of approach is
measured on the large meter in the upper
cabinet and also on that'in the lower cabinet,
while a permanent record is simultaneously
made showing direction of movement, as
well as speed, on the graph recorder in the
upper cabinet. The upper cabinet which
contains all the signal processing circuitry is
detachable and may be sited separately in a
pressure proof hut. Information regarding
the speed and movement of the vessel is
passed to the pilot by v.h.f. radiotelephone.
Now a very necessary equipment—with the
size of ships increasing it is more difficult for
the pilot to judge the speed of approach—the
speed indicator can assist in the docking of
all vessels in any weather conditions.

Monitoring System

AN alarm, scanning and monitoring system,
manufactured by Decca and called ISIS
300, provides a standard range of instrumen-
tation from which individual configurations
may be selected for vessels ranging from
yachts to supertankers.

The photograph below shows an installa-
tion in the 250,000 ton Esso Northumbria,
the largest vessel built in Britain., The sys-
tem’s local scanning facility covers 120 points
on the main machinery, cargo pumps and
electrical generating equipment.
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ASSESSMENT OF HEARING

ELECrRONlCS plays a very large part in providing
diagnostic and remedial equipment for the hard of
hearing. The hearing aid is widely publicised and
advertisements for these devices appear regularly in the
daily press. However, little mention is made of the
diagnostic facilities available, for example, local
medical centres and education authorities. Also it is
seldom pointed out that a hearing aid should only be
used if prescribed by an otologist (ear specialist) as in

| some cases a hearing aid would serve no useful purpese,

or may be a source of great discomfort to the user even
to the point of accelerating the degeneration of a
hearing impairment.

AUDIOMETER

The measurement of the sensitivity of a patient’s
hearing under set conditions is of prime importance to
the otologist who is- making a diagnosis of a hearing
impairment.

A simplified block diagram of an audiometer is
shown in Fig. 1. The audio sine wave generator may
be of the continuously variable tuning type, or it may
have preselected fixed frequencies which are based on

. the physical scale of C = 256Hz and not the British

standard concert pitch based on A = 440Hz—where C
would be 261-6Hz. The output from the oscillator is
fed into an attenuator which is calibrated in decibels
against laboratory standards. All extraneous equip-
ment, such as the headset and bone conduction trans-
ducer, are included in the calibration process.

Signals are passed from the attenuator into a linear
frequency response amplifier which drives either the
headset or a bone conduction transducer, probably of
the type shown in Fig. 2. The headsets used are of the
type which exclude external noise, also the earpieces

may be independently selected so that whilst one ear is

IMPAIRMENTS

By S. A. HARDY

being tested the other can be fed from a masking
(white) noise generator at a preset level. This avoids
the possibility of erroneous results due to the tone being
fed to the ear under investigation being heard by the
other through bone conduction.

The basis of the audiometric tests is to select at
random certain frequencies and moving the attenuator
from maximum attenuation to minimum. The patient
presses a switch, illuminating a lamp on the audiometer,
as soon as the sound becomes audible. The audio-
metrician, not necessarily an otologist, then prepares a
graph called an audiogram which in this particular case
would show the patient’s threshold to hearing.

AUDIOMETRIC TESTS

A few audiometric tests used in determination of
hearing malfunctions, other than the threshold test
mentioned in the previous paragraph, are outlined
below to demonstrate the usage of the different
transducers:

(a) The Rinne test is conducted by placing a bone
conduction transducer on the mastoid bone
just behind the ear under test—the patient then
indicates when a tone is no longer audible at a
particular level. The tone is then fed directly
to the ear at the same level and should be perfectly
audible in the case of the healthy ear. The use
of masking noise for the ear not under investiga-
tion is necessary to avoid ambiguous results.

(b) The Weber test is conducted with both of the
patient’s ears occluded to external noise and
tones are fed to a bone conduction transducer
placed on the centre line of the forehead. The
patient then indicates the ear in which the tones
appear. This test is used to prove the binaural
function of the ears.




A range of early horn hearing aids

(c) The Gelle test is carried out by slightly increasing
the air pressure in the external auditory meatus
and simultaneously introducing a tone via an
earpiece. In a normal ear the threshold of
hearing slightly increases at frequencies below
1kHz as the pressure is increased. This test is
used to show seizure of the stapes.

(d) The Bing test is used to demonstrate malfunctions
of the middle ear mechanism. This test is
carried out by placing a bone conduction
transducer against the mastoid bone adjacent to
the ear under investigation and the tone level is
then turned down until inaudible, then the ear
canal is closed off. The tone then becomes
audible again in the case of normal ear.

(The titles for the above list are of American
origin.)

HEARING AID REQUIREMENTS

Most of the consonants in human speech have fre-
quency products which lie in the range of 1kHz to
4kHz and an impairment of hearing in this frequency
range renders speech unintelligible, especially in the
presence of background noises. The audiogram
(Fig. 3) shows the critical area below which a hearing
aid becomes a necessity. For instance case A would
find a hearing aid a necessity, even though the low

Fig. 4. Hearing aid circuit by Mullard
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Fig. 3. Audiogram showing the critical area of
hearing impairment

Whereas

frequency response of the ear is satisfactory.
case B could get by without an aid because the impair- |
ment is over the whole frequency spectrum, but there
is an improvement over the critical area of the audio-
gram.

HEARING AIDS

There are many types of hearing aid available from
reputable manufacturers. However, the circuits given
in Figs. 4 and 5 are Mullard experimental circuits and
the design considerations discussed are the same for
both aids. Both circuits have TR1 (input) and TR2
(driver) collector currents of approximately 250 micro-
amperes, this being the lowest practicable value
consistent with low noise level without signal clipping.
Transistor TR3 in both circuits are class A power
amplifiers and have standing collector currents of
roughly 2-5mA to give outputs of about 0:5mW,

The circuit in Fig. 4, though having more com-
ponents, is able to cope with large variations in ambient
terhperature and by siting the volume control between
thel input and driver stages contact noise generated by
the microphone is reduced. If a mercury cell (such as
the Mallory RM625) is used; the decoupling com-
ponents R3 and C3 may be omitted and the cell life is
about 100 hours. This circuit gives an output of
0-4mW for 5 per cent total harmonic distortion with an

Fig. 5. Mullard hearing aid circuit using a d.c.
amplifier
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The Audiorama headrest type hearing aid

electrical frequency response that is flat to within
0:25dB between 100Hz and 4kHz.

The circuit of Fig. 5 is intended for use in spectacle
frames, ‘hence the requirement of the minimum
number of components. However, the d.c. coupled
amplifier of this type relies on the feedback loop to
govern the d.c. stabilisation of the transistors and their
temperature dependent characteristics. Thus the choice
of Rl and C; are critical, as R1 sets TR3 collector
standing current and C; affects the working frequency
range of the circuit, A loss of 6dB at 1kHz is con-
sidered permissible and a time constant of one second
(R1 x Cp) is required. The predicted electrical fre-
quency response of this circuit is within 1-5dB of the
response level at 1kHz over the range of 300Hz to
SkHz. However, the battery drain is slightly higher
and the circuit has an ambient temperature limitation
of 0 to 39 degrees C, the ideal working point being set at
25 degrees C.

Hearing aid of the type shown in Fig. é

e

_ Both circuits have an approximate acoustic gain of
50dB allowing for an overall air to air loss in the
microphone and earpiece of 35dB.

TRANSDUCERS

Both circuits (Figs. 4 and 5) use electromagnetic
devices for the microphones and earpieces. Two
advantages of the electromagnetic device are that it is
not affected by high humidity levels and it is less
sensitive to contact noise than the higher gain crystal
counterpart. Most hearing aids are designed to drive
electromagnetic earpieces or bone conduction trans-
ducers which are sometimes used for certain types of
deafness.

Some aids, such as the spectacle frame or behind the
ear device, have the transducer mounted in the body of
the aid with a small bore (}in internal diameter)
flexible polythene acoustic coupling tube which
terminates in a special acrylic perspex ear insert as
shown in Fig. 6. Also the type of transducer that is
fitted directly into the outer ear canal, though similar
to the earpiece supplied with some transistor radios, has
the ear insert moulded to fit the individual’s ear for
maximum efficiency and comfort.

When a hearing aid is prescribed utilising either of the
above inserts, casts are made by the consultant from
which the insert is manufactured. This is done by
filling the contours of the part of the ear where the
insert is to be situated with a special compound. The
compound consists of two chemical components which,

ACOUSTIC COUPLING
TUBE

PLASTIC INSERT
IN CONCHA

i ACOUSTIC EXIT AT

OPENING OF EXTERNAL
AUDITORY MEATUS

Fig. 6. A hearing aid using an acoustic coupling
from the transducer in the aid to the outer ear canal

on mixing, are semi fluid but rapidly harden after a short
period of time though retaining a certain amount of
flexibility. This impression is then used to form the
casting mould for the plastic insert. The process is
much the same for the manufacture of dentures.

It is not usually convenient to use a hearing aid all the
time and some people do have hearing impairments that
do not require the use of an aid. For this reason
Audiorama (a member of the Plessey group of com-
panies) manufacture a headrest for domestic usage in
conjunction with television, radio, tape and disc replay
equipment. The headrest (Fig. 7) also provides
protection from the hazard of equipment using the live
chassis a.c./d.c. technique.

Future trends with the advent of integrated circuits
should result in even smaller hearing aids with much
improved frequency responses and power gains allowing
for the limitations of acoustic feedback.
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TEGHNIGAL
TRAINING

/n radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish
to prepare for a recognized examination, ICS
can further your technical knowledge and
provide the specialized training so essential
to success. ICS have helped thousands of
ambitious men to move up into higher paid
jobs—they can help you too! Why not fill in
the coupon below and find out how?

Many diploma and examination courses available,
including expert coaching for:

C. & G. Telecommunication Techns'. Certs.
C. & G. Electronic Servicing

R.T.E.B. Radio/T.V. Servicing Certificate
Radio Amateurs' Examination

P.M.G. Certs. in Radiotelegraphy

General Certificate of Education, etc.

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

T St v ey
INTERNATIONAL

est. 1s9r ~ CORRESPONDENCE SCHOOLS |

Dept. I51, Intertext House, Stewarts Rd., London, S.W.8 |

Please send me the ICS prospectus—free and without ]
obligation,

(state Subject or Exam.).... .
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ADDRESS ...
INTERNATIONAL CORRESPONDENCE SCHOOLS

Practical Electronics October 1970

250 watts
r.m.s.

class AB

power
amplifiers

off the shelf for as little as 2/- per watt. Maximum
distortion 0.1% 20Hz to 20kHz. Full power band-
width 10Hz up to 80kHz +1dB. Complementary
and quasi-complementary versions in all power
ratings perform to the same high standard.
Unconditionally stable, Fully protected against
accidental misuse.

Driver Card
Plus QJSAS omm%

* Stereo Integrated Circuit Preamplifiers

* Stereo Headphone Amplifiers

* Toroidal Mains Transformers

all designed to the exacting standards of the

professional user.
Transaudio combines sophisticated design and
no-nonsense engineering in semi-kit products
incorporating Motorola transistors/I1Cs and other
dependable components assembled on fibre glass
circuit boards. Write today for full details.

Transaudio Limited
=i

8 Elsworthy Rise London NW 3
“‘Setting the Standard for the Seventiesj
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SEMICONDUCTORS & COMPONENTS

GUARANTEED

BRAND NEW
TRANSISTORS
2G301 4/- 2M3394 4/- 3INI42 19/6 BCIS0 12/6 BFY53 5/6 NKT237 6/-
G 4/~ 2N 4/6 3NI143 19/6 BCI67 3= BFYS56A 11/~ NKT238 5/=
2G303 4/- 2 4/6 3NI52 22/6 1] 3/6 BFY75 6/— NKT240 5/6
06 8/6 2N3404 7/6 BC168B /9 BFY76 B8/- NKT241 5/6
2G308 6/~ 2N3405 9/- R.C.A.:— BCI6BC 3/- BFY77 11/6 NKT281 5/
09 6/- 2N3414 5/6 40050 10/3 BCl69 3/6 BFY85 - NKT71 /-
2G371 3/- 2N341 6/6 40251 17/6 BCI69B 2/9 BFY%0 13/6 NKT781 5/-
2G374 4/- 2N34l6 T/6 40309 6/6 BCI69C 3/- BFWS8 5/6 NKTI04i9
2G3sl 4/6 2N3417 7/6 40310 9/~ BCI70 Jj6 BFW59 5/- 4/6
2N404 4/6 2N3570 '~ 40311 7/- BCI7I 3/6 BFWGED 5/- NKTI0439
96 4/~ 2N3572 17/6 40312 9/6 BCI72 3/6 BPX25 37/- /-
2NE9T 4/- 2N3605 40314 7/6 BCI75 5/6 BPX29 36/- NKTIO519
2N698 5/~ 2MN3606 5/6 40320 7/6 BCIB2  4/6 BPYI0 129/- =
06 /& 2N3607 4/6 40323 6/6 BCIB2L 2/3 BRY39 ?/6 NKT20329
2N706A 2/6 2MN3I662 7/6 40324 9/6 BCIB3 4/6 BSXI9 3/6 7/
2N708 & 3~ 2N3663 7/6 40326  7/6 BCIB4  4/6 BSX20 3/6 NKT20339
2N709 12/6 2N3702 2/6 40329 &/~ BC212L 3/6 BSX2l 76 6/
IN7I8 5~ 2N3703  2/6 40 5/6 BCY30 5/6 BSX26 9/- NKTBOIII
72 6- 2 3/6 40347 16 BCY3l 5/6 BSX27 9/6 ]
2NT727 &/— 2N3I705  3/- 40348 10/6 BCY32 7/6 BSX28 6 NKT80112
2ANS |4 3/6 2N3706 12/6 40360 8/6 BCY33 4/- BSX60 16/6 17
N916 3/6 2N3707 3/~ 40361  9/6 BCY34 4/6 BSX6l 12/6 NKTBOII3
2N9| 6/- 2N3708 2/~ 40362 I1/6 BCY38 4/6 BSX76 4/6 21/~
2N929 4/6 2N37 2/- 40370 6/6 BCY39 8/6 BSX77 5/6 NKTB02II
IN930 5/6 2N3710 2/6 40406 116 BCY40 7/6 BSX78 56 7)
2N987 10/6 2N3711 2/6 40407 B/~ BCY42 3/- BSY24 3/- NKT80212
2N109% 6/6 2N38BI9 7/~ 40408 10/6 BCY43 3/~ BSY25  3/-
2Ni09| 6/6 2N3B23 22/6 40410 12j6 BCY54 6/6 BSY26  3/6 NKTB02I3,
2NII31 5/6 2N38B54 5/6 40467A 11/6 BCY58 4/6 BSY27 3/6 17/
2NI132 6/6 2N3B54A 5/6 4046BA 7/- BCYS9 4/6 BSY28 3/6 NKTBO214
2N1302 3/6 2MN3B55 5/6 14/6 BCY&0 19/6 Y29 36
IN1303  3/6 2M3B55A &/~ ACIO7 — BCY70 4/- BSY32 5/~ NKTB02I5
2N 4/6 8! 6/- ACI26 4/~ BCY7I 8/6 Y36 5/-
2NI305 4/6 2N3B56A 7/- ACI27 5/- BCYT72 3/6 Y37 5/- NKTB0216

]
<
W
@

2N 5.. 2N3866 30/~ ACYI7 5/~ BDI24 12/~ BSYS3 7/6 OC25 10/-
2N 86 2N 8/~ ACYIB 5/~ BDI3l 19/6 BSY54 8- OC26  6/6
2N 8/6 2N3877A 8/~ ACYI9 5- BDI32 19/6 BSY56 18/~ OC28 12/6
2N 8/6 2N388A 12/6 ACY20 5/- BDYI0O 27/6 BSY79 9/- OC29 15/-

Y82 10/6 OC30 8/

2N 5/- 9 /6 ACY28 4/- BDYI8 49/6 BSY95A QC36 12/6
2N |86 6/6 2N3903 7/- ACY40 4/- BDYI9 62/6 BSW4| B/6 OC38 10/6
IN 8/6 2N3904 7/- ACY4l 5/- BDY20 22/6 BSW70 5/6 OC4l  4/6
2N2147 14/6 2N3905 16 ACY44 B8/~ BDY38 19/6 DI6&PI 7/6 OC42 5/-
2N2148 12/6 7/6 ADI40 8/- BDY60 36/- DI&P2 8/- ©OC 44:—
2N2160 11/6 2N4058 3/6 ADI49 11/6 BDY61 136/~ DI6P3 7/6 ©OC45 /6
2N2193 9/6 2N4059 5/- Apiso 12/6 BDY62 27/6 DI6P4 8/~ OC46  3/-
2193A10/- 2N4060 5/- ADI6| 7/6 BFIIS 5/- GETI02 &/- OC70 3/~
2N2194A 4/6 2N4061 4/6 Apis2 7/6 BFII7 9/6 GETII3 4)- OC7I 2/6
IN2 j6 INAGG 4/8 arios g DEIE3 76 GETII4 4i- OC72 26
IN2218 6/ /6 ‘AFil4 5. BFI&7  5/- GETIIE 4/ 7 6/6
2N2219 &/- 2N4255 /6 AFIIS 6 F173 /6 GETII9 4/- OC75 4/6
FINDS 5/ 2MN4285 3/6 4Fjjg s BFI77  6/6 GETI20 6/6 OC76  4/6
IN2721 5/- 2N4286 3/6 Afrj|7 5. BFI7B  12/6 GET873 3/- OC77  &/-
5 2N4287 3/6 Arjjg 128 BEI79  14/6 880 6/- OC8I 4/

IN2287 20/6 2N4288 3/6 afjj9 4/ BFIB0 7/~ GET8S87 4)- OC8ID 4/6
2 7 6/- %“:233 ;1: AF124 46 ;I:‘I‘ 6/6 gETBS? 4/6 DE 3 ii-
2N2303 5/- 42 16 AFI25 s 6/6 890 4/6 =
5- N4l 36 apiyg 4 BFIBS  efe GETS% 4/s OCI39  &/6
BEg, I MG gE AnE fo et 1 cmm 46 scue o
2N2I6oA Bi6 e 1he AFI3Y e BEISE 218 A 16 QeI e
aNadi0 - 8/e 20028 116 Ari7e 11— BRI . B¢ HATIeT 6= OcCio 66
N3 s/e 2002 M6 Arize 146 BEIZE  BI6 DATI% & OCaol 96
2N2484 66 /6 AFIBO  10/6 /= 2 f
IN2539 4/6 2N5172 3= Xrig F200 10/6 MATI2I 6/~ OC202 12/6
240 46 INais log Afm3 s BUEL - Moo aie ocaor gle
2N2613  7/- 6 AF279 9/6 = h v i
2N2614 5/- 2N5176 ~ AF280 12/6 F237 6/6 MI420 22/6 C205 8/6
646 11/6 AFZII 6/6 BF23 6/6 M2l 22/6 OC207 7/6
96 616, 2N5232A 6/- ASY26 5 BF244 9/6 MJ430 20/6 OCP71 8/6
2N2711 6/~ 2MN5245 12/6 7‘6 BFXI12 4/6 MI440 19/6 ORPI2 12/6
2N2712  6/- 2MN5246 12/6 6 BFW6I 136 MJ480 19/6 ORP6D 10/—

IN2713 /e 2N5249 13/6 ASY28  5/6 Bexiy 4/ MI481 25/ ORP&I 10/-
IN2TI4 5f_ 2N5249A13/6 Qg;gg g“ BEXI3 4/6 MI450 20/ FPI46A  4/6
2N286! 2N5265 62/6 /=

2/8 5 BEX29 7/- MI491  27/6 TIP3IA 16/6
N2 gi 'ﬁ- 55~ A3Y30  3/- BEX30 9/ MIIBOO 43/6 TIPI2A 196
IN2904A B/- 2N5267 52/6 A3YS éf; BEX43 7/6 MIE340 12/6 TIS34 126
8/~ 2N53 0 §/¢ BEX44 7/6 MIES20 17/6 TIS43 8/
2N2905A 9/ 2N5306 8- A3Z20 1§¢. BEX68 13/6 MIES2I I17/6 TIS44  2/6

6 MPF10: 1/6
2N2924 3j6 2N5354 5/6 BCIO9 3/- BEX87 10/- MPS3638 6/6 TIS49 3/6
2N2925 3/6 2N5355 5/6 BCII3 5/6 BFX8s 5/- NKT00I3 7/- TISS0 4/6
2N2926

2N5356 6/6 BCII5 &/6 BFX89 12/6 NKTI24 66 TISSI 3/6

Green 2/9 2N5365 9/6 BCII6A 7/6 BFX92A 12/6 NKTI25 4/6 Tis52  3/6
i N5366 6/6 BCII8 6/6 BFYID 6/6 MNKTI26 4/ TISS3  &/-
w Yellow 2/6 3N53¢7 11/6 BCI2I 4/~ BFYI| B/6 NKTI28 6/- TIS60  6/-
«w QOrange2/6 2N5457 7/6 BCi22 4/- BFYI2 4/6 NKTI3I5 6/6 TIS6I /=
2N3011 6/— 2N7IBA 6/- BCI25 11/~ BFYI3 4/6 NKTI37 6/6 ZTXI07 3/6
2N30I4  6/6 Lcn0 5. BCI26 11— BEYI7 4/6 NKT210 4/6 ZTXI08 36
2MN3053 5/6 25020 15/ BCi34 6/6 BFYI8 6/6 NKT2i1 4/- ZTXI09 3/6
2N3054 11/~ 23020 3718 BCi3s /6 BEYIS  6/6 NKT212 4/- ZTX300 3/6
2N3055 15/- o /6 BCi36 7/6 BFY20 12/6 NKT213 5/- ZTX301 3/6
2N3133 ¢/~ 25! 56 BCi40 76 BEY2I 16 NKT214 4/- ZTX302 4/6
2N3I34 6/~ 2207 - 6/6 BCi47 3/6 BFY24 9/~ NKT215 4/- ZTIX303 4/6
el I dn 6o N mm le- W Je Sron o

= B = -

N33%0 7)e 25503 5/6 BEiS) 36 BFYAl 10/ NKTZI9 Si- Zrso; ;ff
2N3351 4/~ 3N83  37/6 BCI54 B/6 BFY43 12/6 NKT223 5/ Solco &
2N3391A 6/~ 3NI28 14/~ BCI57 4/- BFY50 4/6 NKT224 4/ /=
2N3392 4/~ 3NI40 15/6 BCI58 3/6 BFYSI 4/6 4/~ ZTX503 5/-
2N3393 4/~ 3NI4l 15/~ BCIS9 4/— BFY52 4/6 NKT229 4/- ZTX504 12/6

Post & Packing 1/6d per order. Europe 5/-. Commonwealth (Air) 13/-.
Send 6d. stamp for price list.

PANEL METERS

38 Series—FACE SIZE 42 x 42mm. All prices fur 1-9 pieces.
5 _uA J‘I’,’S 100uA, 35/-; 200uA, 32/6; SOOpA ,' , 50-0-50uA,
35/-; 100-0-100uA, 32/6; 500—0-500;1.0\. 25/—; 1MA, 25/-; 5MA,
25/-; 10MA, 25/-; 50MA, 25/—; I00MA, 25/-: SOGMA. 25/-;
IA w- 5A, 25/-; 10V, 25/-; 20V, 25/-; 50V, 25/—; 300V, 25/—;

SILICON RECTIFIERS
PIvV 50 100 200 400 600 800 1000 1200

R v TR T S TN R T L s
BATS L & aan i fu (PR kAT ety B
EA S Tes Vo (B0 S 6 XA NSNS S
I0A lojé 16 13- 1S/ 176 196 25 3
174 11/6 /&6 15/6 18/~ 19/6 24/~ 31/6 37/6

12
*5A only 1A Types are plastic

DIDDES & RECTIFIERS ‘

QA73 19
OA

IN461

IN9I4 16 I5|32 3,'- 79 1/6
IN916 1/6 15940 1/6 OABI 1/6
IN4007 4/6 AAIIS 2/6 OABS 1/6
15010 3/- AA2I3 4/6 OA9%0 1/6
1S021 4/- AAZI3 4/- QA% 1/6
15025 5/- AAZIS 2/6 OA95 1/6
1544 2/- AAZI7 2/- QA200 2/-
IS113 3/- BAIOD 3/- 0A202 2/-
15120 3/~ BAID2Z 4/6

15121 3/6 BAIlIO 7/-

15130 2/6 BAIIS 1/é

MAINS TRANSFORMERS

| amp Charger. Sec, 0-3-5-9-17V .s o i .. 196
2 amp Charger, Sec. 0-3-5-9-17V X iy . 2506
| amp (Douglas) MT103 Sec. tappings frorn 6V to 50V M
2 amp (Douglas) MT|04 Sec. tappings from 6V to 50V .. 426
Post and packing 4/6.

5 amp (Douglas) MTIUT Sec. tappings from 6V to 50V o Nej=

Post and packing 7/6.
Various other Douglas Transformers ranging from +A to 5A in
stock (de:an\s in catalogue),

TRIACS

SCAIA 6 amp 100V 19/6
SC4I1B 6 amp 200V /-
SC41D 6 amp 400V 27/6
SC50D 15 amp 400V 60/
40512 (RCA) TO-5 mod. 6 amp 400V 33/-
40430 (RCA) TO-66 6 amp 400 et = .. ITl6
40486 (RCA) TO-5 mod. 6 amp 400V .. e b e D=
E:onnmy Range Triacs

TC4/10 (Pl’essrt] 4 amp 100 PIV i i o o 15)=
TC4/20 (Pressfit) 4 amp 200PIV . s 5 s P ¥
TC4/40 (Pressfit) 4 amp 400 PIV - S o <o 198
TC3/40 (TO-5) 3 amp 400 PIV .. o3 i3 P 22/6
ST2 DIAC .. is ‘e 9/6

INTEGRATED CIRCUITS
SEE OUR SEPARATE ADVERTISEMENT ON PAGE 835
SHOWING NEW 1.C.s AT NEW LOW PRICES.

SCOTCH CASSETTES C-60

NORMAL PRICE 17/11. OUR PRICE 12/-
SCOTCH 3in TRIPLE PLAY t

NORMAL PRICE 24/10. OUR PRICE 18/-
PLEASE NOTE: DUE TO BULK BUYING WE CAN NOW OFFER
TEXAS, RCA AND NEWMARKET SEMICONDUCTORS AT
INDUSTRIAL DISTRIBUTOR PRICES. NEW QUANTITY PRICE
LIST NSOW AVAILABLE FOR INDUSTRIAL USERS UPO
REQUE

THYRISTORS | CAPACITORS
PIV 200 300 400 A large and comprehensive
1A 5!— 5.'6 7/6 B/- 96 range available: Electrolytic,

3A 6/~ 7|6 B/~ 9/- 10/6 Polyester, Ceramic, Poly-

S5A = l|,'— 13- — 15/- styrene, Silver Mica, Tantalum,
TA 1= 13/- — 19/6 Trrmmers, Tuners,

25A 17#6 30/ 33[— — 37/6 Example:

Alse 12 100 PIV, 15/-; 600 2,000m FJ.SV

PIV 3516 25A 400 PIV 37/5 2,500mF EOV Ilﬂ"

3.000mF 25V, 10/6
VEROBOARDO 15 01 2:000mF Sov. 1916
Matrix Matrix

36 4- WIRE-WOUND RESISTORS
43 4% | o5 wane 5% (up to 270 ohms

43 49 oy
e ave 5 vatt bt (upto 8.2k 2 only), 2/
- 10 watt 5% (up to 25k} enly),
3 (plain)  — 11/6 B
5 R I7m (plain) 15/6 -_—
VeroFinsbasz | POTENTIOMETERS
Vero Cutter, 9/~ Carbon:
——— Log. and Lin., less switch, 3/~

HEAT SINKS | Log. and Lin., with switch, 4/6.

48 » 4 ¥ lin Finned for Two | Wire-wound Pots (3W), 5/6.
TO-3 Trans,, 9/6, 48 x 2 x lin Twin Ganged Stereo Pots, Log.
:irsmet;, (oSrOOInesdTOE3 T.Ir‘g\ss., | and Lin., 7/6.

/6. For -1, 6d. For !

V- Finned. For TO-18, 1/~ PRESETS (CARBON)
Finned. For TO-18, I/-Finned. | 0-] Watt 1-

| 02 Watt 1/3
RESISTORS | 03 waee e
Carb Fil | DR
ot 59 3d. mmmsrons
%wztt 5%, 4d. R53 (STC) 25/6
K151 (Ik)

watt 59, 5d.
iwac: Igcf:. 6d. Mullard  Thermistors also in
2 watt 10%., 1/3 stock. Please enquire.

Tel. 01-452 016125 A. MARSHALL & SON  &miaisiraunerfonpretenars, CpLIRRS, MELGOME
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SAT 9-5
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THE SOLAR ECLIPSE OF 1970

The eclipse of the sun on March 7
this year was perhaps the most
important in the  Thistory of
astronomy. The extensive tech-
niques of all the disciplines associated
with astronomy and space environ-
ment has brought a wealth of data
for analysis. Though much of this
data will take some time to evaluate,
a good deal of preliminary infor-
mation has been given out from
various sources. This information
is mainly concerned with the corona
and the effects observed in the
ionosphere.

Before the advent of the Lyot type
of coronagraph, astronomers had to
rely on the eclipses for observation
of the corona. It is still .true that
only at the time of the eclipse can
the best observations of the visual
corona be made. To this is
added the techniques of radio astro-
nomy, rocketry and other space
research methods. The eclipse this
year was therefore a considerable
adventure with the very important
advantage of cross correlation of
data.

There was an important prediction
of the shape of the corona as it
would be at the time of the eclipse
by K. H. Schatten. This prediction
was based on the measurements of
the photospheric magnetic field in
the weeks that immediately preceded
the eclipse. A number of the
predictions were fulfilled particularly
the presence of large helmet type
streamers,

SPACECRAFT EXPERIMENTS

However, in other respects there
were a number of predictions not
observed and it would seem that the
deductions based on spacecraft ob-
servations need modification in the
light of this eclipse. Rocket obser-
vations had been made on a number
of occasions before the eclipse using
a coronagraph. Special experiments
carried out by the Naval Research
Laboratory of Washington made use
of an Aerobee rocket launched from
New Mexico two hours after the
eclipse.

One important observation was
directed to the examination of white
light corona at 3 solar radii.
Normally when using earth based
telescopes this area of the corona is
difficult to observe.

The Los Alamos Scientific Labora-
tory made airborne observations of
the corona, the chromosphere and
geophysical observations of the en-
vironment during the eclipse. The
aircraft flew at a speed of 508 knots
at a height of just over 36,000 feet.
The observations were thus enabled
to be carried out for a period of 5
minutes 30 seconds which was two
minutes more than for earth based
instruments.

A very comprehensive experiment
using five spectroheliographs were
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flown on an Aerobee Rocket from
Wallops Island. This was fired into
the eclipse path to photograph and
scan the ultraviolet and the XUV
flash spectrum electronically.

Unfortunately, only part of the
data was found usable in the form of
a film in a cassette. The whole pay-
load sank into the Atlantic because
of the malfunction of the recovery
system. The payload was recovered
by the Naval Research and Develop-
ment Salvage unit.

The recovery was on March 22 and
it is thought that the cassette which
was coated in Teflon owes its survival
to the slowing down of electrolysis
by the presence of the Teflon.

ECLIPSE EFFECTS

The effects in the ionosphere of
the solar eclipse showed a reduction
of the electron content of the “F”
layer by as much as 30 per cent.
There were a number of effects in
the ionosphere on radio propagation
over a very wide range of frequencies.
Satellite transmissions have yielded a
great deal of data so that it will be
some time before the final conclusions
can be drawn.

Measurements were also made at
very low frequencies in region of 10
to 20kHz; three phase changes were
noted. At even lower frequencies,
1 to 10kHz, some extraordinary
phenomena appeared. During and
for about an hour after the eclipse,
“risers”” were noted at 1-8kHz and
2-4kHz. Risers are musical tones
of rising frequency.

A number of suggestions have been
putforward as a tentative explanation,
all of which involve the “D’ layer
which is also very much reduced in
density during total eclipse.

Certain travelling ionospheric dis-
turbances that were observed may
be caused by gravity waves. The
timings of certain oscillations show a
near agreement with the possible
effects of the cool shadow of the
moon moving at supersonic speed
across the atmosphere and generating
gravity waves as suggested by
Chimonas and Hines.

MARINER TO YENUS AND
MERCURY

The launch in 1974 of the Mariner
with two objectives, Venus and
Mercury, will carry seven experiments.

SRACEWATGH

By Frank W. Hyde

These have been chosen from the
40 or so suggestions that were put
forward. The total payload will
be 113 pounds out of the total weight
of the probe which is 900 pounds.

The probe will swing by Venus in
1974 at a distance of aboyt 3,300
miles and will then proceed toward
Mercury under gravity alone to pass
the planet at a distance of some 630
miles a month later,

With the completion of the other
two large dishes at Madrid and

. Canberra, there will be continuous

contact by television and telemetry
direct to earth. This means no
storage on tape and re-transmission.
All events recorded will be in real
time. Many more pictures will be
transmitted and it is expected that
some 5,700 frames will be transmitted
of Venus and 2,700 of Mercury.

It is hoped that the ultra violet
“clouds’’ which circulate round Venus
every five days will be observed.
The infra red radiometer will look
for “holes” in the Venusian cloud
cover. The photographs of Mercury
should reveal whether it has satellites
and also whether there are any
special features on the surface.
There will also be an ultraviolet
spectrometer which will determine by
solar occultation whether Mercury
has an atmosphere.

The occultation of the two trans-
mitters will provide data as to the
mass and radius, and whether it has
an atmosphere and an ionosphere.

The magnetic fields near the planets
and the particle densities will be
measured by other experiments
aboard the spacecraft.

MOONQUAKES

Every month, when the moon comes
to its closest point to the earth, it
suffers a slight quake. This occurs
every 28:2 days and the seismometer
set up by the Apollo 12 crew has
been sending continuous signals
since last November. It is from the
strong and weak signals that this
new state of the moon has been
derived. Identical patterns appear
at the time of the closest approach
each month.

It has, of course, been known for a
long time that the moon bulges
toward the earth about one metre at
this time. These results also confirm
that the moon has residual heat.
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By J. N. WATT

REGUIATDF

SUITABLE FOR PHOTOGRAPHIC COLOUR PROCESSING CONTROL

COLOUR printing is becoming more and more
popular with amateur photographers. In this
process it is vital that the enlarger lamp output remains
constant despite mains voltage fluctuations, for not only
will the density of prints be affected by any changes,
but colour balance will be altered also.

Since correct colour balance is probably the most
difficult characteristic to achieve in printing, it is worth
while to go to some trouble to eliminate as many
variables as possible. A constant light output from
the enlarger lamp will certainly go a long way towards
achieving this.

In black and white printing also, a stable light level
will assist in producing consistent results.

CONSTANT VOLTAGE

Probably the best method of ensuring a constant
level of illumination is to run the enlarger from a con-
‘stant voltage transformer—indeed, this is done in
commercial colour printing laboratories. However,
the cost of such a trarsformer could approach that of
the enlarger itself.

The alternatives are either to work in the darkroom
at times when mains vo]tage fluctuations are at a
minimum, or use a resistive dropper in series with the
- enlarger lamp.

The resistance of the dropper is adjusted to give a
constant voltage across the lamp. Since this voltage
can be no higher than the lowest mains voltage ex-
perienced, a lamp of a lower rating is sometimes used,
although as enlarger lamps are normally arranged to
be overrun in any case, the light loss is often acceptable.

The disadvantages of a system using such a resistor
are fairly obvious, It is wasteful, since excess voltage is
spent as heat, and a large unwieldy resistor is required
to achieve this dissipation.

SOLID STATE CONTROL

"The use of some kind of solid state semi conductor
device seems to be called for, and it is actually quite
easy to construct a lamp dimmer control using a
thyristor and a bridge rectifier. This would remove
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the objections of large bulk and the need for the dis-
sipation of heat.

A further improvement is the use of a triac with a
saving in components, for no bridge rectifier is then
needed, to obtain full wave control.

TRIAC

Many readers are no doubt familiar with the opera-
tion of the thyristor in control applications. The triac
operates in principle like the thyristor. When triggered
into the conducting state by a suitable gate signal it
will remain so until the current through the device is
reduced to less than the holding current.

It is different however, in that it can conduct in
either direction on application of a positive or negative
gate signal. Having three electrodes and bilateral a.c.
operation provides the derivative, triac, from friode,

a.c.
In Fig. 1 is given the circuit of the controller. The

~ symbol for the triac is that of two thyristors in inverse

parallel. Because of its bi-directional properties MT1
and MT2 are used in place of anode and cathode, MT
being the bi-directional anode, or more commonly
termed ‘“‘main terminal”.

Integral to this particular device is a diac, or bi-
directional trigger diode. The symbol for this logically
enough is two diodes in inverse parallel. The input to
the diac is the gate input which controls the triac in
phase with the load current.

TRIGGER INPUT

The capacitor and resistor network preceding the
triac gate make up a phase control circuit. By varying
VRI1 the phase angle at which conduction begins may be
varied. The 7 arrangement of C4, R6 and C5 in
combination with VR1, forms a circuit with a double
time constant which provides smooth control from low
to full power.

When the voltage on the gate capacitor exceeds the
breakover voltage on the trigger diode this conducts
and switches the triac on for periods in the positive and
. negative half cycles. The length of these periods is
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Many New Models!
in the FREE
HEATHKIT 1971 Cutalogue . . .

CONSUMER HI-FI & AUDIO

Here’s the bumper Heathkit catalogue for you. Read about the wonder
and fascination of kit building . . . see in full colour the world's best
values in Hi-Fi Radio, and even model radio control. Get up to
date with what’s new in scientific instrumentation . . . instruments
for test and service . . . in fact there is a Heathkit for almost
every purpose, in every walk of life. A wealth of information
is all yours for the price of a postage stamp, in the Free

Heathkit Catalogue.

MARINE

% No previous knowledge of elec- ¢ Save up to 507, over factory built

tronics required. equipment.
* Ll;;lf;"s\:ii: c:i::;’ IkiT z::‘:sl % Money saving direct from factory
you how. PRI
Building Heathkit models is so They make excellent Christmas
st By . Py “TRENT’ SPEAKER

HEATHXIT

HEATH (eioucester) LTD., GLOUGESTER GL2 6EE

(BLOCK CAPITALS PLEASE)

A Schlumberger Company

Many other models in wide range

Name
FILL IN THE COUPON FOR YOUR Address
FREE CATALOGUE TODAY

2510 Post Code
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MONO TRANSISTOR AMPLIFIER

A really high
fidelity mon-
aural amplifier
with  perfor-
mance charac-
teristics to muit
the most dis-
eriminating lis-
tener. 6 tran-
sistor  circunit
with integrated
preamplifier
assembled  on
special printed
sub panel.

AD161-AD162 operating in

symmelrical complementary

pair. Output transformer coupled to 3 ohm awl 15 ohin

speaker sockets. Standard phono input sockets. Full
wave bridge rectifler power supply for a maing 200-
. Function

240v. Controls: bass, treble, volume/on/
selector for PUI, PU2, tape, radio. The H=L.700 is
strongly constructed on rigid steel chassis hronze ham
enamel finish, size 0§ "' 5 in. high.
Sensitivity —PIT1—30m/v, 56K input impedance.
PU2 —110m/v, | meg input impedance,
Tape - 110m/v, 1 mneg input impedance.
Radio —1101 1 meg input impedance,
Output power measured at 1Ke—6-2 watis RMS into
3 ohms, 5-8 watts RMS into 16 chm. Overall frequency
response 30c/s-18Kc¢/s: Continuously variable tone
controls; Bass, +8db to —12db at 100¢/s. Treble,
+10db to —10db at 10K<¢/s.
The HSL,700 has been designed for true high fidelity
reproduction from radio tuner, gramophone deck and tape
recorder preamp. Supplied ready built and tested, com-
plete with knobs, attractive anodised aluminium front
tch nel, long spindles (can be cut to suit your
housing requirements) full circuit diagram and operating
instructions.

our spEcIAL PRICE £ 0 1 9.6, v. « v. 5.

LOUDSPEAKER BARGAINS

3in 4 ohm 10/-, P. & P. 1/6. 5in 3 ohm 16/, P, & I 3/~
7 % 4in3ohm 21/-,P & F 10 - Gin 3 or 15 ohm 35/=,
P. & P. 6/-. EM.1. 8:: 5in 5 ohm with high flux magnet
28/-, P. & P. 4/~. EML.I. 13} :: 8in 3 ohm with high
flux ceramic magnet 42/-, (15 ohm 45/-), P. & P. 6/-.
E.M.I. 13 Bin, 3 or 15 ohm with two inbuilt tweeters
and crossover network 4 gns, I'. & P. 6/

BRAND NEW. 12in 15w H/D Speakers, I or 15 ohu.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £5.10.0,
P. & P.7)0. Guitar models: 25w £6,10.0, 35w £8.10.0.
E.M.1. 8jlin HEAVY DUTY TWEETERS. Towerful
:eramjc magnet. Available in 3, 8 or 15 ohm 18/8 each.
P, &P, 2|

2 “RA* TWIN CONE LOUDSPEAKER

10 watts peak handling. 3 or 156 ohm, 37/8, P. & P. 6/
35 OHM SPEAKERS. 31in14/-, P. & P. 2/6.
VYNAIR AND REXINE AND CABINET
F. app. b4in, wide. Usually 35/- yd., our price 15/~
vd. length, P. & P.2/6 (min. 1yd.). S.A.E. for samples.

e e s e e e B
MAGNAVOX DESK TYPE MOVING COIL MICROPHONE.
Medium impedance. Brand New -Hpecial Price 48/-,
P, &P, 2.

BALANCED ARMATURE EARPHOKE
Approx. 70 ohm impedance. Can be nsed as ultra sensitive
mike or speaker., ONLY 3/6. P. & P.1/0

. High imp. for desk or haml use,
High sensitivity, 18/8, P. & 1. 1/6.

HIGE IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 21/-. P. & P.1/6.

HIGH IMPEDANCE DYNAMIC STICK MIEES. MHigh
sensitivity. 89/8, T. & P.2/q,

SPECIAL OFFER! PLESSEY TYPE 20 TWIN TUNING
@ANG, 400pF -- 140pF. Fitted with trimmers and
5:1 integral slow motion. Suitable for nominal 470 ke/s
LF. Sizeapprox.2::1::1}in. Only 8/6. P. & P. 2/0.
e

STOCKISTS OF SINCLAIR EQUIPMENT
Z.80 Awplifier 89/8, P. & P. 2/, Stereo 60 Pre-Awmplitier
10,8, P. & P. §/-. PZ5 Power Supply £419.8.P. & P.
3/6. PZG Power Supply £7.19.6. P, & P. 3/6. IC.10
Integrated Circunit §9/6, P. &. P. 2/~

. SPECIAL OFFER!!

HI-FI LOUDSPEAKER SYSTEM. Beantifully made
teak finish enclosure with most atiractive Tygan Iront.
Size 161° high :: 101" wide - 8~ deep, Fitied with
E.M.I, Ceramic Magnet 13" = 8 bass unit, two H.F.
;INNrMnn'iﬁiln An:.ﬂoernnllluvar. 4
ower han 2 10 watls. ~ tar,
B s 3 ohv ipedance. 8 GNS. 7

TRANSISTOR STEREO 8 - 8 MK I

Now using Silicon Transistors in first five stages on each
channel resulting in even lower noise level with improved
sensit v, A really first-class Hi-Fi Sterco Amplifier Kit.
Uses 14 transistors giving 8 watis push pull cutput per
channel (16W mono). Integrated pre-amp. with Bass,
Treble nmd Volume controls, Suitable for use with
Ceramie or Crystal cartridges. Output stage for any
speakers irom 3 to 15 ohms. Compact dlesi, all parts
supplied including drilled metal work. Cir-Kit board,
attractive front p knobs, wire, solder, nuis, bolts—
no extras to buy Jle step by step instructions enable
any constructor to bhuild an amplifier to be proud of.
Brief specification: Freq. response --3dB. 20-20,000¢/s.
Bass boost approx. to +12dB. Treble ‘cut approx. to
—16dB. Negative feedback 18dB ovér main amp.
Power requirements 25V at 0-6 amp,

PRICE§: AMPLIFIER KIT
KIT 23, 'ABINET £3. ost Free.

Also available STEREO 10--10. As above but 10 watls
per channel. PRICES: AMPLIFIER KIT £12. POWER
PACH KIT £3.10.0.

tirenit dingram, construction details amd paris list (free
with kit) 1/6, (8.A.L.).

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V, Battery or from H.T.
line 200/300V. Frequency response 15Hz-25

Glain 26dB. Solid encapsulation size 1§11
Brand new — npmpletc with instruction

17/8. P. & P. 2/6.

SPECIAL PURCHASE!
E.M.I. 4-SPEED PLAYER
Heavy 8%in. metal turntable.
Low tlutter performance 200/
250 V shaded motor (90 V
tap). Complete with Iatest
type lightweight pick-up arm
and mono earbridge with t/o
stylii for T.P/78. LY

83/-. P. & P 6/G.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, ELS4,
EZ80 valves. Separaje Bass, Treble and Volume controls.
Complete with output transiormer matched for 3 ohm
speaker, Size 7in. w. : 3d. 6 h. Ready built and tested.
PRICE 7§/=. P, & P, 6/-. ALS0 AVAILABLE mounted
on board with output transiormer and speaker ready to
fit into cabinet below. PRICE 87/6. P. & P. 7/G.

DE LUXE QUALITY PORTABLE R/P CABINET MK II
Unecut motor board size 14} # 12in., clearance 2in, below
51in. above, Will take above amplifier and any BAR, or
GARRARD changer or Single Player (except ATG0 and
$P25). Rize 18:<15x8in. PRICE 79/6. I'. & . 9/6.

10/14 WATT HI-F1
AMPLIFIER KIT

A stylishly finisheid
monaural amplifier
with an output of
14 watts from 2
ELS4s in push-pull.

HONEYWELL MICROSWITCHES §/P. C/0. Push-button
actio] Rating 2560v. AC at 15 amps. 8ize approx.
1§~ 3" =" 5/-each. P. & P.1/- (6 or more post {ree),

TEL PIC AERIALS WITH JOINT. Can be
angled anl rotated in any direction, 12 section Heavy

Super reproduction
of both music aml
speech, with negli-
gible hum. Separate
inputs for mike amil
gram allow records
and a ]

Chrome. Fxtends from 7° to approx. 56", Ma
diameter 1", 10/-each, P.& P.1/6. 6 section Lacquered
Brass. Extends from 67 to approx. 2217  Maximum
diameter }*. 5/- each. P. & P.1/-.

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Prima 0-210-240V. Secon-
dary combipations: 0-5-10-15-20-25-30-35-40-60V hali

wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 amps
full wave. Size 3inL ‘- 3inW = 3inD. Price 3§/,
P. &P 0/~

MAINS TRANSFORMER. For tr
Pri. 200/240V. Sec. 9-0-0 at G0
Pri, OV. Sec. 12-0-12 at 1 a

istor power supplics,
14/=, P. & P. 2/6

200-220-240V, Sec. 215V at 580mA.

Tapped Primary
12/8. P.& P.C

BATTERY CHARGER TRANSFORMERS. 200/240V.
input. Nominal output for G or 12V. batteries 3 amps.
Bize approx.3 :: 21 > 2}in, Brand New. Price 21/
P. & P. 5/-.

HIGH GRADE COPPER LAMINATE BOARDS
8363 %in. FIVE for 10/-, P, & P. 2}-.

1o follow cach other.
Fully shrouded section woumnd output iransforner Lo
match 8-15Q speaker and 2 independent volume controls,
and separate bass ang treble cont rols are provided giving
ood 1ift and cut. Valve line-up 2 ELE4s, ECC83, EFS6 and
EZ80 rectifier. Himple instruction booklet 2/8 (Free with
parts). All parts sold separately, ONLY £7,10.6. P. & I'. §,
Also available ready built and tested eomplete with std.
input sockets, £0,10.8, P. £ T'. 8/6.

BRAXD NEW TRANSISTOR BARGAINS, GET 15
(Matched Pair) 15/-; V15/10p, 10/=; OC71 6/-; OCT6 8/=;
AF117 3/6; 2G330 (NPN) 3/-.

Set of Mullard 6 transistors OC44, 2 - 0QC45, AC128D,
matched pair AC128 25/-; ORP12 Cadmium Sulphide
Cell 10/8. All post free.

£10,10.0; POWER PACK

DE LUXE STEREO AMPLIFIER
N—

Ae. aing
200-240 vaolis.

wave
rectification
wiving ade-
quate smoothing
with negligible bum.
Valve line wup:—2:
3 Triode Pentodes.
N Twao 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 leit aml right hanid channels can be
adjusted by means of a separate “*balance” control fitted
at the rear of the chassis. Tnput sensitivity is approxi-
mately 300m/y for full peak output of 4 watts per chaznmel
(8 watls mono), into 3 ohm speakers. Full negative
fesdback in a carefully calenlated circuit, allows high
volume Jevels (o he used with negligible distortion.
Supplied complete with knobs, chassis size 11in, w ¢ din. x.
Overall height Including valves 5in. Ready by and
tested to a high standard, Price £8.18.6. P. 4 5

1..EZ80 as full wuv

4-SPEED RECORD PLAYER BARGAINS

Mains models. All brand new in maker’s packing.
LATEST BSR. C109/A21 4-SPEED AUTOCHANGER.
With latest mono conipatible cartridge £6,18.6. Carr. 6/6.
With stereo cartridge £7.19.8, Carr. 6/6.
LATEST GARRARD MODELS. All types available 1025,
2025, 8P25, 3000, AT60 ete, Send 8.A.E, for Latest Prices!
PLINTH UNITS cut out jor Garrand Models 10235, 2023,
2000, 3000, 3000, ete. With righl transparent plastic
pecinl (bsign enables above models to be used
r in position. Also suitable for housing ATGO

OUR PRICE #£5.15.0 complete. T. & I 8/6.

[
amd SP235.

LATEST ACOS GP91/18C Mono Compatible Cariridge with
t/o stylus for T.I’_;‘EP,'TR. Universal mounting bracket.

P. &P 1/G.

SONOTONE 9TAHC com co Cartridge with
diamond stylus §50/-. I. & P r
RO T/O Stereo Compatible Cartridge fur
EP/LP/Stereo/78. 32/6., P, & P.2/-.
LATEST RONETTE T/0 Mono Compatible Cartridge for
&P.’LPI 78 mono
oo P. &P, 9

ible

or sterco records on mono cquipment.

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT

Type TAL

Peak out-
put in excess
of 1! watts.
All stan-
dard British
components.
Built on
printed circuit panel size 0 :: 8in.
Generous size Driver and Output Transformers. Output
transformer tapped for 3 ohm and 15 ohm speakers.
Transistors (GET114 or 81 Mullard AC 128D and matched
pair of AC128 o/p). 9 volt operation. Everything supplied,
wire, battery clips, solder, cte. Comprehensive easy to
follow instructions and circuit diagram 2/8 (Free with
Kit), All parts sold separately. 'IAL PRICE 48/6.
P. & P. 3/-. Also ready built and tested, §6/-. P. & P. 3/-.

3-VALVE AUDIO
MPLIFIER HA%4 MK II
Designed for Hi-Fi reprodue-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7iin w, > 4in, d.
4%in. b. Incorporates ECCS83,
EL84, EZ80 valves. Heavy
duty, double wound mains
iransformer 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 fesdback 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 £4,15.0, P. & P. 6/-.

HSL “FOUR"” AMPLIFIER KIT. Similar in appearance Lo
HA34 above but employs entirely different and ady:
circuitry. Complete sef of parts, ete. 78/6. P. & P.

HARVERSON'S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound

mains transformer, EZS0 rectifier and ECLS2 triode
tode valve ns audio amplifier and power output stage.

VERY POWERFUL COMPACT MOTOR
For 12v. D.C. operation. Off load consumption approx.
100mA. Totally enclosed. Quiet in operation with high
starting torgue. Overall gize approx. 13°L :: 1}" dia.
Free shait " dis 17L. Ideal for Model Makers, ete.
ONLY 7/6 each P. & P. 1/~
3 or more post free (A few Gv. versions also available).

Impedance 3 ohms. Output approx. 3:5 watts, Volume
and tone controls. Chassis size only 7in. wide > 3in. deep 2
in. bigh overall. AC mains 200/240V, Supplied absolutely
Brand New completely wired and tested with valves and
good quality output transformer. FEW ONLY.

OUR ROCE BOTTO! 55 "_ P.&P.
BARGAIN PRICE ! 8/-

e HARVERSON SURPLUS CO. LTD. P( P ’eai;:' :‘: :""a’ ’Y
Early closing Wed. 1 p.m. 170 HIGH ST., MERTON, LONDON, S.W.I8 Tet.01-540 3985 | GUorp APPLY 16 0.8, ORLY,
4 Jew minuies from Sowth Wimiledon | o pury STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES i PRV AN ORDEES
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/\ CONTROL |
LOAD e =
LO -0 O 4 ” il
St o
D1 L1 3mH
15113 -
1
C3 T
0-01pF 100k 4“01:3%1
R6 10kQ MT1
R4
RS i3 C s
15k0 0-1uF 0-1pF
3 NO - s 2

RCA 40432

M?Z (CASE)
&

Fig. I. Complete circuit of the triac lamp controller with meter circuit and interference suppression

governed by the setting of VR, the cumulative effect of
which is to permit the power to the load to be varied.

Typical load voltage waveforms for early triggering
in the cycle are given in Fig. 2. Here, the power
available would be near maximum.

INTERFERENCE SUPPRESSION

Improvements in the manufacture of s.c.r.’s and
triacs has resulted in faster turn on times. In the case
of the 40432 triac used, this time is about 2 to 3 micro-
seconds. Pulses with such short rise times are a
source of radio frequency interference and some form
of suppression is necessary.

In the circuit, L1 and C3 prevent interference being
fed back via the mains leads. Radiated interference is
kept to a minimum by mounting the components in a
metal box, then earthing this.

In practical tests carried out with a transistor radio,
interference was only apparent with the radio held about
a foot away from the completed controller.

The inductor L1 is made up by pile winding about
400 turns of 26 s.w.g. enamelled copper wire on a small
Aladdin coil former complete with iron dust core.

Since this coil appears in series with the load there
is a power handling limit of 200 watts.

VOLTAGE MONITORING

In order to be of value in enlarger lamp controlling,
an accurate means must be provided for measuring the
voltage applied to the lamp. Unfortunately, an
ordinary moving coil voltmeter is calibrated for r.m.s.
sine wave voltages, which is not much use for measuring
the distorted waveshapes as given in Fig. 2.

A “true” r.m.s. voltmeter would indicate correctly
since lamp light output is strictly dependent on applied
r.m.s. voltage; but such r.m.s. meters are expensive
and not easy to obtain.

METER CIRCUIT

The meter circuit, which is in parallel with the load
terminals in Fig. 1, was developed to overcome this
problem and found to be not only accurate in use but

Practical Electronics QOctober 1970

to have an advantage over r.m.s. meters for the range
of voltage employed.

The diode D1 permits only positive going half cycles
to charge ClI.

R1 and R2 prevent the circuit from becoming a peak
reading voltmeter and in combination with C1 effect a
compromise between peak and average voltages to
indicate true r.m.s. lamp output over the range 190 to
250 volts.

Since only this limited range is required, advantage
is taken of the technique of expanding the meter scale
with the Zener diode D2. The capacitor C2 removes
the 50Hz ripple and gives meter needle stability.

As the object of the meter is to maintain a steady light
output irrespective of mains fluctuation, calibration is
unnecessary as the only requirement is an arbitrary
constant meter setting.

CONSTRUCTION

All of the components of the controller fit inside a
41in by 34in by 2}in die cast box. This provides at
once, a robust housing as well as electrical screening.
Reference to Fig. 3 gives the complete prototype wiring

TRIAC STARTS TO
CONDUCT HERE

SUPPLY VOLTAGE LOAD

VOLTAGE

Fig. 2.
switch on points

Supply and load waveforms indicating triac
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COMPONENTS . . .

; = T
< . Resistors
5 0 R2 RI 33kQ IwW
R3 0| [RetE R2 10k IW
R3 15k
l | ¥0e] R4 220

R5 10kQ
R6 10k
All L-10%, + watt carbon except Rl and R2

Potentiometer
VRI 100k wirewound

Capacitors
Cl 0:-1uF polyester
C2 47uF elect. 6V
C3 0-0luF polyester
| C4 0:-1uF polyester
C5 0-1uF polyester

Mains " 4|2 @ RS Triac <

Toput \ i Triac | 40432 (R.C.A.) with heatsink
(Electrovalue, 28 St. Jude’s Road,

Earth R4 Diodes Englefield Green, Egham, Surrey)

tag DI 1S113

D2 ZFIé |16V Zener

i

Inductor
To load LI 3mH (for details see text)

Fig. 3. Wiring of the controller in a diecast box. The Meter

tag strips are shown removed from their mountings to show Ml  0:ImA f.s.d. moving coil
the connections of the triac mounted on the heat sink (note
the two leads which connect to tags) Switch

S1 Single pole changeover toggle switch

Miscellaneous
Die-cast box (Eddystone) 4% in' x 34 in x 2} in
Aladdin coil former 4mm with square base, dust
iron core, 26 s.w.g. enamelled copper wire
Tag strip

LOAD

S S (o)

Fig. 4. The substitution of a double-pole change-over
switch for S| enables a neon lamp to be used as a full
power indicator.
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TRANSISTOR RADIOS

TO BUILD YOURSELF &=

Backed by after sales service

NEW! roamer eight mk 1
WITH VARIABLE TONE CONTROL

7 Tusable Wavebands: Medimn Wave 1, Medium Wave ¢, Long Wave, S.W.1, &,
and Trawler Bawd. Built in ferrite rod aerjal for Medium aml Long Waves. 5 section
plated telescopic merinl for Bhort Waves cun be angled and rotated for maximum

sistors plus 3 diodes. Famous make 7
shade with gold blocking. Hize 0 - 7 - 4in a
with parts).

o2, 8.3,

riormance.
Pueh-pull output using 600Mw type tramsistors. Socket for car aerial. Tape record socket.
Selectivity switch. Hwitched earpiece socket complete with earpiece for private listening. 8 tran-
4in speaker. Alr spuced ganged tuning condenser,
switch volume control. Wave change switch and tuning control.  Attractive case in rich chestnut

¥ pprox. Easy to follow instructions and diagrame
make the Roamer Eight a plensure to build.”  Parts price list and easy build plans 8/~ (FREE

Total building costs £6 .1 9 n P';fqp'

chroms

On/ofl

roamer seven
mk IV

JLLY TUNABLE WAVE
B—M.W.1 M.W.2 LW

Band. Extra Medium waveband
provides easier tuning of Radio
Luxembourg, etc. Built in ferrite
rod aerlsl for Medium and Long
Waves. Retractuble 4 sectlon 24in
chrome plated telescopic aerial for
peak Short Wave listening. Socket
for Car Aerial. Powerful push-pull output. 7 transistors
and two diodes including Micro-Alloy R.F. Transistors. Fumous muke

7 » 4in P.M. speaker. Alr spaced ganged tuning condenser. Volume/on/off control,
wave change swilches and tuning control. Attractive case with carrying handle. Rize
9 » 7 » dinapprox. Easy to follow instructions and diagrams make the Roamer 7 a
pleasure to build, Parts price list and easy build plans 3/~ (FREE with parts).

Total building costs

5 P. & P. Personal Earpiece with switched sucket
bl = '”ﬁ for private lstening, 5/- extra.

NEW!

transeight

SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER

Attractive case in black with

red grille and cream knobs and
dial with polished brass
inserts. Bize 9 2 5} : 2fin.
approx. Tunable on Medium aml Long
Waves, 3 Short Waves and Trawler Band.
Bensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short Waves.
8 improved type transistors plus 3 diodes. Pusb-pull output, Battery economiser
switch for extended battery life. Ample power to drive a larger speaker. Parts
‘price list and easy build plans 5/~ (FREE with parts).

Total building costs

P.& P. Earplece with switched socket for private
56 listening 5/- extra.

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

Attractive black and gglqnc.;n]m .‘!lzluha'i “1; r
$lin. Tunable over bo ediun and g Waves i

wlilh extended M.W. band for easler tuning of Total building costs
Luxembourg, etc. 7 stages—& transistors and 2 P.&P.
diodes, supersensitive ferrite rod aerfal, fine tone e
moving coil speaker. Easy build plans and parts 3/6
price list 1/6 (FREE with parts).

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

Attrastive case with red speaker grille. Size 6}
4fin = 1}in. 7 stages—3 transistors and 2 diodes, Total building cos

ferrite rod aerial, tuning condenser, volume control,
fine tone moving coil speaker. Easy build plans and 4 P.&P.
parts price list 1/6 (FREE with parts), I 3/9

roamer six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case with gilt fAttings. Size 7} L1
1§in. Tunable om Medium and Long Waves, two
Bhort Waves, Trawler Band plus an extra M.W. band
for casier tuning of Luxembourg, etc. Senaitive
ferrite rod aerinl and telescopic aeriul for Short
Waves, lg ntagum——ﬂgigan';rhbmu and 2 d‘ioc:l:lyg— Total buildi f
cluding Micro-Alloy R.F. Transistors, etc. rying o uilding costs
strap 1/6 extra). Easy bulld plans and parts price 9

list 2/~ (FREE with parts). (Note : When present P.&P.
atocks of these cases are cxhausled a new case similar 46
o " Transeight " will be supplied.) !

RADIO EXCHANGE LTD

61a, HIGH STREET, BEDFORD. Tel. 0234 52367

I enclose £ ... .. .. please send items marked
ROAMER EIGHT | ROAMER SEVEN []
TRANSEIGHT 0O POCKET FIVE 5id |

TRANSONA FIVE [J ROAMER SIX 6 l

Parts price list and plans for... ... :

— — —

* Callers side entrance Stylo Shoe Shop
* Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.
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BSR 4-SPEED SUPERSLIM

AUTO RECORD CHANGER
Plays 127, 10” or 7" records.
Auto or Manual. i

1in.
motor board 3iin.
below 2iin. AC 200/250v.
with STEREO/MONO XTAL

£7

BSR UA70 Btereo/Mono Transcription £ I 4
Auto Changer, Calibrated Stylus Pressure,

BSR r WAS0 Btereo/Mono.

Plays 12", 1 £8

, 10" or 7" records.

Size 12 < Biin, AC soo.'zm Post 5/-.
GARRARD PLAYEM with Sonolone 8TA Clr!!idnl.
Btereo Diamond/Mono Sapphire. SP25 Mk II £15.
ATE0 Mk II £15. Model 3000 £13. Post 5/-.
RECORD PLAYER PORTABLE CABINET 15/‘_
Bpace for amplifier and autochanger. Post §/-.
RCS DE-LUXE 3 WATT AMPLIFIER. Ready made tested.
2-siage with triode pentode valve, 3 watis output. Tone and
volume controls. Isolated mains transformer. Knobs,

mntm valves ECL82, EZ80, Response

0-182,000 nnl Sensitivity 200mV, FPost §/-.

BC! 2 WATT AMPLIFIER with Inuﬂlmk«r and

v ve DCL82. Post 5/-. £3
B.B 5. TEAEWOOD BASE Ready cut out K
:da . out for 71 f 6
B IHI PLASTIC COVERS FOR ABOVE BASE.
tinted z:l.ntiu: attractive appesrance.
Complete with mono cartridge 28/6.
EMI JUNIOR 4 SPEED RECORD PLAYER. Mains £3
operated motor, turntable and pick up. Post 5/-.
@Po4 55
L.P. nnly 10 8, All standard fixing complaiu with ltyllu
CRYSTAL MIKE INSERTS
PORTABLE A
Portable mini p.a. system.

mounting (state player make and m
77/6
m PICK-U! ARM.
HI. IDGES
; GP93 45/-; ; GP67 19/6, ACOS
14" dis. 8/8. ACOS 13" dia. 12/6. BM3, 1" dia. 9/6
uses — ideal for

phone or Record Player
Amplifier, etc, Attractive
rexine eovereﬂ cabinet,

12 x 8 x din., with
mcfhl‘i 4in, speaker
and four fransistor one watt :
power amplifier, Uses PPD battery.
1";'“ pew with Iamous makers’ guarantee.

=

RA2W Ferrite Aerial .

Ose. PSO/IAC ........
LF. P50/2CC 470 ke/s 017 Printed Ginuit. rmu
8rd 1.F, P50/3CC 8/7 | 1.B. Tuning Gang
2 6/7 | Weyrad Booklet .

67| 0PTL.........

68 < iim, 5/
VOLUME cormzms 800:m Coax 9a. 5.
Long ,wm“ mm, Size | BRITISH AERIALITE
5 K. obms to 2 Meg. LOG or | AERAXIAL-AIR SPACED

40 yd. 28/-; 60 yd. 40/-.
FRINGE LOW LOSS 2/-
Ideal 625 lines |y,

WIRE-WOUND 3-WATT
POTS.

LIN. L/'§ 3/-. D.P. b~/
STEREO L8 11/-, D.P. 15/~
Edge 5K, B.P, Transistor, 5/-.
WIRE-WOUND 3-WATT POTS.|
Small type with small knob. |

Values 100 to 80 5/. | LONGSPIND
cubonanxtoamez P d lﬂommlmk

VEROBOAHD 0-156 MATRIX "
2} « Bin. 3/8. 2} x 3%in, 3/2. 31 xatm 3/8. 3} :5in. 5/2.
EDGE CONNECTORS ; 24 way 7/8.
PINS 38 per pul:.kel 8]1. 7i8.
S.R.B.P. Board 0-15 MATRIX 2}in, wide 6d. per lin.
IH: wlﬂa 8d, per lin.. 5In. wide )F- per Iin (up to 17in.),

* GENERAL PURPOSE TRANSISTOR

PRE AMPLIFIER BRITISHE MADE

for Mike, Tape, P.U., Gﬂikr
llmr! 9-1%v, or H.T, line 200-300v. 0]
13"::1}"» 1", Response 25 c.p.s.to 25 Bm.
For use wilh valve or transistor equipment,
insiructions mnu.ed Brand new.

@uaranteed. Details §

Suaraniced Dolafls 8AE.
NEW T'UBULAB BLEGTROLYT!GH CAN TYPE!
2/350V 2/8 | 100/25V ..

*

ation. Bize
6 db gain,

4/350V .. 2/8

8/450V .. 2/6

16/450V .. 3/-

a8/450V .. 4/~

25/25V .. 2/- it

50/60V 2/- 100 -+50 -+50/350v.9/6

nm-m ELECTROLYTICS. 1, E. 4, 5, 8,18, 25, 30, 50, 100,
200mF 15V 2/-; 500, 1000mF 12V 3/6; 2000mF 25V 7/-.
OERAMW lpl? mu Dl.ml? 98d. Bilver Mica 2 to 5000pF, 04,
'ER 350V-0 2(8; 1mF 8/-; zml" 150V 3/-,

EM‘I-BOOI!nOOSGd D 1/=; 0-25 1/8; 0-47 §/-
1,000V-0-001, 0 DD&.UDM?,ON 00&.13 0-047, 0-1, 2/6.
SILVER MICA. Close tolerance 1%. 2- F 1/8; 560-
2,200pF 2/-; 2,700-5,600pF 4/-; 8,800pF~0-01, m1d 6/-; each.
TWIN GANG. ‘0-0" zospr+1vsp 3 11#- Slow motion
drive 365pF -+ 365pF with 25pF +25pF, 11/-; 500;!' slow
motion, stv.ndard 9/-; small 3-gang 500pF 22/-. SHORT
WAVE, 25pF,
CHROME TILEBGDPIG AERIALS 28in. 5/-.
TUNING, Solid dielech'in IDOpP. SNpF. 500pF, 7/- each.

IMERS, Com) OpF, 1/

F, 150pF, 1/8: &50\)‘? 1,5 W’Bp? 750||F 2/-; 1000pF,2/6,

TEIEEEGDIT CT COOLED half wave BDmA7ﬂ
85mA 9/6. SILICON BYZ13 6/-; BY100 10/-,
Full wave Bridge Rectifiers 75mA 10/-; IBDmA 19/8.
EX-GOVT. £250v. 200mA

TIFIERS

NEON PANEL INDICATORS 250v, MHDG Red, Amber 4/-,
RESISTORS. Preferred values, 10 ohms to 10 mez.

A , 209 8d.; 1} w.8d.; 2 w. 1/-; § w. 10% 6d.
HIGH STABILITY. ! w. 2% 10 ohms to 10 meg., 2/-.
. Preferred values 10 ohms to 22 meg., 8d.
WIRE-WOUND RESISTORS § wait, 10 wnlt. 15 watt,
10 ohms to 100K, 2/- each; 21 watt, 1 ohm fo 8-2 ohms. 2/-

Q MAX CHASSIS CUTTER

Complete: a die, a punch, an Allen screw and key
iin. 16/6 {in. 17/6 1liin. 19/8 1iin, 24/ 2in. 44/3
tin, 16/6 lin, 19/6 . liin, 20/8 13in. 28/« Zsln 57/8
{in, 16/8 1+in, 18/6 1iin. 21/6 2in. 39/9 lin. sq. 36/6

TRANSISTOR MAINS POWER PACKS. FULL WAVE
9 It mm. Elu 41«21 % 2in, Metal case.

Crackle finish. put terminals. On/off switch.
l!ll! Wuve 9 wltSOmA Size 2} < 1}in. Smap t Is 36/~

ALL MODELS “BAKER SPEAKERS" IX STOCK

BAKER 12in MAJOR £9

30-14,500 c.p.s., 12in
double cone, woofer and
tweeter cone fogether
with 2 BAKER ceramic
magnet nmmbl! having
a flux density of 14,000
gauss and a fotal flux of
145,000 Maxwells, Bass
resonance 40 ¢.p.5. Rated
20 watts, State 3 or 8 or
15 ohm. Post Free.

B e

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

ﬂg l‘led!hn CrOBSOVEr,

L] an

Dhe bae snd g1 10,0

R — I ——.

BAKER * GROUP SOUND » SPEAKERS — 8 or 15 ohm.

'G;loup 25" 'Group 35' ‘gmup 50'
1 12in .+

25 watt £7 35 watt £9 50 watt £19

—_—
TEAK HI-FI SPEAKER CABINETS, Fluted wood front.
For 10 or 12in round Loudspeaker .... . £9,0.0.
For 13 < 8in or 8in round Loudspeaker

For 10 < 8in or 8lin round Loudspeaker
LOUDSPEAKER CABINET WADDIKG 18in md.e.

— e

TWO-WAY CROSSOVER NETWORK 300 o/s, With variable

tweeter aftenuator giving accurate bigh/ low frequency
n.'lwte Mounted on panel 5in, < 4in. witl th control knob,

ter and wooler leads and input !o:mimh 38 I[-

Bultl.bie for 3 to 8 ohm impedance. Post 2/~

Horn Tweeters 2-16ke/s, 10W 8 ohm or 15 ohm 28/8.

De Luxe Horn Tweeters 2-18 Kc/s, 15W, 16 ohm 58/6,

ELAC Moving Coil De Luxe Cone Tweeter 5 ohm 35/-.

8000 c.p.s. CROSSOVERS 3 or 8 or 15 ohm 18/-.

SPECIAL OFFER! 80 ohm, 2}in, Eim dia.; 35 ohm, 8 in.

25 ohm, 8in, dia.; 6 - 4in; 8% Bin im.-l 7’ EACH
15 ohm, 3in. dia.,' 7 l:ln, 8x TYPE
8 ohm 6:<4in; 3 ohm, 2 im. Bm. B!n. 5 < 3in, 7 x 4in.

LOUDSPEAKERS P.M. 3 OHMS. !28 8 5in, 25/-;

8« 2}in 18/-; 8in 35/=; lﬂxmnaﬁ—

Sin. WOOFER Swattsmax, 20-10,000 cps, 8 or 15 ohm. 36/~
ELAC 8 in, De Luxe Ceramic 3 obm or 15 ohm 50/~

SPECIAL OFFER! FAMOUS RICHARD ALLAN LOUD-

SPEAEERS 8 or 10 or 12in Twin cone 3 or 15 ohm 39/6,

OUTPUT TRANS. ELS4 etc, 5/-; MIKE TRANS. 50:1 5/

SPEAKER COVERING MATERIALS. Samples Large S.A.E

MAINS TRANSFORMERS %%
250-0-250 50 mA. 6.; 8 v.2 Wps, centre tapped 28/«
250-0-250 80 28/~
250-0- a.BEv la,0r5v.2a. 38,‘-

5
5a.63v.1a,0rbv.2a. 38/-
V. c .3 .PEB 50/-

@ma

. 4 &l
. 8.
, 8
.3

B 3 v. 1} amp.
GENERAL P! 1 'AGE. Outputs 3.4,5,
8,8,9,10,12,15,18, 24 and 30 v. 2t 2 a, 38/~
1'amp., 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 80, 38/
AUTO  TRANSFORMERS 0-115-230 v. InnnhOuipnt
60w. 18/6; 150w. 38/~-; G500w. £5: 1000w, £12,
CHARGER TRANS! FORIERB Inw! 200/250v

for 6 or 12v,, 11 amp., 24/-; 4 a| » 38/=

FULL WAVE BRIDGE GEARGEB "RECTIFIERS:

6 or 12v. outputs, 11 amp,.8/-; 2 amp. 11/-; 4nmp 1%/-,

COAXIAL PLUG 1/3, PANEL SOCEETS 1/3. LINE 3/6.
BOXES. SURFACE OR FLUSH 5/-

BALANCED TWIN FEEDERS 1/- yd. 80 ohms or 300 ohms.
JACK SOGKET Btd. open-circuit 2/6, closed circuit 4/8;
Chrome Lead Socket 7/6. Phono Plugs 1/-. Phono Socket 1/-.
JACK PLUGS Std. Chrome 3/-; 8-5mm Chrome 2/6. DIN
SOCKETS Chassis 3-pin 1/8; 5-pin 2/-. DIN SOGKETS Lead
3-pin 8/8; 5-pin 5/-. DIN PLUGS 3-pin 3/8; B-pin §/-.
VALVE HOLDERS, 0d.; CERAMIC 1/-; CAKS 1/-.

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

With flared iweeter cone and ceramic

5,
L

d 7in, Board 10 > Bin. 3/- magnet, 10 watis.
Bubke Siowmt g e, B B Tl i
> 4in,, 6/=; 11x3in., 7/6; n. /6; " .
15 1410, 15/=; o (7 N’n 8/8; '-i ‘11 2in., 14/8. State 3 or 8 or 15 ohm, Post 2/6
ALUMINIUM P. 18 s.w.g. » 12in, E’G° 14 Bin. Also with twin tweeters. With cross-
5/8; 12x8in. 1¢s° 10 < Fim, 8[8. B Ein 2/6; 8::4in., 1/6. over. State 3 urs«;b ?%:% £4
ost 2/6.
liinch DIAMETER WAVE-CHANGE SWITCHES. 2 p, 2- T g e Ty
way, or 2 p. 8-way, or 8 p. 4-way 4/8 each. 1 p. 1B-way, or . abinet =~ £8
l'v. 2-way, or 4 p. 3-1;1{ ‘Ilgzglch ;lnc:_nu]gmsf. B 3610 % bn Poat 2/6
vechange “ MAKITS » &y, 2 p. 6-way, 3 p. 4-
wan ip Sower, € . -way. [1 wa‘s['"’ég, 2 watei 18- MINI-MODULE
‘waler - waler - waler =
TOGGLE SWITCHES, sp.2/6; sp. dt. 3/8; dp. 8’8 ﬂn at. 4/8 LOUDSPEAKER KIT
ALL PURPOSE HEADPHONES 1o watt 65/- carriaces-
Low mﬁﬁ%ﬂmn"&%‘nﬁbﬁhfm“ 58 T',"’" A e N S I
i n. chipboi in. x 8}in ar; 88, Middle
nr: LUXE STEREQ HEADPHONES 8 ohms . 85/ - s T’;Eg Loinud B:!hg “[d mgigﬁzgrunm' The
“ " eavy s no er unit bas a low resonance
.{'li'_:“ I-:‘:;EA NT cone. The Mid-Range unit is npechlly designed to add
ERASER AND givu lud*ha[mgdle ragh‘l.el u'r and t "a twee'-l_er {:Icreates the
p end of the musl specirum, Tolal response
RECORDING : £0-15,000 cps. Full instructions for 3 or 8 ohm.
HEAD 47/6 TEAK VENEERED BOOKSHELF ENCLOSURE.
DEMAGNETISER \ Post 2/8 16 xc 10 » 9 in. Modern Scandinavian £ 5.5/
200/250 v. A.C, Leallet 5.A,E. y fluted front design for Mini-Module. :
Minimum Post and Packing 2/6. RETURN OF POST DESPATCH. HI-FI STOCKISTS.

RADIO COMPONENT SPECIALISTS

List 1/-.
816

CUSTOMERS FREE CAR PARK.
337 WHITEHORSE ROAD, CROYDON

Open 9-6 p.m. (Wednesd 9-1 pum., Saturd 9-5
Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buse: 7.'?'3 68 prt;s(dao:. ; E S::.' Sel‘hsr;'z‘. 1’.01 01‘ 8

SOUND ACTIVATED
PSYCHEDELIC
LIGHT BOX

Fascinating light patterns of
Green, Blue, Red and Amber.

Works with any mono or stereo

amplifier, or radio output.

Input required 0.2 watts.

A.C. mains operated. Size 13
<18 < din.

£| 2. l 0.0 Post Free
ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES.
ILLUSTRATED EAGLE CATALOGUE -5/-.

BARGAIN AM TUNER., Medium Wave,

Post free,

£4

9 volt,
£

Transistor Superhet, Ferrite aerial. 9 volt.
BARGAIN 4 CHANNEL TRANSISTOR MIXER.
Add musn:al highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner
with separate controls into single output. 9 volt.

Sl CRUTE Y
BARGAIN FM TUNER 88-108 Mc/s Six Transistor.
Printed Circuit. Calibrated slide dial tuning,
:J'Alglgt Cabinﬁt. Size 7 Eb ¢ 4in,
: as above,
e £7.10.0
FM BTEREO MULTIPLEX ADAPTOR for above or 99 ’{6
general use, Reaﬂymlde with 4 transistors, 6 diodes
BARGAIN 3 WATT MLEIER 4 'Iran.ll.ltor 69/6
Push-Pull Readg built, with volume control.

RADIO BOOES % (Postage Bll 3

Practical Eadio Inside Out . 4/6
Practical Stereo Handbook
Supersensitive Transistor Pocki
Radio Valve Guide, Books 1, 2,3,0or 4 ea
T.V. Fault Finding 405/625 lin
Transistor Communication Sets
Wireless World Radio Valve Datn
Transistor Circuits for Radio Conirolled Models

. 7/8
Valves, Transistors and Diodes equivalents Manual... 10/8
Coil Design and Construction .... 5/
Hartley on Hi-Fi Radio Tuners.. gf.

22 Circnits for Micro-Alloy Trnnmtors
Practical Car Radio Installation

3 inch MOVING COIL METERS BR
Various calibrations/movements. 500 Microamp; 31‘,‘6
1 mluampi 50-0-50 Microamp. etc. 85.A.E. for list.
BALFOUR MAINS ELECTRIC
MOTORS. (120v. or 240v, AC). Bize
21« 2% x 1iin. Clockwise 1,200 r.p.m, 4
pole 50mA. Spindle 3 :¢ 8/20. 1/6
Post 2/6.
EE:MI'!L TA;‘E lﬁg&l‘ol\. morm.
. Heavy duty r.p.m. -
135mA (as illusirated). Post 2/6. 25/

CALLERS WELCOME.

.m.)
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and component layout details.
with ceramic stand-offs are used to carry the majority
of components, with the remainder supported by the
switch, control potentiometer and meter terminals.
When ordering the triac the heat sink should be in-
cluded. The latter is soldered to the long tag strip

Here, mounting strips

terminals, then the triac is clipped in. A view
of the heat sink mounted triac is given in Fig. 3.

In view of the light loading of the triac—less than 1A
—the use of a heat sink as such is not really called for,
but it does provide a convenient way of mounting.

If a double-pole change-over switch is available, it is
worth while to make use of the second pole as in Fig. 4
to bring in a neon indicator.

The neon will light when the enlarger lamp has full,
uncontrolled, power applied to it, and acts as a warning
to the photographer that this is so. The inadvertent
use of this setting for exposing, giving over-exposure
of the print, should thus be avoided.

USING THE CONTROLLER
The output of the controller is adjusted as required
so that a constant meter reading is obtained; the
reading chosen must, of course, be a little lower than
that given by the lowest mains voltage likely to be
encountered. :
The switch S1 can be used to apply the full voltage
to the lamp for the purpose of focusing.
The numbered curves A and B in Fig. 5 indicate
light output from a 75 watt enlarger lamp with:
(a) Variation of applied voltage, that is, without the
controller.
(b) Variation of mains voltage but with a constant
meter reading setting of 0:6mA.
Graph (¢) Uncontrolled meter reading with changing
mains voltage.

Practical Electronics October 1970

The output of the lamp in the lower graph is expressed
in terms of the reading on a Weston-3 exposure meter.
It can be seen that the change of almost 14 stops, given
by an uncontrolled lamp when the mains changes from
250 volts to 200 volts, can be reduced to zero by this
controller, so giving good correction for both black
and white and colour photography.

0.9,

0.8 ,/
il
il 0.7 /

¥

LT

25
-

Weston //
reading L ﬁzm

13 —

»)
6.5
190 200 210 220 230 240 250
Mains voltoge

Fig. 5. Graphs showing light output from T5W
enlarger lamp with: (a) Variation of applied
voltage, (b) variation of mains voltage with constant
meter reading of 0.6mA, (c) Uncontrolled meter
reading with changing mains voltage

817
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PART FOUR—By R. W. COLES
PRACTICAL DTL—
SLIDE PROJECTOR DELAY TIMER

IODE TRANSISTOR LOGIC is available in all of the

three package outlines commonly used to house
integrated circuits, namely the modified TO-5 can, the
miniature flat-pack, and the most popular of all, the
14-pin dual in-line plastic package. The dual in-line
package is recommended to amateurs because of its
cheapness and comparative simplicity in use.

It might be thought that ‘‘breadboarding” is a thing
of the past with such sophisticated circuits as these,
but this is far from true. With logic i.c.s it is a simple
matter to “‘breadboard” complete systems instead of
just individual circuit blocks. These ready made
blocks are just as robust as transistors, and in many
respects they are more so.

Home designed printed circuit boards are still useful
for the finished article, although the layout design will
take much longer. It is very difficult to remove a
package with so many pins once it has been soldered to
such a board.

I.C. BREADBOARDING

One breadboarding system that can be used with
success, enabling easy removal of the integrated circuit
package, employs plain white stiff cardboard, which is
obtainable from most stationers very cheaply.

The package layout is first decided upon, and then
roughly sketched out on the board, holes are then made
in the board to correspond with the i.c. lead-outs.
There is no need for accurate marking out; an i.c. can
be used directly as a guide. These holes can be made
simply with dividers or the point of a pair of compasses.
If they are made to take the lead-out tags tightly, there
will be no need to anchor the packages to the board.

All that remains is to wire up the circuit as required.
The wiring can be drawn on the board before assembly,
but remember, manufacturer’s diagrams of i.c. pin
connections, unlike those of valves, assume you are
looking down on the top of the package.

818

By this time you may be asking yourself just what
you can build with i.c. DTL circuitry. Of course you
would like to build your own computer, but it could be
far too expensive.

There are vast new areas open to the experimenter
working with just a handful of gates and flip-flops.
Examples are logic control of a model railway system;
an automatic dipping headlight system for a car,
which provides a manual back-up and manual over-
ride. Automatic indication of an approaching car
when in the manual state can be included, with a
warning signal when you have overridden the automatic
system. Perhaps you might like to try digital control
of a model aircraft. Another idea is a digital clock
with a display on numeral indicators. This article
concerns itself with one application—a slide projector
delay timer.

SLIDE PROJECTOR DELAY TIMER

This simple design, which employs DTL integrated
circuits, is intended to be used in conjunction with an
automatic slide projector, and allows such a projector
to run continuously and unattended, changing slides
roughly every ten seconds. It is mainly intended for
use with a circular slide magazine containing 100 slides
which, in the case of the prototype, was fitted to a
Gnome projector with remote slide changing capability.

The main use of such an installation is as a visual
demonstration aid at exhibitions (the original set-up
was used to simulate a radar display) the projector
being behind an imitation radar console.

An automatic slide projector of this type changes
slides when a remote control button is pressed twice,
the first press causes the slide carrier, containing the
slide, to move to the open position, and also rotates
the magazine one position. The second press allows
the carrier to return to the display state with the new
slide.

If instead of pressing the button twice, it is kept
depressed after the first press, the above process con-
tinues indefinitely, with the disadvantage that whereas
it takes about two to three seconds to change a slide,
the time during which the slide is projected only
amounts to about half a second. This situation is
clearly unsatisfactory for the continuous display
sequence, as it results in only a brief display every two to
three seconds.

Experiments with the button show that a press of 13
seconds was sufficient to produce a complete change of
slide, a shorter press resulted in only half a change, and
a longer press caused the mechanism to commence a
second change. A suitable interval between changes
was decided on as about ten seconds.

PULSE FREQUENCY DIVISION

In this particular application the requirement was
to design a timer which closed a pair of relay contacts,
wired in parallel with the change button, for 1}
seconds in every ten. The eventual design utilises a
pulse generator to provide one pulse every 14 seconds.
The output of this generator is divided by eight in a
binary counter.

As each of the counter’s eight states lasts for 11
seconds, and occurs once in every ten (8 x 13), it is
a simple matter to decode one of these states and use the
resultant output to operate a relay.

The circuit used is shown in Fig. 4.1a, and contains
three bistable i.c. packages type 9945, and one triple
3-input gate package type 9962; the pin connections
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MOTORS

HIGH PRECISION MAINS MOTOR

230V 60Hz ¢ h.p. continuously rated.
3,000 r.p.m. Made by Croydon Engineer-
ing Model KA 60 JFB, Suitable for
eapstan motor. Bize 8in long, 4}in dia-
meter with 6in diameter flange and 4 fixing
holes. These motors are Capacitor Start,
Capacitor Run, supplied less Capacitor.
Also available 3 Phase. 24,100, each.
£1.5.0. P, &

SHADED POLE MOTORS 120V 50Hz

Precision made as used in record decks and
tape recorders, Buitable many other

applications. 10/- each. P, & P, 3/,

PRECISION MOTORS by PULLIN
28V, 3,000 r.p.m., 0-0016 h.p.; 28V,
r,DDG p’m 0-0014 h.p.; each £4.10.0,

HYSTERESIS REVERSIBLE MOTOR
]ncorporaﬁln,g two coils. Each coil when
ite rotation of
ou!-put.nhai!.. 120V GOHz. 1010 r.p.m. 30/—
ench. P. &P, 3/-,

LOW TORQUE HYSTERESIS
R MA23

MOTO|

Ideal for instrument
chartdrives. Extreme-
Iy quiet, useful in

areas where ambient
noise levels are low.
High starting torque
enables relative high inertfa Joads to be
driven up to 6oz/in. vajlable in the
following speeds and rang 40V 50Hz,
4 r.pm., 2 r.pam., 1} rpam., 1 rpm.
$ rpam, 4 r.pm., § rpam., § r.p.a.
1/10 r. pm., 1/12 r.pm., 1/20 r.p. m.,
1/46 r.p.m., 1/60 r.p.m., 1/360 r.p.n.
25/-each, P.&P. 8)-,

HYSTERESIS CLUTCH MOTOR
‘With integral cluteh allow-
ing the motor to drop out
of engagement with the
gear train, thereby facilitat-
ing easy resetting when
used in timers or in con-
iﬂﬂclhn ﬂlh alight spring. 6 oz torque at
“(OV ﬁDHz 1/12 r.pm., r.p.m.,
3 r % r.pm,, § r.p.m., 15 r.p.m.
‘.ZOV boEz. 1/12 r.p.m., 1/10 r.p.m.,
t rpam., 512 r,pam., 4/11 rpm., 2
L.p.m. 130V 60Hz, ¢ rp.m., 1 r.p.m,
24V 601{: 1/20 r.p.m., 4 r.p.m. 85/~ each.

P.&P. j'f

D.C. MOTORS

Bimilar to above type MD 83. 28V
1/20 r.p.m., 1/60 r.p.m., I r.p.m. 12V

1/20 r.pm. 24V 1/15 r.p.m.
l,‘l"r.pm 30/-. P.& P, 3/,

SYNCHRONOUS MOTORS

200/260V 60Hz, New condition, ex-equip-
ment. 8.7 1r.ph, and 1 r.p.m.  Belf
starting, complete with ge;u-lug shuﬂ; iin
dia., iin long. 80/-. P. & P. 3/-.

OSCILLOSCOPE TYPE CT 52
A very handy minia-
ture portable instru-
ment for gel:am!
purpose  applica-
tions, 2}in diam.
tube. Wave form
investigation from
10Hz-20MHz, Pulse
monitoring duration 50 microseconds tn 01
microsecond, Time base free runmning
10Hz-40kHz, Also single sweep facility
from 50 microseconds to 3 miernseconds.
“¥" Amplifier. Delay Line Calibration
Voltage. Power supply 110-250V 40/60Hz.
G60W. Supplied with metal carrying case.
L. 13in, H.Bin. W, 5%in. Weight 14}11b,
Price 822. P. & P. 30/-.

30V

LOW COST ELECTRONIC & SGCIENTIFIC
EQUIPMENT AND COMPONENTS

DELAY LINE

2 microsecond, 4,000 ohm, Type MON
"-6841'.'. Lenglh 2jin X }in x §in. En-
capsulated module. Price 30/-. P. & P. 5/,

STOCK CLEARANCE

In order to give clearance in our new
storea the following E('I[:nl.lﬁl" eipment
is being sold at realistic prices,  All items
are offered in “As is condition’’,

LOR,. Bridge. . ovsvns.
Wayne Kerr =

L.C.R. Bridge .
BLP

L.C.R. Bridge...

!\12100

.£12.10.0
DJ‘J'A

Muirhead . . £7.10.0
Crystal Calibrator.
mi .. 5. 0.0
£0.10.0
n -84 %483,’10
R: rmans X
Freq. Meter.....
nd . £3.10.0
Freq. Meter. . A

., 24, 0.0

Dawes. ..
Multimeter AC/DC T2
. £8.10.0

8. Weston,
Safety Ohmeter ., A
Evershed & \r)gnoles veee 35, 0.0
Bridge Oscli]dtn: e 703
e . .25, 0.0

LF, Ogclllntur. cenn
Daw 27,100

MINIATURE
UNISELECTORS

3 bank, 12 way, 260 ohm,
24V, Type 2200A., Sup-

plied complete with plug-in
base, Size3in x lin » 2in.
A very neat precision com-
ponent. Price £419.8,
P. &P 5.

AYOMETERS

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

el

‘Ulodel 7 MEIT
Model 7X
Model 484
Model 47A
Model 40 "
Model 484 complete with voltage multi-
plier for 480V and 3600V. Current shunts
for 120A and 480A. A.C. Current trans-
former for 20A and 60A. In special
wooden box. £14.10.0. P. & P. 15/~

SET OF MEASURING INSTRUMENTS

Brand new
high grade
moving eoil
meters. Tdeal
auto-elecs ¢
trics and

other general M‘—@—w
d.e, pli-

2D
cations. Supplied with 3 shunts in neat
attache type metal carrying case. Speci-
fications:  Voltmeter 0-15V, 0-150V,
0-430V. D.C. Linear mirror scale SmA
F8D. Ammeter unshunted 7-6mA FSD,
Used with 3 shunts to give ranges of
0-0-34, 0-0-75A, 0-1-54, 0-7-5A, 0-154,
0-30A. The anuneter can also be used as a
0-75 mV Volimeter. Scale length 83 mm.,
Accuracy 1%. Case moulded plastic.
Meter size 4}in » i%in, List price £30.
Our price £5,19.6, F. & P,

AYO TRANSISTOR ANALYSER CT 446
In V. G. condition. Current instrument.
Batlery powered. Bize 15}" x 94 % 5°,
‘Weight 151b,  Price £42.10.0, Carr. £1,

ELECTRIC CLOCK MOTOR

NEW 200-250V, 50Hz, 2W. Synchronous

induction motor. 2 revs. per hour. O/PF
llﬂTela * Iln long. Clockwise

at 1207
on 2in PCD. Price 16/-. P. & P 6/-.

PORTABLE WHEATSTONE BRIDGE
Specification. Type: Moving Coll Galvano-
meter. Ranges: 1. 0-00 to § ohms.

8 3. 5 to 500 ohms.
4. b0 to 5,000 ohms 500 to 50,000 ochms.
Scales: Switched. Slidewir
Galvanometer Seale: 10-0

10,
Moulded plastic. Internal Source:

Dry battery. Dimensions: 200 x 110
66mun. Weight: 0-8kg. List price £25,
Our price £8,19.8.
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CARRIAGE EXTRA
ELECTRONIC BROKERS LTD. (Dept. P.E.), 49-53 Pancras Rd., London, N.W.| Tel. 01-837 7781-2 Cables: Selelectro

Open Mon.—Fri, 9—6 p.m.

OSCILLOSCOPES

Cossor 1035 ..
Cossor 1049 ...,
Solartron 523 ..
Solartron D300. .
Furzehill 0100 ..
Furzehill 0110 .
Furzehill 10848
Airmec 249 ...
Airmee 723

Carriage extra.

COUNTERS

ELECTRO MAGNETIC
COUNTER 300 ohm 24V.

Slow impulse counter
of 10 impulses per
second. /6. P. & P. 3/-.

6 DIGIT ELECTRICAL IMPULSE
COUNTER with electrical and mechanical
reset counter driven by 110 VDC 4400
ohms coil. Reset 110 V DC 800 ohms coil.
Housed in plastic-alloy case. The units can
be interlocked with each other to give
i,ertn.‘al 07 horizontal displays. Price 58/8,

p e L Iy S
VEEDER ROOT & DIGIT COUNTER
Supitable for counting all kinds of pro-
duction runs, business machine operation.
Mechanically driven. Reset type KA 1337,
manual knob. Ex-equipt. but new con.
dition. Special price 85/- plus 5/- P. & P.

3 DIGIT RESETTABLE COUNTER
'I‘al:ﬂlamg 48V d.c. at 48mA; 10 impulses/

sec. Length 4in x Zin < lin. Price
!8150 P. & P. 5/-.

4 DIGIT NON-RESETTABLE COUNTER
Totalising 10 impulses per second. Length

8iin % 13in x l.lln_ "4\' d.c., 300 ohm.

Price 6/6. P. & P. &/-.

6 DIGIT RESEITABLE COUNTER

Totalising 240V 50Hz. Viewing window

'i'.iu xyi‘in Ex-equipment. Price 55/-,
. &

6 DIGIT TOTALISING NON-RESETTABLE
COUNTER

Mechanical operation. Chromium finish.
Length 1}in % {in < §in with viewing
window }in x Jyin. Ex-equipment. Price
9/8. P. &P, 2/6.

BERKELEY DECIMAL COUNTING
UNIT 0-9

4 valves double triode
type 5965 special quality
Unit plogs into standard
octal base, Modular eon-

struction with 10 minia-
ture neon Jamps ondisplay
psmeL Puuer supplies
63V, a.e., 150V

on or Cut-off—15

Blin x sinx fin. Price
685/~. P. & P.b/-.

MINIATURE DIGITAL DISPLAY
Operates on a rear
projection 6-3V.

‘ pilot lamp. Charac-
ter al%e |* high. 0-9
digits with degree

symbol, i.e. (4°).
Dimensions 17 wide,
33" deep, 14" !m'h.
List price 6 gne, Our
pm_e 49/8, P.&P.

EAC DIGIVISOR Mk. Il DlGiTAL
READ-OUT DISPLAY
Uses a sensitive moving
eoil movement to project
digits 0-9 on to a viewings
screen via an optical lens
system. Tmage height
Lmnp B-RV.
4 |

3
ensitivity
lhmen-

SOLEHOIDS
High quality solidly constructed golenoids,
Actuated by 48V 300 Q coil. Overall length

3* » 17 square with a 1" travel of the 1*

250V, 15W, MBC. Panel lamips. Tdeal
making up displays, ete. Length 2}in x
1iin dia, Special offer, 10 for £1, P. & P

Bf=.

MEMORY CORE STORES

42 x 52 2K bit ferrite core store complete
with 84 OA 10 load diodes, Tdeal for build-
ing computer store or holding information

in binary form. Price 55/-. P.& P.7/6.
MINIATURE MOVING COIL
RELAY S115

By Bangamo Wesion,
suitable for D.C. circuit.
A high sensitivity relay
more sensitive than the
electromagnetic type.
Single Coll Resistance
310 micro amps. 3150 .
List price £4.10. Our price 20/-. P. & P. 8/-.

NUMICATORS
Fig. size 16mm.
Cold cathode gas filled in
line 0-8 digital display’
tubes. Long life expect-
ancy. Minimum striking
vultagelso\‘ Side reading
Type XN 13 and XN 3,
Price 18/6 each.
P. &P, 2/0,

DOUBLE AUDIO FADERS

These hard to get, pro-
fessional recording studio
units are ideal for audio
signal mixing, fading pro-
grammes in and out, ete.
Two bank 1,000 4+ 1,000
ohm wire-wound parallel
connection to give 500 chm
1W. Independent tracks fitted scale
makings, with red and blue control knobs.
Panel mounting. Ex-equipment. Prive
£3.19.8. P. & P.7/6.

LINEAR THYRISTOR CONTROLLED
LIGHT DIMMER—BRAND NEW
High grade full wave
bridge circnit gives,
linear  control of
light brightness. Ideal
for controlling room
lighting and a.c.)d.c.
cqmmutator  motors
fitted to portable
electric hand drille. Fits standard Zin
conduit box. 240V, 50Hz, 600W. Price
59/6. P. & P.2/6.

POCKET CALCULATOR
Bave time and solve all
your multiplication, divi-
sion, percentage, cube
and squareroot probleme,
Easy to use pocket calcu-
lator with no errors,
valuable daily
should last a Ilifetime,
offered complete in black
wallet with full instrue-
tions, 8}in diam. 12/8
each, P. & P. 1/6.

RAPID HEAT SOURCE . ..

new Infra Red Tubular
Lamps. Ideally suited as heat

from  brand
Quartz
source for Drying Ovens, Fgg Hate
Incubators, ete. 240V, 440V,
Angstroms.  Length 12in :
Price 15/-. P. & P. 5/-.

"0.000
fin  dia.

REPEAT CYCLE TIMERS

These timers repeat a sel
cycle of switching opera-
tions via a cam and
micro switch, for as long
as the motor is epergised.
Cam RB 2lin
min, 3 min,

6 min cycles at 46/~ Twin Cam RD 22 in
3 min, 4 min cycles at B6/-. 4 Cam RD
24 in 4 mio and 5 min cycles at 75/-. &

dia. shaft. 8/8. P. & P. 3/- (.1m RD 55 2 min 80/-. 6§ Cam RD 26 in
24V. 70 obm. Arnmature 1' DIV emr:m 3 min, 4 min cycles at 85/-. 8 Cam RD
Lug type fitting. L. 1)° 1" x 27 | 28in 3 min, 4 min cycles at 115/=. All plus
Price 4/6. P. & P. 2/6. P.&P. ,'-

3 T g—
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IT SURPRISED US!

We are probably South-East London’s
LARGEST COMPONENTS SHOP

— but the other day a chap walked into our place at Deptford Broadway and said that

he had only just found out that we were there.

“What!" we said, ‘' After 25 years? Incredible!"

And then it occurred to us that there just might be other unfortunate electronics
addicts who didn’'t know that there was a wealth of components close at hand.

So to celebrate our Silver Jubilee let's tell them now . . .

o Garland Bros. Ltd. -
( Do DEPTFORD BROADWAY (Corner of Brookmill Road)
LONDON, S.E.8

A LONG GCOOL LIFE

for your valuable components with the
S.D.C. DeC range of SOLDERLESS breadboards

S-DeC Available as single packs with accessories and
control panel (@ 29/6d or the DeCSTOR double
pack containing 2 S-DeCs, accessories, control
panel, all in a plastic storage container. Only 67/6d.
A 4 DeC packis available, only 117/6d.

T-DeC Now available to the amateur. 208 connection points.
38independentjunctions. Accommodates |.Cs using
standard carriers. Three times the capability for only
twice the price! Unit pack with control panel 50/~d.

n-DeC Primarily for use with integrated circuits; further ©* =
details on request. : Please send me: :
* T-DeCs, $-DeCs and Accessories are all obtainable | """ T-DeC Pack ........... S-DeC Single Pack
o SO DeCSTOR Pack ...ccciiviniin 4-DeC Pack
leadi 1 h hout the U.K.
Faisie supenr U I Tickhere ifyourequirefurtherdetails ofthe u-DeC |
In case of difficulty complete the coupon and
o e § A ! ! enclose PO|Cheque/Money Order value £ | | d. I
mail without delay. Post to: l Money refunded if not satisfied. :
$.D.C. Electronics (Sales) Ltd., ! Ty e O B U T I
34, Arkwright, Astmoor Industrial Estate, | Address ................ccoovuimmuiusmecsssesssisessessotinses |
Runcorn, Cheshire. Tel.: Runcorn 5041 Oy apl SuL Saich gl ) 1) V0 e
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Fig. 4.1a. Block 'diagram of integ
delay timer for a slide projector.

relay operation. Gates GI, G2, G3
type 9945, 845P or MIC945 (3 off)

Relay
operates
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Fig. 4.1b (left). Truth table for the
counter states

Fig. 4.1c (right). Suggested arrange-
ment for supplying the d.c. power

S

+5Y

o)

cc

=] H
12 30
=l 45%
=10 503 2%5' E
=1 6

2
]

=1]
8

— |3
1 =R | =
2
3
- (0)|(@)
sg—R, %S
6
6ND 7 (38 ~6ND 7
;ﬂ—/,: 9945 (S65) 7’W-/

9962(565)

Fig. 4.2. Diagram of integrated circuit dual in-line
outlines with arrangements of pin connections
Iooking down on the top
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rated circuits with the additional discreet components required to make up the
VRI is adjusted so that the projector just goes through one slide change for each
are contained in one i.c. package type 9962, 862P or MIC962, the bistables are

for these are given in Fig. 4.2. In addition three
discrete transistors are used in the clock generator and
relay driver circuitry, together with five resistors and
two capacitors.

The pulse circuit, which generates a negative going,
steep-sided pulse every 14 seconds is ideally suited for
this application as it uses few components, has a very
high input impedance due to the complementary pair
of transistors being used as a four layer diode, and
produces a short output pulse with transition times of
short duration. The time between pulses is set by the
CR time of R1 and CI.

The capacitor charges through the resistor until the
emitter of the transistor TR1 reaches a potential more
positive than its base, which is set to a reference voltage
adjusted by VR1. As soon as its base-emitter Jjunction
is forward biased in this way, it conducts sharply, and
in turn causes the npn transistor TR2 to turn on,

This process is regenerative; the capacitor is dis-
charged through these two transistors which effectively
short it to earth. When it has discharged TRI is no
longer forward biased, so it turns off and presents a
high impedance to the CR network, which allows the
capacitor to begin charging slowly again.

The output pulse is taken from the wiper of VRI,
which rests at the reference potential of about three
volts until TR2 saturates; then it drops to about 200mV
to form the pulse.

This output is passed through one of the gates in the
package, which speeds up its already fast edges and
acts as a buffer to raise the pulse amplitude and current
drive capability (i.e. fan-out). It also inverts the pulse.

DECODING

The flip-flops used in the 3-bit ripple counter are of
the d.c. coupled set/reset type, and'require two external
feedback connections to enable their outputs to change
state after the application of a negative going edge to
their clock input terminal.
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Set to5V
+0-25V on
load

Fig. 4.3. Simple voltage regulator for connection

between 9V d.c. power supply and the 5V power line

of the i.c.s. A 25uF capacitor should be connected
~ across the 5V output :

Output A is connected to clock B input and so on,
each stage dividing the clock frequency by two. Flip-
flop C is up for four input pulses and down for four
input pulses; after eight such pulses the counter ends
up at the first state of 000.

The correct interval between relay operations is
obtained by decoding one of these eight states in one
of the three input gates (G2).

The 14 second pulse at the output of this gate drives
the relay via the third gate, which is used simply as an
inverter, and a relay driving stage TR3.

The actual state of the counter which is decoded is
immaterial, as they all must last for 1} seconds, and be
separated by ten seconds. The state 000 is shown
decoded in Fig. 4.1b. To decode any other state,
it is necessary to feed to the logic gate the three counter
outputs which are at a logic ““1” state at that time.

Thus to decode 101 the outputs A B C are fed to the
gate inputs. This last point is mentioned because it
would be quite possible to decode more than one state
and use this extra output (or outputs) to initiate other
actions, For instance, a tape recorder could be
started up by the counter state after that which changed
the slide, perhaps giving a short commentary on the
picture being displayed.

POWER SUPPLY

The power supply poses a slight problem, as the 5V
required by the i.c.s is not available from dry batteries
directly, and a simple mains supply without regulation
is unlikely to be accurate enough. The prototype was
run from a 4-5V battery with no noticeable ill-effects.

The best solution is to use a higher voltage from either
a power supply or batteries and trim this to exactly 5V
with a Zener diode emitter follower regulator, a suit-
able circuit being shown in Fig. 4.3. The supply to the
relay circuit does not need to be accurately set and can
be between 12 and 15 volts derived from batteries or a
mains fed power supply.

Next month: Part 5 will study transistor
transistor logic (TTL) in which multi-emitter
element transistors are incorporated in the i.c.
package. The application of TTL to designing a
binary adder will follow in Part é.
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Manchester and Southampton Exhibitions Full

STAND space at both of the professional electronic

instrument shows sponsored by the Electronic
Promotion Group, one at Manchester and the other at
Southampton in September, are filled to capacity, claim the
organisers.

There are 37 exhibitors at the Electronic Instruments
Exhibition at the Hotel Piccadilly, Manchester, from
September 15 to 17. This is the fourth and biggest of the
Manchester series.

The Southampton show, with 27 exhibitors at the Sky-
way Hotel from September 22 to 24, is also completely full
up. This is the first EPG-backed exhibition in southern
England and is part of the EPG policy of picking a new
centre each year. Last year, in addition to the Manchester
show, a similar exhibition was held in Coventry.

Collision Course Solution

A solution to air traffic jams and a method of drastically
reducing the possibility of mid-air collisions through
use of the fastestcomputer systemever developed hasjust been
unveiled in U.S.A. Called the Staran IV system it has
been developed by Goodyear Aerospace Corporation of
Akron, Ohio, and can perform more than 40-million
mathematical operations per second in predicting which
planes are on collision courses and determining evasive
action.

One feature of the system is its ability to single out planes
on collision courses and show them to air traffic controllers
on a viewing screen as if they were the only planes in the
air.

Use of the Staran 1V has been proposed to the U.S.
Federal Aviation Administration who are analysing the
system and considering its possible installation at Uiss
airports.

Thames Navigation Improvements

DECCA Radar have received an order from The Port of
London Authority for replacement of the existing
Thames Navigation Service Stage Two, which is the
Gravesend to Cliffe section, to be completed in 1971.

Existing fixed coil displays designed in the 50’s will be
replaced by the latest Decca equipment incorporating
Deccaspot. With a 25ft scanner, two 25kW transceivers,
three 16in displays, a Ferranti micro-wave link, and Cossor
w.h.f. radio, the system will be identical to that of the
Crayfordness—Broadness section.

Deccaspot will be used for channel marking and for
showing the designated anchorages recently published on
Admiralty charts. This is a new system of very accurately
positioned electronic spot markers, permanently displayed
on the p.p.i.

Flying Darkroom Transmitters

HE first half of a $8 million contract worth $4,172,500

has just been awarded to the Goodyear Aerospace

Corporation (GAC) of Akron, Ohio, U.S.A. by the U.S.
Air Force.

The contract is for 70 completely equipped, air mobile
laboratories for processing and interpreting aerial
reconnaissance film.

Included will be *‘data link” electronic equipment which
can receive signals from reconnaissance aircraft and display
in a matter of minutes, the terrain being covered. Thus,
it is no longer necessary for reconnaissance aircraft to land
and have film processed before intelligence officers can see
what data is being gathered.
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E.M.I. LOUDSPEAKERS i n‘:]?;n‘%ﬁg
MODEL 450, 131in::8in

elliptical with twin twee- With soft . rubber
ters, 8 ohm impedance. e e earpieces. Imped-
10W. Brand new, guaran- . -]-,_‘: = ance B-16ohma. Fre-
teed, Lmﬂ-MrPrim 89/8, ]j,; | — ?g%ﬁjy}{eﬂpunn&ﬁ;
P. & P. 4/ § 8 I i 2.
“0]”.[‘]_' }'fgg:: 18 lead and stereo plug.
elliptical. 3 and 15 ohm &iin D.P. Poly 15001t Only ShRLTE SR

impedance. 10W. Lind-
SOLDERING

001t
9001t

-xu-

oo
=55

Air Price 59/6. P.&P. 4/6,
TEAK FINISH SPEA- Poly 24001t
KER CABINETS. & Tin TlP“b Poly Jlﬁﬂun
Slze 16in :: 10in = Oin. 80 Cassette (Library cased)
Ideal for nbove units. €90 Cassette (Library cased)
£5.10.8.

o o o

h‘k&#k’-k‘ﬂ"kkk?k

€120 Cassette (Library cased)

NEw| STP.800 8-TRACK STEREO
CARTRIDGE HOME PLAYER

Comfortable Grip
with trigger con-
Overload votestlo TELETON STP.800 8-TRACK STEREO CARTRIDGE HOME PLAYER trol, “U" shaped
0.000 (;tn prosoet "1:'_ A complete solid state unit ready to plug in and play. Hi-Fi reproduction to
3 “"’ 1;%' e at 31 i.p.s. Player unit incorporates volume, tone and balance controls WeAr.
"" . and push-button track selector. Size 14jin x 10}in. Matched speakers, nghl beam is automati-
size 11in » 8in % Blin each, cally directed on to end
TA estent e = ? of bit when ON/OFF
' o_n.mnfi’; LIND-AIR PRICE T Volis: 88 watt element. 49/8,
Resistance 0—60k 0 | volte. 85 watt element. =
0—6MQ; decibela i Carr.
—20 to +22dB. Bize 49 G ns- 30/-
of meter 4}in < 3%in % lin. Complete with
leather case. 85/-, P. & P. 3/6.

20,000 ohms per volt;
d.e. voltage 5, 26, 50,
250, 500V, 2-5kV (20,000
ohms per volt), a.c.
voltage 10, 50, 100, 500,
1,000V (10,000 ohms

' ‘irﬂ. 2o \ '
S0uA, -2-5mA, British Made
3 zeulstanne Solderless breadboard panels, for fast re-

0-6k0, 0-6MQ (300 ohms and 30k at liable component connections,

centre ecc\le},capm:itance 10F to 0-001mF, Single DeCs. One 8-DeC with Control
0.001uF toD 11F; decibels — 20 to 4+22dB, = Panel, Jig and Accessories for solderless
Size 4}in » $iin 1. 71/~ P. & P. 3/6, A d M dule connections to controls, etc., with booklet

“ IO 0 S “Projects on 8-DeC'* giving construction

detalls for a varlety of circuits. 2£9/8.
Now you can build your own stereo units exactly as you want P. & P. 2/6.
them, and entirely in your own home. :)—De? les’l'. I"Gl.ill“H-DeCs rllhﬂ?&cw-ol
A good quality stereo amplifier can be built with no electrical 14 *Prolects oo B-DeC: alf mubetaa
knowledge. strong attractive plastic case. Ideal for
All solid state—Baxendall tone control circuit—no soldering the professional user. £5.17.8. P. & P.
—terminal block connéctions throughout. e i X N
Everything you need to know
about 1],\?:%},153( SYSTEMS is Ganviand
in the Mullard book ““Do it il
painpreisiarmeeiel HI-FI TURNTABLES
15 signs, detailed plans, simple
A fantastic stereo amplifier made exclu- 3 > 3 y
sively for Lind-Air and represents con- : instructions in non-technical
siderable advance in solid state sterco 5 language covering 4 systems in
nmpliﬁnrv-] Inputs for gram and radio 4 price ranges.
tuner = provision for direct tape 1 5
recording, Attractive and modern panel Send_for your copy now §/-
with bass, treble balance and volume Post Free.
controls alse onjoff and stereo/mono
switch. Output W per channel music UNILEX Audio Nodules
0 e T 49, 30.00Ns T 2020 T/C with stereo cartridge . #810.8
14t 7 0 i » - Ampither 3000 with Sonotone 9TAHCD
L|14'" din. Module EP9000 £2.18.0 each stereo cartridge
rrice” 22 Gns. , Pre Amplifier SESB ... .
P. & P. 10/- Module EP9001 £3.2.0 ,, Base and cover for above.
Power Suppl 8 o
Module EP9002 £4.12.0 ,,

SINCLAIR IC-10 Control Panel]

Assembly and Base and cover for above

INTEGRATED CIRCUIT 1 Escutcheon P& P. Deoks, 13(6; Base and Cover, 10/-3

10W Amplifier. Size only 1in » 0-din Plate £3.50 Deck/Base/Cover, 17/6.
0-2in. A true hi-fi amplifier complete with

e . BULD A STEREQ e RS
;pgearn. 3;‘2? EB’:’;‘.NP. l;n;". 1-'%.r.n. i < AMPLIFIER FOR ONLY L -7 i 5
SPECIAL TRANSFORMER FOR OPERA- £ I 6 Is‘o F & P 7/6 SP26 Mk. 1I with Sonotone

IC-10 from a.c. mains OTAHCD cartridge and base . . ..

TING SINCLAIR 10-1( P
230/250V. Ouiput 13V at 0:5A, 1 Sonotone 9TAHCD cartridge ... 15.0
P. & P,

18/19,25 & 53 TOTTENHAM CT. ROAD, LONDON W.1. PR Eaiil
Telephone: 01-580 2255/4532/7679 A e Yt ot Tonuy, oot
Open 9-6 pm. Monday to Saturday. Thursday until 7 pm.
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Build a
transistor radio

in an evening

g

- learn about radio and
electronics at the same time

There's no complicated soldering with the
Radionic X30 Kit. The components plug in and
your radio will work straight away. Build 33
fascinating experiments : a printed circuit transistor
radio, a burglar alarm, a morse code buzzer etc.
Radionic kits are safe — they're battery operated.
The X30 and more advanced Radionic Kits can
help you with your exams too. Send off this
coupon today.

TO: RADIONIC PRODUCTS LTD.,
St. Lawrence House, Broad Street, Bristol BS1 ZHF |

Please send me full details of all Radionic Kits/please send me one
Radionic X30 kit at £7 19s. 6d. (Delete where inapplicable.) |
—

Address

who wants a£2,000+p. a.
opportunity in thé dynamli'c
new computer industry?

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

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

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

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

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

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

Telephone: (01) 437 9906 NOW!

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

London Computer Operators Training Centre,

B5, Oxford House, 9/15 Oxford Street, London W.1.
Telephone: (01) 437 9906.

127/131 The Piazza, Dept. B5, Piccadilly Plaza, Manchester 1.
Telephone: (061) 236 2935.

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

Name____

Address
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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.
This is YOUR page and any idea published will be awarded payment accord-
ing to its merit.

HE system described here has extremely high
security characteristics, and its principles can be
safely described in detail to the most doubtful looking
individuals without fear of compromising the security
of one’s abode. The standard door-lock may be used,
and the power normally associated with operating
heavy lock plunger solenoids is thus unnecessary.

The actual “‘key™ comprises a coded array of tiny
magnets, in which the physical positioning and mag-
netic sense (i.e. position of N and S poles) form the
secure code which alone will operate the simple circuit.
Furthermore, attempts at solving the coded magnetic
field will immediately result in the sounding of the
doorbell, or, if desired, and outdoor alarm bell!

Use is made of the existing doorbell push so that if
this is pushed in the normal way, the doorbell sounds.
If, however, the special magnetic “key”’ is first correctly
placed in position, and the doorbell pushed, the door
lock is released.

Circuit operation

The circuit diagram Fig. 1 shows one configuration
which applies for a certain combination, using five
reed switches. The power supply to the entire circuit
is broken by the bell-push S6. This ensures that no
current is drawn from the battery except during the
instant it is required.

The reed switches S1-S5 are all miniature normally
open contact types, i.e. their contacts remain separated
in the absence of a strong magnetic field. S4 and S5
have permanent magnets secured close to them so that
they then perform as normally closed switches, which
require not only an additional magnetic field to part
their contacts, but such a field must be of opposite
polarity to that of their fitted magnets, so that the two
fields cancel.

Unlocking

For bias to be fed to TR2 base the following con-
ditions must be obtained: SI1, 2 and 3 contacts must be
all closed; S4 and S5 contacts must both be open;
and the door-bell push S6 must be operated to complete
the voltage supply path.
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Thereupon TR2 becomes forward-biased and con-
ducts, causing almost the entire power supply voltage
to be dropped across the solenoid X2. The collector
of TR is practically at earth potential, and the portion
of voltage appearing across TR2 emitter and collector
is potentially-divided by R1 and VR1. The resulting
potential on TR1 base is insufficient to allow TR1 to
conduct and so the solenoid X2 is energised, but the
bell X1 does not ring.

If the bell-push is operated when any of S1-3 contacts
are not closed, or, S4 and S5 contacts are not open, no
bias is fed to TR base, and it will not conduct. Hence,
the solenoid will not operate, and the entire battery
supply voltage appears across TR2 emitter/collector.
Part of this voltage is tapped off by the wiper of VRI,
and the resulting voltage causes sufficient current to
flow in TR2 to operate the bell X1.

The bell-push can be operated by a caller, who does
not possess a special “’key”’ and the door-bell would ring
in the normal manner.

P EE
00

w

Fig. I. Circuit of the magnetic combination lock

Components

The solenoid X2 should be capable of operating at
3 volts, and may be operated by a light-duty relay in
TR1 collector circuit, in which case a lower-power
transistor may be used. Resistor values will depend to
some extent on the types of transistors used, and VR1
must be of sufficiently high resistance as not to conduct
sufficient current from TRI1 collector to earth as
to operate X2 (or relay if used) when TRI1 is not
conducting.

To determine the value of R1 connect up TR2 and
X2 only, and connect a 50 kilohm potentiometer (set to
maximum resistance!) between base and negative
6V line. Vary the potentiometer, gradually decreasing
the resistance until the solenoid or relay is operated.
Disconnect and measure resistance arrived at; insert in
circuit the next lower preferred value for R1. VRI
should be adjusted to make TR ring the bell when the
bell-push is operated without the magnetic key, but not
to allow the bell to ring when TR2 is conducting.

Solenoid

The circuit described is intended to operate a
manually-assisted arrangement, in which X2 merely
removes a locking pawl from the standard door knob
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mechanism, so that the handle may be turned. How-
ever, there are now available on the market electrically-
operated solenoid locks, but care should be taken to
choose a type which will operate from the power
available, and which will not draw more current than
can be safely supplied by the transistor or relay chosen.

Locator
ﬁ(hﬂ-&m—-—c

| semac Bl
= S
= i [ —
ST
| ..
sl
5!:1" Mas| —
(A) KEY (B)SENSING
Rear view AREA
Front view

Fig. 2. Suggested arrangement of reed switches

Key
The form taken by the key is governed by the arrange-
ment of the reed switches. Probably the most practical
configuration for these is to arrange them in a single
row, side by side, making sure that they are close enough
to allow a key to be made of reasonable proportions,
but not too close so that the field of the fixed magnets
interact to give trouble, see Fig. 2.
B. H. Baily,

Dorset,
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Fig. I. Simple oscillator circuit diagram

Fig. 1 shows a simple and novel oscillator utilising a
motor found in many model trains, cars, etc. When the
spindle is rotated, the motor acts as a dynamo and the
output is fed to the base of the transistor (any common
type should suffice), which acts as a common emitter
amplifier.

The frequency of the resultant note depends on the
speed of rotation of the motor.

J. M. Maud,

Scunthorpe,
Lincs,
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S.ER.T. Gomputer Group

To encourage Society involvement in the whole field of
electronic data processing, the Society of Electronic and
Radio Technicians has established a Computer Group
Committee to organise Society activities in selected fields.
Initially, the Computer Group Committee will be organis-
ing meetings and procuring papers in the field of computa-
tion.

The committee will be made up of the following
personnel: J. Harris (chairman), Kingston College of
Further Education; D. J. Dennis, I.B.M.; K. R. Brown,
B. Dobson and M. R. Fox, I.C.L.; and J. Cairns, Univac.

The first meeting to be organised by the Computer
Group will be a lecture and demonstration by Mr C. J.
Fleckney, Information Co-ordinator of I.C.L. to be held
at the I.C.L. Training Centre, Icknield Way, Letchworth,
Herts. on Wednesday, October 21, commencing at
7.00 p.m.

Navigation System Takes the Air

A lightweight military navigation system announced by
Marconi at the end of last year has started flight demon-
strations to prospective customers in the Company’s Piaggio
aircraft. Aimed at a major slice of a prospective £4
million European and U.K. market, this is the first time
that this system has flown in Europe.

The equipment, Type AD280, is designed to be mounted
in the pilot’s instrument panel, and to provide complete
VOR and instrument landing facilities in a single unit,
including all necessary controls.

The navigation system is designed primarily for small
high performance military aircraft, such as the Jaguar and
the Phantom, and could also be applied to military heli-
copters.

Servicing will take the form of removing a faulty module
and replacing it with a complete sealed unit. The faulty
module will then be returned to the factory for repair or
replacement. 2

The system is the result of over a million-dollars expendi-
ture on research and development. Marconi intend to
start production at their own factory in Basildon, Essex,
and a new, thick-film assembly area will be laid down to
produce the assembled substrates for this and other equip-
ment which will be in production next year.

Gomputers to Train Postcode Operators

POSTMEN who operate postcode desk keyboards may in
future be taught almost entirely by computer. In pioneer-
ing this type of training, the Post Office is soon to take
delivery of a computer which will individually control up
to 20 trainees, allowing each to develop his or her skill at
the most suitable pace.

A keyboard simulation is flashed on a television-type
screen before him; over this is a superimposed diagram
showing how his fingers should be positioned. The letter
to be typed will flash on the screen—the position of the
flashing letter on the keyboard simulation corresponding
with the position of the key which should be pressed.

The aim is to produce operators capable of a speed of
250 characters per minute with an error rate of only one in
2,000 characters. The computer will be programmed to
examine the pupil at every stage of training and give
revision exercises or prolonged practice sessions on any
weak point he may display.

The first computer trainer will be installed at Croydon
and the first full class of trainees should be under instruction
by the end of the year.
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HICIO SWI'I‘CH

. changeover contacts, 1/8
ucb I.l doz. 15 amp. model 8/-
emh or 21/- doz.

i Togsgvl.si hSWITCH
! th fixing ring.  1/8
each, 187 daz. on

CONSTRUCTORS' PARCEL

Pleseey miniature 2 gang tuning condenser
with built-in trimmers and wave gang switch.
2. Ferrite slab aerial with coils to suit the above
tuning condenser. 8. Circuit diagram giving all
Dompmnt. values for 6 transistor circuit covering
full medium wave and the long wave band around
radio 2. The three items for only 7/8 which is
half of the price of the tuning condenser alone.

SLOW HOTlON DHIVES
One end

0 tuning ete,

iin shaft, u:« “otiier Sad Bia o tin shaft with
grub screwe. Price 4/8 each, 48/~ dozen.
LARGE PANEL MOUNTING
I'IOVING COIL METERS

Size bin = 4in Centre zero £200-0-200 méum Amp
made by Hangamo Weston. Regular
g;t}.bahly £8, Our price 58/8, Ditto hu! 100 0- ]nﬂ

A.C. Ammeter 0-6 wmps. fush mounting—moving
iron. Ex equipment but guaranteed perfect 28/6.

CIRCUIT BOARDS

Heavy copper on 3/82 paxolin sheet ideal for
making power packs, etc., as sheet is very strong
and thick enuugh to allow copper to be cut away
with hacksaw Dblade. Bin > 5in. 1/6 each.
18in » bin, 4/8 each.

BEVA Auto-transformer in ventilated sheet steel

case—tapped. 110v-140v-170v-200v-230v, Ex
equipment but guaranteed perfect £19,10,0,
carringe at cost.

PPl BATTERY

ELIMINATOR

Run your small transistor
radjo from the mains—{ull
wave circuit., Mude up ready
to wire into your set and
adjustable high or low current.
8/6 ench.

—&———>— REED SWITCHES

Glass encased, switches operated by external
gusnt et— gold welded contacts. 'We can now offer
ypes:

. lin long ¢ approximately tin dia-
meter. Will make and break up to JA up to 300
volte. Price 2/8 en.rh. 24/~ dozen.

2in long * %in diameter. This will

break currents of up w 1A, voltages up to 250
volts, Price 2/~ each, 18/~ per n.
Flat. Flat type, 2in long, just over 4 in thick,
flattened out, so that it can be fitted into a
smaller space or a larger quantity may be packed
into o square solenoid. Rating 1 amp 200 volis.
Price 8/- each. #£8 per dozen.
Small ceramie magnets to operate these reed
switches 1/9 each, 18/- dozen.

0-:005mFd TUNING
CONDENSER

Proved design, ideal for struight or
reflex circuita 2/8 each, 24/~ dozen.

SUB-MINIATURE MOVING COIL

MICROPHONE

as used in behind the ear deaf-aids

Acts aleo as earphone size only 1in x Bin < fin,
price probably £3 or more. Our price 18/8,

Note these are ex equipment but if not in perfect

working order they will be exchanged.

CHA'RT RECORDER MOTOR

{2in diameter approx.) instrument motor
wlth ﬂxi flange and spindle (}in long, jin
dhmeur) integral gear box gives 1 rev. per 24
hours. 18/8,

IGNITION (E.H.T.)TRANSFORMER
Made by Parmeko Lid., Primary 240V 50Hz.
6kV at 23mA. Size approx. 4iin
3}in < 2}in thick. 20/8 plus 4/6 P. &

12 VOLT
EXTMCTOR FAN
BY DELC:
1deal for ventilation in Cnnwan, Car or Boat,
8 Bladed 5in dianmeter fpn inside heavy duty
cylinder with 3 point fixing flange. 5}in diameter
fixing hole. Length approx. 8iin. Exceptional
bargain £7/8 plus 5/6 post and insurance.

NEED A SPECIAL SWITCH?
Double Leaf Contact

Very slight pressure
closes both contacts, 1/8
each, 12{-.doz. Plastic
p\.uh-rod. suitable for
[ip"“ung' 1/~ each, 8/-
doz.

COMPUTER MULTI-CORE
CABLES

RE-CHARGEABLE TORCH

Neat flat torch, fits unobtrusively in your pocket, contains
2 Nicad cells and bullt-in er. Plugs into shaver adaptor
:smi charges from our standard 200/240 volt mains. American
made, sold orviginally at over 4 dollars. Our price only
18/8 Ell:h

INTEGRATED CIRCUIT BARGAIN
A parcel of integrated circuits made by the famous Plessey Company, A
once-in-a-lifetime offer of Micro-electronic devices well below cost of manu-
facture. The parcel contains § ICs all new and perfect, first-grade device,
definitely not sub-standard or seconds. The ICs are all single silicon chip
General Purpose Amplifiers. Regular price of which is well over £1 each. Full
eircuit details of the ICs are included and in addition you will receive a list
of 50 different ICu available at bargain prices 5/- upwards with circuits and
technical data of each. Complete parcel only £1 post paid; or List and all
data 10/- post free. Credited when you order 1Cs value 30/- and upwards,

I5, 30, 40 & 100 WATT Hl Fl SPEAKERS
FULL F1 12 INCH LOUDSPEAKER. This is undoubtedly
one of the finest loudspeakers that we have ever offered,
produced by one of the country's most famous makers. It
has a die-cast metal frame and is strongly recommended
for Hi-Fi lead and Rhythm Guitar and public address.
Flux Density 11,000 ganss—Total Flux 44,000 Maxwells—
Power Handling 16 watte R.M.8. Coné Moulded fibre—
Freq. response 30-10,000 c.p.s,—Specify 3,0or 15 ohms—
Maius resonance 60 e¢.p.e.—Chassis Diam. 12in.—12§in.
over mounting lugs—Bafile hole 11in. Diam.—Mounting
holes 4, holee—}in. diam. on pitch circle 113in. diam.—
Overuli height bun A £6 speaker offered for only £3.18.6
40 walt £8.10.8 plus 8/6 p. & p. 15in
25 watt £7,189, 8 plus 10/6 p. & p. 18in. 100 watt £19.10.0
plue 30/~ p. & p.

THIS MONTH'S SNIP
25 Amp Electrical Programmer

Learn in your sleep: Have Radio pluying and
kettle boiling as you awake—switch-on lights to
ward off intruders—have warin house to come
home to. All these and many other things you can
do if you invest in an Electrical Programmer.
Made by the famous SBmiths Instrument Company.

This is essentially a 230/240 volt maine operated Clock and 4 20 amp :iwm.h

the switch-off time of which can be delayed up to 12 hours (continuously
variable not stepped). Similarly the mulc.h-(m time can be delayed. This it
a beautiful unit, size 53 x 3§ < 2§ p. Metal encased, glass fronted
with chrome sum-und Offered at 47/6 u[m 3 6 postage and Imurnrme

MAINS TRANSFORMERS

Nole all these are first grade Transformers wud
all have normal 200/240 volt 60 cycle primary.
Mains Type No. 56788

Upright mounting, size 3 x 2} x 2in. approxi-
mately. 2 secondaries one 28 volt 1 amp and the
other 55 volt 15 amp. screen between
primary and secondaries— transformer will
power a 5-5 watt stereo umpliﬂer (circuit diagram
available, price 2/8). Sultable output traneformer
is type 56787 described helow. Our price 17/8

plus 4/6 post.
Mains er Type No, 56738
Chassis mounting type, size approximately 3 =« 2}
< 8in,, 2 secondaries one 230 volt at 60 mA and
other 63 volte 1-5 ‘amp. Earth screen between
primary and secondaries. This will wex a b watt
amplifier (circuit available 2/8). OPT. is
56734 described below. Price 18/8 plus l}ﬂ post.
Mains ormer Type No. 56685
Upright mounting, size npproximawely 4 x 8
< 2}in. 2 secondaries 275-0-275 at 90 mA and
G4 volts at 31 mA. There is a screen between
primary and secondaries, This is a partner to out-
put transformer 56694 described below. Price
19/8 plus 4/6 post.
HEAVYY DUTY MAINS
TRANSFORMER

30V, 37A. Primary tapped 200/240 in 10v. steps.
A really beautiful “'C'* core transformer. Made by
Parmeko, impregnated and varnished, Welght
approx. 50 1b., size approx. 8in. wide 6}in. deep
and 8}in. high. Metal framed for free standing and
fitted with E.S, screen. Probably priced £40-£50
from Parmeko. Ex equipment, but perfect, £17,10
each, plus carriage at coet.

OUTPUT TRANSFORMERS
OPT, ref. 56684
Chassis mounting—size 2 < 2 x 2in. approxi-
mately 7 watts. A push pull transformer for
matching 2/ELS4 or similar valves to 15 ohm
loudspeaker, 14/ no extra for post if ordmd
with Transformer 56695, Circuit diagram
amplifier avallable, price 2/8.
0 1. 56787

, pe!
I'prjght mounting, size approximately 2} < 2

< 2in. Matching impedance 60 ohms to 15 nhma
5 watts output using transistor type ADI140
{Circuit diagram available price 2/8), Price 8/8
each no extra for postage if ordered with mains
type 66788,

MOTORISED SWITCH

For Animated Signs,
This §s & motorised programmer s-m.h. mains
operated, with six 16 amp changeover contacts
operated by triggers on a rotating drum. Six
triggers will put switches down. Also simple onjoff
operation or changeovers are possible. The
triggers are exactly set to any position around the
drum which is rotated by a one rev. per hour
motor. (Motors with other speeds available.) A
beautifully made precision switch which probably
cost in excess of £20, Limited quantity only £8.15
each, post free.

neon wirning light in metal box.
compléte with 7 feet of heavy cable.
89 /6 wired up, ready to work plus 4/6 post and insurance,

6 amp 3 pin mods! lssv’-

BARGAIN OF THE YEAR
MICROSONIC KEYCHAIN RADIO _g
7 trausistor Key chain Radio in very pretty

case, size 2§ x 2} x 1jin—complete with

soft leather zipped bag. Specification

Circuit: 7 transistor superheterodyne

Frequency range: 530 to 1,600 KcJs.

Sensitivity: & mv/m. Intermediate

Power

15 amp 3 pin model 45/-.

frequency: 485Kc/s or 456Kc/s.
output: 40mW, Antenna: ferrite rod

Loudspeaker: Permanent magnet tyve.

In transit from the East these sets suffered

slight corrosion as the batterfes were left in them but when this corrosion

is cleared away they should work perfectly—offered without guarantee
except that they are new, Price only 24/8 plus 2/ post and insurance, less
batteries, 6 for £7, post free,

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 % 13 anp socketa and onfoft switch with
Takes standard 13 amp fused plugs. Supplied

THE 5-5 WATT STEREO AMPLIFIER

Made by one of our most famous makers for a de-luxe player. This amplifier has
Using a total 16 transistors
(ontmlu hu.lude ba,lu treble, balm:ce
s for

i quality of reproduction much better than nverage.
and a generously sized mains power pack.
and volume. Suitable for 8-16 ohms |
tweeter mid-range and bass thus giving option of 1,

Sor3 apenllen per channel.

Offered at about one third of its original price nnl_\- £0.18.8 plus 6/6 post and

insurance,

3 kW TANGENTIAL HEATER UNIT
This heater unit is the very Jatest type, most

efficient and quiet running. Ts as fitted in

Hoover and blower heaters costing £15 and
niore, We ve 0 few only. Comprises
'mpe]lm- 2kW element and 1kW
ment allowing switching 1, 2 and 3kW

' and with thermal safety cul-out Can be
fitted into any metal line case or cabinet.
Only need control switch.
'~ Model as above except 2 kilowatis 39/6.
Postage and insurance 6/6. Don't miss this.

OPI' rel, 525004
Upright mounting, size upproximately 2 x 2§
¢ 2in, Primary impedance 60 ohm, seco

impedance 3 ohm, otherwise this s as 56787,
Price B/6.
. rel.
Chassis mounting, size approximatély 23 « 2
1iin. Primary 500 ohm centre tapped. Ratio
27/1. 5 walts output using twin ELL80 or similar
Price 12/8. No extra for postage if ordered with
6733,

50 CYCLE TO 60 CYCLE INVERTERS
For operating American instruments and other
equipment made for 60 cyclea 115 v. from 230/240
50 cycle mains, These units have an output of
115 volts A.C. and will handle a load of up to
100 watts. These are precision made and have a
reed type frequency meter which vibrates when
the frequency is exactly 60 ¢.p.s. Adjustment of
the frequency Is by a knob on control panel. Input
by 3 core output from 3 pin socket. Orl cost.
of this inexcess of £60. A limited quantity available

ll? ‘llI each.
- MINIATURE
WAFER SWITCHES

2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—2
pole, £ way—3 pole, 4 way—2 pole
6 way—1 pole, 12 way. All at §/0
each. 38/~ dozen, your assortment

WATEFRROOF HEATING
ELEMERT

26 yards length 70W, Self- ragu.lnting
temperature control. 10/- pos

MAINS OPERATED CONTACTOl
220/240v, 50 cycle solenoid with
laminated core so very silent in
operation. Closes 4 circuits each
rated at 10 amps. Extremely
well made by a German Elec-
trical Company. Overall size
2} ¢ 2 x 2in, 18/6 each.

AUTO-ELECTRIC CAR AERIAL
with dashboard control switch—
fully extendable to 40in. or fully
retractable, Suitable for 12v
po-lti\e or negative earth. Bum]liml

with fitting

and ready wired dashboard nwlt.ch.
25.18.6 plus 5/- post and ins.

MAINS MO'I'OI

Precision made — as
used in record decks

and fape recorders—
ideal also for extractor
fan, blower, heaters,
ctc. New p&!act.
Snip at 8/8. Postage
8/- for first one then
1/-tor each one
ordered, 12and
over post free.

12, 14/0076 mp]ier cores, each one insulated by
coloured P.V.C. then separately screened, the 1"
metal braided cores laid together and P.V.C.
covered overall making & cable just under § in.
dia. but quite pliable. Price 7/8 per ft. Any
1 cut. Other sizes available 7 core B/- ft.;
6 core 1,'- ft., 4 core 3/6 ft.
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MUY/ K FAST EASY WAY
TO LEARN BASIC RADIO
AND ELECTRONICS

Build as you learn with the exciting new
TECHNATRON Outfit! No mathematics.
No soldering—hut you learn the practical way.

Now you can learn basic Radio and Electronics at home—the
fast, modern way. You can give yourself the essential technical
‘know-how’ sooner than you would have thought possible—
read circuits, assemble standard components, experiment,
build . . . and enjoy every moment of it. B.I.E.T’s Simplified
Study Method and the remarkable new TECHNATRON Self-
Build Outfit take the mystery out of the subject—make learn-

ing casy 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'LL UNDERSTAND
EXACTLY WHAT YOU
ARE DOING. The Tech-
natron Outfit contains every-
thing you need, from tools to
transistors . . . even a versatile
Multimeter which we teach
you how to use. You need
only a little of your spare
time, the cost is surprisingly
low and the fee may be paid
by convenient monthly instal-
ments. You can use the
equipment again and again—

and it remains your own
property.
You LEARN-hut it's as

fascinating as a hohhy,
Among many other interest-
ing 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
rewarding and interesting as
any hobby. It could be the
springboard for a career in
Radio and Electronics or
prowde a great new, spare-
time interest.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY
Dept. 371B, Aldermaston Court,
Aldermaston, Berkshire.

A 14-year-old could under-
stand and benefit from this
Course—but it teaches the
real thing. Bite-size lessons—
wonderfully clear and easy to
understand, practical projects
from a burglar-alarm to a
sophisticated Radio set . . .
here’s your chance to master
basic Radio and Electronics,
even if you think you're a
‘non-technical’ type. And, if
you want to carry on to more
advanced work, B.LLE.T. has
a fine range of Courses up to
A.M.LE.R.E. and City and
Guilds standards.

Send now for free 164-page hook.
Like to know more about this
intriguing new way to learn
Radio and Electronics? Fill
in the coupon and post it
today. We’'ll send you full
details and a 164-page book
—'ENGINEERING OP-
PORTUNITIES'—Free and
without any obligation.

J To: BIET, Dept. 3718,
ALDERMASTON, BERKS.

ALDERMASTON GOURT, |

I would like to know more about your
I Practical Radio & Electronics Course, Please

send me full details and- FREE 164-page book. l

..age........

BI-PAK Bemiconductors now offer you the largest and most

pular rﬁ of I.C's avallable at these EXCLUSIVE LOW
%’0‘! Digital 74N Series fully coded, brand new. Dual
In-line plastic 14 nnd 16 pin packages.

BI-PAE Price uul ntr prices
Order No. Bimular Types to:- Description 1-24 100 up
BP0O0 7400N Quad 2-Input ‘L\YD GATE 8/6 513 4/8
BP0l 7T401N Quad 2-Input NAND Gau—-OPEl\

COLLECTOR . 6/6 5/8 4/8
BP04 7404N HEX INVERTER .. o a/8 b/8 4/8
BP10 7410N Triple 8-Input NAND GATE £ a/é 5/8 4/8
BP20 7420N Dual 4-Input NAND GATE i a/8 6/e 4/8
BP30 7430N Single 8-Tnput NAND GATE s /8 58 48
BP40 7440N 'D\ml 4-Input BUFFER CATE . 8/8 5/8 4/8
BP41 T441N D to decimal decoder and NIT

Drh er 22/6 20/~ 17/8
BP42 T442N BCD to decimal decode (TTL O/P). . 228 20~ 17/8
BF50 7450N Dual 2-Input AND/OR/NOT GATE

—expandable 86 5/8 48
BPS3 7463N Bingle 8-Input MDiDK{NOT

GATE—expandable /8 5/8 4/8
BP0 7460N Dual 4-Input—expandable . . 8/6 6/8 4/6
BP70 T470N Single JK Flip-Flop—edge lrlgz!red 9/- Bf- 3=
BP72 T472N Single ter Slave JK Flip-flop .. 8- B/~ A=
BP73 7473N Dual Master Slave JK Flip- ﬂop 5 10/- /- 8/8
BP74 T474N Dual D Flip-fiop 33 e 10/- 8/- B8/8
BFP75 T475N Quad Bistable Latch 11/~ 10/~ 0/8
BP76 T476N Dual Master BSlave Flip- ﬂop with

preset and clear .. 11/- 10/- 8/8
BP83 7483N Four Bit Binary Adder e . 20/ 22/8 20/~

7490N BCD Decade Counter 22/8 20/~ 17/8

BPO2 7492N Divide by 12 4 Bit binary counter. . £2/6 20/~ 17/8
BPO3 7493N Divide by 16 4 Bit binary counter. . 28/8 20/~ 17/8
BPO4 7494N Dual Entry 4 Bit Shift Register .. 22/8 20/~ 17/8
BPO5 T495N 4 Bit Up-Down Shift Regmter . £22/8 20/- 17/8
BPOS 7498N 5 Bit shift register .. 84/~ 21/~ _ 18/8

Data Is available for the above Series of Integrated circuits in booklet form, price 2/8.

BRAND NEW. FULL TO MANUFACTURERS'

SPECIFICATION 1-24
BP709 Operational Amplifier, dual-in-line 14 pin pacl

age = BN72709 and similar to MIC709 and szosc 10/8 9/- 8/~
This is a high performance operational amplifier with hlgh impedance differential
Inputs and low impedance output.

Price each
25-98 100 up

TTL INTEGRATED CIRCUITS

Manufacturers' '*Fall outs”—out of spec. devices Including functional units and part
functional but classed as out of spec. from the manufacturers very rigid specifications.
TIdeal for learning about I.0’s and experimental work, on testing, some will be found
perfect.

PAK No. PAK Fo.
5 % 7400N UICTS = B x
5 % T40IN UICT = §x 7
& x T402N UICT5 B x
5 x T403N UIC?6 = b x
g x éiﬂﬁé UICB0 = & x
x T -
5 % T410N I oy
UIC8S = b x
A e UICSS = b x
5 x 7T440N
5 x 7441AN L ey
5 x 74428 U102 — & x
5 x 7460N UICI8 = & x
5 x 7451N UVICH = & =
5 x 7460N UIC — 6 x
5 x 470N 098 = b x T
5 x 747N CX1 = 20 x

Packs cmmot be split but 20 assorted pleces (our mix) is available as PAK UICK'I
Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE,

DUAL-IN-LINE LOW PROFILE SOCKETS

14 and 16 lead sockets for use with Dual-in-Line Integrated Circuits.

Price each
Order 1-24 256-99 100 up
1‘5014 14 pin type.. D3 v A A 7/8 8/- 5/3
T8016 16 pin type.. g = IR, 8/6 70
RTL FAIRCHILD (U.S.A.) L.C’s
RTL Micrologic Circuits Qty. prices each
Epoxy case To-5 temp, range 15°C to 56°C .. 1-11 12-24  25-99 100 +
L 900 Buffer e ol = - s 8/ - 8/é 5/8
L 914 Dual two-input GATE .. ke i 8/- (i (] 5/6
uL 923 J-K Flip-flop .e 10/8 10/- 9/6 8/-
Full data and clrcun.a for IC's in : Booklet form price 1/8 each.
HAT03E Linear RF-IF AMPLIFIER .. 14~ .. 10)- 9/- 8/3
PLASTIC CASE To-5 6 lead up to 100 m{cl
DTL DIGITAL 1.C's
DTL dual in-line pac]
MC844P ex;mn]i‘:gle dual 4-input NAND Power Gate 10/~ each

ype MC845F Clocked Flip-flop 15/~ each

TY?G 862 Triple 8 Input NAN'DJNOR Gnte 10/~ each

FULL DATA SUPPLIED WITH UNITS

Please send all orders direct to our warehouse and despatch department.
BI-PAK SEMICONDUCTORS
P.O. BOX 6, WARE, HERTS.

Pultl and packing add 1j-.
10/-. ”Cllh with order please.

Overseas add extra for Airmail. Minimum order
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LINEAR
INTEGRATED
CIRCUITS
BI-PAK MONOLITHIC

LIFIERS

AMP!

(T0-5 8 lead)

BP709C, Operational «
lifier, 16/= each.

BP701C, Operational «
lifier (with Zener
put), 18/8 each.

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

BPG01, Wide bawd smpli-
fler, 18/= each.

BP521, Logarithmic wide
bamd amp., 14/- each.

. General purpose

al fter (TO-56 B lead).

(voltage or current amp.),

8 each.

LC. Operational Amplifier

with Zener output.

Type 701C. ideal fur P.E.

Projects, 8 Lead TO-5 ease,

Full data.

Our price I2I6 each
5off 11/-each. Large Qty.
Prices quoted for,

out-

IC AMPLIFIER

pin conflguration to
following: SLAD:

and IC403. Each L(rcu.lt
incorporates a pre-amp and
class A.B. Power amp stage
capable of delivering up to
3 watts RM=. Fully tested
and guars ed.  Supplied
complete with circuit details
and data, CODED BP,1010,
OUR LOWEST PRICE
10 up B5/- each,

weh.

ADI&I oy
ADI62 rv»

MATCHED COMPLE.
MENTARY PAIRS
OF GERM. POWER
TRANSISTORS.

For mains driven out-
put stages of Amplifiers
and Radlio receivers.
OUR LOWEST PRICE
OF 12/6 PER PAIR

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS

o GUARAN

NEW BI-PAK UNTESTED
SEMICONDUCTORS

KD in Every Pik, or money back.

120 Glass Sub-min. Generil l"upr‘L Germanium Diode:

| 60 3 \Ihml l}ermanlum Tmrmlalors AF}R!-

HIGH POWER SILI-
CON PLANAR TRAN-
SISTORS. TO-3,
FERRANTI ZT1487

Type \1]| to h00 Pl

108 .,

Assortment of lnlegmtul- Lir(‘ul!; untested.
.&\mrtr(l Pieces

NPN

yeBay le GA
iT. 1
VCUE40 Ptot. T on ﬂ[]l' l.crm:miul l.)iodui
VEBRS hFE15-45
PRICE 15/- EACH
2"3055 115 WATT SIL.
POWER NPN
OUR PRICE 12/ EACH
—
FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-18V.  400mV (DO-7
Cnse) 2.3 Exl I L\\’ (Top-
Hat) 3/8 W (80-10
‘stml) \u fully mp Rectifl
tested tol. and )0Mc/s NEN Rilicon Tra
marked. tate voltage = — — —
required. v 30 hwt Switching Silicon Diodes like IN
BRAND NEW TEXAS |U28 Experimenters’
GERM, TRANSISTORS sates, F’IIp-I'h)p! Registers, ote., B
Coded and Guaranteed 181 e B
Pak No. EQVT
T 84 0C71
™ 8 0C75
T8 8 3744 A OC81D 25 Zener diodes 41}0:1:\\' D07 ©
T4 8 A OC8 g o — “
™ 8 0cs:2 15 Plastic case 1 amp "illlcon rectifiers 1N4000 series.
T8 8 o 30 8il. PNP alloy trans. TO-5 BCY26, 25302/4
7 i B oo
T8 8 26378 T U35 25 Sil. Planar trans. PNP TO-18 2N2006.
T8 8 2G390A 2N1302 v - TS
T10 8 9G417 AF117 25 Ril. Planar NPN trans,
All 10/~ each pack il. alloy trans. 80-2 P

MULLARD I.0.
AMPLIFIERS

TAA243, Operational amp-
ifier, 70/~ each.
TAA263, Linear AF
fier, 15/8 each.
TAA203, General purpose

amplifier, 21/= each.

ampli-

CA3020 R(:A (U.8.A.)
LINEAR INTEGRATED
CIR

Audio  Power Amplificr,
30/- euch.

——
OTHER MOKOLITHIC
DEVICES

D13D1  Silicon Vnliuteral
switeh 10/~ each.
A Bilicon Planar, mono-
lithie integrated cireuit
having thyristor electrical
characteristics, but with an
anode gate and a built-in
“Zener' diode  between
gate and cathode. Full
data and application eir-
cuita available on request.

Silicon Microwave D
Sylvania (U.5.A.)
IN218 and IN218R
matched pair 5. Band
mixer, Max. overall noise
faction 13-7uB at 3,000m/cs
Brand new and boxed.

Clearance Price 8/- pair.

2N2060 NPN SIL. DUAL
TRANS. CODE D1699
TEXAS. Our price 5/~
each.

n:if".'."l & C407.
FULLY TESTED AN
CODED ND120, 1-24 3/
esch, To-5 N.P.N. 25
3/- each,

suitable for
Mectal TO-18
300 1/- each,

trans.
P, E. Orgax

8il.
¥

FREE

One 10/- Pack of your
own choice free with
orders valued £4 or over,

NPN DIFFUSED
SILICON PHOTO-
DUO-DIODE TYPE
I8701 (2N2170) for T '\.
Readout, high switchi
and measurement m.h.
cators, S0V,
OUR PRICE 10/-E \LH.
50 OR OVER 8/8 EACH,
FULL DETAILS,

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

Perameters  equit.
2N3819, MPF102,
5450, 1-24 7/8
25-90 8/3 each;
5/8 each.
Full data sent.
case.

to
2N-
each;
100 up
Coded FE19.
TO-72

USS 20 Fast Switching Sil. trans. NP, 400Mec/s 2N3011
U3® 30 RF Germ. PNP trans. 2N1803/6 TO5 ...
U40 10 Dual trans. § Jead TO-5 2N2060

Uil . trans. 'I'O—l 0[45 NKT

U42 10 VHF Germ. PNP trans. TO 1 NKT067

Coude Nos. mentioned above are glven as a guide to the type of device in
The ilevices themselves are normally unmarked

the Pak.

NEW LOW PRICE TESTED 5.C.R.’s

304

SIL. RECTS. TESTED
l'l\ lDOmQﬂ-\ 104 30&
i
33
4/- 4
48 8
6/6 7/6 25—

6/

69
100¢ 8/3 12.’3
1200 0 8 11/8 15

POTTED

2A BRIDGE
200V 10/-.

RECTIFIERS.

TRANSISTOR EQUIVALENTE BOOK. A
complete cross reference and equivalent
book for Buropean, American and Japanese
Transistors, Exclusive to BI-PAK, 15/~ each.

PRINTED CIRCUITS

EX-COMPUTER

Packed with semiconductors and com-
ponents, 10 bhoards give = guaranteed
30 trans and 30 nimdes Qur price 10 boards
10/-. Plus 2/-P. &

PLEASE NOTE. To avoid any further
Increased Postul Charges to our Customers
and enable us to keep our *'By Return Postal
service” which is second to none, we have
re- ised and streamlined our Despatch

EX-EQUIPMENT
MULLARD
AF117 transistors. Large

can 4 lead type. Leads
cut short but still usable,

real value at 15 for 10/~,
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CADMIUM CELLS
ORP12 8/8
ORPG0, ORP5L 8,

PHOTO TRANS.

QCP71 Type. 8/6

each

OF THE PAKS

October 1970

Order Department and we now request you
to send all your orders together with your
remitfance, direct to our Warehouse and
Despatch postal nddrﬁ

BI-PAK RS,
ARE, HERTS. Postage
and packing still 1/~ per order. Minimum

order 10/—

TRIACS
VBOM 24 BA

{TO- (TO-
1 66)
14/~ 1b/-
"DD 17/8 ?.D‘—

20/-
\ 0\! Blockmg vol
uge in elther direction.

— e
LUCAS 35A SIL. RECTS.
Branded. 400 PIV,
Special Price, stud type,
fiying lead, 22/6 each.

UNIJUNCTION
UT46. Eqvi. 2N2646.
Eqvt. TIS43, BEN3000
‘l each, - 25-99 §'-.

00 UP

100

e
NPN SILICON PLANAR
07 2/- each;

100 up,
l 000 off,
}ulls tested

1 8 each.
nml coded TO-18 case.

T e e |
SILICON HIGH VOL-
TAGE RECTIFIERS
{’9 Amp 3-K.V. (3000

V.) 8tud Type with
Flying Leads, 18/~ each.

—he

-t

Sil. Power Recta. BYZ13 .....
Sil. Power Trans. NPN
TEROLA..ccoiveninecnannnaas
2 2N1132 PNP Epitaxial Planar Sil.
3 2N607 Epitaxial Planar Trans. Sil.
4 Gernm. Power Trans. Eqvt. 0C16 ,
1 Unijunction Trans. 2N2646 Z
2 Sil. Trans. 200Mc/s 60Veb ZT83/84 .. 15/~
20 NKT Trans. AF. RF. VHF. Coded 4
Eq\t. List
2 2N2712 8il. & E:
8 BY100 Type “‘ll Reﬁta. . 20/
256 Sil. and Germ. Trans. \!i:\ell, ull
marked, New ..vveaesciens crecanes 0=

6 Matched Trane. OC44/45/81/81D .... 10/=
0 Red Spot AF Trans, PNP .. 10/=
6 White S8pot RF Trans, PNP . 10/=
& Silicon Recta, 3 A 100-400 P1V ,.... 10/-
2 10 A Silicon Rects. 100 PIV . . 10/=
2 OC1 140 Trans. NPN Bwitching -
1 12 A BCR 100 PIV . -
3 Sil. Trans. 28303 PN /-
3 200 Mc/s 8il. Trans. NPS 10/-
3 Zener Diodes 1W 33V 6% Tol. ... 10/=
4 High Current Trans. 0(342 Eqvt. -
2 Power Transistors 1 0C26 1 OC35 =
b Silicon Rects, 400 PIV 268mA . /=
4 OCT75 Transistors ....... =
1 Power Trans. 0C20 100V 10/=
0 04202 8il, Diodes Sub-m cee 10/
2 Low Noise Trans. NPN 2\392\.” i@ 10/=
1 8il. Trans. NPN VCB 100 ZT88 10/-
8 0AS1 Diodes 19/
4 0072 'l‘ram.iatar- 10/-
4 0C77 10/~
4 Sil. Recta. 400 PIV 5 10/«
5 GETS884 Trans, Eqvt. D(. 4. 10/=
5 GETB883 Trans, Eqvt. 0C45. 5 Q)=
2 2N708 8il. Trans. 300Mc/s NPN ., 0/=
3 GT31 LF Low Noise Germ 'l‘r.ms- 0/-
6 IN914 Bil. Diodes 76 PTIV 76mA .... 10/-
8 0A95 Germ. Diodes Sub-min. ING9 . 10/-
3 NPN Germ. Trans, NKT773 Eqvt.... 10/«
2 0C22 Power Trans. Germ........... 10/=
2 0C25 Power Trans. Germ. Gk 0/=
4

4

3

7

a

2

H&-’u&-::‘-’.-:ﬂﬂ;:wre—dwr»:l:-luu-luhh

QUALITY-TESTED PAKS

AC128 Trans. PNP High Gai
AC127/128 Comp. pair PNP/NP)
2N1307 PNP Switching Trana.
CGB62H Germ. Diodes Eqvt. O
AF116 Type Trans. ....... e
Assorted Germ. Diodes \[arketl P

AC126 Germ. PNP Tra n
Silicon Rects. 100 PIV mnm\ .
AF117 Trans: c.oooess

0C81 Type Trans.
OC171 Trans. «...ec.s

23701 8il. Trans. Texas .........
10 A 600 PIV Sil. Rects. 1845R ....
BC108 8il. NPN High Gain Trans, .

2N910 NPN Sil. Trans. VCB 100 .
1000 PIV Sil. R A R53310 AF /=
BSYOGA 8il. Trans. NPN 200Me/s .. =
0C200 8il. Trans. ...... .
GETS80 Low Noise Germ. Tmud. A =

AF139 PNP High Freq. Trans. .,... =
NPN Trane. 1 8T141 & 28T140 ..,. /-
Madt's 2 MAT100 & 2MATI20 .. )=
Madi's 2 MAT101 & 1 MATI21 10/-
0OC44 Germ, Trans, AF . 10/~
AC127 NPN Germ, Trups. ..... 10/=

2N3006 Ril. PNP Trans. Mﬁtnm!a

EACH TYPE _EACH
48 INO14 1/-
12/8 0A200 1~
3/~ BFY&1 3/8
3/8 BYZ13 4/8
N3707 3/9 40362 14/-
2N3810 8/- 22V 1IW Zener 3/6

CGIRO No. 388-7006

« ® 0,
' 63A
High Street
WARE

Herts.

BI-PAK GUARANTE SATISEACTION (R MONEY BACK




MAIL ORDER SHELF UNIT
DEPT = >, Two teak finish shelves on a black frame
1 L (overall size: 28in ¢ 25in x 12in). Ideal for
No. Il " hi fi equipment: amplifiers, speaker cabinets,
RA[]'[] LT[] ete, The perfect answer for housing unit
: N22 audio and equipment. This wunit is wall

mounting.

11 & 40 MAYES ROAD, N12 671 sss 3206 _ ' 50/- russor. i x

PSYCHEDELIC LIGHT CONTROL UNIT BATTERY CRESCENT CASSETTES

Three Chauuel:  Buse—Middle—Treble. Top quality cametics ab unbeaabls
Each channel has its own sensitivity ELIMINATOR i """“]ﬂc‘"““h ahmd“d Morage
control. Just conmect the input of this 7/8. 12/6.
unit to the lowlspeaker terminals of an | plug vour T
amplifier, and connect three 250V up to Kmfg“: Anl

ransistor Cl‘_’ﬂ 17 B Plus 1/-P. & I'

er, Cas.

500W  lnmps Lm the output terminals | seite, jnto the i Fazzal
of the unit, and you pmnm # fascinating | through elimi 2 |
of (e Sokts T re produce o Saciisttng | throuss, tate compact eliminstor. | MPORTED PANEL METERS =
£18,10s, Plus .‘nt' &P 6V 20/8, 9V 20/6, 7V complete | KA-38C 1iin = 13in. 50uA, S
1 you require more information please send 8.4, K with cable and plug for Philips [ 10044, 500uA  1M/A, 5M/A. | KA-65C  8in - 3iin. 300V,
nie UALITY 1MP Cassette, 39/6 Pllii 2/~ P. & P. | 8 meter 1M/A, 300V. All at 8 meter 600uA, IM/A. All at
H A T H each, Plus 1/- Plus 1/6
Q Y IMPORTED HEADPHONES 2916 Y% 39/6 Tui
é‘gggg ;:: g:g;;; = 3 12-;‘ TTC Al modern design and made to high standards.
Plus 2/~ P, & P. per pair G1105 MAINS TRANSFORMER
Fused Primary 240V, Secondary
O TV S Bl Py Y iy BRITISH RECORDING TAPE
This transformer is of the finest quality (all guaranteed). Gin 6001,
28in < 8lin » 16in high. This modern design | made to a very high 8/8 each, 3 for 24/-. blin 900it, 10/- each.
TV stand would make an ileal base for w coffee | gtandard and  is o 8 for 28/8. 7in 1,200ft, 11/8 each, 3 for 33/-.
table and is 0 bargain at: amallsize: 2in % 21in Please include 1/6 on each order for P. & P.

32[6 thos o= B o B | o 12 6 B

COMPONENTS CORNER

SOLID STATE BLOCK MODULES Sin < 6in one sided printed cirenit board .. .o Bf-each
Phono pre-amp E1811: input, 100K; gain, 28db; BY100 type rectifier 800 p.i.v., unw A . o .. 8/3each
max. out, 3-volt; , 30M/V; power, 9V, 4 mn transistor holdera is 5 = e .. 84 each

b Tape pre-amp E131% abo\e. 21in 80 ohm loudspeaker Ll & - i3 .. &5/6 each
Mio. pre-amp E1313, as above. in 25 ohm loudspeaker -« 2lin . s A -« B/8 each
Power amplifier El:]l-t: input, 1,000 ochius; in 8 ohm loudspeaker L L1 5 .. B/8 each
gain, 20db, 300M/W; power, 9-volt d.c. EMI LOUDSPEA KER 450 | U2 battery holders (blue plastic) .. T
Electronic organ, tone ose, E1815: tone freq., | 1o watts. 13in < 8in + two 223in | Flick switches 13in dolly mains type [ i v B/ each
200 IhHA output, 80M/W; pewer, 9V; current fA. twesters nnd crossover, All wired |Model motors 6-12 volt ‘e 2. o 1(8 each
Dual flasher E1318: fiasher time, 1/4 sees; power, 6V: current, 150M/A; and ready for use. This ever- |10 ohm W/W pot lnudumnker “control s s .. 2/8 each
lamp, 6V 150M/A. popular 450, In 5-8-15 ohm imp. 0C81 douhlc heat clips. . it SF % Gfd =
We alzo stock the morse code practice modules in this range. 65 g Tape recorder rev. Luu;::erﬂ . ‘I LT . .. Bf-ecach
- p p ease include
ALL AT 25"- Plus 2/~ P. & P. Fisds oAt end 8/~ for our Component Catalogue and Flog Lists,
EP%000 output module .. i .. 422,18.0 These new modules from Mullard require only a
MULLARD "UNILEX" EP9001 prl:l:.:-lmp module i .. 2320 sorewdriver to assemble, and are the latest type
3 EP8002 power supply £4.12.0 in unit audio.
NOW IN STOCK 1 Control panel, 'uuun'hlv awd escuteheon Please include 2/6 P. & P. Send §.A.E. for
plate ] £3.5.0 further details.

G. F. MILWARD l MAIL ORDERS: DRAYTON BASSETT, TAMWORTH, STAFFS. |

Wholesale/Retail: | 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

RESISTORS: TRANSISTORS:

Carbon {/1W .. e - e v .. 100 10/- P.N.P. Untested. & = i -~ .. 50 10/-
13w .. {5 % v .. 100 10/- N.P.N. s s A .. 50 10/-
Wirewound, Mulmapped &8 = ol .. 10 10/- Light sensitive (OCP‘H) o 5 10/-
W 2 s B .. 20 10/- Light sensitive diodes 3 i e

5 W 3 A 3is o .. 15 10/- 0C44 Mullard. 1st grade .. .. . 4 10/-

10W o 2 o e cee 0L 0/ 0C45 Mullard. 1st grade .. ba e 4 10/-

PAPER CONDENSERS: 0C22 Mullard. 1st grade . e 2 10/-
TV types, 500V . g Y il % .. 50 10/- 0C25 Mullard. 1st grade e 2 10/-
Miniature . eabal e L OB R 40 iNs?;gz . IR R bt L ; ::f

ELECTROLYTIC CONDENSERS: . o sl deab B .
Mains radio/TV types G R s | T T BY{27 Rectifiers .. .. .. .. A 1
Transistor types LR G LN e 1N4007 Rectifiers oL | Bk 4 10/-
Mixed highflow voltage .. .. .. .. 15 10/ STC3/4200V .. .. o

POLYSTYRENE CONDENSERS .. .. 100 10/- | g;‘;‘(‘ig;ke"om‘{ - - :of:

MULLARD POLYESTER CONDENSERS .. 50 10/- WIRE: L L

SILVER MICA .. . .. 100 10/- Solid core, insulated .. ] = .. yards 100 10/~

WIRE-WOUND PRE—SET SLIDEI‘!E At i 18 18 Stranded core, insulated on i .. yards 50 10/-

VOLUME CONTROLS: Double, Mixed .. .. 5 10/- SOLAR CELLS:

NUTS AND BOLTS: Mixed lengths/types Selemunt rBe: < ey dniches e LS
A 1.2 e 5 . b i .. 100 10/ small. 3 s e s el 3 /=
BEIERE, = g RO A e el et i SRAR -
SBAL o = 0 IS L Y3 o100 10/- | Semi air spaced 15 yards e i /=
2 B.A. px 1 .. 100 10/ CH.Yg?;éIE.sTAPE RECDRDER MIKES ¥ 5 1 10/-

METAL SPEAKER GRILLES: 74in » 34in .. 6 10/=  TLISERS PR Aot e

V.H.F./F.M. TUNERS: Need ECC85 b e 2 10/- With 2.-5mm plug = N o = e 4 10/~

VEROBOARD: Cutter + 5 24in » 1in Bds. = 10/- | With 3-5mm plug & 4 10/-

FREE ! FREE ! FREE! ONE PACK EXTRA INCLUDED FREE WITH ORDERS VALUE £5. THREE FACIS EXTIA FOR ‘“I ORDERS.

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Posiage (minimum) per order 2/-.
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ELECTRONICS SEND S.A.E. FOR LISTS
P.O. BOX 26 GUARANTEE
\ Satisfaction or money
AYLESBURY, BUCKS. refunded.
VALVES CATHODE RAY TUBES
AZ3I| 9/6 | EFI184 11/3 | PL38 18/- | 6U4 15/ New and Budget tubes made by the leading British manufacturers
DAF91 8/3 | EH90 10/3 | PL8I 10/3 | 6ATS 9/9 Guaranteed for 2 years. In the event of failure under guarantee, replace-
DAF96 B/3 | EL34 9/9 | PLBIA 12/6 | 6USA 15/6 ment is made without the usual time wasting forms and postage expense.
DF9I 9/~ | EL41 10/- | PL82 7/3 | 6AVS 6/6 Type New Budget
DF96 _ | EL8I 9/6 | PL83 10/3 | 6BAG 9/6 £ £
DK91 11/6 | EL84 7/9 | PL84 8/3 | 6BES 12/- MW36-20 4.10.0
DK96 11/6 | EL95 9/~ | PL500 16/6 | 6BR7 15/ MW36-21 4.10.0
DL92 7/6 | EM8I 11/6 | PL504 17/~ | 6BRE 19/~ MW43-69Z CRMI7I
DL94 7/6 | EM84/7 12/9 | PL505 29/ | gawWs 16/6 CRMI72 6.12.0 4.12.6
DL9s 9/3 | EYSI 7/6 | PL508 20/~ | eBW7 13/9 MW43-80Z CRMI73 6.12.0 4.12.6
DY86/7 8/~ | EY86/7 7/9 | PL509 30/9 | ecDEG 8/ AW43-80Z CMEI702 6.12.0 4.12.6
DY802 8/6 | EX40/1 7/6 | PLB02 17/3 | gvec 8/— CMEI703 6.12.0 4.12.6
EABC80  10/6 /6 | PLBOS 17/3| ol 76 CMEI706 6.12.0 4.12.6
EBC33 11/~ | EZ8I 5/9 [ PY32 10/~ | E0% 96 CITAA 6.12.0 126
EBC4] 9/6 | GY501 14/6 | PY33 19/9 | 15aue 15/~ CI7AF 6.12.0 4.12.6
EBCS| 6/6 9/6 | PY8I 8/3| 158A6 P AW43-88 CMEI705 6.12.0 4.12.6
EBC90 9/6 | GZ32/4 119 | PY800 8/3 H AW47-90 ;
EBF80 8/- | GZ33/7 163 | PY80I 8/3 | 12BE6 : 4/" AWAT-51 A47-14W 7.13.4 5. 7.6
EBF83 8/- | KTé6 25/6 | PY82 7/~ | 12BH7 ,/; A47-14W CMEI%0I 7.13.4 5. 76
EBF89 8/- | KT8s 32/6 | PYB3 10/ | 35Yv4 el CMEI902 7.13.4 5. 7.6
EBSI 5/3 | N37 15/6 | PY88 8/3 | 50C5 / CME[903 7.13.4 5. 7.6
ECCS8I 8/- 25/6 | PY500 20/- 15/6 CI9AH 7.13.4 5. 7.6
ECCB82/3 8/6 | PCB6/8 10/3 | PZ30 16/- | 6F24/5 12/6 A47-13W CMEI906 10. 5.6 8.10.0
ECCB4/5  8/6 | PC900 10/3 | RI9 13/- | 6F26 83 A47-11W CMEI905 8.17.3 7. 0.0
11/~ | PC95 R20 15/- | 6F28 11/6 A47-26W CMEI905 8.17.3 7.15.0
EBBCC 12/5 | PC97 8/3 | UABC80  10/6 | 6/30L2 15/6 A47-26W/R CMEI913R 9. 6.8
ECF80/2 9/6 | PCCB4 9/3 | UBF89 8/- | 10FI 15/~ A50-120W/R CME2013 10.17.0
ECF86 I{—| PCCB5 8/6 | UBCA4I ?/9 | 10FI8 10/~ AWS53-80 8.18.8 6. 5.0
ECH35 13/6 | PCCB8 14/- | UCCB5 9/3 | 10PI3 16/ AW53-88 CME2101 8.18.8 6. 5.0
ECH42 13/3 | PCC89 12/3 | UCH42  13/9 | joPI4 19/~ AW59-90
ECH8I 10/3 | PCCI89  12/3 | UCHSI 10/9 | 20ps 20/— AWS59-9] CME2303 9.11.8 7. 4.0
ECH83 /— | PCF80 10/3 | UCL82 10/3 | 30¢) 10/3 A59-15W CME2301
ECH84 9/6 | PCF82 10/6 | UCL83 12/3 | 30¢ 15 139 CME2302
ECLLBOO  20/- | PCF84 9/6|UR4I2  11/-| 3557 15/9 CME2303 9.11.8 7. 4.0
ECL80 8/ | PCF: 2/3 | UF80/5 7/6 | 30cia 13/6 A59-11W CME2305
ECL82 /9 | PCF200/1  16/3 | UF89 8/3 | 3055 16/6 A5S_13W CME2306 13.13.0 10.19.6
ECLS3 11/6 | PCFBOI 12/3 | UL41 11/6 A59-16W CME2306 13130 10.19.6
ECLBE 9/9 | PCF802  12/3 | UL84 1/~ | 30FLI 12/9 A55-23W CME2305 12.12.0 10.10.0
F39 10/6 | PCF805 13/~ | UMBO/4 9/~ | 30FLI2 17/6 AS9-23W/R 12.12.0 10.10.0
8/- [ PCF806  12/3 [ UY4l 8/ [ 30FLI4  13/6 PORTABLE SET TUBES
EF83 10/~ | PCF808  13/6 | UY8S /9 | 30LI 93 TSD2I7 6.15.0
EF85 /3 | PCH200  11/6 [ U25 15/ | 30LIS 1573 TSD282 6.15.0
EF86 13/3 | PCLB2 10/3 | U26 I5/- | 30L17 14/6 A28-14W 9. 3.4 Not supplied
EF89 8/- | PCL8B3 12/3 | UI9I 14/6 | 30PI2 15/6 CMEI601 7.15.0
EF5I 8/6 | PCLB4 10/3 (U193 8/3 | 30PLI 12/9 CMEI602 . 8. 0.0
EF92 10/- | PCL85 10/6 | U301 17/- | 30P4MR 20/- A discount of 10% is also given for the purchase of 3 or more New tubes
EF93 9/6 | PCL86 10/3 | W729 11/- | 30PI9 12/9 at any one time.
EF94 15/6 | PD500 30/6 1 Z759 24/6 | 30PLI3 18/6 All types of tubes in stock. Carriage and insurance 15/-.
EF95 12/6 | PFL200 14/9 | 5Y3 8/6 | 30PL 14 18/6
EFi83 11/3 | PL36 12/9 | 524 9/6 | 30PLI5 18/6

0% B.V.A. BOXED (NORMAL GUARANTEE) OR OWN
VALVES SUPPLIED, | YEAR'S GUARANTEE. ADD éd PER
YALVE ON ORDERS UNDER 6, OTHERWISE FREE POST
AND PACKING.

SEMICONDUCTORS

ACII7  12/-| BCIIS 6/6 | BF225 6/~ 2N1305  4/10
ACI26  4/4|BCII7  1/9|BF257 9/6|2NI1306 62
ACI27  4/9|BCII8  7/9|BF22A  9/6|2N3055 15/
ACI28  4/6|BCI34  11/6| NKTI25  5/9|2N3392 5.
ACI76  7/4|BCI47  5/8| NKT281 4/ (2N3702 5/
ACYI7  6-|BCI48  4/4| NKT40I  17/6 |2N3705  4/6
ACY20  6/-|BCIS2  5/6|0OC25 9/6 | 2N37I1 49
ADI45  11/8 | BCI7S 5/6 | OC44 5/6 | 2N38I9  9/-
ADIsI  6/9|BCIB7 58| OC45 5/4|IN3E6 6/
ADI62 &9 |BC23L  5/4| OCT7I 4/4(2N%062  4/6
AFI 14 4/8(BDY20  30/6 [ OC72 5/4 | IN4289 46
AFI15 4/8 | BFY50 5/~ | oC77 5/6
i HiEh Lism ¥

4/ /-
AFil8 12/~ | BFIIS sislocaip 4| BECTIFIERS
AF126 4/8 | BFI17 9/6 | (GET113) BYI127 5/
AFI27 4/8 | BFI63 7/~ 5/- i
AFI39 8/8 | BFI67 §-|OCles 48
AFI78 9/~ | BFI73 7-|0Ci7l  §-
AFI79 9/- | BFI78 7/-|0C200  é/6 | DIODES
AFISO  12/4 | BFIBO 8-|10C202  9/6| AAIIS 2/
AFI8I 9/4 | BF18I 8/- | OC203 6/6 | OA47 1/9
AFIBs  13/4 | BFI82 8/-| OCP7I  12/6| OA79  1/i0
AF239 8/6 | BFIg4 5/~ | P346A 4/6 | oAsi {10
BCIO7A 5/~ | BFi94 5/~ | 2N456A  17/6 | OAS! 3/-
BCIO8B  4/6 | BFIS7 6/4|2N697  5/i0| 0A202 2/
BCIOSC 5/ | BF200 7/4|2N6%8 106 | BzY8s
BCII3 5/6 | BF224 6/-12N1132  11/6| (SERIES) 6/6

TRANSISTORISED

UHF TUNER UNITS
NEW AND GUARANTEED
FOR 3 MONTHS

Complete with Aerial Socket and wires for Radio and Allied TV sets buc
can be used for most makes.
Continuous Tuning, 90/~; Push Button, 100/-.

STYLI

TC8, GC2, GP59, GC8, DC284, Stereo 105, 106, 208, 2/- each (individually
boxed); ST3/5, ST8/9, 9TA, 9TA/HC, GP91, 8/-, Diamond. Post and
packing 5d per item for orders under 24.

TAPES (Polyester PVC)

4in L.P., 8/6; 3in L.P., 5/6.

Standard Play: 600ft 5in, 8/6; 900fc 53in, 10/6; 1,200fc 7in, 12/6,

Long Play: 900fc 5in, 11/~; 1,200fc 53in, i 1,800fc 7in, 18/-.

Double Play: 1,200fc 5in, 16/-; 1,800fc 5}in, 19/-; 2,400fc 7in, 28/-.
Philips type Cassettes (in plastic library pack): C60, 10/6; C90, 12/6;
C120, 19/6.

Post and packing /6 on all orders.

ACOS CARTRIDGES

GP91-1—Medium output Mono Crystal, 21/~ inc. P, Tax.

GP91-3sc—High output Mono Crystal (TC8H, TC8M, BSR X3H, X3M),
21/~ inc. P. Tax.

GP93-|-—Stereophonic Crystal, 24/9 inc. P. Tax.

GP94-1—Stereophonic Ceramic, 31/- inc. P, Tax.

GP95-|—Sterecphonic Crystal, 24/9 inc. P. Tax.

GP96/1—Stereophonic Ceramic, 31/6 inc. P. Tax.

ADD 5d. PER ITEM FOR POST AND PACKING
FOR ORDERS UNDER 24 PIECES.

TERMS, CASH WITH ORDER ONLY. POST AND
PACKING PAYABLE ON ORDERS UP TO £3,
AFTER THAT, FREE EXCEPT C.R.T.'s.
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R.S.T. VALVE MAIL ORDER CO.

BLACKWOOD HALL, WELLFIELD RD., S.W.16
SPECIAL EXPRESS MAIL ORDER SERVICE

IN21 3/6 | 28308 8/~ | BCY®d4d 7/3 | GET118 6/~ | OC20 20/-
1N21B 28501

5/~ 5/- | BCY60 19/~ | GET118 4/- | 0C22 8-
1N23 4/- | 28708 12/6 | BCY70  6/- [ GET119 4/  0C23 8/6
1N85 17/6 | 3N148 19/~ | BCZ11  6/- | GET120 6/6 | OC24 9/~
1N253 10/~ | A13759  4/- | BDI21  18/- | GETG87 6 5 78
1N256 10/~ | AA120 B/~ | BD128  22/6 | GET8I2B 6/- | OCu6 H

1N4007 4/ | AC107 6/6 | BF116 5/6 GET880 B/9 | OC30 8/~
18021 4/~ | AC126 4/- | BF117 mfr- GET882 6/~ | 0C85 6;3
18113 3/~ | AC127 6/- | BF167 8/ GETS85 10/- | 0(C36 818
18130 2/6 | AC128 4/8 | BF173 7/3  GEX35  4/6 | o0ss 10/3
18131 2/6 | AC129 7/8 | BF181 6/- | GEX44  1/6 | 5oyy 46
20220 12/6 | AC187 11/~ | BFis4 76 | GEX841 4= | 0%ia 5
20240 3/6 | AC188 11/- | BF185 6/ | GJIM 716 | oc4s 9/
2G301 3/6 | ACYI7 4/6 | BF104 /3 | GI4M 718 | ocad 4
2G306 B/~ |ACYI8 4/~ | BF106 56 GIOM - Ti6 | 54y 33
203718 4/- | ACY19 5/~ | BF196 5/6 | HG1005 10/~ | nie 3=
2G381A 46 | ACY20  5/- | BF197 5/6 | MAT100  6/- | prcy 12/6
2G403 10/~ | ACY21  4/6 | BFX12 /6 | MATIOl g3 | OCE8 T3
26414  6/- | ACY22  4/- [ BFX13  5/6 | MAT120 /9 | OCP =
6417 - |ACYZT M- |Bpxse 1z (MATIN 6 70 31
9N214  8/6 | ACY28  4/- | BFX30 g | MJ420 22/- | OCT1 R
ON404 6/~ | ACY30 12/6 |Bpx35 19/8 | MJ421 292/~ | 0C72 4/-
oNZ4T  9/0 | ACY40 4/ | BFXd43 g3 | NKT128 6/ | OC78 LA
697 4)- | ACY4l 5/- | BFX44 83 | NET129 6/- | OC74 4/6
ONGSS  4/6 | ACY44  7/6 | BFX68 13/ | NKTI85 5/3 | 0C75 48
2N706 3/- | AD140 - 8/- | BFX68A 13/6 | NKT210 6/~ | OC76 3/~
aN706A 3/6 | ADI4O 12/~ | BFX8p 19/ | NKI2I1 60 | OCT7 <l
9N708 4/ | ADISO 15/~ | BFX8s  9/¢ | NKT212  5/4 | 0C78 3=
28708 12/6 | AD161  7/6 | BFX87 = o/ | NKI213 6/4 | OC78D  3/3
e | ADle2 7/~ | BFX88 5 | NKI214 474 | 0G0 5/~
oN8s7  10/6 | AF106  10/6 | BFY20 12/- | NKT215 4/ | ocs1 4/~
aN1080 /6 | AF114 5/- | BFya1 sje | NKT216 64 joceiD  3/-
2N1091 6/6 | AF116  5/9 | gFyas o | NET217 84 | 0CSIDM  3/-
2N1131 8/6 | AF118  4/6 | BFY41  9/6 | Niwars oi0 5/~
aN1132 7/6 |AF117 418 | BFy4s 19/ | Nhaei? 3/
ON1302 4/ | AF118 12/~ | BFY50 e 8=
2N1303  4/3 | AF119 4/~ | BFys1 LSy 4/6
2N1304  4/9 | AF124 5/~ | BFY53 NET225 4/9
2N1305  bj- | AF125 i~ | BFY77 e 76
2N1306 b/- AF126 5/~ | BFY90 EToas 12/6
aN1307 b/~ AF127  4/8 | BSX27 e 44
ON1308 6/~ AF139 7/6 | BSX60 NKT238 718
aN1300 6 | AFII8 126 | BSX6L 12| Ngrog 8/6
oN1420 7/8 | AF179 11/~ | BEY2 3/6 | NKTo41 12/3
aN1607  6/6 | AF180. 12/~ | BBY2T  4/- | ygTa51 8/~
2N1526  7/6 | AF181  8/- | BSYS1 10/ [ Npcree) 5(6
2N1900 45/ | AF186 11/ | BSY78 /3 | ygqors 6/-
aN2147 16/6 | AFY19  22/6 | pyy7e  9/3 | NKT2T5 1=
2N2148 12/ (AFZ11 6/ | B3v82 10/~ | NKT277 5/6
9N2160 14/ | AFE12  6/6 | BSYS3 11/~ | NKT403 9/ 8/8
2N2193  6/6 | ASX26  B/6 | BIYSL 12/~ | NKT404 12/6 | 86
2N2287 20/8 | ASY27 76 | BSYOSA  3/6 | NKT678 6/ 8/
2N2297 - | ASY28  5/3 | BY100  4/6  NKT713 5/6
2N23694 ©O/- | ASY29  &/- | BY213  5/- | NKT773 9/-
oN2410 10/6 | ASY36 5/6 | BYZ11 6/- | NKT777 /6 146
2N2411 68 | ABY00  B/- | BYZIIN 17/6  NKT80113 716
aNo412 68 | ASYGl  7/6 | BYZ12 6/ 9 s
: /
2N2483  b/6 | ASYB3  4/9 | BYZ14 27/6 o/
ON2484  7/6 | ASYG4 /9 | BYZIS  85/- 200
2N%§46 11/6 | ASYB0 6/~ | BYZ16 176 b=
aN2696 63 | ASY62 &/~  Cl1l 13/ 8/
9N2865 12/ | ABYSS  6/6 | C20A 12/6 [~
oN2004  7/6 | ABZ17  13/6 | CRS1/05 /- e

L}

T

@

3

5 e
@
o
o

I~ | ABZ20  7/8

el ol e Gl b R L 37 | sg0seF 778
aN2007  7/6 | ASZ23  19/6 | cviol 5/ 19 | BI7224  B/-
9N2926  8/- | AUY10 19/6 | ovags 20/~ 16 | 817231 12/6
2N2924  4/6 BC107 3(6 | CV2154 32/6 1/8 | BX68 4=
2N3014 7/6 BCl08  3/6 | CV2156 32/ 4)- | SX68UH 4/8

1/6 | 8X631UC 10/-
1/6 | BX680T 4/-
2/~ | SX634WK 8/-

=]
a
=
ot
=
o
=
&
e
<4
=
<
-3
-
=
&

S b ‘ BCI21  4/- | CVI109 75/ 5/8 | azasc 19/
9N3700 4/ | BCI22 4/~ [ CV7TI83 30/ 10/- | V16/10P 15/-
aNs7i0 4/ | DCI26  13/6 | OVislz 10/- 1/~ | V15/30P 18/
TS Y-Imcis 13- | cviam 10/ 10/~ | V30/201P 9/6
gNassy - o0/ | BCM40 - S CVisdl o 706 | XAl22 /-
. vy || BOMBL M= OVIMT AL 8- | XA124  4/-

|Bowr  4p | cvidel i 8- | XA142 -

2N5307  7/8 | BCYS1 8/- | GD3 6/6 9/ | XB121  8/8
2NB308  7/8 | BCY32  7/6 | GD4 7]- 716 | XK505 5/~
2Nb309 11/~ [ BCY33  &/- | GDb 68/ 46 | XK618  B/-
28006 14/~ | BOY34d  §/- | GD6 6/- 4/6 | Z2A82CR  b(-
280138 15/- | BCY38 5/6 | GD8 &5/~ 9/- | ZR24 12/6
28013A 16/6 | BCY39 7/~ | GET102 5/- 15/~ | £882A 8/~
28301 12/6 | BOY40  7/6 | GET113  5/- 16/6 | Z2T21 6/~
28304 9/- | BCY42  3/- | GETI14 4/- | 8/6 | 2T43 5/~

TRANSISTORS (POSTAGE, PACKING & INSURANCE) 1/3 PER ORDER

SEND S.A.E. FOR LIST OF 3,000 TYPES—
VALVES, TUBES AND TRANSISTORS

TERMS [ OPEN DAILY TO CALLERS
C.W.0. | Mon.—Sat.9a.m.-5.30p.m. Closed Sat, 1.30 p.m.-2.30 p.m.
no C.0.D, Tel. 01-769 0199/1649

(ozpzRT
WORK POSITIONERS
-300 SERIES ..

1]

Colbert Pana-Vise work positioners are specifically designed
to quickly and easily achieve the most convenient, comfortable
and time-saving work position.

Available with vacuum clamp or screw-on base.

They can be rotated, tipped, tilted, angled, elevated,
lowered.

The required work position is firmly secured with a patented
one-knob control, a unique feature of Colbert Positioners.

A series of special holders is available for various types of
work.
Full details available on request.

Distributors :

SPECIAL PRODUCTS DISTRIBUTORS LTD.

81 Piccadilly, London, W.l.  Tel. 01-629 9556  Cables: Speciprod London
(Made in U.S.A))

832

Let us give you the facts
From cover to cover Goodmans Manual is packed with fascinating
articles on Stereo; a beginners guide to High Fidelity: Stage-built
Systems: complete details of Goodmans High Fidelity Audio products.
28 pages you can’t afford to miss . .. and it's yours FREE|

Please send me a free copy

Name. E=RL A
Address —

Goodmans Loudspeakers Limited
Axiom Works, Wembley, Middlesex. Tel: 01-902 1200 P.E.10
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FULLY TESTED AND MARKED

oci7o
QcCi71
©C200
oC20l
2G301
2G3i03
2NT711
2N1302-3
2N1304-5
2N1306-7
2N1308-9
2N38I9FET

Power
Transistors
oc20

BB Sa b  g N
cloeReo

o
o

PACKS OF YOUR OWN CHOICE UPTO
THE VALUE OF 10/- WITH ORDERS
OVER £4

LOOK

PNP

SPEC:—
ICER AT VCE=20v

TYPE A
SILICON ALLOY PNP
TO-5 CAN

SPEC:

HFE 10-200
THESE

00
THESE ARE OF THE 25300
TYPE WHICH IS A DIRECT
EQUIVALENT TO THE
OC200/205 RANGE RANGE

SPECI

RIDGE
NIUM B
GER“:EC“F\ERS
FINNE
Ex 54\ £ pHASE
s F:\':\Es 18 AMP- 74Volts
P

Chargers °°

QHered a  only ‘1’6 Each
i

post & Packin® Hup

TRANSISTORS

TYPE
SILICON
ENCAPSULATION

ARE
2N3702/3 AND 2N4059/62

LIMITED
SURPLUS INTEGRATED CIRGUITS

These are brand new genuine surplus stocks,
marked and ;uaranee—d to full makers' specification
and not re-marked rejects.

Price
Single 8 |/P Nand Gate TTL 7/-
Dual 4 /P Nand Ggte TTL 7i-
D.C, Clocked J-K Flip-Flep TTL _ 17/6
Dual 4 |JP Exclusive OR Gate TTL 7/-
Dual 4 Power Gate TTL 7
Triple 3 I/P Nand TTL
8 Input Positive Nand Gate TTL
Dual 4 Nant Gate DTL
Quad 2 |/P Gate Expander DTL
Triple 3 Nand Gate TTL
Dual I/P Expander TTL
Single 8 I/P Nand Gate TTL
Dual 4 |/P Nand Gate TTL Ti-
D.C, Clecked J-K Flip-Flop TTL 17/6
Dual 4 |/P Exclusive OR Gate TTL 74-
Dual 4 Power Gate TTL
Triple 3 I/P Nand TTL
Quad 2 I/P Nand TTL
Video Amplifier
Video Amplifier 40MHz
Dual 4 |/P Expander TTL
Single 8 I/P Nand Gate TTL
Dual 4 |/P Nand Gate TTL
D.C. Clocked J-K Flip-Flop TTL
Dual 4 I/P Exclusive OR Gate TT
Dual 4 Power Driver
J-K Flip<Flop DTL
Dual 4 Buffer/Driver DTL

NEBOBA
NEBI6A
NEB25A

ST659A

Suffix A = DIP |4lead; K =
pack.

10 lead TOS5; ) = Flat

ONLY 6d EACH
TYPE E

PNP GERMANIUM FULLY

MARKED AND TESTED.

B
PLASTIC

ICER AT VCE=10v
ImA MAX

AF. or RF.
PLEASE STATE

OF THE ON ORDER

NEW UNMARKED UNTESTED PAKS

B8o 3 Dual Trans. Matched O/P Io b
pairs NPN. Sil. in TO-! 5 can !
B83 100

Trans. manufacturer's rejects |0[,l_
all types NPN, PNP, Sil. and
554100
50

Germ,
50

Silicon Diodes DO-7 glass
equiv. to OA200, OA202
Sil. Diodes sub. min.
IN914 and IN916 types
Sil. Trans. NPN, PNP,
B&0 Io
He 40
Mixed volts, |4 watt Zeners.
25 Tc‘)p hat type
MAT Series **
30 Transistors

10/-
10/-
10/-
i
10/-
10/-
10/-
10/
10/-
10/

886

Bas
equiv. to OC200/1,
2NT706A, BSY95A, etc.

7 Watt Zener Diodes
Mixed Veoltages

250mW. Zener Diodes
DO-7 Min. Glass Type

alloy™ pnp

Top Hat 5||H'.on Rectifiers,
750mA. Mixed volts

Experimenters’ Pak of
Integrated Circuits. Data
supplied,

BY126/7 Type Silicon
Rectifiers, | amp plastic,
Mixed volts

NEW TESTED AND GUARANTEED PAKS
10/-
10/-
10/-
10/-
10/-
10/-
10/-
10/-
10/-
10/-
10/-
10/-
10/-

Photo Cells, Sun Batteries.
0:3 to 0-5V, 0:5 to 2mA.
ADI6I-ADI62 NPN/PNP
Trans. Comp. Qutput. Pair

Reed Switches, mixed types
large and smalil

5SP5 Light Sensitive Cells.
Light Res. 4000 Dark IMQ

NKT163/164 PNP Germ, TO-5
equivalent to OC44, OC45

NPN. Sil. Trans. AO6=
BSX20, 2N2369 500 MHz,
360mW

GETI 13 Trans. equiv. to
ACY17-21 PNP Germ.
2N3136 PNP Sil. Trans.
TO-18, HFE 100-300 |.C.
600mA. 200 MHz

XBI12 and XBI02 equiv. to
ACI26, AC|56, OCBI /2,
QC71/2, NKT271, etc.

Mixed Resistors. Post and
Packing 2/

Wirewound Resistors, Mixed
types and values. Postage 1/6
BY 127 5il. Recs

1000 PIV. | amp. plastic
OCP71 Light Sensitive
Photo Transistor

RETURN OF THE UNBEATABLE P.1 PAK.
NOW GREATER VALUE THAN EVER

FULL OF SHORT LEAD SEMICONDUCTORS
AND ELECTRONIC COMPONENTS, APPROX.
170. WE GUARANTEE AT LEAST 30 REALLY
HIGH QUALITY FACTORY MARKED TRAN-
SISTORS PNP AND NPN, AND A HOST OF
DIODES AND RECTIFIERS MOUNTED ON.
PRINTED CIRCUIT PANELS. IDENTIFICATION
CHART SUPPLIED TO GIVE SOME INFORMA-
TION ON THE TRANSISTORS.

PLEASE ASK FOR Pak P.l onvy 10/-
2)- P. & P. on this Pak.

Make a Rev. Counter for your Car. The
‘TACHO BLOCK". This encapsulated block
will turn any 0-1mA meter into a linear

and accurate rev.
counter for any car. 20
FREE CATALOGUE AND LISTS
or: =
ZENER DIODES
TRANSISTORS, RECTIFIERS

FULL PRE-PAK LISTS
& SUBSTITUTION CHART

MINIMUM ORDER 10/- CASH WITH
ORDER PLEASE, Add 1/- post and packing
per order. OVERSEAS ADD EXTRA FOR

AIRMAIL.
P.O. RELAYS @ ..
20/-

Various Contacts and Coil
Resistances. No individual
selection. Post & Packing 5/-

DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE: SOUTHEND (0702) 46344

BlI-PRE-PAKLTD

October 1970
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EVERYTHING BRAND NEW AND TO SPECIFICATION - LARGE STOCKS

BARGAINS

IN NEW SEMICONDUCTORS

All power types supplied with free insulating sets

PEAK SOUND PRODUCTS

ENGLEFIELD AMPLIFIER

Bulld it

12 4 12
or

25 + 25

meleu amplifier in modular kit form (including cabinet)
2 watds per channel £88.0,0; 25 watts £568,15.0. Cabinet

kil. only 8. These prices nett. As recently reviewed
in Hi Fi Sound.

BAXANDALL
SPEAKER SYSTEM

Designed by Peter Baxandall. Supert
reproduction for its size. Handles 10 watts

with ease. Uses ELAC 160 59RM109
epeaker unit. Kit 218,120 nett.; buily
£10.8.6 nett.

STEREO AMPLIFIER SA.10-10

Developed from the very
successful HA.8-8 amplifier
glving first class  stereo
amplification {eaturing
separate volume controls for

. each channel, bass and treble
controls. 10 watts per chanmel into 5 to 80. Kit
£19,7.8 nett.; built £34,16.8 nett. Sultable 80 wide
range spenkeru available £18,15.0 each nett.

MAINLINE AMPLIFIER KITS
RCA/SGH designed main amplifier kits, TInput sensitivity
600-700mV for full output into 8.

Suitabl nmt.
Power including components power mu'
12W 188/~ nett
25W 196/~ nett \r,.t
40W 210/~ nett 115/1
oW 252/~ nett 138/10

INTEGRATED CIRCUIT AMPLIFIERS

SINCLAIR I0.10 complete with instruction book giving
amplifier clreuit details nnd range of applications. 59/6 nett.
PLESSEY SL403A. Only 42/8 each. 3W into 7-50 for 18V
supply. Application data with two or more,

WAVECHAHGE SWITCHES LONG SPINDLES
9P 6W; 3P 4W; 4P 3W

SLIDER SWITCHES D.P.D.T.

4/8 each
3/- each

NEON INDICATOR LAMPS all 200/250V
Square bezel, red only = 3/9
Round chrome bezel rul mber, clear 4/9 each
Toggle switches, 250V a.e. 1:5A. Chrome dolly and
chrome milled nut 8. ‘1.’1‘.8]9; 4.P,D.T.4/8; D.P.D.T.5/8;
S.P.D.T. centre off 5/ -,

1ING14 2/8 | 40512 45/6 [ BC147 3/8 | BFY51 4/
IN3754 4/- | 40602 /6 | BC143 3/3 | BEX20 319
1IN4148 /= T 14/6 BCl49 3/6 BY164
IN5054 /- 6/8 BCls3 10/- BY238
18940 3/8 8/- | BC154 11/- | C106B1
2N696 3/11 |- | BC157 3/9 | MC140
2N607 24/- BC158 3/8 | MI480
2N706 3/3 BC1569 3/9 | MJ481
2N1302 8/6 BC167 2/8 | MJ401
2N1303 256 4 BC16S 2/3 | ypri02
2N1304 78 | BC169 2/8 | NKT403
2N1305 7/8 | 4 BC177 /8 | NKT405
2N1308 5/3 | AD161/AD162 BC178 5/8 | oa47
N1307 4/- (matched) BC179 8/- 0‘&9\9
2N1308 4/3 Fii4 - | BC182L 4/8| 249
251309 b /- | BC183L 3| 9491
2N1613 4/3 | AF116 6/8 | BC184L 8 0-: 5
2N1711 3/3 | AFLI7 8/8 | BC185 s | 0409
ON2147 3/3 | AFI124 7/8 | BC212L = e
2N2218 8/3 | AFI127 7i- | BC213L = O
2N2270 3/3 | AF139 9/8 | BC2141L, /8 ‘[‘11;8
ON2484 3/3 | AF180 18/ | BCY70 /8 1A
2N2646 4/8 | AF239 9/8 | BD121 18/- | TIP32A
2N2904 12/8 | A 8/6 | BD123 24/3 TIN43
2N2094 5/- | ABY? 8/3 | BD124 18/~ | ZTX 300
2N2926 26/- A‘ﬁ"’& 8/6 | BF167 8/8 | ZTX 301
282926 /3 | B3041 15/~ | BF178 10/8 | ZTX302
2N3053 8/8 | BAlO2 8/~ | BF180 12, N
2N 3054 9/ | BAls6 4/- | BF184
2N3055 9/8 | BA130 4/6 | BF195
2N3325 14/3 | BAl4S b/8 | BFX29 /
2N 3663 12/8 [ BC107 2/9 | BFX84 )~
2N3702 16/~ | BC108 2/8 | BFX85 =
N7 18/3 | BC109 2/8 | BFX87 12/-
14/8 | BC125 12/- | BFX88 55
"‘98100 87/- | BC126 /- | BFY50 4/6 ZTX3531 89
Values
Code Power Tolerance Range available lio® 10to 88 100 mp
(see note below)
c 1/20W 5% 82 0-220k 0 18d 16d 154
C W ! 470-330k0 2:-5d 24 1754
c iw 470Q-~10M 254 24 1-764
C 1 470-10MQ 3d 264 2:25d
C 1w 470-10M0 8d 5d 4-54
MO W 100-1M0 9 8d 7d
WW iw 0220-8390 154 all quantities
wwW 3W 120-10k0 154 all quantities
WwW ™ 120-10k El: 18d all quantities = .
CODES: C arbon film hlgh ulnh:ilh low noise. MO - metal oxide Flm.lmsn TR5 ulira low noise. WW = wire
‘Fi%llll,l E12 denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and their decades. FE24 denotes series: as E12
plus 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 73, 91 nu'l lhe;r decades.
Pricesare in pence each for same ohniic value and power rating,
NOT mixed values, (Ignore fractions of 1d on total resistor | MULLARD POLYESTER C280 ,e"“
order.) 'laov "ow- 0-01, 0-022, 0:033, 0-047, , 01,
N 11d: 0-23, 1/ 109%: 033 15 n4f.1s

068, 2/8; ms‘ 2/9; 1.6uF, 4/2; 22uF, 4/9.

MULLARD SUB-MIN ELECTROLYTIC
€426 range axlal lead 1/8 each

Values (uF/V): 0-64/64, 1/40, 1-6/25

4/40, 5/64, 0464 6-4/25, » B
12-5/25, 18/40, ”0 16, 20/16
H‘_’,'IU, 2/40, 3‘“64 40/1 .40.
64/10, 80/2-5, 80/16, 80 1
180/2-5, 200/6-4, 200/1
500/2

LARGE CAPACITORS
High rlpple current l\pes
1000,'1001 /3; '2000 7/
2500/64 15/5: 2500, 18,’8 0
5000/100 BS,'S 10000"!5 17/
44/-; 10000/70 81/-.
MEDIUM RANGE ELECTROLYTICS
Axial leads: 50/50 8/-; 100/25 8/-; 100/50 2/8; 260/2
330/25 2/6: 260/50 Btﬂ‘ 500/25 3/9: 500/50 4/8;
4/-; 1000/50 8/-; 2000/25 6/
SMALL ELECTROLYTICS
Axial leads: 4-7/10, 4:7/23, 3;50 1/~ ea.
23, 0,

: 1000/50 8/2;

2000/100 28/9;
00/25 12/6; 5000/50 21111'
10000/25 24/8; 10000/a0

lDD[N"ﬁ

10/10, 10/23,

8-DeC’s put an end to “‘birdsnesting’’. Components just
plug in.  Baves valuable time. Use components again and
again. 8-DeC  only  30/-, Compact  T-DeC,
increased capacity, may be temperature-cycled. 'N::L
only 50/~ post free. Full range stocked

47/25, 100/10,

10‘90 33/10, 50/10, 1/- ea.
220/10, 1/8 ea,

THE NEW ELECTROVALUECATALOGUE
48 pages—thousands of items—packed with information—

2/- post iree. Add 4/- ii sent overseas by air mail.

30 WATT BAILEY AMPLIFIER KIT
Special summer reduction (to Sept. 30th, 1970, only).
Sensitivity 1:2V for full output into 80. Transistors
for one channel £7.5.8 list, 8 only nett. Transistors for
two channels £14,11.0 list #11 only nett. Capacifors and
resistors (metal oxide) 80/~ per channel nett. Complete
unregulated power supply kit 87/8 nett.

ZENER DIODES
5% full range E24 values: 400mW: 2:7V to 30V 4/6 ea.
1W: 68V to B2V §/- ea. 1-6W: 47V to 75V 18/- ea.
Clip to increase 1-5W rating to 3 watte (type 266F) 0d,

CARBON TRACK POTENTIOMETERS,

Double wiper ensures minimum noise level.

long spindles.

Hingle gang linear 2200 to 2¢ "Mn

Ringle gang log 47K Q to 2

Dual gang linear -1-"Kﬂ to 2¢ EMﬂ

Dual gang log 47K to 22MQ
Log/antilog 10K, 47K lliﬂ only

Dual antilog K only

Any type with 1A D.P, mmm u.ltch. extra 8/8.

Please note: only decades of 10, 22 and 47 are available
within ranges quoted.

CARBON SKELETON PRE-SETS

Small high quality, type PR, linear only 1000, 2200,
4700, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K,
2 OM2, 5M, 10M Q. Vertical or horizontal monnllng
,"~ each.

COMPONENT DISCOUNTS

10% on orders for componenta for £6 or more. 15% on
orders for components for £16 or more (No discount on
nett items).

POSTAGE AND PACKING
Free on orders over 2. Please add 1/6 if under.
seas orders welcome: carriage charged at cost.

Over-

ELECTROVALU

Hours: 9—5.30; Sat. 1 p.m.

Dept. PE10,28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Tel.: Egham 5533 (STD 0784-3).

Telex 264475

834
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Send an B.AE, for New . and Bemiconductor price lists
NEW LOW PRICES « FULLY GUARANTEED
no |NOTOBGLA 1% 104 s | MULLARD ou can ut
CA3000 /i MC724P 17/8 15/- u /8  LINEAR
3005 MC788P 19/8 17/8 18/- TAA241 326
7 MCTB9P 17/8 15/ 13/8 243 85/- ‘
11 MC790P 27/6 24/8 23/- 243 =
12 | Me7oep 17/8 15/ 18/6 263 15/8
13 MC799P 17/8 15/ 13/8 203 19/8
14 MC1303P 57/8 - 300 i~
18 MC1304P 79/8 - 310 25/
184 MC708P 59/8 320 14/8 0u ml
19 MC7490P 89/6 : 350 35/-
20 MC786P 10/6 - 485 28/8
204 MCS838P 130/- 115/~ 521 26/8
2] MC1552C 89/8 79/8 522 78/~ ust m e a
22 MC1435P 85/ 59/8 530 08/
5 il b | paniol i
3 FAIRCHILD y
o 1-5 611 124 g4 | TADIOO :g{:
5o | Lago /8 8/- 76 g/p [ TADI0
294 38 ge 1 un i For e P
3, e Lioxc 36/8 326 20/ | eI 21/~ e .
o 9C 21~ 19/6 18- 17/~ | FOH201 26/8 r n
e B mm g
! ™ > 1
4._5 50/- FCJ111 31/~
13 MULLARD TTL o -
4 FIH101 17/8 = = L3 :
N o g FCKl01 87/8
® i I %;:g HoYiol L { An a||~consu'm|n'g|nterest|n
47 3 FIH16] 17/6 PLESSEY telecommunications
i K] e | Hamt o - : -
0 b e | oasA g;g _At leastone year's practical experience
o A gg:: SL702C £9/8 in telecommunications, preferably with
53 N i~ | F33191 37/6 GENERAL 1 ‘or’ i i
a4 ‘i\'T-l.-lO\ 18/~  FJJ251 82/6 ELECTRIC ONC o C and G technlcal
55 FIY101 16 - Pa222 87/6 qualifications
gz N ?ﬁt.}g i!:xeel; ;lll 1 pﬁ:ra type except LI0O/ }::f_:g:- :ﬁ: ,
- 123 an cssey 2/0. A
R ST i Ty
al-) i .C. ders, J- A 6
16 ?:: I):lml-m-l_irrlnf- 1.C. H?\hl‘c‘l's. 12/8 PA424 45/- phos s lils ltv
Post & Packing 1/8 per order. Dats sheet Iree if ordered with ICS, Send 2/6 for catalogue Will " d ;
illingness to undergo arigorous
TELSPHONE A. MARSHALL & SONS LTD. TELEX b S
28 CRICKLEWOOD BROADWAY, LONDON, N.W.2
CALLERS WELCOME 9-5.30 SATURDAY 9-5
SEE OUR MAIN ADVERTISEMENT ON PAGE 808 FOR SEMICONDUCTORS Assd19
ge orover

To the right man, the National Air Traffic
Control Service offers the prospect of an
interesting and steadily developing career as
a Radio Technician in air traffic control.

The work involves the installation and maintenance
of some of the very latest electronic equipment at civil
airports, radar stations and other specialist
establishments all over the country. Important today,
the job will become increasingly vital as Britain's air

- traffic continues to grow, and prospects for promotion
obtainable from your local Retailer are excellent. Starting salary varies from £1044 (at19)
Trade enquiries to: g f to £1373 (at 25 or over). Scale maximum £1590
NORMAN ROSE (ELECTRICAL) LTD. F (higher rates at Heathrow). The annual leave
8 St. Chad’s Place, Gray's Inn Road, London, W.C.1 allowance is good, and there is a non-contributory
Technical enquiries fo: pension for established staff.

VERO ELECTRONICS LTD, If you feel you can meet the demands of this rather
Industrial Estate, Chandler's Ford, Hants special job—and you have a strong determination to
1 succeed—you are invited to complete the coupon
below.

on

VEROBOARD

—the Universal Wiring Board— "

the “GR.84, build it in only 20 ho
Shsks “ow e b l'“ I m on ' urs Send this coupon for full details and application form

- To: AJ Edwards, C Eng, MIEE, The Adelphi,
using our factory-made, fully tested units Room 708, John Addi Bsbt. Lotiiis VOEs
% Includes *String Bass' and 3

‘Growl’ features

% Internal 10 watt amplifier and
loudspeaker

% Uses latest integrated circuits

% 49-notes, B stops, glide,
vibrato, etc.

% All units available separately

Price £| |2.|0.0 complete

(terms available)
Other kits from £82.10.0

Harmonics
(Bromley) Ltd.
PE2, Clarion Works, Napier Road, Bromley, Kent. 0I-460 2122

marking your envelope “Recruitment”,

I Name ....... s I
Address e
I " R I

I Nm applucable to res:dems outsnde the Umled Kingdom

NATGS

National Air Traffic Control Service
TN T [T THET I e S Eaes
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Practical Ele'clronics Classified Advertisemenis

RATES: 1/6 per word (minimum 12 words).
Advertisement Manager, * Practical Electronics

Box No. 1/6 extra.

Advertisements must be prepaid and addressed to Classified
" |PC MAGAZINES LTD., Fleetway House, Farringdon Street, London, E.C.4

—TOP TRANSISTORS— |

ACYZ2 1/9  OC45 1/9  ZTX300 1/9
BCI68 1/9  OC7I /9  2N706 1/9
BCIES 1/9 OC72 1/9  2N2926 1/9
BSY27 1/9  ©OC200 /9  2N3705 1/9
BFYS! I/9  OC201 I/$  2N3706 1/9
BFYS2 19  OC2021/9  2N3708 1/9

All the above types are available at |6 for £1. |
Brand New. Individually Tested, unmarked,
but guaranteed to be within their correct

specification, or money refunded,

ANTEX SOLDER IRON
A lightweight iron with a I5 wact nickel
plated bit. ‘Designed to enable you to weld
reliable jointsaccurately. Model CN240volts.
Special low price. Act Now, Only 29/11.
MONEY BACK GUARANTEE. P.&P.l/-

J. M. KING (Q)
17 Buckridge, Portpool Lane, London, E.C.I ‘

MUSICAL MIRACLES! Drum, Cymbals, Waa-
waa and Fuzz modules. New unique effects
units, Percussion, ete. Good waa-waa kits 49/-.
Famous “Mister Bassman” bass pedal unit.
Also bargain components list of reed switches,
etc. Send S.A.E. NOW! D.E.W, LTD,, 254
Ringwood Road, Ferndown, Dorset.

ENAMELLED COPPER WIRE
S.W.G.

W. er 4lb reel Per 11b reel
18-22 11/3 16/6 |
23-80 11/9 17/6 |
31-35 12/3 18/6
3640 15/- 24/-

1-44 17/ 29/6

4 9

Orders despatched by return of post. Please
add 1/- peritem P. & P. Sup‘Flin by: BANNER
TRANSFORMERS, 84 Old Lansdowne Road,
West Didsbury, Manchester, 20. TRADE |

CLEARING LABORATORY, scopes, V.T.V.M's,
V.0.M's, H.S. recorders, transcription
turntables, electronic testmeters, calibration |
units, P.S.U.’s, pulse generators, D.C. null- |
potentiometers, bridges, spectrum analysers,
voltage regulators; sig-gens, M/C relays,
components, etc. Lower Beeding 236.

ALL THOSE LITTLE ITEMS which you can

never find are available from our stock. Also

speaker fabrics, BAF wadding, Peerless

speakers, cabinet kits, cross-over's. For fuil

details send 9d. in stamps to: AUDIOSCAN,

gep]ti.é PE, 4 Princes Square, Harrogate,
orks.

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved tramsmitter/recsiver
kit does not use R.F. and you can get one easily.
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.,
Actually it’s TWO KITS IN ONE because you getall
the printed-circuit boards and components for both |
the transmitter AND receiver. You're going to find
this project REALLY FUN-TO-BUILE with the |
EASY-TO-FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE—
has obvious applications for HOUSE-TO-HOUSE
USE, HOOL PROJECTS, LANGUAGE
LABORATORIES, SCOUT CAMPS, etc.
GET YOURS ! SEND 95/- NOW

TO: ‘BOFFIN KITS®
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

836

MISGELLANEOUS

BIG BARG&CI)!! P!:]DARCEI. 13/-

Containing multi-contact relay, transistors,
resistors &ome high stab), rectifiers, diodes,
capacitors, pots, knobs, etc.

«“SHURE” TAPE HEADS
Record/playback and erase in one unit, mounted
on bracket with tape guide, etc. 10/= post paid.
H“MARRIOT? single record/playback heads,
B /= post paid.

PHOTO ELECTRIC SWITCH KIT
Light cell_ transistor, relay, etc. Elegant case in
hammer blue 53" x 23" <41 fitted with light
hood, ideal counter alarm, dawn/dusk switch,
ete. 35/- post paid.

6 OR 12 VOLT
FLUORESCENT LIGHTS

12 ins. 8 Watt tube ample light for caravan,
tent, etc. Fully transistorised, low battery drain.

Unbeatable at 57[6
4 WATT GRAM AMPS.

Volume and tone controls, mains operation,
30) output, new and boxed 72 6 POST
PAID

Callers welcome

S.A.E. for lista

post paid.
or in kitform

SALOP ELECTRONICS
13 Wyles Cop
Shrewsbury, Shropshire

CASES. Perfect West Hyde. 9in x 5in x 6in,
fitted handle, feet, cable hole. Without pap%l,

screws supplied. 36/~ each, J.W.0.
¢. PURVES, 1456 North Station Road,
Colchester.

LIVE WIRES can be dangerous. Now you can
make electrical connections safely in seconds
with the revolutionary new Keynector. Cuts
out plugs, sockets and bare wire dangers.
Tdeal for bench and high speed testing of
electrical equipment . . . 2 must for the do-it-
yourself fan. Send for a Leaflet to E. B.
INSTRUMENTS (Dept. PE), 40/53 Pancras
TRoad, London, N.W.1 (01-837 7781). Only
46/6 plus postage.

AMAZING VALUE

NEW BRANDED FULL SPECIFICATION
DEVICES

Integrated Circuits Complete with Data:
N5709A Type 709 Op. Amp., 13/
GE PA234 | W Audie Amplifier, 17/6
GE PA237 2W Audio Amplifier, 31/6
Plssseg SL402A Preamp. and 2W Amp. (equiv.
1C10) with instructions, 40/-
GE D40C1 4W Darlington Amplifier Very
High Gain 10,000 min., 13/6
MEL {1 Photo Darlington Amp., 9/6
Connecters for D.I.L. 1.C.s, §/-
Hiéh Quality Low Cost Transistors:
. GE 2N5172, 1/9 L BEX86,
ME 0412,7  3/9 MUL BDI24,
TI 2N4059, 3/6 S 2N3055,
Triacs for Full Wave Power Control:
CA 40669 BA 400V, 24/~
RCA 40583 Trigger Diode, 5/3

Plastic Rectifiers for Power Supplies:
. 4000 series
1 N4004. 400V, 2/5
1N4005, 600V, 2/9
4006, 800V, 3/5

6/~
12/~
14)-

1 N4003, 200V,
I'N4007, 1000V, 4/~

WO005 1A 50V full wave bric‘ge Si, 7/6

PD40 2A 400V full wave bridge Si, 12/6

JEF ELECTRONICS (P.E.10)
York House, I2 York Drive, Grappenhall
Warrington, Lancs. Mail Order Only

C.W.O. P. & P. |/= per order. Overseas 7/6,
Money back if not satisfied.

MORE ROBOTS

Synthetic Animals with “BRAINS" of their
own. The LATEST range of projects
include: an electronic ‘animal’ which
“| EARNS", and an Electro Cherical device
capable of **REPRODUCING™ itselfl
Other projects SURE TO INTRIGUE YOU
are a transmitter/receiver which radiates
without using r.f. so there’s NO NEED TO
WORRY ABOUT A LICENCE, also TEN
new projects, one of which is an electronic
dice machine. HOSTS OF EASY-TO-
CONSTRUCT projects, for anyone with a
basic knowledge of Electronics. DON'T
WAIT. SEND 3/= for your list—NOW!

To: ‘BOFFIN PROJECTS"

4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY
Designed by GERRY BROWN and
JOHN SALMON and presented
on T.V.

VIGTORIA STREET'S unique magazine and
paperback centre, Hills Westminster. Practical
Wireless always in stock, HILLS WEST-
MINSTER LTD., 5 Artillery Row, Victoria
Street, 5.W.1 (01-222 §165).

PHOTOTRANSISTORS, Similar OCP71, only
7/6 each or two for 12/-. P.B. ELECTRONICS,
3 Fernside, Amberlands, Backwell, Somerset.

BUILD IT in a DEWBOX quality cabinet
2in x 24in x any length. DEW LTD.,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now—right now.

PARAPHYSICAL LABORATORY, Downton,
Wilts. Telekinetic photographs/data. S.A.H.
for list. Samples 20s.

LARGE SUPPLIER

OF

SERVICE SHEETS
T.¥., RADID, TRANSISTORS, TAPES, GAR RADIOS

5/- EACH, MANUALS FROM 10/«
PLUS LARGE S.AE.

(Uncrossed P.0.'s please, original
returned Hf service sheets notavallable.)

FREE TV FAULT TRACING CHART OR TV
LIST ON REQUEST WITH ORDER

C. CARANNA
71 BEAUFORT PARK, LONDON, N.W.11
MAIL ORDER ONLY

BERVICE SHEETS. Radio, TV, ete., 8,000
models. List 2/-. S.A.E.enquiries. TELRAY,
11 Maudland Bank, Preston.

S8ERVIGE SHEETS (1925-1970) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, ete., by return post, with free Fault-
Finding Guide. Prices from 1/—, Over 8,000
models available. Catalogue 2/6. Please send
S.A.E, with all orders/enquiries, HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TELEVISION, 1b Shep-
herds Bush Rd., London, W.6, SHE 8441,
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WANTED

CASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell. London. W.7,
01-567-5400,2971.

HI-FI EQUIPMENT

S8HURE GOLDRING Cartridges. Post Free. G800,
M44/5/7 87.17.6. M3D £55.0. M44E £8,19.6.
M55E £0.19.6. M75E/2 £16.10.0. Garrard
8P25/2 £10.17.6. AP.75 £16.17.6. P. & P. 7/6,
ULTIMATH ELECTRONICS, 88 Achilles
Road, London, XN,W.8, Mail Order Only.

BOOKS AND PUBLICATIONS

SURPLUS HANDBOOKS

19 set Circuit and Notes 7/- P.P. 9d
1155 set Circuit and Notes /- P.P, 9
H.R.O. Technical Instruction 6/- P.P. 9
38 set Technical Instructions.... &/- P.P. 9d
46 set Working Instructions.... &/- P.P.9d
88 set Technical Instructions.... 7/6 P.P.9d
BC. 221 Circuit and Notes ...... &/- P.P.9d
Wavemeter Class D Tech. Instr  &/— P.P, 9d
I8 set Circuit and Notes ...... 6/- P.P. 9d
BC.1000 (31 set) Circuit & Notes &/ P.P. 9d

CR.100/B.28 Circuit and Notes 10/6 P.P. | /-

R.107 Circuit and Notes........ 7/6 P.P. 9d
A.R.B8D. Inscruction Manual. ... 18/6 P.P. 9d
62 set Circuit and Notes ...... 7/~ P.P. 9d

52 set Sender & Receiver Circuits B/- post free
Circuit Diagrams 5/6 each post free.
R.1116/A, R.1224/A, R.1355, R.F. 24, 25, & 26.
A.l134, T.1154, CR.300, BC.342, BC.3I2,
BC.348,).E.M.P. BC.624, 22, 1475(88), 1392,
Colour Code Indicator 2/6 P.P. 6d.

S.A.E. with all enquiries please

Postage rates apply to U.K. only, -

1 Mail order only to:
Instructional Handbook Supplies
Dept. P.E., Talbot House, 28 Talbat Gardens

Leeds 8

SPECIAL OFFER

THE FIRST VOLUME ON TRANSISTORS
in a new series entitled
THE

SEMICON INDEX

to be published in conjunction with

AVO LIMITED
will be ready at the end of September

Designed to provide comprehensive tech-
nical data on semiconductors and to be
updated annually, the first volume covers
over 16,000 transistors of international
origin with 18 sections, a cross reference
index, over 600 outline drawings, CV
numbers, equivalents and manufacturers.

Invaluable to all Engineers & Buyers

SECURE YOUR COPY NOW
Send the special pre-publication offer price
of 79/6d +5/6d p & p, direct to
Functional Publication Services Ltd,
29, Denmark St., Wokingham, Berks..
(Normal price to be 95/-)

SITUATIONS VACANT

AMIER.E, AMS.E.  (Elec) City &
Gullds, G.C.E., etc., on “'Satisfaction or Refund
of Fee' terms. Wide range of Home Study
Courses in Electronics, Computers, Radio
T.V., ete. 182-page Guide—FREE. Please
state subject of interest. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY (Dept. 124K), Aldermaston Court,
Aldermaston Berks,

v
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ELECTRONICS TECHNICIANS

living in the
SOUTH YORKSHIRE AREA

SOUTH YORKSHIRE AUTOMATIC
CONTROL ENGINEERING LIMITED

require technicians age 21/30 having experi-
ence in field of design and/or manufacture
of Contrel Systems and electronic instru-
ments.

Qualifications whilst of interest are not as
necessary as a genuine desire to work hard
and grow with afirm already well established.

Salary range: £700—£1,500 per annum.
Apply to:

The Managing Director

SYACE Limited, Abbeyfield House
Blyth Road, Maltby

Rotherham, Yorkshire

EDUCATIONAL

GET INTO ELECTRONICS — big opportunities
for trained men, Learn the practical way with
low-cost Postal Training, complete with equip-
ment. AMIE.R.E, R.T.E.B., City & Guilds,
Radio, TV, Telecoms., etc, For 'REE 100-
page book, write Dept, 856K, CHAMBERS
COLLEGE, College House, 29-31 Wrights
Lane, Kensington, London, W.8.

ENGINEERS. A technical certificate or
qualifieation will bring you security and much
better pay. Elem. and adv. private postal
courses for C.Eng., AMILER.E, AMS.E.
(Mech. & Elee.), City & Guilds, A.M.I.M.I.,
A.LILO.B. and G.C.E. exams. Diploma courses
in all branches of Engineering—Mech., Elec.,
Auto, Electronics, Radio, Computers,
Draughts., Building, ete. For full details write
for FREE 132-page guide. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY (Dept. 125K), Aldermaston Court,
Aldermaston, Berks.

BOURNEMOUTH COLLEGE
OF TECHNOLOGY

A CAREER FOR

MEN OR WOMEN IN
ELECTRICAL OR
ELECTRONIC
ENGINEERING

UNIVERSITY OF LONDON
EXTERNAL DEGREE IN
ELECTRICAL ENGINEERING

B.Sc. (Eng.) with Electronics
3 years full time

Entry requirements:
Maths (Pure & Applied)\ ,,»
Physics A e
-+ Chemistry ‘O’ level
Study by the sea in Britain's foremost
all-seasons’ resort.

Enquiries for prospectus and further
information to:

The Principal, Room 87
College of Technology
Lansdowne
Bournemouth BHI1 3JJ

Established 1891

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the | C § trained man.
Let I CS train YOU for a well-paid post in this expanding field.

| CS courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, also Colour TV Servicing, Electronics, Computers,

etc.
Expert coaching for:

* C. & G. TELECOMMUNICATION TECHNICIANS' CERTS.

* C. & G. ELECTRONIC SERVICING.

* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.

* RADIO AMATEURS' EXAMINATION.

* P.M.G. CERTIFICATES IN RADIOTELEGRAPHY.

Examination Students coached until successful,

NEW SELF-BUILD RADIO AND ELECTRONIC COURSES

Build your own 5-valve receiver, transistor portable, signal gemerator and

multi-meter.

All under expert guidance,

POST THIS COUPON TODAY and find out how | C S can help YOU in your

career,
sent to you by return mail.

INTERNATIONAL |

SCHoOLS

A WHOLE WORLD
OF KNOWLEDGE
AWAITS YOU!

Fm—————

Block Capitals Please

ADDRESS ...

Full details of | C S courses in Radio, Television and Electronics will be

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

I_......_.__ S e ety it ek i L PV (S
International Correspondence Schools
(Dept. 152), Intertext House, Stewarts Road, |

London, S W.8 .

COMSNLARL L ST

S S ——— —— — — — — — — —
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RECEIVERS AND COMPONENTS

POLYSTYRENE CAPACITORS: 125/350V 150,
180, 330, 390, 560, 680, 820, 1,800, 2,200,
2,700, 5,600, 6,800, 8,200; 125V 18, 22, 120,
220, 1,200, 1,500, 3,300, 3,900, 0.01, 0.012,
0.015. Paper: 100V 0.0001, 0.001, 0,002, 0.005,
3/- doz. Computer Panels: 5-BC108, Diodes,
3/=, 4-10/=; 8-0C76, 8-0A10, 7/6; 4-0C42, 3/-;
8-0043/GETS875, 24-0A81, 7/6; 24-A1678,
55.0 MEG pnp. 24 Diodes 10/-; 3-0C23, 8
Diodes 10/-. Mixed Transistors on Panels
100 20/-. Brand New Chassis: 2-0C35, 2-0C29,
12-W.W Resistors, 26/-. Electrolytics: 4,000,
60V, 7/6. Post 1/6 order. J.W.B. RADIO,

75, Hayfleld Road, Salford, 6, Lanes,

A CORNUCOPIA OF COMPONENTS! Scarce
valves, selected TV components, speakers and
cabinets. Computer panels—long leads, NOT
printedcircuits. Transistors, resistors—newand
recovered. State your requirements. S.AE.
for details MATL-MART, 6 Eastbourne Road,

Pevensey Bay, Sussex.

NEW Mk. 2
Psychodelic Lighting Unit

'i.n%

This new psychodelic lighting unit
offers even greater sensitivity than our
original unit, requiring typically only
1V r.m.s. for full drive. It features
higher input impedance circuitry for
less loading of speaker lines and is now
manufactured on professional fibre-
glass printed-circuit board material.

Drive voltage is derived directly from
amplifier output or across speakers.
The unit converts the audio frequency
signals into a three-coloured light dis-
play; the colour depending on the
frequency of the signal and the Inten-
sity on the loudness of the audio
source,

Uses latest full-wave triac circuitry
and incorporates signal input level and
minimum ambient light level controls.
Will drive up to 1-5kW per channel at
240V a.c. Complete printed-circuit
board assembly built and tested. Size
8%in ¢ 6&in » 34in,
£17.10.0 net plus 10/- carriage

MAIL ORDER ONLY

Dahar Electronic Products
98a Lichfield Street, Walsall, Staffs.

|

RECEIVERS AND COMPONENTS

(continued)

RECEIVERS AND COMPONENTS
(continued)

JARA ) TUBES AT
REL HM

We are the area stockists for Display Elecironics
These tubes have a
complete new gun assembly, the glass is the only
reconditioned part and that cannot wear out.
We invite enquiries from the trade or the public.
9.80.8,. closed Monday.

Re-manufactured Tubes.

Daily 9.30-5.80,
TELEV.

Fri.
ISION CITY

50 Richmond Road, Kingston, Surrey
Telephone 01-546 3961 (100 yards from station)

FULL SPECIFICATION COMPONENTS

Electralytics 50 uf at 50 volts 2/— each.
Plessey SL403A |.C, amplifiers 45/— each.
Plessey SL702C op. amplifiers 21/~ each.
2N 1711 silicon planar transistors 5/6 each.
2N706 3/—; 2N 1305 3/3; BCI08 2/3;

2/- p. & p. on orders under £2. Catalogue I/-.

SPECIALIST ELECTRONICS CO.

26 York Road, Crosby, Liverpool L23 5TS

DIODES suitable for line sync circuits in
Organ Builders—
untested, unmarked. %DPH 1,000 plus 1/-

. EVANS, 3a High

T/Vs, switching circuits.
P. & P. C.W O. to MRS,

Street, Teddington, Middx.

15 WATTS FOR £5.5.0!!

Now available for return of post
delivery—'‘Hardcastle" 15W Ampli-
fier kit as described in Hi-Fi News.
This outstandingly low price includes
Fibreglass PCB with screened legend
for. easy assembly, heatsink, tran-
sistors, low noise resistors, capaci-
tors and misc. hardware, circuit
diagrams and post packing and insur-
ance. A unique feature is that the
output power can be varied from
10 to 30 watts and the output imped-
ance between 8 and 15 ohms. (Basic
kit at £5.5.0 gives 15 watts/I5 ohms).
An ideal educational project. Send
now for your kit by return of post or
send a stamped self-addressed enve-
lope for details to:

L.S.T. ELECTRONIC COMPONENTS LTD.
DEPT. PET
7 COPTFOLD ROAD, BRENTWOOD, ESSEX

Write:

TOP PRICES PAID

for new vaives and components

KENSINGTON SUPPLIES
(B) 367 Kensington Street
Bradford 8, Yorks.

R & R RADIO

51 Burnley Road, Rawtenstall

Tel.: Rossendale
VALVES BOXED, TESTED & GUARANTEED

Rossendale, Lancs

3152

EBFBO 3/~ PCCB4  3)- PY8I 36
EBFBY  3/6 PCFB0  3)- PY82 3=
ECCB2  3/- PCFB2  3/6 PYB00  3/6
ECLBO  3/- PCLB2 4/~ PY80I 36
EF80 176 PCLB3 4/~ ui9l 4/6
EF85 3~ PL36 5/- 30F5 2/6
EY86 4)- PLBI 4~ 30PI2 46
EZ40 4/6 PL83 4/- 30CI5 5/-
EBC4l  4/6 PY33 5/- 50CD6G 76
POST, ONE VALVE 9d. TWO TO 51X 6d.
OVER SIX POST PAID.
BRAND NEW ELECTROLYTICS 15/16V

05, 1, 2, 5, 10, 20, 30, 40, 50, 100mF, 8-5d.
12 series 5% resistors, Carbon Film 1W
10 to 1MQ, 1-5d.
to 15K Q), 10d. Postage 1/-. The C.R. SUPPLY
CO., 127, Chesterfield Rd., Sheffield, 88 ORN.

Wirewound 5W 15Q

NEW MODEL V.H.F. KIT MK2

Our latest Kit, improved design and performance plus
tra A Stage, i Alrcraft, A

ex tag

Moblle, Radio 2, 3, 4, etc.
This novel little set
and can be bul

lit in one evening.

will give you endless hours of pleasure
Powered by 9 Voit

battery, complete with easy to follow instructions and
bullt-in Jack Socket for use with Earphones or Amplifier.

Only 68/-. P. & P. Free U.K, only

Postal Oﬁed,ers, Cheques to:

L. P.E.
Galleon Tr%fllm%o.. 25 Avelon Road,

omford, Essex

PRINTED CIRCUITS. Capacity now available,
Send artwork for quote. S.A.E. Sample 1 off.
Artwork, reduction, negative, 4d. per. sq in.
Jin Fibreglass. 1/6 per sq in. including tinning.
Drilling extra. FREEMANTLE, 18 Pennine
Road, Millbrook, Southampton.

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing.

EXAMPLES i
Marine Tachometer (May 1970) 5/- ea. Musical
Stave (May 1970) B/= ea. + ALt
Waa-Waa pedal Vol. 4 No. 7 2/9 ea. Audio Sig.
Gen. (Sine and Square on one board) Val. 5 Ne.
10 8/6 ea.

S.A.E.for List. MNow available from:- HENRY'S
RADIO LTD. Edgware Road, London, W.2
P.H. ELECTRONICS, Industrial Estate,
Sandwich, Kent. Tel. 2517

OFFER. Copper laminated in fibregiass.
Board single-sided 4d. per sq in. Double-sided
5d. per sq in. Any size cut. Minimum order 10/-.
P. & P. plus 10%. FREEMANTLE, 18 Pen-
nine Road, Millbrook, Southampton.

ELECTRICAL

1A yout

BEST EVER 200/240 VOLT “ MAINS ™
SUPPLY FROM I2 VOLT CAR BATTERY
Exclusive World Scoop Purchase. The fabulous
Mk. 12D American Heavy Duty Dynamotor
Unit with a Massive 220 watt output and
giving the most Brilliant 200/240 volt perfor-
mance of all time. Marvellous for Television,
Drills, Power Tools, Mains Lighliﬂ‘!. AC
Fluorescent Lighting and all 200/240 voit
Universal AC/DC mains equipment. Made at
tremendous cost for U.S.A. Govt. by Delco-
Remy. This magnificent machine is unobtain-
able eisewhere, Brand Newand Fully Tested.
Only £4.19.6 + 10/6 postage. C.0.D. with
pleasure, refund guarantee. lease send S.A.E.
for illustrated details.

Dept. PE, STANFORD ELECTRONICS
Rear Derby Road, North Promenade

Blackpoui. Lancashire
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FOR SALE

SEEN MY CAT? 5,000 items, Mechanical MI[S

Electrical Gear, and materials. S.AE. K
WHISTON, Dept PE, New Mills, Stockport.

WEST SOUND
STEREO TEN AMPLIFIER

250V-mains operation, low hum, featuring
separate volume and tone controlsfor each
channel. BYI00, ECC83, 2+<ELB4. Size
8x6<5}4in. Output 5+5 watts into 30.
Input 300 m/v for full output, 9 gns built
and tested, kit 7 gns chq/P.O. to West
Sound, Brompton Ave., Sefton Park,
Liverpool I7,

COMPREHENSIVE STOCK of relays, counters,
Low prices, immediate

timers, switches, etc.
despatch. 01-440-1293 after 6 p.m.

NEW CATALOGUE No. 18, containing credit
Manu-
facturers’ mew and surplus electronic and
mechanical components, price 4/6, post free.
ARTHUR SALLIS RADIO CONTROL' LTD.,

yvouchers value 10/-, now available.

28 Gardner Street, Brighton, Sussex.

MADE
EASY ! !

MORS

FACT NOT FICTION. I you start RIGHT
reading e.malenr and :nmmercml Morse

you will be
within a month ( to be

Using lclentsﬂmlly prepared 3-speed records you
lly learn to recognise the code RHYTHM
without transiating. You can't help it, it's as eu\- as

automatical

learniug n tune. 18 W,P.M. in 4 weeks guarantee:

For detalls and course C.0.D. ring 8.T.D. 01- 580 2896

or gend 8d. stanip for explanatory booklet to:

G3HSC (Box 19), 45 GREEN LANE, PURLEY SURREY

PLEASE MENTION
PRACTICAL ELECTRONICS
When Replying to
Advertisements

BATTERY ELIMINATORS

The ideal way of running your TRANSISTOR

RADIO RECORD PLAYE?Z TAPE RECORDER,
MPLIFIER, etc, Types available : 6v, v, l2v

IBv (sung!e output) 39/6 each, P. & P, 2/9,

s 6y + 6v; or 4:v + 4lv (two separate
ou:puzs) 42/6 each. P.& P.2/9. Please state
output required. All the abeve units are
completely isolated from mams by double
wound translormer ensuring 1009, safety,

R.C,S, PRODUCTS (RADIO) LTD.
{Dept. P.E.), 31 Qliver Road, London, E.I7

AERIALS NEW CONDITION

Whip Type | Ift. 12/6 each.
Used condition |2ft, 10/- each.
All collapsible Type. Post and

packing 3/6.

Bases for the above 5/-, Post and

packing 2/6.

C.W.O. Carriage Charges Main-

land Only.

A. H. Thacker, Radio Dept.
High Street, Cheslyn Hay
Near Walsall, Staffs.
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NEW RANGE UH.F. TV AERIALS

All U.H.F. aerials now fitted with tilting bracket
and 4 element grid reflectors.

hon. \mumlsmz Arrays, 7 element 40.-;
g“ 6. Wall Vlounzting with Cl'tmlgcd Arm,

60

T3 18 ele.ment. 826, .\‘lﬂﬂt Mﬂunﬂng with
2in. clamp. 7 element, 42/6; 11 element, 35.-;
14 element, 62'-; 18 element, 70 -, Chimney
Mounting Arrays, Complete, 7 element,
72 8; 11 element, 80,-; 14 element, 87/6; 18 element,
895 -, Camp]ete assembly lnstmc:l.ons with every
unit. Low Loss Cable, 1.6 yd. UJH.F. Pre-
amps from 75-, State clearly channel number
required on all orders.

BBC - ITV AERIALS

BBC (Band 1.). I.of( 25 -,

E‘l\lernal SD, SH

IT\, (Band 3) 3 element loft
30, -. element, 40 -

'ielemcnt 50 -, Wallmountmg.
3 element, 50,-. 5 element, 53,
Combined BEC ITV. Loft
40/=: 1+ 5, 30/ 1+ 7,
Wall mnunﬂns' 1+ 3,
Chlmney

60,
60-; 1+

1+ 3, 10 -

YHF transmor
i

MBINED BBC[—]T\ —BRC2AERIALS

3497 + + 9,80~ 1+ 54 14,90 -,
7+ 14, me Loft mounllng onl',

F.M. (Band 2).

Loft S D, 17 6. “H", 35 -,
element, 57 6.  External units available, Co-a\:
cable, 8d. vd. Co-ax. plugs, 1 6. Outlet boxes, 5 -,
Diplexer Crossover Boxes, 17 6. C.W.0. or C.O_.D.
P. & P. 6/6. Send 6d, stamps for illustrated lists.

CALLERS WELCOME

OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS (Dept. P.E.)
40-41 Monarch Parade
London Road, Mitcham, Surrey
01-648 4884

Dré-amps,

CLASSIFIED

Your classified advertisement will
be seen by more than 480,000
readers of

PRACTICAL
ELECTRONICS

For details of how to send your
instructions please see page 836.

ADVERTISEMENTS

AUDIO EFFECTS
S SHAW LANE, HALIFAX, YORKS.

Buy with confidence and obtain the right results,
Refunds without question if any of our products
fail to give 1009; satisfaction.

AMATEUR BANDS ALL TRANSISTOR

SUPERHET RECEIVER KIT, No fuss, no drilling,
Just fit the components on our printed circuit, 8low
Motion tuning. Simple IF alignment. Perspex front
panel. Push pull AF amp drives your 8 -15 chm
speaker. Amp can be used separately. Designed to
accept a BFO signal. Uses Denco plug in coils
2T. 05 to 1-54 Mhz 3T. 1-67 to 53 Mhz
4T. 50 to 15 Mhz 5T, 10-5 to 316 Mhz
Range 3T normally supplied with kit. Uses 9 Volt
battery. Easy step by step instructions. Complete
Kit. £8.19.8 plus 5/6 P.P, & Ins. Extra ranges
1R/~ per range.

POWER CONTROLLER. Power at your finger
tips. Not merely half wave control but full wave.
A single variable control gives zero to full power.

Uses latest 156 amp 3kW triac and special triggering
device. Ideal for all types of lighting, fires, motors,
drills, ete. Complete with box, power socket,
cables, ete. Tn kit form with easy to follow instruc-
tions £6.9.6. Ready built £0,4,8 plus 5/8 P. P. & Tns.

REVERBERATION AMPLIFIER. Self contained
transistorised, battery operated. An  entirely
different approach to sound reproduction.
Normally, sound reproduction from a single source,
has a flat one dimensional effect. With this unit,
proper sound delay through reverberation, tones, are
created with a truly third dimension for concert
ball originality. Two controls adjust volume and
reverberation. Simply plug microphone, guitar,
ete,, in, and the output into your amplifier. Supplied
In a beautiful walnut cabinet 7iin = 3in » 4}in.
£10.4.0, P.P. & Ins, 6/—

VOX SWITCH. 'This sound operated switch is ideal
for mobile TX work, tape recorder switching, etc,
You speak, it switches. High and medium imp.
inputs. AF take off point. Drives your 12 volt
relay. In kit form with full instructions 42/8,
Ready built, tested and guaranteed. 69/8 post paid.

METRONOME UNIT. Variable beat. Listen while
you play and keep in time. Easily built, pocket
size with personal mini earphone. In kit form 27/8,
post paid. Ready bullt In an attractive polythene
case, 37/8 post paid.

MORSE OBCILLATOR. PC board, transistors, high
stab. components, battery carrler, ear piece. Adfust-
able tone. Just attach your key. Drives phones or
speaker. In kit form 17/8 post paid. Ready built
in similar case as above 27/8 post paid.

STRAIGHT FROM THE PRESS. Latest Mullard
manual: Audio Amps, FM tuners, Stereo decoder,
He&eiver circuits, Hi Fi, Tape, ete., ete. 82/8 post
paid.

TEXAS TRANSISTORS. Complementary symmetry.
Driver, NPN, PNP output, The set of three
D\LY 8/8 post paid.

gline studios limited

PRINTED CIRCUITS AND PRECISION
PHOTO MECHANICAL REDUCTIONS

Copthorne Road, Felbridge, Surrey
Telephone: East Grinstead 23540 works

MAKES 5 DIFFERENT

TRANSISTOR RADIOS
TOTAL BUILDING PRICE

Course,

all  Transistors,

knobs, screws,  eto.,

y and all you need. Box

Bize 14" x10"x2" (parts

‘&Q& @ avall, sep.). Send only

30/6 +'4/8 P. & P. Money

back guarantee.

CONCORD ELECTRONICS LTD. (P.E.11)

8 Westbourne Grove, London, W.2
(nr. Bayswater Tube)

Last 250
39/6

Amazing Radio Construection
set! Become a radio expert for
39/6. A complete Home Radio
No experience needad.
Parts including instructions for
each design. Step-by-step plan,
loud-
speaker, “personal phone,

(Callers 9-6 inc. Sat.)

Your flocal component stockist

ast Anglia

AGLE

lectronics

agle St.

PSWICH s
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P d P kn; ost: tinuall rising.
SALES SIL. G.P. DIODES = | BR%c"Naa 7 towards same.  CASH WITH
P.0. BOX 5 s e e o ORDER PLEASE, GIRD N, 30410
WARE, HERTS R A : o OVERSEAS QUOTATIONS BY RETURN

TEL.: WARE 3442 | ideal for Organ Buildsrs. SHIPMENTS ‘TO ANYWHERE IN' THE

WORLD
OVER 2 MILLION SILICON ALLOY & GERM. TRANSISTORS AVAILABLE FOR

IMMEDIATE DELIVERY 1/6 TESTED TRANSISTORS 1/6
Qry. Qry. Qry. Qry. ONE PRICE ONLY PNP. NPN.
TRANSISTORS Price  Price Prica  Price each SNEFEN PLANAR 16 EACH each
Type and Construction 100 500 1,000 10,000 BCI08 2N696 132 2NM2220 25733
= A | Germ. A.F. NPN T0-1 =ACI27, NKT773, ACI57, ASYB6 £3.10 £15 £15 £200 BCIO9 2N69T7 2N|6|3 2N3707 2N3391
A 2 Germ. A.F. PNP TO0-5 — CYIT 21, NKTZ37 245 £l £3 £5 £40 BFYS50 2N706 2NIT711 2N3711 TIS44
A 3 Germ. A.F. PNP T0-I =ACI128, NKT271, 2G381 £l £3 £5 £40 BFY51 2N708 2N2904 25102 2N2906
A 4 Germ. R.F. PNP T0-| =0OC44-45, NKT72/125, ASY54 £1,10 £4.10 £7.10 £60 BFX84 2N929 2N2905 25103 2N2907
A 5 Germ. R.F. PNP T0-5 =2N1303, NKTI164-7, 2G301-3 £1.10 £4,10  £7.10 £60 BEX86 2N930 2N2924 25104 2N2696
A 6 Germ, V.H.F. PNP TO0-1 —AFl’ 16-7, KNT667, 2G4|7 £3.19 £15 £25 £200 BFX88 2N1131 2N2926 25732 2N3702
A 7 Assorted Germ, A.F.-R.F. PNP mixed cans, general purpose |5s, £2.10 £4 £32 2N3703
A 8 Germ, A.F. 50-2 PNP —1G37| 89, ACY27- 31, OC71-75 £2 £7,10 £12.10 £100 From Manufacturers’ Over-runs—Unmarked Plastic and
A 9 Sil, Alloy PNP TO-5 =25301-5, BCY17-29, BCY30-34 £2 £7.10 £12,10 £100 Metal cases. Devices similar to above Nes.
A0 Sil. Alloy PNP S0-2 =25321-325, OC200-205 £2 £7.10 £12.10 £100 "

Al to A7 Guaranteed B0% Good usable Transistors ideal for low cost production work and experimental
use. AB to AlD are all ne:re:: devices, factory tested, ne open or short circuit Transistors in these lots, GETRE’;TEPDNI:JP?:‘GRR’:EI’;S?;&#_’::’%LOITGSE:% LY
CI125 ACY22 ACY3é

ACIH NKT677 OC8| G381
BRAND NEW FULLY TESTED EPOXY CASE - oCe2 2G382
UNIJUNCTION TRANSISTORS. Type TI543 and _I:_laASSTIC PNP SILICON TRANSIS-| ACI26 ACY27 NKTI NKT713 2C395A

4]
3 Manufacturers' seconds from | ACI27 ACY28 NKTI42 NKT773 2G30l
BEN 3000 and replacement for 2N2646. Full data available. | 9N3702-3 family. Ideal cheap trans. for | ACI28 ACY29 NKT2/12 OC44  2G302
LOWEST PRICE AVAILABLE ANYWHERE. 100 off 4/- | manufacturing, ete. £8.0.0.—500, £13.10.0— | ACI30 ACY30 NKT2l13 OC45 2G303 !
each = £20; 500 off 3/6 each = £87.10; 1,000 off 3/- each = || 000 pieces. ACYI9 ACY3l NKT2l4 OC71  2G308 1/6
£150. Sample devices 7/- each on request. ACY20 ACY34 NKT2I5 OC72 2G371 h
ACY2] ACY35 NKT27I OC75 2G374 eac
HIGH QUALITY SILICON PLANAR DIODES. |pLASTIC NPN SILICON TRANSIS- —
SUB-MINIATURE DO.7 Glass Type, suitable replacements | TORS. Manufacturers’ seconds from POWER TRANSISTORS
for OA200, OA202, BAY38, 15130, 15940. 200,000 to clear |9N3707-3711 family. Ideal cheap trans. for | 0cC2s oc3s5 NKT403 ASZI7
at £4 per 1,000 pieces. GUARANTEED 80% GOOD. manufacturing, etc. £7.10.0—500, £12.0.0 ocae ADI30 NKT404 T13027 5/'
—1,000 pieces oC28 *AD140 NKT405 TI13028 aach
SILICON PLANAR PLASTIC TRANSISTORS. 0C29 ADI49 NKT452 T13029
2N3708A VcB30 Hfe 20-60. All marked, fully tested and

Manufacturers' Surplus Germ. A.F. All similar to abave.
guaranteed, | off 1/6 each; 100 off 10d. each; 500 off 9d. | TO-18 METAL CAN PNP SILICON

each; 1,000 off 74d. each. PLANAR TRANS. High quality, 99%

- good. Type similiar_to 2N2906-7, BC166-7 TRANSISTOR EQVT. BOOK
OA% "‘GERM. DIODES 30PW 45MA DO.7 GLASS. | BCY70-1-2, £9 per 500. £15 per 1,000 pieces’ | 2,500 cross references of transistors—British, European,
30,000 Available New and Coded. Price £3 per 100. £11 per American and Japanese. A must for every transistor user,

500. £17 per 1,000 pieces. Once sold cannot be repeated. Distributed by DIOTRAN SALES. 15/- EACH.

TOP HAT RECTIFIERS. All good. No

short or open circuit devices. Voltage 2
FULLY TESTED DEVICES AND QUALITY range 25-400PIV, 750mA. £3 per 100,| TEXAS 2G371 A/B . Taabiidias
GUARANTEED—SURPLUS TO REQUIREMENTS | £12.10.0 per 500. Eqvt. OC7l Germ. | Vast mixed lotofsubminiature
©A202 Silicon Diode. Fully Coded. Gen, Purpose Trans. | glass diodes, Comprising of
150 PIV 250mA Qty. Price £30 per 1,000 pjeces. Each | Silicon, Germ., Point Contact
S.C.| R s I6AMP (unplated) 1-99 .1/6 | and Gold Bonded types plus
02A00 Silicon Diode. Fully Coded. —24 100 up 100-499 1/3 ]| some Zeners, 500,000 available
SOPLY 250mA. Qry. Price £25 per 1,000 1001V, /6 Se i3 500-995 - | 1€ Lowest of Low) 5”3‘600
400PIV, 14/~ 12/- f= 1000 up y e pieces h pieces
B-I;g.?ﬁsy;chkegg-;Qslopg zla:fh550|n°16\.999 2.- each; 1,000 up | Al tested perfecc functional devices All Brand New and £13.10,0. 10,000 pieces £23,
1/10 each. Fully Coded. Ist Qity. guaranteed. Coded.

ALVES SAME DAY SERVICE i~ YUKAW 50 PROFESSIONAL THE \
way-
VAL NEW! TESTED! GUARANTEED! SELF-SPRBN  YUkAN AEROSOL
SET 1R5, 185, 1T4, 384, 3V4, DAFO], DF91, DK91, IJLﬂumDLM. et tﬁese ar dry/_g GPE}’ M”MER
Set of 4 for 18/8. DAFG, DFOG, DK9G, DL, 4 for 28/~ / Ack FVR/IVK(.E
1A7GT 76 | 23T6GT §/- | DLO2 59 | BL500 12/8 | LSS 7/6 | UBC41 10/8 W OR
1HsaT 79| 2;1'46111 g bLet 4 rciss 3| UpEs 89 CRACKLE) finishes
%i\tg("r ;g i ‘3,0(}" -’l 9 EMS1 46 | {:CCB‘_‘ 7~ Yukan Aerosel spraykit contains i ors. fine quality. durable easy instant | Other Yukan A
185 4/3 | 30C17 5/9 | EMB4 /8 | UCCB5 78 s3pray. No stove baking requi Hammers available in grey, blue. gold, E‘.‘l"‘! ot e
iTs 29 18 CH0 6/ | EMST /6 | UCFS0 773 Brooge. todeen Eggihell Wrinkle (Crackle) ail ¥¢ 1311 at our | 18655 2t
w3 e | v 1y ST i e L e e S |
3 ! V86 i 1 urable, heat and water resistant Black Mate finis ks i
3v4 6/8 | 30FL1 | EX86 /9 ngﬂﬂgl gf cans only) 131l carriage paid. e toer,
SYiuT /0| S0FLI21476 S8 B | reias 1A SPECIAL OF FER: | can plus aptianal transferable snap-on trigger bandie | Matolhcs Grey. Biue,
5Z4G  7/6 | 30FL14 14/6 EZ41 - U § 11/ (value 5/-) for I8/ll, carriage paid. Choice of 13 self-spray plain colours | Bronze cod Go
6/30L2 12/~ 30L1 /8 EZS0 g | UF4L 10/8 and primer (Motor car quality} alto available crny
e Blan: % 'le E&EI "3 Eéﬁi /8 | tfg; :g Please enciase cheque or crossed P.O. for total amount direct to ¥ X
6AMG £/9 30L17 156 ECCS1 3§ 3L PL500 13/- | U g
GAQs 53 |30Ps 1%/~ ECCS2 4/ | GZ34 ELow Me lvia e pert: K'9 YUKAN, 307a, EDGWARE ROAD, LONDON, W.2. | 1%
GASG  @/- [30P12 13/ ECC83 7| KT4 rL;08 2978 | Lidl #0- We supply maty Gavernment Deparcments, Municipal Authoricies, Institutes “n =
GATG 4/8 | 30P19 12/~ | ECC8) /8| KT61 PMs4 78 | v and Leading Industrial Organisations —We can supply you too.
GAUG  4/8 | 30PL] i’fa‘ %ggg';” a %E;?Gq L | PX25 238 Hﬁf g; Qpen all day Saturday. Closed Thursday afternoans.
6BAG  4/8 | 30PL13 14/ 80 6/8 | L3126 J /8 | yui /
G y /- | B : Y4l 7/
e 88| JoLoor g | BoHID 8- - tyss 4
6C5G  4/8 | 35W4  4/6 | ECH42 129 0 7/ /8 | vP4B  15/8
6F14 /- | 35Z4GT §/- | ECHS1 5/8 10/ 8 |wir 38
6F23  14/3 | 807 8/ | ECHS3 B/3 s‘- 8 Wiio Z::E
6F25 12/8 | 6063 12/ | ECHS4 7/6 i 8 777 4 5
635G 4/8 | AC/VP215/8 | ECL80 7/~ 8 ‘g | AC107  3/8 »; = jOR
GKTC 2/ | Az 98| EcLe g0 z HE 28 ’ T J’ *‘1 BAKER 12in. MA £9
GK8G 2/0 | B3i9 13/- | ECL8S §/- /8 | AD140 7 b ] M
63NTGT m B720 126 | EF37A 6/6 PCCS5 6- |AFlla 8/- Tr[le ;err:'a;:a_bte'n’:urﬂ;&:n e
6V6G CCHS5 13/6 | EF30 4/8 | POCSS - 19/g | AE110 3/ of the ““Major P el
6VAGT &ﬂ CL33 18/  EF41 11/8 ‘ PCCSY  9/8 13/ AF117 4= brilliant and rich sound from a single
X4 4/9 [ OY31 /0 | EF80  4/8 | PCC180_9/9 d ‘-‘ﬂ loudspeaker, It recreates the entire
6X5GT 5/9 |DAC32 7/8 EFS;  0/8 | PCCS0513/ 1 3 138 63%' '3 musical spectrum from 30 to 14,500 ¢.p.5.
S e i %ﬁig §§ %ﬁﬁg .2\ Y 12/- locit 28 The unit censists of the latest double
9| EFs1  2/8 | PCFS6 9/8 49 | 0C45 8 cone, wooler and tweeter cone together
/9| EF153 59 | PCFS0013/8 1268 |ocr1 28 with 2 special Baker CERAMIC mag-
7/ | EF184 6/8 ( PCFS01 8/8 | 1S’Il 0072 .:'0 net assembly having a flux density of
/6| EHOO g3 gggggzlg’a o oslno e 14,000 gauss and a tatal flux of 145,000
u K32 2 ) 5 : ! ¥4
}ggg(u’glgf DEST 59| Bras g6 | PCPseslls | U0 1418 | ocsID 88 Maxwells. Bass resonance 40 c.p.s
20F2 13/6 | DK92 86| EL41 11/- | PCFS0314/6 | U801 19/8 | ocsa /8 For Hi-Fi or P.A. "Rated 20 watts.
20P3 n; DK% 7/3| ELS4 4/ | PCL82 7/3 | UABCBO 8/8 | OC32D 2/8 Voice coils available 3 or B or 15 ochms.
20P4 DL35 5/-| ELO0 53| PCLS3 12~ | UAF42 103 | 0C170 478

Major Module 30-17,000 cps with

tweeter, crossover, baffle
19 Ilii.n.andins:runions. £I I by Io'o

READERS RADIO (P.E.)

85 TORQUAY GARDENS, REDBRIDGE, II-FDHD.

ESSEX. Tel. 01-550 7441 LN Baker Rep[OdUCB[S Ltd

Pastage on 1 valve 8d. estra, On 2 vaives or more, posugcﬂ;d. per Further Details
valve extra. Any Parcel Insured agﬂl‘mt Damage in Transit 6d. extra. Beﬂsham Manor Rnad Passaqe. Thornton Heath, surmv. DI-&&M&&S
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VALUABLE NEW HANDBOOK

FR [[ T0 AMBITIOUS

Have you had your copy

of * Engineering Opportunities ” ?
The new edition of “ENGINEERING OPPOR-

TUNITIES”’ is now available—without charge—
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new ““ENGINEERING OPPOR-
TUNITIES”’ should be in the hands of every
person engaged in any branch of the Enginecring
industry, irrespective of age, experience or training.

On ‘SATISFACTION OR
REFUND OF FEE’ terms

Thisremarkable book gives details ofexaminations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

THIS BOOK TELLS YOU

Y HOW to get a better paid, more interest-
ing job.

% HOW to qualify for rapid promotion.

“ HOW to put some letters after your name
and become a key man . .. quickly and
easily.

% HOW to benefit from our free Advisory
and Appointments Depts.

% HOW you can take advantage of the
chances you are now missing.

% HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

164 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL INCLUDING
EQUIPMENT TOOLS

Basic Practical and Theore- The specialist Elec-
tic Courses for beginners in tronics Division of

Electronics, Radio, T.V., Etc., B.I.E.T.

A-M.LE.R.E. City & Guilds NOW offers you a
Radio Amateurs’ Exam. real laboratory train-

: . II'
! ﬁﬂf’

ELECTRONIC ENG. RADIO & T.V. ENG, R.T.E.B. Centilicate ing at home with
Advanced Electronic Eng.— Ar{vqnn'd Radio — General P.M.G. Centificate practical eguipment.
Gen. Electronic Eng.— Ap- Radio— Radio & TV Servicing Practical Electranics Ask for details.

— TV Engineering — Tele-
communications — Sound

Electronics Engineering

plied Electronics— Practical Practical Radio

Electronics— Radar Tech.—

Frequency Modulation —
Transistors.

ELECTRICAL ENG.
Advanced Electrical Eng.—
General Electrical Eng. —
Installations — Draughtsman-
ship — Illuminating Eng. —
Refrigeration — Elem. Elec.
Science — Elec. Supply —
Mining Elec. Eng.

CIVIL ENG.

Advanced  Civil  Eng.—
General Civil Eng. — Muni-
cipal Eng. — Structural Eng.
—Sanitary Eng.—Road Eng.
— Hydraulics — Mining —
Water Supply — Petrol Tech.

WE HAYE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-

Recording -— Automation —
Practical Radio — Radie
Amateurs' Examination.

MECHANICAL ENG.
Advanced Mechanical Eng.—
Gen., Mech. Eng.—Mainten-
ance Eng. — Diesel Eng. —
Press Tool Design — Sheet
Metal Work — Welding —
Eng. Pattern Making —
Inspection - Draughtsmanship
— Metallurgy — Production
Eng.

AUTOMOBILE ENG.
Advanced Automobile Eng.—
General Auto, Eng. — Auto.
Maintenance — Repair —
Auto. Dizsel Maintenance —
Auto, Electrical Equipmient—
Garage Managenient.

Radio & Television Servicing

B.I.E.T.

Automation

You are bound to benefit from reading

“ENGINEERING

OPPORTUNI-

TIES” — send for your copy now—
FREE and without obligation.

MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

Which qualification
A.M.LE.R.E., B.Sc.(Eng.),

would
AMS.E.,

increase your
A.M.ILP.E, AM.LM.L,

CITY & GUILDS, GEN. CERT. OF EDUCATION, ETC.

BRITISH

earning power?
A.R.LB.A.,
A.lLO.B., A.M.LLEx., A.R.L.C.S., M.R.S.H., A.M.LLE.D., A.M.I..Mun.E., C.EENG,,

INSTITUTE OF ENGINEERING TECHNOLOGY

POST COUPON NOW!'
T0 B.L.E.T. 316A, ALDERMASTON COURT,

| ALDERMASTON, BERKSHIRE.

Please send me a FREE copy of “ENGINEERING
I am interested in (state subject,

OPPORTUNITIES.”

'ENGINEERING OPPORTUNITIES

316A, ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

Published approximately on the 15th of each month by IPC Magazines Lid., Fleetway House, Farringdon Street, London, E.C.4. Printed in England by The Chapel River Press,
Andover, Hants. Sole Agents for Australia and New Zealand—Gordon & Gotch (Asia) Ltd. : South Africa—Central News Agency Lid.: Rhodesia and Zambia—Kingstons Ltd. :
East Africa—Stationery and Office Supplies Ltd. Subscription Rate (including postage) : For one year to any part of the world £2 §s. 0d.

Practical Electronics is sold subjeci to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or
atherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a
mutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.




HENRY'S RADIO LTI ® MAIL ORDER AND INDUSTRIAL [SALES DEPT 303, EDGWARE ROAD LONDON W.2 01723 1008.9
@ ELECTRONIC ORGANS, PUBLIC ADDRESS

@ ELECTRONIC COMPONENTS AND EQUIPMENT

309 EDGWARE ROAD LONDON W.2

@ HIGH FIDELITY SALES
AND DEMONSTRATIONS
354, EDGWARE ROAD LONDON W.2
TEL. 01-402 5854

QUIPMENT

63

OPEN MONDAY TO SATURDAY 89AM TO 6 PM. THURS 9AM TO 1PM. OPEN ALL DAY SATURDAY

AUDIO AND TEST GEAR DISCOTHEQUE E
356 EDGWARE ROAD LONDON W.2

TEL.01:402 4736 TEL. 01-723 69
COMPLETE STEREO SYSTEM FOR £39.10.

HENELEC 5.5 STEREO AMPLIFIER, Inputs for ceramic cartridge, AUX/Tuner.
Output for B8 to |5 ohms speakers. Silver with black and wood
finish. British Size 12%in = 3}in x 6}in. Fitted headphone
socket.
Complete system comprises 5-5 amplifier, Garrard 3000 or model 50 with
STAHC diamond cartridge. Pair E.M.L. | speakers, twin tweeters and
crossover with polished wood cabinets |8in x llin « 7in. Alse plinth
and cover,

(Rec.

made,

® Complete stereo system
Price £50), £39.10,0, p.p. 20/-,

® Amplifier only, £13,19.8, p.p. 7/6.

@ TEI035 recommended stereo
phones, 39/6,

UNBEATABLE YALUE!!

3 A CATALOC

New print. Now 350 ‘pages. 6th impression.
% COMPONENTS, TEST GEAR
+ EQUIPMENT, MODULES
% SPECIAL OFFERS, ETC.

Everything for the constructor

Complete with 10/- value discount voucher for use
with purchase. Price 7/6, p.p. 2/-

WHY NOT SEND AWAY TODAY!

New B-page Semiconductor List free No. 36 new ranges and a few circuits.

—T

BU NER
5 MULLARD TRANSISTORS 300kc/s BAND-
WIDTH. PRINTED CIRCUIT, HIGH FIDELITY
REPRODUCTION. MONO AND STEREO. A
popular VHF FM Tuner for quality and reception
of mono and stereo. There is no doubt about it
—VHF FM gives the REAL sound. All parts
sold separately.
PARTS TOTAL COST DECODER £5.19.6
£6.19.6. P.P. 3/6. (FOR STEREQ)
QSK]FOR BROCHURE P.P. 3/-.

o. 3.

New printed circuit design with |
full power output. Fully tuneable

Al brand new GARRARD

(Post 7/6) COMPLETE LIST FREE ON REQUEST AND GOLDRING
$P25 Mk.Il £10.19.6, AP75 £16.19.6, SL65B £14.19.6, SL72B £15, GL69 £22

SPECIAL Above with Sonotone 9TAHC diam. Add|
OFFER £2, with magnetic add 70/-, with Goldring

G800 add £7.10.0
Also Fitted with 9TAHC diamond 2025TC £9.15.0,
3000LM £9.15.0, MODEL 50 £9.15.0
Plinths/Covers: Standard 99/6, p.p. 4/6. De luxe
£8.10.0, p.p. 6/-, SL72B type £B.10.0, p.p. 6/-, GL6&9
Type £9.15.0, p.p. 6/6

® Goldring GL69 with plinth and cover and G800
cartridge (usually £51) £39.10.0, p.p. 12/6.

on  both WLW  bands. 7
Mullard  transistors.  Fitted 5in
speaker, Reom filling power.

Easy to build with terrific results.
Two colour leathercloth cabinet .
with silvered front. All local and '
continental stations. Complete
detailed instructions.

Total cost £6.19.6, p.p. 6/6.

SINCLAIR 230 75/- each, stereo 60 £8.10.0, PZ5 79/6,
SINCLAIR PZ6 £6.19.6, Z50 £5.9.6, PZB £5.19.6.
®)

1 2 of Z30, stereo 60, PZ5 (usually £23.10) £|9
or with PZ6 in place of PZ5 £11

Ask for Leaflet No. I.

(
HEN IN LONDON visit the NEW DISCOCENTRE at "'354" and
COMPONENT SHOP at “*356" Edgware Road, W.2

TEST EQUIPMENT FOR YOUR HOME

LOOK AT THE
SPECIFICATIONS!

@ 0-3% Distortion at full power

® —Idb |lc/s to 40ke/s at full power

® Response —Idb |1 ¢s to 100ke/s

PA25 10 Silicon Transistors, Differential in
700mY input. Size only 5° x 3" x 27. 4-hole fixing.
Supplied with edge connector and harness.

PAS50 |2-Transistor Version, 50watt rms into 3 to 4ohms
MU442 Power supply for one or two PA25 or one PA5S0

@ PA25 £7.10.0 @ PA50 £9.10.0 @ MU442 £6

put, 25watt rms into Bohms,
12watt into 150hms.

AFI05 50kY multimeter (lllus.),
price £8.10.0, p.p. 3/6; leather
case, 28/6.

200H 20k/VY multimeter, price
£3,17.6, p.p. 3/-; case, 12/6.

TE20D R.F. Generator (lllus.), price

£15, p.p. 7/6.

TEZZIS Matching Audie Generator,
price £17, p.p. 8

TE65 Valve Voltmeter, price

£17.10.0, p.p. 7/6,
Full details and co
catalogue.

—_
SEEsrTg”

WORLD'S LOWEST COST STEREO MAG-

mplete range in

LIM
® SIGNAL INJECTOR
® SIGNAL TRACER

35/=, p.p.
29/6, p.p.

with any power amplifier.
of driving up to 4-PAS0

Mains operated Slim Design Preamplifiers for use
All Silicon FET/TRANSISTOR design, Capable
amplifiers. Pushbutton selection. Al facilities.

MODEL FET154 STEREO AMPLIFIER

s for mag. Pick-up, Tuner/Aux., Tape in and out. Response 20 c/s to

Input
]DFI,(:IS. Output adjustable up to | volt. +20dB boost or cut-out controls.
Slim design. Size 127 x 53 x 13", Price £16,10.0

NETIC CARTRIDGE O/P 7mV. 20 c/s-20 Kc/s,
Diamond Stylus, Fits most decks. Recommended
for quality and performance. Model 940. Price 79/6.

MODEL FET 9/L

in mic. MC X EC inpuc for all crystal and

M P lifier with built-i
ono Preamplifier wi D/P and Response as FET154.

ceramic cartridges. Tuner, tape in and out.

Size 104" x 4% x I1§" Price £12.10,0.
NO SOLDERING JUST PLUG IN CONNECTORS !

- STOCK LIST
EE—-NO. 16/17 ON
REQUEST

BEST VALUE IN UK.

Choose from 100 complete stereo systems—
Complete range of individual' units also in
stock. Demonstrations all day. Visit
the New Hi-Fi Store.

100 STEREO SYSTEMS
LOW CASH AND CREDIT/HP PRICES

(Credit terms from £30 purchase—callers only)

31

COMPLETE RANG
COMPONENTS IN
PURPOSES
MODERN ALL BRITISH TRANSIS-
TORISED DESIGNS AVAILABLE AS
KITS OR READY BUILT. VENEERED
CABINETS FOR ALL MODELS

49 NOTE, 61 NOTE SINGLE
MANUAL DESIGNS ALSC TWO
MANUAL 49 NOTE

KITS AVAILABLE IN SECTIONS AS
REQUIRED

rRORN

-

E OF
STOCK FOR ALL

NEW PA and DISCOTHEQUE CENTRE at '30%'

HENRY’S
RADIO LTD

'303-309-354-356 EDGW

FOUR ELECTRONICS CENTRE

ALL WITHIN
100 YARDS

ARE ROAD LONDON W.2




	pe0079
	pe0080
	pe0081
	pe0082
	pe0083
	pe0084
	pe0085
	pe0086
	pe0087
	pe0088
	pe0089
	pe0090
	pe0091
	pe0092
	pe0093
	pe0094
	pe0095
	pe0096
	pe0097
	pe0098
	pe0099
	pe0100
	pe0101
	pe0102
	pe0103
	pe0104
	pe0105
	pe0106
	pe0107
	pe0108
	pe0109
	pe0110
	pe0111
	pe0112
	pe0113
	pe0114
	pe0115
	pe0116
	pe0117
	pe0118
	pe0119
	pe0120
	pe0121
	pe0122
	pe0123
	pe0124
	pe0125
	pe0126
	pe0127
	pe0128
	pe0129
	pe0130
	pe0131
	pe0132
	pe0133
	pe0134
	pe0135
	pe0136
	pe0137
	pe0138
	pe0139
	pe0140
	pe0141
	pe0142
	pe0143
	pe0144
	pe0145
	pe0146
	pe0147
	pe0148
	pe0149
	pe0150
	pe0151
	pe0152
	pe0153
	pe0154
	pe0155
	pe0156
	pe0157
	pe0158
	pe0159
	pe0160
	pe0161
	pe0162
	pe0163
	pe0164
	pe0165
	pe0166
	pe0167
	pe0168
	pe0169
	pe0170

