OTHER PROJECTS:
TWO-SIX RECEIVER
SOLID-STATE KEYER

| #m; {m;.ntt
Tl ot e T MASTER
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ADGOLA Soidering

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*.

Standatd temp. 360°c at 23
watts.

Special temps. from 250°c—
410°.

*Additional Stock Bits

(illustrated) available

COPPER

B38 { — 3.2mm  cHISEL FACE
———
B4 & — 24 mm CHISEL FACE
————%

-t SCREWDRIYER
B24 & — 4.75mm SSREWORI

— oty

B12 & — 4.78mm  EYELET BIT

B58 = = 634 mm cHiSEL FACE

LONG LIFE

B42LL % — 476 mm  CHISEL FACE

B38LL * — 32mm  CHISEL FACE

ey - T
B1i4LL 5" — 24mm  CHISEL FACE

T—EL e

=

- SCREWDRIVER
BHMLL & — a75om S5°F

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. %
Whrite for

price list
and
catalogue

Thag Arnpc B

Telephone: 01-622 0281/3 - Telegrams: Soljoint London Telex e Telex: Adcola London 21851

792

EX-RENTAL TELEVISIONS
TWO-YEAR GUARANTEE

17 SLIMLINE 405 only
£l 19 0

19" SLIMLINE 405/625
£29 190

Carriage and Insurance 30/-
FREE {LLUSTRATED LIST OF
TELEVISIONS
177—197—21"—23"

WIDE RANGE OF MODELS,
DEMONSTRATIONS DAILY

TV TUBES REBUILT GUARANTEED 2
YEARS

14" —79/6; 17" & 197 — 119/-; 21" & 237 — 129/-
Insur, & Carr. 10/6.

AKERS 10/-, 24 8Q, 4” 10Q, 3" X STEREO RECORD
S TS T aRAND NEW P & PLAYER CABINET &
P. 2/ MATCHING EXTERNAL
SPEAKER CABINET
€5.19.6

Transistors: Mullard matched output
kitE7I6. oCs8ID—2 OC8l's. P. & P.
FREE.

Transistor Radio Cases: 5/- each.
Size 94” x 64”7 x 34". P. & P. 9/6.

Ferrite Rods 3/6: 6” and 7” complete
with LW/MW Coils. P. & P, FREE.

PRESS BUTTON SWITCHING Cloth covered. Two tone Blue/
2J/N|TS. 4 Banks 3/8, 6 Banks 5/6. P.&P. Bl/ack. Size 144”7, 247, 83". P. & P.
- 10/6.

(DUKE & CO. LONDON) LTD.

621/3 Romford Road, London, EI2 Tel. 01-478 6001/2 3

ADCOLA PRODUCTS LTD.,
(Dept. M), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4.

PHOTOELECTRIC KIT

CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra-Red Photo-
transistor, Latching Relay, 2 Transistors, 3 Diodes, Resistors. Gain Control, Terminal
Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady-Light
Photo-Switch/Counter/Burglar Alarm, etc. (Project No. 1) which can be modified for

modulated-light operation.
EIL';:.D PHOTOELECTRIC KIT
By 39/6

3 SELL
" Une aneuma

o ¢ Postage and Pack. 2/6 (UK)
PHOTOELECTRIC | ™ ' Commonwealth:
BURGLAR ALARM - |

— - | {
tmvistece geam Trveess [CLR b 5 | | f SURFACE MAIL 3/6
AIR MAIL £1.0.0

Australia, New Zealand,
£l i ;.  S. Africa, Canada and U.S.A.
of T W Alsa Essential Data Circuits

Foly L 2 QO and Plans for Building

3 R\

10 Advanced Designs
INVISIBLE BEAM OPTICAL KIT
Everything needed (except plywood) for building: 1 Invisible-Beam Projector and 1 Photocell
Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms, Counters, Door
Openers, efc.
CONEPENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks, Infa-red filter, projector
famp holder, building plans, etc. Price 19/6. Postage and Pack. 1/6 (U.K.). Commonwealth:
Surface Mail 2/~; Air Mail 8/-.

LONG RANGE INVISIBLE BEAM OPTICAL K!T
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, etc.
Price 29/6. Postage and Pack. 1/6 (U.K.). Commonwealth: Surface Mail 2/6; Air Mail 10/—.

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible-beam, Relay-less, Steady-light Photo-Switch, Burglar Alarm, Door
Opener, Counter, etc., for the Experimenter.

CONTENTS: Infra-Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic Case,
Resistors, Screws, etc. Full Size Plans, Instructions. Data Sheet **10 Advanced Photo-
electric Desigrs'’.

Price 19/6, Postage and Pack. 1/6 (U.K.). Commonw eaith 2/-; Air Mail 4/-.

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses, Infra-red Filter, Lampholder, Bracket, Plans, etc. Everything
(except plywood) to build 1 miniature invisible beam projector and photocell receiver for
use with Junior Photoelectric Kit.

Price 10/6. Post and Pack. 1/6 (U.K.). Commonwealth: Surface Mait 2/-; Air Mail 4/-.

YORK ELECTRICS Maii Order Dept.
335 BATTERSEA PARK RD., LONDON S.W.11

Send a 8.A.E. for full detalls, « brief description and Photagraphs of all Kits and all 52 Radio,
Electronic and Photoelectric Projects Assembled.

www americanradiohistorvy com
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- mm FANTASTIC
kﬂlgllf'klf5 LOW PRICES!

Due to huge purchase these superb U.S.A. construction kits can be offered at 25%,—50%, off recommended list
prices. Absolutely complete with most detailed construction and operating books. Available from all branches
or by mail order for 7/6 CARRIAGE AND PACKING on each kit. Two kits or more carr. free.

KG-865 50 Watt Stereo Amplifier Kit ALL SILICON .TRANSISTO
The NEW KG-980
Stereo FM Receiver Kit

Designed to Satisfy the Most
Critical Listener
R.F. and 1.F. Panels Assembled and Aligned @ Proai anel Stereo Headlhone hck
and Speaker Muﬂng Switch @ Pull Controls ineludmg ’l‘npe Monitor @ 50W 1.
Oufput @ Usable LELF, Sensitivity: 3V @ Frequency Response: +1d5, 30 1o
15,000Hz. @ Harmonin Distortion: lexs than 1. ﬂ% . A M Suppression: more than

o

DELUXE FEATURES

All Silicon Transistors for Stability,
Cleaner Sound@Extremely Wide
Power Bandwidth and Prequency
Response@S0W IHF Power Out-  @Ouiput: 60W IFH, 25W per channel; 34W

put@Specislly Selected Low-Noise continuous sine wave@Response: +14B, 18 to 3048

R . @ Channel Separation: 3048 @ Power
Preamp Transistors@Two Printed ;?uﬂﬁngmﬁﬁgm%ﬁ:‘# Outut 50T 1T (S3W e chomnelt SEV sontbuncpus. sine waos @ Froduoner
Ciroult Boards toe Fost Baay Assem.. ‘ot 60X and 7,000Hs mized 4:1 ai raied power |  Bosbonse: 145,13 10 50,000H: @ Bower. Bgi“ﬂ;"‘“};g“‘” ””H’gf%"“"”g”{;

. 5. on 10 jeRLOr eCcoInmenae:
biy @Convenient Fronk-Panel Steres ~ @Turut W"“gg{,m‘f'ﬂ“ o monei 101 I T lmer T Frioo eon 10,0 30 GNE. Aoeenntar 45 QNS sk Case § GNS. Exira.
Headphone Jack @Teak-finished 250F, 50Hz a.c.
lix;:!dexallé:minr Ft;::l 1::“1 iz::omge;g;du List, Prics :;sﬁi 119.6: 24 BNS. STAR ROAMER 5-Band Shortwave Receiver Kit
0 0] c8 e emble . Teak Case
DV N Band a:
0-100 @ Sensitlvity: 10;17 /or

KG-375A Deluxe Solid-State Auto Analyzer Kit 104B signal-io-noise ratio @ LF.
Bandwidth: SkHz &t 64B down
@ Beat Freanency: varfable,
0—5ka . Bneaker. 4in perma-
neng- type @ Power
ﬁnwb fumi, irangformer opera-
Hesdphone Output: low
im?‘dwm @ Valve Comple-
wents: 1-6BXe, 1-6HRS, I-
124X7, 1-6AKE or I-GAES .

Power B,eqmmmnh 23025607,
60Hz ¢ ¢ 16W @ Covers 200 (0 400kna and 560kHz to S0MHz in 5 Band-switched
Circult i LF. stege

Ranges @ 8

@ A.V.C. reduces fading and blasgling; A.N.L. cuis noise t0 8 minimum @ Aeris}
Trimmer sffectively Deaks incoming signals for best reception @ Iluminated “§”
Neter; Large, Easy-to~-Resd 7iin Slide Rule Disl.

Recommended Tist Price £21.19.0; 14 GNS. Assembled Price 10 GNS.

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

Its several testors in one . . . do all (his

Sot Engine Idls and Automatic Trans-
ion Shitt Po‘nh ® Dehet Oondihon of
Wear
. check Voltage n.nd Cu.trent Regulators
Check Generators for both Current and
'oliage Output @ Find Poor or Open Earth
irenits tect Variation in Dwell
Recommended List Price £23.17.6:16 GNS
Assembled Price: 21 GNS.

KG-625 Deluxe 6in Yacuum Tube Volt Meter Kit 100-in-1 Electronic Science Lab

e o a1 LOOK AT THE PROJECTS ¥OU CAN BUILD
@ Accuracy: 3% of M scale reading Electrounic Scale @ Eleetronlc Timer @ Signal
@ Input Resistance: J1IMQ to 1,500V Generator @ Ey d Light Meior @ Signal
@ Ranges: a.c. 0—I-5-5-16-50~150-500— Injector @ Morse Uode Buzzer @ Electronie Cat
1,500V full soale. O-d-2—14-49—140420— Metronome @ Uode Flasher . CW Monitor
1400-4,200 7 Full scals @ Acouracy +45% hmmeter @ Boat Horn @ Hybrid Radio @
® Frequeney Response +idB, 30Hz to Hybrid Voice Relay @ Air-Powered Radio
JMEz; +3dB, 308z to 5 HH". Ok @ Polerity Checker @ Valve Checker.
mefor Ranges: 1-1,000-10,000 ohma; Lncludes: @ Dual Headset @ Photocell
0-1-10-100-1,000 4 Q @ Battery 11V U2.
Recommended List Price £24.19.6. 12 GNS.
KG 620 as KG 625 (same Ranges) but
4tin  Bcale: Becommended List Price
£18.5.6 8 G

@ Speaker Meter Aerial
nsistors. O O O
Recommended List Price £16.8.0: 9% GNS.

KG-640 20,000 ochms/Volt VOM Kit

BIG¢ PROFESSIONALSIZE 62 RANGE MULTIMETER
@A.C. Volis (12 Ranges): p-2—4—8—16-40-80-200~400-800—
1.600~2,000-4,000V @ D.C. Volts (12 Ranges): 0-0-8—1-6-8—
16-40-80-200-400~800~1 600-2,000-4,000V @ Output Volts
{8 Rangew): 0-2-4-8-16-40-80-200-400V @ Resisiance (8
Ranges): 0-1,000-100,000 ohms=10 megs. Centre scales ai 12,
1,200 and 120 KQ @ D.C. Current (10 Ranges): 0-80-160~
400-800uAd, 8-16-200-400md, 3-164 @ Decibels (12
Ranges): —12 to +74 @ D.C. Sensmvity 20,000 ohms per |

voli or 10,000 ohms per volt (function of scale multipiier 1 "‘
switch). . ¥requency Response; 20Hz to beyond 200kHz

WHY NOT BUY THE PAIR?

KG-37!1 Deluxe Solid-
State Timing Light

Performance surpusses azsembled units
eosfing much more

Hoelps sec !gmtgn Timing @ Checks Synehroniaation of Doubie

w«*‘

Checks for Sticking Auntomatic Spark-Advance

glschnnslsm ly. 3"”‘{,‘ blhsgn}n‘xlt%r6 ?ala: We'n‘.cysmlt-m D.C.

ower Supp! Reliable Solid-8tate Circui our car gives o Test Leads: one red, one &
More miles per gallon; Improved performance; Greater reliability. @ Accuracy: D.C. 3%, 4.0, 5% @ Test Leads: g
Becommended List Price £12.10.0: 9 GNS. Available Assembled black, sack48in long @ Multiplier Reaistors; 44 1% carbon

2k Recommended Liat Price £16.19.6: 83 GNS. Assembled Price 12 .

We offer you fully tensilised po]yester/mylu and Standard Long Double Triple
P.V.C. tapes of identical quality hi-f, wide range  3in. 150ft. 2/8 3in.  2251t. 2/9 Sin. gggtt. g; 4in.  900ft. 18/-

recording characteristics as top grade tapes. Quality  4in. 300ft. 4/8 4in.  450ft. 5/6 4in. £t in. 1,800ft. 85/~
control manufacture, They are fruly worth a few  5in. 600ft. 7/8 5in.  900ft. 10/6 5in. 1,200it. 15/- 5}11: 2400!(: 84/«
more coppers than acetate, sub-standard, jointed  53in. 900tt. 10/8 53in. 1,200ft. 13/- 5iin. 1,8004t. 19/~ 7 ,600:&. 44/-
or cheap imports. TRY ONE AND PROVE IT  7in, 1,200£. 12/8 7in, 1,800ft.18/6 7in. 2,400ft. 27/- Quadmpk
YOURSELF, 3in. 600ft. 8/8

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

Stockists of Leak, Quad, Chapman, Goodman, Armstrong, Tripletone, Linear, Rodgers, Truvox, Ferrograph, Wharfedale, etc., etc.
PERSONAL CALLERS Welcomed at

MG cts. all Branches where there are large

ECHNICAIL BLi e i ey
. . keenest prices including:

% BRIGHTON § 5455 Re=d GARRARD 1025 Autochangers ‘com-

plete with GARRARD STEREO

: R A D l ” G Yo LONDON 2 Fostenham Court Road CARTRIDGE 7} GNS.
MAGNETIC CARTRIDGES Goldring
: A - j % PORTSMOUTH 3353535 eton Road 800H 75 GNS.

iro AT33 £7.10.0 (Both listed
s SOUTHAMPTON 12 Exst Street RIoSEs it
= gl A

793

WwWwWw . americanradiohistorv.com
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THE WORLD’S SMALLEST TWO
WAVYEBAND, 6 TRANSISTOR RADIO,

Music, news, sport, wherever you are,

7-day money back guarantee if you are not

absolutely delighted with the results.

Make no mistake, this is a real radio, not a

toy or crystal set. Fully built and tested,

ready for immediate use. NO EXTRAS.

This minute radio will play an where—any-

time, beach garden. park, lome, office,

school, etc, The super sensitive 6 transistor

circuit is fully tuneable over both long and

medium wavebands, with built-in ferrite

rod aerial to provide excellent selection.

The Orion operates from one tiny battery, either mercury or nickel cadium,
for long life and economical running cost. The output is via a crystal-type
personal ear-phone, giving extreme clarity, which prevents disturbing other
people when used in public parks, open spaces, etc. The smalt size of the
Orion allows it to be carried easily in the pocket or handbag, and it is also
supplied with an - attractive presentation case. Complete with earpiece,
battery and carrying case.

Specification: Waveband coverage; Medium 525kefs to [,605kc/s; Long
150kc/s to 308ke/s. Sensitivity: 35mV/m max. Selectivity {at —30ke/s detun-
ing)—10dB. Power consumption: 4mA max. Power source: | x | 4V Mercury
battery. Mallory type RM625 or equivalent. NOTE Mallory battery is not

rechargeable.
ONLY

COMPLETE WITH EARPIECE

® RECHARGEABLE BATTERY £1 48 POST 18p.

@® POCKET CARRYING CASE L

Spare rechargeable battery [8p extra—post FREE with radio.

BARGAIN PACKAGE

COMPRISING—I ORION RADIO

@® | RECHARGEABLE BATTERY AND Post 20p.
BATTERY CHARGER

BATTERY CHARGER

THE BATTERY WE SUPPLY WITH THE ORION IS A RECHARGEABLE

TYPE. BATTERY CHARGERS ARE AVAILABLE TO RECHARGE THE BAT-

IEéY AGAIN AND AGAIN. OPERATES ON HOME MAINS 200/240 VOLTS

Battery life is approx. 10 hours. Charging time: [0 hours. A spare battery

will enable you to keep your Orjon constantly in use.

LASKY’S PRICE 85p. posT FREE WITH RADIO

FANTAVOX,TPC-2

COMPACT CASSETTE RECORDER
A Lasky's STAR BARGAIN, this beautifully
made compact cassette recorder and play-
back hi offers tri d perfor-
mance and value. Brief spec.: 6 transistor
and 1 thermistor circuit, constant speed
capstan drive system. AC bias recording.
M magnet erase. 2fin. PM Dynamic
speaker. Economical operation on 4 x
1.5V {U2 type) batteries. Special features:
Absolutely foolproof operation. Piano key
controls, Powerful volume with recessed
control. Handsome impact resistant cabinet
finished in black and satin aluminium and
ivory trim. Size 94in. x 53in. x 2§in. Jack
sockets for remote control microphone,
earpiece and external 6V battery pack (or
AC adaptor). Complete with remote con
trol dynamic microphone, earpiece, re-
movable carrying strap, and batteries.

LASKY'’S Post COMPLETE WITH @ REMOTE
PRICE £|6'50 25p CONTROL DYNAMIC MICROPHONE
gAEslgl;I;_l_lggE ® CARRYING STRAP BATTERIES AND Cé0

SONICS AS-57

ELEGANT BUDGET PRICED BOOKSHELF SPEAKER SYSTEMS

The AS57 is the compact Sonics space saver. This finc miniature high-fidelity
speaker system will provide good quality sound anywhere in your home at
remarkably low cost. Designes for use where space is at a premium, the AS57
system is ideal for the small apartment or isolated | ing area. The ially
designed, high efficiency Sin. x 7in. full range speaker has a frequency range
of 70-18,000Hz with a peak handling capacity of 10 watts. Impedance: 8 chms.
Finished in walnut. Size 57in. x |5%in. x B¢in.

Lasky’s price £15 per PAIR rost 33

794

TMI &
TM5

EXCLUSIV

MODEL TM-I mini TesTER

The first of Lasky's new-look top value meters, the
TM-1 is a reaily tiny pocket multimeter providing
“big" meter accuracy and performance. Precision
movement calibrated to £3%, of tull scale. Click
stop range selection switch. Beautifully designed
and made impact resistant black case—with white
and metallic red/green figuring . Ohms zero.

@ DC/V: 0-10-50-250-1,000 at 1K/QPV.
® AC/V: 0-10-50-250-1,000 at 1K'OPV.
@ DC CURRENT: 0-1mA, 100mA.

® Resistance: 0-150kQ, Size

® Decibels: —10dB to 224B. Q

@ Complete with test leads, battery and instruc- 3in. . 2§in.

LASKY’S PRICE £1.95 post 135 ™™
MODEL TM-5 5K OHMS/V POCKET MULTIMETER

Auother new look pocket muiti-meter from Lasky's

providing top quality and value. The "slimiine”

impact resistant case—size 43inx 2Zinx 1}in,

fitted with extra large 23in square meter. Read-

ability is superior on all low ranges; making this an

excellent Insirument for servicing transistorised

equipment, Recessed click stop selection switch.

Ohms zero adjustment. Buff finish with crystal

clear meter cover.

® DC/V: 3-15-150-300-1,200 at 5K QPV.

® AC/V: 6-30-300-600 at 25K QPV.

@ DC Current 0-300xA, 0-300mA.

@ Resislance: 0-10kQ, 0-1MQ.

@ Decibels: —10dB to 16dB.

® Complete with test leads, battery and instruc-
tions

LASKY’S PRICE £2.95 posT 13p

AUDIO
MODULES

Do-it-yourself stereo as featured in the
SUNDAY TIMES

=

MULLARD UNILE

With nothing more than simple tools and the parts described below, you can
build your own stereo system with excellent tesults guaranteed. The heart
of the system comprises our Muliard Unilex modules and a control unit.
All the modules and the centrol unit are supplied to you fully built and oniy
require connecting together. Screw terminals are and each module is housed
in a teugh plastic case, giving you complete freedom to use any of the recom-
mended cabinets or your own design to suit your home.

Contro! Unit. Fitted with Bass, Treble, Volume and balance
controls. A metal fascia panel is supplied and all wires are ready £3 25
fitted for connecting to the pre-amp. Size 9in x 10in. x lin. Plus 2in. M
iong control shafts.

Pre-amplifier Module Type EP-900I. Input impedance: P/U 2.2M

Tuner IM. Input Sens.:/P/U 320mV, Tuner [40mV. Treble control £3 Io
range—!14dB to |4dB at' 16KHz, .Bass control range —14dB to 14dB .

at 60Hz. Size: 4in. x 5in. x lin.

Amplifier Module Type EP-9000. Output 4 warts per channel

to 12 ohms to I5 ohmys or 8 ohms with series resistor. Frequency £5.80
resp. (to 3dB at 50mW): 50Hz to 16KHz. Harmonic distortion less per. pair
than 2% at typical listening level. Size: 30in. x 4in. x 10in.

Power Sypply Module Type EP-9002. For use with control unit,

EP-5001 and 2 x EP-9000. For 220/250 volt AC mains. Size 50in. x £4,60
30in x 3in.

PACKAGE DEAL

Two EP-9000 Modules £5.80 @ EPS002 Mod £4.60 @ EP-9001
Module £3.10 @ Control Unit £3.25 @ Instruction Book 25p.
TOTAL LIST PRICE £17.00 PACKAGE PRICE £14.95 ;05 20

www americanradiohistorvy com


www.americanradiohistory.com

Prouct 60is arange of modules whlch connect together to |orm acomplete
stereo amplifier. The modules are: 1. Z-30 high gain power amp. 2. Stereag-§0
pre-amp. control unit. 3. The PZ-5 unstabilised and P2-6 stabilised power
;’uzpplies A complete system comprises two Z-30's, one Stereo-60 and a
5 or PZ-6.

STEREO 60 SPECIFICATION
Input sensitivities: Radio up to 3mV. Magnetic Pick-up 3mV: correct to R.I.A.A.
curve £ 1dB; 20 to 25,000Hz. Ceramic Pick-up to 3mV:
Auxuhabry up t%Sm\_;Od.Bngil:n 1tvolt .I SJ naf! td
noise better than ront panel: brushe t
aluminium with black knobs and controls @ Size: ‘8'95 Post 18p
8ix 1§ x 4In.
Z-30 SPECIFICATION
@ Power output: 15 w. R.M.S. into 8 ohms using a 35 volt supply @ Frequency
response: 30 to 300,000Hz & 14B @ Distortion: 0. 02% @ Signal to noise: better
than 70dB @ Input sensitivity: 250mV into 100 K chms @ Loudspeaker imp:
3 tg 15 ohms .“Power refquure?ents} frf{m 8to 33}/
D C(The Z30will operate from batteries if required)—
Size: 54 x 24 x thin. £4.25 rostiz

o Vunstabnhseg—sufﬁgaer;t togrlve h‘vo

-30's and a Stereo or domestic

PZs applications. ‘4-50 Post 13p

35V stabilised—ideai for driving two

PZ6 Z '50's and a Stereo 60 for low efiiciency LU BO Post 13p

PACKAGE PRICE fStersott.tue £19,25 postoon

FANTAVOX 500 ..

This outstanding amplifier in-
corporates all features of an
expensive unic but at a really
budget price. Separate tone_and
volume controls are provided
with on/off, and phonoftuner
switches. A pilot light on the
front panel indicates the unit is on,
Attractive walnut grained metal
cabinet with champagne satin
aluminium front panel, This
amplifier would be a proud addition to any budget steres system. Brief Spec
® Freq. Response: 40-20,000Hz @ Output Impedance: 4-16 ohms @ Sensitivi-
ty Phono/Tuner 250mV.

LASKY'S PRICE £11.50 ros: 35
FANTAVOX 500 PACKAGE

Fantavox 500 Stereo Amplifier. £11.50
Garrard SL55 Autochanger with plinth and £ 3 '
TTC ]20065 Stereo Cartridge . . E1L2

| £43.3

Two Harrow Bookshelf S kers
TOTAL LIST PRICE . Post £1.25

MIDLAND 10-406 AM/AIRGRAFT RADlO

The first pocket size receiver of its type
allowing you to tune-in to the entire air
communications band covered by 108-137
MHz in addition to full AM medium wave
Intermediate frequencies: AM 455 KHz;
VHF 10.7 mcfs. Qutput power; 200mV 2%in.

P.D. 8 ohm speaker. A built in ferrite rod

aerial is provided or AM reception. The

10-406 is finished in biue with chrome trim,

chrome telescopic antenna. Size: 6§ x 3§ x

d 3in. Complete with batceries, magnetic earphone, instructions and circuit
ate.

LASKY'S PRICE £8.35 Post 13

complete with £1
plinth and cover -

McDONALD PROFESSIONAL SERIES FOUR-

MPGO SPEED SINGLE PLAY UNIT

High-precision
tow-mass fully
counterbalanced
pick-up arm, heavy
balanced turntable,
simple to operate
controls, viscous
cueing device,
slide«in cartridge
carrier, four pole
motor,

LASKY'S PRICE

£11.50 ...

Post 40p

610 AUTOMATIC TURNTABLE

Same specifications as_the MP60 but with synchronous four pole motor and
full automatic change facilities.

LASKY’S PRICE £13.95 Post 35p
WITH PLINTH AND COVER £17.75 POST 40p

510 AUTOMATIC TURNTABLE

Counterbalanced pick-up arm, pressed steel turntable, bias compensator,
viscous curing and synchronous four pole motor,

LASKY'S PRICE £11.75 POST 35p
WITH PLINTH AND COVER £15.50 POST 40p

310 AUTOMATIC TURNTABLE

Low-mass square sectron p::k-up arm, cue and pause lever, visual s:ylus
pressure indicator, slide-in cartridge carrier, four pole motor.

LASKY'S PRICE £9.95 POST 35p
WITH PLINTH AND COVER £13.75 POST 40p

BSR McDONALD PACKAGE 1

McDonald MP60 4 speed Single Player

AD76K Magnetic Cartridg with diamond stylus
BSR Afromasia Plinth with biack mounting board
B8SR Smoked Perspex Dust Cover

Total list price .

LASKY’S PRICE £23.95 vosr s

ADD £5.00 if Micro M2100/E Magnetic Cartrldge is preferred
ADD £6.00 if Shure M44/5 Magnetic Cartridge is preferred

BSR McDONALD PACKAGE 2

BSR McDONALD 510 4 Speed Autochange .. £16.03
AUDIO DEVELOPMENT AD76K Magnetic Cartridge .. £4.50
BSR Afromosia Plinth with black mounting board £4.44
BSR Smoked Perspex Dust Cover

Recommended retail price 3

LASKY’S PRICE £23.25 o5t «»

ADD £5.50 if Micro M-2100/E is preferred
ADD £6.50 if Shure M44/5 is preferred

!‘gw AVg".ABLE LASKY'S EXCLUSIVE
ASKY-McDONALD
£4.75 rosr =

plinth and cover
1 LASKY’'S NEW 1971
w AUDIO-TRONICS
CATALOGUE

available separately at
See page 876 for further details|

Toaaaskikvy’s Radio I.J.m:l.ted.

207 EDGWARE ROAD. LONDON, W.2. Tel: 01-723 327
33 TOTTENHAM CT.RD, LONDON; WP 8RB. Tel: 01-636 2605
Openall day. 9 5.m.~6 p.m. Monday to Saturday
109 FLEET STREET, LONDON, EC4.

152/3 FLEET STREET, LONDON, E.C 4.

Open ail day Thursday, sarly closing 1 p.m. Saturday

ALL MAIL ORDERS AND

Tel: 01-353 5812
Tel: 01-353 2833

RRESPONDENCE T0: 3-15 CAVELL STREET, TOWER HAM

HIGH FIDELITY AUDIO. CENTRES
42-45 TOTTENHAM €T. RD, LONDON, WIP SRD Tel: 01-580 2573

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

S, LONDON, EV 2BN Tel: 01-790 4821
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A COMPLETE STEREO SYSTE
.. FORONLY ..

TEGHNIGAL
TRAINING

in radio television
and electronics

THE APPOLLO 100% MADE IN ENGLAND

This modern compact unit has been igned to give the

stereo performance in your home.
Slenderty deaggned, the unit empioys the latest Garrard 2025TC record deck

Whether you are a newcomer 10 radio and elec- O o arobt vacords ulomancally, The Garvard rocord dock s
tronics, or are engaged in the industry and wish to e Motk is ey Ghasen rack ofYOUT 18601 Als used 18 aTocking devies
prepare for a recognized examination, ICS can T e T this anit will Sive & irue 5 watts (F.M.8.) per channel
further your technical knowledge and provide the e it ino baTanc of aound toroush sach Spoater
SpeCIallzed tralnlng SO essent'_a! 1o SU'CC_eSS. |CS %ﬂﬁgtw:sv;;‘a‘g?;;:t:i;esdéu?;?eglwitﬂetmg'unit audio are designed to give
have helped thousands of ambitious men to move | | e besttossbie seund SOiCiien, Dot Son VR S SRR
UP into hl_gher pald -]Obs—they can help you tOO ' EﬂfFShL'} {gl';;altttshnilsn%1‘1]‘:??3&'?6:& unit wjll biend into any madern home I
Why notfillin the coupon below and find outhow ? B o e L e C. Cartrdigs: Gatrard. €. 556

with sapphire stylus. Output: 5 watts (R.M.S.) per channel, Frequency:
40 Hz to 20,000 Hz, Speakers: Apollo 66 Three-way general purposge 15-16

Many diploma and examination courses available, | | Sei Wdion® B boired s sini and Zpeser cabingts
InC/UdIng expert CoaChIng for: ) ﬁl}er;o:zlﬁ:\k:d_];’e:rs ::ﬁﬁg::a#{ll)t( fél;is)?%dys.llver and black. Size: Unit
C. & G. Telecommunication Techns'. Certs. ) AU D l 0 s U PPL' Es |.TD '
C. & G._Electronic_Servicing ' Callers—50 s“%‘a‘._‘?“o'.’_a%'é"}e.'.'°"-‘°°"' NI6
R.T.E.B. Radio/T.V. Servicing Certificate Callers very welco(r)ne. Money with order please. Sorry no C.0.D.
pen Mon.-Sat. 9 a.m.—86 p.m. ) )

Radio Amateurs’ Examination

Radio operator Certs

General Certificate of Education, etc..
Now available Colour T.V. Servicing

Examination Students coached until successful

for fast, easy,
reliabie soldering

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

N EWSELF-BUlLD RADIO COURSES

Learn as You build. You can learn both the theory and prac- SAVBIT ALLOY THIN GAUGE

tice of valve and transistor circuits, and servicing work while ALSO REDUCES SOLDER,

building vour own 5-valve receiver, transistor portable, COPPER BIT WEAR. | ESSENTIAL FOR

and high-grade test instruments—all under expert tuition. Ecomically packed for solderingsmall components

general electrical | and thin wires. High tin
. and electronic content, low
" soldering, 75ft, melting point,

Transistor Portable available as separate course.

Recommended

15 60/40 22 200 %
retail price 50p

*Reco mmended Price

. 18 gauge on " 60/40 alloy, 170ft.
n A plastic reel. 22 gauge on
POST THIS COUPON TD DAY # Recommended plastic reel.
p retail price T5p- Recgmmenqed
for full details of 1CS courses in Radio, T.V. and Electronics. LE ;ﬂ retail price 78¢-
: =l
r———————————————————— -y
INTERNATIONAL : Is\oRANGE OF INVALUABLE FOR STRIPPING
LDERS IN HANDY FLEX, THE NEW AUTOMATIC
CORRESPONDENCE SCHOOLS 1 DISPENSERS. OPENING BIB WIRE STRIPPER
EST. 1891 1 AND CUTTER, easily
Depr. 171, Intertext House, Stewartt Road, London, S.VY.B. 1 REEm Al e e o atdj u :taZle for all
Please send me the ICS prospectus—free and without obligation I tsii:rr;eatrers Plastic
N(snte Subject or Exam)...._..................., .................................. s Si‘z):s 60/40 18 15p ¥ covered handles
e T SR D e e R : ugj)a- Savbit 18 15p * ‘a:asnwai:'seocgft:rs.ed
I
1
1

. R — A . U

Erom Electrical and Hasdware shops. I unghtainable. wri

& Multicore Solders Ltd., Hemel Hempstead, Herts.

796
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PRICES SLASHED

=
GARRARD S$P25 Mk. Iil £11/5/0
GOLDRING G350 £4/15/0

SEE BELOW FORTHE GREATEST
HI-FIDISCOUNTS. :

TURNTABLES (P. p., 10/, Great Britain)
GARRARD 2025TC with Sonotone

9TAHC dia. Cart. £9/15/0
GARRARD&OOOwithSOW 9TAHC

dia. Cart, .. .. £9/17/6
GARRARD A70 Mk, H less Cart. £11/19/6
GARRARD SP25 Mk, lll less Cart. £11/5/0
GARRARD SL658B, less Cart. £13/19/6
GARRARD AP76, less Cart. £20/19/6
GARRARD SL728B, less Cart. £24/19/6
GARRARD SL758B, less Cart. £25/19/6
GARRARD SL958B, less Cart. £35/10/0

STEREO AMPLIFIERS (P.p., 12/6, Great
Britain)

H.L.5A707 with scratch filter.

7 Watts per Channel RM.S. £19/19/8
TELETON SAQ203E aa .. £19/16/0
TELETON GA101 .. £23/17/6
TELETON SAQ5015 £39/17/6
TELETON SAQ205E £20/0/0
EUROPHON 5-+5 £18/0/0

ALSO AVAILABLE TRIO, ARENA, B & O,
WHARFEDALE, LEAK, ETC.

TUNERS (P.P., 10/-, Great Britain)

TELETON GT101 .. oo .. £32/19/6
TELETON STQ201X Do .. £28/0/0
TELETON STQ204X £39/10/0
PHILIPS RH691 £66/0/0
PHILIPS RH690 £31/19/6

TUNER-AMPLIFIERS (P.p., 12/6)

TELETON MX990 .. £49/10/0
TELETON R8000 WiTH SPEAKERS £48/0/0
TELETON TFS50 . £55/0/0
TELETON CR/10T WITH SPEAKERS £29/0/0
TELETON R4200 .. o - £34/19/6

TELETON F2000 £31/10/0
TELETON 7ATI £84/0/0
TELETON R4300 £42/0/0
TELETON F2300 £42/0/0
PHILIPS RH781 . oo .- £54/17/6
WHARFEDALE 100.1 oo .« £105/0/0
TELETON CR55 oo D £983/0/0
TELETON 10ATI £108/0/0
TELETON 7AT20 £78/19/6

AM.C.7500 7x 7 V.HF. .. ..
MIDLAND 19.542 AM-FM-FM/MPX £34/o/o
STEREO HEADPHONES (P.p., 5/-)

TELETON 301P £3/10/0
BINATONE .. £2/12/8

SUPERB PLINTHS and COVERS

(as in picture)

89/6

COMPLETE
(P.p., 10/~ G.B. only}

Forthe B.S,R. Mcdonald Range and Garrard. Please state which model plinth

is for.

Suitable for AT60, SP25, 3000, 2500, 3500, etc. Superbly Finished Plinth.
Ready cut for use. Compiete with Tinted Perspex Cover.
This Unit is finished in Teak Polish and will biend in any modern home,

CREDIT Facilities available for personal callers with up to 2 years

for repayment.

FULL RANGE OF KOSS
NOW IN STOCK.

CARTRIDGES (P.p., 2/6)

GOLDRING G850 £4/15/0
GOLDRING G860 .. £6/19/6
GOLDRING GB800/E o .. £11/10/0
GOLDRING G800 Super E .. £16/10/0

SHURE ALSO AVAILABLE.
ALSO SONOTONE STAHC, 47/-
SCOOP BUY BY AUDIO SUPPLY

OF THE SMC-101 AND THE MCI-5 CART-
RIDGES. FULL SPECIFICATIONS BELOW.

SMC-101
MOVING MAGNET STEREO CARTRIDGE
.FEATURES

The canti-lever made from a Ultra-hard light alloy mast
carefuily selected performs quite well with a high
compliance and no distortion, tightening the system of
vlbration,

Precise Construction

The high precise aSsambly of 4 colls and 4 pO[e-EI@CBS
rasults in an

s:palr:tlon S/N ratio [s also best with the wper matioy

Easy Needle interchangeability
With an interchangeable system of plug-in knob, it is
quite easy to interchange the whole vibration system as
well as the stylus.
SPECIFICATIONS

requency response: 20—20,000Hz
OQutput voltage: 5mV at 1 OOOHz Sem/s
Channel balance: +1dB at 1,000Hz
Channel separation: beﬂer than 25dB at 1,000Hz
impedance: 2,500 chms at 1,000Hz
D.C. resistance: 600 ohms
Load resistance: 50—100K ohms
Compliance: 8 x 10~ %cm/dyne
Tracking pressure: 3—5 grams
Stylus: 0.7 mil diamond
Cartridge weight: 9 grams
Mounting: 4" or 12.7 mm

PRICE ONLY 65/~ P.p.. 2/6.

MCI-§
HIGH FIDELITY STEREO MOVING MAGNET
CARTRI G

@FEATURES

@Uitra-hard light alioy cantl-lever....., xvnFiesi range of

@High precise assembly .............. ngh balance
an

istortion
@interchangeable needle of vertical tracklng angie 15°
plug~in knob system
?SPECIFICATIONS
requency response; 15—20,000Hz
Output voitage: SmV at 1,000Hz Scmfs
Channel balance: +1dB at 1,000Hz
Channel separation: better than 25dB/1,000Hz
impedance: 2,200 ohms at 1,000Hz
.C. resistance: ohms
Load resistance: 50—100K ohms
C

I 8 x 10-8 /dy

Tracking pressure: 3—8 grams
Tracking angie: 15°

Stylus: 0.7 mil diamond
Cartrldge welght: 6.5 grams
Mounting: £* or 12.7mm

PRICE ONLY £6/0/0 P.p., 2/6.

FULL RANGE OF MICROPHONES
AND PICKUP ARMS IN STOCK.
S

Send Postal Orders, Money Order, Cheques, efc., to

i

WHY PAY MORE
APOLLO 3-WAY SPEAKER SYSTEMS

The Systems are housed in handsome
Slim-Line Cabinets of Modern Design,
finished in Polished Teak with Padded Front
Panet covered in L.C.l. Vynair Griite.

The APOLLO 3-WAY SPEAKER SYS-
TEMS are designed and built on the Infinite
Baffle Principle and are completely Airtight
and fully padded to damp out any Pane!
Resonance. Polished on all sides they can
be used either vertically or horizontally and
are ideal for Shelf or Wall Mounting.

Below are just a few from the APOLLO
comprehensive range starting with:

THE APOLLO-10 3-WAY SPEAKER SYS-
TEM employs a specially designed 10in.
Bass Unit which has a high efficiency
Anisotropic Ferrite Magnet and two 4in.
Treble Units and L.C, Crossover Network.
Specification: Impedance 4-8 ohms
(15-16 ohms to order). Power Handiing
10 Watts R.M.S. (20 Watts peak). Fre-
qguency Range 50 Hz. to 18,000 Hz, Size,
21 x 1% x 93in. Finish, Polished Teak,

OUR PRICE £11 19 6 (p.p. 12/6)

APOLLO-7 3-WAY SPEAKER SYSTEM

As above but 7 Watts R.M.S. (14 Waltts
peak). Size,20x 12 x 8 in. £8/17/6 (P.p., 10/-)

APOLLO-5 3-WAY SPEAKER SYSTEM
As above but 5 Watts R.M.S. (10 Watts
peak). Size, 144 x 8 x 6 in. PRICE £5/19/6
(P.p., 7/6)

NEW Mkll -

LEAK SANDWICH SPEAKERS

Size, 26 x 15 x 12 in., Walnut Cabinet.
8 ohms. 35 Watt handling.

LII,ST PRICE £45/10/0 OUR PRICE £32/0/0
(P.p., £1)

Now available the superb RIGONDA
SYMPHONY DELUXE 7 waveband stereo-
gram which inc¢ludes VHF and 4 Short
bands. Incorporates a single playing deck
and auto cueing device. Sizes: Radiogram
43% x 13% x 23in. Speakers 144 x 8% x 39in.

Guaranteed Unbeatable value at only £84/0/0.

Send for illustrated brochures.

Also see the opposite page for ourfantastic
value for money Apolio Unit Audio Hi-Fi

System. Only 36 gns. complete.

AUDIO SUPPLIES LTD......

50 STAMFORD HILL, LONDON N.16.

9.30 a.m. to 6 p.m., Mondays to Wednesdays

9.30 a.m. to 8 p.m., Fridays

EASY TO FIND—50 yards from (B.R.) Stoke Newington Station.

Personal Callers please note cheques only
accepted on presentation of Bank Card.

(not Barclay Card)

Personal Callers very welcoms. S.A.E. PLEASE WITH ALL CORRESPONDENCE

WwWwWw . americanradiohistorv.com

Telephone: ¢1-806 3611
9.30 a.m. to 1 p.m., Thursdays
9 a.m. to 6 p.m., Saturdays

149, 247, 76 and 243 Buses pass our door

We have our own Car Park
797
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Fully guaranteed

in canvas bag £4. P, & P. 10,

METERS Full List of our very large

stock of meters on request.

TRANSISTORS, ZENER DIODES etc.

MIC 80050 Highspeed flip-
General Electric PA 230 22/6;
Mullard TAA 300 38/6; TAA 320 11/6

.
045 2/6,0C36  10/-,0C201  9/6,F100  12/8 AF118  §/6, CR83/05 6/- M valves
Indmdually packed 0A10  6/-/0C38  8/8|0C208 10/~|3FR5 &/ 127 3/8 cnssfzo 78 ALL teed
VALVES 0A70  %/-|0C4¢  4/-|IN2i  3/6|3N128 17/6| AF139 7/6|CRS3/30 8/6 - 3 guarantee
oA Toloch  BelINai® 15 (3Niio le|arvio syl o s brand
» - 5 - 0 19 - P
cusL 7 \BOHM0 138|N7e  8|oast  leloom  @-lINgs  8i-|SNIse 19i-| ASY26 CB/6|CRS40101- BESGT g% LaQraT 6/61967 8/-
/9| ECL82  6/8|0na Goaz0 1mlocia  §-|INTo  1/8|3Nibo 28/-|ASY28 B/|GETI08 4i-lereqr gf i lg/-
DF9S 7@ oo 108\ Pancsy 7604202 E/-{0CT3 & |INI02.7257/8(6FRS  9/-|BAWIS 5/0\GETIIS 9/ Igpas  11/- om o
DX9S  8/8|5Gres 8/-|pcay | 8- 04210 5/-) 0075 /6| IN746A 12FR60 14/8/BC107  8/-|GET116 10/- o /;
DL92  6/8| gy 3/a|Tcaoe 858 2421l  7/8|0CTe /—| series 5/8|10D1  3/-|BC108  B/-|SDdis  5/3 [68A7 7/~ 3033 ﬁ/
DL94 8/~IgFs7a  9/-|PCCB4  7/6 0AZ200 11/-{ OC81 /~|INB21A 21/-i28303 10/-|BCY72 8/8|8De2s  €/8 |6SA7GT 6/6 57 '7’;
DL  8/3|rao. 8- |poGS9 )| QAZ20L 10/-| OCBID  4/-|INS23A 26/-140862 18/~ [BFY51 4/8(3Dods  68/8 |escr  18/- 6860 |
DM70  8/-|fri  1oi-|pocisy 11/-| QAZ202to |QCEIDM 4/- 5 140594 27/6| BFY52 4/6|8D9ss 9 76 bi- ﬁogg 1;l'
PM7Y  7/6lgpql  1%/6| POESOO 1/-| OAZ208 8/810C82 5/-11ZMT10 6/9}40505 27/6|BS0s ?/6|v4054 7/ |68G7 8/- 6 /;
DYBS  8/-|Trss &~ |bokso 6| CAZ207 9/8|OCSZDM §/- 1215 - 13/|40836  2/-|BS1 9/-|Z Range 6837 /8 6080 ;Zl
pYsr  ge|EFS0  BOIECTA0 Mol oAZuosto [0CSS  4/6\IZTI0 19/3|40868 27/-\BSn  9/3|Zener dlodes |6SYIGT 6/8 R Gie
Y802  9/9gpas  6/6|pCEas  9/8] Q4Z213  6/8) OCEIB -|2N277 10/-|40869 29/~ BF187 10/~ 8/6 ea. |6SE7 7/ Qog aa/-
E88CC/0L Epgs /3 |PCFs 11/8| 9AZ223to | OCB4 /—[2N918  7/8|AC126  4/6]|BUI00 86/-|Z2A range [6SL7GT 6/8 o0 1 ‘/;
27/-|Ehos /3| Dokago 15/6) 947225 10/-)0Ci32  10/-|2N1306  §/-|AC1%7 4/6|BYZ13 4/~ kii 6SN7GT 7/~ s o'
E180CC 9/~IBper 8/ |pOFool 15/6) QC16  8/810C189  5/-2N1S07 i~ ACL28  §/- BYZIC 12/6|Z3B range SQ7  7/9 o3 1253
EI8ICO 9/-|pEel  Slg|BCraor o002z  B/8|aCl4e  7/61aN3053  5/-|AClis o/ CRS1/10 5/- 5/~ es. |68Q7GT 79 2008 o
B18200 23/-|BRa2  §I2|Pomsos o) Q€25 7/6|0CLi0  &/-2N3064 10/-|ACY28 4/ CR81/20 7/8|ZL range 66 8/ :I
EABCSO 6/6|priss  6/6| pOFsos 14/6] 0C26  §/-(0CITL B/ |2N3055 15/-|AD149 11/-|CRS1/30 B/ /_es. |6V6GT 6/3 ‘fgﬁ 71'3001
EAF43 10/-|pggy /- | PCFS06 u;_, 0028  12/8/0C172  7/6(2N8730 85/-{ADI161  7/~|CRS1/35 B/6|Z8 rasge 6X4 49 M 03.9178 /-
EBO1 13/— EFL200 15’,6 PCrags 14/8) 0C20 198 7/612N3731 85/-'ADls2  7/-!CRBU40 9/6 A 6X6G b/~ o .
EBCss {9 |ELat  10/6\Ponzo0 14/ PTG TwE TEOl g PR LT oy R To 2 VORS1TC
Encs: ge|EWl 1L/B|PCLSL  9/8|PYs01 10/6 UABOSO 7/-| VR106/30 6/- |6B254M 38/~ [6AQ5w 9-|6CHS  11/-| g uors 14/ 150/-
EBFso  7/¢| 42  10/6|PCL32 /6 |QQV03-10 -UAF42 10/6 VR150/30 6/~ 5B/255M 85/~ 10AS8 8/-{6CL6 8/8! o7y 5_ 5FP7  28/7
Epres 7/¢|EL84  4/9 PCLS3 /- 25/- UBCAL 9/8 Z759 85/~ 5R4GY 10/6 [6AS7G 16/-{6D6 8/-| 77 E/n 88D 180/
EBFey 6| EL8S  7/3)PCL84 /6 1QQVOs-40  IUBRS0 7/-|Z800U 28/- 5U4G  5/6|6ATS /816BAS 11/ 50 148 887 180/~
ECCsy 4/-|EBL8¢ . 8- |PCLSS 8 85/- (UBF89 7/-|Z801U 2§/- 5V4G  7/6|6AUS /-|6EU7 7/~ Jce i 8sL  180/-
EoOss  bp|EL90 8/~ PCL86 /8 | QQVO6-40A (UCCS5 8/~ |Z803A 25/ 5X4G  7/-|6AX4 .B/-|6F23  15/-|.py sie Photo 'Fubd
EGCss 6| BMe8  7/-IPFLZoo 1L/6 100/- |DCF80 10/~ |z900T 18/~ [5Y3GT 6/-|6AX5GT18/-16F33 20/~ ;s 19/ OMG25 95/
Booss 6-|ELoge 17-[PL36 109 giv 8/-|UCH42 12/8(IL4 2/6 [6Z4GT 18/~ |6B7 /6| 6H6M  8/-| o5 18 931A  62/8
ECCS5  1%)- EM31  §/-)PL8l 10/~ R19 17/6 |UcHS1  6/-|IR> 6/~ |524 14/-|6BK7  8/-16J4WA 14/-171p,  30/- 6097C  850/-
EOCs6  7/g|ENMB0  8/-|PL82 B/~ §TV2sp/40  |UCLS2  7/-1184 5/-|6AB7  4/-|6BAs  4/6/6J5 7| 13416 4/8 Special Vivs,
ECCss 7~ EM84  7/-{PL83 /8 80/-|UCL83 12/-|I85 4/6|6AC7 3/-|6BES /-|6I8GT  8/-| 13417 4/~ S| cvio31 100/~
ECCizy 9/g|EME7 1l/-iELs4 /- 18Tv280/80 |UF41  10/-|JT4 3/-|6AHS 11/8/6BGEG 11/-|636 318115407 50 Cv2330 290
EOFso. 6/6 EY5l  8/-|PLso4 18/0 | 180/~ UF80  7/8 IX2A  7/8!6AK5  5/-.6BJ6 /6| 637G: 5/~ 194v6 58 | 3P8/7D 760/~
BoFey  gg|EYSL  7-|PL09 80 T2 51/~ UFSY  8/9 1X3B 7/6|6AK8  §/6 6BQ7A 8/9/6J7TM  8/-|154xn 58 K301 rts
ECFs3 16/6| E136 7/-|PX4  14/- iy 14/8 UL4l  12/-|3A4 4/-'6ALs  2/~/6BE7 16/-16KSGT 8/-|19Bag ¢/ K306 218
FOFs01 12/6|EY08  B/-|PX25 40/~ |U%e 14/ UL84¢  6/-[aD6 3/~ 6ALSW 7/~ 6BW6 16/—|6K7 8/6| 1oBEs  §/- K308  #16
Bowsos 15,8 EZ41  ¥S|PYSs 12~ |uwm 8/-| UL 7/-|3Q4 76 6AMS 3/~ 6BW7 13/-|6K7G  2/-|jowpmy g8 32 218
EOnsy 11~EZ80  S-|PYS0  7/-|U1o1  14/-1UY41  B/6|s84 8/9 6ANS 10/~ 6C4 /9|6K8G 4/~ | 150s e KRN2A 70/-
BORis 13- |EZ81  5/6|PYs1 5/ [ MANY OTHERS IN STOCK include Cathode Bay Tubes and Speclal Valves UK. Orders | 1951 17/~ WLAL7A 80/-
ECHS1 b§/9)CZ34 10/6|PY83 5/6 | up to 10/-, 1/~; 10/~ to #1 2/—; over £1, 2/- per £1; over 23 post free. C.0.D. &/~ extra {19K5 10/~ 37/92/E
ECH83 13/-|KT66 8/-|PY83  7/- INTEGRATED CIRCUITS—MANY OTHERS iN STOCK 12K7GT /9 £37/10/-
ECH84 7/8{KT88 85/-|rvés  7/8 .t ‘ 521?“.) 1czA .agnsbwi%e banld :agg. cvm Il. mW diss g’- 12E8GT 7/8 sca2  £18
29/411t. AERIALS each consisting of ten 3ft, in. dia. wide band ampl. 150m [-1] . &
(u“;:laa:;tr:w-in ate%:'ionf. 11ﬂ.d(SigaectliotnL\néhip aertial g: 3020 iudd:g pgw:r aninpl. on oa a;i ALLCOVERSEAS ENQUIRIES AND T_RDER'
with adaptor to e Tin. o nsulated base, stay 3036 Au: pre-ampl. oo bo -
plate and stay assembiies, pogs: reamer, hammer, etc. STC. MIC 93018 Digital dual 4 imput gates .. 86/- 0'0m0|’ (EleCtronics) td-
Absolutely brand new and complete ready to erect.  MIC 709-1C Linear operational ampl. . . 180/~

170 GOLDHAWK ROAD, LONDON W12.
fiop NN BT g}l— Tel: 01-743 0899
/i e Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m.

RSGB BOOKS FOR YOU
RSGB AMATEUR RADIO CALL BOOK

1971 edition now avallable

Includes details of new callsigns issued by MPT up to
31 August 1970, and more than 2,900 changes of address
- compared with the 1970 edition. 128 pages, including 14

pages of valuable supplementary information.
10s post paid

AMATEUR RADIO TECHNIQUES
By Pat Hawker, G3VA

Now in its third edition. A source of many useful circuits
and aerials incorporating the latest amateur techniques.
Contains 208 pages and nearly 500 diagrams.

22s post paid

A GUIDE TO AMATEUR RADIO
By Pat Hawker, G3VA

Fourteenth edition. 100 pages.

The new edition of this indispensable aid to all who
want to know more about amateur radio. Designed to
assist the newcomer to this unique hobby.

Revised and expanded. 8s 10d post paid

These are three of a complete range of technical publications,
log books and maps, all obtainable from :

'RADIO SOCIETY of GREAT BRITAIN
35 DOUGHTY STREET, LONDON, WC1N 2AE

BAKER 12in. REGE

An inexpensive unit for the beginner in
high fidelity and for general purposes, May
be used to advantage with any Radio,
Amplifier or Television receiver.

NT

Maximum Power 13 watts
Bass Resonance 45 c.p.s.
Flux Density 12, 000 gauss

Voice Coil impedance
3 or 8 or 15 ohm models
Usefui response :

45-13,000 c.p.s. POST
Nett weight 5 ibs. FREE -
GUITAR MODEL “GROUP 25’ 25 watt
rating £7

Latest catalogue |/~ with enclosure plans.

Bensham Manor Road Passage, Thornton Heath, Surrey, 01.684-1665

When in LUTON., BEDS, you musl visit the . .,

SELF-5ERYICE HADIO. COMPONENDS SIHOT

Secve yourzell from a
of M

n ool 1,200 box
nufacturer’s sueplus stocks and save maney.

9 agm. to 530 pon. every day.
Closed all day Wednc

SURPLECTRONIC
216 LEAGRAVE ROAD, LUTC

798 -
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TYPE 13A DOUBLE BEAM
OSCILLOSCOPES

ki An excellent general pur-
Mt pose D/B  oscilloscope.

T.B. 2 cps—750 Kofs.
Bandwidth 5.5 Mefs.
Sensitivity =~ 33mV/CM.

Operating voltage 0/110/
200/250V. A.C. Supplied
in excellent working con-
dition, £22,10.0.
Carriage 30{-.

AVO CT471A MULTIMETER
Battery operated, fully transistorised.
Sensitivity 100mQ/v.

Measures AC/DC Voltages 12mV to 1,200v.
AC/DC Current 1204 to 1.2 Amp.
Resistance 12 ohm to 120 mQ

HF, VHF, UHF Voltage with multiplier
4v to 400v up to 50 Me/s, 40mV to 4v up to
1,000 Me/s.

Offered in perfect condition.

£55 each. Carr. 10/~

CRYSTAL CALIBRATORS NO. I0

Bmall  portable
erystai controlled
wavemeter, Size
7 x 7% x 4in,
Frequency range
500 Kefs—10 Mc/s
(up to 30 Mc/s on
harmonics).

Calibrated dial.
Power require-
ments 300V. D.C.
15mA and 12V

D.C. 0.3A.
Excellent condition. 88/8. Carr. 7/6.

CLASS D WAVEMETERS

A crystal controlled hetero-
dyne frequency  meter
covering  1-7-8  Me/s.
Operation on 6 volts D.C.
Ideal for amateur wuse.
Available in good used con-
dition. £5.19.8. Carr. 7/6.
Or brand new., £7.18.6.
Carr. 7/6.

B.C. 221 FREQUENCY METERS
latest release 125 KHz—20 MHz. Excellent
condition. Fully tested and checked and
complete with calibrator charts.

£27.10.0 each. Carr. 10/-

AM/FM SIGNAL GENERATORS
L7 LA, O

scillator Test No.
2. A high quality
precision instru-
ment made for the
ministry by Airmec.
Frequency coverage
20-80 Mefs. AM
CW/FM. Tneor-
porates precision dial, level meter, precision
attennator 1uV-100mV. Operation from 12
volt D.C. or 0/110/200/230 volt A.C. Size
12 x 8% X 9in. Supplied in brand new con-
dition complete with all connectors fhlly
tested. £45. Carr. 20/-.

AVO CT.38 ELECTRONIC
MULTIMETERS

High quality 97 range instrument which
measures A.C. and D.C. Voitage. Current,
Resistance and Power Output Ranges D.C.
volts 250mV-10,000v. (10 meg Q ~11 Omeg Q
input). D.C. current 10pA-26 amps. Ohms,
0-1,000 megQ A.C. volt 100mV.-250V
(with R.F. measuring head up to 250 Mc/s)
A.C. current 104A~25 amps. Power output
50 micro-watts—b watts. Operation 0/110/
200/250V. A.C. Supplied in perfect condition
complete with circuit lead and R.F. probe.
£25, Carr. 15/-

ADMIRALTY 62B RECEIVERS
High quality 10 valve
receiver  manufactured
by Murphy. Coverage in
5 bands 150-300 Kefs,
560 Ke's-1.5Mefs; 3.9—
! 30.5 Me/s LF. 500/Ke/s.

Incorporates 2 R.F. and
3 IF. stages, bandpass
filter, noise limiter,
crystal controlled B.F.O.
calibrator LF. output,
etc. Built-in speaker,
output for phones. Oper-
ation 150/230 vol A.C.
Size 193 X 13% X 16in. Weight 1141b.
Offered in good working condition. £22.10.0.
Carr. 30/-. Witk circuit diagrams. Also
available B41 I.F. version of above, 15 Ke/s—
700 Kefs. £17.10.0. Carr. 30/-.

T0-3 PORT%B LE OSCILLOSCOPE

in, tube. Y amp. Sensjti-
vity 0-1v p-p/CM. Band-
width 1-5 cps-1-5 MHz
Input imp. 2 meg Q 25pF
! X amp. sensitivity 0-9v,

p-p/CM. Bandwidth 1.5 cps
| -800KHz. Input imp. 2
meg € 20pF. Time bage.
5 ranges 10 cps-300 KHz,
sSynchronization. Internal/
extetnal. Lluninated scale 140 x 215 X 330
mm. Weight 15 1b. 220/240V. A.C. Supplied
br7nd new with handbook. £87.10.0. Carr.
10/~

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENT
EDUCATIONAL AUTHORITIES, ETC. s

@ LOW COST @ QgICK DELIVERY @ OVER 200 RANGES IN STOCK

NEW ‘“SEW” DESIGNS!

CLEAR PLASTIC BAKELITE PANEL

—— METERS ;| METERS J——
1 TYPE S-80
3 TYPE SW.100 80 mm
100 x 80 mm. .
o square fronts
20V.D.C..... 59/6 1 50uA
A .o 9,6 50V.D.C..... 59/6 { 50-0-50 50V.D ... 49/6
50-0-50uA .. 67/8 300V.D.C. .. 59/6 | 1004 59 300V. D.C. .. 48/6
100pA .. ... , 67/6 1amp.D.C... 59/6 | 100-0-100yA §7/6 1amp.D.C... 49/8
100-0-100uA 65/~ 5 amp. D.C. 500uA 52/¢ 5 amp.D.C... 49/6
500uA . .. 62/6 300V. AC. .. . 300V. A.C. .. 52/8
1mA . . 58/6 VU Metgr VU Meter 87/8

“SEW'" CLEAR PLASTIC METERS

Type MR.38P. 1 21/32n. square ironts,
. smdessbes | 200mA 27/6

50-0-5024 .. 87/6 | 10V.D.C.
100uA ... 7/6 | 16V. D.C.
100-0-100pA 85/~ | 20V. D.C
00z.A .. 85/~ |100V.D
) 5000A 30/ A
S00UA ...... 55/ | VU Meter .. 78/~ | 500-0-500pA
500-0-5004A  52/— | 1 amp. A.C.* 52/- | lma
59/ | 5 amp. A.C* &g/~ | 1-0-lma
10 amp. A.C.* 52/- 2mA .
20 amp. A.C.* 52/~ | SmA.
30 amp. A.C.* §2/— 10mA
20mA LAC. ..
50mA 500V. A.C. .. 27/6
Type MR.52P. 23in. square fronts, 100mA 8 Meter ImA  32/-
50uA . 10V.D.C. 0/ 150mA VU meter .. 42/-
50-0-504.4 20V. D. 40/~ Type MR.45P. 2in. square fronts,
50V.D. 40/- 50uA ...... 45/- | Samp. . 30/-
| 300V. D. 40/- 50-0-50uA .. 30/-
15V, A.C. 40/— 100A 30/~
300V, A.C.... 40/ 100-0-100pA 3
S Meter ImA  42/- OpLA . 87
VU Meter 82/- &
1 amp. A.C 40/~ 300V, A.C. .. 30/
5 amp. A.C.* 40/- S Meter ImA  387/8
500mA. 110 amp. A.C.* 40/— VU meter .. 45/
1amp. . | 20 amp. A.C.* 40/- 1 amp. A.C.¥ 80/
Samp. venenn 30 amp. A.C.* 40/- 5 amp. A.C.¥ 30/~
30 s 4G B0
amp. A.C. it
Type MR.65P. 33in. x 34in. fronts, 30 amg. AC.* SOL

SOpA ...

5005074 “SEW"” BAKELITE

e PANEL METERS

00uA ...... Type MR.§5. 34in. square fronts.
500mA 3855/—

300V. A.C. /. 48/-
500V. A.C. .. 42/—
§ Meter ImA  47/8
VU meter 87/8
42/-
42/
42/-
42/~
42/-
42/-
10 amp, A.C.* 42/ | VLA ..o...e
20 amp. A.C.* 42/- 50-0-50LA ..
30 amp. A.C.* 48/~ | IOOuA ......
100-0-1004A

*MOVING IRON—

ALL OTHERS MOVING COIL
Please add postage

20 amp. A.C.*
30 amp. A.C.*
50 amp. A.C.*
VU meter ..

EDGWISE METERS

Type PE.70. 8 :1’{/82in. x 1 15/38in. %

23 in. deep.
500uA ...... 82/~
1mA .. . 47/8
300V, A.C. .. 47/8
VU meter .. 85/—
SEND FOR ILLUSTRATED BROCHURE ON SEW PANEL METERS--DISCOUNTS
FOR QUANTITIES

High yuality ceramic construction. Windings embedded in svitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
available ex-stock. Singte hole fixing, }n. dia. shafts. Bulk quantities \
available. ;
25 WATT. 10/25/50/100/250/500/1000/1500/2500 or 5000 ohms, 14/6,P. & P. 1,6.
50 WATT. 10/25/50/100/250/500/1000/2500 or 5000 chms, 21/- P. & P.1/6.

100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms, 278 P. & P.1/6.

www americanradiohistorv com

FTC-401 TRANSISTOR TESTER

TFull capabilities for mea=
suring A, B and ICO
NPN or PNP. Equally
adaptable for checking
diodes. Supplied com=
plete with instructions,
battery and leads. £6.19.6
P. &P

e |

MARCONI_TF142E DISTORTION FACTOR
METERS. Exceilent condition. Fully tested.
£20. Carr. 15/-.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE
A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
10-11-1 megQ
6 Ranges +1%
A1 pu H - 111
HENRYS 6 Ran-

+1110mFd. 6
TURNS RATIO 1:1/1000—

Ranges +2%.
1:11100.76 Ranges & 19%,. Bridge voltage at
1,000 eps. Operated from 9 volts. 100uA.
Meter indication. Atbractive 2 tone metal
cage. Size 7§ X 5 X 2in. £20, P. & P. 5/-.

COSSOR 1049 DOUBLE BEAM
OSCILLOSCOPES
D.C. coupled. Band width 1Ke/s. Perfect
order. £25. Carr. 30/-.

TE-20D RF SIGNAL GENERATOR

Accurate wide range sig-
nal generator covering
120 Kefs-500 Mc/s on
6 bands. Directly cali-
brated Variable R.F at-
tenuator, audio outpuf.
Xtal socket for calibra-
tion.| 220/240V. A.C,
Brand new with ingtruc-
tions, £16. Carr. 7/6.
Size 140 X 215 x 170
mm.

LELAND MODEL 27 BEAT FREQUENCY
OSCILLATORS
Frequency 0-20 Kcfs. on 2 ranges. Outpub

500Q or 5kQ. Operation 200/250V. A.C.
Supplied in perfect order. £12.10.0 Carr. 10/~

TY75 AUDIO SIGNAL
GENERATOR

Bine Wave 20¢/s to 200
kefs. Bquare Wave 20c/s
to 30ke/s. High and low
impedance output. Out-
put variable up to 6 volts
220/240 volts A.C. Size
210 x 150 x 120 mm.
Brand new with instrue-
tions. £16. Carr. 7/6.

MARCON! TF885 VIDEO OSCILLATORS
0-5 me/s Sine SquareWave £45, Carr. 20/—.

LAFAYETTE TE-46 RESISTANCE
CAPACITY ANALYSER

2 pF-2000 mFd
2 ohms 200 meg-
ohmas. Also checks
impedance, turns
ratio, insulation,
200/250V. A.C.
Brand New
.£17.10.0

Carr. 7/6.

270° 500 MICROAMP METER
Incorporated in Radio Altitude Indicator
1D-14%P}37/. Tdeal for rev. counter etc. 15/6.
P. & P. 3/~

ADVANCE TEST EQUIPMENT
Brand new boxed in original sealed cartons
J1B, AUDIO SIGNAL GENERATOR.
15 efs to 50 Kc/s, Sine wave. Output 600
ohms or 5 ohms £30.0.0.

VM79. UHF MILLIVOLT METER.
100 Kec/s to 1,000 Mc/s. AC. 10mV to 3v.
DC. 10 mV to 3v. Current 0.01 uA to 0.3
mA. Resistance 1 ohm to 10 megohm.
£125.0.0.

TT1S. TRANSISTOR TESTER. Full range
of facilities for testing PNP or NPN tran-
sistors in or out of circuit.

£37.10.0, Carriage 10/— per item.

MARCONI TF195M BEAT FREQUENCY
OSCILLATORS

0-40 ke/s. £20. Carr. 30/

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

Also see next two pages
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SEMI-GONDUGTORS/ VALVES

BRAND NEW & FULLY GUARANTEED

3” % OR MORE

SEND S.A.E. FOR
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

¥ULL CURRENT RANGE OFFERED BRAND NEW AT FANTASTIC SAVINGS

40 Mk II stereo £8.8.0 BL72B £24,
2025T/C stereo $£8.17.6 AF76 222,
3000 stereo  £9.19.8  SLT0,

SP2S MK I £1L15.0 gygsm

8L55 £1112.68 A70/11

BL6GB £1419.6 401

Carriage 7/6 extra each ite

TREAK PLINTHS & PERSPEX COVERS

1. For 8P25, 8L65, 8L35, 3000, 2025 T/C
2025, 1000, £319.6
2. For AP75 8175, SL95 £5.10.6.

3. For 8P25 etc. to operate with lid in place
£5.18.8. Carriage 7/6 extra each type. Full range of Garrard

.19.6

available.

SPECIAL

QGarrard S§P25 MK III fitted Goldring G800

OFFERS!

GOLDRING GL69/2 fitted Goldring G800

cartridge and wooden plinth and plastic cartridge complete with deluxe base and
cover, Ready wired. Total list p%ce £35. cover. Total list price £50.16.0.
arr. Carr.
P;ticE £22.10.0 10/- PRICE 10/-

TELETON SPECIAL OFFER !

CR10T AMIFM STEREO TUNER AMPLI-

FIER WITH MATCHING PAIR SA1008
SPEAKER SYSTEMS. Output 4 watts per,
channel. Excellent reception, AFC, built-in
MPX. CerJXTAL Input. Total List £50/5/-.
OUR PRICE £28/18/0, Carr. 12/6.

Algo available with Garrard 2025T/C Record
Changer, Flinth, cover and stereo cartridge.

Ready wired. £46 Carr, 20/-.

TAPE CASSETTES

Top quality in plastic library boxes,
96 60 min 8/8, 3 for 24/6

Cs0 90 min 12/6, 3 for 887—

€120 120 min 15/-, 3 for 43/6

Cassetie Head Cleaner 11/8, Poet Exira.

ECHO HS-606 STEREO HEADPHONES
‘Wonderfully com-
fortable, Light-
weight adjustable
vinyl headband.
6ft. cable and
sterec jack plug.
25-17,000 cps. 8
ohm _imp. 87/8.
P. & P. 2/6.

TELETON SAQ203E
STEREO AMPLlFlER

state, 10W
nel music
_§| power. 6W ra.s.
inputs for mag.
Ra m===8 ceramic, tuner, aux.
SPECIAL PRICE £20. Carr. 7/6

AMERICAN TAPE
First gl‘a.de qus.hty American tapes. Brand

TRANSISTORS VALVES
IN914 1/8 | AC176 §/- . BEY95A s/— 042  6/8| 2574 B8/~ | BLO5 7/~
IN4001 1/8 | AC187 8/~ | BY100 OB2  8/6|2525  8/8 | EMSO 8/
IN4002 1/8 | ACL88 GI—'BY124 a/— 0% 6/~ | 2526 11/6 | EM81  8/6
IN4003 2/- | ACY17 @/~ [BY128 3§/- | IL4 2/8 | 30C15 18/~ | EM84 7/6
IN4004 2/— | ACY18 §/- | BY127 4/- } IRS 7/~ | 30C17 18/- | EM85 11/-
IN4005 2/8 | ACY19 &/~ | BYZ10 8/- | ISG 5/- | 80Ci8 1B/- | EM8T 11/~
IN4006 8/- | ACY20 4/6 | BYZ11 7/-|ITd 4/6 | S0F§ 1%/~ | EY51 8/~
IN4007 4/- | ACY21 4/8 | BYZ12 6/- ) 1U4 6/- | 30FL1 15/- | EY86 8/-
IN4148 1/6 | ACY22 8/6 [ BYZ18 &/- | IUB 9/6 | 30FL12 18/6 | EY87 8/6
IN3054 4/6 | ACY23 3/6 [ MJaso 18/ | 2D31  6/8 | 30FL1415/8 | Ezd0 /8
2G301  4/— | ACY40 8/- 1 MJ4sl 25/~ | 3Q4 8/~ | 30L15 17)- | Ezdl  §)-
2G:802 4/6 | AD140 10/~ | MPF102 8/ | 384 7/- | 80117 17/- | EZ80  5/8
2G303 b/ | AD149 10/— | MPF103 /- | 3V4 8/- | 30P12 18/- | EBZ8L /8
5G306 7/6 | ADI6L 7/6 | MPF104 7/6 | 5R¢  11/- | 30P1p 15/ GZ32  9/8
2G808 6/~ | AD162 7/8 | MPF105 8/- { 5U4 6/~ { 30PL1 15/6 | GZ34 11/~
2G305 6/ | AF1l4 6/6 | NKT213 b/- | 5V4 8/~ 1 30PL13 18/- | KT86 27/6
2G371 4/6 | AFils 8/- | NKT214 3/- | 5¥8 6/~ | 30PL1417/- | KT88 88/8
20874 5/6 | AF116 6/6 | NKT216 7/8 | 524G 7/6 | 35L8 /8 | MU14 8/
2G381 5/ | AF117 8/~ | NKT217 8/ | 6/30La 15/- | 35W4 b/~ | PABCSO 8/~
oN696 8/8 | AF118 12/6 | NKT224 4/8 | 6AC7  4/- | 8524 /| PC86  11/8
oN6e7 3/8 | AF119 4/ | NKT241 5/6 | 6467  7/8 ) 3528 /- | PC88  1§/-
aNe69s 8/8 | AF124 b)- | NKT261 4/- | 6AK5 _6/— | 50B8 ¥/~ | PCo7  8/6
oN706 2/- | AF126 8/8 | NKT271 5/- | 6AK6 11/8 /1 50C5 /~ | PC900  9/8
N706A /6 | AF127 /6 | NKTa2v2 bj- | 6ALS 8/ |80 @) | PCCBs 7
ON708 3/~ | AF139 8/~ | NKT274 4/- | 6AM6  4/8 | 8542 7/6 | PCC85 8/~
ONGi4 4/6 | AF178 9/6 | NKT275 5/- | 6AQ56  8/6 | 807 /6 | PCC88 12/-
9N916 4/8 | AF180 10/8 | NKT278 5/- | 6486  6/- | 1625 /~ | PCCS9 10/6
2N018 7/8 | AF18l 8/6 | NKT281 5/6 | 6ATS  §/- | 5763 18/~ | PCC18D 11/~
2N920 4/6 | AF186 8/— | NKT403 6AU6 5/- | 6146 80/~ | PCF80 8/8
2N930 5(8 | AF239 8/6 | 6AV6  6/8 | AZ31 10/- | PCF82 6/8
9N1131 8/- | ASY268 5/ | NKT404 6BAS  4/6 | CY31 7/~ | PCF84 9/~
9N1132 8/ | ASY27 6/8 6BE6  §/- | DAF91L 5/8 | PCF86 11/~
2N1302 4/ | ASY28 5/- | NKT405 6BHE /6 | DAF96 7/9 | PCF800 15/~
2N1303 4/8 | ASZ17 8/6 15/- | 6BI6 /6 | DF91  4/8 | PCF801 10/~
oNi304 5/- | AUY10 19/8 | NK'773 5/- | 6BQ7A 7/8 | D¥96  7/9 | PCF80210/-
9N1305 b5/~ | BAY31 1/8 | NKT10439 | 6BR7 17/- | DKO1 7/- | PCF80515/-
2N1306 5/ | BC107 2/8 7/6 | 6BRS 18/~ | DK92 8/~ | PCF80613/-
9N1307 5/— | BC108 2/6 | 0A5  8/= | 6BW6 16/- | D98 8- | PCF80815/8
oN1308 8/~ | BC100 2/ | 0Al0 5/- | 6BW7 13/8 | DL92 7/~ | PCL82 7/8
oN1309 b/- | BC118 B/- | 0A47  2/- | 6BZ6 /6 | DL94 8/~ | PCL83 13/-
9N1613 4/8 | BC116 8/~ ] QA70 2/~ 6C4 /~ | DLes /6 | PCL84 8/9
aNI711 5/~ | BCi26 13/- | OA7s  2/-{6CD6 28/- DM70  6/6 | PCL85 9/8
oN188o 6/6 | BC126 11/- | 0Asy 2/-}6CL6 10/- | DY86 6/ | PCL86 9/6
5N1893 10/~ | BC147 3/6 | OA8s /8 | 6CW4 12/8 | DY87 7/~ | PFL20011/-
aND147 15/~ | BC148  2/6 | 0A90  g/- | 6¥1  1%/8 Esscc 12/6 PL36 11/~
2N2160 12/6 BCl49 4/- | 0A91 1/8 | 6F6G  B/- | E180F PL8T  §/8
2N2193 BC167 3/~ | 0A95 1/8 | 6F13 /- EABCBO 8/8 | PL82  9/-
9N2217 5/6 RCI72  3/8 | OA200 1/6 | 6F14 12/~ | EAFP42 10/~ | PL82  8/-
9N2318 6/ | BC177 7/6 | OA202 2/-}6F15 1l-|EBOl  3/3| PL84 7/~
9N2219 86 | BC186 7/6 | OA210 8/8 | 6F18 8/ | EBC4I 10/6 PL500 15/
aN236s 8/6 | BC1S2L 4/- | 0C19 7/8} 6F28  15/6 | EBCSL PL504 16/~
9N2369 4/- | BC184L 4/- 1 OC20 19/6 | 6HG $/— | EBF80 8/- PY32 11/
2N2369A 4/ | BC212L 4/8 | 0C22  98/8 | 674 9/6 | EB¥83 8/8 | PY33 12/8
9N2484 4/- BCY30 5/ | oces 10/ | 645 4/- | EBF89 8/6 | PY80 6/6
9N2613 7/- v31 6/-|0C24 10/~ 635GT 6/~ | EBLZ1 18/~ | PY81  6/-
2N2646 10/6 BCY32 10/~ | ocas  7/8 | 698 /6 | ECS6 12/- | PY82 6/~
oN2904 6/ | BCY33 4/- | 0C28  5/-} 6J7 /8 | EC88 12/~ ' PY83 /8
5N2923 8/8 | BCY34 5/ | 0C28 12/6 | 6K8G 6/~ [ ECCdo 11/- ' P¥88  8/-
9N2924 8/6 | BCY38 6/ | 0C29 12/ | 6LEGT 8/~ | ECC84 6/~ PY¥800 10/-
aN2995 3/8 | BOY42 3/- | 0C35 10/- | 6LD20 6/8 | ECC85 5/8 PYsol 10/-
9N2926G2/6 | BCY43 4/- | 0C36 12/6 | 697 /8 | ECC88 8/~ U2 15/~
9N2926Y2/6 | BCY7L 6/- [ 0C41  5j- | 6847 /- | ECF80 7/~ |U26  15/-
2N292602/6 | BCY72 8/8 | 0C42  6/- | 68G7 /— | BCF82 7/~ (U8B0 8/-
oN3053 B/- | BOZIL 7/8 | 0C44  8/8 | 68J7 /- | BCF86 12/6 | U2 8/-
2N3054 10/- | BD121 13/- | 0C45  8/- | 68K7 /- | BECH21 11/6 | U191  14/-
9N8055 15/~ | BD123 18/6 | 0C4s  5/8 | 68L7  8/- | BCHA5 12/~ | U281 * 8/-
SN3391A6/- | BD124 19/~ | 0C76 2/ § 637  §/8 | ECH42 13/- | U282 8/-
aN3416 /6 | BF115 b5/- | 0c7i  8/-}68Q7 8/~ | ECHS1 §/6 U361l 16
5N8570 /8 | BF1l7 9/8 | 0C72 /- | 6U4  12/8 | ECH83 8/8 } U801 20/~
aN8702 17/ | BF187 5/- | 0C73  6/-| 6VeG B/~ | BCL80 9/- | UABCSQ 8/9
2N3703 2/6 | BFi73 6/-| 00714 8/ 6VEGT 6/6 | ECLS2 6/6 | UAF42 10/6
2N 8704 /6 | BF180 7/8 | OC75 5/- | X4 8/— | BCL8S 12/8 UBC4l 9/6
9N8705 8/- | BF181 7/6 | OC76  §/~ | 6X8G /6 | ECL86 8/6 UBCSL 8/-
2N3706 4/6 | BF182 6/8 | 0C77 8/ | 6XSGT 5/8 | EFa7A 8/- UBFS0 7/3
oN9707 &/~ | BFIs4 5/- | 0Cys 4/~ 11002 10/- |'EF39  §/- | UBFSS 7/~
2N3708 8/6 | BF185 5/- | 0081 5/~ | 10F1 18/~ | BF40 10/~ | UCC8L 9/8
oN$709 2/6 | BF194 3/8 | 0C81D 4/- | 10P13 1i/-| EF4l 12/6 | UCC8s 8/~
aN8710 2/6 | BF196 3/- | 0083 B/~ | 10P14 20/- | EF42? 14/- UCFS0 1 /8
2N3711 9/8 | BF200 2/6 | OCss /- { 12AT6 5/- [ EF80  5/- | UCH31 11/~
oN3819 7/- | BF224 6/- | 0C139 5/~ | 12AT7 4/~ | EF8s  7/- | UCH42 13/~
oN3903 7/ | BFeos 8/- | 0C140 /8 | i2AU7 b/- | EFs6  6/6 | UCHSIL /6
oN3004 7/ | BF24d 978 | 0Ci69 4/- | 124X7 6/-| EFSs  §/8 | UCL82 7/~
5N3905 7/6 | BEX12 4/8 | 0C170 5/- | 12AV6 6/~ EF91  4/8 | UCL83 12/
oN8906 7/8 | BFX13 4/8 | oC171 /- | 12BA6 8/8 | EFo2 7/ | UF4l 10/~
oN4058 3/6 | BFX29 8/— | 0C200 7/6]12BE6 8/6 ) EF1ss /6 | UF80 16
9N4050 b/- | BFX30 6/6 | 0C201 ¢/8 | 12BET 6/6 EFis4 7/~ UF85 /-
aN4061 3/~ | BFX4d 7/6 | OC202 12/6 § 19AQ5 6/8 | EHO0  8/- | UF8Y I
oN40s2 4/8 | BFXS5 8/— | 0C203 7/6|20D1 9/~ BLa4 10/6 | UL41L 1 =
oN4285 8/~ | BFX86 6/6 | 0C204 8/~ | 20F2 18/~ | EL33 17/8 | UL84  6/6
oN42g7 B8/6 | BFX87 6/8 | 0C205 12/6 | 20L1 20/~ | EL41 11/~ | UY4L 8)-
oN4288 8/ | BFX88 5/~ | 0C207 15/- | 20P1  10/-| EL42 11/8 | UY85 8/
oNdogo 8/6 | BFY18 5/- | OCP71 19/6 { 20p3 12/- | EL81 10/~ | VR105/30
9N4200 8/— | BFY20 12/6 | ORP12 10/~ ) 20P4 /- | EL84 /- .
oN4291 8/- | BFY30 4/6 | ORP60 8/-§20P6 20/~ | EL85 83 VRIOOISO
oN4292 8/- | BFY51 4/- | P3d6A 5/~ ] 2516 /8 | EL91 5/— 5/-
9N5354 5/6 | BFY52 4/6 [ PL40G1 2/8 | ———————— —
oN5355 5/6 | BEY90 13/6 « PL4002 8/~ SEND SAE FOR FULL LISTS!
28102 /- | BSX18 8/8 | PL4003 3/8 DISUOUNTB 10%, on 12+ any one type.
23103 7/6 | BSX20 8/8 | PL4004 3/8 | 15% on 25+ any one type.
28104 /8 | BSX21 7/8 PL4005 8/9 | Large quantity discounts on application.
50 10/ | BSX768 3/- PL4006 4/— | Postage: Semi-Conductors 1/6; Valves 3/-.
igggl H_ gsvgg g;s P%4007 459
2 ~ | BSY! - | PI843  8/—
ACL07 76 | BSY28 3/8 | TIS4z 2/6 ZENER DIODES
AC126 /- | BSY38 4/- | TIs45 3/6 400mw. (3.3 to 33v) 8/-; 1.5 watt (2.4 to
AC127 5/ BSYSQ 4/8 | TIB46 3/8 2OOV)4I- 40wa.tt(39tolOOV)5/--
ACI28 5/- | BEYS1 6/6 '
S8 BT ael INTEGRATED CIRCUITS
1900 9/9; 1,914 9/9; 1923 12/6; IC-10 50/-;
THYRISTORS ST.408 42/6; MC1308 52/8; MC1304 55/
PIV 50 100 200 300 350 400 | PA246 52/6; CA3005 25/6; CA3011 16/63
1A 5/~ 5/6 7/8 8- — 9/6 | CA3052 86/8; FCH 18] 10/-; FCH161 10/-}
3A 8- 78 8- 9 — 10/~ | FIH141 10/-; FJH 10/-; FIHI181 10/~
5A — 11/~ 18/- — 15/— FIH291 10/-; FTH231 10/-; FIH241 10/-;
7A i) 13- 14 1976 | ¥IH251 10/-; FIT121 17/8; FIJ131 19/6;
1004 — = - = 50/~ 85/~ FJJ21125/- FI¥10110/-
€ See previous page o
800

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

3in_ 2251t L.P, aceta,te Carecneiarae
3%in. 600ft. T.P. mylar .
5in. 6001t, std. plastic ..
Fin. 90014, L.P. acetate
5in. 1,200tt, D.P. mylar .
5%in. 1200ft L.P. acetlte
S*m. 1 200, L.P. myler ..
im. 1,800tt. D.P. mylar ..
in. 2,400ft, T.P. mylar
Tin. 1,200& std. acetate - .
7in, 1,800ft. L.P. acetate
7in. 1,/ SOOR L.P. mylar .
7in. 2,400£6. D.P. mylar ..
7in. 8,800ft. T.P. wylar ...
Posta.ge 2/— Over £3 post pa 5

WwWwWw . americanradiohistorv.com

SINCLAIR EQUIPMENT
Project 60. Package offers.
2 x Z30 amplifler, sterea 60 pre-amp, PZ5
power supply. £18.0.0. Carr. 7/8.
Orwith PZ6 power supply $21.
Carr, 7/6.2 x Z50 amplifier,
stereo 60 pre-amp, FZS
power supply. £21.10.0,
Carr, 7/6.
Transformer for PZ8, 59/6 extira,
Add to any of the above £4.17.8 for active
filter unit and £18 for a palr of Q16 speakers.
Profect 60 FM Tuner $20.19.8 Carr 7/6.
All other Binolair products in Atock.
2000 Amplifier £23. Carr. 7
3000 Amplifier £86, Carr 7
Neoteric Amplifier £48. Carr 7/8.

HOSIDEN DRO4S 2.WAY STEREO
HEADSETS

Fach headphone cone
i 3 24in. wooler
3in, tweeter,
in  individual

level controls. 8 Q imp.

25-18,000c/s with cable
and stereo plug. £5.19.8.

P, & P. 2/6.

* ‘mAnsns*fomsep SED FM TUNER

TRANSISTOR

ONLY 6x4X2}in,
3 I.F. stages.
Double’ tuned dis-
criminator. Ample

output to feed most
amplifiers. Operates on 9 V batiery. Coverage
88-108Mo/fs Ready built ready for use. Fan-
tagtie value for money. 587.6. P. & P. 2/6.
Stereo mu]tx lex adaptors 9

Our iatest edition giving full detaﬂg of 8
comprehensive range of HI-FI EQUIP-
MENT, COMPONENTS, TEST EQUIP-
MENT and COMMUNICATIONS EQUIP-
MENT. FREE DISCOUNT COUPONS
VALUE 10/- 248 pages, tully fllustrated ana
detailing thousends of items at bargain
prices.

SEND
NOW!

[ ]
ONLY
7/6

P&P
1/6

Hi-Hduiity,
EimetyoRic
tompunants

. l.ﬂdlpml

" totslogue

See opposite page ?
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RUSSIAN C1-16 DOUBLE
BEAM OSCILLOSCOPES
5 MHz Pass Band. Separate Y1, Y2 ampli-
fiers. Calibrated triggered sweep from -2 sec
to 100 milli sec/cm.
Supplied complete with all accessories and
instructions £87. Carr. paid.

o - TECH PT-34. 1,000
e __\ 0.p.V. 0[10/50/250/

D.C. 0/1/100/500mA.

MULTIMETERS /or EVERY purpise/

500/1,000V, A.C, and | 10/50/100/500/1,000 v. AC

HONOR TE.10A. 20k Q/Volt
5/25/60/250/500/2,500 v. D.C.

0/50uAI2 SmA/350mA  D. <,

TELLL. DNECADE

RESISTANCE .
ATTENUATOR _._ MODEL 500 80,000 O.2.Y. * poor  nmco 99,000
Variable range 0- with overload protection. 65y g/10/50/100/500/

1114B. Connections,
Unbalanced T and
Bridge T. Impedance 600 range (0.1dB X
10) + (1dB % 10) + 10+ 20 + 30 + 40dB.
Frequency: d.c. to 200kHz (~-3dB). Accur-
acy: 0.06dB. +Indication dB X 0.0L
Maximum input less than 4W (50V). Built in

420 to +62 db. 75/~
P. & P. 3/~

MARCONI "I' D.C. 0/100K 39/86. K/Gdéneg ohm.l ~20 to
¥l P. & P. 2/6. +99 10-0, 100 mfd.
T/44/TF956 I 0.100~0.1 mid. 69/6. P. & P.
AF Absorpti 3=

Wattmeter MODEL ~TE- 300. 30,000
MODEL TE-200 20,000 O.E.V. | ¢ py, Mirror seale, overloa.d
1 p/watts to 6 watts. Mirror scale,, overload protec- protection . 0/.6/3/15/60/300/
£20, Carr. 10/-. tion. 0/8/25/125/1,000 V.D.C. | 4 900v, D.C. 0/6/30/120/600/
0/10/50/250/1,000 V.A.C. /50 | 1'300V. A.C. 0/30uA/6mA[

uA/250 mA. 0/60K/6 megQ.

80mA/300mA/600mA. 0/8K/
80 /800K /8 meg. ohm—20 to
3 db. £5.19.6. P. & P. 3/—

{ mirror scale 0/-5/2-5/10/25/
100/250/500/1,000v.  D.C.

. 1,000v A.C. 0/5/25/50/250]

500/1 000 v. D.C. 0—50u4,

UNR-30 RECEIVER

4 Bands covering b50ke/s-30me/s. B.F.O.
Built-in Speaker 220/240v. A.C. Brand new
with instructions., £15.16.0, Carr. 7/6.

'W562 TRANCEIVERS
Large quantity available for EXPORT !
Excellent condition.

Enquiries invited.

s

1/2- 5/10/26[100/250[500/

5/50{500mA.

0/6KIGOKI

1,000v. A.C. 0/504A[5/50/
500mA. 12 amp._ D
0/60E/6 Meg./60 MegQ
£8.17.6. Post paid.

gIOOKIGmeg. £4.176P. & P.

4 Bands covering 550kc/s-30mefs.
§ Meter, Variable BFO for SSB, Built-in

UB.-IA SOLID STATE COMMUNICATION
RECEIVER

FET,

Aerial,

T
Sensmvlty Control. 220/240v A.C. or 12v.
D.C. 12" x 43" x 77, Brand new with

600 Q load resistance with internal/external
switch. Brand new $£27.10.0. P. & P, 5/-.

MODEL TE.80 50,000

MODEL TE.70. 30,000 . | O.P.V. Mirror scale, overload
BELCO AF5A ORIzl | Ty Yoyl s LaraTomnE Hi-o Sotm> SEATE
V. 1 V. /6/30/120/300, TE =60
SOLID STATE SINE SQUARE 1,200v. A.C.  0/30uA/3/80/ 200 v. D.C. .03/6/60/600mA. RECREIVE

300mA. 0/16K/160K/1.6M/16

DC. 16K/160K/1.6/16 MEGQ.
I Meg Q2. £5.10.0. P. & ®. 3/—

WAVE C.R. OSCILLATOR 90 to +63 db. £7.10.0.

Sine 18—200,000 Hz; Square 18—50,000 Hz General coverage
+ 10

P. & P. 3 : £ 150-400kefs, 550
Output max. dB (10 K ohms] -

I)perauon e TME MODEL TW-50E 46 TMK MODEL TW-20CB FEA- ” * g }*rc/SfOﬂ:f/s FEh
ternal batteries | —=—: rauges, mirror scale. 50K/Voli. TURES RESETTABLE OVER- - —— : A ont end. 2 mec t
Attractive | 2- | DG SE [Volt AC DC: LOAD BUTTON. Semsitivity: . ai ﬁ ekt filters, produc
tone case 73" Volts .125, .25, 1.25, 2.5, 5, 10. j 20K (/Volt D.C. BK Q/Volt | i detector, variable
x 5% X 2% %25, 50, 135, 850, 500, 1000v, A.C. D.C. Volts: 0-0.5, 2.5, 10, : B.F.0., noise U’fﬂ'

Pme 517,10_0, lA.C. Volts: 1.5, 3, 5, 10, 56, 950, 1,000V. A.C. Volts 1| ter, 8. yeter, Bandgpread. RF Gain. 15
3/6. 150, 125, 280, 500 1000V. DC 0-2.5, 10, 50, 250, 1,000V, D.C. | 9% x 84”. 18 1bs. 220/240v. A.C. or 12v. .6

Gurrent: 25, 50uA, 2.5, 5, 25. Current,s 0-0.05, 0 5, 5, 50, | I\ Brand new with instructions, £46. Carr. 10/~

TE-16A  Transistorised
Signal Generator. Sranges

# Operates on 9v battery.
i Wide easy to read scale.
800kHz modulation.

5§ x 53 X 3fin.
Complete with instrue-
tions and leads. £7.19.6.
P. & P. 4/~

TE-40 HIGH SENSITIVITY
A.C. VOLTMETER

10 meg.

01/ 003/ 1/ 3/1/3/10/30/100/
300V. R.M.9. 4ops.-1-2 Me/s.

Decibels —40 to -+50dB.
Supplied brand new complete
with leads and instructions.

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-

Slze 215mm x 160mm X

Price 527 10.0. Carr. 5/~

50, 250, 500mA, 5, 10 amp,
Resistance: 10K, 100K 1 MEG,

500mA. Resistance: 0-5K. 50K,

o,
400kHz—30mHz. An =10 MEGQ. Decibels: —20 to +
inexpensive instrument 81.5 bB. £8.17.8. P. & P. 3/6.

for the handyman. TE-800 20,000Q/VOLT

GIANT MULTIMETER.
Mirror scale and overioad
protection. 6in. full view
.meter. ¢ colour scale. 0/2.5/
10/250/1000/5 000 v. A.C
0/25/125/10/50/250/1000[
000 D.C. 0/50uA/110/
100/500mA/10 amp. D.C.
02K/200K/20 MEG. OHM.
£15.00. P. & P. 5/~

0/6/30/120/300/600 v. A. C.
0/10uA/6/60/300MA/12 Amp.
0/2K/200K/2M/200M ). —20
t76+17 bB. £12.10.0. . & P.
3,

MODEL 5025. 57 Ranges,
Giant 5iin. Meter, Pol-

A . ariby Reverse Switch.

N en Sensitivity: 50K /Volt

2 D.C. 5K /Volt A.C. D.C.

Square 20 Hz to 20 KHz, Vaits: 125, .55, 1.95, 5,

8‘3*9‘11; oy )+ o0 10, 25, 50, 125, 250, 500,

: 5).  Operas 1,000V, A.C. Volts' 15,
tion  220/240v. A.C.

3, 5, 10, 25, 50, 125, 250,
500, 1,000V. D.C. Cur-
tent: 25, 5OuA, 2.5, 5,

25, 50, 250, 500mA, 5, 10 amp. Resxﬂ-
tnnce 2 K10K 100K IMEG 10 MEGQ.
Decibels:
P. P. 8/6.

20 'to +85 db. £$12.10.0.

TMK LAB TESTER.
100.000 O.P.V. }in.
Scale Buzzer Short Cir-
cuit Check. Sensitivity:
100,000 0.P.V. D.C. 6K
Q/Volt A.C. D.C. Volts:
.5, 2.5, 10, 50, 250, 1,000
V. A.C. Volts: 3, 10, 50,
50, 250, 500, 1,000V,
D.C. Current: 10, 1060uA,
10, 100, 500mA, 2.5, 10
amp. Resistance: 1K, 10K. 100K, 10MEG,
100 MEGQ. Decibels: — 10 to 49 db. Plas-
tic Cage with Carrying Handle. Size 74in.
x 63in. x 3}in. £18.18.0. P. & P. 5/~

AVOMETER MOVEMENTS
T T

. SKEYWOOD SW-500
50KQ/VoIt MlHRr

s

0. 6/3/12/30/300/600
DC Current 20uA/6/

.- LAFAYETTE

oL Tah Binsoe. F
= 2db. -10.0. SOLID STATE
EAERER3(62 AMATEUR
COMMUNICATION
gci?r;n AS$-100D. 1mo]m/ RECEIVER
o in., mirror scale. Built-
‘meter protection 0/3/12/60/ 3.5-4, 7-7.3, 14-14.35, 21-21.45, 28-29.7
120/300/600/1 200 V. 50~54 mefs. Dual conversum, 2 mech.

filters, product detector, variable BFO, 8
Meter, 100kefs calibrator. 220/240v. A.C. or
12v. D.C. 15” x 93" x 81" 18 Ibs. Brand new

With instructions. 257.10.0. Carr. Paid. -
(100kefs Crystal 88/6 extra.)
LAFAYETTE
PF60 VHF FM
RECEIVER

' Solid State 152-174me/s. Fuily tuneable or
crystal contritled (not supplied). Built-in
- Speaker, Squeich and Volume Controls.
220/240v. A.C. or 12v. D.C. Brand new with
instructions. £37.10.0. Carr. 10/-.

FULL RANGE OF TRIO
EQUIPMENT IN STOCK

VOLTAGE STABILISER TRANSFORMERS
180-—260v. input. Qutput 230v. Available
150w or 225w. £12.10.0. Carr. 5/—

EDDYSTONE VHF RECEIVERS Model 770R

Operation 230V. A.C. £17.10.0 800ma Resistance | 19 155 Mcfs. Excellent condition. £150
Carr, b/—. %&JKIlOOK/l Meg/lg
’ eg. Decibels — 2!
to + 57 db £7.100 | TRANSISTORISED
TE-65 VALVE VOLTMETER P 3/-
& P.5- TWO-WAY
- High quality ingtrument
with 28 ranges. D.C.volts 270° WIDE ANGLE TELEPHONE
1500w, Hesstance 1mA METERS INTERCOM
up to, 1 00I) megohms. MW1-6 60mm square Operative over amazingly
200/240v. A.C. operation, | g0 o 2E OV £3.19.8 o Htance. R oy
o d and press to tal ons,
g;’s?n’;ﬁtg;"m probeand | gpare movements for Model 8 or 9. (Fitted Ay Eiom ;ﬁ \{grg 2-wire connection. 1000°s of

+with Model 9 scale) or basis for any multi-
meter. Brand Néw & Boxed.69/6.P.& P.3/6.
«“YAMABISHI” VARIABLE
VOLTAGE TRANSFORMERS
Excellent quality . Low price . Immediate delivery

applications. Beautitully fin-

jshed in ebony. Supplied
lete with batteries and

wall brackets.

£8.10.6. P. & P. 3/6.

£17,10.0. P. & P. 6/-.
Additional probes avail-
able:R.F.42/6. H.V. 50/~

AUTO TRANSFORMERS

P. & P. extra

01/;15{123&)‘7. Step up or step down. Fully MODEL §-2680 MODEL §-260 B INTERCOM/BABY SITTER
shrouded. ;. .
150 W, P. & P. 3/8, General Purpose Panel Mounting c;lanlestorém Itxgr
300 W. P. & P, 4/6 Bench Mounting 1 Amp £5.10.0. | gg,  Dome'/ office | work-
500 W. P. & P. 6/6 1 Amp £5.10,0. 2.5 Amp £6.12.6. y: shop, etc. 2-way
1,000 W. 50. P. & P. 18 9.5 Am: 28'15-0‘ Please add postage Y | buzzer call system.
1500 W. £8.18.8. P. & P. 8/6. s Amp 29.15.0. ALL MODELS ‘% For desk or wall
» -15.0. INPUT 230 VOLTS, | \ﬁ . " mounbing. Supplied
SOLID STATE VARIABLE A.C B .10 ouiliE0 CYOLES, R 8 f complete with con-
Amp ,.10.0. UTPUT LE necting wire, bat-
VOLTAGE g)ifalgtLA;?R?ane] 12 Amp £21. 0.0. 0-260 VOLTS. teries, instructions, 2 station 58/8. P & P.

2/6 4 station £6.12.86 P. & P.5/-.

20 Amp

£37. 0.0.

G.W.SMITH & C0.(

27 TOTTENHAM CT. RD.LONDON W1  Tel:01-636 3715
£z 01-437 3204
{11-437 9155

mounting. Ideal for con- Special discounts for quantity
trol of lamps, drills,
electrical appliances etc.
Input 230/240v. A.C,
Output continuously
vartable from 20v—230v.
Model MR 2305 5 amp
68 x 46 x 43mm £8.7.6
Model MR 2310 10 amp
90 x 68 x 60mm £11.19.6
Postage 2/6

ol

3 LISLE STREET, LONDON, W
“Z4 LISLE STREET; LONDAON, wW.C.3
A1 EDGWARE B_::mn LONDON, W,

DPEN 5-6 MONDAY (ARE AE
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SOLDERING
INSTRUMENTS

DESIGH
CENTRE
LONDOMN

® SiX SIZES—10 WATTS TO
60 WATTS '

® EXCELLENT THERMAL
STABILITY

® STRONG, LIGHTWEIGHT,
COMFORTABLY ELEGANT
DESIGN

® UNEQUALLED PERFORM-
ANCE

® PUSH-IN BITS, COPPER
OR LONG-LIFE

® INDICATOR LAMPS
OPTIONAL ON ALL
MODELS

® ALL VOLTAGES
® EASY MAINTENANCE

PLEASE ASK FOR NEW
LEAFLETS 10/1001/3

LIGHT SOLDERING

DEVELOPMENTS LTD

28 Sydenham Road, Groydon, CR9 2LL
Telephone: 61-688-8589 & 4559

802

AMPLIFIERS OF QUALITY
AND RELIABILITY
at the right price

‘PHASE 12°
An extremely attractive
solid state stereoc amp-
lifter ideal for unit
audio use. Facilifies in-
clude MAGNETIC and
CERAMIC P.U. RADIO,
TAPE etc. Output 6
watts per channel Freq. Response 40- £25 20
40,000 ¢.p.s.—3 dB. Hum level—74 dB. L
Conirois include Input Selector, Volume, 24 Gns.)
Balance, Bass, Treble and Stereo/Mono fec Reiail Price
Switch. Black and silver facia panel with satin silver control
knobs. Slimline finish enhanced by good quality Teak cabinet

i, ‘PHASE 50’ win

P.A. AMPLIFIER

The popular Mk | with More
Power, More Facilities. A solid
state A.C. mains unit for Vocal and
hstrumental Groups and General Public Address use.

Y 60 watts output Y High sensitivity

£33.50 v 8-30 ohms matching

(£33.10.0) Y 4 separately controlled inputs
Rec Retail Price v Freq. Response 7 c.p.s.—18kHz

For heavy demands on power, ‘Phase 100

will provide 100 watts at music rating. £61,95

4 inputs. Master volume etc. (59 Gns.)
For leaflets on the above and other models in the
FAL range please send SAE for—

FUTURISTIC AIDS LTD, 104 Henconner Lane, Leeds 13

"Selections from FELSTEAD ELECTRONICS’ Wifiter List

(Sent free for stamped addressed envelope to address below:—
Transistors & c. AC126 2/6. AF115 3/-. AF116 3/-. AF117 4/-. OA5 1/8. OAL0 1/8. OASL
1/6. 0AS5 1/6. 0023 6/8, 0026 8/~ 0026 7/8. 0C28 8/6. 0035 8/8. 0C44 2/9. OC45 2/6.
0C71 8/8. OC72 2/6. OC75 2/6. OCS1 2{8, OCSLD 2/6, OC82D 2/6. 00170 4/~ OCL7L 2/6.
Many more in list, §.D.R. BY100 800piv 2/10. 8 Amp series: BYZ13 500 piv 4/, BYZ12
600piv 5/~ BYZ11 900piv 6/« BYZ10 1200piv 7/-. (Charges 1/- upto 11, paid jor 12 and
over.) §ub-Min Trapsformers: OUTPUT (3 Q for 0C72, & c) 2/8. (Up to 6 1/-). MULTI-
METER. Our famous 20000 £} per V £4.12.6 (2/6). Details and other in list. SOLDERING
ON. 8lim, modern, British high-speed 84”, all parts replaceable, highest guality, fuil
guarantee: 21/« (1/6). DIAMOND STYLIl Replacement for BSR TC8/LP, TC8/S, TCB8LP/
STEREQ; COLLARC '0': RONBTTE BF40LP: GARRARD GO2/LP and GO8/LFP:
ACOS GP65/67, all at 7/8 (1/-). ACOS (P73, GP91: BSR ST4 (873, 8T5), 8T8 (8T9):
SONOTONE 8TA, 9TA, 9TAHC: PHILIPS AG3306, 3060 (3063, 3066, 3301, 3302, 3304);
GARRARD GKS25 all at 15/« (1/-). All are of the very highest quality. Double Diamond:
ST4 (ST3, ST5); 8T10 (819, ST8): 9TA, STAHC, 3306, GPIL (For GPIZ, GP93, GPY4
cartridges): GP918C for all GPE1-SC cartridges; All at 30/~ each (1/-). PICK~UP CARTRID-
GES All standerd fittings and stylli. MONO GP67/2 15/-. STEREO-COMPATIBLE(MONQ)
GP91/8C (21/-) STEREO GP93 26/6. STEREO RAMIC GP94 38/6. SONOTONE
STEREO 9TAHC (DIA.) 47/6. GOLDRING G850 97/6. G800 £8.10.0, GBOOE £18.10.0
G800 SUPER E $19.10.0 (1/- all types), Reg, Post 4/-) STYLII FOR ALL ABOVE
TYPES, including GOLDRING available. RECORDING TAPE. Still the finest quality
Britisn Mylar available: Standard 5% 600 ft. 7/8 53% 900 it. 10/~ 77 1200 ft. 11/8. LONG
PLAY 5° 900 1, 10/ 53* 1200 ft. 11/3 74 1800 ft. 18/« (1/3 on 5” and 53" 1/8 on 7°)
MICROPHONES Crystal Mic 91, hand/desk 18/8. MIC45 Curved metal handgrip 20/-
CM21 Grey nand/desk 10/8. Stick ‘60" 20/8 CM70 “Planet” machined metal tapered
stick type with neck cord, adaptor to fit floor stands 28/8 (All 1/6) LAPEL (or hand)
with clip 8/ (1/-). ANl are fitted with leads. Dynamic. Cream hand/table MINY 15/8
(1/6) M810, 50K £ for desk, tapered, with base and slide-out adaptor 39/6 MB1l1,
Similar, but fixed on swivel swan neck to swiich-fitted base 42/8. (Either 2/6). Type
209 Cardioid ball, BOK/600 £, omni-dir., built-in vol. control, on/off switch, special
fead, handle (as good as money cen buy) £6.8.0. DM160, Non-Dir, Ball, 50K, switch,
cable, adaptor 77/8 (5/- eitner). MICROPHONE INSERTS. Dia., 1.75” OR 0.9” either size
5/8 (1/-), EARPIECES with lead & min. jack plug (2.5 or 8.5mm, state which) Magnetic
1/8 Crystal (3.5 only) 4/9. (Upto 3 for 1/- on any). HEADPHONES De luxe STEREO 8-16
o , _ Same, fitted vol. control each earpiece, 87/6. Both have lead and stereo
jaclk plug. (3/-). HIGH RES. 2000 ohm. Adjustable 18/6 {2/-) SPEAKERS. 12" ROUND,
fitted tweeter, 3 or 15 Q (state which) 37/8 (5/6) or for Sterec 80/- pair, carr- paid. 23" 8
OR 80 (state which) 7/8 (1/-) 23" powerful transistor replacement, high ohms 8/- (1/-)
EMI 13" x 87, 3, 8 or 15 Q (State which) 42/8 (4/6): with single flared para. tweeter cone
8 or 152 (state which) 45/8 (4/6): with two & and 8 or 15
(state which) 75/~ (5/-), VIBRATORS. Genuine Plessey 12v. 4 pin non-synch. 121HD4,
23 ex. pins 5/8. Am. 12v, 4-pin, non-synch, 7/16ths. longer, 4/8 12v. 7-pin synch. (128R7)
12/6. (All types 1/- per vibrator). CONNECLING WIRE. Packs of § coils asstd. cols.
ea. coil 5 yds, Solid core /9 (1/-). Flexible 8/8 (1/3). Super thin for transistor wiring
3/3 (1/-). PICR-UP WIRE, Super thin twin flex. screened and sheathed 1/8 yd. (1/- upto
6yds.—over, tree.) RETRACTABLE Flex, Leads, (Curltes) 6it, phono plug ea. end 4/6. 191,
7/9. 6£t. phono Plug/phono socket other end 5/- 121t 8/8 (1/- per lead, all types). SEND SAE
for full free lists—Teleton and small 3w and 73w trans. amplifiers, Electrolytics, Vol.
Controls, all types of radio switches, car and portable expanding aerials, Meters, Teat
prods, all types of Brit, & cont, standard and min, plugs and sockets, SDR’s, Thyristors,
eroc. clips (various), terminals, etc. ete. and many ‘Special Offer’ lines at lowest possible

prices,
FELSTEAD ELECTRONICS (PW40)
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE

Cash with order only. o COD or Caller Service. Charges (Min. 1/-) in brackets afier all
jtems. Regret Orders under 5/- unacceptable, SAE pleage for enquiries or cannot be replied
t0, Overseas orders welcomed-—(lists free overseas).
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In just 2 minutes, find out how
you can qualify for promotion
or abetter job in Engineering...

That’s how long it will take you to fill in the coupon below. Mail it to
B.I.LE.T. and we’ll send you full details and a free book. B.1.LE.T. has
successfully trained thousands of men at home — equipped them for
higher pay and better, more interesting jobs. We can do as much for
YOU. A low-cost B. I E.T. Home Study Course gets results fast —
makes learning easier and something you look forward to. There are
no books to buy and you can pay-as-you-learn on ‘SATISFACTION
— OR REFUND OF FEFE’ terms. If you’d like to know how just a
few hours a week of your spare time, doing something constructive
and enjoyable, could put you out in front, post the coupon today.
No obligation.

THEY DID IT—S0 COULD YOU

“My income has almost trebled . . ..my life is
fuller and happier.” - Case Hlstory ‘G/321.

“In addition to having my salary doubled
my future is assured.” — Case History H/493

“A turning point in my career - you have
almost doubled my standard of living.”
Case History K/662. )

“Completing your Course meant going from

Mechanical
A.M.S.E. (Mech.)
Inst. of Engincers
Mecchanical Eng.
Maintenance Eng.
Welding

General Diesel Eng.
Sheet Metal Work
Eng. Inspection
Eng. Mcrallurgy

C. & G. Eng. Crafis
C. & G. Fabrication

Draughlsmanshxp
A.M.LED.

Gen. Drdughlsmanahlp
Dic & Press Tools

Elcc. Draughtsmanship
Jig & Tool Design
Dusign of Elec. Machines
‘Fechnical Drawing
Building

Electrical & Electronic
AMS.E. (Eke.)

C. & G. Elec. Eng.
General Elec. Eng.
Installations & Wiring
Electrical Maths.
Electrical Science
Computer Electronics
Electronic Eng.

Radio & Telecomms.

C. & G. Telecomms.

C. & G. Radio Servicing

Radio Amatcurs’ Exam.

Radio Operators” Cert.

Radio & IV Enginecring

Radio Servicing

-Practical Television

TV Scrvicing

Colour TV

Practical Radio &
Electronics (with kit)

WHICH SUBJECT WOULD INTEREST YOU?

Auto & Aero
AMIMIL

MAA IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mcchanics
A.R.B. Certs.

Gen. Acro Eng.

Management &
Production
Computer Programming
Inst. of Marketing
A.CW.A,
Works Management
Work Study
Production Eng.
Storckeeping
Estimating
Personnel Management
Quality Control
Electronic Data
Processing’
Numencal Control
Planning Enginccering
Materials Handling
Opxrational Rescarch
Muctrication

Constructional
AMS.E. (Civ.)
C. & G. Structural
Road Engincering
Civil Engincering
Building
Air Conditioning
Heating & Ventilating
Carpentry & Jeinery
Clerk of Works
Building Drawing
Surveying
Painting and
Decorating.
Architecture
Builders’ Quantitics

(Write if you prefer not to cut this page)

B.1.ET-IN ASSOCIATION WITH THE SCHOOL OF CAREERS~ALDERMASTON COURT, BERKSHIRE

a job I detested to a job I love.” — Case
History Bf461.

FIND OUT FOR YOURSELF

These letters — and there are many more on
file at Aldermaston Court — speak of the
rewards that come to the man who has
given himself the specialised know-how
employers seek. There’s no surer way of
getting ahead or of opening up new oppor-
tunities for yourself. It will cost you a stamp
to find out how we can help you.

7ree/

Why not do the thing that really interests you?
Without losing a day’s pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer

General
CE.L

Petroleum Tech.
Practical Maths.

Lghnology
Saices Engincer
Timber Trade
Farm Science
Agricultural Eng.
General Plastics

General Certificate
of Education

Chouse from 42

‘0" and "A’ Levdl

subjects including:

Enylish

Chens STy

General Science

Geology

Physics

Muthemarics

Technical Drawing

French

G:n’t;un not to cut the page). We'll send you full
R details and a FREE illustrated book. No
Biology obligation and nobody will call on you . . . but

B.LET. and its

associated schools

have recorded secl!

over 10,000 G.C.E.

m:cum's[ at ‘O and

A Jevel.

WE COVER A WiIDE
RANGE OF TECHNICAL
AND PROFESSIONAL
EXAMINATIONS.

Over 3.000 of our Students
ave obtained City & Guilds)

Certificates. Thousands of
ther exam stccesses.

it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGINEERING TEGHNOLOGY

Dept D258, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY

1 1. s R R i 5 11
To: B.L.E.T., Dept D258, Aldermaston Court, Readin_g RG7 4PF
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DISCOTHEQUE EQUIP. PACKAGE OFFERS R.S.C. COLUMN SPEAKERS

R'SC
| RI-FI CETRES LD, |

.A.L. AMPLIFIER £34.50 PACKAGE
B L A D o L6 in csbinets  $100  PRICE IDEAL FOR VOCALISTS AND PUBLIC ADDRESS
: X ALL TYPES 15 OHMS COVERED IN REXINE/VYNAIR.
% Dop £6 and § Mily Pymts 45 (Total D £48 . 1 TYPE (4100 ALSO SUTTARLE FOR BASS GUITAR OR ELECTRONIC ORGAN
rerms  Dep £8 ani
FAL PHASE 50D AMPLIFIER £3450 PACKAGE TYPE C435 25-30 WATTS TYPE C4i2S 50 WATTS
PR, FANE POP 50 L/SPEAKERS = PRICE Fitted four 8 high flux B watt speakers.  Fitted four 127 11,000 lime 15 watt
" = £50 car. £1 Overall size 8pprox 48x 10 x 5 in, Carr 5op  TPeakers: Overall size approx 56 x Eﬁ; 971511.
. £56.50 . Terms: Dep £3 and 9 monthly Terma: De 4
:Dep. £4and 9 thi
o P‘;KS‘EHI:;‘; plrendutiny BEEDES e payments £1.:0 <Tom{:’19.ao) £16.80  Jome Db ok Mo oy, £27.50
\A.L. ] L g = TYPE C4100 100 WATTS ine. four 127 50 watt speakers £
PR. L1285 50W L/S in cabinets £50.80 PRICE carr. tive rating. Bxtra heavy construction. Size approx 68 X 16 X Tor oArcggﬁsim £50.50
£122.75 £ I l £1.50 filled and pressurised. Terms: Dep. £8 and 9 mthly. pyts. £3.50 (Total 852.50). Carr. £1
Terms Dep £22 and 9 Mthly Pymts £11 (Tofal £121) o -
Tk EEAE T AMPKmeER ﬁg'% Fhion F?noz amﬁtt;l;x.l:)'s! mI:'rlnuemel'r':x.lc;lluﬁlrE is
4 FANE POP 30 L/SPEA £9 cart. Aford inpu".. 2 vol. control Hi-Fi unit with Bepa.ra.te Bass and
£1.50 Treble controls. Current valves. Peak output rating. Strong Rexine covered

cabinet with handles. Attractive black/gold P.V.C, facia. Neon indicator.
For 200-250v. A.C. mains. For 3 or 15 ohm speakers. Send 8.A.E. for leaflet.
Terma: Deposit £3.70 sud 9 monthly ‘ 9
payments of £2.10 (Total £22.60) Carr. 65p .

HIGH QUALITY LOUDSPEAKER UNITS
IN TEAEK VENEERED CABINETS 1125 50 WATT by

, 9 3 " ‘Two tone Rexine and
L18 187 x 8710 Watt  Lig 12 25 WATT vynair finish.  Fitted

£104.95
Terms Dep £15 and 9 Mihly Pymis £10 (Total £105)

AUDIOTRINE HI-FI SPEAKER SYSTEMS

Oonsisting of maiched 12in, 11,000 line 15 Watt 15 obm
high qualily speaker, cross-over unit and twester. Smooth

Tealistic Tuction, £5 .75

a0
slisure Aur

OR SENIOR 15 WATT INC. HF126 . 80 ¢
08 000 LINE SPEAKER . caee. 35p £6.75 O 80 O e edane 10,000 lines gatr of 12° B0 s

4 § - ux
AUDIOTRINE HIGH FIDELITY LOUDSPEAKERS { quSNdZS 15 ohms. I;e&;zi"“l Tatioe.
[ Ei H tion. Latest™ high effici i | pedance 8-15 ohms.
i m:aé‘zrx);tsc.(:;‘l::;gecd%%ne aurrz\md.g‘l)':a mfa‘ﬁfiﬁs C‘[:‘::::t‘:: .Carr. 40p £8-99 Carr. 45p Carr. 750 £29.40

Cone providing extended irequency range up to 15,000
¢.p.s. Impedance 3 or §-15 ohms. Pleass state choice.
Exceptional performance at low cosi.

R.S.C. BASS REGENT 50 WATT AMPLIFIER

A powerful high quality all-purpose unit for lead, rhythm, bass guitar,

HFS0O1D §° 8W £2.71 HF120D 12° 15W £4.49 v )
HF0sD 10 10W £3.00 HFige 127 16w #5.25 | vocalists, gram, radio, tape, Peak Output rating.
HF120 12" 15W £8.99 HFI8D 12" 15W £5.75 Loudspeaker unit horizontal or vertical mounting. £6o

% TIwo exira heavy duty 12in, Loudspeakers.
% Four Jack inputs and two Volume Controls for simul-
taneous use of up to four pick-ups or ‘‘mikes”. Bass and
Treble controls. Send S.A_E. for leaflet. .
Deposit £16 and 9 monthly payments of £5.75 (Total £67.75)

FAL PHASE 50 AMPLIFSER 50 Watt | FAL PHASE 100 AMPLIFIER 100W
Solid state 3 Separ- y M Lol Solid State. 4 Separa-

ately eontrolled inputs tely controlled inputs
Ind, Bass and Treble Plus master volume
Controla. Output for Control. 1Ind, Bass
Speaker/s 3-30 ohma. and Trebie Controls.
Size 17° X 7% x T} Output for speaker/s
200-230v. A.C. maing. 3-30 ohms. Protective circuit to guard against
amage from accidental shorts LELF.M. Out-

£30.45 & | momes” 6195

Carr. £1.50

FANE_807 HIGH FIDELITY LOUDSPEAKER

A full range 8in. 10 watt unit for excellent sound quality, in
suitable enclosure, Cast chassis Roll P.V.C, cone surround and long
throw voice coil to achieve very low fundamental resonance at
30 o.p.s, Tweeter cone is fitted to extend high note response. iy
Frequeney range 25-15 KHz. Impedance 3 or 8-15 Q. £3 50
Remarkable value. &

HI-FI SPEAKER ENCLOSURES

Meodern design. Teak veneer finish. Acoustically lined.

All sizes approx. Carr. 25p. per enclosure

JE8 Size 16 x 11 x 9in. Pressurised. Gives £4 T8
pleasing results with any 8in. Hi-Fi ’speaker. *
§E8 For optimum performance with any 8in. £§ 78§
Hi-Fi ‘speaker. Size 22 x 15 x 9in. Ported '

P

Peak Output rating.
For fuller details of Phase
50 send 8.A.E. for leaflets.

Other types available with Mag-
tri and with al ive

at branches only

netlc
design plinths,

SUPER |5 HIGH FIDELITY
SOLID STATE AMPLIFIER

Approx. as Super 30 but single

R.S.C. BATTERY/MAINS

CONVERSION UNITS
TYPE BM1

channel, Oompiete kit with An all-dry bat-
full constructional details and tery eliminafor.
point to point wiring £13 Size 5} x 4} x
diagrams. Carr, 6Up 2in. APPLOX.

Combpletely replaces batteries sup-
plying 1-6v. and 80v. where A.C.
maing 200/250v. 50¢/s is lvailnblg’.3

OR FACTORY BUILT £18.50
Carr. 60p. Terms: Deposit £4.20
and 9 monthly payments £1.55
{Total £18.15) Available in Teak or Complete with diagram
Afrormosia veneered housing. £30 or assembled ready for use £8.50

R.S.C. TA6 6 Watt HI-FI
| SOLID STATE AMPLIFIER

200-250v. AC mains operated. Freauency Re-
el sponse 30-20,000 ¢.p.s. —2dB. Harmonic Distor-

tion 0.3% at 1,000 cp.s. Separate Bass and
Treble “lift’ and ‘cut’ controls, 8 input sockets for Mike, Gram, Radio or
Tape. Input selector switch. Output for 3-15 ohm spkrs, Max. sensitivity
5mV. Output rating 1.H.F.M, Fully enclosed enamelled case, 9} X 23 X
53in. Atct;'active brushed silver finish facia plate 103 X 3%in. and matching
knobs. Complete kit of parts with full wiring
diagrams and instructions. £7'35 Carr. 40p

OR FACTORY BUILT WITH 12 MONTHS’ GUARANTEE £8.99

h11 HI-FI 12-14 WATT AMPLIFIER

PUSH-PULL OUTPUT. Two input sookets with sep.

vol. controle for mixing. High eensitivity, 5 valves. Bass

¥ and treble controls. Response + 3dB 30-20,000 ofs.

Hum level —60dB. Sensillvity 40 millivolts. For

Crystal or Ceramic PUs. High Impedance “mikes”.

14 For Musical Instruments etc.

" 81d. AC mains. For 38 & 15 ohm spkrs. Complete kit. Full £|0 50
instructions and polnt-to-point wiring diagrams. Carr. 60p a
SAE for leaflet. Twin handled metal cover £1.75
Factory built $14.75 or Dep. £3 and 9 mthly pymnts of £1.60 (Total £17.40.)

0,

! 90

Rhi S

HI-FI AMPLIFIER

43dB 80-20,000 ofs. All high grade components. Valves BFS86,
‘EF86, ECC83, 807, 807, GZ34, Beparate Bass and Treble Controls.
Sensitivity 86 millivolts, For High Impedance microphones.
For Cinbs, Schools,
ste. For Electronic Organ, Guitar, String Bass, etc. Gram, Radio

Sﬁlo 10Flnr rc;xlxtstandi;g results %{Elz For exclnt p,;imnca with 12in.
with n. -Fi ‘spkr i-Fi speaker and Tweeter.
gize 24x15x10im. P'td. £3.99  8ize 25 x 16 x 108in. £6.99 fﬁg{igg&m ::!gi:( EOWER LoyvlzigsAKERS FANE
RECORD PLAY'NG UN |'|'s s PL'N H High flux ceramic magn.ets. Heavy cast chassis. All earr. free. LOUDSPEAKERS
I . RS.C. THS . T 1 P ) ‘ ] s o ? 5 2
ganon;sl}ntimgxgppﬁ:&tsﬁtgioal;ted %pesior Solid Natural Record POP IOO ' POP 60 POP 50 P P 2 /
3 8- nie I i : .
parent plastic coTver. Ready to oo_g? Lty sz‘ai.ty;ng 187 10D Watt | 15” 60 Watt 12”7 50 Watt '2"\. 25 WATT
Piug mto Amp. or Tape recorder. . f 14,000 gauss 3,000 gauss
RP2C  CGamard §P25 Mk 1I Gl 14,000 gauss | sise  i5a £10.5 e e LY
(with heavy turntabie) : - (353 T Gury L
Goldeing CRSO high o 1025, 2025, 8/150 T £12.90 Dep £2 and 9 sl GUIthrior
ﬁltit o ciru;‘:;g Sbereoimggno ?;ﬂ- g 3000,AT60, X D mf)ll,.’lthly ”“z " Electronic Organ)
i-)idngnec:vith diamond £24 e e SE25 ele £22‘05 ! ?"’g : 9 ‘?h}” ments 5p1~1y-" £6 75 e~z
etvlus, Carr. 50p .65 ﬁ,ﬁ ; ~wsp,  E3-15 Dep: $63nd O montaly | 284 8 iy (Total 41335 of D tree
RP6C  gamard o200 anio Pt |__prasmo doven  £6.30 prunta 88 (Rotal £94). | oSt | far it | or Dep £Lund gty
Plinth & ¢ RF2C |8 (T 2 OR 2CT. ORGAN, 3 T .75).
car?. et over as £15 LEADING MAKES HI-FI EQUIP. FOR BASS (T I.’I‘Af OR ELECT. ORGAN, ETC (Total £7.75)
MENT AT CLEARANCE PRICES R.S.C A0 30 WATT ULTRA LINEAR

Highly sensitive, Push-Pull high
output, Hum level—70dB. Response

Theatres. Dance Halls Outdoor Functions,

or Tupe, Two scpatale inputs with vol. controls permit such as “mike’ and Pick-up etc. to be used

for mixing purposes, 200-250 ¥. 50 ¢/3 A.C mai

plete Kit of parts with wiring diagram and ingtractions. Twin-handied perforated cover
21.75 Or factory bullt with EL34 outPut valves and 12 months’ guarantee for £18.90

ns. For 3 and 15 ohm speakers. Com-

£15.75

Carx. 66p

TERNE: Deposit 28.45 and 9 monthly payments of £2 (Total £21.46). Send 8.AE. for Jeaffet.

RSC TRANSFORMERS, L
d and Int

.F. CHOKES & RECTIFIERS

d where

FULLY GUARANTEED. £

Primaries 200-250v. 50c/s. Screened
MIDGET OLAMPED TYPE 2% < iin

FILAMENT or TRANSISTOR POWER PACK
Types 6.8v. 1.5a. 45p; 6.3v. 2a. 49p; 6.3v. 8a. 89p;

250t., 60mA, 8.9v. 22 ..... .. 90p | 6.3v. 6a. £1.15; i2v, 1a. 50p; 12v. 3a. or 24v.
250-0-250v., B0MA 8.8y 28 .. ... e on 95p | 1,50 £1.80;0.9-18v. 11a. 88p; 0-12-25-42v. %a. £1.60
FULLY SHROUDED UPRIGHT MOUNTING CHARGER TRANSFORMERS 0-9-15v. 1ia. 95p;
550-0.250v. 60mA, 6.3V, 22., 0-3-6.3v. 25  $1.25 | 23a. 89p; 3a. £1.10; 5a. £1.30; 62. 51.49; 8a. £1.

250-0-250v, 100mA, 6.5v. 4a., 0-5-6.3v. 3a. £1.89 | AUTO (Step UP/step DOWN) TRANSFORMERS
300.0-300v. 100m 4, 8.3v. 4a., 0-5-6.3v. 2a. £1.99 | 0-110/190v, 200-230-250v., 50-80 watts 990;
300-0-300v. 130mA4, 6.3v. 4., ¢ . la. 150 watte, 5170 250 watts £2.49; 500 watts £5.26.

For Mullard 510 Amplifier .... £2.40 | OUTPUT TRANSFORMERS

350:0-350v. 100mA, 6.3v. 4a., 0, " 3a. £1.99 | Standard Pentode 5,000 Q or 7,000Qt0 30 45p
350-0-350v. 150ma4, 6.3v. 4a., 3a. £2.40 | Push-Pull 8 watts EL8410 3 @ or 15 Q 75p

495-0-425v. 200mA, 8.3v. 4a., co.b.,
425-0-425v. 200mA, 8.3v. da., 6.3v. 3a.

3 ..
450.0-450v. 250mA, 6.3v, 4a.,
TOP SHR!

9250-0-250v. 100mA4, 6.3v. 2a., 6.3v. 1
2 .

35
250-0-250v. 100inA, 6.3v. 4a., 0-5-6.3v. 3a.
300.0-300v. 100ma4, 6.3v. 4a.. 0-5-6.3v. 3a. £1.9!

300-0-300v. 130mA, 6.3v. 4a., 0-5-6.3v. la.
Suitable for Mullard 510 Amplifier ....

350-0-350v. 100mA, 8.3v. 4a., 0-6-6.3v. 3a.
350.0-350v. 150mA, 8.5v. 4a., 0-5-6.3v. 3a.

e.t., 5v. 3a. 54:99
OUDED DROP-THRO’ TYPE

250.0-250v. 70mA, 6,3v. 28., 0-5-6.3v, 2a. £1.20 61,6, K'T66, ete., for 3or15 Q .......- £1.80
950.0-250v, 100mA. 6.3v, 3.5a. V... £1.40 | Push-Pull 20 watt high quality sectionally
a. .. $1.46 wound B1,34, 616, KT66 etc. to 3 or 15 ) £2.99

Push-Pull 10 watts §V6, BCLS6 to 3, 5, 8or

15 Q L oieiiiia e veane BL
Push-Pull ELB4 to 3 or 15 ) 10-12 watts .. £1.80
Push-Pull Ultra Linear for Mullard 510, ete. £1.99
Push-Pull 15-18 watts, sectionally wound

SMOOTHING UHOKES 1a0ma, 7-10H. 230 Q
p; 100maA, 10H, 200 O 85p; 80mA, 10H,
9 | 350’ Q2 48p; 60mA, 10H, 400 Q %5p.

5 | SELENIUM RECTIFIERS F. W. (Bridged)
All 6/12v, D.C. output, Max. A.C.input 18v.
1a. 25p. 2a. 35p. 3a. 50D. da. 85p. 6a. 80p.
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IGH FIL S

Four fully wired units ready to ‘plugin.’  Matching as r ded for opti perfor Send % TA12 AMPLIFIER 6.5 + 6.5
* SUtlt’)E_R 30 Al\éﬂ;‘LIF.IER (15 + 15 S.A.Efor coloured brochure showing other money-saving offers. ‘éﬁt iﬁxﬁ{xﬁersegzgoltc&iggn .

watt) in veneered housin: 2 ia. R ayer
% GARRARD SP25 MK T Turntable on Package prices apply providing * i o Plinth ¥

Plinth with cover Sy * GOLDRING €890 Ceramic P.U.
% GOLDRING CS90 Ceramic P.U.Cart- g1 “ (Hi Cartridge with diamond stylus

ridge with diamond stylus I llm llll 11& % PAIR OF DORCHESTER

i

' = !

Speaker Units specint  £56.70

b

i

I

all individual units 2re purchased Pa
from any branch within 3 months.
See leaflet.

==

Special Total Price Carr. £1.50 )
Total Price GarsWE'5S

l Or Deposit £6.75 and 9 monthly
payments £6.25 (Total £63),
Trans., Plastic Cover £3.15 extra.

'l
% Super 30 Amplifier (15 + 15 watt) |
in veneered housing g

% Goldring GL69 Transcription Turntable

on Plinth as illustrated
% Shure or Goldring Magnetic P.U. ATTRACTIVE TEAK or AFRORMOSIA AS ABOVE BUT WITH GAR-
Canitidae. VENEERED CABINETS and PLINTHS RN A e

AND SONOTONE 9TA CERAMIC
CARTRIDGE IN

LIEU OF SP25 £5|-45
AND CS90 Carr. 21.25

Or Deposit £6. and 9 monthly
payments £5.70 (Total £57.30)
Trans. Plastic cover £3.15 extra.

LOW DEPOSIT
CREDIT TERMS

AYAILABLE ON PURCHASES
OVER £8 KITS OF PARTS
EXCEPTED

INTEREST CHARGES REFUNDED

On Credit Bales settled in 3 months

Y liair:fStinway 1L £96 60
oudspeaker units .
Special Total Price Carr. 150 TERMS AVAILABLE ON ALL PACKAGE OFFERS

AUDIOTRINE A55 HIGH QUALITY STEREO SYSTEM

PAIR OF
LOUDSPEAKER UNITS
incorporating high flux 8 x
5” speaker. Size approx.
13 x 74 x 8% ins.

5 + 5 WATT OUTPUT
GARRARD 5200 Changer

with low mass pick-up
arm and Stereo Cariridge. Price complete £42
CONTROLS: TREBLE, ONLY
BASS,VOLUME, STEREOQ, | s Carr. £1.25
BALANCE. Operation On Luxurious Teak Veneer Finished Cabinets. Transparent Terms: Deposit £5.50 and 9
200-250v. A.C. mains. Qut- plastic (tinted) cover included for main unit. Bilver monthly payments £4.50
put rating. 1.H.F finished facia plate and matching control knobs. o

H.F.M (Total £46.)
A REALLY SURPRISING STANDARD OF QUALITY IS GBTAINABLE FROM THIS COMPACT LOW PRICED SYSTEM

HIGH FIDELITY LOUDSPEAKER UNITS Cabinets latest
style Satin Tcak or Afrormosia veneer. Acoustically lined or filled
' ing. Ported where appropriate. Credit terms available.
DORCHESTER  Size 16 X 11 x 9in. appr. Range 45-15,000 c.p.5.
Rating 8-10 watts. Fitted High flux 13 X 8in.
Dual Cone speaker. Imp. 3 or 15 chms. ‘9’45 Carr, 40p.
STANWAY 1) Size 20 X 103 x 9%in. approx. Rating 10 watts.
. 13 X 8in, speaker with highly flexible cone surround, long throw voice
sive wiring disgram and instructions £9,99 == coil and 11,000 line magnet, High fiux tweeter, Handsome Scandinavian

Or FACTORY BUILT fn Teak veassred cabinet Mo laafiot supplied for this vas | OSisn, cabinet. Range o’,,iﬁ&?%%:;g:-o%";gge‘?o,"h‘m".,z,ﬁ:z;s £17.85

asillustrated £ 12.50 carr 40p Or dep. £2 and 9 mthly. pymts. 2148 (Total £15.05).

PACKAGE OFFER SAVE £4 approx Abose ¢66 assembled in cabinet. | RS.C. TAI2Z MKIN 65 - 65 WATT STEREO AMPLIFIER

Individual Ganged controls: Bass, Treble, Volume and Balance. Printed circult eon«-
struction employing 10 Transistors plus Diodes. Output rating LH.F.M. lor
Crystal Pick-ups etc., and for ker output i d ot 3 to 15 ohms. For
standard 200—250y A.C. mains operation.
Attractive silver finished metal facia plate and
matehing control knobs.

Complete KIT of PARTS INCLUDING FULLY
WIRED PRINTED CIRCUIT and

plus pair DORCHESTER LoUDsPEAKER Untts £27.50 care. &2 B A & S ATTS P e ONETRUCTION >
Or Deposit £5.25 and 9 monthly payments £2.85 (Total £30.90). Designed for i perf e with any crystal = 7

or ceramic Gram7 P.U. cartridge, Radio tuner, Tape

 ‘YORK’ HIGH-FIDELITY 3 SPEAKER SYSTEM | rcorder el & 0 ooBiiece Basm sadt Troe

' % Moderate size only 286 x 14 x 10in. COMPLETE KIT controls % 8lide 8witch for mono use % Speaker Out-
% Response 30-20,000 ¢.p.s. Impedance 16 ohms £22 put 3-15*l.;hms + For 200-250v. A.C. mains % Fre-
% Performance comparsble with units costing Carr. 63p quency Response 20-20,000 c.p.s. —2dB % Harmonic ol
considerably more. Consists of (1) 12in, 15 watt Bass unit with cast chassis, Distortion 0.8% at 1,600 c.p.s. Hum and Noise — 70dB 4 Senaltivities (1) 50mV (2)
Roll rubver cone surrouad for ultra low resonance, and ceramic magnet. 400mV (3) 100mV. Output rating I.A.F.M. - Handsome fluish Facia plate and
g})dg-]wny quarter acotion series cilou-over syatem. (3) 8 X Bin. high flax Knoba, Complete kit of parts with full wiring diagrams & instructions.
e ddle range epeaker. ((z)) High em"af'e":g v:::r?;'caﬁ::etf?%r%ﬁmz Factory buili with 18 monihs guarantes £17.85 or Deposit £3 and £ I 4-25

and full instructions. Terms: Dep. #4-50 and 9 monthly payments £2.26 (Total 9 mthly pymts $1.85 (Total £20.53). Or in Teak veneer housing Carr. 40p.
£24.75 DEMONSTRATIONS AT ALL BRANCHES £21.50 Dep. £3.15 & 9 mthly paymenta £2.35 (Total £24.80). Send 9.A.E. for leaflet

PARTRIDGE ““JOYSTICK” SHORT WAVE AERIALS AND TUNERS AT ALL BRANCHES (S.A.E. for full list)

R-S-C SUPER 30 Mk il HIGH FIDELITY STEREO AMPLIFIER

High Grade ( i lo with unite : i FACIA PLATE Attractive design in rigid plastic, silver
costing considerably more. : % background black lettering. Silver finish matching
TRANSISTORS © high quality types in each channel. control knobs as available,

OUTPUT 10 Watts R.M.8. continuous into 154 (per ohanzel). Eminently suitable for use with any make of pick-up or
15 Watts R.M.S. continuous into 3 Q2. Mic. (Ceramic or Magnetic, Moving Coil, Ribbon or
INPUT SENSITIVITIES Mag, P.U. 4 mV. Ceramic P.U. 35 mV. Crystal) currently available, Superb sound output quality
Tape Amp. 400 mV, Aux. 100 mV, Mic, 5 mV. Tape Head can be obtained by use with first rate ancillary equipment.
Eonie COMPLETE KIT OF PARTS Point to point £33,285
FREQUERCY RESPONSE =+ 2 dB. 10-20,000 c.p.s. wiring diagrams-and detailed instructions. o, i
TREBLE CONTROL +17 dB to —14 dB at 10 Kc/s. - R

BASS CONTROL + 17 dB to 15 4B at 50 cfs. CONTROLS 5 Poution Input Selector. Bass, Trele, JNIT FACTORY BUILT £30.50

Vol., Bal., Stereo/Mono Switch, Tape Monitor Switch,
HUM LEVEL —80 dB. CROSS TALK 52 dBat1,000c.p.s. | s Bwitch. WITH 12 MONTHS GUARANTEE.
INPUT SOCKETS (1) P.U, (2) Tape Amp. (3) Radio, or Deposit #4 and 9 monthly payments £3.35 (Total

O O Sy mats 1,000 e.p.e. (4) Mic. or Tape Head. (Operation of Input Selector £34.15) or In Teak or Afrormosia veneer housing

g&o‘ngo 0.0, mains operat R assures appropriate equalisation). Carr. 76p Terma: Deposit #4 and 9 monthly £33.75

/250v. A.C. mains operation, CHASSIS Strong Steel conatruction. Appr. 12X 3 X 8in.  payments of £8.75 (Total £37.75). Send 8.A.E. for leafiet.
ittt

BRADFORD 10 North Parade. (Half-day Wed.) Tel. 25349
BLACKPOOL (Azent) O. % C. Electronics, 227 Cg:yeceht 5-7 County(Mecca) Arcade, Briggate (Half-d:y \%%g LEEDS

30/31 Ge. W Arcade (Half-d 73 . (Half-d ) Tel. i
BlRMlNGHAM t m”\?«;df)“ofl-(zs%-n% Hi-FI GENTRES LTD. , Dale St. (Hali-day Wed.) Te CEb;;;aal LIVERPOOL
DERBY 26 Osmaston Rd.. The Spot (Half-day Wed}l'lz;:ll. Mlllﬁg‘l:g::: Eag"tl:ﬂ‘o. I;I:o.ult, 238 Edgware Road, W2 (Haif-day Th!;'/{sd) 'T;‘l;. LONDON

DARL'NGTON 18 Priestgate (Haif-day Wed.) Tel. 8043 :,occoonbp::g'g'e g;p :ﬁ::‘t,?d:rvé; 04 (Oldham s‘“%zﬁ"&‘éﬁz,m;;g MANCHESTER

EDINBURGH 133 Leith St, (Haif-day Wed.) Tel.W:vesr‘;zg 30p g?X.SE.ugldei’sei‘gl'll?:::ulsr‘ijg;"ed' 106 Newport Rd. (Half-%ae)ll. \‘\;eogg MlDDLESBROUGH

GLASGOW 326 Argyle st. (Half-day Tues.) Tel. CiTy 4156 Branches open all day Sats. §! Blacketr Streec (Gop Fenwicks NEWCASTLE Y53%%

AlL ORD MUST NO
‘HULL s Paragon Street (Half-day Thursday) Tel. 20565 B :E 52N$R$° s:ops LRE E’(Ch’""st;;_e;;Y($:?l:d:‘;a)r'-}:t|_B{g%iz SHEFH ELD

32 High Street (Half-day Thurs) Tel. 56420 LEICESTER
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This MONTH'S Best Buy...
AKG K50 Dynamic
WY
[}
T
- purchase of manufacturer's remaining stock this
fantastic offer is open only while stocks last.
"speakers can match the reproduction quality of the K50. * Music can be
reproduced at concert hall volume (1), preserving the lower bass notes and

Stereo headphones
* ngh-ﬂdeliti{ reproduction due to broad frequency response (20-20,000Hz)
Y
brilliant treble tones without causing any straln to the listener.

Complete with spare ear muffs.
Total Our “+ 4/6
(va/ue£10/5/04.) Price £5-18- 0. &p.
* Substantially increased stereo effect * Headphones fit the head gently
and do not shift * Earpieces fit ears snugly (Cardanlc suspenslon) * Tone
PLUGS ?:

Available only from us at this price. Due to entire
quality superior to conventional loudspeakers. * Only expensive studlo loud-
(((ﬁc o («K :@)

Pack 107 5-Pin Din 00 . 4=

(—TIx

:ecﬁ 113? i}r-,lzln llen oa o 36
acl ack .. o o 5=
GARRARD SP25 Pack 130 £” Jack Stereo . 96
) Plus 10/ ‘I:ack }88 iﬁﬁudspg?ker Plug .. 355

us 10/~ ac ono Plug .. o1
mk l £1 0'1 9'6 carriage Pack 230 3-Pln Socket . 446
Normal price £15.11.4 Pack 236 5-Pin Socket 6/-

. /-
Pack 234 Loudspeaker Socket,.  6/-

Single record playing unit
o Ready-made Leads

Features include cue and pause

and automatic pick-up return and 3-pin to 3-pin Din . . 12/6
switch off, 3-pin to open end . o 10/6
Wired with mains cable and 5tt. 5-pin to 5-pin Din oo o 16/~
twin screened stereo cable, 5-pin to open end o oo 13-

5 pin din plug. 10/6 extra:
AP75 Complete with base and
cover £35 plus 15/- carriage.

5-pin to 4 phono plugs .. .. 18/6
All leads approx, 6ft. in fength.
Post free, by return.

.. PLINTH & COVER £5.5.0

M- Unbeatable Value plus 10/- p. & p

Sultable for AT60; SP25; 3000; 2500; 3500. Superb

b finish. Spindle can be left in position with cover on.

Cover of neutral smoke tint perspex.

Abllso avallable for AP75; SL99; SL75 £6.17.6 plus
- carr.

Replacement Stereo
DIAMOND STYLI!

%%191-8‘“ 9TAHC 15/-

EMI 10w matched
loudspeaker set 450

T4 ST9 Our price 75/ = inc. 5]-p. & p.

EV26 GC8 each

others on request p. &p. 1/6 13*”’&8*”&!“ ticE‘I’l loud- Eo
speaker and indepen- ashp

Countdown SP dent high frequency B

Teak Cabinet units with associated

crossover network. Fre-

£12 fnsurance quency range 5% to

& carr. 7/6 13000Hz. The cone of

the bass unit has a sur-

A speaker of out- round designed for high
standing specifi- travel giving freedom from distortion

when operated at low frequencies,

cations and tech- Als0 350 KIT 200

nical merit. Solid

Fi ange:
teak cabinetsize: 14" x10°x6°. - 2!;etgu2eor,'ggﬂng.g £7. 1 0. 0 .
Originally deslgned for use with our Normal price £12.10.0 plusB/l-p & p
Countdown stereo budget system Also 150 KIT 10W

but now avaifable separately. 3,80r 15 ohms 50/' plus8/-p& p

SINCLAIR Project 60

SAVEnearly £5 Normal price £23.18.0d.

{20 watt) and power supply unit. Send S.A.E. for full technical brochure.
SINCLAIR 2000 AMPLIFIER SAVE 6ons. Our price 23gns.

Desloned for building into plus
plinths_tc., complete with £19 10/
two 230 Output stages carr.

it SONOTONE
= Cartridges ...

(Fitted Dlamond Styll)
(Ceramic) list price 82/-

Magnetic cartridges =

Dl ).

plus 2/6 p. & p.

. Sensitivity;: 9TA 80mV
Today's value £6. % STAHC ° s5mV/cm/sec 4'7/6
Stylus replacement rms minlmum at 45° at plus

can be carried out without removing

1,000Hz  measured on 2/s
cartrldge. Fully guaranteed. &

Decca SXL2057 P&

Ronette 105 Stereo cartridge (Sapphire 78 Diamond LP) 25/ 2/6 p. & p.

J. J. FRANCIS

(WOOD GREEN) LTD
123 ALEXANDRA ROAD, HORNSEY,
LONDON, N.8. Tel: 01-888 1662

806

BRAND NEW FULLY GUARANTEED TRANSISTORS
NEW PRICES

" SEND
FOR

NEW LIST

1N4001
BSX20 $§/8

/
/8 8/~
BD124 12/8
6| BEN3006 5/-{0C84
BF115 5/
BF154 8/~
8/
12/
8/-
5/
6/~
716
b

4/6)
3/8
8/6;
20/

/:

4A03A 42/6 41 /-
ncuoz 52/6 48/~ 45/~

Beylo 196 INTEGRATED

40/~

C 1304 55/- 50/ 47/6
PA246 52/6 48/~ 45/

2N3055 15/«
Muilard 1 15watt
Silicon Power
25 + 13/-
100 + 1}/«

2N3819
Texas F.E.T.
25

500 + 4/9

IN4003 and 42/-
I AMP 300-400v
+ 1/9
100 + 1/6
500 + 13

BYI127
Mullard 1000v
| amp Plastic
25 +3/3
10Q + 3/-

Siemens VHF

1000 + 4/~

SILICON Diodes
25 +1/6
100 + 1/3
500 + 1/1

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

o e
AF239 8/«

o
OA200/0A202
2/

2N2646 10/6
Motorola
Unijunction

25 +
100 + 7/6
500 + 6/9

AF186 8/-
Mullard V.H.F.
25 + 7/
100 + 6/«
500 4+ 5/-

BYI26 3/-
Mutiard 800v
1 amp Plastic

Mullard 6a 200v
25 + 4/~
100 + 3/6
500 + 3/-
B he e

BCl07/8(9
/6 ea.
LT.T. or Muhiard
25 4 2/3
100 + 2/-
500 + 1/9

OCP71 19/6
Maliard Photo
25 +17/3
100 + 14/9
500 4 13/6
TP v— T TR
0c28 12/6

Muliard Power
25 4 1/«
100 + 10/
500 + 8/6

C45 3/6
Mullard
25 + 3/~
100 + 2/6
500 + 2/-

e

0cC75 5/-
Mullard
25 +-4/3
100 + 3/6
500 + 3/-

i/
500 + 3/6
v

500 4+ 4/-

IN4005 2/6
600y i amp
25 + 2/-
100 + §/9

500 + 1/6

IN4006 IN4007
800v 3/- 1000V 4/-
25+ 2/10 3/3

IN4001 and 21/6
! amp 100-200v
25 +1/4
100 + 172
500 + i/«

ZENER DIODES

400 MW 5%
BZY88 Range
All Voltages

any ons type

500 + 3/-

0Ci40 76
Mullard
13 -
100 + 8/
500 + 4/«

AAYI2 22‘3 =
PLEASE NOTE MINIMUM ORDER gHOULD BE {0/~

Quantity Prices 100+ Phone (O1)

7230401 Ex. 4. All listed devices are

from stock at time of going to press

Please add 1/6 po;c packing to your
order

WwWwWw . americanradiohistorv.com

New Autumn List, New devices,
New prices. Ask for List 36. Send
for free copy today!
Discounts 10% on 12+ any one type

15% on 25+ any one type
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3= Russia |
i Sencati O"Q!r%'#ﬁg%f Hi-F1!

=TRANSWORLD:
- GWAVEBAND VHF A/ Fi

26 Transistors Plus 11 Diodes

a”%ﬁ@ Hi-Fl STERED
RADIOGRAMSGS?")

Comprising 4 magnificent

FROM US,
FPANTASTIC

PLEASE DON'T CONFUSE WITH ‘JIOTCH POTCH’ SYSTEMS MADE INTO A S8ET FROM PARTS OBTAINED FROM A VARIETY OF DIFFERENT SOURCES. THIS
magnificent system from a famous Russian manufacturer is a miraculous achievernent of Russian technology and only Shopertunitics bring you ihis fantastic system (comparable
with specifications costing around £2140) brand sparking new with written 12 mouths’ guarantee for the unbelievable price of only 49} gns,, carriage, etc., 2 gns. You’ll never appreciate
tae wonderfol reprodnction possxble from your old stereo or mono records until yon listen to them on this superb Hi-Fi Avndio Unit. It’s a brenthtnkmg experience; but wait, with the
6 Waveband Radio you can get thousands of 'a‘ransmisslons h-om au over the worid mcludmx ha.m radm, ships at sea, Continental and international stations, Anazing cla.rmy of
tone and incredible station selection. Just read the of this y t ised bigh quality sound reproduction equipment ia matching vnit form:—
Four-speed single Record Player deck, light-weight arm with *‘turnover” sapphu-a stylus and transparen{ deck cover, ete. (153" x 12" X 63" approx). Two Spealrer Cabinets (each
18" X 934" x 8" approx), each contammg 8" high efficiency units and 3” cone tweeter. Fully transistorised Tuner/Amplifier (26 f.ram:stnrs, 11 diodes) (184" X 93" x 87 approx)
incorporating VEF AM/FM plus automatic frequency control, LONG, MEDIUM AXD 3 SHORT WAVEBANDS Yes, S8ix WAVEBANDS in alil All instantaneous Press Button Top
Panel Controls! Push-Pull ontput stage. Frentally controlled rotatable ferrite rod aerial, fnternal FM aerial, meter t}pe tuning indicator, stereo balance control, separate variable
bass and treble controls give superb balance and tone, plus all usual extension socketu. llﬂ 127, 220, 2407 A.C. All cabinets very strongly constructed—with beautiful gleaming
walnut polyester finish—doesn’t staln——retning high gioss indefinitely! Long nal h for cash made this incredible offer poasible! Please don’t 2sk questions
—just hurry! Ouly 500 wilt be lucky! 8parzs & U.K. Service constantly availabls. Send only As} gns. plus carriage, crating handling, ete. 2 gns., and test on 7-day appro. No more to
pay! OR CALL *U.K. Trade distributors claim that British models comyarmg with this specmcatlon could cost you £140! We guarantee to refund’ your mouey if YOU don’t agreel

i Order | by pust to U\bndge TRoad addross or oall at either st store, Commercinl trnvellen please note Buymg Oftice: 37/39 ngh Hulbom, Londcn, WOorL (personal !
] shoppers always weleome at b bot.h our utores) §

Den. WP[S, 164 U4BRIDGE ROAD, LONDON, Wi, 8AQ (facing
8hepherd’s Bush Green). (Thursday 1 p.m., Friday 7 p.m.).

Also 37 High Holborn, London, W.C.1 (Wednesday 1 p.m., Thursday 7 p.m.) .
Both MONDAY-SATURDAY 9 a.m.-6 p.1c.

The New Picture-Book’way of learning

B ASIC ELECTRICITY (5voLs)

ELECTRONICS (6voLs)
You'll find it easy to learn with this out-

standingly successful NEW PICTORIAL
METHOD-—the essential facts are explained
in the simplest language, one at a time, and
each is iilustrated by an accurate, cartoon-

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

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

This carefuily planned series
of manuals has proved a
valuable course in training
technicians in Electricity,
Electronics, Radio and
Telecommunications.

WHAT READERS SAY
“BEST BOOKS IN THIS COUNTRY”

“On going through these books [ have found they are the best books
I have ever had in this countrv.” S.K A., London, N.W.2.

“‘KEY’ TO THE KNOWLEDGE”
““Your books have been the ‘key’ to the knowledge I have needed.”
J.M., Horsham.

| To The SELRAY BOOK CO., 60 HAYES HiLL, HAYES, BROMLEY, KENT BR2 THP
Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paxd
in good condition within 7 days or send the following amounts. BASI
ELECTRICITY 80/- Cash Price, or Down Payment of 20/~ followed b
4 fortnightly payments of 20/- each. BASIC ELECTRONICS 105/~ Cas|
Price, or Dcwn Payment of 20/- foliowed by 5 fortnightly payments of 20/~
each, This offer applies to UNITED KINGDOM ONLY. Overseas
customers ¢ash with order, prices as above.

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

BASIC ELECTRICITY [ ] BASIC ELECTRONICS [ ]
Prices include Postage and Packing.

QL ture

Z ‘UNDERST AND THE B ASIC FACTS” (If under 21 signature required of parent or guardian)

“This is the first time 1 have been able to understand the basic facts

NAME

BLOCK LETTERS
FULL POSTAL
ADDRESS

as all other books are too complicated.” L.W., Sheffield.
A TECH-PRESS PUBLICATION

POST MOW FOR THIS OFFER 1!

807

WwWwWw . americanradiohistorv.com


www.americanradiohistory.com

HI-FI DISCOUNT
WAREHOUSES

DRIVE-IN CAR PARK

TUNER/AMPLIFIERS

AKA} 6600
ARENA R500
ARENA 24 . 9
ARENA 2600 Stereo AM/EM
ARENA 2700 Stereo 10!
ARENA T1500F . .
ARENA T9000 . g
ARMSTRONG [V Decoder
ARMSTRONG 525 ........

PHILIPS RH 790 13!
PIONEER KX330 AM/FM/SW
PIONEER SX770 AM/FM ... 16

PIONEER SX990 AM/FM 134 14
"TELETON F2000 51 10
TELETON 7

TELETON 10AT1 150w RMS 160 0
*TELETON R 115

TELETON TF850

Decoder excent where starred.

Rec. Retail Comet

Price Frice
STEREO AMPLIFIERS
ARMSTRONG 521 56 0 0 ‘46 O
LCI207 .. 25 0 0 17 0
*DULCH 207M 30 0 0 20 19
FERROGRAPH 53 0 0 47 19
GOODMANS Maxam 54 0 0 37 19
*HL505 ........ .23 20 16 19
LEAK Stereo 30 . 53 00 41 19
LEAK Stereo 30 Plus ak
...... . 5310 0 46 19
LEAK Stereo 7 65 0 0 52 0
LEAK Stereo 70, 7110 0 5619
* INEARLT.66 21 0 0 16 18
METROSOUNI .3 00 24 19
PHILIPS RH 591 76 15 0 55 19
PHILIPS RH 580 5115 0 3112
PHILIPS RH 680 28 0 0 19 19
PIONEER SA 500 62 11 4219
PIONEER SA700 . 98 0 0 69 19
PIONEER SA900 . 133 2 0 9618
PIONEER Reverberation .... 45 911 3219
‘QUAD 33 Pre-amplifier...... 43 0 0 3819
QUAD 303 Main Ampl:ﬁer .. 55 00 4813
ROGERS Ravensbourne.. 58 10 0 4619
ROGERS Ravensbourne
(cas 64 0 0 49 19
ROGERS Ravensbrook. 0 3418
ROGERS Ravensbrook
{cased) .. 49 00 38 19
‘SINCL AlR .. 3 90 2219
SINCLAIR PROJECT 80/2 x
30/PZ 2318 © 16 19
L.
250/PZ8/trans. ...... 3217 6 23 B
SINCLAIR Neoteric 8119 © 45 19
TELETON 203E ...... 28 15 0 19 18
TELETON GA 101 30w, RMS 33 15 0 19
VOLTEX 100w. Stereo Disco-
theque, eight electronically
mixed inputs..........ci0 185 0 139 0 0
Starred items, above take ceramic cartridges only.
All others take both ceramic and magnetic cart-
ridges.
TUNERS
*ARMSTROMNG 523 AM/FM,. 53156 3 4419 6
+*ARMSTRONG 524 FM 117 8 3419 6
ARMSTRONG M8 Decoder 910 0O 719 6
*DULCIFMT.7FM . 22 10 1719 6
DULCLFMT.7S Stereo a1 [ 25 5 @
GOODMANS Stereomax.... 8210 & 6319 6
LEAK Stereotetic Chassis .. 58 18 0 5119 6§
LEAK Sterofetic In teak case 67 3 6 5819 &
PHILIPS RH 690 v 410 0 3119 6
PHILIPS RH 0 7010 6
PIONEER TX500 AM/FM 9 6319 8
PIONEER TX800 AM/FM 0 125 0 0
QUAD Stereo FM ] 3919 6
ROGERS Ravensbourne. g 4319 6
ROGERS Ravensbrook 2 3918 6
ROGERS Ravensbrook
3 4219 €
6 19 [
[} 2019 &
0 3319 6
TELETON 201X FM ........ 36 0 0 2919 €
All above tuners are complete with MPX Stereo

PNONPDINANNTANORDODNO

PADD & ONH OD RARIPPIBANRDPIROD LY X110

Rec. Retail Comet

Price Price

63 5 0 49 19

131 5 0 105 9O

TELETON CRS5 .. 20 0 O 95 0

Starred items abo

ceramlc cartridges only.

All others take both ceramic and magnetic cartridges
Except for Armstrong (where decoder is extra) all the
above Tuner Amplifiers are complefe with MPX

Stereo Decoder.

CARTRIDGES

GOLDRING 800 Canrldge .. 1300 710 0
G 300H ... 1013 ¢ 719 6
5] 12 5 0
1 1919 6
[} 430
91/ 1 6 46
GOLDRING G850 . 10 0 5 2 &
ORBIT Magnetic . Special Price 3 9 6
PICKERING V15 AC2 8 619 6
ORTOFONSL15E . 291211 231211
ORTOFON  2X15K
former..... 700 55 4
SURE M3DM. 783 550
SHURE M31E 12 oH 9 90
SHURE M32E 1 2 4 g§15 0
SHURE M32-3 10 310 719 6
SHURE Md4-5 1 2 4 g10 ¢
SHURE Ma4-7 10 3 10 719 &
SHURE M44C 10 310 719 &
SHURE M44E 12 ot 310 0
HURE MS55E 1219 5 10 5 0
SHURE M75G 1712 1 4 0 0
SHURE M75-6 16 13 6 1218 6
SHUREMTSEJ 19 9 1 1519 6
SHURE M75E-95G 23 3 3 1719 &
SHURE V15-11 4016 3 2919 6
SHURE V15—11-7 3818 3 31 00
SHURE M75 .. 2162 1519 €
SHURE M75E/D19 .......... 23 3 3 1818 6
Starred cartridges above are ceramic. All others are
magnetic.
TURNTABLES

GARRARD $P25, fully wired with Goldring

G800 Magnetic Cartridge. Complete wi
base, plinth and cover. Special price £2019
ARENA SP25, with base and

.................... 22 1 0 17 18
DUAL1219!ranscr|phon 60 8 0 4919
DUAL 1209 transcription 4212 4 3419
GARRARD 211 3 9 19
GARRARD SP25 Mk. Il 1511 4 10 10
GARRARD AP 23 16 0 17 10
GARRARD SL658 19 5 14 19
GARRARD SL75 8 3512 4 27 10
GARRARD SLS5B 45 9 1 36 10
GARRARD 401 3114 2 25 19
GARRARD SL728B 2 0 2419
GARRARD 3500, wlth GKS

Cantridge .....veorieree 1515 0 11 19
Base and Cov f to fit GAR-
ARD $P25 SL55 SL658
and 3500. . ... cciininaonen Speclal Prlce 319
GOLDRING 7059 36 21 19
GOLDRING 705/P . 26 0 0 21 13
GOLDRING GL69 Mk li.... 2612 6 2110
GOLDRING GL69 P Mk. 1l .. 35 5 9 27 18
GOLDRING GL75 Spnner 090 319
GOLDRING GL75 P 4 P19
GOLDRING Covers for 69P
and75P ... iieiiiiiiiaeies 4 67 310
GOLDRING GL 75 comple’(e
with plinth, cover and G800
E Cartridge ......ocovnvns 6719 0 53 18

ith

L

o ooooRoORNAND

o moaomos

. ®

COMET for
] after-sales service

Pictured, Service Dept
at Clough Rd, Hull

Wakefield, Doncaster,
and Bridlington

Comet

Rec. Relail
i Price

Price

37 14

9
15 0 0 1019
1819 6 1313
313 0 3 2
212 0 2 2
1919 6 16 19
31 10 24 19

D o D
258850838
-
amOO
-
WSRO C
»
L ~
-
< -
conconoooRnA @ HoA

s
NN~
-

PICKUP ARMS

GOLDRING Lenco L75 . 12 6 6 110 0
GOLDRING Lenco 1.6 9 5 ¢ 700
SME 3009 with S2 shell.. 34 9 5 2719 &
SME 3012 with S2 sheil 36 14 3 2919 &
SPEAKERS .
ARENA HT 16 .....oc0cveer 18 0 10 19
B.&W, Model 70 139 10 15 0
B&WDM3. . 630 52 19

B & W DM 32 0 25 10
CELESTION Ditton 120 24 O 3 0
CELESTION DIRon‘lS 5 32 0 24 0
CELESTION Ditton 25 . 65 0 449 0
GOODMANS Minster . 22 9 18 19
GOODMANS Males{a. 57 0 44 19
GOODMANS Maxim. . 20 7 16 15

GOODMANS Mezzo 3 30 18 22 19
GOODMANS Magnum K2 40 2 28 18
GOODMANS 3005 (pair) 25 0 18 19
KEF Celeste ..... 29 0 21 10
KEF Concord 43 10 3219
KEF Concerfo 53 10 41 19
KEF Cresta . 22 3 17 19
KELETRON KNI 3

speaker system (palr) y 19 0 14 19
KELETRON 824/3

speaker sys!em (palr) 23 18 19
KELETRON  KN104/3

speaker system . 16 15 1219
KELETRON KNt

speakar system .
KELETRON  KN1
speaker system

153
P
-
=1
CODOOCODOOO o OO0 O oo © © © O ACOOCOOO®OOO0OOO 0D
-
@
-
©
CCONABRMODD O MBPNAN O ABOD @ B O O NCOROANNONNSOCONSS

Dovedale 3 29 18
Rosedaie . 46 19
TRITON (pai 0 42 19
Unit 3 Speaker 11 19 9 10
Unit 4 Speaker Kit 6 0 12 10
Unit 5 Speaker KIt 23 10 17 19
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' (OVER 1,520 sq, yds.)

OVER 1000 ITEMS
ALWAYS IN STOCK

ALL FULLY GUARANTEED —
WITH AFTER-SALES SERVICE

All items offered are brand new, latest models in manufacturers’ sealed cartons

Rec, Retail gomet Re;”Retall grolgm Recnggall gzg:t
rice
Price i COMPLETE Hi-Fl SYSTEMS iy 1
CHASSIS SPEAKERS ﬁKA:XE%g%B -deck ...eoin ?;g 18 : ?g g g ‘?E&r_?'}l]:toer?s‘g::g an:;xél;ted and ready for use
GOODMANS Axiette8 .... 7 9 6 519 6 AKAI 4000 4-track Stereo .... 12418 0 9919 6 tape Audio  system
GOODMANS Twinaxietted.. 8 8 8 613 6 AKAI 4000 D 4-track Stereo COMPIELE +eveeernanonne 52 5 0 4519 6
GOODMANS Axiom10 .... 816 8 618 6 ECK 1rorenrrernsrorsors 8919 1 6919 6
GOODMANS Axiom 80 .... 26 1 & 2112 & ARST1T10L deirack Siereo.. 8917 0 6319 6
GOODMANS Axiom20i.... 13 9 0 919 & BUSH TP so Cassette Tape
GOODMANS Axiom 301 .. 19 8 0 1410 0 F " Rocorder ....oorcveensose 20 8 0 2019 6 GARRARD SP 25 mounted
GOODMANS Audiom51.... 12 3 ¢ 610 0 RS Cassetie, Bat A plinth and fover
GOODMANS Audiom 61 1712 0 1219 6 tery Mains Tape Recorder 2019 0 2319 6 wlth GOLDRING G800
GOODMANS 15P 20 00 1619 6 FERGUSON 3244 Stereo Cartridge. Teleton 203
GOODMANS Audiom 18P .. 34 0 0 2618 6 AATBOK v arrerrreriins o712 0 7919 6 Storeo Amplifier 12 watts
GOODMANS TwmAxvom10 985 718 0 FERGU’ON 3245 Twin Track 37 10 2619 6 RMS, and 2 KELETRON
GOODMANS ARU172 ...... 317 8 218 6 FERGUSON 3246 4-track.... 43 0 0 3319 6 654/3 Speakers, each
GOODMANS Trebax100.... 7 8 0 511 8 FERGUSON 3247 4-track.... 48 8 0 3819 6 snoaker 16 @ 2-speaker
GOODMANS Trebax5K/20KL 8 8 0 6 6 0 FERGUSON 3248 4-track ... 54 6 0 41 19 & SYSLOMM «vvervrrrrennses 84 656 3519 6
GOODMANS Midax .. 140 8880 FERGUSON 3249 4-track o 419 6
Gnﬂn ANS Attenuat 314 280 FERROGRAP 9 202 00
SRS 50 e 0o | FESEEAET P
WOI‘ S ........
GOODMANS Crossover Net- S 2-Trac| 0 18 0 0 FE:%LIJOSC‘Snggnn:nv!Ie&g Uzryé
e R aaivar Nt OvO  di FERROGRAEN T04IW STA Tuner/Amplifier and
GOODM)I(\OI\;?ogorossoverNet- 2 6 0 114 6 G4-Track fiapafDeck 713 '23 13 3 sterec decodarp RP 202
works XO/5000 ,...00500000 RUNDI veen »

LE 8in. B / 59 4 8 4919 ¢ player with Garrard SP 25
WHARTEDALE 8in. Bronzel 480 313 6 gﬁ”"o}87§§"§§1"’&k&‘n_ " Bndtwo 3407 Speakers .. 117 0 0 7819 §
WHARFEDALESuber  _ B Hrack)  eeesceonrereens 157 43198
WHARFEDDA'Lé'S' ........... 7120 660 GRUND(G TK 146 (4-track 210 5818 6

uper AULO) «ansencseunsorncrers

10/RS/DD ...... . 1214 0 1010 0 GRUNDIG K 12k Twin-rack 418 0 3419 6 GOLDRING 6L 63P Mk. Ii

WHARFEDALE WMT 1 GRUNDIG TK 148 4-track .. 5712 8 4718 6 mounted in lba;e with
Matching Transformer .... 6 9 13 6 pH|L|psd3302 Cassette Tape . DM 0 g:g;gsg.sg:;?g@ggo \

RECOTAET vrcecentsoezerrs 5 ' 5

LOW COST AUDIO PHILIPS 4302 Twin Track D o0 5900 yrenskbgzlé »%_nv;ph\f’lvegarlfr:

ALBA UAsz2 2 K e “100 Bwo dale _ Super  Linton
QLSA LS L EEEL R SPOBKETS 1orvvencaanenn 14416 0 11549 6

................ "6
USH Sound 743745/ Tot. .. 10213 0 8213 0 Tape Deck c...126 0 0 98
gusn Sound /A7/49 58/ PHILIPS 4408 4+ 013? 00 109 12 e iy

ATEZ  vrvveoncnonnenrane 16518 0 13518 0 PHILIPS N4404 4track Stere F A8 T L NG GL 75P mount
pfcChsainis RN ¢ R g | pmshumses i@ 28 BR T | cotommeel proan
DECCA s%lt‘xrr:d 102453 9710 0 7919 6 P{&l‘(‘:ta?s:tltel)!ecorderlRadlo 2 o :/1 6 \géﬁ:&apsmgexeof:x:g

0 5219 6 TELETON FXB 510 D 4-track G 800E Cartridge. Leak
| 00 6319 6 0 4718 6 Ste{_eok30 Plus gmnxnner
Q in Teak casa. ezzo
° “7’2 13 [ o 2418 g 3 Speakers cuue . ensss 182 1211 14219 6
o 5819 6 0 7949
H uﬁ 13 5 4 0o 2219 0
o 16313 & TosmBAasoSA 94 00 5319 6 T",',oRENﬁ- ;ﬂ 1:%3 Mark
250 ith cover,
(EAKIGOLDRINGT {1 sases anp covers Shute MSSE - Cartridge.
RFEDALE .0voooo.- 1821211 14219 6 § GARRARD WB1 Base ... 317 1 3 28 Leak Stereo 70 Amplifie!
LEAK 70/ THORENS/ 4 16919 & GARRARD WB4 Base .... 513 9 413 0 in Teak case, 2 Wharts
AnrE ' GARRARD SPC1 Cover 314 8 300 dale Dovedale 3 Speakers
MARCONI Unlt 4 2 0 6519 GARRARD SPC 4 Cov 488 3140
ARCON} Unlt 3 g @A SPECIALOFFEROF BASE AND COVER
yﬂ-lgg %l'J’N"%sm 0 §,§}, H dsseggARDIP 319 8 PHORENS TD 125AB Eiec
, SL 35, SL 58 3! ecial rlce { -
TELETONB—trackStereo 1% 13 g :g :g : Z%E‘DEIN’S pnnem 7%" pa 700 tronic Turntablecomplete
TELETON CMS 400 . %19 6 GOLDRING Plinth 69 700 with cover. Shure V15-11
TELETON 2560F 7% 0 0 L Cariridge. Goodmans
ESA?/BTQSE%%’;/ .......... 248 0 0 18919 6 2 gig 2 g,ta apS AMﬁrﬁad{'“"?
ereomax unel
DMANS ........ ... 87215 3 31245 3 12 410 0 2 Goodmans Majesta
ULTRAG405 ... .oviivninnnns P15 0 6619 6 12 40 Speakers. --..ocecn--s 41 9 4 31 9 4
5 0
TAPE RECORDERS & TAPE DECKS 10 31680
ALBAszTwlnTrackBaﬂery 50 218 6 MOTORBOARDS only...... 41811 218 6
Mains . .....
AKA[ ML o 189 0 0 HEADPHONES
AK. D.. o 15919 6 amad B0 0
AKAI X5000 WiL 1 HEHH 500 350
KAl XS0D. .. 3 24 00 1310 0 1012 €
AKA! X-360 6 284 00 . Special Price 319

Complete Price List FREE on request!
S | COMET HIGH FIDELITY

' DISCOUNT WAREHOUSES

Reservoir Road, Clough Road, Hull HUG 70D. Tnt 427398 R -
68A Armley Rd. (Artist St.} Leeds LS12 2EF, Te!. 32085 All in-stock items dehvered by

{Service Dept., New Road Side, Horsforth, Leeds) (° '11eS) s Ecu RI c OR

o tomersiars Comet guarantees that all prices quoted are genuine. All items offered
wolcome topati. [l available at these prices at the time this issue closed for press. WITHIN 72 HOURS
Ample carparking [l Add 9/- for post, packing and insurance on ali orders (Cartridges 4/-) {(Add 20/- only for Securicor delivery)
Sl or, if Securicor delivery required, add 20/- only. ALL GOODS FULLY INSURED AGAINST

Make cheques, Money Orders payable to “COMET". LOSS OR DAMAGE WHILST IN TRANSIT
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DISCOSOUND

DISCOSOUND 40 PRE-AMP

The Discosound 40 offers the same specification as the D.J. Disco Amp
without the power output stage. Size 16inx 7inx7in. Self powered and
ideal for use with the Discosound 100 Power Amplifier below and one of
the outstanding features is that it is capable of running ten of these Power
Amplifiers (Total 1,000W).

PRICE £40.10.0 inc. P. & P.

DISCOSOUND 100 POWER AMPLIFIER

A 100W RMS (8 Ohms) High Fidelity power
Amplifier which utilises all silicon transistors
of ;modular construction and features full
automatic overload protection against short
or open circuits. Frequency response
20-20,000Hz+2dB. The High output is
ideally suited for, discotheques, groups,
clubs, etc., or anywhere where reliability
and quality are required. This unit is the
companion model for use with our control
pre-amp Discosound 40; or can be used with
any other high quality pre-amp control unit.
Completely built and tested on steel Chassis.

'PRICE £49.10.0 inc. P. & P.

DJ70S
INTEGRATED
MIXER-
AMPLIFIER

One of the finest units available on the market today, regardless of price.
The front end of the unit consists of a four channel mixer with separate
inputs and volume controls, plus a separate bass, treble and master volume
control. One of the main features of this remarkable amplifier is its
elaborate protection against short and open circuit_ and we can guarantee
that it is virtually indestructible. Allied to this is its very high power
output (70W R.M.S.), a frequency response (30-20,000Hz43dB) that is
superb, and distortionthat is well below 17 even at full output. The unit
is suitable for use with discotheques, groups, P.A., clubs, etc., or anywhere
that high quality high output is required. Size: 15%in X 5in X 6in..

PRICE £63.0.0 inc. P. & P.

Also available DJ105S 30W PA Amplifier. Similar specification to
above.

PRICE £41.0.0 inc. P. & P.

For full detalls of thess and oll Discosound Produety wirite direct to—

DISCOSOUND,

122 BALLS POND ROAD, LONDON, N.1.

Telephone: 11-254 5779

Full maney back guarantee if returned within 0 days.
Al Discosound Products are guaranteed for [2 months.
Demonstrations given at any time.

8to

M. X B, COMPONENTS (LEEDS) LTD,

(INCORPORATING M. & B. RADIO)
38 BRIDGE END, LEEDS 1 Telephone 0532-35649

GEIGER COUNTERS
Well-known contamina-
tion meter comprised of
main unit fitted with
meter marked in ‘Milli
Rontgens/Hour’, probe,
lead and carrying case.
A very sensitive set which
will give 2 good reading
from most pocket
watches. Very low battery
consumption. Audio out-
put available from sogket
on front panel.’Supplied
in new or as new
condition. .
Model 1. Supplied with internal vibrator power supply unit, enabling
set to work from 4 pen cell batteries 89/6d. plus 7/6d. p.p.

Model 2. Requires 2 HT batteries (not included) 75/—d. plus 7/6d. p.p.
TRANSISTOR MODULATOR FRONT END 4 transistor modulator
pre-amp panel 23” x 43”. Fitted with preset microphone gain control
and mod. filter. Originally used to drive an NKT404 which drove a pair
of NKT404s, Supplied brand new with circuit of complete modulator
22/6. plus 1/6 p.p.

TRANSISTOR INVERTERS. Both models are brand new.

Model 1. 12 vdc input 270 vdc at 150mA approx. output. £3 5s. plus

. p.D.
Model 2. 12 vdc input 330 vdc at 330mA approx output. £5 15s. plus

~d. p.p.
VIiF RECEIVER UNIT TYPE R1933A. 18 miniature valve vhf receiver
ideal for 2 metres, 4 metres or aircraft band. Requires p.s.u. and
oscillator. 45/—d. plus 6/—d. D.D.

300 UNTESTED UNMARKED TRANSISTORS. 20/-d. plus 2/~d. p.p.
600 UNTESTED UNMARKED DIODES. 20/-d. plus 2/-d. p.p.
ELECTRO MAGNETIC COUNTERS. 4 digit GPO type counters.
Used but tested. Six for 30/-d. plus 3/6d. p.p. N
DESK TELEPHONES. GPO type desk telephones complete with dials.
Used but tested. Two for 32/6d. plus 7/6d. p.p. Four for 60/-d. plus

10/-d. p.p.

C{)NSTRUCTOR’S PARCEL NO. 1. Contains one 455Kc/s transistor
FM IF panel, new but faulty: 60 untested unmarked diodes: 3 audio osc
and timer I/Cs with circuits: 6 miniature 12 vdc 100uF capacitors:
4 matched diodes: 5 283010 and 5 DT1602s. 37/6d. post free.

Send for lists of other parcels.

We also have in stock many other items of general interest.

Please send s.a.e. for our latest lists.

YOUR CAREER in

RADIO &
ELECTRONICS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the UK. and
throughout the world. We offer the finest home study
training for all subjects in‘radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians’ Certifi-
cates); the Grad. Brit. I.E.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

To: British National Radio School, Reading. Berks.
Please send FREE BROCHURE lo

Y 5660000608 660008000506600080a00a00a0E0000E00N0BEEEEa0a0aEa a0 Block
Z-¥sFo L A B aRE 086 6000600000000000 0 B000E HG00BEAS0ATAD BEUUONaR0UTREE Caps.
CO0BOLAA0APA00a00a00 DBAa005a0D00a00000 L PP Piease
21

BRITISH  NATIONAL RADIO SCHOOL
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A COMPLETE STEREO SYSTEM

' H . Rec. Retail Other inati of Hi-Fi Brand New & Fully Guaranteed

L.&M. Stereo system comp"ses' Price ©Our Price available on request and more L. & M 2025TC oo a £8 17 8

Garrard BP25 Record Player with Goldring G800 sensational bargains. Plinth and cover to 40B od oo Eo £8 8 0

Magnetic Cartridge complete with plinth and cover fit most makes of Garrard turntables. 8p25 .. .- .4 £1019 8

and ready wired to 5-pin DIN plug A 58 £34 15 0 £21 0 0 Conipiete and ready for easy assembly SL6SB .. iy .. £13 19 @

Teleton 84Q208 Amplifier £28 7 O £20 0 0 with perspex cover of neutral smoke tint. APTS £16 9 6
Two full gize 30" x 107 x % mtematwnally Spindle can be left in position with cover Mldland Stereo Tlmerl
acclaimed Musette speakers £38 0 0O £28 0 0 on .. .. T - = Amplifier 10 watts

—_— Carr. paid Magnetic/Ceramic .. £45 0 0

£101 2 © 270 0 0 Also available L. & M. HiFiStereo Headphones 82 7 6

or available separately

plinths and covers fully
assembled Carr. paid

85/-

Credit Facility Available.

L. & M. SUPPLIES

Hainault House, Hainault Street, New Eltham, S.E.9 Telephone 01-850 0829. Own Car Park. Callers Welcome.

BI-PRE-PAK LT

DEPT.D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE: SOUTHEND (0702) 46344

FULLY TESTED AND MARKED NEW UNMARKED UNTESTED PAKS | NEW TESTED & GUARANTEED PAKS
AC107 8/~ 0C170 4/8 -
AC126 2/6 0OC171 4/6 | H10 25 Mixed volts 1} watt Zenera Top Hat lo /_ B2 4 Photo Cells, Sun Batteries.3 to .5 volt, Io s,
:g{27 :;g ggggg 346 type. .5 to 2 ma. /
AC178 5/~ 26301 2/8 | Bso Dual Trans. Matched O/P pairs NEN. HS BYi27]8iiiconiRecs: 1000 BVl amD- 5
Acxn yo ams e 8 Dyl Trome Mat B 10/- 4 Piastic. Replaces the BY100 10/
2 i o - o B79 1N4007 8il. Rec, Diodes. 1,000 P.LV.
ATF186 16/- 2N1304-5 5/- | Hil Mat geries “Alloy* PNP Transistora. 4 h ’
AF139 716 2N1306-7 6/- 30 4 10/- Liamp P astich 10/-
BC164 §/— 2N1308-9 kiad BS81 Io Reed Bwitches, mixed types, large Io
§81;1-=Bclo7 84: gggg? FET. gl- BS3 200 Trana. Makers rejects. NPN/PNP. Io /_ and =mall. / -
Bp-1| 9%— BO10S §,_ Power‘A / BilJand Com: B89 2 $8P5 Light Sensitive Cells. Light Res. lo /_
BF274 3/~  Transistors B84 | 9 Bilicon Diodes DO-7 glass equiv- to | /_ 4000 Dark IMOQ
BFYS0 D 19- 0A200, 0A202. Bo1 NETI63/164 PNP  Germ. TO-5
BSY2H 78 0023 10/- 8  Ciivaiat to 0C44, 0CE, 10/-
Bg§26 g;— gCZx’; g;- HI5 30 Top ;Zat Silicon Rectifiers 750 mA. Io /_ 3 .
B8Y27 H C26 e Mixed volts. B92 NPN. 8il. Trans. AO6 B!
BEY8 3-  0Cos 78 4 n S SX20 2N2369 |0/
BY2! 3/- 0C36 5/- § B8 50 8il. Diodes sub. min. IN914 and IN916 Io/_
gg}f5A g;; 2]0)31(:“9 13’6 types. 3935 ﬁg%lfirl’g?ns- equiv. to ACY17 to Io /_
S 1 Germ,
0044 2/8 AUY 10 80/- | B16 8 EXIJe}'imenters’ Pak of Inh d lo /_ ~ . -
0045 g;g 2§T:055 %3/8 circuits. Data supplied. B39 200 i&xxed Cagac:t:;ts, Post azng %Mkmg %/"6 lo /_
0C71 28034 /i~ pprox. Quantity counted by weight.
oc1e 2/6 Diodes BS8 8il. Trans, NPN, PNP, equivalent to N
0oci3 a;: AAY42 2/- 50 0C200/1, 2N706A, BSY95A, etc. |0/ bl Rl 1] }(13311;62 3161811}{231820;#?&%02 ﬁcﬁg 10 /.
0C81 2 0A91 2/~ td b id 4 -
0C81D 2/8 0A79 1/0 § B6O 7 Watt Zener Diodes. Mixed voltages. H - " .
ocise 28 oA 1| ™10 10/- | ¢ 250 Jixed Resistors, Port sud gecking 21~ 10
H20 BY126/7 type Silicon Rectifiers 1 amp
20 plastio, Up ¥ 1,000 volts, Io /_ H7 40 ;;V‘;rewound Resistors. Mixed Values. Io B
' Packs of your own ch up stage 1/6.
to the value of 18/« with orders | B¢ 250mW. Zener Diodse DO-7 min. - § HO OCP71 Light Sensitive Photo Transis-
FREEI over £4. f 40 (lass Type. AV,40%, Good. Io/ 2 tors. = |0/"
RETURN OF THE UNBEATABLE Pl | CORRERS. Decigned to zive 5KV when ussd PIDLRECAYS BIEOR
) EVER with HL509 & PY500 valves. As removed from VarlousRantacts and Coil 20/.:
Full of short lead - ol colour receivers at the factory. Post ;sl:’s:call(‘::isﬂg 5/
components, approx. 170, We guarantee at least 30 ONLY £1 each. Post & Packing 4/6.
really high quality factory marked Transistors PNP
and NPN, and a hy:)st of diodes and rectlﬁers. Mounted * ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE *
on pﬂnted circuit panels. 1d
g oo ior SEND FOR OUR FRER LISTS snd CATALOGTE | NPumiM ORbEn 10 CASH WITH  ORDER
3 R -
P PIéEAPSE ,;sx fSRPP{I:K Pl ONLY |0/- EQUIVALENT WITH OUR FREE SUBSTITUTION § PLEASE. Add 1/- post and packing per order. OVER-
j Hei& [P oI5 e CHART. SEAS ADD EXTRA POSTAGE.

www americanradiohistorvy com
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@ LN.D'AiR AN ‘i‘

EM.L
LOUDSPEAKERS
MODEL 450 131"x8”
elliptical with twin twee-
ters. 8 ohm impedance.
10 watts. Brand New,
gunaranteed. Lind-Air
Price 78/8 P. & P. 4/6.
MODEL 150 13}"x8°
eliiptical, 3 and 15 ohm
impedance. 10  watts.
Lind-Air  Price  §9/6
P. & B. 476,

Overload protec-
tion. 20,000 opv.
AC volts 10, 50, 250,
1,600v. DC volts
525, 125, 500,
2600v. D.C. Current
Q-50 uA, 0-250 mA.
Resistance 0-60K,
0-6 Meg ohm. Deci-
bels— 20 to +u2dB.
8ize of meter 4} x 3% x lin. Complete
with case, 85/- P. & P. 3/6.

0

500-1900  volts

ohins  per

Current: 0-30 ud, 0.2.5

ma nA. Resis-
5K, 0-6 Mg (300

ohm and 30K at centre

scale). Capacitance: 19f.

£0 .001 mid. .00L uf to

.1 uf. Decibels: —20 to +224B. Size

4% x 3} x Lin. 71/~ P, & P. 3/6.

An attractive alternative for the enthusiast,
prepared to assemble these excellent
modules to make a stereo asssembly,
7.30 24 watt Power Amplifler 89/8 (2

Stere ;(ty Control/Pre;amplifier £8.19.6
P7.5 Power Supply Unit £4.18.6.
SINCLAIR PROJECT 80 Package dea)
price 18 GNS. P. & P. 12/6.

Project 89 is supplied complete with
instruction manaal and templates for
plinth mounting.

Only takes a few
minutes to set up ready for use.

Lind-Air LA20 Amplifier

Garrard 2026T/C Changer with
Sonotone Cartridge

Pair of Lind-Air General
Purpose Speakers

Recommended Retail Price

£23.2.0
£11.7.6

£18.0.0
0398

39: gns.

Carr. & Ins. 33/~

{ Also available with Ciarrard 3000 changer 4 gns, extra)

SAVE ON AKAI!

T, ]

en Tape Recorder.

List £124.18.0.

Ovur Price 99 Gns.
Carr. 35/~

4000D STBREO TAPE DECK.

List £89.19.1

Qur Price 69 Gns.
Carr. 35/~

1710L Sterec Tape Recorder.

List £88

Qur Price 69 Gns.

- Carr. 85/-

TELETON SAQ203
TRANSISTOR
STEREO AMPLIFIER

= s =

Superb quality hi-fi. 10 watts per
channel music power. Iuputs for
Gramn  (Magpetic and -Crystal),
Tuner and Auxiliary. Tepe Record
output. Controls: Volume, Balance,
Bass, Treble. Attractive oiled
walnut cabinet and brushed alu-
minium front panel.

Y.ist Price £28.2.0

LIND-AIR PRICE

22 Gns.

P. & P10/~

SPECIAL LIND-AIR PURCHASE!
FANTASTIC BANSUI 200 AM/
FM MULTiPLEX STEREO
TUNER AMPLIFIER

Solid state 17 watts music power.
Fully tuneable over Mediumn wave
and VHF/FM Stereo. Inputa for

gram and tape etc. Host of-ouistanding features-details on request. Ree.
Retaitl Price 288.19.10. LIND-AIR PRICE £75.12.0. P. &*P. id/-

SINCLAIR 1C-10 INTEGRATED
CIRCUIT

10 watt Amplifier. Size only 1 x 0.4 x
0.2in, A true hi-fi amplifier complete with
manual giving details of a wide range of
applications and instructions. Guaranteed
5 years.

ONLY 59/6 P.& P. /5.

SPECTAL  TRANSFORMER  FOR
OVERATING SINCLAIR IC-10 from
A.C. mains 230/250v. Output 13v. at
0.5 arap. 16/6 P. & P. 2/6.

Hi Fi Catalogue
100 pages faully illustrated with
8 page P.A. section. All leading
makes and accessories plus detaiis
of Budget Stereo Systemn

5/- P. & P. 1/-

UNILUX MODULES

BCILD A
STEREOQ
AMPLI-
"¥1ER FOR

.

PACKAGQE DEALS
Unilex Modules _—
{iarrard 2025 .. B
Celestion Speakers ... .

LIND-AIR 28 GNS.
PRICE P. &P
Unilex Modules
Garrard BP25 Mk. TT..
B.3.R. C1 Cartridge ..
Celestion Speakers. ... £517.0

£42, 0.7

LIND-ATR

365 GNS.
PRICE . & P. 20/~

DE-LUXE STEREO.
HEADPHONES
With soft rubber
earpieces. Imped-
ance §-16 ohms.
Frequency re-
sponse  23-13,000
cps. With lead and
stereo plug.

59 / P's%.y'

WELLER “EXPERT”

Comiortabie and easy to use. 240v. AC.

Instant dual heat 100/140 wait with two

position trigger control. OUR PRICE €7/8
. & P. 4/6

B

Solderless breadboard panels, £ or re-
labie component covmelz:{;ion:’.£ Bach e
Single DeCs. One B8-DeC with Control
Panel, Jig and Accessorics for solderless
connections to controls, etc., with hooklet
dzx:ﬂsec\‘.‘soron S-Delc;: glving construction
& varie ircui
fbick A y of circuits, £1,
- KIT. Four 8-DeCs with two Con
Parx.gla, Jigs and Accessories and the bo‘:lg!
let "Projects on 8-DeQ" all contained in a
strong attractive plastic case. Ideal for the
professional user. £8.18.0. P. & P. 4/86.
T-DeC KIT £2.10.0. P. & P. 3/6.
8-DeC Btor £2,10,0 P. & P. 4/6

2025 T/C with stereo cartridge .. $£8.19.8
3000 with Sonotone

Base and cover for above . 3
401 £28.10.0
P. & P. Decks 12/6, Base & Cover 10/-
Deck/Base/Cover 17/6.

SPECIAL OFFERS!

S8P25 MkIII with base £16,12,0. P.&P. 15/-
8P25 Mk I with Sonotone 9TAHCD
cartridge and base £12,17.0. P. & P. 15/-
Sonotone 9TAHCD cartridge £2.16.0
P.&P.1/6

94-96, UPPER PARLIAMENTY
STREET, NOTTINGHAM

Tel: Nottingham 404063 (STD 0602)
Open 9-6 Mon-Sat (Weds untif 7.30)

18/19, 25 & 53 TOTTENHAM
CODURT ROAD, LONDON W.1
Tel: 01-580 2225/76
Open 9-6 Mon-Sat (

All Mail Orders and enquiries to Dept. PW2
Kirkham House, 54a Tottenham Court Road,
London, W.1. Tel: 01-580 7041/2.
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PRACTICAL

WIRELESS

VOL 46 NO 10

Issue 768

FEBRUARY 1971

TOPIC OF THE MONTH

= 14
Designer’s Trophy 1€70 :

HE PROJECT AUTUMN competition has closed, the

entries have been read, the equipment examined—and
the judges have retired feeling slightly type-happy. As a
result of all this, it is with pleasure that we can now an-
nounce that the Practical Wireless Designer's Trophy for
1970 has been awarded to Caleb R. Bradley for his winning
article, A High Impedance Voltmeter”. The formal
presentation of the silver cup will be made at the Practical
Wireless/Mullard Film Show at Caxton Hall on Friday,
March 5th.

Other entries which were selected by the judges as
deserving special mention include the following (not given
in order of merit): “Transistorised Oscilloscope” by J. R.
Ransome, "Stereo Decoder” by A. Barber, “Language
Laboratory” by N. Howie, “‘Enlarger Timer” by D. Smith,
“Punchcard Operated Safe” by A. Birds, “Oscilloscope
Trigger Unit” by P. Rouse and A Novel Door Alarm” by
D. Cross. The winning entry will be published in the April
issue and others will appear in future issues.

So much for the successful competitors, but what of
the losers ? Entries were judged on a combination of factors,
including originality, construction, presentation, technical
accuracy and so forth. Thus it is not, perhaps, surprising
that many articles were returned due to non-originality,
poorly written text (in the literal sense), badly designed
circuits, unnecessary complexity. A few entries featured
circuitry which could never work properly (some of
these, however, were nicely buiit!) but the main reason
for failure seemed to be inability to grasp the fype of article.
and the style required. Authors are free to develop a theme
in their own way, but certain conventions should be fol-
lowed (which can be determined by studying samples from
recent issues). To help those wishing to try again, we will
be publishing shortly some hints on how to set about
writing for P.W.

Getting back to Project Autumn, readers will note that
the professional regulars stood aside from the competition,
thus leaving it wide open to anyone interested enough to
put in the effort. Congratulations to the winner and to the
runners-up in the 1970 contest and our thanks to everyone
who entered into the spirit of the event and sent something
along. And remember—now is the time to start thinking
about your entry for the 1971 Trophy, details of which will

be given in the near future.
W. N. STEVENS—Editor.

MARCH ISSUE WILL BE PUBLISHED
ON FEBRUARY 5

NEWS AND COMMENT

Leader 813
News ... News ... News 814
MW Column by Charles Molloy 820

On the Short Waves by Malcolm
Connah and David Gibson, G3JDG 851

Practically Wireless by Henry 865
New Books 866
CONSTRUCTIONAL
Multirange E.H.T. Voltmeter
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by Julian Anderson 826
The Two-Six Receiver

by F. G. Rayer, G30GR 829
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NEWS...

Compact Unit Audio

NEWS...

NEWS...

The Apollo Unit Audio Hi-Fi sys-
tem employs a Garrard 2025 TC
deck and Garrard G.C. 536 cart-
ridge. Amplifier output is 5W per
channel, frequency response 40-
20,000Hz and controls are volume,
bass, treble and balance. Speakers
are in polished teak and comprise
a 6in. twin cone bass unit and a
21,in. parasitic tweeter with LC
crossover. The suppliers stress
that this unit is 100% made in
England and supply a 12 months
guarantee. The plinth, cover and
amplifier unit measures 141;X
123, X 7in. and the speakers
measure 1415 X 8 X 613in. The price
is 36gns. and postage, packing
and insurance come to 50s. Audio
Supplies (PW) 50 Stamford Hill,
London, N.16.

Bristol reader wins
Hi-Fi Competition
Remember the Hi-Fi Competition
which appeared in our November
issue? Entrants were invited to
put in order of importance eight
features applying to the Decca
3000 Series audio unit system.

All entries were examined and
it was decided that the best entry
was that submitted by Mr. A. R.
Dyke, of Bristol, whose order was:
1-J; 2K; 3L; 4E; 5A; 6D; 7-B;
8-C.

Congratulations to Mr. Dyke
who becomes the winner of a
Deccasound 3000 Series H#Fi
system, worth over £200.

Our thanks, too, te all readers
who joined in the competition and
helped to make it such a great
success.

Mini Power Supplies
Bentron Electronics have deve-
loped a new series of miniature
power supplies. ]

The maximum input voltage is,
depending upon the model, 40
volts to 70 volts and the output
voltage 4 voits to 60 volts. All
parts are absolutely protected
against overload and each unit is
completely short circuit proof.
Encapsulation by epoxy resin en-
sures full protection against
humidity and mechanical in-
fluence which results in unusually
high reliability. Further informa-
tion: Rastra Electronics Ltd.,
275 King Street, London, W.6.
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The Transensor
The Transensor offers complete

slide/commentary synchronisa-
tion from one standard-type
cassette recorder. Synchronised

commentaries are made both sides
of an ordinary compact cassette
tape. No special tapes are
required and no extras or “small
black box” are needed as a
separate unit from the recorder.

The makers claim that this is
the only recorder/sychroniser in
its price range that allows one to
erase the sync pulses indepen-
dently of the commentary on both
sides of the cassette tape.

The miniature amplifier in the
Transensor is powered by a PP3
9V battery and when the battery
current is below a - working
strength, a warning tone can be
heard on the recording position.
This prevents the synchroniser
from being used until a new
battery is put in. The switch of
the Transensor is situated in the
4-.pin DIN plug connecting lead,
so that the synchroniser will be
in the “on” position automatically
when used in conjunction with
the projector and in the “off”
position when the plug is re-
moved. Price is £43 whick in-
cludes recorder/Transensor, mic-
rophone, C60 cassette, carrying
case, lead for connecting Tran-
sensor to projector, 2 separate
manuals and 1 year guarantee.
Audio Visual Picture Enterprises,
17 Abercorn Place, London,
N.W.8. Phone 01-328 1461.

WwWwWw . americanradiohistorv.com

£20 Prize Winner

The winner of the £20 prize in the
competition run in conjunction
with Public Opinion Surveys gues-
tionnaire is: Mr. H, C. Anthony,
25 Edwalton Avenue, Peter-
borough.

Trouble geilting
PIWII’

Some readers report having diffi-
culty in obtaining their copies of
Practical Wireless. We strongly
recommend that if this is the
case, a regular order should be
placed with a local newsagent.
If difficulty is still encountered,
please write to me direct, giving
all the relevant information.—
Editor.
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NEWS...

NEWS...

NEWS...

More Room

A useful working surface for
those with small shacks or just a
corner of the kitchen, is provided
by the Foldette—a folding table.
Fixed to the wall by a simple: do-
it-yourself system, it can be pulled
down with one easy movement, to
provide 8 square feet of peace-
restoring extra space.

The Foldette takes wup no
valuable floor space whatsoever,
It has no legs to impede the
endless to-ing and fro-ing that
goes on, and when finished with,
it can be pushed up again, with
just one hand, to lie flat, protrud-
ing only 2%in. from the wall. It
has a specially designed balance
mechanism engineered to return
the table to the wall automatically
if it is pulled down less than 30
degrees. If it is pulled down more
than that it stays put—and doesn’t
descend on to your head just as
you bend to pick up a dropped
screw. Gentle downward pressure
brings it into the positive, ready
for use position where it can
accept a weight of up to 500 1b.

A choice of three colours for
‘the wipe-clean plastic laminate
top fits the table into most decora-
tive schemes. White, Blue, and
Yellow, are available, with two
patterns—Grey Tweed and Teak
Wood Grain. The strong, steel
frame is finished in black stel-
vetite—a coating which gives a
pleasant grained effect to . the
metal. The table costs approxi-
mately £25, with the mechanism
guaranteed for 12 months. The

. Foldette is supplied complete with

everything needed for fixing,
including clear, easy - to- follow
instructions. Polydeszgns Limited,
Coronation Road, High Wycombe
Bucks.

The Foldette table shown In folded
and open positions.

Baker Speakers

A new model—the “Regent” has
been introduced by Baker Repro-
ducers Ltd. and sells at £7. The
D.W.1. Laboratory Loudspeakers
12in. model now has a double
central metallic ellipse.

Copies of the leaflet giving
details of Baker speakers may be
obtained from Baker Reproducers
Limited, Bensham Manor Road
Passage, Thornton Heath, Surrey.

N

0

Readers are cordially invited to the

J)zacttcwﬁ ‘ll)cwEeM
and
Television Film show

(in collaboration with Mullard Ltd.)

Caanton Fall, Caxton Street,
Landan, S.U.1

(Great Hall’ Site)

on
Frniday Sth Maxch, 1971
' 7-15 p.m. for 7-30 p.m.
W. N. Stevens, Editor ef “Fractical Wireless”
and “Jelevision” will be in the chair

The films this year include “The Electron’s Tale"” and the lec-
ture will be entitled “The I.C. Story-Continued" and the principal
speaker will be lan Nicholson of Mullard Ltd. Free refreshments
will be served during the interval. For tickets send a stamped
agdressed envelope marked FILMSHOW to: Practical Wireless
- Editorial, 1.P.C. Magazines Ltd., Fleetway House, Farnngdon
Street, London, E.C.4.
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built in two versions, either as a simple single

range 0-25 kilovolt meter, consisting of high
resistance series resistor and a 0-50 microamp meter,
or as a sophisticated multi-range instrument which
will have many uses in the electronics field, as well
as in television servicing. The multi-range version
has ranges of 2-5kV, 5kV, 10kV and 25kV, with a
constant input resistance of 500MQ on all ranges.

VIULTI= RANGE

JE=

VOLTMIETER

THE E.H.T. Voltmeter, to be described, may be

J. THORNTON LAWRENCE

Single-range Version

The basic circuit of the single range E.H.T. Volt-
meter is shown in Fig. 1. The internal resistance -of
the meter is negligible compared with the series
resistor R1 and so can be neglected. The deflection of
the meter is determined by the input voltage and
the series resistor, giving a full scale reading of
25kV.

Vin (25kV)

Im (50 microamps) = R1 (500M10)

The series resistor is identical to that used in the
multirange version and the construction of it is des-
cribed later.

EHT
vin
R1 1§ (50-10M Lw 5%
500M 1 carbon film
resistors) R o
Fig. 1. Basic circuit of
single-range EHT voit-
meter,
M1 50pA f.54.

B

Multi-range Version

The multi-range version of the E.H.T. Voltmeter
employs an integrated circuit operational amplifier of
the ‘709’ type, operating as a d.c. amplifier and
driving an indicating meter, as shown in Fig. 2.

In the circuit, the operational amplifier has nega-
tive voltage feedback connected in shunt with the
input signal. The ‘709’ type of amplifier has an
‘open loop’ gain in excess of 20,000, and as the de-
manded gain for the circuit, on the most sensitive
range, is only 10, the overall voltage gain of the
amplifier circuit, for all practical purposes, is deter-
mined entirely by the ratio of the feedback resistor

816

Rf to the series resistor R1. The output voltage can
be expressed as:

Vout = Vin X R
v &1

The meter deflection depends on the output voltage
of the amplifier and the meter series resistor Rm
(which includes the resistance of the meter), and may
be expressed as:

_ Vout

Bm

Im

The meter deflection for any input voltage can
therefore be expressed as:
' Vin X Rf

i =
™ T RI X Rm

To change the voltage range, it is necessary to
change the value of one of the resistors in the cir-
cuit, and the most convenient one to change is Rf.

EHT
Vin %

R1 1 Rf (Switched)
500M §

———

OP Amp
V out

M1 50pA

L e

Fig. 2. Basic circuit of multi-range EHT voltmeter using
an i.c. operational amplifier.

Working out the values of Rf required to give the
desired voltage ranges, with R1=500MQ, Rm=100kQ
and Im =50 microamps, we get the following results:

Yin Rf for full scale reading

25kV 100k
10kV 250kQ
SkV 500kQ
2-5kV IMQ
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EHT
Live : L2 J — o B1
a _
3t 50 | mm—
B s L
i R3 <R5 <R6 <R7 SRS
200k [IM 500k {250k [100K 0
‘ , _isep
Input 5 45 , 8 48 . )
]
2 Sla . 29 ]
L-i’____j _________________ +
R2 |
100k i SOpA
401 f.s.d
3 S2c¢
Earth : 1
‘j RN
—_—l 4 C1 L 8
= 200k 002 >82k —
= VR2, Cal
—
w 'y &° off 30k Tlesg B2
I ’/\ A Battery -5 ° : 1 i
v |
psommo | 05T (T 7 i
$1 Clockwise rotation s2 - ¥

of knob

Fig. 3. Complete circuit of the multi-range voltmeter. Switch contacts and knob rotation shown from rear.

In the practical circuit, the meter series resistor,
Rm, actually consists of a fixed resistor of 82kQ, a
pre-set variable resistor of 30k{} and the internal
resistance of the meter. The variable resistor is
adjusted to give the required total value of 100kQ.
Should R1 not be exactly 500MQ, due te resistor
tolerances, the value of Rm can be adjusted slightly
by this variable resistor to compensate for these in-
accuracies and thus give the correct full scale
reading.

Circuit

The full circuit of the Multi-range E.H.T. Volt-
meter is shown in Fig. 3. The e.h.t. voltage to be
measured is connected to the input terminal and
the current through R1 is passed through Sla to the
inverting input of the operational amplifier, pin 4.
The output of the amplifier, pin 10, is fed back to the
input through the selected feed-back resistor, RS to
R8, and S1b.

The output of the amplifier is also fed through R11,
VR2, S2b, S2c and the meter, M1. Switch S2 per-
forms several functions, section S2b and S2c reverse
the connections to the meter for positive and nega-
tive e.h.t. inputs, and short circuits the meter when
the instrument is switched off. Sections S2a and S2d
connect the positive and negative supply rails to the
positive and negative batteries when the instrument
is in use.

An internal battery check position is provided on
Sla by switching to R3 to check the positive supply
battery and to R4 to check the negative supply bat-
tery. The range of the meter in these positions is 10
volts full scale.

The operational amplifier has a small input current
which would cause an off-set voltage at the output.
A compensating current is provided by VR1 and R9 to
bring the output of the amplifier to zero. This con-
trol is the “Zero” control and is adjusted on the
most sensitive, 2-5kV, range for zero indication on
the meter.

Capacitors C1 and C2 provide decoupling for the
amplifier and C3, R10 and C4 are compensation com-
ponents to ensure stability of the amplifier when
operated with considerable negative feedback.

Resistor R2 is included at the bottom of Rl to
prevent voltage building up across Sla if the switch
was in the battery check position, with eh.t. con-
nected to R1l. R2 does not affect the accuracy of
measurement as it shunts the input of the amplifier,
which is very low resistance due to the large amount
of negative feedback being used.

E.H.T. Resistor

The heart of the EH.T. Voltmeter is the chain of
voltage dropping resistors which have to be capable
of being connected to 25kV. Because of the high volt-
age involved, it is necessary to employ a special
method of comstruction that will keep the voltage
across each individual resistor to a satisfactory value
and to allow adequate insulation between adjoining
resistors in the chain and to surrounding ebjects.

Photograph of the partially assembled e.h.t. resistor chain.
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This is done by mounting fifty 10MQ 1, watt
resistors on a framework by two perforated S.R.B.P.
(Synthetic Resin Bonded Paper) boards which are
housed in a plastic beaker, Fig. 4.

EHT Stress
reducing

sphere ...............
(Tobacco tin)

To
resistors

Resistor
assembly
500Mn

Plastic’ beaker

Plastic lid
of beaker

To A
reastor}
Instrument case

R
Solder tag 2BA

Fig. 4. Assembly details of the e.h.t. resistor in its protective container,

The 10MS resistors are fitted in a spiral fashion by
starting at one end and moving one line of holes
(0-1 inch) further as each resistor is fitted, so that
between each resistor and the one directly below it,
there are three blank holes, as shown in the drawing.
Tt is important to make clean soldered joints, with no
spikes of solder or wire sticking out as at very high
voltages any sharp points will cause corona break-
down.

To reduce any tendency for corona discharge to
take place, from the top input terminal of the resis-
tor assembly, it is fitted with a stress reducing par-
tial-sphere consisting of a round edged tobacco tin.

Instrument case

The metal for the top cover is cut, marked out,
.drilled and folded as shown. The position of the
bends have been arrived at empirically and it is
advisable to check the position of the markings by
physically comparing these with the lower part of
the case before actually making the bend.

When the cover is fitting snugly on the lower part
of the case, the fixing screw holes can be marked
through and then drilled for self-tapping screws or
drilled and tapped 6BA. The case may be sprayed
with car touch-up enamel or covered with ‘Fablon’ or
‘Contact’ material and lettered with ‘Letraset.

Meter and Amplifier
The amplifier circuit is built on a 0-:lin. x 0-lin.
matrix Veroboard panel, size 3 in x 2-6in., which is

818

* components list

Resistors : :
R1 500MQ* RS 1MQ 1%
R2 100kQ10% R6 500kQ 1%
R3 200kQ21% R7 250kQ 1%
R4 200kQ 1% R8 100kQ 1%
* Constructed from fifty (50) 10MQ $W.5 % resistors.
All resistors W carbon film (Home Radio).

VR1 30kQ pre-set VR2 30kQ pre-set

Capacitors :
C1 0-02uF 160V poly
C2 0-02uF 160V poly

Integrated Circuit :
Motorola MC1709C (Bi-Pak BP709)
I.C. socket (Bi-Pak TSO14)

Switches :
S1 2-pole 6~way midget wafer
82 4-pole 3-way midget wafer

RS 82MQ 10%
_R10 1-5kQ 10%
R11 82kQ 5%

C3 0-005.F 250V disc
C4 200pF 250V SM

Miscellaneous :
Meter M1, S0uA f.s.d. (Henrys MRA-65B).
Veroboard (1) 0-1 x 0-1in. matrix, 3 x 2-6in.
Matrix boards (2) (Radiospares Type 187).
Knobs (1 Type WK, 1 Type PK with trims, Radio-
spares).
Batteries (2) PPS, and connectors.
Polythene beaker (Tudor Rose, Woolworths).
Earth terminal, plastic feet, high-tension cable.

mounted directly onto the meter terminals. The lay-
out of the plain side of the Veroboard panel and the
wiring connections are shown in Fig. 5. A break in
the copper strip, on the reverse side, is shown as an
‘X’ on the drawing.

It is necessary to use the 0-lin. matrix Veroboard

- because the Integrated Circuit holder used has a

0-1in. pin spacing. As there is only 0-05in. between
the copper strips, it is important to use a small
soldering iron bit and to aveid using excess solder
when fixing the components as this may result in a
short circuit between adjacent strips.

Set Zero and Calibration Controls

The ZERO and CAL controls are of the pre-set
type and the knobs protrude through the back of the
instrument. To avoid any possibility of accidental
misadjustment, the CAL control is set in from the
panel by using spacers and long screws so that the
knob is only just showing, whereas the ZERO control
knodb protrudes the normal amount.

Range and Polarity Switches

The range switch is a 2-pole 6-way midget wafer
switch and is mounted in the upper hole on the
front panel. The switch positions, reading from left
to right, are —, +, 25, 10, 5 and 2-5. The first two
positions enable the negative and positive batteries
to be checked and the other positions indicate the
full scale reading in kilovolts.

The polarity switch is a 4-pole 3-way midget wafer
switch and is mounted below the range switch. The
positions are —, OFF and +.

Connecting Leads:

The earth lead from the Voltmeter should be of a
reasonable size, say 23/-0076, and should terminate
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Marking out and drilling details for the top of the instrument case.

in a reliable crocodile clip, so there is no danger of
the lead fracturing or becoming un-clipped. The
e.h.t. connecting lead should be of special high ten-
sion cable, such as Radiospares ‘E.H.T.’ cable, which
is suitable for operation up to 18kV.

For voltages higher than this it is possible to re-
move the braiding from co-ax cables, to obtain a
conductor with the required insulation. The inner
conductor and insulation on Uniradio 43 is good to
21kV and Uniradio 67 to 38kV.

Some kind of probe tip arrangement is useful
when working on voltages up to about 5kV, but a
simple hook at the end of the probe is probably the
best arrangement for general use as it can be
hooked on and left without being held. The probe
used with the prototype was made from a giant ball-
pen case.

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

The E.H.T. Voltmeter should be carefully connec-
ted to the circuit under test by first connecting the
earth terminal of the voltmeter to the chassis of the
equipment. In the case of t.v. receivers, all the usual
precautions regarding mains connected chassis
should be observed. ‘

It is most important to exercise the greatest care
when working on the e.h.t. circuits of electronic
equipment where these are derived directly from a
50Hz mains transformer. Always stand on a rubber
or plastic mat, work using one hand only and keep
the other in your pocket and never stick your head
near the e.h.t. voltage or inside the equipment. After
switching off, ensure that all the e.h.t. capacitors are
discharged by shorting them out with an earthing
lead.

Calibration

As with any transistor

A Frr T A T AT K S T T T N AT S1b/2
VRI/2 e D 2 P00 CO TR VRN G L p vy / equipment, the wiring
G R T O A /3 hould be double checked
Vs - 1
2 o S1/4  Larticularly the polarity
o S1b/5 of the battery supplies,
b - VR2/1 before switching on.
S1b/1 P
Earth vt*——*—%
_ Note.
s2b/2 ~* . The copper
strip is on the
g reverse side
S2a /4 of board
VR1/1 -
’ L Fig. 5. Circuit board component
= R Veroboard. . .
i e Matrix. 0«1 O¢1 fayout.
b AT A AN Size, 340 246"
e e R L
A St Ll

S2b/1 s2¢/1
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1. With the Polarity switch at OFF, check the
mechanical zero of the meter.
2. Set the Range switch to 2-3kV.
3. Set the Polarity switch to +.
4. Adjust the amplifier ZERO control for zero
indication.
5. Switch the Polarity.switch to — and check
that the meter is still at zero. k
6. Connect the meter to an accurate supply of
2-5kV and set the CAL control to give full
scale reading. The accuracy on the other
ranges should be within about 3%.
|
1]
Earth e _\‘H’
terminal L

Veroboard panel ' 3

l 1 éMe_I]._er terrfing)
‘;\ .- \b \\ l . /
Y o =

./

B1
rPof ‘

PP9

Practical wiring layout of the EHT muiltl-range‘voltmeter.

If no accurate e.h.t. supply is available the meter
may be calibrated as follows:

Fit two new PP9 batteries.

Complete operation 1 to 5.

Switch the Range switch to +.

Switch the Polarity switch to +.

Adjust the CAL control for an indication of

9-6 volts, (48 on the 0-50 scale).

10. Switch the Range and Polarity switches to
— and check that the voltage reading is the
same. ’

11. If there is any difference, adjust ZERO control
so that 9-6 volts, (48 on the scale), is midwa
between the + and — indications. .

woeN

The calibration of the e.h.t. ranges should now be
accurate to within about 7% of the full scale reading
of the range in use.
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THE

MW COLUMN

L

waves this winter. On some parts of the band

they appear in the spaces between European
channels and are audible in the evenings before local
stations close down for the night. Hopei 940kHz
which lies between AFN 935kHz and Toulouse
944kHz, has been picked out several times by the
writer at 2200hrs GMT. The programmes are un-
mistakably Chinese. Calcutta 1130kHz can be found
on the lf. side of the burble on 1133kHz, it signs off
at 1700hrs but has been logged again at 2210hrs
after sign on. Three Japanese stations reported
recently to Medium Wave News are JOIB Sapporo
on 750kHz at 2115hrs GMT; JOBB Osaka 830kHz
at 2030hrs; JOLB Fukyoka 870kHz at 2105hrs while
Chinese have been reported between 2100hrs and
2230hrs GMT on 660, 740, 770, 860, 920, 1020, 1280,
1290kHz. KSBU 1360kHz in the Ryuku Islands
(Okinawa) now signs on at 2000hrs and has been
logged at 2130hrs. Taiwan (Formosa) has been heard
at 2000hrs from BEDS6 900kHz and at 2100hrs from
BEDS7 1100kHz. The VOA operates a 1000kW Voice
of Free Asia in Thailand on 1580kHz which was heard
recently in Holland at 2200hrs and by the writer
at 2240hrs. Bagdad Iraq is a consistent signal during
the evening on 760kHz while from the Persian Gulf
there is Kuwait 1345kHz and the BBC relay on
Masirah Island on 1410kHz, both being logged at
2100hrs. Omdurman Sudan on 960kHz is on the air
until 2200hrs with Arabic programming but should
not be confused with the stronger signal from Tunis
on 962kHz.

There is an Asiatic station on 200kHz on the long
waves which has been heard after the close down of
BBC-2 at 0110hrs GMT, with music that is neither
oriental nor arab in style. The language is unknown
to the writer but is probably Turkmenian, since
Ashkhabad, which is located north of Iran and east
of the Caspian Sea, is listed on this frequency. This
station has been heard several times and on one
occasion was strong enough to produce a beat on the
S meter before Droitwich signed off. Prague on
272kHz closes down at 0100hrs. GMT with multi-
lingual announcements, to clear the channel for
Novosibirsk in Siberia, which has been heard with
news in Russian. ] .

The two oldest broadcasters in the United States—
KDKA and WBZ—which were featured recently in
the Going Back series, are still on the air and are
often logged by DXers in this country. KDKA
Pittsburg is on 1020kHz and WBZ Boston is on
1030kHz. Listen after midnight when the path is
open, and. both will be heard. The third oldest is
WBT Charlotte North Carolina now on 1110kHz,
which is usually logged together with CBD Saint
John, New Brunswick on the same channel. Other
U.S. stations in-the centre of the band are WINS
1010kHz in New York City; WHN 1050 also in NYC;
WBAL 1090 in Baltimore. From Canada there are
CKBW 1000kHz in Bridgewater Nova Scotia;
CJRP 1060 in Quebec City (in French) and CBA 1070
Moncton N.B.

5 SIATICS have been prominent on the medium

Charles Molloy
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AMATEUR
BANDS

COMMUNIGATIONS
RECEIVER

RF Amplifier/First Converter

In order to reduce the complexity of the switching,
the tuned circuits are arranged round a 4-wafer,
single pole, 8-way switch, Sla-d. Any compromise
is more thap made up in efficiency, particularly as
there is only one switch contact per circuit instead
of the usual two or three, plus a bonus of considerably
simplified wiring. The circuit is shown in Fig. 11.

Trl is used in the common collector mode, which
provides a sufficiently high input impedance (about
100kQ) directly across the tuned circuit.

The 7TMHz coil L2 is permanently in circuit, a
capacitor C2 being switched across it in the 3-5MHz
position to resonate the coil in this band, while on

!
i
]

W.CAMERON

of low noise, the oscillator injection is at a rather
low level (about 100mYV). The oufput from the mixer
is via the screened lead to L1 in the second converter
stage.

Probably the nearest that one can get to stability
approaching that of a crystal (in an oscillator circuit)
is the series tuned Colpits circuit. This has a number
of good points, not least being the fact that small
changes in inductance have little effect on oscillator
frequency, which is as well, as the band switch has
to be part of the inductance. In fact, due to being
in the low impedance end of the coils, the switch
has no effect on oscillator frequency. It is possible
to zero beat a signal on one band and then switch

TolL)

I

+9V stab.

the h.f. bands another coil is switched in parallel
to resonate in the required band.

The series resistor R10 in the base of Tr2 deliber-
ately holds down the gain which would otherwise
be excessive, and also reduces the loading of Trl,
at the same time helping to keep the gain constant
on all bands, as the load is now almost purely
resistive.

The same method of switching is used in the
collector circuit of Tr2. A low impedance link carries
the signal to the mixer Tr3 via C8. In the interests

F/T= Feed through capacitor

Fig. 11: Circuit of the r.f. amplifier and first

e T /,-' converter stages with details of the bandswitch
1 **»I._r"_ - connections.
S1a-d

around, returning to this band, when the signal will
still be in zero beat.

As a point of interest, it should be possible to
use this converter with any receiver covering 1-5-
2-0MHz (or even 1-0-1-5MHz) by taking Tr3 collector
to the 9V line via an r.f. choke or a 2-2k{) resistor,
and coupling via a 0-01uF capacitor and screened
lead to the receiver aerial and earth sockets. Test
voltages are given in Table 4.
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Construction

The unit is built up in a box chassis, fabricated
from tinned plate with aluminium end panels, each
stage being screened from its neighbour by a par-
tition screen, also of tinned plate.

The chassis measures 6 X 4 X 13in and the
assembly details are shown in Fig. 12. Partitions and
end plates should be cut very slightly undersize.
Drilling is completed before the pieces are assembled
but note that the two screws holding the front of
the gang also secure that side of the front plate.
Take care that all the holes for the switch wafers
are aligned correctly, any undue stress on the switch
sections will cause excessive wear and erratic
operation later on.

TABLE 4
Collector Base Emitter
il 89 10 0-4
Tr2 88 14 0-9
Tr3 9-0 09 03
Trd4 4-5 2:0 1-4
Measured with 20kQ/V meter

When all the parts of the box are ready, the front
plate and gang are fitted first, then the switch shaft,
indexing mechanism, and first switch wafer. The
mounting position of the wafer is as Fig. 11. Mark
the positions of the three partitions as these are
fitted only after the wiring-in of the components in
each previous section has been completed.

Next wire up the first stage as in Fig. 12. The
coil formers are secured with impact adhesive and
earth returns are soldered direct to the chassis.

1% ——= 1182

VCla m
l

LELISL L))

To L1
15 (IF)
chassis \

Aerial 1*5

Fig. 12: Wiring details of the r.f. amplifier and first converter stages.
Winding information for the inductors is given in the adjacent table.

822

The first partition, with the second wafer secured,
is now soldered into position, and wiring of the
second stage completed. The procedure is repeated
for the third and fourth stages.

Alignment

This will be made easier, if the r.f. coils are first
roughly pre-tuned. To do this, solder a diode (OA70
or similar) to the live side of VCla and connect a
meter from this to chassis. Set the gang to mid-
position and inject a 3-8MHz signal into L1, switching
to the 80m band. Adjust the core of L2 for maximum
reading on the meter. The reading will depend on
the output available from the signal generator, but
can be expected to be half a volt or so. If more,
the output: from the generator should be reduced;
if less, use the 50 or 100 microamp range of the
meter. An indication of maximum reading is all that
is required. Repeat the procedure on the 14 and
21MHz bands.

The coil L2 is common for both 7 and 3-5MHz
bands and L4 for 21iand 28MHz bands, the swing
of VCla being sufficient to accommodate the two
adjacent bands in each case.

The coils in the second stage can be adjusted in
the same way by connecting the diode to VC1b and
injecting the signal into L5.

Note that the unit is nof connected to a power
supply for these adjustments.

Assembly and Final Alignment

With the aid of the cover photograph of the
receiver (December 1970 issue of PW) and the
below-chassis view in Part 2 (January 1971) the
various units can now be assembled on to the com-
mon chassis which is. 12 x 9 x 2in and made of
18 s.w.g. aluminium. The panel 12 x 4}in (12 x 4§in
with flange) is bolted to the front to carry the tuning

INDUCTORS
Function

L1 3 turns p.v.c. insulated wire over

earthy end of L2
L2 50 turns 36 s.w.g. enam. close

wound AE 80/40
LS5/6 As L1/2 RF 80/40
L3, L7 ;| 28 turns 32 s.w.g. enam. close

wound AE/RF 20
L4, L8 | 15 turns 24 s.w.g. enam. close

wound AE/RF 15/10
Le 65 turns 36 sw.g. enam. close

wound Osc. 80
L10 40 turns 32 s.w.g. enam. close

wound Osc. 40
L1 20 turns 24 s.w.g. enam. close

wound Osc. /20
L12 15 turns 24 s.w.g. enam. close

wound Osc/ 15
13 9 turns 24 s.w.g. enam. close

wound Osc. 10

Above inductors wound on Radiospares formers 2in.
dia. with dust cores.

L14,15 Each 2 turns 24 s.w.g. tinned
copper wire ¢in. jd. self-
supporting Osc. 10
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take a good
look at

miniature
soldering irons

= ; % Complste precision This kit—in a rigid plastic
iy 7. ﬂﬂd‘l’l"ﬂ kit w5 “to0l-box” — contains
) A & Model CN 15 watts
- - — - = 5 miniature iron, fitted
;618 wasty. Fittes I 12" bt for miniaturs > I : " bit. Interchangeable
@tk onpr g s spare bits. ", A"
X

e bk, 178”81 15" sodt TIH " avnilatite.
Far 240, mm Hinwin£1-80 (36/-}

e

T L PRECISION MINIATURE SOLDERING IRONS

& Felt cleaning pad
4 Standfor soldering iran

Antex, Mayfiower House, Piymouth, Devon.
Telephone: Plymouth 67377/8.
Telex: 45296. Giro No. 2681000.

‘E’mmiltﬁ = 34 bt PLUS 36-page booklet on From Electrical snd Radio

i 1 -10-Solder™—a mine Shope of
¢ ahamguabin spase Bits 3/32°. VE", How 0.5 - [] Ptease send me the Antex colqur
?; < aepilabiti, For 340 220, TR0 0 ¢ ‘.’né"L‘iL'I?s‘Lf’J'n',‘T' amateur ,’f,"‘i'..i:" £2'75 (55/ ) catalogue )
woie., Fréin £ 50 (361~ & -

D Please send me the following irons

@m Quantity Mode! Bit Size Volts Price

weatis, ¥ icted wak 178" bit. L
'hmpd:l( Bjw 3/KT" BB pdnd P
m-‘:woduélh)n

a0 | “WEIJS“M G Mode! CN 240/2
thqu'sw !ﬁf' I | 15 watts - 240 volts £1.70 (34/ -)

S’;‘“:' m\:ﬂ Hﬁ“ww}mﬂww Fitted with nickel plated bit {3/32") and in

s;mtammdm s For i modhey handy transparent pack. From Electrical
ity d Radio Shops or send cash to Antex,

----‘"-"':-T-H---------------------ml

i
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SEMICONDUCTORS & COMPONENTS RETURN OF POST SERVICE
BRAND NEw SOLE AGENTS FOR SOLID STATES DEVICES INC,, (USA). IN U.K. GUARANTEED
PANEL METERS
TRANSISTORS 38 Series—FACE SIZE 42 X 42mm. All prices for 1-9 pieces.
26301 4/~ 2N3402 4/6 SN143 13/8 BCI6SC 3/~ BFYT5 6/~ NKTST M- 106“3.133/6 132% 5%!6/}).5%%%' 32/6, il Azszws 50‘0'50/" SR
M 40 D g U Tl pam  ye mros o0 wemie o0 | s s el Bol Sholtl bet B e lov se
= NEKT2: - -
%‘5332 g;s 2§§ﬁi % f'c'é"_lo,g eI 35?. Yy e R 5;6 20V, 25/ 50, 25/; soov 25/; 500, 25/-. ALL METERS D.C.
~ 2N 000 BC170 BFY90 13/8 NKT 281 b5/6 SILICON RECTIFIER
2G309 8/- 2N3416  4/6 40251 17/ BC171 8/~ BPX26 87/~ NKT 713 4/- PIV 50 s 800 1000 1200
2G:371 8/- ©9N3416  7/8 40309 8/6 BC172 3/~ BPX29 88/~ NEKT 781 8/- | IA 2/~ 2/6 3/- 3/ s/e 3/9 4~ —
23374 4/~ 2N3417 /8 40310 9/~ BCL75 4/6 BPY10 20/~ NKT10419 /- | 3A 8~ - Y 8- — —_
2G:381 4/8 9N38570  95/- 40311 7- BC182 2/6 BRY39 9/6 NETI10439 7/6 | 6A —_ - 6/— 8- 68 7~ 1o+ —
N4 4/8 oN3572 19/8 40812 9/8 BOIS2L 9/~ BSXI9 8/ NETL0519 10A — 8- 9/~ 10/~ 11/6 11/8 18/~ 19/8
2N696 4/~ 2N3605 5/6 40814 7/6 BC183 2/6 BIX20 /6 6/6 | 17A 9/6 10/ 12/8 14/6 17/6 21/~ 28/
2N697 /- 2N3606 5/6 40320 7/6 BC184 8/~ BSX21 /8  NEKT20329 *5A only IATypesa,replastxc
2N698 /- 2N3607  4/6 40323 8/8 BC2I12L.  2/6 BSX26 /-~
2N706 /6 2N3702 /6 40324 9/6 BCY30  §/8 BSX27 /6 NET20339 DIODES & RECTIFIERS
2N706A 2/8 2N3S703  2/8 40326 7/6 BCY3l 5/6 Bsx28 /8 INGL  4/8 I8132 s/- BAIS6 4/ BY164 11/6 OA73 1/9
2N708 /-~ 92N3704  8/6 40320 6/~ BCYS2 7/6 BSX60 16/8 NET8011l IN914  1/8 IS940 1/ BAXIS 1/8 BYXIO 4/6 O0A79 1/8
2N709  12/6 9N3705  8/- 40344 5/6 BCY33 4/~ BSX61 1%/ . IN916 1/ AAll9 2/8 BAX16 1/9 BYZI0 7/~ OASl 1/8
2N2718 /- 2N3706  2/6 40347 7/6 BCY34 4/6 BSX76 4/8 NETS0112 IN4007 4/8 AA213 4/8 BAY18 3/3 BYZIl 6/6 OAss 1/8
9N726 /- 2N3707  8/- 40348  10/6 BCY38 4/8 BSX77  b5/8 18010 8/~ AAZI3 4/~ BAY3L 1/6 BYZ12 8/~ OA% 1/8
2N727 )~ 2N3708  2/- 40360 8/6 BCY39 10/6 BSX78 /6 NKT80113 18021 4/~ AAZ15 2/6 BAY38 8/9 BYZ13 5/~ OA91 1/8
2N914 /6 2N3709  2/- 40361 9/86 BCY40 7/6 BSY24 /~ 1844 2/- AAZI7T 2/~ BY100 8/8 FST3/8 4/~ OA9 1
9N916 /8 2N3710 2/8 40362  11/8 BCY42 /- BSY25 /-~ NKT80211 18113 3/~ BA100 3/~ BYI103 /6 OAB 3/6 OA200 2/-
2N918 /- 2N8711  2/8 40870 6/6 BCY43 /~ BSY26 /8 18120 8/~ BA102 4/6 BY122 7/8 OA9 2/~ O0A202 2/-
2N929 /8 2N3715 44/6 40406 11/8 BCY54 /6 BSY27 /6 NET80212 18121 8/6 BA110 7/~ BY124 8/~ 0Al0 4/
2N930 /6 2N3716 58/- 40407 8/~ BCY58 /86 BIY28 /6 18130 2/6 BA1l5 1/6 BY126 3/- OA47 1/8
2N987 10/ 2N3773 48/- 40408  10/8 BCY59 4/8 BSY29 /8 NET80213 18131 2/6 BAl44 2/ BY127 3/8 OA70 1/8
2N1080  4/8 2N3819 7/~ 40410  12/8 BCY60 19/8 BSY32 )/~ 18/6
2N 1091 /8 2N3823 18/6 40467A 11/8 BCY70 4/~ BSY36  §/- NET80214 ROA INTEGRATED CIRCUITS
2N1131 /- ©2N3854  5/8 40468A 7/~ BCY71 /8 BSY37 b/~ CA3000 86/~ CA3020A 88/~ CA3036 15/~ CA3050 87/-
2N1132 /— 9N3854A B/8 40600 14/8 BCY72 /6 BISY38 4/8 NKTs80215 CA3005 24/~ CA3021 32/~ CA3039 17/- CA3051 97/-
2N1302 /6 2N3855 5/ AC107 8/~ BCZ10 /6 BEY39  4/8 i CA3007 53/~ CA3022 28/- CA3041 22/~ CA3052  83/-
2N1303  8/6 2N3855A 8/~ ACI26 4/~ BCZI1 /6 BSY40  6/6 NKTS0216 CA3011 15/~ CA2023 28/~ (CA3042 22/~ CA3053 10/-
2N1304 4/8 2N3856  6/- AC127 5/~ BD116 22/6 BSY51 /6 18/8 CA3012 18/~ CA3026 20/~ CA2043 28/~ CA3054 28/~
9N1305  4/6 ON3S56A 7/~ ACI28 4/~ BDI21 18/~ BSY52 /6 0C20 15/~ | CA30138 21~ CA3028A 15/~ CA3044 24/- CA3055  48/-
2N1306 5/~ 2N3858 /- ACL54 4/6 BD123 16/6 BRY53 /8 0C22  10/- CA3014 25/~ CA3028B 21/- CA2045 25/~ CA3059 33/-
2N1307 b/~ ©2N38584 6/~ ACL76 5/- BD124 12/- BSYs4 /- 0023 10/~ CA3018 17/~ CA3029 18/~ (CA3046 15/~ CA306¢ 24/
2N1308 6/~ 2N3859 /8 ACI187 12/~ BDI131 19/6 BSY56 18/~ o0C24 10/ | CA3018A 22/~ CA2029A 88/~ CA3047 28/-
2N1309 6/~ ©9N3859A /8 ACI88 /6 BD132 19/ BSY79 /- 0025 /6 | CA3019 17/~ CA3030 28/~ CA3048 41/~
gg}ggg g;e gggggg . {— ACY17 ;s BDY10 gg;g BSY82 %/g 0026 /8 CA3020 26/~ CA3035 25/~ CA3049  82/-
- ~  ACY18 - BDY1l BEY90 /8 0Ce8  1%/8 i -
oN1631 7/~ 2N3877 /- ACY19 /~ BDY17 80/~ BSY9A 28 o0Cee 1 56 ﬁ:ﬁ:,ﬁ.d e tprOTOROLA DATA SHEETS
2N1632 /- 2N3877A 8/~ ACY20 5/~ BDYI18 85/~ BSW4l 88 0C30 /- | MC724P 18/8 MC799P 18/3 2/6 per Type
2N1637 6/~ 2N388A- 12/6 ACY21 5/~ BDY19 39/6 BSW70 /8 0C35 10/~ MC780P 49/5 MCS38P  109/8 We can now offer the whole range
2N1638  5/8 2N39%00 7/6 ACY22 4/~ BDV20 22/6 Clil 18/~ 0C36 12/8 MC788P 16/8 MC1303P 54/~  of Motorola L.C's and most of the
NN b anasort 18;5 AGvio - Doves g;s Gizs 1?56 Ocss  10)8 | MCIsoP 1y MO0 79/ RCA, Mullard, Siemens and G.E.
IN18S 86 ns90s T~ ACva /- BDYSL 95 Gdog 8 oo o %g;gg; %/g MC1552G 92/2 1.C’s at Industrial Consumer prices
2N1893  7/6 9N3004 /-~ ACY44 8- BDY62 20/~ C74d [ /= | Faiehitd ©1-8 6-11 124
2N2147 16/8 2N3905 /6 AD140 10/6 BF115 5/~ D16P1 7/86  0C4s /8 1,900 Buffer 8/8 8/- 718
2N2148 11/8 2N3906 /8 AD149 11/8 BF117 9/6 D16P2 8/~ 0C46 /- 1914 Dual Gate 8/6 8/- 78
2N2160 11/8 2N4058 /6 AD150 12/6 BF163 7/6 D16P3 718 ocro /~ 1,923 JK Flip Flop 12/6 11/9 11/~
2N2193 8/~ 2N4059 /-~ AD161 7/8 BF167 b/~ DieP4 8/~ 0C71 2/8 L709 Operational Amplifier 21/~ 19/8 18/-
ON2193A 8/6 2N4060 /6 AD162 7/86 BF178  8/8 GETL02- 8/~ 0C72 2/8 Prices on Appli
INIMA @0 NN B8 At 9% ez 08 GEmUS 4- 0G4 | GonHhnie
~  BFL ET1 4/- 0075 4/8
3N2218 G- oN2d /8 A¥1ls - DBEire 14/6 GETUS - Ore 49 i ol ol s et e A T
N g b 38 dmy 00 BNM 0o BEAD B oo 0 ) He rhe &5 g Gl doy Mool
gggg?‘; g;_ 2§ 328? ; ﬂﬁg 1458 BFIS4 g% GRTST3 %" O8> 4;3 ]1;:;12;;’:‘1 387/8 thusiasts and Industrial users.
—  9N428 — BF185 GETS80 6/~ 0C83 -
9N2987 21/8 2N4288 /6 AF124 4/8 BF194  8/6 GET887 4/~ 0C84 ;- {;‘ﬁﬁ 33,’1’ %’E}S% H/S [IRIRCS
2N2297 /i~ 2N4280 <8/8 AF125 4/~ BF19% 4/~ GETS89 4/6 0C139 /8 TAA263 15/8 FIH141 17/6  8C41D, 6A 400V
2N2303 /- 2N4280 /6 A¥126 4/~ BFI9%  8/8 GET890 4/6 0CL40 /8 | TAA300 35/ FIH161 17/8 ! 95/~
2N2368 j~ 2N4291 /8 AFI27 /6 BF197 8/6 GET896 4/6 0C170 B/- TAA310 26/~ FIH1TL 18/3 8C41B, 6A 200V
2N2369 /- 2N4292 /8 AF139 /8 BFi98  8/8 GET897 4/8 OCI71 '8/~ | Taas00 1478 FIH901 17/8 . 20/~
2N2369A 8/6 2N4303 /8 AF178 /6 BF200 10/6 GETS98 4/6 0C200 /6 | TAA350 35/ Figiol 97/8
9N2410 /8 2N5027 10/6 AF179 14/ BF224 4/~ MATI00 6/~ 0C201 /8 | TaBlOl 19/6 FITi01 87/8 40512, 6A 400V
2N2483 /8 2NG028 11/8 AF180 10/6 BF225 4/~ MATI0L 6/~ 00202 12/8 | Tah1lo 398 FIT141 62/6 ’ 83/
2N2484 /8 2N5029 9/8 AF239 8/8 BF237 4/6 MATI20 6/- 0C203 /6 TADI100 39/6
2N2539 /8 2N5030 8/6 AF279 9/6 BF238 4/6 MATI21 8/~ 0C204 /8 Plessey 8C50D 80/~
2N2540 /8 2N5172  2/6 AF280 12/6 BF244 6/8 MC140 6/6 0C205 12/ Dataand Ap, SL403A 42/6
2N2613 7/~ 9N5174 10/6 AFZI1  6/6 BFW58 5/6 MJ400 216 0C207 15/~ P ets 2/8
zgggy 1% 2§§};§ 1g;e Agyzs % BFW59 g/— MJ420 28/8 OCP71 /68
2] 6 2] -~ ASY27  7/6 BFW60 /-~ MJ421 22/8 ORPl2 12/8 THYRISTORS CAPACITORS
2N2696 /6 2N5232  b/8 ASY28  5/6 BFW6L 9/8 MJ430 20/8 ORP6L 1 ;— PIV 50 100 200 300 400 A large and comprehensive
2N2711 /- 2N5282A 6/- ASY20  5/6 BFX12 4/6 MJ440 19/86 P346A 4/6 | TA 5 58 7/6 8- 9/6 range available:  Electrolytic,
2N2712 /- 2NG245 9/~ ASY36 b/~ BFXI13  4/6 MJ480 19/8 TIP29A 10/- | 4A  9/8 11/~ 11/ 16/6 Polyester, Ceramic, Poly-
2N2713 /8 2N5246  8/8 ASYS0 5/~ BFX20 6/~ MJ481 25/~ TIP30A 12/~ | 6A — 11/~ 18/~ 15/~ styrene, Silver Mica, Tantalum,
2N2714 /- 2N5240  i3/6 ASY54 5/~ BFX30 @/~ MJ490 20/~ TIPSIA 16/6 | 7A — 11/~ 18/- — 19/8 Trimmers, Tuners.
2N2865 12/6 2N5265 656/~ ASYS6 /6 BFX43 7/6 MJ491  27/6 TIPS2A 19/6 | Also 124, 100 PIV, 15/-; 600 Examples:
2N2904 /- 2N56266 85/~ ASZ20  7/8 BFX44 7/8 MJ1800 43/8 TIsad  13/8 | PIV,85/8; 2,000mF 25V, 8/6
2N2904A 6/8 2NG267 b62/6 ASZ21  8/8 BFX68 18/6 MJE340 12/6 TIS43 /— 2,500mF 50V, 13/6
2N2905 /8 2N5305  7/6 AUYI0 30/~ BFX6SA 13/6 MJE520 17/8 Tisad 8 VERQBQARD 3,000mF 25V, 10/6
2N290GA 8/- ©2N5306 8/~ BCLO7  2/8 BFX84 5/~ MJE521 17/8 TIS45 8 01 5,000mF 50V, 19/6
2N2906 5/~ 9N5307 7/6 BCl08  2/¢ BFX85 6/8 MPF102 8/8 TIS46 8 ,,m, Matriz s
oN2906A 5/6 2N5308 7/6 BCL09 2/ BFX86 5~ MPFI03 7/8 TIR47 /6 [ 23 x 3t 3/8 4/ WIRE-WOUND RESISTORS
2N2907 /- 2N5309 12/6 BCl13 65/ BFX87 5/ MPFi04 7/6 TISdS /8 | of x 5in a3 4/9 25 watt_ 5% (up to 270 ohms
2N2923 /- 2N5310  8/6 BCl15 8/~ BFX88 b/~ MPFLO5 7/6 TIs49 /8 | 33 x 33in 4/3 4/9 only). 1/6
2N2924 /- 9N5354  5/6 BCLI6A 7/6 BFX89 19/ MPS3638 6/6 TIis50 /8 | 33 x bin 5/6 5/8 5 watts5 % (up to 82k only), &/
9N2925 /- 2N5355  §/8 BCLL 6/6 BFX92A 12/6 NKTO0013 9/6 TIss51 2/6 | 3% x 17in 18-  21/8 10 watt 5% (up to 25kQ only)
2N2926 2N5356 /8 BCI2l 4/~ BFX93A 14/~ NKTI24 88 TIS52  2/6 -| 3§ x 17in (plain) —  11/8 2/6 ° ’
DY 38 RN BS RGE - hnt v nma feome 40 ) Doumihn'we S
. Yellow - 1 NKT126 TIS60 4/8
. Orange 2/6 9NGas7 11)8 BO126 11~ BFYl? 4/¢ NKTI28 5/ Tisel 5 | oo hine (bass 5 LU Ll il
2N3011 6/~ 2Nb457T  7/8 BC134 6/6 BFY13 4/8 NKTi35 b5/6 TIS62 5/8 | Vero Cutter, 9/~ Carbon: 8
2N3014  €/8 2N7ISA 6/~ BCI35 86 BFYL? 4/8 NKTIS7 6/8 ZTX107 8/8 : Log. and Lin., less switch, 8/
2N3053 5/~ 28005 15~ BC136 7/ BFY1S 6/§ NKT210 6~ zTX108 88 | HEAT SINKS Log. and Lin., with switch, 4/6.
2N3054 10/~ 28020 40/~ BCl40  7/8 BFY19 6/ NET2ll 6/~ 2ZTX109 88 | 4.8 x 4 x lin Finned for Two | Wire-wounu Pots (3W), /8.
2N3055 15/~ 928102 10/- BC147 8/6 BFY2L 8/6 NKT212 6/~ ZTX300 3/8 TO-3 Trans., 9/8. 4.8 x 2 X lin Twin Ganged Stereo Pots, Log.
2N3133 @/~ 28103 §/- BCl48 2/ BFY24 9/~ NKT213 6/- 2TX301 8/6 | Finned, for One TO-3 Trans., | andLin.,7/6.
2N3134  6)- 28104 §/~ BCI49 2/ BFY20 10/~ NKT2l4 4/6 ZTX302 4/6 | 8/8. For SO-1, 6. For TO-5,
2N3] j— 28501 6/6 BCl52 /6 BFY30 10/~ NKT216 4/6 ZTX303 4/6 | 1/~ Fioned. For To-1s, 1~ | PRESETS(CARBON)
2N8136 b/~ 28502 7/~ BCi54  8/6 BFY4l 10/~ NKT216 7/8 ZTX304 6/8 Finned. For TO-18, 1/~ Finned. 0.1 Watt 1/~
2N3390 5/— 28503 5/6 BCL57 4/~ BFY43 12/6 NKT217 8/6 2ZTX500 4/6 0.2 Watt 13
2N3391 3N83 8/~ BCl158 3/6 BFYS0 4/6 NKT219 @6/~ ZTX501 b/~ RESISTORS 0.3 Watt 18
2N3391A s/- SN128 14/~ BC15O 4/~ BFYSl 4/~ NET223 5/8 2ZTX502 5/- | g0 o
2N3302  8/8 SN140  15/6 BCI60 12/6 BFY52 o NuThd & aIXb0s b it B9 8. THERMISTORS
9N3393 8- 3N141 14/6 BC167 8/~ BFY53 NET225 418 zZTXs04 1zje | §weit 5% 04 R53 (STC) 26/6  VAST05 178
2N3304 3/~ 3N142 11/~ BCI6SB  2/9 BFY56A 11/6 NET22¢ 6/- ;wa.tt 5%, 6d. K151 (1k) £/6 VA3700 17/
Post & Packing 2/~ per order. Europe 5/-. Commonwealth (Air) |3/_(M!N) 1 watt 10%, 6d. Mullard ~ Thermistors also in
2 watt 10%, 1/8 stock. Please enquire.
Send 1/~ for new Comprehensive Semi-
Tel. 01-452 016123 A. MARSHALL & SON  $nd,il- for new Comprehensi CALLERS WELCOME
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 HRs, 9-5.30 Mon-Sat
’ ’ ’
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scale, drive and S meter. This panel is mounted
with the flange forward so that the scale is recessed
behind the front panel proper which can also be
of aluminium with cut-outs to show the scale and
S meter.

The interconnections of the units can now be made
and the alignment of the r.f. stage and first converter
completed.

Connect the voltmeter to the a.g.c. test-point, set
the main tuning control to 2:-0MHz (near minimum
capacity) and “R.F. Tune” to near maximum capacity.
Switch to the 80 metre band and inject a signal of
3-5MHz and adjust the core of L9 for maximum,
reducing the input signal to obtain accurate tuning.
Now adjust L6 and then L2 for maximum, always
reducing the generator output so that the meter
reading (a.g.c. voltage) does not exceed about 3 volts.

Leave the main tuning at 2MHz and reset “R.F.
Tune” to mid-position and repeat the above pro-
cedure on the remaining bands. Note that the r.f.
cores will not require adjustment on the 40 metre
or 10 metre bands; it is only necessary to tune
“R.F. Tune” to maximum on these bands.

In each case, the oscillator is tuned to a signal
injected at the low frequency end of the respective
band, i.e., 7, 14, 21, 28, 28'5 and 29MHz. In the
case of the 10 metre band, L13 is adjusted first to
29MHz, after which L14 and 15 are adjusted if
necessary to 28:-5 and 28MHz respectively, by
squeezing or opening the turns as required.

It will be noted that the second converter gang
is at minimum capacity when tuning the Lf. end
of the bands (except Top Band) and vice versa. This
is because the if. produced (signal out) is the

% components list

Resistors:
R1 120kQ R8 56kQ R15 3-9kQ
R2 270Q . R9  15kQ R16 1kQ
R3 22kQ R10 1kQ R17 15kQ
R4 120kQ R11 3-9kQ R18 4-7kQ
RS 270Q ° R12 1kQ R19 1kQ
R6 1kQ R13 120kQ R20 270Q2
R7 3:3kQ R14 39kQ R21 2:7kQ

All resistors W 10%
Capacitors :

C1  0-01xF ceramic C11 250pF poly 5%
C2 100pF poly5% C12 250pF poly 5%
C3 0-01uF ceramic C13 56pF poly 5%
C4 1000pF poly C14 56pF poly 5%
C5 0-01uF ceramic C15 68pF poly 5%
C6 100pF poly5% C16 68pF poly 5%
C7 0-01uxF ceramic C17 68pF poly 5%

C8 1000pF poly C18 250pF poly 5%
C9 250pF poly C18 250pF poly 5%

C10 0-01uF ceramic C20 0-01uF ceramic
VCila-b 75 - 75pF ganged (Jackson type U102)
F/T 1000pF Feedthrough capacitors (5)

Semi-conductors:
Tri BF115 Tr3 BF115
Tr2 BFt15 Tr4 BF167

D1 Zener diode 8-2V 250mW

Miscellaneous:
S1a-d 4-wafer switch, each single pole, 8 way
(NFS type FPA/DM)
Tag strips (4) 3 way plus earth. Chassis 6 x 4 x 13in,
see texi.

difference frequency between the fixed oscillator
and signal-in frequencies. Table 5 should make this
clear.

TABLE 5
Signal In Oscillator Signal Out
HIEEEE
75 >0 s
W | e 2
2o | wo T
23 | wo T
oo | ws vs
=g 310 8
F;equencies in MHz

On the h.f. bands it is possible to tune the r.f.
circuits to the other side of the oscillator; for
example, to 18MHz instead of 14MHz to produce
the same if. so the approximately correct position
for this control for each band should be marked on
the front panel. :

Aerials

A separate socket is provided for Top Band, for
which an ordinary end fed aerial is suitable, although
a coaxial socket could be used, to feed from an
aerial tuner unit.

On all other bands, the input impedance approxi-
mates to 80 ohms, and for best results the aerial
must be matched to this impedance. A dipole aerial
would provide the correct impedance, but it will
be difficult to have a dipole for each band! The
alternative is to use an end fed aerial coupled to
the receiver via an a.t.u. or a multiband dipole.

Muting

When working in conjunction with a transmitter,
the receiver can be muted by inserting a switch (or
break-in relay) in the 9V supply line after the zener
diode. .

It will be a wise precaution to fit a pair of low
capacity diodes (such as AA119) back-to-back across -
the first transistor input circuit. These can simply be
connected across VCla (R.F. Tune) with a physically
small d.c. blocking capacitor of 1,000-5,000pF in series
with them. The purpose of the diodes being to protect
the first transistor against damage from r.f. from the
transmitter. If a resistor is inserted between one of
these diodes and earth, a voltage will be developed
across it during “transmit”. This can probably be
used via a d.c. amplifier, to operate a transistor
switch in the 9V supply line (before the zener in this
case). | |
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TAKE 20

JULIAN ANDERSON

A series of simple transistor projects,

each using less than twenty components

and costing less than twenty shillings
to build.

E get all the American electronic magazines
in the office and after reading through a few

of them you realise that they are nutty on
“Treasure Finders”. Circuit after circuit crops up
and the advertising pages are full of them. I would
have thought that the amount of buried treasure on
the other side of the Atlantic was minute compared
to that in Britain but we don’t seem to have caught
the bug for these.

Metal locators work on a variety of principles—
some are extremely complicated—but the simplest
type is very simple indeed and, when used with a
transistor radio, consists only of the circuit in Fig. 1.

All the circuit does is to oscillate at a frequency in
the medium wave band. The coil part of the circuit
is the business end of the device. When standing in
free air, away from metal objects the oscillator will
work at a particular frequency which can be varied
by VCI1. However, as soon as a metal object is moved
near this coil its inductance will increase and the
frequency of the oscillator will fall. The amount of
this decrease will depend on the proximity and size
of the metal object. By itself this is of course no
good; since the frequencies are at r.f. we can’t hear
them. We can, however, make this signal beat with
an existing signal whose frequency does not vary
and we shall then be able to hear the note as a
whistle. : S

No. 22
METAL LOCATOR

The components can be mounted on a small piece of Veroboard which
in turn Is mounted inside a small plastic box. The three wires at the
bottom go to the search coil.

securely taped to the handle as they must not be
allowed to flop about since this will cause a slight
change in frequency.

Apart from L1 the rest of the circuit is built into
a small plastic box with the battery and the on-off
switch. This box can be screwed to the handle and
the transistor radio held near it with elastic bands.

Layout and construction are not critical at all but
the photograph shows the prototype built on Vero-
board.

30 Turns tapped at 15 turns
P sy

The existing signal we are using is the
carrier of a local broadcast station; if we

set our oscillator very close to that of a local =>R1

station we will hear a beat note which can (2L ﬁ L1

be tuned by VC1 and we hear this over the s 500p

set’s loudspeaker as a whistle. With this C1 ompm o
principle you will still hear the station but 47p

the sound will be low compared to the

whistle. You don’t have to make any connec-
tion to the radio set, it need only be near
the oscillator (within a few inches).

The Circuit

The simple r.f. oscillator used is shown in Fig. 1.
VC1 can be any S00pF variable but the cheapest type
and the easiest to mount is one of the Radiospares
compression trimmers; this will have a wide enough
range for our purposes. Cl is the feedback capacitor
and R1 the base bias resistor. L1 is the search coil
and this consists of 30 turns of wire, any normal
type, wound onto a former between 3" and 4" in
diameter. A tap at 15 turns is necessary. A number
of things can be used for the former, in the prototype
it was the cardboard inner ring from a large roll of
“Sellotape”. A 4ft. length of planed timber 2" x 3"
is used as the handle and this is joined to a shorter
piece of similar section wood jammed inside the card-
board former. The wires run up the handle to the
rest of the circuit. Make sure that these wires are

826.

Tr1 -
2N2926

Fig. 1 (left) The circuit of the metal locator:
Fig. 2: (right}) The construction of the search coil.

3'- 4 Diameter x approx 1 long

When built the radio should be switched on and
a station tuned in. The oscillator should then be
switched on and VC1 varied until a beat note is
heard. When the coil at the other end of the handle
is moved near a metal object, the frequency of the
beat note will change. Getting good results is a
matter of practice but it will be found that gas pipes
and electrical conduit can be traced under the floor
boards and pennies inside books can be detected. As
far as finding treasure is concerned that is up to you
but for ambitious readers remember that the Crown
Jewels of King John were lost in the Wash and still
haven’t been found—Good Luck!
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CTRONICS

20 PROJECT SOLAR
ELECTRONIC KIT
Model R.128

This ultra modern Project Kit is shaped for the
space age. Carried ingside a transparent domed
4lin capsule the R.128 comes complete witn a
seli-contained solar cell to power any one of 20
projects ranging from a one transistor radio to a
morse set complete with key and morse training
code. Supplied complete with easy to follow
o instructions and even the cement to assemble
- this unique electronic space capsule.

= e PRICE £4.10.0
2 OCTAVE ELECTRONIC ORGAN KIT Model R.129

Complete with a music book containing 10 easy to play songs the R.129 solid state organ
kit covers 2 full octaves. Slotting into a fitted hardwood case the top panel carries the
key assemblies and all the ts includi the loud . Like all Roc
Electronie Kits every item is included down to the last nut and bolt so that the con-
structor can start assembly within minutes of opening the package.

PRICE £4.10.0

10 PROJECT INTEGRATED CIRCUIT KIT
Model R.127

Using & robust Solid State Integrated circuit the R.127 kits will build any one of these
projects: (1) Germanium Radio. (2) Test Oscillator. (3) Morse Telegraph Training Set.
(4) I.C.I. Transistor Radio. (5) Germanium 1 Transistor Radio. (6) Record Player Amp.
(7) Continuity Tester. (8) AF Signal Tracer. (9) Radio Transmitter. (10) Water Purity
Tester.

PRICE £3.10.0
2 TRANSISTOR SOLAR RADIO KIT Model R.126

Like all Roc Electronic Kits the R.126 uses reliable no-solder connections to
produce a complete 2 transistor radio in under 2 hours. As well as battery
operation the kit is supplied complete with a solar cell to provide power from

the Sun or any strong light source. ECLUSIVE
PRICE £2.10.0
CRYSTAL RADIO KIT Model R.125
This easy to build Radio is based on the same circuit developed by Marconi
for the very first radio transmission but uses a modern ferrite aerial for
maximum efficiency. A perfect introduction to Radio Theory.

EXCLUSIVE

PRICE £1.10.0

RROC ELE

This excellent transistorised battery operated kit
will not only provide hours of entertainment when
made up but also in its construetion.

It receives the hormal broadeast band 550 KhZ—
1.6MhZ and on shortwave 1.5 MhZ—30 MhZ
in three bands.

The 32 page manual not only shows step by step
instructions on how to assemble the kit but also
includes a guide on broadeasting stations through-

out the world.

4 BAND SHORT WAVE RECEIVER KIT Mod. R.140

PROFESSIONAL SOLID STATE FOUR BAND
Model R.135

COMMUNICATION RECEIVER

This is the communica-
tion receiver that you
have long been waiting
for. Fully transistorised
and continuous coverage
from 555 KhZ-30 MhZ in
four bands including il-
luminated electronic
bandspread for 160-—10
metres, Also incorpor-
ated is an internal
speaker, automatic noise
limiter, SSB/AM/CW Switch, AVC

Switch, 8 Meter, Receive and Standby .

Switch, external socket for headphone or speaker, bandspread control, BFO control,
on/off/AF gain, band selector, antenna trimmer and RF gain. The R.135 will run off
of 240v AC, dry batteries or any 12v DC negative ground source.

PRICE: £45.0.0

EXCLUSIVE

MODEL R.137

¢i With separate tone and volume controls on

10 WATT TRANSISTOR STEREO AMPLIFIER

y = . ... %3 each channel and inputs for both DPhono
£
------ : o

N and tuner, this 10 Transistor Amplifier is
XAV W R
e @ @ b

the ideal start to an excellent budget system.
[/ impedance 8-16 ohm. Attractively styled

5 WATT STEREO INTEGRATED AMPLIFIER
CHASSIS Model RA23

Mounted on a heavy gauge chassis the fully
transistorised R.123 stereo amplifier is com-
pletely seli-contained even down to ganged
volume and separate tone controls. For a
simple stereo amplifier of excellent quality all
you have to provide is the cabinet and control
knobs.

SPECIFICATION:

Qutput: 5W total. 2-5W per channel.
Input sensitivity: 600mV at 2-2Mohms.
A.C. 240v. operation

PRICE £4.19.0

Frequency responge 70-20 KHaz. Output
with brushed aluminium frent panel.

PRICE: £9.10.0

5 WATT 8 TRACK CARTRIDGE STEREO
AMPLIFIER Model R.133

Just, slot in one of the many 8 track
cartridge tapes available for a con-
tinuous programme of your favourite
music. A manual programme override
switch enables you to switch from one
track to the next at the push of a
button at the same time a humbered
indicator lights up to show which track
is playing. Beautifully finished in an
oiled walnut cabinet the R.183 is
mechanically engineered to provide long and
reliable service. SPECIFICATION—Tape speed: 9.5 emfsec (3% i.p.s.).
Wow & fHutter: better than 0-3%. Frequency range: 40-12,000Hz.
Cross talk: better than 45dB at 1,000Hz. Output: 5W total. 2-6W per EXC

channel. Amplifier outputs: 200mV. PRICE £36.0.0

10 WATT BUDGET STEREO ALL TRANSISTOR
AMPLIFIER Model R.136

LT m"“mﬁ?fg—:"-ih Ideal as a second stereo system or for
! f '{ithe newcomer to Hi-Fi who wishes to
1 {upgrade existing equipment the R.136
sounds every bit as good as it looks.
As well as inputs for crystal or ceramic
cartridge the R.136 has a Stereo Tuner
L input which accepts the matching R.134
Stereo AM/FM Tuner.
The Satin Finish front panel carries a stereo
headphone socket as well as volume, balance,
tone, (all ganged) speaker, mode and selector controls. Supplied complete with oiled
walnut enclosure.
SPECIFICATION: Output: 10 Watts Total. 3 Watts per Channel. Frequency Range:
35-18,000Hz. Inputs. Phono and Tuner "

PRICE: £13.0.0

——a

40 WATTS STEREO AMPLIFIER Model R.131

Looking as good as it sounds the
R.131 stereo amplifier offers excellent
quality and value for money. Housed
in a handsome wooden cabinet this new
TRoc Amplifier uses the latest solid
state circuit techmiques to give a
specification second to nome at the

= price.

PECIFICATION—Output: 40W total 20W
per channel. Frequency Range: 20-35000Hz.
Tnputs: Phone: Mag, 3.6mV R.LA.A.; Xtal,
100mV; tape, 200mV; tuner, 200mV. Control:

PRICE Bass, treble, volume left, volume right, selector
£2 main/remote speakers, power onjof, loudness and
5.0.0. stereofmono.

AM/FM/MPX STEREO TUNER Model R.132

Matching the R.131 amplifier in both styling and periormance the R.182 tuner covers

AM and FM including stereo multiplex channels. A separate meter indicates signal

strength and tuning on both AM and FM Bands. A usable FM sensitivity of 31V means

that the R.132 can be used anywhere, even in different stereo reception areas.
SPECIFICATION:

FM: frequency range: 87-108MHz. TUsable sensitivity:
PRICE 3,V for 20dB quieting. Stereo separation: 30dB at 1XHz.
Image rejection: 60dB, M: Frequency range: 5251605
] £36.0.0.  KHz Usable sensitivity: 250uV.

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

Another Roc Exclusive offering top
value for money performance the
R.124 is a Stereo Tuner/Amp with
facilities only usually found in
much more expensive units. Fea-
tures like separate bass and treble
controls, automatic frequency con-
trol switch and stereo headphone
socket, give the R.124 a price to
specification ratio second to none.
‘Housed in a handsome walnit, cabi-
net the classical low line styling of the R.124

will grace any home.

SPECIFICATION: FM : Frequency Range: 88-108 MHz; Usable sensitivity: 200V
Stereo Separation: 26db at 1 KHz, 2048 Minimum.; Image Rejection: 55 dB; AM:
Frequency Range: 535-1605 KHz; Usable Sensitivity: 300uV; Audio Bection: Total
Output Power: 4 Watts; Phono Input: 200mV at 1 megohm. Tape Input: 100V _at
100 K ohm.

PRICE £29.19.0

H.P. Terms available for personal callers on purchases over £30
RETURN OF POST MAIL
’ ORDER SERVICE (Dept. PW)

Orders under £10 please add 5/- post and
packing. Orders over £10 sent post free.

ROC ELECTRONICS LIMITED

193 EDGWARE ROAD LONDON W21ET

TELEPHONE: 01-723 621
Shop open 9-6 Monday - Saturday (Thurs 1pm)
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BRAND NEW ARSSD COMMUNICATIONS RECEIVERS.
AC mains input 110 volts or 250 volts. Frequency in 6
bands 535 k/cs up to 32 megs, outpat impedance 2.5~
600 ohms. Complete with crystal filter noise limiter
B.F.0. HF tone controls. Price £80 including spare set
ot valves, headphones and manual.

COMPUTER BOARDS Min 30 transistors and diodes and
res. ete. 10 boards at 10/- plus 2/6 p.p.; 25 boards at £8/8
plus4/6 p.p.

BARGAIN PARCELS 141b at 20/- plus 6/6 p.p.; 281b at
85/- pius 12/6 p.p.; 561b at 80/- plus 25/- p.p. Contain pota,
Res, Valves, Diodes, Taghoards, Chassis, Valveholders,
#ic. Good value save £££s. Lucky Dip Bervice.

JURZEILL BEAY FREQUERCY OSCILLATOR 0-10
ke/s, 110/250 volt. Good condition ¢omplete with spares.
£5.10.0 plus 25/- p.p.

YRP Receiver, Type 715, less crystal 60-160 Mec/s can be
operated on 2 or 4 meters or made tunable 12 volt input,
not tested; complete with valves and speaker,

48.0.0 plus £1 p.p.

YEF AERIAL rumu TUNITS conxisting of the following:
1—1§° 500 micro/ampmeter. 1 small 2-gang 75 PF
capacitor. 1 various large wattage resistors for dummy
load. Pair gears B.N.C. type sockets, Will tune 10 mtrs
with 25/30 watts R.F. input. Size only 65}* x 44* X 5°
Bealed. Price 87/8 p.p. 5/-

CRYSTALS A8 NEW: He 6u, 5.345; 5,030; 5,005; 4,845;
4,875; 4,840; 4,795; 4,580; 4,660; 4 520 4, 510 2,30
2,995 Kcla and 10x 485 Kcla lﬂl- each plus 1[6 D

3C00P PURCHASE OF BRAND NEW CARBON RESIS-
TORS. 10% tolerance } & § watt. Perferred values in
wkets 01 10. Our price 10/- per 100, 19/~ per 260, 27/- per
300, 500 at 48/8. Our selection. p.p. 1/6 per 100 and a8
por extra 100,

TRIMMER BARGAINS. These are 10PF sub-min. sir-
spaced trimmers on board with min, wire ended Xtal.
Bnnd new No details; Contents 12 trimmers, some

3RD overtone 240 mefo—

Xtal
280 Mcll, 255 Mc/a. No choice.

Trimmers without Xtal — 12/~ per doz. plus 3/6 ».p.
Trimmers with Xtal — 15/~ per doz. plue 8/6 p.p.
Also 20 PF min. brand new air sPaced.
10/- per dox. plas 8/8 p.p.

HRO MX8 IN XEW CONDITION with 5 general coverage
coll units including spare set of valves lesa power supply.
Tested 235 p.p. 30/-

ANY HEIGHT AERIAL TUBULAR SECTICKS §* dis
x 3 ft. long. Brass acrew in type, copper coated and
painted. New. 4/— each, p.p. 1/~ Minjmum order 6.

SIGNAL GENERATORS OSCILLATOR No. 2. Size 12in. x
8fin. x 9in. Ideal for VHF work. 20-80 Mc/a. Functions
are AM/CW. Deviation up to 40 Kc/s RF meter. Measuring

levels: RF output 1 microvolt to 100 microvelts ut
Mod-set cagrier controls. Good condition with accessories;
230V AC 12V DC. £20.0.0 plus 15/- p.p.

R209 RECEIVER AM/OW/FM 1-20 m/cs, tour bands
vernier tuning, 12 volt D.C. Input tested and working.
Price 215, p.p. £1.

IALS NEW CONDITION. Whip type 4ft. §/-, 1
12/0 14#t. 17/8. Used condition 4ft. 4/-, 14t 18/0
All collapsible type p. and p. 4ft. 2/-, rest at $/6.
Bages for above §/-, p.p. 2/6. New matching unit coax
connection for above GI—. ».p. 1/~

Huge release of valves for the 62 set TX/RX, in original
rubber packing consisting of QV04/7 x 61M, ARP12 etc,
10 valves in all at the bargain Price ad seen

17/6 plus 3/6 p.p.

New lengths 501t Coaxal cable 70 ohms (approx.), coax
plugs each end, price 20/ each post and packing 3/6.

Magnetic Transducers new, price 7/8 post and packing 8/-

Aerial Wire on boards 7/22 \21.;1600vered Length 758% .

8/- 901t. 9/6, 1001t. 11/-, p

New small tuse boxes 250 volte 15 amps. 17/8 each poat
and packing 3/-.

Headphones, ex Gov. DLR No. high impedance
New 17/8 3/8 p.p. Used condition 12/0 8/6 p.p.

Meters moving coil ex equipment, good condition. Also
30 amp DC, 40 amp DC, and RF Therm-Couple Meters
0-1 amp and 0-2.5 amp, 2in. diameter. 10/-, post and
packing §/-.

C.W.0. CARRIAGE CHARGES MAINLAND ONLY

A. H. THACKER,

Radic Dept..
HIGH STREET. CHESLYN HAY,
Ng. Walsall., Staffs,

828

AUDIO EFFECTS

5 SHAW LANE, HALLIFAX, YORKS.

Buy with confidence and obtain the right results
Refunds without question it any of our products
ial\ to give 1009% satisfaction.

MATEUR BANDS ALL TRARSISTOR
SUPEEKET RECEI RIT. No fuss, no driiling.
Just fit the componenss on our printed circuit. Slow
HMotion tuning. Simple IF alignment. Perspex front
panel. Push pull AF amp drives your 8-15 ohm
speaker. Amp can be used separately. Designed to
accept a BFO signal. Uses Denco plug in coils
2T, 0.5 to 1-54 Mhz 8T. 1.87to 53 Mhz
4’1‘ 5.0 to 156 Mhz §T. 105 to 81-5 Mhz

apge 3T normally supplied with kit. Uses 9 Volt
attery. Easy step by step instructions. Complete
th £8.190.6 plus 5/6 P.P. & Ins. Exira ranges
12/~ per range. .

POWER CONTROLLER. Power at your finger
tips. Not merely half wave control but full wave,
A single variable control gives zero to tull power.
Uses latest 15 amp 3kW triac and special triggering
device. Ideal for all types of lighting, fires, motors,
drilis, etc. Complete with box, power socket,
cables, etc. In kit form with easy to follow instruc-
tions £6.9.8. Ready built £9.4.8 plus5/6 P. P, & Ins.

REVERBERATION AMPLIFIER. Self contained
transistorised, battery operated. entirely
different approach to sound reproduction.
Normally, sound reproduction irom a single source,
has a flat one dimensional effect. With this unit,
proper sound delay through reverberation, tones, are
created with a truly 'third dimension for concert
hall originality. Two controls adjust volume and
reverberation. S8imply plug microphone, guitar,
ete., in, and the output into your amplifier. Supplied
in a beautitul walnut cabinet 73in. x 8in. x 4%in.
£10.4.0. P.P. & Ins. 6/

YOX SWITCH. This sound operated switch is ideal
for mobile TX work, tape recorder switching, etc.
You speak, it switches. -High and medium imp.
inputs. A¥ take off point. Drives your 12 velt
relay. In kit form with full instructions 42/8.
Ready built, tested and guaranteed. 89/8 post paid.

METYROROME URIT. Variable beat. Listen while
you play and keep in time. RBasily built, pocket
size with personal mini ea.rphone In kit form 27/6.
post pald. Ready built in an atiractive polythene
case, 87/6 post paid.

MORSE OSCILLATOR. PC board, transistors, high
stab. components, battery carrier, ear piece. Adjust.
able tone. Just attach your key. Drives phones or
speaker. In kit form 17/6 post paid. Ready built
in gimilar case as above 27/8 post paid.

STRAIGHT ¥FROM THE PRESS. Latest Mullard

manual Audlo Amps, FM tuners, Stereo decoder,

Re&eiver circuits, Hi Fi, Tape, etc., etc. 32/8 post

paid.

TEXAS TRANSISTORS. Complementary symmetry.

Driver, NPN, PNP output. The set of three
ONLY 8/8 post paid.

FREE!

PRAGTICAL
WOODWORKING

February issue 3/6 (174p)

-POGKET DATA GARD

with Shoppers’ Currency
Conversion Table
X%
Bigfeature: Contemporary
Shapes for Modern Homes

ORDER YOUR COPY NOW!
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”41”5*# Lyp . éaf

TRANSISTOR EQHKFMEJII’?

PLUS-3
MAINS UNIT

Provides three szeparate
switched output voitages
&v.,T4v. and v, DC. attrac.
tive case with indicator
light, mains lead output
socket, plug and fead.
Size 44 x 35 x 2% in.

(Extra lead with DIN plug for

57/ 6 P.&P.2/6 Cassette Recorders 7/6)
.-zt MAINS UNIT
k for trans istor equipmen

 using 74v. Complete with
- DIN plugfor power socket.
Can also be suppliedfora
8-volt output complete
with suitable plug. (State

* make, mode! and voitage

required.) 45 /o Pe & p'

UNIT FOR USE WITH 12v CAR BATTERV

radios ete.
(State ouipu( reqd. - 6V, H-v or 8v) Price 35/-in-
cluding fused lead P. & P. 2

MAINS UNITS

For single outputs, 6v, 9v, 12v, 18v, 39/6.
For two separate outputs, 4iv + 4iv, I8
6v + 6v., 9v + Ov. 50/-. P. & P. 2/6 per 8
unit. {Please state outputs reqd.),

MAINS UNIT FOR ALL TRAN-
SISTOR RADIOS ETC., USING
PP3 TYPE BATT 20/_ P. & P.
(ALSO AVAILABLE FOR 6V.)

All units are completely isolated from mains by
100%, nhly.

R.C.S. PRODUCTS (RADIO) LTD.

(Dept. P.W.), 31 Oliver Road, London, E.17

Vary the strength
of your lighting wnfh a

DIMMD;

The DIMMASWITCH is an attractive and effic-
ient dimmer unitwhich fitsin place of the normat
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. The bright chrome contro! knob activates
an on-off switch and controls 40-600 watts of
all lights except fluorescents at mains voltages
from 200-250 V, 50 Hz, The DIMMASWITCH
has built-in radio interference suppression.
Price: £3. 4. 0d plus 1:6d post and packing
Kit Form: £2. 14. 0d plus 1/6d post and packing
Please send C.W.0. to:-

DEXTER & COMPANY
1 ULVER HOUSE, 19,"KING STREET,
CHESTER CH1 2AH. Tel: 0244-25883.
As supplied to H.M. Government Departments,
Hospitals, Loral Authorities, etc.
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THE

TRANSISTORS &

EIVER

F.G.RAYER

HIS is a medium and long wavebands receiver

l which can be built at low cost, using inexpen-

sive and easily obtained transistors. Sensitivity

and quality of reproduction are good, with plenty
of volume available.

Circuit
This is shown in Fig. 1, and will be described

briefly because the recewer is an ideal project for
the beginner.

Signals are picked up by the ferrlte rod aerial,
of which L1 is the medium wave winding, and L2
the long wave winding. Tuning is by one section,
VC1, of the ganged capacitor. When the wavechange
switch S1 is at M, L2 is shorted out, for m.w. recep-
tion. Coloured flexible leads are attached to the
aerial windings for identification. L3 is the base
coupling winding, supplying the mixer transistor Trl.

L4 is the oscillator coil, with emitter and collector
coupling windings. It is tuned by VC2, the second

section of the ganged capacitor. For m.w. reception
C5 is in circuit, and is of such a value as to allow
correct tracking. That is, L4 is tuned higher in fre-
quency than L1, throughout the band, and the dif-
ference in frequency is that of the intermediate
frequency amphﬁer

When S1 is in the L position for long waves, C3
and the trimmer TC2 are shunted across C5 and
VC2, and change the frequency coverage of L4 for
long wave reception.

The first intermediate frequency transformer is

if.tl. and signals pass from its secondary to the
first i.f. amplifier, Tr2 then to i.f.t.2, a similar trans-
former, and Tr3 is the 2nd if. amplifier. These
transistors have emitter bias resistors R6 and R12,
each with a by-pass capacitor.

RS
Q! 2R < 56K
< 56K 2
4 e

Ferrite C1
aerial

J

Ve Tc'7 7 l
}’7%% 0 T Get

VY
560 -9V
>R19
8% 97K, 5%
R )
VW €
1-5M
Green
Blue
Irs
T Red 1 oOC81
——
C16
25
Brown Yellow
2R20
<82.5% cT
Tra R21
[elet-1] WY
47 b
<R22
c14 <150 .
+ Spot or line
on, case-
4 <
R13
1o N 27K e y :
jC12 - 2815 ocs1 Connections
S P | <10K . tor al
> \ 2 transistors
ge | TR\ | e =
r \ ¥ <5 Hew
\ 5 5 .
4\
s2

S | |

\ \
\ A

Fig. 1: Circuit diagram of receiver.'Consult maker's data sheet for connections to ferrite aerial.
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o Pointer

H
.—Hardboard panel 91/2x5"

MC —£ Drum

= a5 -
[g . Iz \ Speaker
Aerial __,. 3
TCA support a r%
= i :
Green Red ;
A\
N
123
J L2

LETA

Mixer—{.F, board

T2.
Secondary
Battery

AF Amplifier
board

Fig. 2: Top of chassis layout. Colour identification of ferrite aerial Jeads was that used by author.

Amplifier signals pass from i.f.t.3 to the demodula-
tion and a.g.c. diode D1. This diode supplies audio
signals to the volume control VRI1. Rectification of
the carrier by the diode D1 also develops a steady
d.c. potential across VR1. This is the a.g.c. bias, which

" reaches the base of Tr2 via R9 and the secondary
of i.f.t.1. If signals are strong, additional positive
bias reaches Tr2, reducing its gain. With weak sig-
nals, there is little or no a.g.c. bias, and gain is
raised. In this way output from the receiver is main-
tained at a fairly steady level, despite changes in
the strength of signals received.

Audio signals from VR1 reach Tr4 through R13
and Cl4, and are amplified. R18 is the emitter bias

Photograph of completed receiver. Compare with Fig. 2,

830

resistor, with capacitor C15, while R14 and R15 pro-
vide correct base operating conditions. The amplified
signals go to the primary of the driver transformer
T1.

Tr5 and Tr6 are the output transistors, and are
so biased that little collector current flows when no
signals are present. The transformer T1 has a centre-
tapped secondary. Audio signals thus drive Tr5 and
Tr6 into conduction when the base of either swings
negative, the collector currents being combined in.
the speaker matching transformer T2, the secondary
of which is connected to the loudspeaker. R17 pro-
vides negative feedback, to obtain improved audio
response.

Ferrite aerial

The ferrite aerial employed
has a m.w. base coupling wind-
ing L3 and tapping on L2, Fig. 1.
This operates with the simplest
possible switching, only S1 being
required for aerial and oscillator.

The ferrite rod is supported by
two pieces of insulating material
as in Fig. 2, or strips of paxolin
held with small brackets. Thin
coloured flexible leads are sol-
dered on, to identify connections
when the aerial and windings are
in position. Leads can then be
taken to VC1, S1, chassis and C1.

Other ferrite rod and slab
aerials intended for use with a
208pF tuning capacitor should be
satisfactory. With this design and
layout, there is no difficulty in
fitting a multi-pole switch for SI.
This would allow the use of fer-
rite aerials having separate base
couplings windings, or requiring
different switching for L.1/L.2. The
ferrite aerial must be of the type

WwWwWw . americanradiohistorv.com
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Fig. 3, Wirlng guide for mixer—I.f. board.

Put the transistor leads
in the correct holes, and
draw them through until
only the lengths of sleev-

-ing remain between the
circuit board and transis-
tor. Bend the leads over
to the correct tags in Fig.
3, solder them, and cut
off unwanted ends. A heat
shunt is not essential if
the iron is removed imme-
diately the joint is made
(a matter of perhaps two
or three seconds). Fit the
diode in the same way,
with the polarity as shown.

The lead from the aerial
will be soldered to Ci.
Solder the wire to the
junction of TC3 and C5, and

intended for an OC44 mixer. The actual connections
for it should be made as shown by the maker’s leaflet.

In the same way, in a standard circuit of this kind,
it is possible to use other oscillator coils and i.f.t.’s.
The oscillator coil should be for 176pF tuning with
an OC44, while the if.t’s are 465-470kHz types for
use with OC45’s. When fitting other types, check pin
connections against the maker’s data.

Mixer-IF board

Components are placed as in Fig. 3, the positions
of the clearance holes for the oscillator coil and
if.t’s being most easily found by pressing the pins
on paper, then holding the paper on the paxolin
board, and marking through it with a sharply
pointed tool. Drill holes for the tags of TC3, and
for the wire ends of resistors, etc. -

Insert the coils, resistors and capacitors, noting
the positive end of C6 is as shown. Spread the wires
to keep the components in position and turn the
board over.

Items are now comnnected as in Fig. 3. Some
26 s.w.g. tinned copper wire, with 1mm coloured
sleeving will be most convenient. First join all the
coil-can tags as shown, taking this circuit to the
soldering tags MC. For easy checking, red sleeving
can be put on all the chassis return, or positive,
circuit wires.

Continue wiring, snipping off the unwanted ends
of resistors, etc. Black sleeving can be put on the
negative circuit connections, and yellow or some
other colour on other wires. If each connection is
marked with coloured pencil on the wiring diagram,
as it is actually made; it extremely unlikely that any
lead will be overlooked or wrongly wired.

The transistor leads can be identified by putting
4 in. of black sleeving on the emitter wire, a similar
length of yellow sleeving on the base, and red sleev-
ing on the collector wire.

identify it with coloured
sleeving. Also solder a lead to pin 4 of the oscillator
coil.

Take a black lead from R1l, for the negative side
of C13. A connection .is also soldered to diode D1
positive, and goes to VRI.

When the board is fitted to the chassis, the wires
from pin 4 of the coil and diode D1 positive pass
down through holes.

AF amplifier

Components are fitted to an insulated board .
3X2%in. as in Fig. 4. Note the polarity of C13, C14
and C15, and proceed as described for the i.f. board.
The tag fixed with a bolt and lock nuts, providing
the chassis return MC.

Provide colour coded leads from C13 (negative
supply to i.f. board) and C14 (audio circuit from R13
and volume control slider). Solder on a black flexible
lead with a negative battery clip, and two leads
from the secondary of T2, for the speaker.

Taattery— 3x 2} Y 7o Yriz

 Fig. 4. Wiring guide for a.f. amplifier bdard.
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% components list

Resistors: .
R1 56kQ R12 1kQ
R2 10kQ R13 2:7kQ
R3 68002 R14 47kQ
R4 3-9%Q R15 10kQ
“R5 56k Q2 R16 560Q
R6 680Q R17 1-5MQ
R7 12kQ5% R18 470Q
R8 3:9kQ 5% ) R19 4-7kQ 5%
‘' R9 82kQ R20 82Q5%
R10 4-7kQ R21 47Q
R11 22kQ R22 150Q
All W 109 except as noted
VR1, 5k Q potentiometer, log, with switch, S2
Capacitors:
C1  0-04uF C10 56pF 5%
C2 0-5uF C11  18pF 5%
C3  180pF S.M. C12 0-01uF
C4 0-01uF C13 50uF 12VW
C5 330pF S.M. C14 4uF 6VW
C6 8uF6VW C15 50uF 6VW
C7 0-1uF C16 0-25uF
C8 0-1uF C17 50pF 12VW
C9 01uF
VCijvC2 208-176pF (Jackson 00 Gang, threaded
spindle)
TC1/2/3 60pF trimmer
Semi-conductors:
Tr1 OC44 Tr4 OC81D
Tr2 0OC45 Tr5/6 OC81 (matched pair)
Tr3 0OC45 D1 OAs1
Inductors:
Ferrite aerial MWJLW (Denco Ltd.)
L4 Oscillator coil (Weyrad P50/1AC)
IFT1 465-470kHz (Weyrad P50/2CC)
IFT2 465-470kHz (Weyrad P50/2CC)
IFT3 465-470kHz (Weyrad P50/3CC)

Miscellaneous:
S1, Single pole, two way swiich
T1, Driver transformer OC81 (Weyrad LFDT4)
T2, Output transformer 2 x OC81 (Weyrad OPT1)
Chassis: 9% x 4 x 13in. Speaker, 3in, 3Q
Capacitor drive assembly (24in. dia. drum, spindle,

cord and spring) (Home Radio) .

Flanged plate 5 x 3in. (Home Radio—CU145)
Paxolin sheet for circuit boards. Knobs etc.

Battery +

L TC2. 40nL4

Chassis
—_—

D14+

MC

Chassis and drive

Fig. 2 shows the top of the chassis, which includes
the speaker and battery space, and which can be
removed from the cabinet as a complete working
unit. A hardboard panel, carrying the speaker and
tuning scale, is secured to the chassis by S1, VRI,
the cord drive spindle, and one or two bolts. An
aperture is cut to match the speaker,

VC1/2 is bolted to a flanged plate 3in. high but
short screws must be used. The drum is placed on
the spindle with its flush side towards the capacitor
and two 3gin. holes are punched so that the cord can
run as shown in Fig. 5.

The variable capacitor has a threaded spindle, so
that the pointer can be held with a 6BA bolt, small
washers or spacers being put on to obtain a little
clearance. The best method of assembly is probably
by first preparing the chassis for S1, drive spindle,
and VR1 and then fitting the ganged capacitor on
its flanged plate to the chassis. Bolt on the supports
for the ferrite rod.

Take the cord round the drum, through the chassis,
give it one complete turn round the drive spindle,
pass it back up through the chassis, and round the
drum. Draw it to tension the spring, and tie, as in
Fig. 5. Tighten the drum set-screw and check that
the full 180-degrees rotation is possible.

Temporarily remove the drive spindle nut and put
on the prepared panel, holding it with this nut, S1,
etc. Screw on the pointer, leaving a little clearance
and then fix the loudspeaker.

Fig. 5 also shows connections to S1 and VR1 under
the chassis. Solder a red flexible lead with a positive
battery clip to the switch S2 of VRI.

Asserhbly .

It is best not to fit the
“if. and a.f. circuit boards
until work on the chassis
is completed. To fit the
if. board, put }in. bolts
through the holes shown,
and lock the nuts tightly
against the soldering
tags. Put further nuts
on the bolts, which pass
through matching holes
in the chassis. These
extra nuts are placed to
give about % in. clearance
between the board and

\\‘/Sprmg

£ O

Drum

Spindie

the chassis. A third nut

Volume
Bandswitch Tune On/off

Fig. 5: Wiring of panel controls. At right, arrangement of tuning drive
assembly.

Several makes of driver and output transformer
are available for the transistors used. In the case
of the ocutput transformer T2, connections to the
centre-tapped primary, and secondary (for speaker)
should generally be clear. With driver transformer
T1, tag or lead positions, or colour coding, will de-
pend on the manufacturer, so it should be checked
against the maker’s leaflet if necessary.

832

is put on each bolt, and
tightened under the chassis. If wiring is neat, no
joints will be near the metal. However, a piece of
card about 3X4%in. could be put under the board,
before fixing it, to make sure no short circuit can
arise.

When first testing the circuit, leave the collector
end of R17, on the af. circuit board, disconnected.
The board can be temporarily raised, with a lead
clipped from chassis to MC tag. Temporanly con-
nect R17 (Fig. 4), but if oscillation begins, or volume
or distortion increases, switch off at once and con-
nect R17 to the collector of the other output tran-
sistor. The correct connection is that which improves
quality, and causes some drop in volume.

www . americanradiohistorv.com
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Alignment

If a signal generator is available, proceed in the
usual way for aligning a superhet.

To align without a generator, tune in any steady
signal and then rotate the three i.f.t. cores, with.a
proper tool, for best volume. Repeat with a weak
signal. Each core should have a definite tuning point
giving best results. '

Switch to m.w. and find a station with VC1/2
nearly fully open, and adjust TCl for best results.
If TCl cannot be “tuned” to a peak giving best
volume, modify the setting of TC3 until this can be
done.

A signal is now tuned in with VC1/2 nearly fully
closed, and L1 is moved along the rod, for best
results. :

Switch to Lw. and adjust trimmer TC2 and the
position of L2 on the rod, for best results.

Repeat all adjustments (except those to the if.t.’s
until no further improvement is possible. :

Actual frequency coverage can be modified by
adjusting TC3, and the core of L4. After any such
change, repeat alignment as described.

A scale is glued behind the pointer, and marked
with station names, or frequencies or wavelengths
determined by the signal generator.

Current drawn should be about 10-12mA with no
signal, rising to 20-45mA with strong signals. A PP9
type battery is most suitable.

Cabinet construction

Top, bottom and sides are made of 5X }in. sanded
board which may be obtained from a handicraft
supplier. The front is hardboard or 3-ply, cut so that
it is a push fit. Drill clearance holes for the spindles,
cut an aperture to match the speaker, and a window
about 24X 2in. for the tuning dial.

The parts are assembled with a quick-setting adhe-
sive, and fine gauge panel pins, with the panel inset
about tin. The exterior is painted with clear cellu-
lose. :

A piece of fabric is cut and glued over the speaker
aperture. A piece of Fablon-type material is glued
over the remaining half of the panel and the dial
window and spindle holes are cut through this with
a sharp, pointed blade. A piece of glass or other
transparent material is cemented inside over the
tuning dial window.

A strip of coloured plastic or similar‘ material
about %in. wide is cemented vertically to cover the
joint between the panel finishing materials. Lengths
of narrow beading are cemented round the panel
edges. A plastic carrying handle is attached with
screws or bolts.

The receiver is inserted from behind, and the
spindles are sawn off to a suitable length for the
control knobs. Brackets hold the chassis to the
cabinet bottom. |

PRACTICAL

WIRELESS

MARCH ISSUE, ON
SALE FEBRUARY b5th

NEXT MONTH'S (%"

4

1

THE P.W. SQUND SYNTHESISER

It caused a rage at last year's Audio Fair and not
surprisingly! Drum rolls, Cymbals, Train Whistles,
Ships’ Sirens are just some of the effects that this
box of tricks can produce—all electronically. So pop
groups, give your percussion man a month’s notice
and invest 171p in the next copy of Practical Wireless.

THE TROJAN TOP BAND
TRANSCEIVER

For the c.w. enthusiast a true transceiver with genuine
“break-in", keyed side-tone monitor and r.f. output
indicator together with a very efficient Q muitiplier
for maximum selectivity. Plug in the headphones, key
and aerial and its all set to go. For the SWL the re-
ceiver part of the transceiver will make a worthwhile
project on its own.

WIDE-RANGE R.F. DETECTOR

Working over a total range of 1-6MHz to 150MHz,
this detector may be used as a transmitter field
strength meter with local or remote indicator, as an
r.f. ‘sniffer’ with external pickup loop for use around
those receiver oscillators or v.h.f. multiplier circuits
or as a modulation monitor. This is yet another in

" our series of test equipment designs.

PLUS THE REGULAR SERIES AND
OTHER CONSTRUCTIONAL ARTICLES
833
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WIN AL10VOUCHER

How to enter

COMPLETE the crossword below and you wiil have the oppor-
tunity to win one of five £10 vouchers, exchangeable with any
advertiser in Practical Wireless. The prizes will be awarded for
the first five correct solutions checked on the closing date.

Send the completed form, with your full name and address in
block letters, and post it in a sealed envelope to: PRACTICAL
WIRELESS CROSSWORD COMPETITION, 1-2 Bear Alley,
Farringdon Street, London EC4X 1AJ (Comp.) to arrive not
later than the closing date: Monday 15th February, 1971.

Rules

Entry is open to all readers in Great Britaln, Northern Ireland and the Channel
1sles, except employees (and their families) of IPC Magazines Ltd. and the printers
of Practical Wireless. There is no entry fee, but each solution must be comple-
ted in ink or ballpoint pen on the proper printed coupon cut from Practical
Wireless and bear the entrant's own full name and address. The Editor's
decision in all matters is final and binding. No correspondence can be entered
into. The winners wiil be notified and the result announced in the earliest possible
issue of Practical Wireless.

[ | [ ]
B OME/MIS MISS coonieeiiii P
[ ]
B FU AGArESS wennrrunerasernreenaernretnannnasnnnannarenssnnsansanaens '
| |
l -------------------------------------------------------------------------- l
Post to: PRACTICAL WIRELESS CROSSWORD COMPETITION 1
1 1-2 Bear Alley, Farringdon Street, London, EC4X 1Ad (Comp.). 1
[ | Closing date: 15th February, 1971
B o on e o wm wm mmem Cuf ouf along this line wa wwm wes wem wem ——J
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PRIZE GROSSWORD

Clues Across

7.
8.
10
1.
12.

13.
17.
18.

29,
23.
24,

25,

New wireless sets for old. (6)
Agent dealing with power? (6)
The basic one is rather kinky! (7)
Strength for the basic power. (5)

Part of the apple that’s used in
transformers. (4)

Short way of getting positive feed-
back. (5)

One way circuit, not as popular as
in the past. (5) i

Michael is so short that he's be-
come a transducer. (4)

Sounds like disposing of some-
thing for money but is really a
battery. (5)

Some get prison sentences for this
but radio listeners do it all the
time. (7)

What you end up with when you
reverse some of the way you put
out things. (6)

Mr. Miller's belonging. (6)

Clues Down

1.

15.

16.
19.

20,

21,

A long running radio programme
(now finished) about TV journ-
alists? (7)

. Their decision is usually final on

this magazine as far as slicing is
concerned. (7)

. Somehow associated with the

driving force in a dynamo toroid.

®)

. Confused way of improving loud-

speaker performance? (7)

. Part of the last or most unwanted

atmospherics for DX listening. (5)

. The envious circuits in colour TV

sets. (5)

. These people can mislead. (9)
. To overcome rumblings this does

nof mean drunk on a make of beer.
(4-3) '
Name for a weight reducer thah
also gets rid of noise? (7)

Notices a change from r.f. to a.f. (7)

This kind of shovel was also a
great news story. (5)

Do the Americans really use this
sort of dish in their valves? (5)

Mock the people who eat fast. %)
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HALVOR MOORSHEAD

Last month the basic operation was de-
scribed and the circuits of the preamplifiers,
record and monitor amplifiers given. The
second part gives circuits of the oscillator
and power supply and details the
construction

THE BIAS AND ERASE OSCILLATOR

Like the monitor amplifiers, the oscillator is based
on a Mullard design. This has the advantage that no
special inductors have to be used as the erase head
inductance forms part of the network. A fair amount
of power is needed for erasure and AD161-AD162
transistors are again used. As with the record heads
the switching for either track or stereo has been
left out to simplify the circuit but it basically involves
either or both the heads. Astute readers will see
that the bias frequency will thus be different on
stereo or mono but it was found in practise that this
difféerence was small. C21 and C22, C19 and C20
could of course be replaced by 0-132uF capacitors
but as these are not available and even those near
this value were hard to get, the two capacitors have
been shown in paraliel.

The value of R35 was found to be surprisingly
critical; if it is too high the circuit will not operate
and if it is too low the waveform takes on a very
distorted form and this will cause all sorts of un-
desirable effects during recording. Three oscillators
were built and the value shown worked well in all
of them but if troubles are found with the oscillator
this is the component to check and during the build-
ing of the Veroboard panel it may be as well to
leave good long leads on this component.

As with the monitor amplifier panels two mount-
ing holes are cut at the edges of the panel; no
breaks are necessary in the copper strips. C27 is
included to enable the erase to die away slowly
once the supply voltage has been switched off, there
is a danger otherwise of magnetising the tape heads.

C25 and C26 are the capacitors which couple a
little of the a.c. signal to the record heads for the
bias needed. 300pF was found to be the best value in
the prototype but this can bear experimenting with
to obtain the best results.

POWER SUPPLY

The power supply is conventional enough and is
built on a separate chassis, the circuit is shown in
Fig. 9.

It is well worthwhile fitting a fuse both in the
mains supply and in the 22V line, especially the
latter. While checking the monitor amplifiers and
oscillators individually, a 250mA fuse can be used
in the hope that this will protect the transistors in
case of error. Once the amplifier is working correctly .
a 1A fuse can be substituted.

The bridge rectifier which is an LT120 type, avail-
able from Henry’s Radio can, of course, be substitu-
ted by any with a working voltage of 30V and a
current handling capacity of 1A. Any transformer
with a secondary in the order of 17V or 18V will do,
although the one specified is widely available, easy
to mount and gives a variety of other voltages apart
from the one used.

CONSTRUCTION

Almost as much thought was given to the con-
structional side as to the circuit design of the Tape
Recorder. Several layouts and chassis designs were
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¥ NB. Erase heads are actually co7— considered and even tried but
connected via SW3 SwW2a +22v the one described here was
[o]

Uy g?gk finally chosen. Two chassis

c23 7 are used, one for the power
T8 supply and the other for the

1) AD161 remaining circuit; both chassis
R32 are extremely simple but they

04 68' R136 allow for an uncrowded lay-
. out, can be wired easily, the

e
ADI6Z from the photographs.

As mentioned two chassis
are used; it is good practice
to keep the power supply
) separate and as far away
) from the tape heads as pos-
sible as the magnetic fields

) : surrounding the mains trans-
Fig. 7: The circuit of the osclllator section. former can be picked up on
the heads. To this end a small
chassis holds the power sup-
ply at the back (or the top
in case of vertical operation)
of the cabinet. The extension
loudspeaker sockets and the
low level input/output sockets
are also mounted on this.

The two chassis can be
hememade and the overall
dimensions are given, but ar-
rangements have been made
with H. L. Smith and Co. Ltd.,
287 Edgware Road, London
W.2 to supply both units
made from 16 s.w.g. alu-
minium for 12s .post paid.
Heavy gauge metal is strong-
ly recommended as the con-
trol panel is unsupported
except along one long side.

c
' I component boards are acces-
- o6, 33n c R33 % R137 sible VYhﬂe the recorder is in
:,Jool;,*T 300p — G 68 pperatlon, yet the appearance
X * _ is attractive as can be seen

S

To R16 left To R16 right

FARCYE RS

The reverse of the main chassis. The oscillator section can be seen on the left with the monitor
amplifier power transistors on the right. ’

. POWER SUPPLY CONSTRUCTION
swad The power supply should be built first as this will
Tr8c be needed for all later testing. Figure 10 shows the
Left erase head via SW3 dimensions, drilling and basic wiring of this. The
L o Right erase head via sw3  primary of the mains transformer should be wired
- TrBb for the local mains voltage and it is worthwhile
1AmMP.
I g ®]
il
l&250 L
! ' . ng v t i
o Right bias (R16) I i
L o left bias (R16) i / e
. I
—0
iy = Trob T Mains neon :
i b
74 3 H_—-—R36 R37 m I
T ek Al L= Troe : i
Bt v ST %7 [ ———=-Chassis Deck i i
s e -\\. i, e Ston hp‘glgns lsws
Mounting holes il
Fig. 8: The layout of the oscillator Veroboard panel. No breaks are Jfk’ﬁ
required in the copper strips. Flg. 9: The power supply circuit.

836

www . americanradiohistorv.com


www.americanradiohistory.com

-,
o
(]

g.
o

n

p—
O 0 ®
]

By iy o
9
[Y)

Dimensions of panel

Low level

o/p DIN B,
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LH. exts RH. ext: input
speaker speaker

IS f
+22V e ’

Chassis

far from this (outside the 16-18V
range) select two that give you
the nearest to this (e.g. the 25-
40V may give 17V rather than
15V).

These secondaries are wired
directly to the a.c. tags on the
bridge rectifier and the + and
— connections are taken to the
large smoothing capacitor C29.
This component is mounted onto
a short tag strip which also pro-
vides the chassis connection. The
positive conection should be con-
nected to the fuse.

Fig. 10: The construction of the powér
supply—the dimensions of the back panel
are shown above.

MAIN CHASSIS

The drilling of the main chas-
sis is shown in Fig. 11 and the
siting of the various components
boards can be seen from the
photographs.

The monitor amplifier, pre-
amplifier and record amplifier
and oscillator component boards
are mounted about half an inch
off the chassis by means of 6BA
screws and spacing nuts.

If the boards have been built
up first the holes previously

connecting the wires from the mains socket and the drilled for mounting can be used as a template for

switched supply through a four way connecting block siting these screws exactly.

to provide a firm anchoring point for these wires. Once these positions have been marked the mica
A variety of secondaries are provided for on the insulating washers for the power transistors can be

specified transformer, 0-19-25-33-40-50V. Since we used as a template, again for accurately siting the

shall need 17V a.c. this should be taken from the holes.
33-50V contacts. Before wiring these to the rectifier,
however, it is worthwhile checking with"a meter that
you are getting 17V since it seems that taps are not
always accurate; if it is found that the voltage is

The P.W. Stereo Tape Recorder can be operated either vertically or
A rear view of the tape recorder. The plywood side panels and the horizontally as shown, but many decks are not suitable for vertical

speakers can be clearly seen with the power supply chassis propped up.

www americanradiohistorvy com
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Fig. 11: The basic drliling of the main chassis. See text for the siting of the mounting holes and the power transistors.

Once the drilling has been done-the power tran-
sistors can be mounted, making sure that the bodies
are insulated from the chassis. The collectors of
three of the transistors are at chassis potential but
do not be tempted to leave off the mica washers as
this is exactly the sort of thing that causes instability.

The oscillator panel and the tags of the associated
power transistor tags are mounted on the rear of the

SW2c¢ SW2c C23/C25 C24/C26 C7/R1O
(Left) (Right) (Left)
A C [o] [o] o]

S|
rR/PB | R/PB Erase
head } head head
left right left
(upper}jiower) (upper) C7/R10
. (Right)

Az Upben track only
B = Stereo
C=lower track only

7

Fig. 12: The wiring of SW3, the LEFT-STEREO-RIGHT switch.
838

B

chassis; not only does this lead to a less crowded
layout but it also tends to screen the oscillator from
the rest of the circuit. \

The various controls can be mounted after the
power transistors. The specified V.U. Meters are held
in position by a small amount of glue on the rear
face. To save a lot of work later on cut the excess
spindles from the controls as later on there is a lot
of wiring that could be damaged by a slipping hack-
saw.

Once the mounting screws have been fitted the
main wiring can take place. It is very important to
adopt a logical approach to this and the author used
the rule LEFT-TOP-FRONT: this means that for
wiring on all controls that the left hand channel
wiring is always at the top and at the front where
there is a choice. So the top track of the head is for
the left hand channel, and for that same channel the
record level control is at the fronmt. It is amazingly
easy to “cross” channels and this can lead to puzzling
results (the author came across these several times).

There is one major earthing point and a common
22V point. For these a tag strip should be fixed to
the chassis just below the V.U. Meters. All earthing
points and supply voltages should be wired to these.

Assuming the power supply has been constructed
first of all, it is best to build the monitor amplifiers

www . americanradiohistorv.com


www.americanradiohistory.com

A view of the completed recorder, out of the cabinet with one of the speaker covers removed.

next. These can be tested separately by injecting
signals in at the volume controls. The input level and
impedances are correct for a crystal or ceramic
pickup and if one is used as the signal source the
quality, level etc. can be properly tested. If an
oscilloscope is available the signal across the loud-
speaker can be monitored to see that there is no
ultra-sonic oscillation. There is one great advantage
in building stereo projects; each part is duplicated
and if one section is not working properly one has
something to compare it with.

Rear view of the completed recorder showing the access to the external
connection sockets.

The emitter resistors for the output pair are wired
directly from the circuit board to the appropriate
tags on the transistors. Once the monitor amplifiers
are working satisfactorily they can be used almost
as signal tracers for the remaining circuit.

The preamplifier and record amplifier panels can
next be mounted. For testing, the input side can be
left unconnected, this being taken directly to the tape
head, the output being fed directly to the input of
the monitor amplifiers—once all this is working the
majority of the circuit has been tested. One final
test that will establish the working is to connect
temporarily the output from the record amplifier
to the input of the monitor amplifiers. This signal
should sound very “toppy” and be at a much higher
level than the proper output.

The oscillator can be checked by ensuring that
there is some indication of a.c. volts across a tape
head when the supply and heads are wired in. Most
meters will be very inefficient at 50kHz but most will
give at least some indication that the thing is
working.

Once the various sections have
been tested, the switch wiring can
be tackled. No details are given in
drawings as these will vary with
‘the actual switch used.

The circuit of the switch for the
Left-Stereo-Right switch is shown
in Fig. 12 and again the wiring dia-
gram of this has been omitted as
the switch used will vary.

The DIN input sockets are wired
directly to the input selector with
the correcting components wired
onto the sockets themselves.

A table of test voltages from the
prototype is given for checking in
case of difficulty.

CHECK VOLTAGES

Collector Base Emitter
T 11 03 —
Tr2 26 11 05
Tr3 85 0-6 —
Tr4 90 11 06
Tr5 90 06 —
Te6 220 90 9-0
Tr7 — 9-0 90
Tr8 220 110 11-0
Tr9 —_ 11-0 110
Voltages measured with a meter of
20k Q/V under no signal conditions
on record.

It is vital that all wires carrying signals to the
switches are screened and that all the earth points
are taken to the common point. This is not really
practical as far as the earthing of the DIN inputs
are concerned nor is some of the screening of the
wires to the Left-Stereo-Right switch, these excep-
tions are not important.

CABINET CONSTRUCTION

The general construction of the cabinet can be
seen from the photographs and the size and final
finish are of course a matter of personal taste. The
deck is mounted on two lin plywood pieces with a
hole cut for the loudspeakers, the chassis is also
screwed to this. This arrangement has considerable
advantages from the constructional point of view
but of course other designs can be used.

Once the Tape Recorder is completed make sure
that the heads are aligned correctly before doing
any serious recording and make sure that the erase
heads and record/playback heads are in line.

The P.W. Stereo Tape Recorder has proved very
satisfactory in operation and stood up well to con-
tintous usage at the P.W. stand at the Audio Fair,
despite the number of unwelcome dabbling fingers.
When working the recorder will have a good quality
specification and should be well worthwhile the
trouble and expense. | ]
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TEST-MASTER

«CAPACITANCE SUBSTITUTION <9V SUPPLY
+«DIODE TESTER *RESISTANCE SUBSTITUTION
#465kHz i.t INJECTOR MODULATED SIGNALS
skAUDIO AMPLIFIER :1MHz SIGNAL INJECTOR

**R.F SIGNALTRACER 3 CAPACITANCE BRIDGE
sk 1i(Hz a.f. SIGNAL INJECTOR =*OHMMETER

*k TRANSISTOR TESTER *<RESISTANCE BRIDGE

amount of dabbling in electronics and radio

servicing and to this end has acquired a
reasonable amount of test equipment. There is no
doubt that a multimeter and an oscilloscope are by
far the most useful pieces of test gear, but in addition
there was a signal injector and tracer, a transistor
tester, a small battery operated audio amplifier and
a couple of cheap multimeters, one which was rarely
used for anything else except. to measure continuity
on the ohms range and the other usually lashed into
the supply circuit to monitor current consumption.
In addition there was a box of components used for
component substitution.

Most of the author’s recent work has been with
transistors and considerable use is made of S-Decs
and T-Decs. These excellent products make possible
reliable breadboarding and rapid development and
unlike more traditional methods component leads are
pot messed up. A special tray was used for a long
time, a sheet of plywood two foot square with an
S-Dec glued to the centre, the outer rim of the tray
being fitted with small cardboard boxes to hold
various components. Unfortunately the more compli-
cated projects meant that all sorts of test equipment
were being used in conjunction and the old time
“rats nest” was being replaced by another.

To overcome this the author decided to build a
small “laboratory” into a conveniently sized case
which would replace the majority of the bits and
pieces used. It was also decided that facilities should
be included to aid servicing and in practice the final
result has made this very much easier.

IN recent years the author has done a considerable

CHOICE OF FACILITIES

There are some facilities that are essential to a
unit of this type; both the small audio amplifier and
the signal injector were constantly in use and it was
decided that these were obvious candidates for in-
clusion. Resistance and capacitance substitution were
also thought to be very useful as having these on

840

switches would allow immediate Selection of a wide
variety of components.

An ohmmeter was also thought very useful—
especially for rapid checking of continuity and since
a meter was necessary for this a few extra com-
ponents were incorporated to allow the internal
battery to be available for use with a 100mA meter
in series to monitor the current consumption. The
meter is also used for testing transistors, both p-n-p
and n-p-n for leakage and gain. :

As standard value capacitors, an audio generator
and an audio amplifier were already to be included,
it was thought worthwhile to include a capacitance
bridge. The unit-will also work as a resistance bridge
but this facility is less useful.

The signal inject facility eventually decided upon
was to have an audio note available of about 1kHz
and to have an rf. signal of about 1MHz as well as
an if. signal of 465kHz, the last two being capable of
being modulated by the 1kHz audio note.

The audio amplifier wounld have to be fairly sensi-
tive and in fact will produce a useful output from a
0-5mV signal. A simple switch was included at the
input to include a detector for monitoring rf. or
i.f. signals.

It is of course a fairly simple matter to build the
various items mentioned above, but the virtue of the
unit described is that by the turning of one master
switch, all the facilities mentioned above are available
between two probes. The alternative would be to have
a series of terminals on the front which would have
to be changed with each function and this would
have destroyed one of the major advantages.

The block diagram, which gives the basic circuitry,
is shown in Fig. 1 and the various operations are as
follows: : '

SUBSTITUTION RANGE

The negative terminal of the probes is connected
at all times, directly to the aluminium chassis which
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Fig. 1: The basic circuit of the Test-Masler showing all the switching. The circuits of the three modules are shown overleaf.
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acts as the common line, the positive terminal being
connected to one section of SW1. When this switch,
which is the main selector, is set to “substitution,”
the positive probe goes directly to the wiper of a
one-pole, twelve-way switch. Eleven of these positions
are wired to a variety of capacitors whose other ends
go to the chassis. The actual choice of capacitors is
a matter of personal preference but in the prototype
the lowest value is 100pF followed by 1,000pF and
there on up values increasing by a factor of three in
each stage to 100xF. Values below 1,000pF are
generally used for r.f. work and become quite critical,
in addition there is a danger of radiating signals
because one end is connected to the chassis. Also
stray capacity would vary the lower values. Values
of 1xF and above are electrolytic types and their
working voltage is again a matter of personal pre-
ference. Ideally they would all be high but this would
mean the use of very large components. The proto-
type uses 25V or higher components which enable
them to be used with most transistor equipment.

The twelfth position on the:capacitance switch con-
nects to the resistance substitution switch, which,
like the previous one, is a one-pole twelve-way type.
Values here run from 30 to 3-3MQ and were chosen
so that differences between one value and the next
increase by a factor of 3. Again the wattages chosen
depend on the likely usage; the prototype used s
watt values for all except 3Q) which was included for
loudspeaker loads and the 3-3MQ which is not avail-
able in 13 watt, a 1; watt type was used instead. Like
the capacitors the other connection of the resistors
are joined together and go to the chassis.

AUDIO AMPLIFIER

In position 2 of SW1 the positive probe is con-
nected to SW4 which is the normal/detect switch for
the audip amplifier. SW1b applies 9V to the ampli-
fier. - 5 . :

SW4 in the “Detect” position applies the signal to

the top of VRI1 via an OA91 diode, the other part of

the switch connecting a 1,000pF to earth to smooth
the signal. In the “Normal” position the diode is by-
passed and C2 disconnected. C12 only serves to d.c.
block the input. A highish value potentiometer is
chosen for VR1 as this allows high impedance signals
to be amplified with the slider near the middle.

The circuit of the amplifier is shown in Fig. 2 and
it will be seeri that it is very simple. High quality
is not all that important but nevertheless some care

was taken in the design to ensure high gain and
stability. To improve stability a small capacitor de-
couples the very high frequencies from the base of
the output transistor. A high impedance speaker (35Q-
80Q) is used as this avoids the necessity for an output
transformer. The circuit used is fairly conventional
and has the virtue that the application of bias to the
first stage from the emitter .of the second stage d.c.
stabilises the circuit and makes allowances for the
wide divergence of parameters associated with cheap
transistors. 2N2926G transistors were used but many
similar silicon types will do just as well with no altera-
tion of component values.

SIGNAL INJECTOR

Although one section on the main selector switch
is marked “Inject” this only leads to a subsidiary
switch, SW2 which selects the output from one of
two oscillators, either the r.f. or the af. A second
section of this switch alters the frequency of the r.f.
oscillator from about 1MHz to 465kHz. A further
subsidiary switch, SW5 provides modulation for the
rf. and i.f.;signals.

The audio oscillator is a simple Hartley type, the
inductor being a small tapped output transformer,
normally used in push-pull output stages. The cir-
cuit is shown in Fig. 3. The centre tap goes to the

g\ A\ To RF/IF
R20 board
2:7k
T
R%k '
2
-3
ﬁ ‘% To VR3
C24
0 ) ;
e [ ke c28
523 c25 - To SW2
00
10 2200p et

Tr4
2N2926

L

Fig. 3: The audio oscillator. This broduces a 1kHz note for signal in-
Jjecting and for the R-C bridge.

To SW1h b=

C14

To SWi1c -————‘I I———
Cc12

[el]

- To SWila

positive supply line. The
value of the capacitor across
LS the total primary determines
35—-80a the frequency and can be
varied to suit. In the proto-
type the transformer used
with the specified capacitor
gave a frequency of about
1kHz and this is about right.
R21 provides the base bias
and C25 the feedback.
In the normal inject mode
the output is taken via C26
from the collector. The secon-
E dary of the transformer is

T2
2N2926

Thime 1

R17 M

used for the bridge circuit
j only, this providing a

Fig. 2: The audio amplifier circuit module.
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balanced output. The shape
of the audio note hardly
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matters in the inject mode and a simple multi-
vibrator or relaxation oscillator could have been used
but a decent sine wave is far better for use with a
bridge circuit.

The r.f./if. section is almost identical, a Hartley
type circuit being used again but instead of an out-
put transformer an if. transformer is used. The cir-
cuit is shown in Fig. 4. A 465kHz transformer could
have been used here and this would make the if.
injector very simple but to obtain a fundamental fre-

=Swib
I and AF,
_ ] oscillator
IFTI
SW2b I | T
% o o Nog
— Se!
ci8
R19 - 385

' Fig. 4: The r.f.Ji.f. osciilator module.

quency in the r.f. spectrum it would necessitate

removing the small tuning capacitor inside the i.f.

can and arranging for this to be switched.

This was originally tried but it was a messy business
and it was instead decided to use a 1-6MHz i.f. and to
put capacitors in parallel with this to lower the fre-
quency to 1MHz and 465kHz. However clumsy this
solution sounds it does in fact make construction far
easier. To be able to make this work the specified
i.f. transformer must of course be used.

With the internal capacitor and the two external
capacitors necessary to produce the 465kHz oscilla-
tion it will of course be necessary to trim the core of
the coil to obtain the exact i.f. frequency required.
Obviously this means that the 1MHz signal will not
be exact but this doesn’t really matter as it is only
intended for general r.f. use. It is, of course, possible
and sometimes desirable to set the if. frequency to
455kHz, the standard Japanese/U.S./Hong Kong tran-
sistor radio i.f., but this is a matter of choice.

TRANSISTOR TESTER

Unlike the other functions of the unit, the transis-
tor tester section is operative at all times—this is
quite acceptable as no current is drawn from the bat-
teries if no transistor is fitted. The basic circuit is
shown in Fig. 5 but the complete circuit can be easily
traced from Fig. 1.

-
ov}
Transistor  _1_
under test

Fig. 5: The basic transistor tester circuit.

The photograph shows the wirlng used for the substitution range
switches.

Referring to Fig. 5 it will be seen that with the
switch open the battery is applied in the correct
polarity across the transistor. With this set-up the
meter will register the leakage passed by the transis-
tor. As the ohmmeter resistors R14 and VR2 are
connected in series the readings will be logarithmic
and they will also protect the meter when a short-
circuit transistor is inserted.

As a general guide one can say that the first ‘third’
of the scale registers acceptable leakage, the second
‘third’ inferior, but usable, devices and the final
‘third’ duds. However certain transistors, especially
power output germanium types will show high leak-
age while still being perfectly O.K. and so the
readings are subjective and one will have to have
tested quite a few good types before the readings
tell you anything. This test is quite crude but it is
rare that it will not tell you if a transistor is usable.

When the switch is made a 100kQ resistor is con-
nected between the collector and the base thus
providing bias and the transistor will begin to con-
duct. The reading shown on leakage will rise appre-
clably on a good device and the rise will give an indi-
cation of the gain. Once again readings and their
interpretation are a matter of judgement.

Low leakage (especially silicon types) transistors
will show little or no reading on leakage and this will
not mean that the device is open-circuit. i

SW3 is a 3-way, 4-pole switch wired as in Fig. 6
and this serves to change the battery supply to the

Transistor
socket

\—> SWia

Fig. 6: The wiring of the transistor test switch.

transistor test socket and also to apply base bias in
two of the positions.

Diodes can be tested quite easily using the same
basic circuit. When connected one way around be-
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www . americanradiohistorv.com


www.americanradiohistory.com

tween the emitter and collector junctions the leakage
shown should be very low—no indication at all is
quite common. When the device is reversed a pretty
high current will be registered on the meter—this of
course applies to a good device only.

BATTERY SUPPLY

In the battery supply position of SWI1, the positive
connection is coupled through the meter with a sec-
tion on SW1b shunting the meter so that it reads
100mA f.s.d. The value of R13 should be one-hun-
dredth of the internal resistance of the meter; in
the case of the one specified this is 109Q. The author

R13.1n
+ve--:
M1
+ 0-—-100mA
—p Test
. tmeterd
! 0 rea
iov 100mA
H -

}

E

Fig. 7: The method of obtaining the correct shunt resistor to make
the meter read 100mA f.s.d. :

was lucky enough in finding a resistor that was ex-
actly right but it is possible to derive the value as
follows.

Initially choose a resistor that is slightly over 1Q
and shunt this across the meter and then couple this
in series with a 100Q potentiometer. The additional
components are shown dotted in Fig. 7. Set the pot.
so that 100mA is shown passing in the circuit, this
being read off the testmeter which should be on a
suitable range. The meter that we are trying to shunt
should, in this position, have its needle pressing hard
against the back stop. When this arrangement is
achieved start putting low value resistors (10Q to
100€)) in. parallel with R13 until one is found that
shows f.s.d.

It doesn’t matter greatly about the accuracy of
the supply current reading and many readers will be
content with using a 1Q 5% resistor—this will give an
accuracy +7% which, although not good enough for
normal measuring standards, should generally be
good enough to tell us if something is wrong with a
piece of equipment.

It is good practice to have a meter in the battery
supply to transistor equipment when working on it
as it will show up shorts and transistors running
away in time to stop any damage and is a very much
more useful facility than at first appears.

OHMMETER

The circuit of the ohmmeter is shown in Fig. 8. This

R14. 3.9k
W+ve
2
Ne VR

5k to zero
ohms

—i--

—) N

Fig. 8: The ohmmeter circuitry.
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is a standard circuit with VR2 acting as the “Zero
Ohms” control. As a 9V battery is used this is a fairly
sensitive ohmmeter and the centre scale deflection,
which is the only proper way of giving it’s sensitivity,
is 18kQ. This is somewhat overcome by the small
scale of the meter itself but it should nevertheless
be very useful. It will have to be calibrated using
known value, close tolerance resistors but if it is
only to be used as a continuity tester there will be no
need.

An internal re;ar view of the Test-Master. The battery fits into the
space on the right below the meter.

BRIDGE CIRCUIT

Although bridge circuits usually require an article
to themselves we have already got nearly every-
thing necessary to incorporate one. The a.f. oscillator
provides a balanced output from the secondary of
the transformer used, the amplifier can be used as
the detector and the capacitors used for substitution
,can be used as the standards against which to balance
the unknown value. All that is necessary to add is a
5k potentiometer.

At a particular setting of the potentiometer the
bridge will balance and there will be only a low
output from the loudspeaker and the setting of that
pot. will give a multiplication or dividing factor with
which to calculate the value. The actual arrangement
used here is especially useful as the value of the
capacitors go up by a factor of about three each time
and so the calculating factor will never be more
than this.

By changing the capacitance switch to the resist-
ance substitution range it becomes a resistance bridge
and this can be useful for measuring low value resis-
tors and possibly high value ones as well (though
the simple design means that breakthrough can be
troublesome here).

The switching to achieve this arrangement can be

T c1-cn
<
/\/ VR3 —
i

= nin ©x
TR | H
Audio +
oscillator j

l——»To AF.Amp

Fig. 9: The bridge circuit for measuring the values of unknown
capacitors,
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traced from Fig. 1, the basic circuit
is shown in Fig. 9 and this will be
recognised as a conventional bridge
circuit.

CONSTRUCTION
NOTES

The actual construction of the
Test-Master should present no real
problems, the only ones are likely
to be getting the switches wired
correctly.

A large aluminium chassis, 12 x
5 x 21" is used on its side so that
what is normally the top becomes
the control face—quite a lot of con-
trols are involved as can be seen
from the photographs but little
depth is needed. A smaller cabinet
could be used—there is little oscillator
crowding of components—but this

will make wiring difficult. VU . From AF. l__
There are three “active” parts to - - > ] oscilator l-sw5 l
the Test-Master; the audio ampli- Mounting holes == =
fier, the af. signal source and the Fig. 12: The r.fJL{. injector module.

r.f./if. signal generator. These are
all built on small Veroboard panels
and mounted on the bottom and
side of the chassis.

The component layout on the . __ __ . ——

panels is shown in Figs. 10, 11 and g o o
(r) )
S * fo) (o)

12 together with the connections to
Transistor

the adjacent switches etc.
socket '
(&) .
§

2

To Sw1a

The positioning of the meter, the
controls, switches and loudspeaker | |0 o
are shown in Fig. 13; the sides are board
shown in the same plane as the
front. Exact positioning will depend
on the type and size of the compo-
nents and so dimensions are not

Amp.

given but some thought was given 5 o)
AR RF/IF
board board

o o

Fig. 13: Approximate siting of the controls and modules inside the chassis.

To RF/IF e A
board(+)<——-'§“ A

= T . " ToVR3
Tr4 ([é:' :
RLE S
-

Output to
sw2

Tow
%

\Mounting holes

Fig. 10: The layout of the audio oscillator module,

to the arrangement of the various sections and the
layout shown does give relatively short wires to the
various sections.

The battery, a PP7, is mounted beneath the meter. : .
The panels themselves can be laid on a sheet of card An internal view of the completed Test-Master.
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(to stop the bottom connections shorting to chassis)
with the screws through the mounting holes clamping
them to the chassis.

The socket associated with the transistor tester is
a normal transistor mounting socket; a slightly

% components list

Resistors :
R1 33Q 2w R12 3-3MQ
R2 33Q R13 1Q—see text
R3  100Q R14 3-9kQ
R4 330Q R15 100k
R5 1kQ R16 10kQ
R6 3:3kQ R17 1MQ
R7 10kQ R18 56Q
R8 33kQ R19 680kQ
R9  100kQ R20 2-7kQ
R10 330kQ2 R21 2700
R11 1MQ
All resistors 5%, 4 watt except R1.
VR1 250k log. VR3 5kQ
VR2 5kQ lin,
Capacitors :
C1  100pF Ci4 01uF
C2 1000pF Ci5 10uF 12V
C3 3300pF C16 1000pF
C4 0-01uF C17 10uF 12V
C5 003uF C18 360pF
C6 O1uF C19 1800pF
C7 033uF C20 33pF
C8 1uF 25V C21 1000pF
C9 32uF 25V C22 80uF 12V
C10 32uF 25V C23 10uF 12V
C11 100uF 25V C24 O01uF
Ci2 O-1uF C25 2200pF
C13 1000pF
Switches :

SW1 3-pole, 6-way rotaty
SW2 2-pole, 3-way rotary
SW3 3-pole, 4-way rotary
SW4 2-pole, 2-way toggle
SW5 On-off toggle or same as SW4
SW6 1-pole, 12-way rotary
SW7 1-pole, 12-way rotary

Semi-conductors :
Tr1 2N2926G Trd 2N2026G
Tr2 2N2926G D1 OAB91 or similar
Tr3 2N2926G

Miscellaneous :

Meter—1mA d.c., Henelec '38 Series’.

Loudspeaker—miniature (2-23in. diameter), 35Q2-80Q
impedance.

Ti—tapped transistor audio output transformer
(Henry's Radio type JOT).

I.F.T.1—1-6MHz i.f. transformer, Denco type IFT.
16/1-6.

Veroboard—3 off panels 11 x 9 holes, 0-15in. hole
matrix.

Aluminium chassis—12 x 5 x 24in.—see text.

Transistor mounting socket.

Output/input sockets.

undersized hole will enable it to be pressed firmly
home.

For the substitution ranges the components can be
mounted as shown and soldered in place; with the
resistors which are all the same size this is easy but
the bulkier capacitors will have to be arranged as
well as possible.

Two-way, two-pole toggle switches were preferred
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over miniature slide switches as they are far easier
to mount. The loudspeaker for the amplifier is best
glued into position behind a small expanded metal
grill.

For readers who have difficulty making things work
first time (and aren’t most of us in that category) it
is fairly simple to fix and test one facility at a time;
for instance wire up the main switch first with
flying leads and then only try the capacitance substi-
tution range followed by resistance substitution and
so on ending up with the bridge circuit.

As far as wiring is concerned, screened wire may
be better for the outputs of the signal injectors and
the input to the audio amplifier but the author was
prepared to accept a certain amount of breakthrough
and so normal wires were used throughout.

No facility is incorporated for attenuating the level
of the injected signals and a further control could
be inserted for this purpose but it was found easier to
have an extra probe with 4 1MQ resistor incorporated
as this can also be used for tracing high level signals.

Once completed the Test-Master should prove to be
a really useful addition to any test bench and will
enable a lot of odd pieces of test gear to be relegated
to the shelves for use on rare occasions only. u

MAXWELL

by G8DSH

BANBURY
v YouNg
RADICALS

P.W. BINDERS

Preserve your copies of Practical Wireless. Don't
let them become torn and dirty—buy a hard-cover
binder for 75p (15s. 0d.) from:

Binding Department,

IPC Magazines Limited,

Tower House,

Southampton Street,

London, W.C.2.

Price includes post and packing.
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ARTHUR DOW

enthusiasts den, shack, workshop or what-have-
you the percentage of home-made equipment
that is properly finished off is quite minimal.

The author is the first to admit that he was the
world’s worst offender in this respect, having over
the years built just about everything from an absorp-
tion wavemeter to an all-band SSB transceiver. The
gear always worked, eventually, but having spent
so much time on the building of it the author was
usually only too happy just to sit back and play
with the knobs for a while!

The thought of taking off that panel with its myriad
knobs, dials, switches, etc., was anathema and any-
way there was always that new project that had to be
started!

It is a good idea to relax once a project has been
completed but it is also necessary to be quite deter-
mined, in the near future, to put that finishing touch
to it so that the uninitiated may remark on the excel-
lence of one’s handiwork whether it actually works
or not!

Some enthusiasts have even reported receiving
actual words of encouragement from their dear ones
on emerging from the shack with a new bit of gear
that was actually in a cabinet and which had a panel
that was not dented or scratched or a mass of unused
holes, but such reports should be treated with some
reserve!

But seriously, a great deal of satisfaction is to be
had by spending a little time and effort on putting
the finishing touches to a job and it need not be an
expensive or lengthy procedure.

The legendary rift between the enthusiast and his
family does, one can be sure, spring from the good
old days when to get a good crackle finish on a panel
it was necessary to -bake the panel in the kitchen
oven for a couple of hours! The fact that the roast
joint tasted of paint for the next fortnight was quite
immaterial!

Fortunately today paints are available that dry
hard in an hour or so and which can be sprayed from
a can. A variety of colours gives a wide choice to
satisfy individual tastes.

FINISHES

Among the many possibilities should be mentioned
the natural metallic finish, painting by brush or spray,
the covering of the panel with a plastic film and the
use of a dummy panel attached to the front of the
main panel.

Finishing should also take into account the lettering
and numbering of all the controls, switches, etc. on
the panel as one would expect to find on commercial
equipment. This again is not difficult to achieve
and one does not have to be an artist to stick a few
transfers on to a panel.

JUDGING by the appearance of the average radio

PREPARATION

Whatever finish it is decided to adopt there are
certain preliminary steps that are essential to ensure
good results. If the design of the equipment is being
copied from a magazine the chances are that the
panel layout will be given and that the author has
made some effort to ensure that the layout of the
controls is a reasonably symmetrical one.

If the constructor has to make his own layout he
should spend some time on working out a neat
arrangement for the controls consistent with the elec-
trical requirements of the circuitry. In marking out
the final positions of holes, cutouts, etc., use a rule
and pencil and do not “guesstimate” as the eye can
often be quite unreliable as far as measurements are
concerned. \

After the holes have been made ensure that all
burrs and rough edges are removed from both sides
of the panel. .

Next, lay the panel on a sheet of thin cardboard
or stout paper and with a sharp pencil make an out-
line drawing of the panel and all holes and cutouts.
Be careful about using a biro pen for this purpose
as the tip is usually quite blunt and the resulting
drawing will not be at all accurate in size.

This drawing will be found very useful for future
reference especially if it is decided to fit a dummy
panel to the equipment as will be described later.

NATURAL FINISHES

An aluminium panel may be given quite an attrac-
tive finish by laying it on a sheet of newspaper and
rubbing the panel down on one side with a piece of
wood around which a piece of fine sandpaper has
been wrapped. A fine oil can be used as a lubricant
during the rubbing down but great care must be
taken to ensure that the oil is removed completely
when the panel is finished. A circular rubbing motion
will produce the best effect.

To complete this particular finish the panel should
be given a coat of transparent varnish with a soft
brush or from an aerosol spray.

It is important to read the instructions on these
spray cans in order to get a smooth clean result.
Often the spray is held too near the object or is not
moved about fast enough and blobs and runs appear
in the finish.

PAINTING

The number and types of paint available today are
legion but attention should be paid to those paints
that are available in aerosol spray cans. A large
range of colours can be found in most motor acces-
sory shops as well as in the usual paint and decora-
tors and DIY shops. The sprays are cheap, Clean,
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fast and just about infallible if the instructions are
followed.

Again, the panel should be laid on a sheet of
newspaper and carefully cleaned of all dirt or grease
with a white spirit or similar solvent. Spray the panel
according to the instructions and remember that two
thin coats are better than one thick coat. So do not
try to put on too much paint in one go but apply
a thin coat and allow to dry properly before applying
the finishing coat.

It is a good idea to do the whole job outdoors if
the weather permits as otherwise the fumes from
- the paint can be very objectionable and even danger-
ous indoors.

Give the paint ample time {o dry before starting
to reassemble the panel and above all don’t be
tempted to prod the panel with a fingertip ‘just to
see if it is dry’ . . . it won’t be! The drying process
can be speeded up by directing the heat from an
electric fire on to the panel for a short time.

Air-drying crackle finish paint such as Yucan is
now obtainable in aerosol spray cans in various
colours and this provides an excellent finish that
will hide blemishes on a panel that might not be so
easily covered by a flat paint.

PLASTIC FILM FINISH

This method of finishing a panel is one of the sim-
plest, cheapest and cleanest ways and the time spent
in removing and replacing the panel on the equip-
ment is well justified.

The plastic film is available from Letraset dealers
and art shops under the name of “Letrafilm” in no
less than 119 colours in matt finish and 20 colours in
a gloss finish. Sheets 10” x 71,” are 4s 3d ®ach and
20" x 15" at 8s 6d each.

Remove the panel from the equipment checking
that there are no burrs or rough edges. These are
easily caused by the action of lock washers especially
on soft aluminium panels.

Lay the panel over, one corner of the sheet of
Letrafilm, moving the panel around to get the most
economical position. Offcuts of the material can come
in very handy. Mark round the outside of the panel
with a pencil leaving a border of about 4in. and then
cut out the piece required with scissors.

Remove the backing paper from the film and drop
the centre of the film on to the centre of the panel.
Drop one end and smooth it down then dropping the
other end and smoothing that down also. With this
technique there will be a minimum of air bubbles
underneath the film. Finally put a sheet of clean
paper over the whole panel and with the ball of the
hand smooth the film down leaving a perfectly flat
and bubble-free surface.

The film may be pushed through small holes using
a biro pen. On larger holes cut the film in the hole
radially and fold back behind the panel. The excess
material at the panel edges may now be folded over
the edges, if necessary snipping the film at the
corners.

The whole operation takes far longer to describe
than to perform!

DUMMY PANELS

The advantage of a dummy panel is that it is not
necessary to take off the main panel but only to
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remove the locking nuts and fixing screws from the
components mounted on the panel. We shall now
need the tracing of the front panel that it was recom-
mended should be made once the main panel is com-
pleted.

The dummy panel may be plastic sheet of the
appropriate colour and about 1/32in. thick. Place
the plastic sheet underneath the tracing and mark
through the outline of the panel and ali the holes and
cutouts, then cutting them out with scissors or a
sharp knife such as is used by modelmakers.

Panel screws should be countersunk where possible
so that they will be out of sight when the dummy
panel is fitted.

If the main controls are reasonably spread out over
the area of the panel the holes nearer the centre can
be clearing holes around locknuts, etc., thus simpli-
fying the work even further.

PANEL LETTERING

The final touch that cannot be omitted on any
score, least of all of expense! Sets of panel transfers
can be obtained from Data Publications, 57 Maida
Vale, London, W9 at 5s. per set. These cover receiv-
ing, transmitting and audio equipment requirements.

The transfers are easily applied by following the
instructions supplied. But one tip, if there are to be
several transfers in a line rule a faint pencil line
on the panel in order to assist the placing of the
transfers on to the panel.

It is better if the transfers are put on before the
panel is replaced on the equipment and, of course,
after the panel has been painted or otherwise finished
off, but don’t forget to take into consideration the
diameter of scales, knobs, etc. before finally placing
the transfers.

Another point worthy of some thought is that of
placing the transfers above or below the controls.
If the equipment is to be low down the transfers
should be over the controls so that they can be read
from above. If the equipment is, say, up on a shelf
then the transfers ought to be below the controls.

GENERAL NOTES

Whether a panel is to be properly finished off or
not there is a right and wrong way of mounting com-
ponents on a panel. Subject to space permitting,
potentiometers and switches etc., should have two
lock nuts fitted. This allows the minimum of the
threaded bushing to project at the front of the panel
enabling knobs and dials to lay as close to the
panel as possible. It also removes strain from the
body of the component itself, and finally, it is good
engineering practice.

Do not be shy about cutting off any excessive
length of spindle. This is best done by holding the
end of the spindle in a vice or pair of pliers and

- cutting off the excess spindle with a fine-toothed small

hacksaw afterwards removing any burrs with a file.
Do not make the mistake of holding the component

* itself in the vice and possibly damaging it irreparably.

When refitting potentiometers and rotary switches
to the panel make sure that the arc of rotation is
symmetrical so that the indicating line or spot on
the knob is vertical when in the centre of its travel.
A small point perhaps but it does add to the final
finish of the equipment.

—continued on page 854
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BSR 4-SPEED SUPERSLIM
AUTO RECORD CHANGER

Plays 12%, 10” or 7” records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months’
guarantee. Size 13 i x
11%in. Above
motor board 83in.
below 24in. AC 200/250v.

with STEREO/MONO XTAL £7 Post 5/~
BSR TA70 Stereo/Mono Transcription £ |4

Anto Changer. Calibrated Stylus Pressure.

BSR Minichanger UA50 Sbereo/Mono.

Plays 12", 10” or 7” record;

Size 12 x 8%in. AC 200/250v Post §/-.

GARRARD PLAYERS with Sonotone 9’1‘A Cnrtndges.
Stereo Diamond/Mono Sapphire. P25 Mk I £15

AT80 Mk IXI £15 Model 3000 £13 Post 5/-.

RECORD PLAYER PORTABLE CABINET 75 /_
Space for amplifier and autochanger. Post 5/-.

RCS DE-LUXE 3 WATT AMPLIFIER. Ready made
with 2-stage triode pentode valve, 3 watts output. Tone
and volume controls. Isolated mains transtormer, knobs,
londspeaker valves ECLS2, EZ80. Response 50-12.000£4
cps. Sensitivity 200mV. Post 5/-.

RSC 2 WATT AMPLIFIER with loudspeaker £3

and valves UCL82 and UY85 Post 5/

R.C.S. TEAKWOOD BASE. Ready cut out 65 /_
for mounting (State player make and model)

R.C.8. PLASTIC COVERS FOR ABOY! 65/_
BASE. Durable tinted plastic, attractive allpearance.

EMI PICK-UP ARM with mouo xtal and stylus 25/—

EMI JUNIOR 4 SPEED RECORD PLAYER £3 Post
Mains operated motor, turntable and pick up 5/-.
HI-FI PICK UP CARTRIDGES
GP94 55/-; GP93 45/-; GPYL 30/-; GPE7 19/-, ACOS

L.P. only 10/-, All standard fixing complete with stylus.

RYSTAL MIKE INSERTS
ACOS 13~ dial 12/-. BMS, 17 dia. 9/-.

C
14" dia, 6/-.

PORTABLE AMPLIFIER

Portable mini p.a. system.
Many uses —ideal for
Parties, or as a Baby
Alarm, Intercom, Tele-
phone or Record Player
Amplifier, etc. Attractive
rexine covered cabinet,
size 12 x 8 x 4in., wi
powerful 7 x 4in, speaker
and four transistor one wait
power amplifier, Uses PP9
battery Brand new with

famous maker’s guarantee: Only 75 / Post

WEYRAD PSO—TRANSISTOR COILS

RA2W Ferrite Aerial . .13/~ | Spare Cores .......... 7d.
Osc. P50/1AC ........ 8/ | Driver Trans. LFDT4 ..10/-
LF. P50/2CC 470 kc/n 8/7 | Printed Circuit, PCAL ..10/-
3rd LF. P50/3C . 6/7 | 3.B. Taning Gang......
P51/1 or P51/2 'xe’ly‘rad Booklet

50/3V «.rvvenennnen. 87 | OPTE .......oooii.t.

Mullard Ferrite Rod 8 x %in. 4/-, 8 x 3in. 5/-.

VOLUME CONTROLS | 80onm Coax 9a. »d.
Long spiudles. Midget Size | BRITISH AERIALITE
5. ohms to 3 Meg. LOG or | AERAXIAL-AIR SPACED

28/-; 60 yd. 40/-.
STEREO L/S 11/—- D P. 15/- RJNGE LOWLOSS 2/
Edge 5K. S.P. Transistor, 5/- | Ideal 825 lines.

WIRE-WOUN! DS-WATI
STANDARD SIZE POTS.
Carbon 30 K to 2 meg.

LONG SPINDLE 8 /_
10 OHMS to 100 K.
VEROBOARD 0.15 MATRIX
2% x 5m. 3/9. 2% x 3%in. 8/2. 3% x 3%in. 3/9, 8% X 5in.5/2.
CONNECTORS 16 way 5/-; 24 way 7/7.
ms 86 per packet 3/5. FACE CUTTERS 7/7.
S.R.B.P. Board 0.15 MATRIX 2iin. wide 7d. per lin.
B{m wide 9d. per 1 in.; §in. side 1/~ per 1lin. (up to 1%in.).
S.R.B.P. undrilled %in. Board 10 X 8in. 3/-.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2}in. sides,
7 x 4in., 6/-; 11 % Bin., 8/-; 11 x 7in, 10/-; 13 x %in., 12/-;
15 x 14in., 15/-;9 x 7 x %in. 8/6; 14 >< 11 % 21n.. 14/6.
ALUMINIUM PANELS 18 s.w. x /-3 14 x 8
8/-;12 x 8in. 5/-; 10 x 7in. 4 8><6m 3/- 6 x 4in.

WIRE-WOUND 3-WATT POTS.
Small type with small knob.
Values 100 to

GENERAL PURPOSE TRANSISTOR
PRE AMPLIFIER BRITISH MADE

for Mike, Tape, P.U., Guitaz
Battery 9-12v or H.T. line 200-300y_ D.C. operation.
Size 13” x 13” x 4", Response 25 c.p.s. to 25 Ks/s. 26db gain.
For use with valve o transistor equipment.

Full instructions supplied. I 8 /_ Post
Brand new. Guaranteed. Details S.A.E. Free
NEW TUBULAR ELECTROLYTICS CAN TYPES
2/850V .. 2/9 | 100/25V .. 2/- | 16+ 18/500V /-
4/350V .. 2/8 . 2/9 | 50+ 50/350V 7/~
8/450V .. 2/9 4/~ | 80+100/350V  11/7
16/450V .. 3/- / 3/7 | 32+32/250V 8/7
32/460V .. 4/- 10/450V 4/- | 82+82/450V 8/7
5/25° - 16+16/450V 5/- | 32+32+32/350V _8/7
50/50v .. 2/~ 32+32/350V 5/— 100+50+50/350V 9/7

SUB-MIN. ELECTROLYTICS. 8, 25, 80, 50, 100,
200mF 15V 2/-; 500, 1000ml"‘ 12Y 3/7 2000mF 257 I
CERAMIC 1pF to 0,01 mF, 9d. lever Mwa 2 to 5000DF, 0d.
PAPER 350V-0.1 9d, 0.5 2 8; ImF 8/-; 2 50V 3/~
500-0.001 to 0,05 §d; 0,1 1/~; 0.25 1/8; 6/-.
1,000V-0.001, 0.0022, (X 0047, 0, 01, 0. 02, 1/6 0 047, 0.1, 2/9,
SILVER MICA. Close tolerance 1% 2.2-500pF 1/7; 560-2,200
oF 2/-; 2,700-5,600pF 4/-; 6,800pF-0.01, mfd 6/-; each.
TWIN GANG, “0-0” 208pF +176pF, 11/-; Slow motion drive
365 + 365 with 25 +25pF, 11/—; 500pF slow motion, standard
9/-; small 3-gang 500pF 22/-,. SHORT WAVE, Single 26pF 11/-
CHROME TELESCOPIC AERIAL, swivel base, 28in. 4/-.
TUNING. Solid dielectric. 100pF, 500pF, 7/~ each.
TRIMMERS. Compression 30, 50, 70pF, 1/-; 100pF, 150pF,
1/7; 250pF, 1/7; 600pF, 750pF, 2/-; 1000 pF, 2/-,
RECTIFIERS CONTACT COOLED & wave 60mA 7/7;
85mA 9/7. SILICON BYZ13 6/-; BY100 10/-.

Full wave Bridge Rectiflers 75mA 10/-; 150mA 19/7.
EX-GOVERNMENT RECTIFIERS 250v. 200mA. 6/-.
NEON PANEL INDICATORS 250V AC/DC Red or Amber 4/-.
RESISTORS Pre!erred valnes. 10 ohms to 10 meg.
iw,tw.1lw,20%3d;2w 1/-;

HIGH STAB!LITY. P w. 2% 10 ohms to 10 meg., &/-.
Ditto 5% Preferred values 10 ohms to 22 meg., 9d.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 1§ wait,
10 ohms to 100K. 2/- each; 2% watt. 1 ohm to 8.2 ohms 2/-.

@ MAX CHASSIS CUTTER

Complete: a die, a punch, an Allen screw and key
3in.16/7 Zin. 17/7 14in. 10/7 13in. 24/- 2332— 44/3
2in. 18/7 lm._ 19/7 1iin. 20/7 1%in. 29/- 2Lin. §7/3
4in. 16/ 1%in.19/7 1-1in. 21/7 2in. 39/9 1lin.sq. 36/7

AM-:,-FM/VHF TUNING GANG
Super quality small size 15 x 1} x
fﬂ 1lin., plus spindle 13 X 3in. 365 +
| 365 pF with 25 - 25 pF. British
made. Geared slow motion drive
6 — 1. Plastic dust cover, 8BA
tapped front fixing.
o /_ Post Free

MAINS TRANSFORMERS 5/."3§§h

250-0-250 50 mA. 6.3 v. 2 amps, centre tapped . 22/-
250-0-250 80 mA. 6.3 v.4amp. ................ 28/
250-0-250 80 mA. 8.3v.3.58.6.3v.18,0r5v. 28, 88/-
850-0-350 80 mA. 6.3v.3.52.63v.1a,0r5v.2a. 38/-
300-0-300 v. 120 mA.. 8.3 v. 43, C.T.; 6.3v.2a... 50/-
MINIATURE200v.20mA., 8.3v.1a, 2% x2x 1§in. 15/-
MIDGET 220 v, 45 mA.. 6.3 v. 28,23 x24 x2in... 18/-
HEATER TRANS.6.3v.13a., ..............0usn 11/-
Ditto tapped sec. 1.4 v., 4 5,6.3v.14 amp... 168/~
GENERAL PURPOSE LOW VOLTAGE. Ont uts 8, 4, 5,
6,8,9,10, 12, 15, 18, 24 and 30 v. at 2 am 38/°

lamp., 8, 8 10,12, 16, 18, 20, 24, 30, 36, 40, 48, 80, 38/

AUTO TRANSFORMERS 0-115- 230 v. Input/Output,
80 w. 24/~; 150w. 38/-; 500w. £5; 1000w. £12.
CHARGER TRANSFOR ERS. Inlmt 200/250v.

for 6 or 12v., 1} amp., 24/—; 4

FULL WAVE BRIDGE CHARGER RECTIFIERS'

6 or 12 v. outputy, 14 amp. 8/-; 2 amp. 11/-; 4 amp. 17/-.

E.M I. 13} x 8in.
LOUDSPEAKERS

With flared tweeter cone and ceramic

magnet. 10 watts.
Bass res, 45-60 cps. 45 -
Flux 10,000 gauss.

State 8 or 8 or 15 ohm Post 3/~ each
Alse with twin tweeters. £4
With crossover, 10 watt.

State 3 or 8 or 15 ohm. Post 3/- each

Recommended Teak Cabinet
Size 16 x 10 x 9in. Post 5/-

1-inch DIAMETER WAVE-CHANGE SWITCHES.

2 p. 2-way, or 2 p. 8-way, or 8 p. 4-way 5/- each. | p. 12-way,
or 4 p. 2-way, or 4 p. 3-way 5/ each. 1 inch DIAMETER
Wavechange “MAKITS” 1 p, 12-way, 2 p. 6-way, 3 p.
14-way, 4 p. 3-way, 8 p. 2-way, 1 wafer 12/-, 2 waler 18/-,
3 waler 24/-, 4 wafer 30/-, 5 waier 86/-, 8 water 42/-.
TOGGLE SWITCHES, sp. 2/9; sp. dt. 3/7; dp. 8/7; dp. dt. 4/7.

ALL PURPOSE MEADPHONES

H.R. EEADPHONES 2000 ohms Super Sensitive .. 35/
LOW RESISTANCE HEADPHONES 3-5 ohms 40/
DE LUXE STEREO HEADPHONES 8 ohms 85/

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

Minimum Post and Packing 2/-

List 1/-.

RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

MINI MODULE
LOUDSPEAKER KIT

1o watt 65/- cArmiAGE 5-

Triple speaker system combining on ready cut baffle.
% in. chipboard 15 in. x 8% jn. Separate Bass, Middle
and Treble loudspeakers and crossover condenser. The
heavy duty 5 in. Bass Woofer unit has a low resonance
cone. The mid-Range unit is specially designed to add
drive to the middle register and the {weeter recreates the
top end of the musical spectrum. Total response
20-15,000 cps. Full instructions for 3 or 8 ohm.

TEAK VENEERED BOOKSHELF ENCLOSURE.

18 x 10 x 9 in. Modern Scandinavian
fluted front design for Mini-Module. £5 Post 2/8

*

RADIO BOOKS—LIST S.A.E.
HI-FI STOCKISTS.

Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 133, 68 pass door. S.R. Stn. Selhurst.

£5.

CUSTOMERS FREE CAR PARK.

337 WHITEHORSE ROAD, CROYDON
Open 9-6 p.m.{Wednesdays 9-l p.m., Saturdays 9-5 p.m.)

ALL MODELS “BAKER SPEAKERS” IN STOCK

BAKER 12in. MAJOR £9

30-14,500 ec.p.8., 12in.
double cone, woofer and
tweeter cone together
with 2 BAKER ceramie
magnet assembly having
8 flux density of 14,000
gauss and a total flux of
145,000 Maxwells. Bass
resonance 40 c.p.s. Rated
20 watts. Voice coils
8 or 8 or 15 ohms. Post Free

Module Kit, $0-17,000 o.p.s.

with tweeter,  crossover,

baffle and

instructions. £ I I 9 Io'o
BAKER “GROUP SOUND” SPEAKERS--8 or 15 ohm
‘Group 25° 'Group 35° ‘Group 50°
12 inch 12 inch 15 inch
26 watt £7 25 watt £9 50 watt £ I9

TEAK HI-FI SPEAKER CABINETS. Fluted wood front.

For 10 or 12in. round Loudspeaker £9. Post 5[-

For 13 X 8in. or 8in. round Loudspeaker .. Postt B
Post 5/-

For 10 x 8in. or 8}in. round Loudspeaker 3
LOUDSPEAKER CABINET WADDING 18in. wide, 3/-ft

TWO-WAY XOVER NETWORK 3000 c/s.
With varisble tweeter attenuator giving accurate high/low
freqnency balance. Mounted on panel 5iin. x din. w;gh
control knob, tweeter and woofer leads and in- 38 / ost
put terminals. Suitable for 8 to 8 ohm impedance 2

Horn Tweeters 2-16ke/s, 10W 8 ohm or 15 ohm 30/-.
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 8 ohm 60/-.
ELAC MOVING COIL Deluxe cone tweeter 3 or 15 ohm 35/—.
TWO-WAY 3000cps CROSSOVERS 8 or 8 or 15 ohm 19/-.
SPECIAL OFFER! 80 ohm, 2in,, 2%in. dia.; 85 ohm. 3in.
25 ohm, 8in. dia.; 6 x 4in.; 8 % Sin. ' EACH
15 ohm 33in. dia; 7 x 4m 8 X S5in. TYPE
8 okm, 6 x 4in., 8 ohm, 2}111. 3in, 5in. 5 x 3in. 7 x din.
LOUDSPEAKERS P.M. 3 OHMS. 6}111. 22/- 8 x 5in, 25/-;
8 x 2tn. 18/-; 8in. 35/—; 10 x 6

Sin. WOOFER 8 watts max. 20-10, 000 cps '8 or 15 ohm. 36/-.
ELAC 8 iu. De Luxe Ceramic 3 ohm or 15 ohm 50/-,
RICHARD ALLAN LOUDSPEAKERS, twin cone 8in or
10in or 12in, 8 or 15 ohm 39/-.

OUTPUT TRANS, EL84 etc. 5/-; MIKE TRANS. 50:1 5/-.
SPEAKER COVERING MATERIALS. Samples Large 8.A.E.
GOODMAN’S OUTPUT TRANSFORMER 4 watt push-pull
for valves EL84 etc, 3, 8 and 15 ohms 17/-, Post 4/—

VHF-FM TUNER FRONT END
88-108 Mc/s

Trapsistor. FM tuner
oscillator and  fre-
quency changer printed
circuit. Slow motion
tuning gang condenser.
Ready wired and tested
including two transistors
AF124 and AF125. A total
of 20 components. Size
2} x2x 2in, Requires LF.
45 / and Detector stages 10.7
Mc/s. 9 Voit. Connection de-

tails suppheﬂ but we have no further information available

ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES
ILLUSTRATED EAGLE CATALOGUE 5/, Post Free.
BARGAIN AM TUNER. Medium Wave. £4

Superhet. Ferrite aerial. 9 volt.
BARGAIN 4 CHANNEL TRANSISTOR MIXER
Add musical highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner
with separate controls into single output. 9 volit.
BARGAIN FM TUNER 88-108 Mc/s Six Transistor. 9 voit
Printed Cireuit. Calibrated siide dial tuning.
Walnut Cabinet. Size 7 x 5 x 4in.

BARGAIN FM TUNER as ahove less cabinet £7. 1 0.0
FM STEREO MULTIPLEX ADAPTOR. For gbove Ot

POST

general uge. Ready made with 4 {ransistors,
6 diodes. 99 / 6
BARGAIN 8 WATT AMPLIFEIR. 4 Transistor 69 / 6
Push-Pull Ready built, with volumecontrol. 9v.

COAXIAL PLUG 1/3, PANEL SOCKE’I‘S 1/3. LINE 3/6.
OUTLET BOXES. SURFACE OR F'
BALANCED TWIN FEEDERS 1/- Yﬂ 80 ohms or 300 ohms,
JACK SOCKET Std. open-circuit 2/6, closed circuit 4/6;
Chrome Lead Socket 7/6. Phono Plugs 1/—, Phono Socket 1/-.
JACK PLUGS Std. Chrome 3/-; 3.5mm Chrome 2/6. DIN
S CKETS Chassis 3-pin 1/6 5-pin 2/-. DIN SCOKETS Lead
in 3/6; 5-pin 5/-. 'LUGS 3-pin 3/6; 5-pin 5/-.
VALVE HOLDERS /- CERAMIC 1/6; CANS 1/-.

E.M.I. TAPE MOTORS

120v. or 240v. AC. 1,200 r.p.m. 4 Tole
135mA. Spindle 0-187 x 0 75in. Size 25 -
8% x 2% x 23in. (illustrated). Post 3/ /
BALFOUR GRAM MOTORS

120v. or 240v A.C. 1,200 r.p.m. 4 pole
50mA. Spindle § x 3/20. Size |7/_
2% x 24 x 13in. Post 8/-

CALLERS WELCOME.

Tel, 01-684-1665
849
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FIND BURIED TREASURE! | UNIQUE RADIO FOR BEDROOM OR OFFICE
TREASURE LOCATOR -

. i . .
FULLY TRANSISTORIZED No batteries, no e ectrlclty, never wears out

Tune in your favonrlte programmas or the news, or sports in the Office

" or in your bed: diode origmally evolved
NOW IT'S HERE AT LAST, atter experimenting for four and a from Wartime radar. Never buy a battery Never use electricity. Never
hall months with a multitude of different circuits and carrying replace, Covers all medium waves. Clear beautiful tone. Slze ONLY
out actual Seld tests with Prototypes, our design team bave come 447 x 92" x 13" in beautiful case. ONLY 7 CONNECTION:

ap with this real winner, This fully portable transistorized metal AND IS WORKING, No soldering necessary. CAN B
locator detects and tracks down buried | pgypp” ApwOST BLINDFOLD IN UNDER 15 MINUTES!
metal obects—it signals exact location Ideal for absolute beginner from 8 years of age upward
rith.loud sudible sound (no Phones|  SPEQIAL PRICE TO CLEAR STOCKS OF comomxrs ORLY 18/8d +
usedy—uses sny transistor radio which | J P. & P. for all parie 1 case,
?&;BMidmg wnsrllicv'dg;‘ nefg?l' ing phone, wire, nuf,s, BCTEWS. SIHYIE
2 separatel
coINS, JEWELLER KE!S WAR ASABC.IRSTBUOTXOHS (Pal‘tsa,vmlable D ¥).
g
P] , .
simom, KenLt oz xvooss | DEAL WORKING ELECTRONIC ORGAN
tremely sensitive, will signal presence of .
certain objects buried several feet delow
ground! No knowledge of radie or
electronics required. Odn be built with
#asz in one short evening by anybody
from nine yeors of age upwards, with
the wondertully clear, easy to follow,
step-by-step, fully fllustrated
ONLY instructions—ixy really is easy

as A.B.C. Fully wrapsistorized
47 6 —no valves. Uses standard
PP3 battery. No soldering

y. Bize of det:
head 134" x 167 x 2i*

Don't canfuse with ordinary electric orgons thot simply blow aéir
over mouth-organ typs reeds etc. Bight months were spent in
creating and testing this superb, revolutionary eiectronic
organ. Fully transistorized—no valves. Proper sslf-containad
loudspeaker. Fificen separate keys span two full octeves—play
the " Yellow Rose of Texas, play “*Silent Night", play *“‘ duld
Lang Syne”, play lots and lots of similar tunes on this real
working electronic organ, Although it’s no theatre organ it's
certainly no tiny thing. it measures 18% x 10 x 2}”. You have
the thrill and excitement of building it together with the
pleasure of piaying a real, live, throbbing electronic organ. Take
it anywhere—play it anywhere, §O PREVIOUS KROWLEDGE

| Great dsmand expectsd ONLY OF ELECTRONICS XNEEDED—NONE WHATEVER. No

II I s l;mlikl%! e b d]‘ilterm ;msmh itﬁ m"ygmfaﬁ sv:impl:h fal}]‘c'n st tk(:.
rice-—ORDE! BILE Anyo ine years upwards can build it easily in one short evening following the fally illustrates

5 ;D ESENT STOCKS 5 5 / = ne:::;t snimi)l’y worded instructions. BIG DEMAND AN '.l'IGI ATED FOR THIS UNIQUE INSTRU-

LAST. Ali parts including at. our low, low buildmg pnce. ONLY 55/- -+ 4/6d. P. & P. for all parts, including case, loud-

detector head case, nuts, | speaker, nobs, volume control, wire, nuts, screws, simple (but ful)
screws,  wire,  simple | instructions, etc. ete. Usea smdard PPs battery (pa.rts available separately) Have all the pleasure of making it yourself.
instructions ete. etc | finish with an exciting gift for someone.

P. (Telescopic

Jaal et AMAZING TRANSISTORIZED
Yook worin a1st© P CIGARETTE RADIO

Yes, a tl di packet of tes! But watch yvour friends  TOTAL

M A K E 4 D l FF E RE N T MITED asmnmhment on hearing its range f:ﬁl ;tntions loud an‘;ih' cl:iatr Holds 10 BUiLDING

TRANSISTOR RADIOS QVAN’HTY tiny h““’)nlA lyso\mg boy can taoss;t‘x:l;l: ik Ei.. u;dAe{ T24 h&lﬂ"s‘ﬂag

plus AMPLIFIER semi-conductors. Simple ag ABC Illmtrat:ad Pians, eto, ONLY 29/6 29/ 6
TOTAL plus 2/6 post, etc. Parts available separately.

Sieine 3916 ,

C
Amazing Radio Construction " . 4 SHORTWAVE TRAN SISTOR
set! Become a radio expert for | z}_ﬂlﬂﬂ_’ﬂ RA D I o

88/8. A complete Home Radio "'__i el a .
Sourse. No experience needed. _\s‘.ﬁ‘-.‘ﬁ" ek Can be built in one evening
Parts including simple P "k;, 7/ 13—‘%1 At last! Alter trying countless cm:nitl mrching for easy build, worx
instructions for each g el ﬁni-nme short waver. Giving we chose
design Tiustrated Rk his ‘S8ky Roma’. Anyone from 9 years up can follow the step-by-step,
3 T gt e easy-as-ABC fully illustrated metmctions (We bnxlt ten Pwpotypes and
Step-by-step  plans, AL &l every one worked first time) no logged an
all Transistors, loud- s seeveeiiaad] Fod acrinl In 35 mine. Bassia, Alrica, USA. Switssriand, oho. Exprenes
speaker, personal I o =B thrills of world wide news, sport, music, eto, v'e:drop on ﬂ;l”ﬂlull’brﬂtﬂ”-
bhone, knvbs, screws, ete., all you need. Presentation Box e 4 5 oasty. Uses PP3 ba.tterv Tmnslstonsedm(no "h”,l,‘ﬁo’ ,,Snilz; 22]1}’ + ?;/‘?px;ip.
size 147 X 10" x 2” B[6 extra (parts available separately). ONLY - or all parts incl. Cabinet, screws, instr. ete. (Paris available separately).
Send only 89/6 + 4/6 P. & P.
“READ PEOPLE’'S MINDS"—TEST THEIR NERVES . EAVESDROP ON THE EXCITING
—BEAT THEM AT CARDS—TEST THEIR MEN- | WORLD OF AIRCRAFT COM-
TAL ABILITY, ETC. WITH THIS ASTONISHING MUNICATIONS -JUST OUT V.H.F

Cc :
IE;IifA.lr:} .OBNol)E . AIRCRAFT BAND CONVERTER

1f you've seen a giant computor on show at an
electronics exhibition, you will have seer people
of all ages queueing to pit their abilities against
the giant electronic brain. There is a tremendous
fascination that attracts ordinary people and
alike so electronic games
of skill, chance and mystery. With this **Brain-
box* you will be able ta perform mind-boggling
feats. THE MIND READING DEVICE will make
people swear you have “telepathic™ powers. THE
AMAZING CARD TRICK UNIT completely
mystifies and baffles from one {0 six people.
Pou correctly ""guess’ the two cards each person
hos selected at random from a pack they themselves
shuffled. THE ELECTRONICS NERVES TESTER
puts your friends to a very lively test. It gives out fail and finish signals (the winner is the person
with lowest number of fail signals.) Con be adjusted from the weakest to strongest person. TEE ELEO-
TRONIC MAZE fests the mental ability of the player b it uses psychology with an
twist to it. You can change the maze pathwaysin seconds to prevent the maze becoming too stale
after lots of use. Completely safe and foolproof. Size 18 x 12” x 6” (Max.). You can play all these
games and more beside atter building the “Brain hox”. WE GUARANTEE THAT ANYONE
FROM NINE TQ NINETY CAN EASILY ASSEMBLE ALL THESE PROJECTS IN UNDER
ONE HOUR! You can’t go wrong, no soldering, you get pictorial. easy as a.b.c. step-by-step
simple instructions, ONLY 57/6d0 + 6/6d P. & P. for all parts including chassis, switches, stylus, . 47 l 6

Many thousamh of v.h.1. Aircratt Band Converters now
selling in U.8.A. Listen ér to AIRLINES, PRIVATE
PLANES, JETPLAKES. Eavesdrop on exciting erosstalk

between pilots, ground approach, ground conirol, airport
tower. Hear for yourself the disciplined voices kiding
tenseness on talk downs. Be with them wken they bave to
take nerve npplng decisions in emergencies—Tune into
the distress Covers  the
alreraft frequency band including HEATHROW, GAT-
WICK, LUTON, RINGWAY, PRESTWICK ET(., ETC.
CLEAR AS A BELL. This fantastic fully transistorised
instrument cen be butit by anyone nine to ninety {n under
290 howurs. (Our design team built four—evetyone worked
ﬂrst time) No knowledge of radio or electronics required.
'y. Fully illustrated simply worked

mstmchons take you step.-by-step. Uses standard PP3
battery. Size only 43” x 3* x 12*. All you do is extend rod
aerial, place close to any ordinary medinm-wave radio-
{even tiny portables) NO CONNECTIONS WHAT-
EVER XEEDED. Use indoors or outdoors. THERE WILL
BE ENORMOUS DEMARD FOR THIS NEW DESIGN.
SEND NOW. ONLY 47/8 for all parts, including case.
nuts, serews, wire. etc. etc. {parts available separately).

signalling lignts, wire, nuts, screws etc. etc. Uses standard U2 battery. Presentation box 5/6 extra.
(PARTS AVATLABLE SEPARATELY) FULL OPERATING DIRECTIONS WITH EACH OF THE
PROJECTS. Exaniine at home for 7 days, Your money back if not delighted,

GONGORD ELEGTRONICS LTD (Dept. PW1B) & weme s mcrar e 1 o oot coer

Callers Welcome ¢ a.m.-6 p.m. inc, Saturday

850 .
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A sivee SO I -STATE T KEYER

LECTRONIC keyers various in type have
E featured from time to time and some designs-

are quite sophisticated. Of the various con-
figurations the familiar multi-vibrator “dot” generator
tied to an ancillary flip-flop ‘“dash” circuit is hard
to beat and most commercially produced keyers
feature this mode of operation. These designs do,
however, require use of many semiconductors par-
ticularly if a monitor is incorporated so naturally
one does tend initially to look for something simpler.
Fortunately, it is possible to construct a useful
keyer around a single tranmsistor plus a handful of
small components and if care is taken excellent
results can be obtained; in all fairness, however, it
must be pointed out that it is the more refined type
of keyer that does the better job for the serious
operator.

Circuit

The circuit of a keyer which has been in regular
use for over a year and which is complete with its
own audio monitor is shown in Fig. 1. The basic
switching circuit is by no means unique and to it
is added the essential variable speed facility plus
provision for adjusting the dot-dash length; a degree
of dot-dot space control is also incorporated.

Transistors Trl and Tr2 plus the associated items
are the elements of the audio monitor, whilst the
section around Tr3 takes care of the keying.

Adequate switching is also provided and when
ganged switches Sla and Slb. are at the position

SK

1=Off
S1 2=Operate
Transmitter ate—o-

o am =maw sm m|/i[000000esesccee

\( )

A S CARPENTER G3TYJ

shown in Fig. 1 the keyer is off. With switch S1 in
position “2” the battery negative is applied to the
paddle control blade via one section of the relay but
transistor Tr3 remains inoperative since its base is
open circuit.

When the paddle control is held against the “dot”
stop, however, the transistor base goes heavily nega-
tive. Tr3 conducts hard and capacitors C3 and C4
are charged. The relay operates and its contacts
open which immediately cuts off the base supply
potential. Capacitors C3/C4 immediately start to
“discharge via R6 and VRI1 but the relay is “held on”
for a period of time dependent upon the setting of
VR1. When C3/C4 have discharged sufficiently the
relay drops out and its eentacts change over once
more. If the paddle is still in contact with the dot
stop the operation is repeated and continues until
the control is returned to the central resting position.
Gate diode D1 does not conduct during the dot
formation.

When the control paddle is held against the dash
stop, gate diode D1 conducts as its cathode end
goes negative with respect to its anode. With the
necessary negative potential applied to the transistor

base the relay again oper-
ates. The base circuit dis-

3=Tune

i;eying T

charge period is longer

10 now, however, for addi-
20\\5)1_3 tional capacitance due to
- i C2 (via D1) is introduced

3 and this ensures that the

. relay cannot drop out as

quickly as it did during the

Green Blue

3

0000

vy | —

&=

(50
o

dot forming operation; a
dash is thus produced.
Capacitor C3 and con-
trol VR2 are included to
make the dot-dash ratio
adjustable over a small

L=
1

8/5 range. The repetition fre-
+ - - .
202 quency is decided mainly

by the setting of VRI1, how-
ever, and this is a panel-

C3
470 10 10
PN ' i
* VR3 C2
10K 25 VRE
Tone D/D4 5
Ratio

controlled item marked

(T)FC381 “Speed”. A degree of con-
trollable mark/space ratio
is afforded by VR4, being

Bgtvteryl:j

or p.s.ulF

operates.
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, I Hinge Dash}

so set that the keyer just
%A Fig. 1. Complete circuit of the

solid-state keyer.

Baadie
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Monitoring

Whenever the control paddle is at its central rest
position current flow is negligible even when S1 is
at position “2” and the collector current of Tr3 can
be measured in micro-amps. The audio oscillator
around Trl and Tr2 is also inoperative provided the
relay is connected with its contacts as shown when
in the rest position.

Immediately the keyer is operated, however, a
negative potential appears at the junction of R4/LS
and this energises the audio oscillator. The audio
oscillator proper is that section around Trl, trams-
former T1 providing the required degree of feedback
essential for oscillation from collector to base. A
crude tone control VR3 in the emitter circuit allows
the note obtained to be adjusted within limits to
suit the user’s taste.

Transistor Tr2 merely acts as a simple amplifier
feeding the loudspeaker LS which may be any
medium impedance insert type. A balanced armature
type works well but sub-miniature speaker units or
discarded headphone elements may be tried. Trans-
former T1 is a sub-miniature type which measures
but + X § X %in and has a ratio of 5:1 with a
primary inductance of 12H.

Since the audio generator energising potential is
tied to the relay operation the monitor note is heard
in sympathy with the keying. It may also be noted
with interest that the monitor note can be obtained
by keying irrespective of whether the transmitter
is connected or mnot and this means that the unit
can be employed for Morse code practice if required!

Note that a further position is used on switch S1
which when switched to “3” leaves the keyer dead
but short-circuits the output and gives “Key down”
for netting or tune-up.

Construction

A standard Radiospares 18-way tag board is a
convenient base on which to construct the keyer.
For controls VR2 and VR4 miniature pre-set items
are suitable, but for the speed control VR1 a long
spindled item must be used to enable the control
knob to be brought clear of the final housing. The
keyer outlet socket can conveniently be made a co-
axial type; such a socket is useful in that it allows
various transmitters to be connected not all of which
have standard jack sockets—the Codar AT5 for
example.

A “U” bracket for the paddle contacts is easily
fabricated on the lines shown in Fig. 2, the saw cut
being made last. Adjustable dot and dash stop
terminal screws can be inserted and tightened in
the holes in the uprights. )
The tag board may be held

Stud end positive

% components list

Resistors: -
R1 18kQ R4 2-2kQ R7 10kQ
R2 47kQ R5 470Q R8 1kQiW
R3 270kQ R6 1kQ R9 3900
VR1 10kQ pot VR4 500Q pre-set
VR2 5kQ pre-set VR5 1kQ pot wirewound

VR3 10kQ pot
Fixed resistors W 10% except R8

Capacitors:
C1 5000pF ceramic C4  10uF 25V
C2 25ufF 25V C5 100uF s0v
C3 10uF 25V C6 100uF 50V

Semi-conductors:
Tr1 OC45 D1 OA202
Tr2 OC81 D2 0A202
Tr3 OC81 D3 GJ7-M (AEl)

D4 GdJ7-M (AEI)
D§ GJ7-M (AEI)
D6 GJ7-M (AEl)

Miscellaneous:
S1 2-pole 3-way rotary. S2 on-off toggle.
T1 Transformer Type T1079 (Ardente-Henrys Radio)
T2 Transformer Type MT-9 (Osmor-Henrys Radio)
tSpet,\)akt.ar (see text) Material for paddle. Relay (see
ext).

centrally lengthwise provide two blades; hacksaw
blade may also be used. Finger-plates of thin perspex
are easily fixed at the operating end of the paddle.

The relay used is obviously of considerable impor-
tance, but STC sealed types with 520 ohm coils work
well and coil resistances up to 820 ohms should also
be satisfactory provided the relay is light and reason-
ably fast in operation. Types STC4190GD and 4189GD
available from Henry’s Radio should be suitable, but
if any doubt exists or where the constructor wishes
to try using a specimen already to hand a small
pre-construction “mock-up’”’ may prove enlightening.
Capacitor values may have to be modified slightly

Aluminium
1”/?\ -

1
2
\
\;/Saw cut
All holes 6BA
A Fig. 2. Details of the construction of the paddle bracket.

¥Fig. 3. Circuit of the suggested power supply unit.

securely to a metal base o 2
using a few lin spacers D3-6 4xGJ7-M_ D3 R
cut from ball-point pens. e Brown 9V Green 220V
The paddle control blade Blue O
is made from thin brass REB g o
strip and the ideal material K Brown SV .
is to be found in the com- | Brown O
posing departments of = 100 : 52
printers where a piece of . ¢ w cs [+ : '
PPN . . g 100 ©AC
25 “ems” (4{in) X 1-point 0-15v 'T' ] Mains
“brass rule” will if cut o .
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wonder and fascination of kit building . . . see in full % The constructional manual

colour the world’s best values in Hi-Fi . . . Radio, and even s;PP"e.d with every kit
model radio control. Get up to date with what’s new in shows you how.
scientific instrumentation . . . instruments for test and % Building Heathkit models
service .. in fact there is a Heathkit for almost every is so economic.

purpose, in every walk of life. A wealth of informa-
tion is all yours for the price of a postage stamp,
in the Free Heathkit Catalogue.

Y Save up to 50 % over
factory built equipment.

% Money saving direct from
factory prices.

= il HEATH (Gloucester) LTD, cLoucester L2 ekt
. (In block capitals)

Many other models in wide range . . .
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depending upon other components used, but wide
variations from values specified are considered
unlikely.

Power Supply

The supply potential should not be less than 9 volts
d.c. and the current drain demanded will approxi-
mate to 20mA during operation. A battery .is the
obvious source of power but use of an adjustable-
output mains driven unit may be considered; a
suitable circuit is given in Fig. 3. Here the mains-
isolating transformer selected measures but 1§ x
1¥ x 1iin which means that the entire p.s.u. can
be built into a space no greater than that needed
for a type PP9 battery; this unit will also be found
useful in other workshop connections.

By using the whole of the transformer secondary
winding 4in conjunction with four rectifiers bridge-
connected as shown up to 12 volts d.c. at 35mA can
be taken or 15 volts at 10mA; the transformer is
rated to 80mA.

Conclusion

Housing the completed keyer in a box made from
aluminium sheet is desirable and if the battery is
to be used for powering this can be accommodated
within the box. If the mains-derived power supply
is adopted it may be found more convenient to keep
the p.s.u. as an item separate to the keyer.

Due to the integral audio monitor .there is no need
initially to switch on the transmitter to get the feel
of the keyer-~in fact, your friends will thank you
for not doing so! The keyer does take a little while
to get used to after operating with a conventional
key and it therefore is wise to spend some time
practising. When the various controls and the paddle
have been adjusted to suit individual fingering sub-
sequent “on the air” operation should prove both
pleasurable and relaxing, but if you do feel the urge
to speed your sending do not forget the chap at the
other end! |

CORRIGENDA

October 1970. Mini-Organ.

Fig. 2. Connection between VR12 and VRI11
should be extended to dotted arrow 11.
Similarly the connection between V13 and
V12 should be extended to dotted arrow
12.

Fig. 3. The capacitor between rails M and S
should be marked C6 and not C4. Transis-
tor Tr4 connection to rail M is the collec-
tor, to rail O the emitter and to rail T the
base.

October 1970. Transistor and Diode
Tester.
In the components list on page 431 the
specifications for switches S1 and S2
should be transposed.

September 1970. Guitar Amplifier, Part 1.
To the components list add R47, 150k
and amend Henelec mains power unit
reference number to Type MU442, (not
422).

Finish off that Equipment—continued from page p.848

Any screwheads that must appear on the panel
should be plated ones. In general tighten up nuts
from the back of the panel rather than using a screw-
driver on the screw. The slot may be damaged or,
far worse, the screwdriver may slip and ruin the
panel.

These precautions are doubly necessary when using
Letraset as a panel finish as it is easily pulled up
when tightening screws or nuts from the front.
Always use a flat washer under a lock nut.

As far as possible knobs and dials should match
in size and colour and again a little extra expense
in this direction is well worth while. If the equipment
is mains operated don’t forget to fit an indicator
lamp to the front panel because apart from the
pleasant effect it prevents the equipment being left
switched on inadvertently.

It is also a good idea to fit an on-off switch to each
separate piece of equipment rather than to have a
loose plug that has to be picked up and plugged into
the mains every time the equipment is wanted.

If one is likely to be a prolific producer of gear it
is advisable to settle on a particular make or design
of cabinet and colour scheme so that eventually the
units will blend together instead of finishing up with
a motley collection of cabinets of varying sizes and
colours. ]

PRACTICAL WIRELESS and
TELEVISION

FILM
SHOW

Caxton Hall, Caxton Street
- London S.W.1
Friday, March 5th, 1971
at 7.30 p.m.

Come and spend an interesting
evening (free tea and sandwiches),
which will include a colour film and
lan Nicholson of Mullard Ltd. will
be the principal speaker. W. N.
Stevens, Editor, Practical Wireless
and Television will be in the chair.

QUERY COUPON

This coupon is available until 5th February
1971 and must accompany all queries in
accordance with the rules of our Query

Service.
PRACTICAL WIRELESS, FEBRUARY 1971
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Established 1891
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COLOUR TV SERVICING, ELECTRONICS,
NUMERICAL CONTROL ELECTRONICS

MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDENCE COLLEGES

TELEMETRY TECHNIQUES, CONTROL SYSTEMS, Whether you need a basic grounding, tuition to coxpp_letc

E%%;&QEI%ISSEF%R AUTOMATION, your technical qualifications, or further specialized
e knowledge, ICS can help you with a course individually

ALSO EXAMINATION COURSES FOR adapted to your requirements.

C. & G. Tel icati icians’ Certi . .

c %a Eﬁﬁfﬁg‘;ﬁ;‘“gg%—‘;ﬁ’;@““”‘“‘m e There is a place for you among the fully-trained men.

R.T.E.B. Radio/TV Servicing Certificate They are the highly paid men—the men of the future.

Radio Operator Certificates If you want to get to the top, or to succeed in your own

Radio Amateurs’ Examination 8 . G 5 5

General Certificate of Education, etc. ﬁusgxess, put your technical training in our experienced

ands.

BUILD YOUR OWN RADIO AND INSTRUMENTS . . . .

With an ICS Practical Radio & Flectronics Course you gain a ICS (;ourses are written iy Clear, .SImPIE and c}:rect}an_ggage,

sound knowledge of circuits and applications as you build your fully iflustrated and specially edited to facilitate individual

e 5-tvaivq Stt:perhett R(e%eiver, I’inljam)istcg mable, andlhigh- home study. You will learn in the comfort of your own

grade test instruments (shown below). Eve: ing simy ex= i i

plained. All components and tools supplied. ngr illu%t)l"ated home—at your oOwI speed. The unique IC‘S teacl?mg

brochure, post coupon below. method embodies the teacher in the text; it combines

expert practical experience with clearly explained theoretical
training. Let ICS help you to develop your ambitions and
ensure a successful future. Invest in your own capabilities.

M‘“NN\\\\\\\\WN\\\\\\\\
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N \\\\\\\\\\\\\\\x\x\\\\N\\\\\W\N\\W\Q\N

AW

ol

FILL IN AND POST THIS COUPON TODAY

You will receive the FREE ICS Prospectus listing the examination
and ICS technical courses in radio, television and electronics
PLUS dstails of ever 150 specialized subjects.

o e i
: PLEASE SEND FREE BOOK ON :
I NAME i
' {BLOCK CAPITALS PLEASE) '
l I
ADDRESS
| i
1 i
i i
OCCUPATION AGE 1
; i INTERNATIONAL CORRESPONDENCE SCHOOLS :
Sy, Dept. 170, INTERTEXT HOUSE, STEWARTS ROAD, London, SW8
R —— i - ’ ? ’ i
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L.AJ.IRELAND

R R A G
Number 16 Operational Amplifiers in Audio Circuits I
—ir g L L e e
PERATIONAL amplifiers have not figured 'l(:\zN
O significantly in these notes to date, despite Ry Ee
the fact that, in terms of numbers produced, €
these are by far the most popular linear i.c.’s. They Ry
have not figured, though, for the very good reason e, o=—/\A
that their applications lie mainly in the field of R,
- €,

industry and instrumentation; indeed the phrase
comes from the origin of this type of device, in the
simulation of mathematical operations in analogue
computing.

The primary feature required in an operational
amplifier is the ability to cope with input signals
varying in voltage ounly slowly (i.e. pseudo direct
currents) representing for example the temperature
or pressure at which a chemical reaction takes place.
Interstage coupling with capacitors is therefore
impossible since these have a frequency-dependent
impedance, so the designer must resort to direct
coupling throughout to achieve a fixed gain with
signals ranging from virtually d.c. to (typically)
1MHz.

Further requirements are a low drift (good long-
term stability in gain and voltage levels) with a high
input impedance and a low output impedance, and
high voltage gain. These features ensure that the
circuit imposes only a small load on the instrument
or transducer driving it, while output is only slightly
affected by the drain of the following stage.

The mathematical operations of addition and sub-
traction, integration or differentiation are achieved
by resistive or capacitative feedback, which also limits
the gain of the amplifier from the very high “open
loop” figure to that required for the specific appli-
cation.

Two input terminals are available, the negative
(to which the feedback connection is made) which
produces an output signal of opposite polarity to the
input (corresponding to multiplication by —1 or
phase shift of 180° depending on the particular
simulation) and the positive which secures an out-
put similar to the input in sign and phase.

Fig. 1 shows an operational amplifier in a simple
simulation. An ‘extended discussion of the theory
of the operational amplifier, centred on the type 709
which is the standard model monolithic circuit, was
given in the August 1970 edition of our companion
journal, “Practical Television”.

Several of the umnits previously treated in these
pages were adapted from industrial applications,
and the same potential exists for the operational
amplifier. The characteristics of the circuit make

—12V
B
- - 8= - [er+e,+e;)
= Phase correction N
network (S)

Fig. 1: Operational amplifier as used in mathematical simulation of
expression shown. Input impedance= RN since feedback produces a
“yirtual earth” af the input terminal.

it ideal for audio and video amplification, with its
wide bandwidth and stability. With additional power
transistors, a first rate hi-fi unit can be assembled
at low cost and with minimal possibilities for error.
Indeed the power transistors can be brought within
the feedback loop of the operational amplifier, so
that crossover problems, and other sources of distor-
tion and noise are automatically compensated.
Complementary transistors allow the principle of

—Wy
270k | J 100
! <

] +ev

22k

A

+! N~
1 o walN
A —16v
Fig. 2: 4 watt mono amplifier, using the MC1533 (TO-5). Numbers in
brackets refer to economy style MC1433P, electrically identical, in 14
pin package.
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857

www americanradiohistorvy com


www.americanradiohistory.com

(14)8 Differential balance
(offset) adjustment

(13)7 Gain adjustment

6
O DC+ve
(12)
20k %20&(
r
Phase ] J
correction O~ £ €
(Input stage)(2) ]
18 V. : )
(3
2
+ve
5)
5
-0 Output
Inputs “an -
&
—ve
) ] D
10k
<és-sk
Equivalent circuit of 85k
MC1533 or MC1433, pin 15k 15K 15k
numbering as Fig. 2. The
transistors are nof, of A6-8k p 4
course, discrete compo- VWV ¢ ¢ (7)DC—ve

nents but are circled here
for clarity.

direct coupling to extend to the output stage, with
the result that the amplifier has a fixed gain from
d.c. to above 20kHz (there is no low frequency cut
off). At the same time the theory of the operational
amplifier can be applied to the complete circuit to
determine its gain, while mixing facilities are avail-
able at the input as in addition simulation.

Two applications of these ideas are illustrated—
one a domestic sound system, Fig. 2, the other for
p.a. work, Fig. 3. It will be noted that a “split” power
supply is used, corresponding to industrial practice.
This has the advantage that all signals are referred
to earth, and the load is directly connected from
the amplifier output to earth without the necessity

Phase correction

(6)3 (output stage)
of a large blocking capacitor, a not unusual source
of trouble in more conventional schemes.

For stereo operation, there is an alternative to
straightforward duplication of one of the amplifiers
illustrated. Readers may recall that in the August
1970 issue a Motorola unit MC1303 was introduced
as a stereo preamplifier, and it was mentioned that
it was a development of the industrial unit MC1535.
In fact this is a dual operational amplifier, and the
remarks given above apply to each of the sections
independently. Given the pin connections (Fig. 4)
it should be a challenge to the reader to design a
stereo system along the lines indicated for the mono
amplifiers of Fig. 2 or Fig. 3.

+16V 880p
J J 100 J J 270k b eove sianio
€ VVV to]..n|_ |z
10 o 390 { \I\
s |-
1
Ir 18p Inputs 1 i >:10+tpu£_1.
20 -1 / i
2N3791
In 22k -
~ 2N3904 be {
Supplies 7
-1
Inputs 2 \>_?u_tpu£_2_
51
= P 4 ! : .
/ Op '5
1K 41 31 |2
2N3906 LS l
%22'( Eﬂ :II_: {Leave blank)
200 2N3715 680p
04 T p 50
l 01
=t + Fig. 3: (left) A 20W mono hi-fi amplifier
= 10 suitable for p.a. work. Fig. 4: (above)
390 The connections for the MC1303 a dual
: - 100 operational amplifier  suitable for
b AN _ —16V  stereo work. :
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HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

MODEL WITH HIGHER OUT-

NEW I ROVED

PUT AND INCORPORATING HIGH 2‘; LITY
READY DRILLED PRINTED CIRCUIT BOARD FOR
EASY CONSTRUCTION

A really first-clase Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Qutput stage for any
speakers from 5 to 15 obms. Compaect design, all parts
supplied including drilled metal work, high quality
ready drilled printed cirenit board, attractive front panel,
knobs, wire, solder, nuts, bolts—no extras to buy.
Simple step by step instructions enable any constructor
to build an amplifier to be proud of. Brief specification;
Power output: 14 watts r.m.s. per channel into 5 ohms.
Frequency response +3dB 12-80,000 Hz Sensitivity:
better than 80mV into IM Q. Fall power bandwidth:
+3dB 12-15,000 Hz. Bass boost approx. to +12dB.
Treble cut approx. to — 16dB. Negative feedback 18dB
over main amp. Power requirements 35v. at 1.0 amp.
Overall 8ize 12°w. x 8"d. x 23"h

Fully detailed 7 page construction manual and parts
Hst free with kit or send 3/6 plus large S.A.E.

PRICES

AMPLIFIER KIT .. .. £10.10.0 ?. & P. 3/
POWER PACK KIT ao £3, 0.0 P. & P.5/-
CABINET P. & P, B/~

(Post Free if al] \mit,s purcha.sed at same time)
Full after sales service
Also available ready built and tested £20,10.0, Post Free,
Note: The above amplifier 18 suitable for feeding two mono
sources into inputs (e.g. mike, radio, twin record decks, etc.)
and will then provide mizing and fading facilities for med-
fum powered Hi Fi Discotheque wuze, eltc.

FANTASTIC ‘POLY PLANAB'
WAFER- E RANGE

PE,

ELECTRODYNAMIC SPEAKER

Size only 113*x 14 " x 1 % " deep. Weight only 18 ozs.
Can replace cone speakers in any application and is
particularly useful for those with limited space.
Extremely rugged and shockprooi. Operating
temperature—20°F to 175°F. Power handling 10
watts rms (20 watts peak). Impedance 8 ohm only.
Response 40 Hz-20 K Hz. Can be mounted on ceilings,
walls, doors, under tables etc. and used with or

without baffle.
Send S.A.E. for full details. ONLY £5.15.0. each
P. & P. 5j- .

MAGNAVOX DESK TYPE MOVING COIL MICROPHONE.
Medium imp. Brand New. Special Price 42/- p. & p. 2/~.
SINGLE HEADPHONE

With aluminium headband.
P. & P. 1/6

CRYSTAL MIKES. High lmp for desk or hand use.

High sensitivity, 18/6, P.

HIGH IMPEDANCE CR“TAL STIOK MIKES.
OUR PRICE 21/-, P. & P,
HIGH IMPEDANCE DYNAMIC STICK MIKES.
High sensitivity, 89/8, P. & P, 2/6.

Approx 200 ohm 5/-

SPECIAL OFFER

HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with most
attractive Tygan-Uynair front. 8ize 163~ high x 103"
wide X 6” deep. Fitted with E.M.I. Ceramic Magnet
13" x 8” bass unit, two H.F. tweeter units and
crossover, Power ha.ndling 10 watts. Available 3 or
8 or 16 ochms impedance,

QOUR PRICE £8.8.0. carr. 10/~

Also available in 8 ohms with EMI 13” x 8” bass
speaker with parasitic tweeter £8.10.0. Carr. 10/-

LOUDSPEAKER BARGAINS
3” 4 ohm 10/~ P. & P. 1/6. 5in. 3 ohm 18/, P. & P. 8/-.
7 X 4in. 3 ohm 21/-, P. & P. 4/-, 10 X 6in. 3 or 15 ohm
35/-, P. & P. 6/— M.]. 8 X bin. 3 ohm with high
flux magnet 26/~. . P. 4/- EM.I. 184 x 8in. 3 ohm
with high flux ceramic magnet 42/— (15 ohm 45/-), P. &
P. 6/-. E.M.I. 13 x 8in. 8 or 15 ohm with two inbuilt
tweeters and crossover network 4 gns.P. & P. 6/-.
BRAND NEW. 12in. 15w. H/D Speakers, 3 or 15 ohms.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £5.10.0.
P. & P, 7/6 Guitar models: 25w. £6,10.0, 35w. £8.10.0.
E.M.I, 8}in. HEAVY DUTY TWEET! Powerful
ceramic magnet. Available in 3 or 8 or 15 ohms 18/8
ecach. P. & P. 2/6.
12in. “RA” TWIN CONE LOUDSPEAKER. 10 watts
peak handling, 3 or 15 ohm 87/8 P. 6/-.
5" Oui SPEAKSRS s, 1412, b. & 7. 303

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs, Wired and fittéd with standard stereo iin jack
plug. Frequency response 30-15.000Hz. Matchmg
impedance 8-16 chms. PRICE §8/-. P, & P. 3/-.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER

For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T, line 200/300v. Frequency
response 15Hz—25KHz. Gain 26dB. Solid encap-
sulation size 13” x 1}” x §”. Brand new complete
with instructions. Price 17/6 P. & P. 2/6.

BRAND NEW E.M.I. LIGHITWEIGHT PICK-CP ARM
‘WITH ARM REST, Fitted mono t/o stylus and eartridge
for LP{78. ONLY 20/-, P. & P. 1/6.

QUALITY RECORD PLAYER AMPLIFIER MK I
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
a.nd rectifier. Separate Basg, Treble and Volume contmls
Comp]ete with output transformer matched for 3 chm
speaker. Size 7in. wide X 3in. deep x 6in. high, Ready
built and tested. PRICE 75/, P. & P. 6/-.

ALSQ AVAILABLE mounted on board with output
transformer and apeaker ready to fit into cabinet below.
PRICE 97/6, P, & P. 7/6.

DELUXE QUALITY PORTABLE R/P CABINET MK II.
Unecut motor board size 14} x 12in. clearance 2in. below,
53in. above. Will take above amplifier and any B.S.R, or
GARRARD changer or Single Player (except AT60 and
SP25). Size 18 X 15 x 8in. PRICE 79/6, P. & P, 9/6.

10/14 WATT Hi-Fl
AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELB84s in push-pnll.

HONEYWELL MICROSWITCHES. S/P. C/0. Push button
action, Rating 250v. AC at 16 amps. Size approx.
1§ x ¥ x }in. 5/~ each. P. & P. 1/~ (6 or more post free).

SPECIAL OFFER! PLESSEY TYPE 20 TWIN TUNING
GANG. 400pF + 146pF. Fitted with trimmers and
5:1 integral slow motion Suitab]e for nominal 470 k/sc
1.F. Bize appox. 2x1x1}. Only 8/8. P. & F. 2/6.

Super

of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records

and announcements i
to follow each other. ‘—t—%—
Fually ded section wouhd -output tr:nstormer to

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can
be angled and rotated in any direction. 6 section Lacquered
Brass. Extends from 6in. to 22}in. approx. Maximum
diameter }in. 5/ each, P, & P, 1/-,

BRAKD NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v,
Secondary combinations 0-5-10-15-20-25-30-35-40-60v,
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave Slze 3in. long x 3%in. wide x 3in. deep.
Price 85/,

MAINS TBAHSFORMEB For transistor power supplies,
Pri. 200/240v, Sec. 9-0-9 at 500mA. 14/~ P. & P. 2/6,
Pri. 200/240v. Sec. 12-0-12 at 1 amp. 17/6. P. & P..2/6,
Pri, 200/240v. Sec. 10-0-10 at 2 amp. 27/6. P, & P. 3/6.
T;.%ped Pﬂmary 200-220-240v. Sec. 21.5v. at 500mA.,
12/8. . & P. 2/6.

BATTERY CHARGER TRANSFORMERS. 200/240v in.
put. Nominal output for 6 or 12v, batteries 2 amps. Size
approx. 3” x 2}” x 24°, Brand New. Price 21/- P. & P, §/-.

EIGK GRADE COPPER _LAMINA' 'K'E BOARDS,
X 6 X fsin. FIVE tor 10/~ P, & P, 2/-,

match 8-15 (2 speaker and 2 independent volume controls,
and peparate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
2/6 (Free with parts). All parts sold separately. ONLY
£7.19.8, P. & P, 8/6. Also available ready built and tested
complete with std. input sockets, £0.19.8. P, & P. 8/6.

BRAND NEW TRAKSISTOR BARGAINS, GET 15
(Matched pair) 18/~; V15/10p 10/-; OC71 &/—; OC76
8/-; AF117 8/6; 2G339 (NPN) 8/-.

Set of Mullard 6 transistors 0C44, 2—0C45, AC128D
matched pair AC128 25/-; ORP12 Cadmium’ Sulphide
Cells 10/8. All post free.

VERY POWERFUL COMPACT MOTOR

For 12v. D.C. 01t load approx.
100mA. Totally enclosed. Quiet in operation with high
starting torque. Overall size approx. 13"L x 13" dia,
Free shaft &~ dia, X }"L. Ideal for Model Makers, etc.
ONLY 7/86 each P. & P, 1/-

3 or more post free (A few 6v. versions also available)

DE LUXE STEREO AMPLIFIER

A.C. maing
200-240 v.
Using
heavyduty
fully isola-
ted mains
transform-
er with full
wave recti-
tication
giving ade-
.quate
smoothing
with negli-
gible hum.
Valve line up:—2 x ECL86 Triode Pentodes. 1 x EZ80
a9 full wave rectifier. Two dual potentionmeters are
provided for bass and trebie control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate *Balance’ control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watts per charnel
(8 watts mono), into 3 ohm speakers. Full negative
feedback in a carefully calenlated circuit, allowa high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size 11”w x 4”d.
Overall height including valves §”. Ready built and tested
to a high standard. PRICE £8.18.6 P, & P. 8/-.
-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing,
LATEST B.S.R. C108/A21 4-SPEED AUTOCHANGER.
‘With latest mono compatible cartridge £6.19.6, Carr. 6/6.
‘With stereo cartridge £7.19.8, Carr. 6/6.
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic
cover. £5,15.0, complete P. & P. 8/6.
LATEST GARRARD MODELS. All types available 1025,
2025, SP25, 8000, AT80 etc. 5.A.E. for latest Prices!
PLINTH UNITS cut out for Garrard Models, 1025, 2025,
2000, 3000, 3500 etc. With rigid transparent plastic cover.
Special design enables above models to be used with cover
in position. Also suitable for housing AT60 and SP25.
OUR PRICE £5.15.0 complete. P. & P. 8/6
LATEST A P91/18C mono compatible cartridge wi!
t};/o stylus /10!' LP/EP/78. Universal mounting bracket. 80/=.
. & P. 1/6.
ACOS HI-G Single sided mono cartridge for LP & EP.
ONLY 10/« Post Fre
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Stereo LP and Sapphire 78.
ONLY £2.10.0, P, & P. 2/-.
Also available fitted w1th t,wm Diamond T/O stylus for
Stereo LP. ONLY £3. P . 2/~
ATEST RONETT! 'l'/O STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo/78, 82/6. P. & P. 2/
LATEST RONETTE T/0 MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or slereo records
on meno equipment. Only 80/—. P, & P. 2/-,

BIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT

TyPe TAl

Peak output
in excess of
1% watts. All
standara
British com-
ponents.
Built on
printed cir-
cuit  panel
size § x 3in.

Generous size Driver and Output Traus-
formers, Output transformer tapped for 3 chm and 15 chm

speakers. Transistors (GET114 or 81 Mullard AC128D
and matched pair of ACI28 o/p). 9 volt operation.
Everything supplied, wire, battery clips. solder, ete.
Comprehensive easy to follow instructions and circuit
diagram 2/6 (Free with Klt) All parts sold separately.
SPEOIAL PRICE 49/6. P, & P. 3
Also ready built and tested, §5/-. P & P. 3/
3-VALVE 1UDIG '
AMPLIFIER HA34 MK IL
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 73" w. X 47d. X
42”7 h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trana-
Pl former h for 3 ohm
speaker. Separate vo)ume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 43 watts. Front
pa.nel can be detached and leads extended for remote
C with knobs, valves, etc.,
wired and tested for only £4.15.0, P. & P. 6/-.
HSL “FOUR"” AMPL] R KIT, Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. 78/6,
P. & P, 6/-.
,VERSON’S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated maing transformer, rectifier and ECL82 triode
pentode vaive as audio amplifier and power output
stage. Impedance 3 ohms, Qutput approx. 3.5 watts.
Volume and tone controls. Chassis size only 7in. wide
X 3in. deep X 6in. high overall, AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality output transformer,
FEW ONLY. 5 / P. &P

BARGAIN PRICE 8/~

Open 9-5.30 Monday to
Saturday

Early closing Wed. 1 p.m.

A few minutes from South Wimble-
don Tubs Station.

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES EXTRA.

Tel.: 01-540 3985 | 15

(Please write clearly)

PLEASE

P. & P
CHARGES QUOTED APPLY
NLY. P, P, OX

U.K. &
OVERSEAS ORDERS CHARGED
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Mot A FAST EASY WAY
TO LEARN BASIC RADIO
AND ELECTRONICS

Build as you Iearn with the exciting new
TECHNATRON Outfit! No mathematics.
No soldering—but you fearn 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 easy and interesting.

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

. and what’s more,
YOU’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 hobby.

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
provlde a great new, spare-
time interest.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Dept, 372B, Aldermaston Court,
Aldermaston, Reading, RG7 4PF

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.I.LE.T. has
a fine range of Courses up to
A.M.LLE.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.

Lt 1 r 1. 7 J 1 ¥ 1 1 { 1 ]
I To: B.LET., Dent. 372B Aldermaston Court, I

Aldermaston, Reading, RG7 4PF

1 would like to know more about your
l Practical Radio & Electronics Course. Please

7H1S
coubon ¥ address..

860

.............................. age..........

rMmow .........

I send me full details and FREE 164-page book. I

SAME DAY SERVICE

v A L V E S NEW! TESTED! GUARANTEED |.

SETS 1R5, 185, 1T4, 384, 3V4, DAF91, DF91, DK91, DLI2, DL94.
Set of 4 for 20/6, DA¥96, DF 96, DK96, DL96, 4 FOR 29/-.

1A7GT 7/8|30C15 12/9| DL84  %/6 | EL500 12/6| PCL83 7/~| UBC4L 10/8
1H5GT 7/3|30C17 18/~ DL96  7/3 | EMSO - 8/3| PCL84 7/6| UBF80 5/8
IN5GT 7/9(30C18 13/6 DY86 5/9 ! EMS81 8/3| PCL85 9/-| UBF8S 6/8
1R5 6/9|30F5 15/6| DY87 5/8 | EMs4 6/9| PCL86 8/3| UCC84 7/-
185 4/3| 30FL1 12/9! EABCS0 6/6 | EM87 /8| PCL88 14/61 UCC85 7/8
1T4 8/-| 30FL12 14/6 EAF42 10/- | EY51  7/3| POL800 15/8| UCF80 7/8
384 5/9| 30FL14 14/-| EBo1  2/3 | EY86 6/8| PENA4 8/8| UCH42 12/6
3v4 7/6/30L1  6/8| EBC33 8/- | EZ40 /9| PEN36C14/-| UCHS1 8/8
5Y3GT 8/-|30L15 13/-{ EBC4L 10/6 EZ41  8/9| PFL20011/9; UCL82 7/-
524G 7/6| 30117 14/9| EBC90 EZ80 4/6| PL36  8/9 UCL83 11/-
6/30L2 11/9(30P4 13/~ | EBF80 e/9 EZ81 /9| PLS1  9/3  UF41 12
6ALG 2/ ; PL81A 10

/

/

/

/

-]

3| s0P12 18/8| EBF89 6/8 | GZ32

6AM6  2/9| 30P19 13/-1 ECC81 8/9 | GZ34
BAQG 5/8| 30PL1 12/8| ECC82 4/8} KT41 1
GAT6 4/6| 30PL13 14/6| ECC83 7/- | KT61
6BA6G 4/6| 30PL14 14/-| ECC85 §/8 | KT66
6BE6 4/9| 30PL15 14/6| ECC80412/- | LN319
6BJ6 8/6| 35L6GT 8/9| ECF80 6/~ LN329 14/6] PL508 23/8| UY4l 8/3
GCDGG 22/-(35w4 4/6 ECF82 6/-|LN339 12/8(PM84 7/6/UVY8s §5/9
Fi4 9/-| 85Z4GT 5/~| ECH35 6/-| N78 17/6| PX25 28/6| VP4B 15/6
6F23 18/8| 15082 13/6| ECH42 12/9 P61 10/-| PY32 11/-| Wiig 7/-
6F25 12/8 807 8/-| ECHS1 PABCS0 7/-{ PY33 11/~ Z77 4/8
6K7G 2/616063 12/6| ECHS83 8/8 PC86 10/8| PY81  5/3 Transistors
6K8G  8/8| AC/VP215/6 ECH84 7/6 | PCs8 10/3| PY82 5/8| AC107 3/6
BV6G 3/6| AZ31 9/6 | ECL8C 7/-| PC96 /6! PY83 5/81 AC127 3/9
6V6GT 6/6| B349 18/-| ECL82 6/8| PC97 /-1 PY88 6/8! AD140 7/8
6X4 4/9| B729 12/6| ECL86 8/- | PCI00 /6| PY800 7/6{ AF115 4/-
6X5GT 5/9| CCH35 13/86| EF37A 6/6 | PCC84 /6| PY801 7/8| AF116 4/-

9
10P13 12/-| CY3l1 6/9| EF4l 11/8 | PCC8S 9/—| R20 13/-{ AFII8 9/8
12AHS 45/-| DAC32 7/3| EF80 4/6 | PCCBS /6| U2 13/9| AF125 3/8
12AT7 8/9| DAF91 4/3|EF85  6/3 | PCCI89 §/8| U26 13/-| AF127 3/8
12AU6 4/9) DAF96 7/3| EF86  6/3 [ PCC805 13/-| U47 13/9]| 0C26 5/—
12AU7 4/9|DF33 7/9} EF89 5/3 | PCF80 6/6{ U49 13/-{0C44  2/6
12AX7 4/9{DF91 8/-|EF91 2/ PCF82 8/6!U78 4/9/0C45  2/6
12K8GT 7/3| DF98  7/3| EF183 5/9 [ PCF86 9/6/U15t 12/6/0C71  2/8
19BG6G17/8| DH77 4/6| EF184 /6 | PCF80013/8{ U193 8/8| OC72 2/6
20F2 18/6|DK32 7/6| EH90 8§/6| PCF801 6/9] U251 14/8| OC75 2/6
20P3 11/9) DK91 §/8| EL33  9/9 [ PCF802 9/-| U301 10/6( OC81 2/8
20P4 18/6| DE92 8/8! EL34 $/6 | PCF80518/6| U329 14/8| OC81D 2/6
25L6GT 5/-| DK96 7/8! EL41 11/- | PCF80611/3| U801 16/8| 0C82  2/6
25U4GT11/6 | DL35 5/-| EL84  4/9 | PCF80814/~| UABCB0 6/6| OC82D 2/6
30C1 6/6| DL92  5/9| EL%  §/8 | PCL82, 7/3| UAF42 10/3| OC170 4/8

READERS RADIO

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

Postage on 1 valve 94 extra. On 2 valves or more, postage 6d. per
valve extra Any Parcel Insured against Damage in Transit 64. extra
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””!RANBE OF SOLID STATE
gAG MAINS AMPLIFIERS

Employing only
high grade components and tranmstors

LTA I5 WATT AMPLIFIER

HIGH FIDELITY OUTPUT
SWITCHED INPUTS FOR

GRAM, ‘MIKE", TAPE,

AND RADIO

Frequency Response 10-40,000
cps—3dB. Bass Control+17dB
to—16dB at 40cps. Treble Control-
17dB to—14dB at 14Kcs. Hum and
Noise—80dB. Harmonic Distortion
0.2°4 at rated output. Output for
3-8-15 ohm Loudspeakers.

PTA30 Hi-FI
PUBLIC ADDRESS
AMPLIFIER

A SUCCESSOR TO OUR
POPULAR CONCHORD

30 WATT UNIT .

Input Sensitivity 2 mv (max.)
Output 30 watts.

Output Sockets for Loudspeaker or Recommended £24
combination of Speakers with total Retail Price

impedance between 3 ohms and 30 Size 12 x 34 x 6 in. approx.
ohms. Three md1v1dually controlled

Inputs for mixing purposes. Housed in fully enclosed stove enamelled
steel case. Controls Vol. (1) Vol. (2) Vol. (3) withmains switch, Treble 'lift’.
and ‘cut’. Bass ‘lift" and ‘cut’.

AN IDEAL UNIT FOR VOCAL AND INSTRUMENTAL GROUPS,
SUITABLE FOR ANY KIND OF ‘MIKE’ AND INSTRUMENT
PICK-UP, ALSO FOR RADIO, TAPE OR GRAM.

Recommended
Retail Price £ I 9
Size 94 x 3% x 54 in. approx.

TR : Please send a stamped addressed envelope for full descriptive
I reatm'ed an at- details of above unils, also TUNERJAMPLIFIERS STEREQ and
‘ tractive wood cabi- MONO.
met with veneer§ oyajLABLE FROM YOUR LOCAL HI-FI DEALER

| finish_can be sup- Wholesale and Retail enquiries to:
| plied for any

model.” - ¢3 50! LINEAR PRODUCTS LTD,

Prices from Electron Works, Armley, Leeds
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NEWS FOR
DX LISTENERS

HE onset of winter has seen the usual increase

I in activity and a consequent increase in the

number of reports to this column. The first
comes from:

C. R. S. Stacey of Tunbridge Wells who tuned his
Lafayette HA-700 receiver and Joystick antenna to
hear:

4875 S. Africa, Domestic Sce., Afrikaans at 1924
4890 Radiodiff. du Semegal in French at 1900

4915 Voice of Kenya, Home Sce., Swahili at 1820
6040 Voice of the Coast (Sharjah), Arabic at 1400
6045 R.R. Indonesia in Indonesian at 1521-1537
6045 Greek Armed Forces Information Service at
1530

6065 Radio Voice of the Gospel, Amharic at 1630
9770 Vladivostock, Ext. Sce. of R. Moscow at 1500
15280 Voice of Malaysia, Indonesian. at 1543-1553

Jeffrey Malina of London, N.4, is a new reporter
who used his Skyrover Mark II receiver and 104-foot
long-wire antenna to hear:

5920 Kiev, Ukrainian S.S.R., noted at 1930
7065 Tirana, Albania, from 2130 to 2145
9009 Israel B.S. from 2045 to 2100 and 2115 to 2130
9625 Israel B.S. from 2045 to 2130
9520 Trans World Radio noted at 1700
9912 All India Radio from 2045 to 2115
17715 Radio Havana, Cuba, at 2105 to 2140
17725 Radio Cairo, U.A.R., from 1415 to 1430
17870 Radio Ghana noted from 1400 to 1410

Regular reporter John Trewick of London Colney
has heard the following stations:

9635 Baghdad, Iraq, news in English at 1935
11790 ABC, Australia, in Vietnamese at 2130

11845 Trans World Radio, Bonaire, testing at 2140
11855 Saudi Arabic with news in English at 1950
15080 All India Radio with English to Africa at 1900
15320 ABC, Australia, with “Mailbag” at 2115.

Robert Cork of Basingstoke has sent in another

report which included: ’
7065 Radio Tirana, Albania, at 1845
9625 Israel B.S. at 1130 with religious programme
9665 Radio Malaysia from 1100 to 1200

11805 Radio Globo from 2215 to 2225

Nigel Milner of Sutton Coldfield used his Invicta
5-valve domestic equipment to hear some interesting
stations including:

6095 Radio Baghdad, Iraq, in English at 2020
9009 Radio Israel in English at 2015
11915 HCJB, Quito, Ecuador, in English at 0430
15250 RSA, S. Africa, with news in English at 1900
15405 Radio Kuwait, Top Twenty Show at 1700

Patrick Hendrick of Wellington in South Africa
has built various pieces of equipment as described
in P.W., including the Modular 3-band s.w. receiver.
This equipment and three 50-foot long-wires enabled
Patrick to hear the following:

3925 Australian B.C., VLK3 at 0740

THE BROADCAST BANDS
Malcolm Gonnah

Frequencies in kiz @ Times in GMT

4896 Australian B.C., VLT4 at 0740
6250 Lourenco Marques, Mozambique, at 1830
7205 Voice of America relay at 1745
11760 B.B.C. noted in English at 2145
15125 Voice of Free China, BED60, noted at 1705
15140 B.B.C. noted at 2145
17845 Radio New York World-Wide at 1710
Nicholas Hall of Cheadle has an AR88D receiver,
a BC221 frequency meter and a 150-foot long-wire
antenna, which enable him to hear:
4825 Radio Ashkabad, USSR, at 1710
4865 Ponta Delgada, Azores, at 1845 in Portuguese
4940 Radio Kiev, Ukrainian S.S.R., at 1540
5040 Radio Tbilisi, USSR, at 1615
15020 Radio Hanoi, Vietnam, at 1300
17705 Radio Havana, Cuba, at 2015
21545 RSA, S. Africa, to N. Zealand at 0800 to 0850
Derek Hart of Lancaster has an Astrad Auriga
receiver and an excerpt from his log reads as
follows:
6065 Seoul, Korea, with news in English at 2115
9390 Radio Tirana, Albania, in English at 1835
9550 Radio Finland, in English at 1000
15365 RSA, S. Africa, in English at 1000
15405 Radio Kuwait, documentary at 1730
17945 Karachi, Pakistan, news in English at 1515
21460 HCJB, Quito, Ecuador, in English at 1945

News

Regular reporter Roy Patrick of Derby has sent
in some more items of news. Many thanks, Roy, for
another excellent contribution.

ECUADOR, HCJB, Quito is now using the fre-

- quency of 15300 instead of 15425 for the European

Service. The best frequency for reception in this
country is 21460.

LIBERIA, ELWA, Liberia has been logged on the
new frequency of 15170 at 2000. The programme
heard was in French.

GHANA, Radio Accra, Ghana has been heard at
1445 on 21545 with a programme in English.

UNITED ARAB REPUBLIC, The Voice of Africa
from Cairo has been heard on 17725 in English from
2030 to 2155.

UNITED STATES OF AMERICA, WNYW, Radio
New York World-Wide has been reported to be up
for sale by several DX publications. According to
a station announcement the station is very definitely
not for sale.

All reports, which shouid be in frequency
order, must arrive by the 17th of the month.
They should be addressed to me at 5 Ranelagh
Gardens, Cranbrook, Ilford, Essex.

861

www americanradiohistorvy com


www.americanradiohistory.com

ACH vear begins with a new crop of resolutions

{ all made, at the time, in good faith. How

about making some of them a reality this year?

That crystal frequency marker which would enable

the receiver dial to be made far more meaningful is

an example of planning something concrete and
sticking to it.

Others might like to make their resolutions, or
plans, for later on in the year. One can usefully
employ the cold winter months planning some
antennas which might be tried. How about a ground
plane, or even a vertical dipole. Neither antenna is
difficult to make and plans as to construction and
location could be made so that the antenna can
materialise with the minimum of effort once the
warmer weather arrives.

For those who want to get a bit more out of their
hobby, a world map plus a good atlas can work
wonders. The world map goes on the shack wall and
small coloured pins may be pushed in when stations
are either worked or logged. When a station gives his
precise QTH, it is interesting to check in the atlas to
see just where some of these funny-sounding places
really are. This scheme does a number of things
besides giving added interest. It will build up quite a
good knowledge of geography without really trying
and will assist in associating the callsigns of countries
with their exact location.

Don’t forget that receivers, like motor cars, need
servicing. A check up and re-alignment can work
wonders and simple accessories can be a great help.
A simple oscilloscope hooked on to the first if.
transformer can give a very good indication of what
the modulation of the incoming signal is like and will
show any whiskers on a c.w. signal.

None of the above suggestions are obscure or
ingenious. However, readers might care to sit down
and think how they will be getting the most out of
their hobby this year. Perhaps you can think of an
idea better suited to your own particular needs.

The 1f. bands have given a clear indication this
past month that things are happening for those who
can be bothered to listen. Anyone can log DX on 14
and 21MHz but it takes a definite skill on the lower
frequencies and not just a good receiver.

Steve Champion (Herts.), reports the TMHz at 0730
is a good time to harken to VK types and the like
with little QRM to make things difficult. Both
VK30Z and VK3Z1L were logged at 5 and 7 on s.s.b.

Down at Weymouth, Les Barnes has been stoking
up his CR70A on 3-5MHz. Rewards from—CR4BC,
K5PFL, LX1DAC, W2TF, ZLAIE, 9H1BW, 9V1PP.

Tim Thornton (Berks.), CR7T0A, 132ft. end fed also
reckons that conditions are excellent on eighty
metres. Extract from his s.s.b. log reads—EA4JL,
FB8XX, HBOXFB, VE1IE, VE1AAW (5 and 9 plus
at 0640), VO1FG, WASROJ (c.w.), YI2NFJ, ZB2A,
ZM4PG, OH1PS/4X, 5Z4KL, 6W8DY, 9X5PB.

Still on eighty, Charles Lewis (Flint.), is also an
Lf. addict. Armed with W.5.19 set Mk.III he hooked
KCVR and VS6DO on a.m. and VK6DF on s.s.b.

862 g

THE AMATEUR BANDS

David Gibson, G3J0G
Frequencies in kiz ® Times in GMT

P. Baldwin (Northants), homebrew receiver, 67ft.
end fed, 80 s.s.b—CTINK, HC4BS, K3UZE, TFSTP,
VE1AA, VEIIE, VESRX, VO1BV, W2HCW, XEIKB,
ZLAIE, ZLANJ, ZS5XA, 9F3USA.

At Maldon in Essex, Paul Fereyer has a Marconi
No. 9 set and a 100ft. wire. Goodies on eighty include
—-CN8HD, EP2DX, JA5CQ, JX8XF, K8HCL, PJODX,
VE3TX, VOIFX, VPIWMU, VP2VP, VP7BW,
VP9IDX, VS6DO, VSOMB, XEIKB, ZL4IE, ZL4IW,
Z14KE, ZM1AIX, 4X4UF, 6W8DY, 9J2BG.

Not up but down. Stephen Davies (S. Wales), B40,
950ft. long, long wire, reports signals on Topband
from—FEISONE, OK1AA, OK1AKN, OK1ATP, POOSE,
ZC4RB.

If you thought we’d finished with eighty, you're
wrong. John Moxham (Somerset), SR200, 67ft. end
fed plus a.tu. says it’s been a great month for
3-5MHz. His log reads—FB8XX, JX8YN, K4MMY,
OY7JD, OY9LV, PJ7IC, TI1AW, TZ2AB, VEIAA,
VESYL, (Resolution Is.), VS6DO, VS9MB, VU2BEO,
WASAHB, XE1KB, ZB2A, 4S7AB, 4UI1ITU, 4X4KT,
4Z4HF, 6W8DY, 9F3USA.

On the h.f. bands things have been pretty lively
adding up to a very nice six-band month as regards
activity. Twenty metres gave John Morrie (Lancs.)
AX2Z(Q, OATKP, VP80J and VR6GA. Up on 21MHz,
Mark Wallace (Lincs.) grabbed himself his first
Australian call from VK2FU.

Philip Beeson (Staffs.) HA500 and 67ft. end fed
pricked up his ears to signals from JY1 on 14,300
s.sb., while a listen on 28MHz raised calls like
CR7FO, W5KDI and YS2ACB. S. Wainwright (Lancs.)
heard CRT7IZ, EP2FB, FR7ZN, JY1, KP4ADY,
LU5SDL, MP4BHL, TI1AZ and 8P6TCA on ten metres
but makes no mention of what receiver or aerial.
(Perhaps he’s psychic?).

An ancient Ferguson domestic receiver is ye sad
lot of P. Harris bought second hand in 1946 (the set
—not P. Harris). Trouble is, when he connects his
homebrew preselector and an antenna he hears
things on twenty metres, like—CE3TP, CR6FR,
FB8XX, FR7ZN, JAINAW, KR6TQ, ZM4BO, 8P6AZ
and 9K2AM. i

Listening in the the school holidays is the sin of
Paul Austin (unpronounceable place in Monmouth-
shire). The CR100/2 plus dipole on twenty aided and
abetted with—APS5HQ, AX7GC, CR6IK, FO8BY,
JA6JBR, KH6FF, LUIZE, PZ1BK, SUIMA, ZL3VV,
ZM3US, 9Q5AS.

An 8-over-8 at 30ft., m.o.s.f.e.t. converter and Trio
9R59DE together with John Haig all live in Hitchin,
Herts. Combined effort for two metres includes—
G8EGS, GS8BZR/P (Rutland), G3TUW, GBATK,
G8BXX, G3DAH, G8BCL, G3BGH, G8BTX, G8CEX,

Listen in January (30-31) for the world-wide 160
metre contest. February (6-7) is the time for ARRL
DX phone contest.

Logs, in alphabetical order please, to arrive
by the 15th of the month.
14, Manland Avenue, Harpenden, Herts.
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PREMIER STEREO SYSTEM “ONE” Consists

and two matching teak finish loudspeaker systems.
The 10 transistor amplifier has an output of 5 watts per channel with inputs for pick-up,
tape output socket. Controls: Bass, Treble, Volume,
Brushed aluminium front panel Black metal case with teak
available separately if required £14.19.6. Carr. 7/6.) NOW

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
Absolutely complete and supplied ready to plug in and play.
tape and tuner also
Balance, Selector. Power on off, stereo mono switch.
wood ends: Size 12 x 5& X 3iin. high (Amplifier
AVAILABLE - MATCHING FM TUNER 21 GNS.

: 'if;:ﬁw R

PREMIER STEREQO
SYSTEM “TWO
As system ‘ONE’ above
PREM;\EERwith Garrard 8P25.
45 Gns.

Carr.
35/-

Two new all solid state receivers from Midland at
economical prices. Beautifully styled in slimline
cabinets.

MODEL 19-542

Specifications
Semi conductors

Tuning range

Power output

Function selector

Size

PRICE

MIDLAND AM/FM STEREO TUNER AMPLIFIERS

MODEL 19-520 MODEL 19-542

19 transistors, 22 transistors,

12 diodes, 2 varistors 12 diodes

FM 88-108 MHz FM 88-108 mHz
FM Stereo Multiplex FM Stereo Multiplex
AM 535-1636 kHz AM 535-1605 kHz

Aerial Internal AM and Internal AM and
external FM external FM
Frequency response 50-17,000 Hz 35-20,000 Hz

4 watts rms per
channel (18 watts
music Power)

2} watts rms per
channel (8 watts
music power)

Inputs Ceramic phono Magnetic/Ceramic
phono and aux.

Speaker impedance 4-8 chm 8 ohm

Controls Power onjoff, Volume, Onjoff, Volume, bass,

treble, balance,

tuning, AFC.

Btereo indicator

AM, FM, FM Stereo,
eramic, Magnetic.

Aux.

163" x 947 x 33"

tone, balance, tuning,
ATFC. Stereo indicator

AM, FM, FM Stereo,
Phono (Stereo
indicator light)

15" x 84" x 3}

PRICE
TELETON SAQ203E STEREO AMPLIFIER

A small but powerful amplifier designed for stereo hi-
reproduction. 10 watts per channel music power. Inpuis
for Gram {Magnetic and Crystal), Tuner and Auxiliary.
Tape Record output. Controls: Volume, Balance, Bass,
Treble, Stereo/Mono slide swiich. Stereo headphone
socket. Attractive oiled walnut cabinet with brushed
aluminium front panel. List Price £28.7.0

42 Gns.

Carr. & Ins. 10/-

29 @ns.

Carr. & Ins, 10/-

E.M.I. 13 X8in.
HI-FI SPEAKERS

Fitted two 2iin tweeters and
crossaver network. Impedance
8 or 15 obm. Handling capa-
city 10W. Brand new.

69/6 P. & P.7/6

HI-FI STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
2lin speaker units with
soft padded car muffs.
Adjustable  headband.
& ohms impedance. Com-
plete with 6it lead and
stereo jack plug.

49/ P& P

b1
STEREO STETHOSCOPE SET Low imp. 25/-F. & P.2/-,
MONOQ STETHOSCOPE SET Low imp. 16/8 F. & P. 2/-.

VERITAS V-149 MIXER

Battery operated 4-channel audio mixer providing four
separate inputs. Size 6 x 3 x 2in. suitable for crystal micro-
phone low impedance micro-
phone, with transformer,
radio, tape, etc. Max. input
1:5v. Max. putput 2-5v. Gain
8 dB. Standard jack plug
socket inputs. phonoplugs
output, Attractive' teak
wood grain finish case.

uoper 59/6

STEREO'
MODEL

69/6

P, & P. 2/6.

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

19 Ranges: 0-5-25-50-250-500-2500 volts
DC.  0-10-50-100-500-1000 volts AC.
0-504A-25F mA-250 mA DC. 0-6000 ohms-
68 megohms, 10g pf-0-001 mid-1 mfd.
—90 to +22dB. Complete battery, test

lead and £4. 19. 6 ?};G&P

instructions.

PREMIER P. & P.

PRICE 22 Gns. 1o
PREMIER STEREO SYSTEM “FOUR
Teleton SAQ203E Amplifier (as

above) .. .. .. y £23.2.0
Garrard SP25 .- v o £11.19.6
Shure M3D . e .. £6.19.6
Teak base and cover .. .. £5.10.0

{ Pair of Hi-Fi Enclosures fitted

E.M.I. Speakers .. .. £26.5.0
Total cost if purchased separ-

ately oo .. 00 .. £73.16.0

PREMIER Carr.

PRICE 65 Gns. 35/—

/
Post and Packing 3° 1/-, 5%, #§", 1/6

“VERITONE” RECORDING TAPE

SPECIALLY MANUFACTURED IN US.A.
PRE-STRETCHED MATERIAL.
TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or hamidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped—atiractively boxed.

FROM EXTRA STRONG
THE QUALITY 18 UNEQUALLED.

LP3 8" 250° P.V.C. 5/8 LP6 53" 1200° P.V.C. 12/6
TTd 3 450° POLYESTER 7/6 DT6 5% 1800° POLYESTER 22/8
DT§ 83" 600° POLYESTER 11/6 TT8 53" 2400’ POLYESTER 37/6
SP5 5" 600° P.V.C. 8/6 SP7 77 1200° P.V.C, 12/6
LP5 57 800" P.V.C. 10/~ LP? 77 1800° P.V.C. 15/-
DT5 5” 1200 POLYESTER 156/- DT? 7" 2400° POLYESTER 25/~
TAPE SPOOLS 8" /-, 5, 517, 7" 1j9, TT7 7" 8600" POLYESTER 50/-

,,7” 2/-. (3 reels and over Post Free).

10 & 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01-636 3451/2639
HEAD OFFICE & MAIL ORDER DEPT. 23, TOTTENHAM CT.RD. TEL:01-636 3451

www americanradiohistorvy com

SPECIAL OFFER!

GARRARD 8P25 MK I
SINGLE RECORD
PLAYER FITTED

AUDIO TECHNICA
AT66 MAGNETIC

STEREO CARTRIDGE

COMPLETE IN TEAK

PLINTH WITE RIGID

PERSPEX COVER.

Total list price over £24.
PREMIER PRICE

18 Gns.

P. & P.10/-.

TAPE CASSETTES

C60 (o) /631"
090 (i) 12/855"

C120 (G22) 17/650
P.& P. Y-,
All cassettes can be supplied with library cases

at 6d. extra each

L
TOTTENHAM COURT RD

T MBelon 1
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SUPER PAKS NEW EI-PAK UNTESTED UNIJUNCTION
UT46. Eqve. 2N2646
BI-PAK WAREHOUSE CLEARANGE | SENICONDUCTORS | & iz oE1565
nequalled Value and Quality EACH
Over 1 Million Semiconductors must be sold. Satisfaction GUARANTEED in Every Pak, or money back. bl LOOI0PA/g
Order any or all of these Bargain “SALE” PAKS listed below "NOW™ ?alk No.o o glcl’lsl_,/sai;i;o; PLANAA\
U 120 Glass Sub-min. G+ 1 P G i i - , 2/— each 50-
UNSORTED/UNTESTED/UNCODED/UNBEATABLE VALUE U7 60 T Germaniim Traariias KPR o100 | 355010100 b, 178 gach;
- e et e AL L L L AR R al N off, 1/6 each. Fult
Order Price per U3 756G Gold Bonded Diodes sim. OAS. 0A47...... 10/= } tested and coded To.|g
No. Qty. Description PAK U4 40 Ger i T i 9 like OC81, AC128 .. . 10/~ | case.
SA1 150 Germ. Trans PNP Mized Iots .. .. .. 10/- | U2 60 200mA Bub-min. 8il. Diodea 10/
842 200 Germ. Sil. Alloy Trans. PN? .. .. .. 10/ | U6 S08ilicon Planar Transistors NPN sim. B3Y954, 2N706.. 10/- {’zg'\‘l CBTR':Ir)l(sl EJDRI:
A3 100 Germ. A.F. Trans. 300mW PNP ) . 10/- U7 16 Silicon Rectifiers Top-Hat 750mA up to 1,000V ...... 10/= | sim. BSX21 & C407.
S8A4 200 8il Alloy Low gain switching Trans. pr = 10/- U8 50 Sil. Planar Diodes 250mA 0A/200/202 .. . 10/= 2N1893 FULLY TESTED
BA5 100  Sil planer plastic trsns PNP .. .. ..  10/- | U9 20 Mixed Volts 1 watt Zener Diodes —a0- | AN 4 $OPEDL NDI20,
8A6 100  Bil. plastic planer trana. NFN .. . 10/- | UI1_30 PNP Silicon Planar Transistors TO-5 siny. NII%. 10/- N'pN 25 ’up ;f,'_‘:achTo‘s
BA7 100  8il plapar Trans. TO5 plastic PNP BOOmW . 20/- U13 30 PNP-NPN 8il. Transistors 0C200 & 28104 . 10/-
8A8 100 B.ll planar trans. TO18 plastic NPN 500mW .. 20/ Ul4 150 Mixed Bilicon and Germanium Diodes .10/~ | ADI6} NPN
BA9 100  Bil planar trans. plastic NPN med. & high gain 20/- Ul5 256 NPN Bilicon Planar T 8 TO-5 8im. 2N697 ...... 10/- | ADl162 P.
Si5D8s U156 10 5-amp Silioon Reclifiers Stud Type up 1o 1000 IV .. 10/ | ¥R, ,G%gﬁf,} i ERICE
g ] . U17 30 Ger i PNP AT Transistors TO-5 like ACY17-22 .. 10/ -
:]]:; 200 geim ggge;;; e - 1‘:" U188 6-Amp Bilicon Rectifiers BYZI3 Type up to 600 PIV___10/- | 2N3055 115 WATT SIL.
SBs 200 8 1e1 l:;vitchin ]')’:d Wy - T 28 10/- U19 925 Silicon NPN Transistors like BC108.... ............ 10/- OWER. NPN,
R 0;_' T26 12 15 amp Silicon Rectiers Top-Hat 47 15 1000 BT — 10/, | OUR PRICE 12/6 EACH
§B5 300 Sil and Gorm. Mixed Diodes .. .. .. 10/ §U2L S0AF alloy Trahsiators 3G300 8er. & OCT1 .. 10/~ | peT's
U253 30 Madt’s like MAT Series PNP Transistors ... ........ 10/ | 2N 3819 .
The tollowing are ail new and Fully Tested Transistor Packs. U24 206G ium 1-amp Rectifiers GJM up to 300 PIV ...... 10/- H‘;Fﬂ%%o .
ST1 50 PNP Trans Mixed all coded Gertn, .. .. g0~ | U525 3008c/s NPN Bilicon Transisiors 2708, BEY27 ... 10/ E
8T2 40 NPN Germ. To-5 2G339 Eqvt. 2N1302, AC1%7 20/~ | U26 30 Fast Switching Silicon Diodes like INO14 Micro-min. .. 10/~ { pgINTED CIRCUITS
8T3 40 PNP Germ. AF. 2G371B, OC71-75 type 20/- U28 Experimenters® Assortment 91 Integrated Cz‘rcuits.A\m- EX-COMPUTER
ST4 30 PNP Germ. VHF-2G40TL—AF117— 0(,170 tested. Gates, Flip-Flops, Registers, etc., 8 Assorted Pieces 20/- | Packed with semicon-
uncoded 20/- U29 10 I-amp SCR’s TO-5 can up to 600 PIV CRR81/25-600.... 20/- § ductorsand [cemponents.
§T5 30 PNP Metal Alloy VEF 800m/cs Trans.. .. 20/~ | US1 20 8il. Planar NPN trans. low noisc Amp 2N3707. . A 'j"a"ods give 2 guaran.
ST6 40 PNP/NPN Assorted Trans all coded .. .. 0/~ | 032 25 Zener diodes 400mW D07 cast mixed Volts, 3-18. - _10/- | Giedec: O “pine 19
8T7 40 D1374 RF Trans Qqvt. ASY52, 0C44/45 .. 20/~ U383 15 Plastic cage 1 amp Silicon Rectifiers 1N4000 geries .. 10/~ | boards 10/~ plus 2[- p.&%p.
8T8 40 2N708 NPN Switching 8il. Trans. - .- 20/- § U34 30 Bil. PNP ailoy trans. TO-5 BCY26, 28802/4 .. 10/
879 30 2N708 NPN Bil. Trans. .. . bd c: 20/~ | U35 25 Sil. Planar trans. PNP TO-18 2N2906 .. . 10/- | FULL RAN GE (13
§TIC 30 BSY28 NPNSHl.Trans .. .. .. .. 20/~ | {36 2581 Planar NPN tzans. TO-5 BFY 50/561/52 10/- | ZENER DIO
STI11 25 2N3703 PNP 8il. Trans. .. = ES . 20/~ n VOLTAGE RAN GE 2-
BT12- 25 TIS48—2N2368 NEN 400mjes .. 20/ U37__ 30 8il. slloy trans, 80-2 PNP, 0C200 28322 .. 10/- | 33V, 400mV (DQ-7 Case)
h & U38 20 Fast Bwitching Bil. trans. NPN. 400 Mc/a 8NSO1T ...... 10/~ 2/6 ea. 1-5W (Top-| Hn)
8T13 25 SE[2N3646 NPN TO-18 plastic 3.)0mlc% - 20/~ o RE N 3/6 ea 0-1
ST14 40 283010 Sil. Alloy Trans PNP TO5 .. .  20/- | 3% 80 RF Germ PNP trans 2N1303/5 TO-5 ...... < 20§ Gy Bl ear Al sl
4010 Dual trana. 6 lead TO-5 2N2060 ... .. 10/= | Tested 5% tol.  and
‘When ordering please inention PAK Order No. in all cases. Ciubs, U4l 25 RF Germ. trans. TO-1 OC45 NKT72 .............. 10/- | marked. State voitage
schools and other organisations requiring larger quantities (1000 min.) U42 10 VHF Germ. PNP trans. TO-1 NKT8687 AF117 T TTT10j- | required.
may submit their offers not later than 1st Feb. 1971 Code Nos. mentioned above are given as a guide to the type of
device in the Pak. The devices themselves are normally unmarked. SIL RECTS TESTED
5 = o PI;/ 75 3A 1
: : n NEW LOW PRICED TESTED S.C.R's. o 11z ?I’ 413 5ie
T s il LA 3 7A I6A 30A 100 1/3 3/3 4/6 15/
- - _ S m (TO-5 (TO-66 (TO-48 (TO-48 200 1/9 4/~ 4/9 20/~
m cate) case) case}  case) 300 2/3 4/6 6/6 22/
e PIV  each each each each PIV each | 400 2/6 5/6 7/6 25/
826 50 4/6 5/~ 9/6 10/6 25 20/~] 500 3/~ 6/— 8/6 30/~
> Bg ;og 5/~ 6/6 10/6 12/6 50 23/- ggg g;g ;/: I?;— :z;-
BI-PAK Semiconductors now offer you the largest and ruost sy 0f 7i~ 7/6 11/6 15/- 100 28/ li =2 =
popular range of L.C's availablé at these EXCLUSIVE LOW "o“‘:g 233 lg;g {#g :g;g {g;‘ 388 g%;' :ggg i;; IH: :yf 0=
PRICES. TTL Digital 74N Beries fully coded. brand new. sS85 800 12/6 l4- 18/~ 30 1~ 800 80, /:
Dual in-line plastic 14 and 16 pin packages. b 6] b
S
= ke DUAL-IN-LINE LOW PROFILE
BI-PAK Price lnd aty. prices 2T b SOCKETS. |4 AND 16 Lead Sockets for (TO l) (TO-66) (TO 88)
Order No. SIM-TYPE. Description 1-24 5-99 100 up o6¢c¢o use with Dual-in-Line Integrated Circuits. 14/-
I w Price each 200 17/6 20/— 28/—
BP0O T7400N Quad 2-Input NAND GATE .- 88 5/6 4/6 [T7] Order No. 1-24 25-99 100 up 400 20/~ 25/- 35/-
BPOL  740IN Quad 2-Input NAND Gate—OPEN 14 TS014 I4 pin type 716 ~ 6/— 53 § VBOM=Blockingvoltage
COLLECTOR B 7] 5/6 46 [T TSOI6 16 pin type 10/—  8/6 7/9 in either directi on.
BP04 T404N HEX INVERTER .. Eo oo 8/6 5/6 48 BRAND FULL TO MANUFAGTURERS‘ R Price each
BP10 7410N  Triple 3-Input NAND GATE .. 08 56 418 SPECIFIGATION lifler, dual-i 14 pin gack- gaei™ 2s=so]™ gD
BP20 7420N Dual 4-Input NAND GATE = 88 5/8 48 age - BN72709 nnd Ilmllnr to MIC709 and ZLD709(, 10/6 9/~ 8-
. This is a high per with high i d
BP30 7430N Single 8-Input NAND GATE b 3 8/8 5/8 4/8 inputs and low 1rnpedance output

BP40 7440N  Dual 4-Tnput BUFFER GATE .. /8 56 46 TTL. INTEGRATED CIRCUITS

BP41 7441AN BCD to decimal decoder and NIT Manufacturers’ “Fall outs’’——out of apec. devicey lncludmg functional units nnd part

Driver e 22/8 20/- 176 mnctmna} but classed as out of spgc from the zvery ridged
1.0 tal it
BPa  7440N BOD to decimal decode (PTT 0,1) 22/6 20/ 17/8 ;&iﬁ?.écior earning about L.C’s and experimental work, on testing some will be found
1 5 2. 6 5 PAK No. PAK No, PAK No.
Brso 740N Dual 2Tnpub AND/ORJNOT GATE o6 516 s UIC00=5 X T400N * .10/~ UICA2—5x7442N ..10/- TUICBO=5 x 7480X ..10/~
UIC01=6x740IN ..10/~ UIC50=05X7450N ..10/- UIC82 =5 x T482N . .10/~
BP33  7463N Expandable 4-wide 2 mput and<or< UIC02=5x7402N ..10/- TUICS1=B8x7451N ..10/- TUIC83-=5x7483N..10/-
nor gate. .. 6/ 5/8 4/8 UTIC03 =5 x 7403N . .ig/— UIC60 =5 x 7T460N . .}g/— UIC86 =05 x 7486N . %s;‘
¢ UIC04=5x 7404N ..10/~ UIC70=5x 7470N ..10/-  UIC90=5x 7490N..10/~
BP60 7460N Dual 4-Input—expanda.ble oo -3 8/8 56 4/6 UTC06 =5 x 7405N . .10/~ UIC72=5x7472N ..10/- UICH2 =5="T7492N..10/-
BP70 7470N Single JK Flip-flop—edge triggerea 9/ - 8/~ 2~ UICL0=58x 7410N ..10/- UIC7T3=5x7473N ..10/- TUIC93=5xT7493N..10/-
5 4 5 [ 3 . UTC20=5 x 7420N ..10/~ UIC74=5x 7474N ..10/- TUICH4 =5 x 7494N . .10/-+
BP72 T472N Single Master Slave JK Flip-fiop .. 9/- 8/~ - UIC40 =5 x T440N ..10/~ UICT5=0b x 7475N ..10/~ UIC95==5x 7495N.. 18/..
1 ip- X .~ UIC41=5x 7441AN ..10/~ UICT6=5 x 7476N ..10/~ UICIE=5 x T496N . .10/~
BP73 ) 7473N Dual lMa.ster Siave JK Flip-flop .. 10/ a; 8/6 0 CX1=20xasst'd 74's. .30/~
BP74 T474N Dual D Flip-flop . Fe T 10/- 9/ 8/8 Packs cannot be split but 20 assorted pieces (our mix) is available as PAK UICX1.

Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE.

BP75 T475N Quad Bistable Latch Fo . 11/ - 10~ 9/6 RTL. RCHILD (U S A) T.C's

BP76 7476N Dual Master Slave Fll[kﬂf)p with
preset and clear 5 114 10/ 9/6 RTL Micrologic Circuits Qty. prices each
_ Epoxy case To-5 temp range 16°C to 55°C. 1-11 12~24 25-99 100 +
BP83 T7483N Your Bit Binary Adder .. ™ 26/~ 22/6 20/- uL 900 Buffer. L .. 8/- ki 8/6 5/8
=) = a | L 914 Dual two-mput GATE L o8 .. 8/- - 6/8 b/6
BPYO  7490N BCD Decade Counter ... 28 20/ 17/8 L 995 T Flip-fop 1006 10~ o8 9~
BPI2 T492N Divide by 12 4 Bit binary counter .. 228 20/~ 17/6 Full dats and cireuits for ICS in Booklet torm pnce 1/3 each. 5 8/87
BP93 74938 Divide by16 4 Bit binary counter.. 226 20/~ 178 I T, - . e 4
BP94  7494N Dual Entry 4 Bit Shift Register 22/6 20/- 17/6 Pleace send all orders direct to OUT warchouse and despatch department.
BP9 7495N 4 Bit Up-Down 8hift Register 20/- 17/ BI-PAXK SEM|CONDUCTORS
. . . . _ ]
BP9 7496N 5 Bit shift register .. - .3 24/ 21/ 18/8 P.0. BOX 6, w ARE, HERTS.
g 0 . . e . Postage and packing add 1/-. Overseas add extra for Airmail. Minimum order
Data is available for the above Serjes of Integrated circuits in booklet form, price 2/ 10/=. Cash with order please.
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commentary by

HENRY

No. 76

Demotic
for
What?
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LECTRONICS is notorious

E for spawning strange words

and oddly evocative phrases.

Just look at the computer langu-

ages—J0SS, ALGOL, FORTRAN,
COBOL, even POP-2.

They all mean something: each
new word comprises the initials
of a descriptive sentence. We are
used to the technique: every
village committee practises it,
twisting the meaning of the Old
Folks Fellowship Annual Love-in
to a more innocuous abbreviation.
You don’t think the draughtsmen
hit upon DATA by accident, do
you? They could so easily have
called themselves the Draughts-
mens’ Association of Fitting Tech-
nicians.

The lads from Which normally
cut little ice with Henry. But
those long-haired boffins from
Loughborough College have now
collaborated with the Consumer
Association and have come up
with ICE—a fashion-making force
to be reckoned with.

The aim of the Institute of
Consumer Ergonomics, I am told,
is to ensure the handles of our
pots and the knobs of our appli-
ances are in the right place when
we buy newly designed equipment.

They could well expend some
effort in the radio and audio field.
(I hesitate to mention Television,
now that our sister-mag has gone
all hoity-toity.)

In radio and.audio design, ergo-

//////,/,//r

14

o
A
v

To ensure pét handles are inthe right places.

nomics, though given lip service,
is not a strong point. Itsy-bitsy
edge controls come to mind.
Partially recessed in shrunk
plastic, they invite an unwary
thumb to “Press—not turn.” And
tuning dials ride askew, rocking
as they rotate. Where corded, they
often have such backlash as to
threaten a wrist fracture when we
do a rapid “CQ”.

Tiny knobs look glitteringly
attractive. But when we grasp
them, the fingers slip fruitlessly,
like wet hands clutching for soap.
A determined attempt simply
sends the set skidding away like
Charlie Chaplin’s bowler. These
knobs are a result of designing
for style—nothing to do with
ergonomics.

ICE have a long way to go
if they want to make audio gear
look as good as it sometimes
sounds. Take the current trend;
all black with silver trim and
brushed aluminium “satin” finish.
These opulent panels attract. But
after a short spell of service the
satin dulls, the gleam diminishes,
the trim black lettering becomes
a smear beneath one’s fingers.

In the audio world we meet
some of those abbreviations that
keep copywriters bouncing with
glee. Only the other day we came
across an amplifier that boasted
a SEPPOTL circuit. Feverishly, we
searched the Mullard Bulletins,
scanned the Sasco News, perused
ITT Standard, even Practical
Electronics (no knowing what
Fred may get up to) but failed
to find any mention of this new
device. We were not deterred:
remember the Nuvisor? We plied
our friends in the trade, and
received only the usual knowing
grins that denote an interested
ignorance. The cost of the stamps
prevented a direct enquiry from
Japan.

Henry remembers a colleague
bustling a flimsy loudspeaker to
the spare room for a new tweeter.
“Fifteen watts,” he muttered.
“That’s WFT rating.”
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A d.e\?;?nirgd—;tte ;t—sends the set
skidding.

We knew about RMS—but, of
course—of IHF, Peak IHF and
all the twists of Music Power, but
WFT was a new one. Why should
Messrs Blank use that particular
rating, we enquired. He snorted:
“Don’t they always? I've never
known a bigger bunch of Wishful
Thinkers.”

Abbreviations are 0.K., just so
long as we all talk the same
language. According to the British
Association, there are 88 ways
in our dialect of saying ‘left-
handed.” In the radio trade, we
get used to LH. We use it as we
use the red plug for the right
channel, and the copper wire for
earth.

Except that the plugs supplied
will be blue and yellow, or both
grey, and the twin cable will be
twin copper, good for guessers.
There was some hope that deci-
malisation would improve all this,
but by the time we have sorted
out our dodecacahedral from our
equilateral curved heptagon coins,
we haven’t the energy to spare.

As for the chap who, with no
foreknowledge, has to work out
those audio symbols—Heaven help
him. A gramophone pickup sign
is simple: it even begins to look
like an old-fashioned playing head
(which is more than some modern
ones do). That dinky aerial symbol
is pretty meaningful. But when
we get inverted top hats, buckets
on their sides and pairs of wavy
lines, even, bless us, a lightning
flash, we hardly know which
button to press.

If in difficulty, call HELP. That
is, Henry’s Enquiry Liaison Panel.
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TUNERS AND AMPLIFIERS

By John Earl

Published by Fountain Press Ltd.,
46-47 Chancery Lane, London W.C.2.
187 pages, 8% X 5% inches. Hard covers
= Price 42s.

AIL and welcome to the first of a new series
H of books on radio, television, audio and allied
subjects. This venture by Fountain Press
deserves success, if only for the meticulous way the
series has been planned and the care with which
preparation and layout have been made.

The project sounds simple enough—commission
a top author in each branch of the subject and let
him loose within a set format; edit his work and
embellish it with tasteful illustration, then sit back
and wait for the sales. We all know that it is never
so simple, and if Mr. Earl’s book reads effortlessly
we may be sure it is the result of great diligence and
not a little expertise.

It is certainly comprehensive. The field of ampli-
fiers and tuners has grown apace in recent times;
new devices have come along; new techniques
flourish; we are even blessed with new basic ma-
terials. Mr. Earl has performed a much-needed ser-
vice for the technician and the enthusiast in collating,
summarising, discussing and in many cases explain-
ing in admirable detail the modern tuner and
amplifier.

He states his aims at the outset, to have
‘maximum appeal not only to the user of high
quality audio equipment but also to the person who
is about to start out on the hi-fi adventure.”’ The
subtle technicalities do not bog us down, there are,
as Mr. Earl says, a number of books that fill this
role. In eight chapters, he roves the difficult country
of semiconductors in modern equipment, the ups and
downs of tuner circuitry, the controversial ground of
amplifiers, with many practical examples, touches
upon aerials, systems, the addition of a cartridge,
power supplies, headphone and speaker matching
and has even found space to add an excellent chapter
on specifications.

The writing is concise, the illustrations well -chosen
and clear and the information throughout as up-to-
date as a new-minted coin. Reading through this
book, we come up against the very personal approach
quite unexpectedly and if it teaches us to rethink,
so much the better. Take for example Mr. Earl’s
remarks on ‘Dynamic Range’ in Chapter Four:
exploding the wattage myth he comments, ‘To repro-
duce 70 acoustic watts in full-force from a pair of
speakers of 5% efficiency would require 350 electric
watts in each channel . . . without distortion.’ There
are watts and watts, and it is not said often enough!

This is not specifically a ‘hi-fi’ book. It caters for
the chap who can only afford mid-fi equipment as
well as the true audiophile. It is, in fact, one of
the few books I have read which could help to
turn the cone into the other. It earns a welcome
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Books reviewed on this
page are normally obtain-
able through any retail book-
shop. In this instance, the
information printed in heavy
type should be quoted.

place on my bookshelf, from where I know it is going
to be withdrawn many times for some reference or
other to be checked. I shall probably be thankful for
the index, which covers well over four pages. 1
shall certanly be grateful for Mr. Earl’s easy style
and look forward to seeing later contributions by
him in what promises to be a useful and entertaining
series of technical books.—AWH.

E TAPE RECORDER SERVICING GUIDE
By Robert G. Middleton

Published by Foulsham-Sams

£ 96 pages, 11 X 8zin. Price 35s.

I HAVE only one serious quibble about this

book: its size. Large of page and thin of stature,

it is more suitable for the coffee table than the
bookshelf, and books laid on tables in my workshop
tend to be used as wedges and props.

Mr. Middleton’s latest work—the latest of many,
for RGM is the American equivalent of our own
Gordon J. King—is worthy of more than a casual
dismissal. He has managed to compress a wide field
of specialised service work into seven chapters, of
which all but the first are strictly practical and to
the point.

This first chapter lays the ground quite efficiently,
describing the general principles of tape recording,
with much emphasis on basic magnetism, the theory
of bias and mechanical drive systems. For the reader
unacquainted with tape recording, this chapter is
necessary, for the more experienced audiophile it
nevertheless offers an interesting and quite personal
review of the subject.

After this we have the tape recorder described in
detail by first dealing with maintenance and testing,
then adjustments and minor repairs, and finally, in
chapters 4 and 5, the troubles that can beset the
machine’s transport and recording circuitry. After
this, chapters on relay troubles and those that can
present problems with associated equipment under-
line the points and fill in a few of the gaps. But
it is the heart of this book that is the vital part for
the student of recording.

I would have liked more definite examples of
recording equipment: nowhere is apparatus named;
and yet valuable space is wasted on parts lists, com-
plete with computer programme parts numbers.
Some of the circuitry could have been brought
nearer the present day, also, for this is a copyright
1970 work, and not a rewrite polished up for the
benefit of we poor Limeys.

For those who have trouble wrestling with decibels
allow me to commend the section on microphones,
where one of the neatest explanations of relative
levels, standard values and the importance of similar
load values that I have ever seen is most admirably
expressed. As, for that matter, is the whole book,
making interesting and informative reading that
is thoroughly recommended.—HWH.
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a new 4-way method of mastering

ELECTRONICS

by doing and seeing . . .

OWN and
1 HANDLE a 3

READ and

2 BUILD
DRAW and

| = and USE

complete range of present-
day ELECTRONIC PARTS
and COMPONENTS

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

UNDERSTAND
CIRCUIT DIAGRAMS |

—

Ri8
5820

4)

® VALVE EXPERIMENTS

® TRANSISTOR EXPERIMENTS
@ AMPLIFIERS

® OSCILLATORS

@ SIGNAL TRACER

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

@ PHOTO ELECTRIC CIRCUIT
@ COMPUTER CIRCUIT

@ BASIC RADIO RECEIVER
@ ELECTRONIC SWITCH

® SIMPLE TRANSMITTER

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

INCLUDING ...

® A.C. EXPERIMENTS

@ D.C. EXPERIMENTS

® SIMPLE COUNTER

@ TIME DELAY CIRCUIT

@ SERVICING PROCEDURES

——--————_——1-—-————————-—-————————————~ —————

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please
send your free Brochure, without obligation, t0: we do not employ representatives

NAME

or write if you prefer not to cut page 1 ADDRESS

POST NOW I
for 1
BROCHURE |

TREE

BLOCK CAPS

s T sl

PLEASE pw.a

ORI TN RN W B S R www R -——_-—-—_———————————-'-——u——-————-’
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2;kW FAN HEATER
Three position switching to
suit changes in the weather,
Switch up for full heater (24
kW), switch down for half
heat (13kW), switch central
blows cold for summer cooling
—adjustable thermostat acts
as auto control and safety cut-
out. Complete kit £3.15.0
Post and ins. 7/6.

12 VOLT BATTERY CHARGER
Made in Japan, this is very small and neat,
Regular use will keep your car battery in good
trip throughout the winter. 8illy price, 25/-
plus 4/6 postage and insurance.

QUICK CUPPA

Mini Immersion Heater, 350w.
200/240v. Boils full cup in about
two minutes. Use any socket or
lamp holder. Have at bedside
for tea, baby’s food, etc. 24/8 post and
insurance 2/9. 12v, car model also
available 19/8

PLINTH AND COVER
Suitable for most auto
changers, teak base with
tinted perspex cover 65/+
plus 6/6 postage. 8pecial set

for Balfour auto changer
85/~ plus 6/6.

HORSTMANN “TIME AND SET'' SWITCH
(A 15 amp Switch). Just the thing if you want to come home
to a warm house without it costing you a fortune. You can
delay the switch on time of your electric fires, etc., up to
14 hours from setting time or you can use the switch to give
a boost period of up to 3 hours. Equally suitable to control
processing. Regular price probably around £5. Special snip
price 29/8, p. & ins. 4/6.

I HOUR MINUTE TIMER

Made by famous Smiths company, these have a large
clear dial, size 4} x 3%, which can be set in minutes up
to 1 hour. After preset period the bell rings. Ideal for
processing, a memory jogger or, by adding simple lever,
would operate micro-switch 22/6.

L-FI STEREO SIX

N The amplifier

sensation of the year
You will be amazed at the
fullness of reproduction and at
the added qualities your records
, or tuner will reproduce. Built
into metal cabinet elegantly
styled in simulated teak finished
to blend with modern furnishings, this amplifier uses
an integrated solid state circuit with an output power of § watts R.M.8. split
over the two channels. The amplifier is ideal for use with normal pick-ups and
tuners, it has a double wound mains transformer and ganged volume and tone
controls—- also switching for Mono to Stereo, tuner or plck-up Other controls
include “treble lift and cut”, “balance’ and separate mains on/off switch.
UNREPEATABLE PRICE is £3.19.6 plus 7/6 post and insurance.

STANDARD WAFER SWITCHES

SPARTAN Portable
RADIO

Long and medium wave,
7 transistor, size 6in.x
4in. x 1%in, with larger
than nsual speaker giving
very good tone. Built-in
ferrite aerial and tele-
scopic aerial for distant
stations. A real bargain
complete with leather case, carry sling, earplug
and case. £3.15.0. plus 5/- post and ins.

MULTI-SPEED MOTOR -‘-'Efﬁ?’

Replacement in many well
known food mixers. 8ix speeds
are available. 300, 850 and 1100
r.p.m. irom either or both of the
nylon sockets (Where the beaters
of the food mixers normally go) &
and 8,000, 12,000 and 15,000 4

T.p.m. (ideal polishing speeds) from the main drive
shaft. Very powerful and useful motor size appox.
2in. diameter, 5in. long. Price 17/6 plus 4/6 p. &
ins.

MAINS OPERATED CONTACTOR
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

THYRISTOR LIGHT German Electrical Company.
DIMMERS Standard B8ize 12 wafer—silver-plated 5 ampd Overall size 2} x x 2in.
= P [ contact, standard 1” spindle 2”. long—with locking 19/8 each.
Will dim incandescent lighting No of washer and nut.
up to 600 watts from full Poles  2way 3way 4way 5 way 6way 8way 9 way 10way 12 way
brilliance to out. Assembled and DOUBLE ENDED MAINS MOTOR
wired ready to install. 58/6. 1 pole 8/6 8/6 6/8 8/8 8/8 66 66 86 68 On feet with holes for screw-
2 poles  6/8 6/6 8/ 8/8 8/8 /6 6/6 10/6 10/8 down fixing. To drive models,
AUTO ELECTRIC CAR AERIAL 3 poles  6/8 8/6 6/8 8/6 10/6 10/6 10/8 14/6 14/6 oven, blower heater, etc. 10/—
With dash board control switch—fully 4 poles  8/8 6/6 6/6 10/6 10/6 10/8 10/8 186 18/8 each, plus 3/6 post and
extendable to 40” or fully retracted 5 poles 8/8 6/6 10/6 10/6 14/6 14/86 14/6 22/6 22/8 insurance, 6 or more post
Suitable for 12V positive or Neg. 6poles 6/8 10/6 10/6 10/6 14/6 14/6 14/6 28/6 26/8 free. >
earth supplied complete with 7 poles 10/8 10/8 10/6 14/6 18/6 18/8 18/6 30/8 30/8
fitting instractions and ready 8poles 10/8 10/8 10/6 14/6 18/8 18/6 18/8 34/6 34/8
wired dash board switch £5.18. 8 9poles 10/8 10/8 14/6 14/8 22/6 22/6 22/6 38/8 38/6 0.005mFd TUNING
plus5/-p. & p. 10 poles 10/6 10/8 14/6 18/8 22/8 22/6 22/8 42/8 42/8 CO NDENSER
ilpoles 10/6 14/6 14/8 18/6 26/6 26/6 26/6 46/8 46/6 N . 7
COMPUTER TAPE 12 poles 10/6 14/6 14/6 18/6 26/6 26/6 26/6 50/6 50/6 . Proved design, ideal for straight or
2,400 ft. of the best magnetic reflex circuits 2/8 each, 24/~ doz.

tape money can buy. Made by

B.M.I, lin. wide almost un-

breakable and on a 10%in metal

computer spool. Users have

claimed successful results with video as well as
sound recordings. 18/8 plus 6/6 post.

Cassette to hold spool 10/- extra.

‘Where Postage is not stated then orders
over £3 are post free. Below £3 add 2/9.
Semi-conductors add 1/- post. Over £1
post free. S.A.E. with enduiries Dlease.

ELEGTRONICS (CROYDON) LTD

Dept PW 266 London Road, Croydon CRO-2TH
Also 102/3 Tamworth Road, Croydon

MW/LW TRANSISTOR RADIO

Complete set of parts for this MW/LW
Transistor Radio. Originally sold by world-
famous company as a set for more than £17.
Coverage 192-556m + 1070-1870m. 43~
loudspeaker. Transistors 3 x AF117, OC81D
+ 2 0C81. Also works off car-aerial. Fall
instruction book 2/6, free with parts, State
preference red, blue or tan and give alterna-
tive. Requires PP7 battery, price 4/6 extra.
All parts £6.17.6 + 4/6 post or £10.10.0
fully built + 4/6 post.
A few left of Super Six Kit (see previous
issues) at £4.5.0 (+ 4/6 post).
9 volt § transistor superhet wsing 3HF AA17
in RF and IF stages powered by a two stage
i AF amplifier using OC81D. 2 x OC81.
Output approx. 300MW.

STEREO AMPLIFIER type HV-—2x 3 Watts

Fully built. On off sep. vol. and tone each channel 12
x 4§ x 6in. high. EZ80. 2 x ECL86; for 3 ohm
speakers, double wound main trans: ﬁxing fianges
and base plate, suitable for crystal cart, tuner etc.
£8.10.0 (8/- p. & p., 200-250V. A.C.

Superior version — separate base. treble & vol
each channel with mono/stereo switch 15/- extra.

MULLARD STEREO “DO IT YOURSELF”

Pre-amplifier EP9001 £8,2.0. 2 amps. EP9000 £2,18.0 each. Power SBupply EP§002
£4.12.0. Control panel £2.10.0 or the lot for £16.10.0 post paid. Booklet 5{- (64 post)

6 PUSH- BUTTON STEREOGRAM CHASSIS
i

MW..8.W.1,8.W.2; V.H.F.;

Gram: Stereo Gram Two
separate channels for Stereo-
gram with balance coutrol.
Alsc operates with two
speakers on Radio. Chassis
gize: 15 x 7 x 6%in. high. Dial
silver and black 13 x 3in. 190-

550M; 18-51M 60-187M;
VHF 86-100 Mc/s, Valves.
ECC85, ECHS81, EFS89, 2x
ECL86, EMS84 and Rect.

Price £18.18.0 carr. paid
With Stereo Decoder fitted
£7.,10.0 extra.

L2 A

1J-W MAINS GRAMOPHONE AMPI-.:IFIER

EZ80, ECL82, O0.P. Transiormer (3 ohm). Vol./On-off and Tone Control. Double
wound mains transforner. 2§ x 2% x 2}in. separate but wired to chassis, 4 x 2% x 43in.
over valves 87/8 including 5in. Speaker (55/- less speaker). (Post paid.) (Two less 10%

SINCLAIR AMPS & PRE-AMPS IN STOCK.
RETURN OF POST SERVICE.

MAINS TRANSFORMERS (200-250V AC INPUT)

6°3V at 23A 7/6 (2/-)
Pnstage. Postage in braokets.
Out, 250V at 50mA and 6-3V at 13A. 10/- (2/6).
22V at 1A + 6.3V at 2A and 250V at 50mA 15/~ (3/6).
250V at 40mA, 24V at 1A and 6-3V at 13A 12/6 (2/6).
250V at 50mA, 22V at 1A and 6-3V at 13A 17/6 (3/6).
90V at 20mA and 1.4V at 250 mA 10/- (2/6).

MONO GRAM CHASSIS 3 WATT

3 Wave band long-med-short. Gram., 200-250V A.C
Ferrite aerial. Chassis 13 x 7 x 5in. Dial 13 x 4in.
Double wound mains transformer 5 valves ECHS1,
EF89,EBC81, EL84, EZ80. Price £10.12.6.

(7/6 p. & p.) Output trans. for 3-ohm speaker

NEW TAPE AMPLIFIER for 4 track B.8.R. Deck TD2. Mains and output Trans-
10" x 6” x 4" overall. Rect; ECC83, EL84, Mike and Gram Inputs. £7.5.0. (10/-p. & p.)
TFor 3-ohm speaker. (For 200-250V. A.C.)

USEFUL BOX 337 x 33 x 13" with fixing bracket 2/6 (Postage 2/-). 25/~ per
dozen post free. Metal with grey-green finish.

NEW F.M. TUNER

Range 87 to 107 MHz Attractively finished metal
container with cast front escutcheon. Case size
13in. x 7in. x 3%in. high. Mains transformer. Metal
Rectifier and Valves ECC85, EF89, EF80, ECC82
as cathode follower. EM84 tuning indicator, 2 x
AF117 and 2 diodes. A really fantastic performer.
Price £18, tax paid and carr. Paid or with Stereo
Decoder, £24.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.

{2 mins. from Station and Buses). FULL GUARANTEE. Aldershot 22240
CLOSED WEDNESDAY. 8.A.E. for enquiries please.

868

www americanradiohistorv com


www.americanradiohistory.com

review was entitled “A History of The Marconi
Company” and published by Methuen & Co.
Ltd. The reason we felt we should mention it in the
Going Back article and not in our normal New Books
section is that not only is this book a history of a
Company—it is an excellent reference to the history
of radio.
The first chapter entitled ‘The Stage is Set’ des-
cribes the conception of the use of electromagnetic

3 book which was recently submitted to us for

)

Marconi and Kemp with 1901 apparatus. (Copyright Marconi
Company.)

COLIN RICHES
ARTHUR DOW

waves for communication purposes and covers the
work of pioneers like James Clerk Maxwell (1855),
our old friend Hertz and Professor (later to be Sir)
Oliver Lodge, who in 1894 demonstrated his improved
‘Branly’ tube of iron filings in a new and important
role—that of a detector of Hertzian waves. Lodge
incidentally christened this device a ‘coherer’ be-
cause the filings ‘cohered’ whenever a Hertzian wave
was applied to it by the associated circuitry.

Chapter two, ‘The Young Signor Marconi’ tells
how Guglielmo Marconi, born on 25th April, 1874 at
No. 7 Via delle Asse in Bologna, came to take interest
in Professor Righi’s papers on electromagnetic radia-
tion. It describes how the critical point in Marconi’s
life came when he was on holiday in the Italian Alps
and he chanced to read yet another paper on the
Hertz experiments. Out of this, the idea to use the
waves as a means of communication was born and
this fired his enthusiasm to the point where he cut
short his holiday and returned to his laboratory—a
spare room at the Villa Griffone.

Marconi’s first effort at commercial exploitation of
his equipment was flatly turned down by the Italian
Government and the book tells how, after a family
conference, it was decided to send the twenty-one-
year-old Marconi to England. This, they thought,
would be a logical choice of country, for there were
influential relatives living in London—the notable
amongst these being Jameson Davis, who had
promised all possible aid. Furthermore it was well-
known that Great Britain was the hub of a great
Empire and the workshop of the world possessing the
world’s biggest mercantile fleet and the mightiest
Navy—and it was in shipping that Marconi saw his
best chance.

This was with good reason for, as the text states, it
is difficult today to visualise the utter isolation which
enshrouded a ship of the 1890’s once it had lost sight
of land. Disaster could strike—and not infrequently
did—with no-one on shore or in nearby vessels being
any the wiser.

The entry of Marconi into England was marred by
the fact that an over-zealous Customs officer investi-
gated his apparatus with such thoroughness that it
arrived in London broken and useless. Repairs were
soon made however and the equipment was demon-
strated to Jameson Davis who set about establishing
influential contacts.

On June 2, 1896 Marconi applied for the world’s
first patent for wireless telegraphy (Brit. Pat. No.
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12,039). By this time, contact had been made with
A. A. Campbell Swinton, an eminent electrical en-
gineer of the day, who in turn provided Marconi with
a letter of introduction to William H. Preece (later
Sir William) the then Chief Engineer of the British
Post Office.

Further chapters go on to describe how work pro-
gressed on Marconi’s transmitters and receivers and
the great trouble he had trying to cut red tape and
make governments see the possibilities of wireless
communication. The help that ships gained from
Marconi’s experiments was phenomenal and light-
houses became far less cut-off from the rest of the
world when equipped with Marconi apparatus, but
it seemed that governments remained sceptical.

The foundation of the Marconi Company is des-
cribed. The first suggestion put forward for the name
of the company was ‘“Marconi’s Patent Telegraphs
1.td.”, this was rejected by Marconi who agreed it
should be called “The Wireless Telegraph and Signal
Company Ltd.”

The remainder of the history of the Marconi Com-
pany is chronicled and the uses to which wireless
apparatus were put are described in detail with mag-
nificent pictures and diagrams throughout. There is
even a photograph of the W.A. A F. servicing a World
War 2 bomber with the Marconi T1154/R1155 trans-
mitter/receiver clearly shown. Just a point of in-
terest—over 80,000 of these units were manufactured!

And so we read on through the book and come
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The letter of introduction to William H. Preece.

-

The wireless cabin of the Lusifania (copyright Marconi
Company).

870

The Poldhu aerial system erected for the transatlantic
experiment of 1901,

The first 2LO at Marconi House, used for fransmissions from
1922, On the left is the rectifier. Next is the master oscillator
with “‘cage-mounted” valve. Third panel contains main oscilla-
tor with h.f. circuit and speech choke. Main and sub-modulator
with five valves are fo the right.

across such chapters as ‘The Passing of Guglielmo
Marconi’, ‘Developments in Radar’, ‘Developments in
TV’, ‘Developments in Aviation and Marine Com-
munication’. Therefore, all in all, we feel that this
book will not only be of interest—and great interest
at that—to the vintage radio enthusiast, but almost
a Bible to all those who take any interest in wireless
communication, however minute.

For those readers who are interested, the book,
“A History of the Marconi Company” by W. J. Baker
is published by Methuen and costs £5.

ca! Ca! ca! ca! ca!

BOOKS WANTED .

. .. a copy of “Outline of Wireless” by Ralph Stranger. I
have often wondered who Ralph Stranger really was or—is.
He is one of the best writers I have ever come across.—
G. M. Watson, 2 Winn Court, Winn Road, Southampton,
S02 1UZ.

INFORMATION REQUIRED

. .. .any information on the Dorian Super Screened Four.
Valve line-up is: HL2, LP2, 210HL, PM12M. I would also wel-
come advice and possible source of supply of a jelly acid
non-spillable accumulator—for, as I wish to keep the set as
an original example, I do not propose making modifications.
—D. Claridge, 3 Bakery Drive, Horsefair, Shrewsbury, Shrop-
shire.
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TRANSISTOR RADIOS

TO BUILD YOURSELF

Backed by after sales service

NEW! roamer eight mk 1

WITH VARIABLE TONE CONTROL

7 Tunable Wayebands: Medium Wave 1, Medium Wave 2, Long Wave, W1, 8W2, 8W3 and
Trawler Band. Built in Ferrite Rod Aerial for Medium and Long Waves. 4 section 24*
retractable chrome plated Telescopic aerial for Short Waves for maximum perfor-
mance. Push pull output using 600 mW transistors. Bocket for car aerial, Tape record
socket. Selectivity switch. Bwitched earpiece socket complete with earpiece for private listen-
ing. Eight transistors plus 3 diodes. Famous make 7in. x 4in. 8peaker. Air spaced ganged tuning
condenser. On/Off awitch volume control. Wave change switch and tuning control. Attractive
case in rich chestnut shade with gold blocking. Size 9 x 7 x 4in. approx. Easy to follow instruc-
tions and diagrams make the Roamer Eight a pleasure to

build. Total Building Costs

iid.
Parts Price List and Easy Build Plans §/- (FREE with parts), [ ] [ ]

Overseas P. & P. 17/-

P. & P.7/6

roamer seven mk IV

SEVEN FULLY TUNABLE WAVE- \
BANDS—MWI, MW2, LW, SW1, = {
BW2, BW3 and Trawler Band. Extra
Medium waveband provides easier

tuniug of Radio Luxembourg, etc.

Built In ferrite rod aerial for Medium

and Long Waves. Retractable 4
section 24In, chrome plated telescopic

aerial for peak Bhort Wave listening.
Socket for Car Aerlal. Powerful push-

pull output. Beven transistors and

two diodes including Micro-Alloy

R.F. Transistors. Famous make

7 x 4in. P.M. speaker. Air spaced
ganged tuning condenser. Volume/on/off
control, wave change switches and tuning eontrol.
Attractive case with carrying handle. Size § X 7 x 4in.
approx. Easy to follow instructions and diagrams make the
Roamer 7 a pleasure to build. Parts price list and easy build plans
3/- (FREE with parts): Personal Barpiece with switched socket for
private listening, 5/- extra.

Total building costs

£5.19.6 .....

Overseas P. & P. 17/-

NEW!

trans eight

SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER

Attractive ease in black with

red grille and black knobs

and dial with spun brass
inserts. Bize 8 x 5} x 2¢in. approx.
Tunable on Medium and Long Waves, three
Short Waves and Trawler Band. Bensitive ferrite rod
aerial for M.W. and L.W. Telescopic aerial for 8hort Waves.

Eight improved type transistors plus 3 diodes. Push pull output. R
Battery economiser switch for extended battery life. Ample power to drive
2 larger speaker. Parts price list and easy build plans §/- (FREE with parts).

Earpiece with switched socket for private listening 5/- extra.

Total building costs
Overseas P. & P. 13/-

P.&P.5/6

pocket five
MEDIUM WAVE, LONG WAVE

AND TRAWLER BAND PORTABLE
WITH SPEAKER

Attractive black and gold case. Size 5} x 1§ x 3}in.
Tunable aver both Medium and Long Waves with
extended M.W. band for easier tuning of Luxem-
bourg, etc, 7 stages—5 transistors and 2 diodes,
supersensitive ferrite rod aerial, fine tone moving
coil speaker. Easy build plans and parts price list
1/6 (FREE with parts).

Total building costs

44/6 .:°

Overseas P. & P. 10/

IMPROVED MODEL!

roamer six

SIX WAVEBAND PORTABLE
WITH 8in, SPEAKER

Attractive black case with red grille and black knobs
and dial with spun brasg inserts. 8ize 9 + B} + 2%in.
approx. Tunable on Medium and Long Waves, two
Short Waves, Trawler Band plus an extra M. W.
band for easier tuning of Luxembourg, etc. S8engitive

Total building costs

ferrite rod aserial and Jatest telescopic aerial for P.&P
Bhort Waves. Improved circuit. 8 stages—6 tran- ’ . .
sistors and 2 diodes including Micro-Alloy R.F. 4/6

Transistors, etc. Easy build plans and parts price

list 2/~ (FREE with parts). Overseas P. & P. 13/-

% Callers side entrance Stylo Shoe Shop
% Open 10-1, 2,30-4.30 Mon.~Fri. 9-12 Sat.

RADIO EXCHANGE CO

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE ’

WITH SPEAKER

Attractive case with red speaker grille. Size
64 x 44 x 1}in. 7 stage—J transistors and 2
diodes, ferrite rod aerlal, tuning condenser,
‘volume control, fine tone moving coll speaker.
Easy build plans and parts price list 1/6
(FREE with parts).

Total building costs

47'6 *."

Overseas P. & P. 10/—

61 HIGH STREET, BEDFORD. Tel. 0234 52367;

lenclose f. ... please send items marked :
ROAMER EIGHT O ROAMER SEVEN [ 1
TRANSONA FIVE (0 TRANS EIGHT (1 |
POCKET FIVE 00  ROAMER SIX o |

i

Parts price list and plans for N |
Name :
Address :
PW.26 |
—————————————*———*—*H--J
871
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Z2.30 & Z.50 power amplifiers

The Z.30 together with the Z.50 are both of
advanced design using silicon epitaxial planar
transistors to achieve unsutpassed standards
of performance. Total harmonic distortion_is
an incredibly low 0.02% at full output and ali
lower outputs. Whether you use the Z.30 or
Z.50 power amplifiers in your Project 60
system will depend on personal preference,
but they are the same physical size and may
be used with other units in the Project 60
range equally well. For operating from mains,
for the 2.30 use PZ5 for most domestic
requirements, or PZ.6 if you have very low
efficiency loudspeakers. For 2.50. use the PZ 8
described below.

SPECIFICATIONS (Z.50 units are inter-
changeable with Z.30s in all applications).
Power Qutputs

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

Z.50 40 watts R.M.S. into 3 ohms from 40 voits:
30watts R.M.S. into 8 ohms, using 50 volts.
Frequency response 30 to 300.000 Hz+ 1dB
Distortion 0.02% into 8 ohms

Signal to noise ratio better than 70 dB unweighted
Input sensitivity 250mV into 100 Kohms.

For speakers from 3 to 15 ohms impedance.

Size 31 x 2% xLins,

LT (0 v,

Z.30
Built, tested and guaranteed with circuits and

instructions manual 89 / 6
Z.50

Bult, tested and guaranteed with circuits and

instructions manual 1 09 / 6

Stereo 60 pre amp/control unit

Designed for the Project 60-range but suitable foruse
with any high quality power amplifier. Again silicon
epitaxial planar transistors are used throughout,
achieving a really high signal-to-noise ratio and ex-
cellent tracking between channels. [nput selection
is by means of push buttons and accuréte equalisa-
tion is provided for all the usual inputs.

SPECIFICATIONS

o [nput sensitivities — Radio — up to 3mV."Mag. p u. —
3mV: correctto R.ILA.A curve % 1dB: 20 to 25,000Hz.
Ceramic p.u.—up to 3mV: Aux.—up to 3mV.

& Qutput—250mV.

# Signal-to-noise ratio — better than 70dB.

o Channel matching — within 1dB.

#Tone controls — TREBLE +15 to —15dB at
10kHz: BASS +15to ~15dB at100Hz.

Active Filter Unit

For use between Stereo 60 unit and two Z.30s or
Z.50s, the Active Filter Unit matches the Stereo 80 in
styling and is as easily mounted. It is unique in that
the cut-off frequencies are continuously varieble.
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 Sinclar
A.F.U. is suitable also for use with any other ampii-
fier system.

Two stages of filtering are incorporated —rumble
(high pass) and scratch (iow pass). Supply voitage -
15 to 35V. Current — 3mA. H.F cut-off (—3dB)

Power Supply Units

The units below are designed specially for use with
the Project 60 system of your choice.

Hiustration shows PZ.5 power supply unit to leftand
PZ.8 (for use with Z.60s) to the right. Use PZ.§ for
normal Z.30 assemblies and PZ.6 where a stabilised
supply is essential. ’

P2-5 30 volts unstabilised £4.19.6

P2-6 35 voits stabilised £7.18.6

P2Z-8 45 volits stabilised
(fess mains transformers) £6.18.6

PZ-8 mains transformer £56.19 6

o Front panel — brushed alumintum with biack knobs
andcontrols,
#Size8ix1Lx4ins.

£9.19.6

Built, tested and guaranteed

—
B

PR
At 28}
!fgw.ﬁ?-' o

i L

_,--"‘""u.-
variable from 28kHz to &6kHz. L.F cut-off (-3dB)
variable from 2BHz to 100Hz. Filter slope. both
sections 12dB per octave. Distortion at 1kHz (35V
supply) 0.02% atrated output.

£5.19.6

Bujlt. tested and guaranieed

Stereo FM tuner

S

first in the world to use the
phase lock loop principle

Before production of this tuner, the phase lock
locop principle was used for receiving signals from
space craft because of its vastly improved signal
to noise ratio over other systems. Now, for the
first time the principle has been applied to an FM
tuner with fantastically good results. By the in-
clusion of other original features such as varicap
diode tuning, printed circuit coils and an I.C. in
the specially designed stereo decoder, the tuner
has an unsurpassed specification, which also in-
corporates a squelch circuit for silent tuning
between stations, AF.C. and A.G.C. Sensitivity
is such that good reception becomes possible in
difficult areas, foreign stations can be tuned in
suitable conditions and often a few inches of wire
are enough for an aerial. In terms of high fidelity.
this tuner has a lower level of distortion than any
other tuner we know. Stereo broadcasts are
received automatically as the tuning control is
rotated, a panel indicator lighting up as the stereo
signal is tuned in. Although the tuner is intended
primarily for use with a Project 60 system, it can
be used to advantage with any other high fidelity
system. It is easily mounted into any cabinet as
shown in the manual supplied with it.

Specifications

Number of transistors 16 plus 20 in1.C.
Tuningrange 87.5tc 108 MHz
Capture ratic 1.5dB
Sensitivity 2uV for 30dB quieting
7uV for fulllimiting
Squelch level 20V
A.F.C.range +200KHz
Signal to noiseratio >65dB
Audio frequency response 10Hz—15kHz(+1dB)
Total harmonic distortion 0.15% for 30%
modulation
Stereo decoder operating level 2V
Pilot tone suppression 30dB
Crosstalk 40dB
I.F. frequency 10.7 MHz
Output voltage 2 x 150mV R.M.S.
Aerial impedance 75 Ohms
Indicators' Mains on ; Sterec on ; tuning indicator
Operating voltage 25-30VDC
Size 3.6x1.6x8.15inches:91.5x40x 207 mm

Squelchamp
e
S S
I T
Vst |1 TR SN eme L ouo.s
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Price : £28 built and tested. Post free.

GUARANTEE /f 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 rormal 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-maif charged at cost.

I=ir-
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Sinclair Radionics Ltd., London Road, St. ives, Huntingdonshire

Please send

!for which | enclose cash/cheque/money l
) order. i, b0O045808000000080 PW.271A
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the world’s most advanced high fidelity modules

With the introduction of an entirely new and original high fidelity stereo
F.M. tuner, the Project 60 range can be said at this stage to be complete.
It offers the constructor a most attractive choice of modular arrange-
ments whereby a high fidelity system can be selected to suit the user’s
personal requirements. Equally, it is possible to use any Project 60
modules separately or partially grouped and so benefit greatly from the
flexibility in use these modules afford. The chart below shows some of
the most popular applications for constructors to assemble. The Project
60 manual (free with the modules) suggests others as well and its 48
pages are packed with valuable information. The new tuner, for example
can be used with any good high fidelity system as well as Project 60.

Project 60 now falls into:four interdepencent groups: — 1. The Z.30 and
Z.50 amplifiers which have only 0.02% distortion at all output levels and
are usefu!l in a wide variety of other applications. 2. The control units
comprising the Stereo 60 preamp and control unit and the Active Filter
Unit (A.F.U.) with which both high pass and low pass filtering can be
introduced between control unit and power amplifiers. 3. The Stereo
F.M. tuner as described opposite; and 4. The power supply units PZ.5,

PZ.6 and PZ.8. For most requirements when using Z.30 power ampli-
fiers, the PZ.5 will be perfectly adequate ; if low efficiency (high quality)
loud speakers are used. the PZ.6 stabilised power supply unit will be
used. The PZ.8 will be needed with Z.50s which can be used for any
Project 80 system.

Project 60 modules incorporate some of the most advanced circuitry
in the world to achieve unsurpassed standards of high fidelity and
modern manufacturing techniques enable these modules to be sold at
exceptionally attractive prices. Assembling the modules requires no
skilt or previous experience since the manual supplied with the modutes
explains clearly how everything can be done with nothing more than
the simplest of domestic tools.

Project 60 manuals

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

System The Units to use In conjuction with Cost of Units -+ Project 60 tuner
A Car Radio Z.30 Existing car radio. Sinclair 89/6
Micromatic
B Simple battery powered Z.30 Crystal pick-up, 12V or more 89/6
record player battery supply and volume
control
© Mains powered record player Z2.30and PZ.5 Crystal or ceramic P.U. £9.9.0 £34.9.0
Volume control ete. .
D 204 20watts R.M.S. stereo Two Z.30s, Stereo 60 Crystal, ceramic or magnetic £23.18.0 £48.18.0
amplifier for most needs and PZ.5 P.U., most dynamic speakers,
F.M.tuner etc.
E 20420 watts R.M.S. stereo Two Z2.30s, Stereo 60 High quality ceramic or £26.18.0 £51.18.9
amplifier for use with low "and PZ.6 magnetic P.U.. F.M. Tuner,
efficiency (high performance) Tape Deck, etc
speakers Al dynamic speakers
F 404+ 40watts R.M.S. de-luxe Two Z.50s, Stereo 60 AsforE £32.17.6 £57.17.6
stereo amplifier PZ.8 and mains transformer
G Outdoor public address Z.50 Microphone. upto 4 P.A. £5.9.6
system speakers, 12V car battery with
converter, or 45V d.c., controls
H  IndoorP.A. One Z.50,PZ.8and Microphone, guitar, heavy £17.8.6.
mains transformer 4 duty speakers etc., controls
J] High pass and low pass filters A.F.U. D, Eor F as above £5.19.6

=sirci=sir

Sinclair Radionics Limited, London Road, St. Ives, H
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The world's most advanced
high fidelity amplifier
The circuit comprises a minute chip
of silicon giving 5 watts RMS output
(10 watts peak) which contains 13
transistors ({inciuding two power
types), 2 diodes, 1 zener diode and
18 resistors. This exciting device is
not only rugged and reliable, it also
has performance advantages in-
cluding freedom from thermal run-
away and very low level of distortion.
The {C10 is primarily intended as a
full performance high fidelity power
and pre-amplifier, for which it only
requires the addition of such com-
ponents as tone and volume controls
and a battery or mains power supply.
It may also be used simply in many
other applications including car
radios, electronic organs, servo amp-
lifiers (it is dc coupled throughout),
ete.
Circuit Description
Three transistors form the pre-amp and
the remaining 10the power amplifier. Gen-
erous neg. feedback is used round both
sections and the amplifier is free from
crossover distortion at all supply voit-
ages, making battery operationeminently
satisfactory.
Applications
Each IC10 is sold with a comprehensive
manual giving circuit and wiring dia-
grams for a large number of applications
in addition to high fidelity. These include
oscillators. RF or IF amplifier without
any additional transistors. N
Specifications
OQutput: 10 watts peak, 5 watts RMS
continuous.
Frequency response: 5 Hz to 100 kHz +
B

Total harmonic distortion: Less than 1%
at full output.

Load impedance: 3 to 15 ohms.

Power gain: 110 dB (100,000,000,000
times) total.

Supply voitage: 8 to 18 volts.
Size:1x0.4x0.21n.plus heat sink and tags.
Sensitivity: 5§ mV.

input impedance: Adjustable externally
up to 2.5 Mohms.

Price, with manual, 59/6 post free.

---————————--—_-----ﬂ

High fidelity loudspeaker

The Q16 employs well proven acous-
tic principles in which a special
driver assembly is meticulously
matched to the physical character-
istice of the uniquely designed
housing. Technical journals have
been loud in their praise for this
speaker which comfortably stands
comparison with very much more
expensive models. Its shape enables
it to be positioned and matched to
its environment to much better effect
than is the case with conventionally
styled enclosures, and with its im-
proved styling, the Q16 presents an
entirely new and attractive appear-
ance. A solid teak surround is used
with a special ali-over cellular foam
front chosen as much for its appear-
ance as for its ability to pass all
audio frequencies.

The Q16 makes the ideal shelf-
mounted speaker, and brings
genuine high fidelity within reach of
every music lover.

Driver unit: Specially designed high
compliance unit with aluminium speech
coil and special cone suspension.
Size and styling: 93 in. square on face
x 43 in. deep with neat pedestal base;
all-over cellular foam front with natural
solid teak surround.

Frequency response: From 60 to 16,000
Hz, as confirmed by independently
plotted B and K curve.

Specifications

Loading: Up to 14 watts RMS.
Input impedance: 8 ohms.
Price: £8.19.6.

Sinclair Radionics Ltd., London Rd., St. lves, Huntingdonshire

Please send

ANDD ¥S IDYEIAY

Britain's smallest radio
Considerably smailer than an ordin-
ary box of matches, this is a fantas-
tically efficient multi-stage AM re-
ceiver meticuiously designed to pro-
vide remarkable standards of selec-
tivity, power and quality. Powerful
AGC is incorporated to counteract
fading from distant stations, whilst
bandspread at higher frequencies
makes reception of Radio 1 easy at
all times. The high quality plug-in
magnetic earpiece provided matches
the Micromatic’s output to provide
wonderful standards of reproduction.
Everything including the special
ferrite rod aerial and batteries is
contained within the very small and
attractively designed case. Whether
you build a Micromatic kit or buy
this amazing receiver ready buiit,
tested and ready for immediate use
you will find it as easy to take with
you as your wrist-watch, and depend-
able under the severest operating
conditions.

Specifications

Size: 46 x 33 x 13 mm. (14 x 13 x ¥ in).
Weight: including batteries, 28.4 gm (one
ounce).

Case: Black plastic with aluminium
front panel and dial.

Tuning: Medium wave band.

Earpiece: Magnetic type.

Kit in pack with earpiece, case, instruc-
tions and solder 49/8.

Ready built, tested and guaranteed, with
earpiece 59/6.

Two Mallory Mercury batteries type
RMS575 required. Available from radio
shops, chemists, etc.

Sinclair Radionics Ltd, London Rd,
St Ives, Huntingdonshire. Tel: St
lves (048 06) 4311

|
|
| for which I enclose cash/chegue/money PW.2TB o= -
for which | enclose cashiChEQUEIMONEY | - ....ovorrmsisvnssssssos mB g 'm. I
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ELECTRIC CLOCK
WITH 25 AMP SWITCH
. Made by Smith’s. tbese units are
as fitted to many top quality
cookers to control the oven. The
clock is mains driven and fre-
quency controlled so it is ex-
tremely accurate. The two small
dials enable switch on and off
times to be atcurately set. Ideal o
for switching on tape recorders. Offered at only 2
fraction of the regular price—new and ubused
only 39/6, less than the value of the clock alone—
post and insurance 2/9.

i Smiths T

PO R

20 AMP ELECTRICAL, PROGRAMMER
Learn in your sleep: Have Radio playing and kettle
boiling as you awake-—switch-on lights to ward off
intruners—have warm house to come home to. All
these and many other things you can do if you invest
in an Electrical Programmer. Made by the famous
t C y. This is tially a -
230/240 volt mains operated Clock and a 26 amp Switch. the switch-off time of
which can delayed up to 12 hours {(continuously variable not stepped).
Similarly the switch-on time can be delayed. This is & beautiful unit, size 53 x
3% x 2}in. decd. Metal encased, glass fronted with chrome surround. Offered
at 47/6 pus 4/6 postage and insurance.

40 WATT I12in. HI-FI SPEAKER
Isund dly one of the finest loudspeakers that we have

FLUORESCENT CONTROL KITS

Each kit comprises seven itéms—Choke, 2
tube ends, starter, starter holder and 2 tube
clips, with wiring instructions. Suitable for
normal fluorescent tubes or the new *'Grolux”
tubes for fish tanks and indoor plants. Chokes
are super-silent, mostly resin filled. Kit A
—15-20 w. 19/8. Kit B—30-40 w. 19/8,
Kit C—80 w. 23/6. Kit E—65 w. 28/6. Kit ¥
for 8ft. 125 w. tube 85/-. Kit MF1 is for
6in., 9in. and 12in, miniature tubes, 19/8.
Kit MF2 for 2lin. 13 w. miniature tube 80/—.
Postage on Kits A and B 4/6 for one or two
kits then 4/8 for each two kits ordered.
Kits C, D and B 4/6 on first kit than 3/6 for
each kit ordered. Kit F 6/6 than 4/6 for each
kit ordered. Kit MF1 3/6 on first kit then
3/6 on each two kits ordered.

BLANKET SWITCH
Double pole with neon let
into side so luminous in dark,
jdeal for dark room light or for
use with waterproof elemenf, new
piastic case. 5/ each. 3 heat model 7/6.

BLANKET SIMMERSTAT
Although looking like, and fitted as an
ordinary blanket switch, this is in fact a
device for switching on for varying time
periods, thus giving a complete control
from off to full heat. Although suitabie for
controlling the temperature of any other
appliances using up to 1 amp. Listed at
£7/68 ecach we offer these while our stocks
1ast at only 12/8 each.

REED SWITCHES
Glass encased, switches operated by external
0 gold welded contacts. We can now offer

g
3 types:
Ministure. 1in. long x approximately #in.
diameter. Will make and break up to A up to
300 volts. Price 2/8 each. 24/~ dozen.

Btandard. 2in long x 8/16in. diameter. This will
break currents of up to 1A, volieges up to 250
volts. Price 2/= each. 18/- per dozen. -

Flat. Flat type, 2in. long, just over 1/£6in. thick,

ever offered, produced by one of the country’s most
famous malkers, It bas a die-cast metal frame and s strongly
recommended for Hi-Fi and public address. Handling 40
watts R.M.S.—Cone moulded fibre—Freq. response 30-
10,000 ¢.p.s.—specify 3 or 15 ohms, Chassis diam. 12in.—
124in. over mounting lugs. Overall 5{in. height A £10 speaker
offered this month for £6.19.8 plus 7/6 post and ins.

INTEGRATED CIRCUIT BARGAIN

A parcel of integrated circuits made by the famous Plessey Company. A
once-in-a-litetime offer of Micro-electronic devices well below cost of manu-
facture. The parcel contains 5 ICs all new and perfect, first-grade device,
definitely not sub- d or ds. 4 of the ICs are single silicon chip
GP amplifiers. The 5th is a monolithic NPN matched pair. Regular price
of parcel well over £5. Full circuit details of the ICs are included and in
addition you will recelve a list of many difierent ICs available at bargain
prices 5/- upwards with circuite and technical data of each, Complete parcel
only #1 post paid. DON’T MIS8 THIS TERRIFIC BARGAIN.

THIS MONTH'S SNIP
HONEYWELL PROGRAMMER

This i8 & drum type timing device, the drum being
calibrated in equal divisions for switch setting
purposes witn trips which are infinitely adjustable
for position. They are also arranged to allow 2
operations per switch per rotation. There are 15
changeover micro switches each of 10 amp type
operated by the trips thus 15 circuits may be
changed per revolution. Drive motor Is maing
operated 5 revs per min. Some of the many uses
of this timer are Machinery conirol, Boiler firing,
Dispensing and Vending machines, Display light-
ing animated and signs, 8ignalling, etc. Price from
Makers probably over £10 each. Special snip
price $5.15.0 plus 5/— post and insurance. Don’t
miss this terrific bargain.

DISTRIBUTION PANELS

Just what you need for work bench or lab. .
4 X 13 amp sockets in metal box to take -

standard 13 amp fused plugs and onjoff switch with neon warning light. Suppled
complete with 7 feet of heavy cable. Wired up ready to work, 39/6 less Plug
45/~ with fitted 13 amp plug; 47/8 with fitted 15 amp plug, plus 4/6 P. & 1.

BARGAIN OF THE YEAR e

approximately iin. wide. The
flattened out, so that it can be fitted into a smaller
space of a larger quantity may be packed into a
square solenoid. Rating 1 amp 200 volts. Price
6/- each. #£3 per dozen. .

Small ceramic magnets to operate these reed
switcbes 1/9 each. 18/- dozen.

HIGH CAPACITY ELECTROLYTICS

Brand, new, not ex-equipment.
100 mid. 26v., 1/8 each 12/~ doz.
200 mfd. 25v., 1/8 each 15/ - doz.
250 mfd. 50v., 8/8 each 83/~ doz.
400 mid. 40v., 4/4 each 48/~ doz.
500 mid. 12v., 2/- each £1.1.0 doz.
500 mir. 26v., 3/6 each 868/- doz.
500 mid. 50v., 4/8 each 48/- doz.
500 mid. 350v., 8/8 each £4.10.0 doz.
1000 md. 12v., 8/- each £1.10.0 doz.
1000 mfd. 18v., 8/4 each 84/~ doz.
1000 mid. 84v., 7/4 each 80/- doz.
2000 mid. 25v., 6/8 each 79/~ doz.

. 5000 mfd. 12v., 4/9 each £2.8.0 doz.
10,000 mid. 6v., 5/8 each £3.0.0 doz.
10,000 mid. 15v., 8/6 each £4.10.0 doz.
15,000 mid. 10v., 10/6 each $£5.0.0 doz.
60,000 mfd. 8v., 22/ each £10.0.6 doz.
70,000 mid. 18v., 40/~ each £20.0.0 doz.
38 amp 12v Battery Charger Kit—comprising 230/40
mains tral with 2 amp dary and 3 amp
rectifier 22/6 plus 4/6 post.
12 volt 1iv amp Power Pack, This comprises
double-wound 280/240V mains transformer with
full wave rectifier and 2000 m/f/dfsmoothing.
Price 27/8.
Sonotone Stereo Cartidge. Turnover type, ref. No.
19 T1, This fits most British pick-ups and is a
really prod . Limited i
§ amyp 8 pin Sockets. These are always good stock,
you never know when you will need some. Famous
make, brown bakelite, standard size, 12 for 13/
plus 4/6 post.
Ditto but with switch. 12 for 81 pius 4/6 post.
13 amp sockets, flush mounting. Bakelite, cream,
less switch. 6 for 8L,
Bakelite Panels, many thicknesses. We have just
taken delivery of approximately 10 tons of bakelite
in varying thicknesses from 2in. to a few tbou,
If you have a need for any of this then we would
be glad to supply. The thickest is very heavy and
could be ussd, for instance, as 2 bed for a motorised
unit. Medium thickness is useful for front panels
of instrument, etc., ete. Cut to your size price is
6/- per 1b, plus 8/~ cutting charge plus carriage.
2 amp 3 pin Switched sockets for surface mounting,
brown bakelite. Made by famous maker, 2/8 each or
24/- dozen.
100 Assorted Silicon Rectifiers G.P, and switching
Biodes. Small and very small sizes. A real snip for
experlmenters, 13/6 per 100,

MICROSONIC KEYCHAIN RADIO

7 transistor Keychain Radio in very pretty
cage, size 2§ X 2} x liin.—complete with soft
leather zipped bag. Specification:—
Circuit: 7 transistor superheterodyne.
Frequency range: 530 to 1609 Kc/s. Sensi-
tivity: 5 mv/m. Intermediate frequency:
485 Ke/s or 455 Ke/s. Power output:
40mW, Antenna: ferrite rod. Loudspeaker:
Permanent magoet type.

In transit from the East these sets suffered
slight corrosion as the batteries were left In
them but when this corrosion is cleared away they

should work perfectily—offered without guarantee

except that they are new. Price only 24/6 less batteries plus 2/6 post

6 for £7 post free. Pair of rechargeable batteries and charger 17/-.

TANGENTIAL HEATER UNITS

These heater untts are the very latest type, most
efficient, and quiet running. As fitted in Hoover
and blower heaters costing £15 and iore. Com-
priges motor, i ller, and two lowing
variable heat switching and with thermal safety
cut out. Can be fitted into any metalline case or
cabinet. Only need control switch., 1 K.W. model
89/6, 2 24 K.W. 69/6 and 3 K.W, model 79/6.
Postage and insurance 8/6. Control switch 8/6,

RE-CHARGEABLE TORCH

Neat flat torch. fits unobtrusively in your pocket,
contains 2 Nicad cells and built-in charger, Plugs info
shaver adabtor and charges from our standard 200/240
volt mains. American made, gold originally at over
4 dollars. Our price only 18/8 each.

19 PIECE SOCKET SETS

Complete with wall or bench rack. An ideal gitt
for the motorist. 16/6 plus 4/6 post and insurance.

sBoannesy

Suitable for most auto-changers, teak base with
tinted perspex cover. Specially made for Baliour.
85/- plus 6/6 postage.

PLINTH 'and COVER
[

Mains Connector
A quick way to connect
equipment to the mains
safely and firmly—L, N. 2 Do
and E. coded to new |

eolour scheme; discon-

nection by plugs prevents | =75
accidental switching ons . &3}." .
has sockets which allow "

insertion of meter without disconnection; cable
inlets firmly hold one hair wire on up to four
7.029 cables. 12/ each.

l';\’?-".
LY 3199
g, o
i

DRILL
CONTROLLER

Electronically changes

speed from approxis
mately 10 rveva. to
maximum. Full power at
all speeds by finger-tip

control. Kit includes all
parts, case, everything and
full instructions. £8/¢ plus
2/6 post and insurance, Made
up model also available, 87/8,
plus 2/6 post & p.

BALANCED ARMATURE UNIT
500 ohm. operates speaker or micro-
phone, so useful in Jntercom or similar
circuits. 6/8 ea, £3.10.0 doz.

0
OVERHEATING:
Thyristors, recti-
fiers, transistors,
ete.,, which use
heat-sinks can easily
be protected.
8imply make tae
contact thermostat
part of the heat-
sink. Motors and
equipment general-
ly, can also be ade- i
quately proteoted by BHaving thermostats in
strategic spots on the casing. Our contact thermo-
stat has a calibrated dial for setting between
90deg. to 190des.F. or with the dial removed
range setting is between 80 to §00 deg. P. Price 10/=

THERMOSTAT

WITH PROBE

This has & sensor

attached toa 15A

switch by a 14in.

i length of flexible

capillary tubing

—control range is

S e - 20°F to 150°F so

{1'is suitable tn conirol soil heating and lquid

heating especially when in buckets or portable

vesselz as the sengor can be raised ont and lowered

into the vessel. This thermostat could also be used

to sound & bell or other alarm when critical temp.

js Teached in stack or heap subject to spontaneous

combustion or if liquid is being heated by gas or

other means not controliable by the switch. Made

by the famous Teddington Co., we offer these at
12/8 each. Postage and insurance 2/9,

MAINS MOTOR
Preclsion made — as
used in record decks
and tape recorders—
ieal also for extractor
fan, blower, heaters,
ste. New and perfect.
Snip at 9/8. Postage
3/- for first one then
1/ tor each one
ordered,

NEED A SPECIAL SWITCH?
Double Leat Contact. Very slight pressure closes
= both contacts, 1/8
¥ each, 12/~ doz. Plastic push-
rod suitable for operating, 1/=
each, 8/= doz.

MINIATURE
WAFER SWITCHES
2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way-—2
pole, 4 way—3 pole, 4 way—2 pole
8 way—1 pole, 12 way. Ali at 8/6
each. 38/- dozen, your assortment.

WATERPROOF HEATING
ELEMEN

26 yards length 70W. Self-regulating
temperature control. 10/~ post free.

MICRO SWITCH

5 amp. changeover contacts, 1/9
each, 18/~ doz. 16 amp Model
2/~ each or 21/~ doz.

Where postage is not stated then orders
over £5 are post free. Below £3 add 2/9.
Semi.conductors add 1/- post. Over £I post
iree. S.A.E. with enquiries please.

WwWwWw . americanradiohistorv.com

ELECTRONICS (GROYDON) LTD

Dept. PW, 266 London Rd., Croydon CRO 2TH
Also 102/3 Tamworth Road, Croydon
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All cabinets are new and iy with }

tod

LOW PRICE, HIGH QUALITY SPEAKER SYSTEMS 6v2eTo s o s a i s "

on in, ipboard baffles. All

ai v
speakers are ex-TV high quality with hi-flux t: y
COWDREY FIVE. Specially designed
Corner Cabinet 203 x 13 x 72 in. deep.
Finished in natural teak veneers with
Vynalr front. Fitted rubber feet. Five
speaker units 15 ohms. impedence handles
15 watts. £6.6.0 P. & P. 11/6.

ADASTRA DOUBLE 5 stereo solid state amplifier housed in handsome
cabinet veneered in natural teak. Size 111 x 6 x 54in. 10 Transistors—power
output 5 watts peak per channel, 220-240v AC. Output impedance 12 to 1

escutcheon. £14.14.0. P. & P. 10/8.
SCOTT. This elegant tapered cabinet
10+ x 16 x 5lin. deep is attractively
finished [n black cloth with striped grey
Vynair front. Sultable for table or for
wall mounting. Fitted with 134 x 8in,
speaker unit and volume control, 3 or 15
ohms impedence—please state imped-
ance required. £4,15.0, P, & P. 7/6d each.
Fitted with E.M.I. 13 x 8in. speaker unit
and twin tweekers. 15 ohms Impedence,
capacity 10 watts. 46/~ extra.

Telephone Pick-up, 10/6, P. & P. 1/-, Xtal lapel Mike, 7/6. Guitar Mike, 12/6
)

. & P, 1/-
FERROX RODS: 6 x %in., 2/9; 4} x 3in., 2/3, P. & P, 1/- each.
EERROX RODS WITH COILS, 8 x in.. 6/=. P. & P. 1/- each.
ROTARY SWITCHES: 2 Pole Malns Switch. 3/-; 1 pole 12 way, 2 pole
2 way, 3 pole 3 way, 3 pole 4 way, 4 pole 3 way, 3/6 each, P. & P. 1/-.
TRANSISTOR SPEAKERS 3in, 35 ohm 10/6. P. & P. 1/6.
SPEAKERS: E.M.i. 13} x 8in, 3 ahm. 50/-, 15 ohm, P.& P.5/6. EM.I,
3in tweater 18/6, P. & P. 2/6. E.M.1. 13+ x 8in fitted two-2%in. tweeters. 15 ohm
90/-, P. & P. 5/6. E.M.l. 13} x 8ins, (15 ohm) Hi-Fi quality £6.5.0. P. & P. 5/6
E.M.I. Crossover 16/6. P. & P. 1/-, EAGLE Crossover units 3 or 16 ohms. 17/4.
P. & P. 1/6. Bakers 12 in. 25 watt 8 & 15 ohms £7. P. & P. 5/6. 9 x 6in, ELAC
15 ohm, £3.0.0 56 RM 109. P. & P. 5/6.

BROADWAY ELECTRONIGS

hed and tested,

5
ohms (our Cowdrey speaker system eminently suitable). Smart biue smart gold and brown or grey
Vynair front. 3 ohm speaker.

The baffle is half inch thick. A
ceal bargain at 37/6. P. & P. 5/6.

ume control, Teakveneered with Black Vynair. preferred the speak-
10 x 74" % 34 deep. 3 ohm ex TV Speaker.  are eam S

{Nr. Tooting Broadway Underground Station)
92 MITCHAM ROAD, TOOTING BROADWAY, LONDON S.W.17 01-672 3984

SPEAKER MATCHING TRANSFORMERS
3, 7, 15 ohms, 8 watt, 13/6. P. & P. 2/6.
c?XTONbCOLg;,MN' ‘I;his st a

column cabinst 23§ x 5% x 5%in. A n

deep finished in black or wood, VYNAIR Widths from 40 to 54in., 15/« vd. off
grain cloth with blue or arey roll. P. & P. 1/9. $ yard, 8/-. P. & P, 1/9. Send 1/-
Vynair front. Keyhole slot for wall stamps for sampies.

mounting. Fitted with three

speaker units, 9 obms imped-

4 . ance. Handles 8 watts. Makes all EISEH?IECES WITH CORD and 3.5mm. plug,
; i § g _ 8¢ magnetic. 3/, 250 ohm 4/-. 180 chm with
he difference in quality and vol clip, 6/6. Xtal. P. & P, 6d

ume of tape recorders and record RSP, e

players. Real bargain at 59/6d.

P. & P. 11/- each. CARTRIDGES. Stereo: Sonotone 9TA H/C

Diamond 47/6. Ronette $105 Medium OQutput,

28/6. S106 High Output 28/6. Acos GP83 1

Sapphlre, 37/6. GP% 1 Sapphire, 39/6. GP91

Stereo Compatible (High. Medium or Low Qut-

put), 25/~. TA700 equivalent to B.S.R. SX1M,

35/~-. Japanese equivalent to B.S.R. TC8s, 35/-,

P. & P. 1/6. .

ELF. An exten-
sion speaker of
quality, 9 x x
* 3tin.veneeredin
natural teak with

Mono: Acos GP67/2 will replace Collaro and
Garrard Mono cartridges, 18/6. T.T.C. Crystal
High Gain, 15/-. B.S.R, TC8H Jap. equivalent,
IMP, Wedge shaped exten - 25/-. P. & P. 1/6.
sion speaker 74 x 6% x 4in,
(max.}. Covered in walnut
wood grain cloth with fawn The
Vynalr front. Keyhole slot

af back. Fitted with 3 oom SHELLEY

speaker unit. Only 25/6d. gi;¢ 21 x 11 x 64in.
of 12 mm. chipboard

P. & P. 5/6 each.
TH E covered with teak
FI ESTA leathercloth with dark
or grey Vynalr front
(send S.A.E. forcloth
59 6 samples). This
unlque system uses

threeex TV speaker.
P. & P. 5/6 Carefully matched
Brit. Isles. and  tested. Will
handie 10-12 watts

" B and will match 8
Fitted with Vol- ohms impedance. If

An extremely elegant
speaker system made

ers can be wired in .

series parallel to match 3 ohms impedance, A
real bargain at £4.19,6 plus 12/9 P. & P, MATCH-
(Closed att day Wednesday) ING TRANSFORMER for 15 ohms 16/- post free.

4 4 R

THERE'S MORE &
s MORE & MORE
\ FOR EVERYONE !

g >

o
L &
|
|

RNTAAL [

1971 % ==

The great new 1971 edi-
tion of Lasky’'s famous
Audio - Tronics cata~
logue is now available
—FREE on request. The
4A newspaper size pages
—many in full colour— y bl -
are packed with 1000's :

of items from the largest
stocks in Great Britain,
everything for the Radio
and Hi-Fi enthusiast. Elec-
tronics Hobbyist, Serviceman
and Communications Ham.
Over half the pages are
devoted exclusively to every
aspect of Hi-Fi (including Lasky's
Stereo Systems amp
Package Deals). Tape record-
ing and Audio accessories plus
LASKY’S AMAZING MON-.
EY SAVING VOUCHERS
WORTH OVER £32! .
and introduces LASKY’'S AUDIO
TRONICS CREDIT CARD
SCHEME offering holders one "%
‘Imonths interest free credit up tos
£50. Send your name and address and %\’
2/6 for post and inclusion on our {
regular mailing list.

876

Transistorised Stereophonic High Fidelity
AM/FM Tuner Amplifier System.

This system includes this elegantly styled solid state Teak Veneered
cabinet tuner/amplifier, Covering VHF/FM, Medium and long wavebands.
The latest B.S.R. Mono/Stereo record changer with 2-10in. x 6in. match-
ing elliptical speakers. A complete Hi-Fi Stereo Radiogram at less

i than half normal price. SPEC’AL OFFER
Easily fitted no technical 39 gns

knowledge necessary.
P.&P.17/6

Credit Terms avail-
able. First monthly
payment of £5.9s.8d.
followed by 9 monthly
payments of £4.125.2d,
Total Credit Sale Price
£46.15.8d. send £5.9s.8d, today.

FABULOUS VALUE

Transistorised Stereo HI-F} Record Player

Build your own Hi-Fi Record Player with the Serenade fully tran.

sistorised amplifier which comes complete with 2-10 in. x 6 in,

speakers and the latest BSR Speed Stereo/Mono Record Changer,
Gns. Credit terms Ist monthly payment £3.6.2d. followed by

28 P. & P. 9 monthly payments of £3.6.2d.(Total ¢/s price £33.1s.8d.
17/6 Send £4.3s.8d. today.

EASY TO INSTALL NO TECHNICAL KNOWLEDGE REQUIRED.

B WE BN CALLERS WELCOMENN H B8
PLEASE SEND ME FREE DETAILS OF YOUR RANGE .

100, Chase Side London N.14
Tel: 01~ 886 3733/9666

www americanradiohistorvy com
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HOME RADIO (Components) LTD., Dept. PW, 234-240 London Road, Mitcham, CR4 3HD . Phone 0/-648 8422
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SORRY we can’t help you with
your collection of Coins,
Butterflies, Shells,
Stamps, etc.

BUT when it comes to

Electronic Components
we certainly can!!

be able to get j

your aid.

POST THIS
COUPON NOW
with your
cheque or
P.0. for 12/6

This price of 12/6 applies only to catalogues
purchased by customers residing in the U.K.

We realise of course that you don’t want components for displaying in a case,
but for putting to good use in your latest radio or electronic project. You want to

ust what you need quickly and easily, preferably from a single

supplier. That's where the Home Radio Components Catalogue comes to

In its pages are listed over 8,000 items, more than 1,500 of them illustrated.
A cross-reference index makes it simplicity itself to find just the parts you need,
and the Price Supplement puts you in the picture price-wise. On receipt of your
written or telephoned order we despatch your components by return post. The
catalogue is yours for only 12/6 (8/6 plus 4/- p. & p.). Wonderful value, especially
as every copy contains six vouchers each worth 1/~ when used as directed.
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Home Radio (Components) Ltd. i
Dept. PW, 234.240 London Road, Mitcham, CR4 3HD. §
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R.S.

ALL TRANSISTORS POST FREE

6BAG  b/-|637TM  8/8)7D5 8/-{20D1  10/-150C5  &/3
NEW 6BE6  b/-|6J7G  6/-|7HT7 §/6{20F2  14/-|500D6G 31)-
6BHS  9/-|6J7GT 7/6|7R7  13/—]20L1  20/-|50L6GT 8/-
VALVES |6Bis  9/-{sKSeT 8-|787  45/-[20P4  20/-I7 9/6
6BQ7A 7/-|6E7M  8/8|7¥4 i6|20P5 20/~ |78 5~
1A7 wolesR7 17/-|6K7G  2/-|9BWe  7/-|25A6 /9|80 78
10P31 12%/8/6BRs 12/8|6K76T 4/6/10C2  12/8|25L6GT 7/-|8542  7/3
1Ds 7/6|6B87  ©5/-|6KeM 11/6|10F1  14/9|25Y5  6/-|150B2 11/8
1Hs 7-|6Bwe 14/8|6K8G  3/-{10F3  18/-|2024  6/3|150C4  9/8
INGGT 8/-|6BW7 13/|6KSGT 7/-|10F9  10/6/25Z5  8/~|801 96
IRG 6/~ 604 5/-|6K25  15/-|10F1s  8/~|2526  8/8]807 9/
184 56/6056  5/-|6L6G  7/9/10LD11 10/6{30C1 6/9|813UBA
186 4/8|6C6 a/oleTls  €-|10P13  13/8|30C15 15/ 120~
IT4 4-|6cD6G 24/-16Q7G  6/-|ILE3  70/-|30C17 16/-|866A 15/~
344 4-|6CHG  7/8/6Q7GT 8/6|12ATG  4/9[30C18  15/-|954 5/3
3Q4 7/9|6CWe 13/8/6SATM  7/-|12AT7  6/-|30F5_  17/-|1625 _ 6/6
3Q5 7/-16D6 396807  7/-|12ATU6  5/9|30FLI  15/-|4022AR 67/
384 /3] 6E5 7/6165G7  6/~|12AU7  5/9|30FL12 19/-(5763 12/~
3ve §/9/6F1  19/8|6sH7  3/8|12AX7 6/3|30FL14 15/6|7198 o/
SRAGY 10/8|6F5G 8/~ 6837  6/-|12BA6  8/-(30L15 17/-|7475 14/
5U4G  5/6{6F6G  5/—|68K7GT 4/9|12BE6  6/3|30L17 17/—|A61 9/6
SV4G .8-|6FsG  B/g|6SL7GT 6/-|12C8GT 5/-|30P4  22/6|ATP4 23
5Y3GT 6/6|6Fl1  6/86SN7GT 5/6|12EL  20/-|30Pl2  16/-|ATP5 13-
5Z4G  7/-|6F13 /8|6 7/611275GT 2/6/30P19 15/-|ATP7  8/6
6/30L2 16/-{6F14  12/8|6U4GT 12/-|12J7GT §/8[30PL1 16/-1AT2 80/
6A7  15-16Fe3  16/|6Usc 7/9{12K7GT 7/-|30PLi3 18/6]AU5  8/9
648G 12/6|6F24  14/-|6V6M  12/-|12KBGT 8/-|30PL14 15/-|AZ1 8/~
6AKG  5|6F2s  16/-|6V6G  4/6/12Q7GT /-|35A5  1%/6|Azsl 10/~
6AM>  4/6|6F28 14/ |6VeGT 6/6|12SA7  8/-[35L6  8/-|CBLSl 18/-
6AM6  3/6|6F32  2/9|6X4 4612867  8/-|35Wa  4/8|CCH35 15/-
6AQ5  6/3/6G6 3/8/6X5c  4/6|128H7 §/-|3523  10/-|CL33  20/-
6A87G  15/-|6HS 8/~|6X5GT 6/-|198J7  3/9|35Z4GT 8/6|CV450 25/
6AT6  5/8lessM  9/-|7B6  11/6|12SK7  4/9(35Z5  6/-|C¥30 12/8
6AUS  &/-|6J5G  4/-|7BT 7/8|198R7  5/-|37 6/6|CY31  8/6
6B4G 20/ (6J5GT 5/67C5  22/6|14H7  9/6/42 6/-|DAC32  7/-
6B8G  2/~6J6 3/8|7C6  15/-115AQ5  5/-[50B5  6/8!DAFSL 4/8
" SNooie 6/ |ONi080 3/6|ADI40 8/~ |BOIGOC  2/0]
New Transistors |oneoio e/6|asziz  6/-|AD1s9 10/-|BFSss  5/6
e o O > T [oNo360A 4)-|ACI26  5/-|AD161 7/8| BFY50  4/6
INo14  1j82N697  B/6|2N2646 10/6{ACI27  5/-|AF1l5  6/-|BFY51 4/~
18113  3-|oN706  2/-{2N2904 6/-{ACL28  5/-|AF17  §/-|BY100 /6
1350  4/s|2N113» 6/-|2N2926 2/6|ACY20 4/6]BC107  2/8| BZYSS Heries
26303 4/6[2N1305 5/-2N3055 15/-|ACY39 11/-|BC108  2/8|CRS1-40 9/6
56371 4/B]oN2147 15/-|2N3702 2/6|ASY26  5/-{BC109  2/6|DD003 8/~
aN404  4/6l2N2160 12/612N3819 7/- GET102 6/-

DAF96 7/8
DCCYO 20/~
DF33 8/
DP70 9/-
DFO1 4/
DFo2 38
DF95 /6
H3-9

122/6
DHTT  4/8
DK3z 7/
DKS1 8/~
DEK92  9/-
DES6 79
DL66 25/~
DL92  6/3
DLI3  4/-
DLY4 69
DL 7!
DL 7/
DM70  6/-
DY86  6/—
DY37  6/6
ES8CC 12/-
EA50 8/
EABCS0 6/6
EAF4Z 10/-
EBOL 8/~
EBC33 88
EBC41 12/8
EBCOO  4/9
EBF80  7/6
EBF88 9
EBF89 8/6
EBLL 14/-
EBL2L 12/~
TGETE82 6/
GIT™M 78
KS100A 4/~
MIE520 17/6
MIE295585/~
MJE305518/6
NKT212 B/4
NET214 3/-
NET223 6/8

Express Postage & Insurance 9d per valve.

““Renowned for Service’’

BLACKWOOD HALL, WELLFIELD ROAD., STREATHAM, S.W.16

. Tel. 769-0199/1649. Open to callers Mon-Sat 9 a.m.—5.30 p.m. Closed Saturday 1.00—2.30 p.m.

EBL31 27/6{EL3¢ 10/6|N78 19/~ PL604 16/-|U40¢  7/6
ECS0 /-|BEL3s 25/~ N108 /~|PL508  29/-{USOL  23/6
ECC81 6/~|EL41 11/-|0A2  6/-|PL509 20/~ |UABCS0 6/6
ECCS2 5/9|ELaz  11/80C3 5/-|PL80z  16/6|UAF42 10/6
ECC83  8/3|ELs¢  4/9|0Z4 4/6|PX4 /-| T 9/3
ECCs4  5/8|EL95 /~|PC8s  11/6|PX25 27/6|UBCSl /3
ECCS5 5/-|ELLSo g20/-|Pcss 11/6|P¥33s 10/9|UBFs0 7/~
ECCS8  7/6|EM34  18/-| PC97 /91PYS1  5/9|UBF8S  7/6
ECF80 6/6|EM80  7/6]PCC84 6/6|PYS2  53|UCCB4  8/6
ECFs2 6/6|EMsl 12/6|PCCs9 10/6|PYs5  7/-|UCCS5 7/8
ECHo1 12/6|EMS4  7/6|PCCl89 10/6|PY500 18/6| UCFS0

ECH35 11/6|EYsl  7/8|PCF80  6/9|PYs00 9/6|UCH42 10/6
ECH42 18/-|EYS6  7/-|PCF82 6/8|PY801 9/6/UCHSL 7/~
ECHS1 5/9|Bz35  6/-|PCF84 8/-|R2 7/6|UCLSZ 78
ECHS3 8/6/EZ40  9/-|PCF86 9/-|R19 7/9|UCL83 11/6
ECL8¢ 7/-|Ez41  9/6|PCFs01 9/9[8130  40/-|UF41  10/8
ECLS2 7)-|EZ80  b/8|PCFs0z 9/9|8P4 8/-|UFSY 76
ECL83 10/3| E2Z81 6|PCF805 15/-|SP41  6/6|UL4l  12/-
ECLS6 9/-|GY501 15/-|PCFs06 13/-|SP61  6/6|UL84  7/-
ECL180085/-{GZ30 10/~ |PCF808 15/8|STV280/80 |UMSO  5/6
EF9  20/-|GZ3z  10/-|pCLe2 7/9 95/-|UU6  21/-
EF87A 7/-|GZ34 11/-|PCLs3 10/3{sU25  19/6{UU7 21/~
EF39 _{KT36 18/-|PCL84  8/6{8U2150 12/6/uus  21/-
EF41  12/6(KTél 22/8{PCLs5 9/3lT4l  17/8]Uue /3
EF50  5/-|ET66 30/~|PCL86 9/3|TDD4 8/8/UY21  9/8
EFS0  4/6|KTS1 _35-|PD500 29/-|TH41 85/-|UY4l  8/8
EFS5  7/-|KTsl (1C5) |PENA4 20/-|U10 7/6/U¥85  8/8
EFss  8/6 2/6| PENB4 20/-| U4 7/6] VMP4G 17/-
EFS9  5/6{KTSs  84/-|PEN45 7/-|U19  85/~|VP4B 85/
EF91  8/8|KTWel 12/6| PEN4G 4/-|U25  15/6| VR105/30 6/¢
EF9>  9/6|KTZ4l 6/~|PL36 10/9|U26  15/6| VR150{30 6]
EF98  15/-|ML{  17/6|PLS1  9/8[U78 4/6| VU111 8/9
EFI83 6/6|MLé  7/6|pLs2  8/8[Ulsl  13/8vUi20 13/6
EF184 7/-|MSP4 10/-|PL83  7/8{U251 16/8| VU508 385/
EL32  8/6|MUl4  7/6|PLs4  7/-|Us0l  1g/6| W8IM 13/8
FL33  12/6/MX40 12/6(PLsoo  14/6(U403  6/6!Y63 718
S e bl e —
NETool 4/9|0C44  8/6)0C82  b/-| OAZ20L 10/-|Z8271  8/6
NET713 5/-|0C45  8/-|OC82D  §/-| OAZ207 9/8|2TX107 8/-
0A70  2/-|0C57 13/]-10C84  5/-|0AZ210 6/6|ZTX108 .8/~
OA71  2/-|0C58 12/-]0C170  5/-|0AZ222 8/-izTXa00 2/6
0481  g/-|0Cse  18/-0OCI17T1  8/-|0AZ224 7/8|71x304 B8
0A85  2/6/O0CTL  8/-|0C200 7/8|0AZ241 4/6 /
OA91  1/8/0C72  5/-|OCP71 19/8|0AZ242 4/8|ZTIX500 3/-
0A211 7/8/0C81  5/-[ORP12 10/-(0AZ246 4/8ZTX503 4/-
0035 1uj-10CSID  4/-|0AZ200 11j-1Z8170  2/6|#TX581 /-

6,000 types in stock send for lists, 1/~

All UH.F. aerials now fitted with
bracket and 4 element grid reflectors.

70/-. Wall Mounting with_Cranked
7 element 65/-. 11 element 75/-. 14 el
82/6. 18 element 90/-. Chimney Mo
Arrays complete. 7 element 80/-. 11 el
87/6. 14 element 95/-. 18 element
Complete assembly instructions Wwith

from 75/-. Belling Lee ‘Concord’ all
V.HF./UH.F. mains operated pr

Accessories 3/-. C.W.0. or C.0.D.
BBC -1TV-FM AERIALS

B.B.C, (Band 1) Loft
Wwall S/D, 32/6. ‘H’
60/-. LT.V., (Band
element loft array

ing 5 element 65/-.
bined BBC/ITV loft
55/-. 1 + 7 67
mounting 1 +

Aerials 8/-; accessories 3/-.

fully ilfustrated Lists.

SURREY 01-648 4884

NEW RANGE U.H.F. TV AERIALS

Loft Mounting Arrays. 7 element 45/-. 11
element 52/6. 14 clement 60/-. 18 element

aerial. Low Loss co-axial cable 1/8 yd. King
Teleboosters—Labgear U.H.F, Boosters

£7.10.0, State clearly channel number
required on all orders. p.p. Aecrials 8/-.

7 element 55/-. Wall mount-
/6. Wall
5 Tle.
Chimney mounting 1 + 5
90/-. Preamps from 75/-,
Combined BBC1/ITV/BBC2
Aerials. 1 + 5 + 9 80/,
1+ 5+ 1490/-.1+7 +
14 100/-, Auvailable loft
only. F.M. Radio Loft S/D 19/6. ‘H’ 38/6.
3 element array 57/6. Standard co-axial
cable 1/- yd. Coax plugs 1/8, Outlet boxes
6/-. Diplexer crossover boxes 17/6. p.D.

C.W.0. or
C.0OD. (min. C.0.D. charge 3/6). 1/- for

Callers welcomed—open all day Saturday.

K.V.A. ELECTRONICS (Dept. P.W.)
40-41 MONARCH PARADE,
LONDON ROAD, MITCHAM,

tilting

ement
unting
ement
105/-,

every

Band
e-amp

, 25/-,
array
3 5

45/-,

Com-
1+5

/6.

" £6.15.0

Ry Solve your communica-
——— tion problems with ‘this
4-8tation Transistor Intercom system (1 master and
8 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/Hsten from Master to Subs and
Bubs to Master, Ideally auitable for Business, Sur-
gery, 8chools, Hospital, Office and Home. Operates
on one 9V battery. Onjoft switch. Volume control.
Comaplete with 3 connecting wires each 66tt. and
other accessories. P. & P. 7

) MAINS INTERCOM
No batteries—no wires. Just plug in the mains
for instant two-way, loud and clear com-
munication. On off
_control. Price £12.12.0. P. & P. 9/- cxtra.

INTERCOM/BABY ALARM

6.

switch and Volume

fSame as 4-Station Intercom for two-way instant
communication. Ideal as Baby
Phone. Complete with 86tt.
Battery 2/6. P. & P. 4,

rm and Door
connecting wire.

|
—==J Why not boost
o gy business  effi-
clency with this incredible 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,
] 8/6. Full price refunded if not satisfled in 7 days.
i WEST LONDON DIRECT SUPPLIES

| 169 KENSINGTON HIGH STREET, LONDON, W.8.

59/6

Pw2

is a high quality } '.\'
COMMUNICATIONS &, 5,
RECEIVER £y

(replaces NA 5018A)
Recommended Price
£42.0.0
% 36 ons
Price Gns.
(Cash only) plus 9/- p. & p. Complete with
standard batteries and earpiece. F
optional extra) add 35/-.
IT NOT ONLY RECEIVES Aircraft,
Shipping (VHF & $W), Taxis, Ambu-
lances, Fire Service, T.V. Sound, Hams,
Gas and Electric Boards, Public Services
and many other radio telephone
mobiles—BUT ALSO Classical Music,
Pop and all that Jazz.
TURN ON AND TUNE IN ! 1! The
MPR 3065 is a communications receiver
and entertainment source in one neat,
transistorised, portable package. it keeps
aircraft, shipping, RT mobiles, FM and
AM broadcasts at your fingertips. Features
a colour coded illuminated tuning dial and
band selector, AFC, squelch, BFO (optional
extra), large speaker. Ext. Aerial Socket.
Works off mains or batteries. Size: 104 x 7%
" x 4 inches. 22 Transistors{Diodes.
FREQUENCIES: Medium Wave, 540-
1600 Kes.; Marine, 1.6-4.6 Mcs,; FM/VHF,
88-108 Mcs.; Aircraft, 108-136 Mcs. (Mili-
tary, Civil and Ground control); High
VHF/PB, 146-176 Mcs. (Commercial and
lndusltrial RT mobilfs). Availability of
= o

"YULIETTE

=]
T

tr pend on operators
in each area.
Enclose 5d. stamp for reply. Trade supplied

STOCKTON PARTNERS (Dept. P.E.)
Importers and Distributors
Brighowsgate, Grimsby, Lincs.

Tel. 0472 64196/58815

878
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LOW COST ELECTRONIC AND SCIENTIFIC
EQUIPMENT AND COMPONENTS

SINGLE SPEED TAPE DECKS
After much effort
we have obtained
a further consign-
ment of thix
popular single
speed tape deck.
Complete with
Record/Replay
heads, a separate
erase head to-
gether with fast erase remote control
facillties. A 1" twin track on 7° spools
1i°/sec. Mains operated for driving
three motors. Buy now while stock
exists. We cannot guarantee further
supplies. Bargain Price 25.19.8.

GRAMPIAN AMPLIFIERS

TYPE 50 watt. High quality ampll-
fiers. Only a few available. Selling at
well below list price at £15.10.0 each.

KEYNECTOR
Connects anything §
slectrical in seconds
witliont nlugs or
sockets. No  more
worries about danger-
ous live wires. Now

EXTRACTOR FANS

10" dia. by Aerex Type 75CK Ol
Cylindrical mounts, 1400 rpm. 220v.
261z These units are 3 phase but can
be used on single phase with resistor
capacitor network. Price 81. P. & P. 5.

BATTERY-OPERATED

TRANSISTOR TESTER—NEW

Type - R2285 for checking leakage
current and gain current of pnp tran-
sistors, Audio and Meter for calibra-
tion purposes. Price £8.10.0.

MULTI-METER AC/DC

TAYLOR B83C 20000Q)/V. Resistance
0.10K(), 4 ranges. D.C./A.C. Volt.
0-100v. D.C/A.C. current 0-1A. 8
ranges. £12.10.0.

LINEAR THYRISTOR CONTROLLED
LIGHT DIMMER—BRANO NEW

High grade full
wave bridge circuit
gives lingar control
of light brightness.
Ideal for controlling
room lighting and

you can make electrical
safely, in ds with the rev i Y
new Keynector, Cuts ofit plugs, sockets
and saves time. A hundred different
uses in the home, and a must for the
do-it-yourself eunthusiast. Only 48/6
pius p. and p. 5/-. Or send for a leaflet

SYNCHRONQUS MOTORS  200/200V
30Hz. seit atarting. Model 87 1 RPH
30/—. Model 87 1 RPM 30/-. Clock

a.c.fd.c.
tor moters fitted to portable electric
hand drills. Fits standard 2in. conduit
box. 240V, 50Hz, 600W. Price 58/8.
P. & P26,

RESET TIMERS—ACRO TIMER BY
HAYDON .

Synchronous motor driven timer pro-
viding manual adjusted delay. Delay

If you can put

a‘Yes'in every box,

you might
just makea

RADIQ TECHNICIAN

in Air Traffic Control

An all-consuming interestin
telecommunications

Atleast one year's practical experience
in telecommunications, preferably with

‘ONC’ or'C and G’ technical
qualifications

Ahighly developed sense of

responsibility

Motor 2 RPH 20/—. Type A 23 Low | time is set on graduated dial. Press
Torque Hyaterowis Motors. 1/80 RPM. | button closes contact and drives motor
1/20 RPM. 1/12 RPM. 1/5 RPM. | waich drives an arin until it actuates
13 RPM. 25/- each, Fitted one-way | the 10ad switch. The cam then returns to
clutch 1/12 RPM. 1/6 RPM. 1/4 RPM. initial position for repeat action, Varlous
1/3 RPM. 30/~ each. P. & P. on any of | ranges av ble. 230V 50Hz Load
above 5/- each. contacts 15A 230V

Willingness to undergo a rigorous
programme of training

OSCILLOSCOPES Miniature Portable Otcilloscope.  C.T. 52. £22.10.0
Manufacturer Band Width Beam:  Price

Aged 19 orover

AIRMEC 830 DC-5MHz Single £7.10.0 Asis cond.
OR 3394 — Doubie £10. 0.0 ot 5 B
EQRBOR 1035 5Hz-5MHz ,,,l 212%100% Overhauled
1035 Mk IT  20Hz-7MHz T £25. 0. . g . . .
1049 DC_100KHz .  435. 00 To the right man, the National Air Traffic

Control Service offers the prospect of an

MARCONI T.F. 1159 15Hz-20KHz Single £55. 0.017" screcn’(‘suita.ble
interesting and steadily developing career as

MULLARD L10}/3 5Hz-4Mhz Double £75. 0.0 for lecture room

display) 2 Af = A ]
SOLARTRON CD513  DC-10Mhz  Single £49.10.0  Overhauled a Radio Technician in air traffic control.
. P Deiokns 2?%'_}8’.3 . The work involves the instaliation and maintenance
- gg%gs DC-14Mhz " igg oo » of some of the very latest electronic equipment at civil

airports, radar stations and other specialist
astaplishments all over the country. Important today,
the job will become increasingly vital as Britain’s air
traffic continues to grow. and prospects for promotion
are excellent. Starting salary varies from £1044 (at19)
to £1373 (at 25 or over). Scale maximum £1590
(higherrates at Heathrow). The annual leave
allowance is good, and there is a non-contributory
pension for established staff.

if you feel you can meet the demands of this rather
special job—and you have a strong determination to
succeed—you are invited to complete the coupon
below.

BRAND NEW HIVAC NUMICATORS
Fig. size Y6min.

Coll cathode gas filled in line
0-¢ digital display tubes. Long
life expectancy. Minimum strik-
ing voltage 180V. Side reading
Type XN 3, XN 7, XN 12 and
X'N 23. Soecify amber, clear or
redl. Price 23/- each P. & P. Free.

MINIATURE SQUARE COUNTER
6 DIGIT

By Veeder Root. Rotary ratchet type,
adds 1 count for each 36° movement f!
shaft. 8/6 plus 5/~ P. & P.

ELECTRIC CLOCK MOTOR

NEW 200250V, 50Hz, 2W. Synchron-
ous induction motor, 2 revs. per hour.
OfP shatt. fin. dia. x §in. long. Clock-
wire rotation, Three-holed mounting at | STOCK CLEARAKCE

150° on 2in POD. Price 20/—. . & P.5/-. | Supplied in “as is conditioned”
AVOMETERS Oscilloscope Solartron D.300 £10.0.0
These weil-known portable test instru- o Furzehill §/100 £9.10.0
ments have been overhauled and are - Furzehill 0/110 £11.10.0
oifered complete with leads, crocodile a0 Airmec 249 £10.
clips and prods. Model HR2/UIRM = Airmec 723 £10.0.0
20,000 ohm/V d.c. 1,000 ohm, V a.c., } L.C.R. Bridge Wayn Kerr B121
$16.10.0. Mouel 7, £15,10.0. Model 484, £i2.16.0
212, Model 474, £12, Model 40, P. & P, | L.C.R. Bridge B.P.L. VB202 £12.10.0
on any of above £1. Model 47A or 48A | CrystalCalibrator Marconi

@lependent upon availability) complete TF 723A . £15.0.0
with voltage multiplier for 480V and | Multimeter AC/DC Sangame

2.600V. Current Shunts for 120A and Weston E722 £8.10.0
480A. Current Transformer for 204 and | Safety Ohmeter Evershed and

G60A. In special wooden box, £15.16.0 Yignoles £5.0.0

Send this coupon for fuil details and appiication form
To: A J Edwards, C Eng. MIEE, The Adelphi,
Room 705, John Adam Street, London WC2N $BQ,

Carriage £1. (N.B. Model 474 and 48A | Bridge Oscillator Airmec 703 £5. marking your envel “Recruitment”
are siinilar instruments.) L.F. Oscillator Dawes G 420  £7.10. 9y ope "Re fmehtg,
AVO Cases. Leather £1 P. & P. 5/~
Woolen box to take meter only, £1. MINIATURE MOVING COIL Name ... s R B e S R T T
P.&P.T/6. RELAY si1S
By Sangamo Wex-
BRAND NEW MOVING COIL DC ton, suitable for Address ..

TEST METERS pv;nfe;;

Compact and portable. W 20", H 13°.
D 3°. In black plastic case. Available
an follows: 3-0-3 Volits. Prod on Base.
0-15 and 0-300V Dual Range Voltmeter) type. S8ingle Coil
0-3 and 0-300V Dual Range Voltmeter Resistance. 310
0-7-5 Amps Amn.eter. Our Price £1.10.0] nucro amps, 315 Q. List price £4.10.
each. P. & P. 5/-. Our priee 20/-. P. & P. 3/-.

D.C. circuit. A high
sensiti

more sensy
the electromagnelic

Not applicable to residents outside the United Kingdom I
; National Air Traffic Control Service ’

ELECTRONIC BROKERS (Dept. P.W.) 49-53 PANCRAS ROAD,
LONDON N.W.| Tel. 01-837 7781 Telex. 267307

OPEN MON-FR!,9-6pm
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D0 & TV COMPONENTSAcorle.

2|c ngh Street, Acton, London W.3.6NG
Personal shoppers to 323 Edgware Road, London, W.2,

ALL ORDERS BY POST TO OUR ACTON BRANCH
Terms C.W:0. All enquiries S.A.E.

R TV

Gomplete
oleren

This superb stereo system is a real price break through. It comprises the
VISCOUNT F.E.T. Mk | amplifier on which full details are given below, the famous
Garrard SP 25 (including teak veneer base and transparent cover) with dia-
mond cartridge or 2025 TC and the very successful DUO type 2 speakers.
Measuring 174in x 103in x 62in, the Duo type 2 speakers are beautifully finished
in teak veneer. They incorporate a 10iin x 6iin drive unit and high frequency
speaker, both of which are of 3 ohms impedance. The Duo speaker system is
also available separately at £6.6.0 each, plus 15/- p. & p. (£6.30 75p)

Complete stereo system £41 plus £2 10 p. & p. (£4]1 £2.50) or with
Mk 1l Amphﬁer and Magnetic Cartridge £45 & £2 10 p. & p. (£45 £2.50)

CT TRANSISTORS

PLIFIER

Yo orvownt FET. M E1asplus 76 p. & p.

H:gh fdehty transistor stereo ampleer employmg field effect transistors. With this
ions befow, the Viscount F.E.T.

vastly surpasses amplifiers costmg far more

Specification—-Output per channel 10 watts
r.m.s. Frequency bandwidth 20 Hz to 20
kHz + 1db at 1 watt. Total distortion at
1 kHz at 9 watts 0.5% Input sensitivities
CER. P.U. 100mV into 3 meg ohms. Tuner
100mV into 100K ohms. Tape 100mV into
100K ohms. Overload Factor Better than
26db.

The £29-10-0

(£29.50)

Stereo system

The Duetto is a good quality stereo
amplifier, attractively styled and
finished. It gives superb reproduction
previously associated with amplifiers
costing far more.

SPECIFICATION—

R.M.S. power output 3 watts per
channel into 10 ohms speakers.
INPUT SENSITIVITY. Suitable for
medium or high output crystal cart-
ridges and tuners. Cross-talk better
than 30dB at 1Kc/s.

CONTROLS: 4-position selector
switch (2 pos. mono and 2 pos stereo)
dual ganged volume control.

880

TONE CONTROL Treble lift and cut
Separate on off switch. A preset
balance control.

Signal to noise ratio—-70db on all inputs
(with vol. max). Controls—6 position selec-
tor switch (3 pos. stereo and 3 pos. mono).
Separate volume controls for left and right
channels. Bass + 14db at 60 Hz. Treble
(with D.P.S. on off) = 12 db at 10 KHz.
Tape recording output sockets on each
channel. Size 12%in. 6in. 2%in. in simulated
teak case. BUILT & TESTED.

Garrard Changer from

www americanradiohistorvy com

Duetto integrated transistor stereo Amp

Cover and teak finish plinth
Duo Type | speakers (see opp. page)

The above items purchased together

Mkll (MAG P.U.) £15.15 plus [0/-p. & p.

(£15.75 50p)
Specification same as Mk. 1, but with the
following inpuis. Mag. P.U. CER. P.U.
Tuner. Spec. on Mag. P.U. 3mV at 1 kHz
input impedance 47K. Fully equalised to
within £1db RIAA. Signal to noise ratio—
65db (vol. max).

£9.10.0 + 7/6 p&p
(£9.50 37p)
£7.19.6 + 7/6 p&p.
(£7.97 37p)
£4.15.0 + 7/6 p&p
(£4.75 37p)
ea.£4.4.0 + 7/6 p&p.
(£4.20 37p)

£20.10.0 + £1.10 p&p
(£29.50 £1. 50)
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SOUND 50

50 WATT AMPLIFIER & SPEAKER SYSTEM

The Sound Fifty valve amplifier and speakers are sturdily
constructed with smart housings and thoroughly tested
electronics. They are designed to last—to withstand the
knocks and bumps of life on the road. Built for the small
and medium sized gig, they are easy to handle and quick
to set up and can be relied upon to come over with all
the quality and power you need.

Output Power: 45 watts R.M.S. (Sine wave drive). Frequency response:
—3dB points 30Hz at 18KHz, Total distortion: less than 29 at rated
output, Signal to noise ratio: better than 60dB.

Speaker Impedance: 3, 8 or 15 ohms. Bass Control Range: = 13dB at
60Hz. Treble Control Range: + 12dB at 10 KHz, Inputs: 4 inputs at
SmV into 470K. Each patr of inputs controlled by separate volume
control. 2 inputs at 200mYV into 470K.

To protect the output valves, the incorporated fail safe circuit will
enable the amplifier to be used at half power.

SPEAKERS! Size 20” x 20” x 10” incorporating Baker’s 12”7 heavy
duty 25 watt high flux, quality loudspeaker with cast frame, Cabinets
attractively finished in two tone colour scheme-—Black and grey.

COMPLETE SYSTEM £4 5 Plus
P.&P.
or available separately.

Sound 50 amp and 2 speakers
Amplifier £28.10.0 (£28.50) plus 20/- (1) P. & P.
Speakers £12.10.0 (£12.50) each plus 30/- (£1.50) P. & P.

LIQUIDATED S

DANSETTE

"TOURISTE MK3

CAR RADIO

ALL TRANSISTOR

Beautifully designed to blend with the interiors
of all cars. Permeability tuning and long wave
loading coils ensure excellent tracking, sensi-
tivity and selectivity on both wave bands. R.F.
sensitivity at 1 MHz is better than 8 micro volts.
Power output into 3 ohm speaker is 3 watts.

Originally sold completely built for £15.4.6 (£15.23)
Pre-aligned 1.F. module and tuner together with
comprehensive instructions guarantees success
first time. 12 volts negative or positive earth.
Size 7in x 2in x 4}in deep.

See top of previous page for address

7 transisior Iully-tunabke M.W.—L.W. superhet portable.
Bet of parts. with all

ready etched and drilled printed cirenit board—back
printed for foolproof econstruction.

MAINS POWER PACK KIT: 9/6 (47p) extra.

Price £5.5.0 pius 7/6 P. & P. (£5-25 plus 37p P.&P.)
Circuit 2/6 (13p) FREE WITH PARTS

The Price £5.5.0 (£5.25)

.DORSET plus 7/6 (37p) P. & P.
Circuit 2/6 (13p)

(600mW Qutput) FREE WITH PARTS

?-tzansistor fully funable M.W.—L,W. superhet portable
—w:th baby alarm famlrty Set of parts. The latest

and techmques makes this
simple to build. Slzes : 12x8x8
MAINS POWER PACK KIT.:

8/8 {47p) extra.

Fhe Classic

Simulated teak case

£9.10.0 (£9.50)

Plus P. & P. 7/8 (37p)

SPECIFICATION:
Sensitivities for 10 watt output
at 1KHz into 3 ohms, Tape Head : 3 mV (at 3%.
.p.a.) Mag. P.TU.: 2 mV. Cer. P.U.; 80mV, Tuner: 100mV,

Aux. 100mV. Tape/Rec. Outpu(, Eqnalisation for each

input is correct to within 42dB (R.L.A.A.) fromn 20Hz to 20KH;

Tone Control Range: Rass: 13dB at R0Hz. Treble: + 144B at 16KHz. Tolal D;,_
tortion: (for 10 watt output) « 1.5%. Signal Noise : ¢ —60dB. A.C. Mains 200-250y
8ize 12}in long, 43in deep, 2¢in high. Boilt and tested

THE
RELIANT

Mkli
SOLID-STATE
GENERAL PURPOSE AMPLIFIER

in simulated teak case £1.5.0 (£7.25) plus 7/6 (37p) P. & P.
SPECIFICATIONS
Output + 10 watts. Qutput impedance—3 to 4 ohms.
Inputs i. -xtal mic 10mV Tone Controls—Treble control range + 12dB at 10KHz.
2, -gram/radio 250mV. Bass control range + 13dB at 100Hz. .
Feqruency Response-—(with tone controls central) Minus 3bB points at 20Hz and
40K Hz. Blgnal to Noise Ratlo—better than —80dB. Transistors—i silicon Planar
type and 3 Germanium type. Mains input—220/260V. A.C. Size of chassis—10%in. x
42in. x 2}in. For use with 8td. or L.P, records, musical instruments, all makes of
pick-ups and mikes. Built and tested,

SET OF PARTS

£6.6.0

(£6.30) plus 7/6 (37p.) P. & P.
Circuit diagram 2/6 {13p.) Free with parts
Speaker, baffle and fixing kit
25/- (£1.25) extra plus 4/- (20p.)
p. & p. Postage free when or-
dered with parts,

THE DUO SPEAKER SYSTEM
Similar in design to those on the previous page the 2-way apeaker system is beautifully
finished in polished teak veneer. It is ideal for wall or shelf mounting either upright
or horizontally.

Type 1 BPECIFICATION :—
Impedance 8 or 10 chms (please state requirement). It mcorporates high flux 7in. x 3§in.

speaker and 2}in. speaker. Teak finish 11}in.x 6in. x 5}in. 4 guineas (£4.20) each, 7/6
B P. & P,

s ) Q
4CT0N) Lt
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MISCELLANEOUS
ENAMELLED COPPER WIRE
S.W.G. Per %lb reel Per 1ib reel
18-22. 11/3d 16/6d
23-30. 11/9d 17/6d
31-35 12/3d 18/6d
36.40 15/- 24/-
41-44 17/94 29/6d

Orders despatched by return of post. Please

add 1/- per item P, P.

Supplied by: Banner Transformers, Brooks

St., Higher Hillgate, Stockport, Cheshire.
TRADE ENQUIRIES INVITED

BUILD IT in a DEWBOX quality cabinet.
2in. x 2%in. x any length. D.E.W. Ltd.,
Ringwood Road, FERNDOWN, Daorset.
S.AE. for leaflet. Write now—Right now.

THE NEW
ELECTRONIC MUSIC FOR YOU

Then how about making yourself an elec-
tric organ? Constructional data available
—full circuits, drawings and notes! It has
5 octaves, 2 manuals and Dedals with 24
stops—uses 41 valves. With its variable
attack you can play Classics and Swing.
Write NOW for free leaflet and further
details to C. & 8., 20 Maude Street,
Darlington, Durham. Send 4d. stamp.

BIG BARGAIN PARCEL [3/-

POST PAID
Containing multi-contact_relay, transistors,
resistors (some high stab), rectifiers, diodes,
capacitors, pots, knobs, etc.

Classified advertisements 1/8d per
word (8l2np), minimum 12 words.
Semi-display setting £6 per single
column inch. Advertisements must
e (f)repaid and addressed to Classi-
ed Advertisement Manager, PRAC-
TICAL WIRELESS, IPC Magazines
Ltd.,, Fleetway House, Farringdon
Street, London, EC4A 4AD. All
cheques, postal orders, etc. to be
made payable to PRACTICAL
WIRELESS and crossed “Lloyds
Bank Ltd.”

MISCELLANEOUS
(continued)

FANTASTIC REDUCTIONS — S-DeCs

19/-, T-DeCs 42/-, Sinclair IC-10 inte-
grated amplifiers 48/11, Sinclair Micro-
matic Receivers (assembled) 54/-, Kits
44/-, Dbatteries 5/6 extra. Modern
miniature meters 1% in square, similar
to SEW 38P, 50 or 100 microamps 30/-.
Postage 2/- per order. Swanley Elec-
tronics, 32 Goldsel Road, Swanley,
Kent.

MISCELLANEOUS
(continued) !

— NEW LOW PRICE —

Brand New and Individually Tested Tran-
sistors supplied unmarked, but packed
separately for indentification and guaranteed
to be within their correct specification or
money refunded. All at 1/9d. each or

Any 16 transistors for only £1.

ACY22 BSY27 OC20! 2N3702
BCI08 OC45 0C202 2N3703
BCI09 OC7i ZTX300 2N3705
BFY51 OC72 2NX300 2N3706
BFY52 OC200 2N2926  2N3708

MONEY BACK GUARANTEE. P.& P, [/-
J. M. KING (&)

17 Buckridge, Portpool Lane,
London, E.C.1

4 WATT GRAM AMPS.

Volume and tone controls, mains oneéaoticsa_?,
30 output, new and boxed

12/6 rao
SALOP ELECTRONICS Callers welcome
23 Wyle Cop, Shrewsbury,
Shropshire S.A.E. for lists

ENGINEERING SERVICE for constructors.
Lathe work, milling, sheet metal, castings,
etc. S.A.E. for details. Chelmsford Machine
Tool Company, P.O. Box 55, Chelmsford,
Essex.

1 WATT AMPLIFIER BARGAIN

5 Transistor, 9 volt supply, for 3 ohm
speaker. Measures only 2in x 3in.

Built and tested, only 24/- post paid.

A. MANLEY,

13 Randisbourne Gardens, Bromley Rd.,
London, S.E.6.

6 or 12 volt FLUORESCENT LIGHTS
12 ins. 8 watt tube, ample light for camp-
ing, caravan or boats, etc. fully transis-
torised, low battery drain.
Only 65/- post paid.
or in kit form 57/6 post paid

4 watt GRAM AMPS

Quality gram ar@gplifier, volume/on, off
and tone controls, A.C. mains operation,
3() output, dimensions 4%x44x5% ins. app.
new and boxed.
Unbeatable at 67/6 post paid
or in kit form 59/6 post paid

ELECTRONIC INDUSTRIES (SHROPSHIRE)
4 Longden Green, Shrewsbury, Shropshire

SERVICE MANUALS for Pre 1958 HM.V.
and E.M.I. MODELS, Radio and Record
Player Manuals 5/- each. Television Manuals
7/6 each. Send C.W.O. stating model re-
quired. Also limited range of components
and spares. Send details of your require-
ments. R.D.I. Ltd., Chilton Works, Garden
Road, Richmond, Surrey.
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We stock all those components and
materials required by the home Hi-Fi
constructor, including speaker grille
fahrics, BAF wadding, Peerless speaker
kits. Helme Cabinet Kits, cross-over net-
works, inductors, etc. Special offers also
available. Send 5 x 5d stamps NOW for
your copy of our new {fully illustrated
catalogue (catalogue cost refunded against
purchases over 10s). No callers please,
mail-order ONLY.

A UDIOSCAN R0
g, PRINCESE SEQLARE,

HARRQGATE, YORKS.

SPEAKER ENCLOSURES from £3. Enclo-
sures also made to specification., Send S.A.E.
for prices and details. Newman and Spice,
223 Mount Pleasant Road, Hastings, Sussex.

MUSICAL MIRACLES

WAA-WAA Pedal. Complete kit of all
parts, robust cabinet, mechanism &
instructions. Huge salas, well proven
design. Only 49/~ complete. Or built &
tested £4.15s. post free.

Rhythm Beox. Build your own from our
pre-built electronic eircuit modules, e.g.
boic'7 giving waltz, foxtrot etc., cost under

Organ Percussion units £14, Bass pedal
and other fascinating effects, fuzz,
tremolo etc.

Send s.a.e. for list. D.EW. Ltd.,

254 Ringwood Rd., Ferndown, Dorset.

TV NOTES for UFO Detection. and 2
Optical Circuits, 9/6. Optical/radiation De-
tector Circuit (electronic ‘‘memory’’) 9/6.
UFO Daily Flight Patterns (American.
British) 7/6. Radar & Electronic Publica-
tions, ‘‘Highlands’’, Needham Market,
Suffolk.

CASSETTE RECORDERS, Amplifiers,
Tuners, Headphones, Microphones, all
reduced. S.A.E. List, Paul Coleman, 15
Mount Drive, Wisbech, Cambs.

STUDENTSHIP WITH GRANTS,
Careers. England, Europe, U.S.A.
S.A.E.: Paraphysical Laboratory, Down-
ton, Wilts.

ELECTRICAL

BEST EVER 200/240 VOLS “MAINS"
SUPPLY FROM i2 VOLT CAR BATTERY
Exclusive World Scoop Purchase. The fabu-
lous Mk. 12D American Heavy Duty Dyna-
motor Unit with a Massive 220 watt out-
put and giving the most brlllxam 200/240
volt performance of all time. Marvellous
for Television, Drills; Power Tools, Mains
Lighting, AC Fluorescent Lighting end all
200/240 volt Universal AC/DC mains equip-
ment. Made at tremendous cost for U.S.
Govt. by Delco-Remy. This magnificent
machine is unobtainable els¢where.

Brand New and Fully Tested, only £6.19.6,

lus 10/6 postage. C.O.D. with pleasure.
Money back it not delighted. Please send
s.a.e. for interesting illus. details.

Dept. PW, STANFORD ELECTRONICS
Rear Derby Road, North Promenade,
Blackpoel, Lancashire.

WANTED

CASH PAID for New Valves. Payment by
retarn. WILLOW VALE, ELECTRONICS,
4 The Broadway, Hanwell, London, W.7.
01-567/5400-2971.

WE BUY New Valves and Transistors. State
price; A.D.A. MANUFACTURING CO.,
116 Alfreton Road, Nottingham.

WANTED NEW VALVES, televisions,
radiograms, transistors, etc. STAN WILL-
FTYS, 37 High Street, West Bromwich,
Staffs. Fel.: WES 0186.

WE BUY New Valves, Transistors and clean
new components, large or small quantities,
all details, quotation by return. WALTON'S
WIRELESS STORES, 55 Worcester Street,
Wolverhampton.

TOP PRICES PAID for NEW VALVES
popular T.V. and Radio types.
KENSINGTON SUPPLIES (C),

367 Kensington Street, Bradford 8,
Yorkshire.

HIGHEST CASH PRICES for Tape
Recorders, 9.30 -5. Immediate quota-
tions. 01-472 2185.

WANTED—Ex-R.AF. HF Transmitter
Receiver, type TRY, circuit condition
unimportant. Box No. 94

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD.
103 North Street, Leeds 7
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EDUCATIONAL

TELEVISION

This private College provides efficient theoretical and prac-
tical training in Radio and TV Servicing. One-year day courses,
commencing in Sept., January and April, are available for
beginners, and shortened courses for men who have had
previous training. Write for free prospectus to:—

London Electronics College, Dept. LX/4. 20 Penywern
Road, Earls Court, London, SW.5

Tel. 01-373 872!

TRAIN FOR SUCCESS

WITHICS |

Study at home for a progressive
post in Radio, TV and Electronics.
Expert tuition for City & Guilds
(Telecoms Techn’s Cert. and Radio
Amateurs’) R.T.E.B., etc. Many
non-exam courses incl. Colour TV
Servicing, Numerical contrgl &
Computers, Also self-build kit .
courses—valve and transistor.
Write for FREE prospectus and find out
how ICS can help you in your career.
1CS, DEPT. 541 INTERTEXT HOUSE,
STEWARTS ROAD, LONDON. SW3

COLOUR TV SERVICING

Be ready for the coming Colour TV boom.
Learn the techniques of servicing colour
TV sets through new home-study courses
specially prepared for the practical TV
engineer technician, and approved by
leading manufacturer. Full details from:

ICS (D.562), Intertext House, London
SWS8, or ’phone 01-720 1983.

R.T.E.B, Certs.,, City & Guilds, Colour
TV, Radio, Computers, Radioc Amateurs’
Cert., Practical Electronics (with kit).
Thousands of successes. Send for full de-
tails of Home Study Courses and illustrated
book—FREE. BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY, Dept.
137K, Aldermaston Court, Reading RG7
4PF.

A.MS.E, (Elec.), City & Guilds, R.T.E.B.
Cert., Radio Amateurs’ Cert., etc.,, on
‘Satisfaction or Refund’ terms. Wide range
of courses in Elec. Engineering, Design, In-
stallation, Repairs, Refrigeration, Elec-
tronics, Radio & TV., etc. Send for full
details and illustrated book—FREE.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, Dept. 124K, Aldermaston
Court, Reading RG7 4PF.

RADIO OFFICER training courses. Write:
Principal, Newport and Monmouthshire
College of Technology, Newport, Mon.

AERIALS

BAKER AXD BAINES

UHF Aerials BBC and ITV 625 Colour
10 ele 42/-, 14 ele 47/-, 18 ele 65/-, 22 ele 75/,
Double 22 ele 180/=.
BBC Aerials: Dipole 35/-, X 43/, H 48/-.
ITA Aerials: 5 ele 39/-, 8 ele 54/, 11 ele 66/-,
double 5 array 98/-.
Combination Aerials; Dipole plus 5 54/-,
H plus 5 82/~, X plus 5 80/-. Special Loft Dipole
plus § 42/,

Diplexers —— Triplexers -— Matched Diplexers
UHF — VHF.
Poles, Lashings, Clamps, Couplers, etc. Co-Ax

1/3 and 2/3.
Postage paid inland on Aerials only. Please state
changels when ordering. SAE for full lists.

11 Dale Crescent, Tupfon, Chesterfield

SITUATIONS VACANT

EAGLE INTERNATIONAL require
Audio_ Engineers; excellent prospects.
Must be fully conversant with Stereo
Amplifiers, Tuners, Multiplex, etc.
Contact Mr. Morrow 01-636 0961.

Radio
Operators

There will be a number of vacancies in the Composite
Signals Organisation for experienced Radio Operators
in 1971 and subsequent years.

Specialist training courses lasting approximately 8
months are held at intervals. Applications are now
invited for the course starting in September 1971,

Salary Scales

During t with free
at the Training School:—

Age 21

dati provided

£848 per annum
£906

22 ”» »”
23 £943 ,, ”»
24 £981 ,, ”
25 and over £1,023 ,, ”

On successful compietion of course:—

Age 21 £1,023 per annum
22 £1,087 ,, ”
23 £1,150 ,, 0D

24 £1,214 ,,

26 (highest age point) £1,288 ,, -
vhen by 6 annual increments to 2 maixmum of £1,749
per annum.

Txcellent conditions and good prospects of promotion
Opportunities for service abroad.

Applicants must be United XKingdom residents,
normally under 85 years of age at start of training
course, and must have at least 2 years operating
experience or PMG qualifications, Preference given to
those who also have GCE ‘0’ level or similar qual i

FOR SALE

SEEN MY CAT? 5.000 items. Mechanical
& Electrical Gear, and materials. S.A.E.

. R. WHISTON, Dept. PW., NEW
MILLS, Stockport.

MADE

MORSE ™ace 1y

FACT NOT FICTION. If you start RIGHT you will be
reading amateur and commercial Morse within a month.
{Normal progress to be expected.)

Using scientifically prepared 3-speed records you

't tically learn to ise the code RHYTHM
without translating. You can't help it, it’s easy as learning
a tune. 18 W.P.M. in 4 weeks guaranteed.

For details and course C.0.D. ring, s.t.d. 01-660 2896
send 8d. stamp for explanatory booklet to:
G3CHS (BOX 11), 456 GREEN LANE, PURLEY, SURREY

ing GHREY WIMMER
o BLACK WATNKLE
{ERRCKLE) tinishes

Yukan Acrasol spraykit contains 4538 fine * Other Yukan Aty

qualky durable easy mstant spray, No stove baking | Drying Asrasolz,
requiied, Hammer ava lable i grey blue, gold. | 4534 ot 90p
bronze. Modern Eggshell Black Wrinkle (Crackle) | carr-paid

all at 85p at our counter or 90p , carr ige paid. | inciude

per pushibutton self spray can, Alsa Durable, heac | Zine Chromate
and water res mant Bluck Maty Ainish ( 339 self- | Clear Locquer
spray cans or,y) 75 carriage pas Metgllics:Grey,
SPECIAL OFFER: | can pius optional transferable | Blue

snap-on t 1gger handle (value 25pifor 96p ,cariiage

pard Choice of ! selfispray plain colours and —
mer (Motor car quality) also avadable Please enclose cheque or
crossed P.O. for total amount direct to

307a, EDGWARE ROAD,
DeptzM1 YUKAN’ LONDON, W2 18N
We supply many Government Departments. Municipal
Authorjt.es, Ins” tutes and Leading indusyral

Crganisations e cap supply you t00;
Open all day Saturday Closed Thursday afternogar.

AUSTRALIAN READERS! SEND
S$.A.E. FOR ELECTRONICS CATA-.
LOGUE. HOBIPAK, P.0. Box 224, Carl-
ton South, 3053, Victoria, Australia.

SERVICE SHEETS

SERVICE SHEETS. Radio, TV etc. 8,000
models. List 2/-. S.A.E. enquiries, TEL-
RAY, 11 Maudland Bank, Preston.

RADIO, TELEVISION over 3,000 models.
JOHN GILBERT TELEVISION, 1b Shep-
herds Bush Rd.., London W.6. SHE 8441.

Interviews will be arranged throughout 1971

Application forms and further particulars
from:—

RECRUITMENT OFFICER (TRO3)
Government Communications
Headquarters,

Oakley, Priors Road,
CHELTENHAM, Glos. GL52 5AJ
Tel: No. Cheltenham 21491 Ext 2270

LADDERS

VARNISHED TIMBER LADDERS from
manufacturer, LOWEST PRICES anywhere.
154ft. ext, £5.10. 17ft. ext. £5.15. 20ft. ext.
£6.5. 214ft. ext. £7. 244ft. ext. £8.2, 29ft.
ext. £9.5. 31ift. Triple ext. £11.2.6, 36ft.
triple ext. £14.10. Carr. 13/6. Free Lists.
Also Aluminium Ext. and Loft Ladders.
CALLERS WELCOME. Dept, W.L.S.
HOME  SALES,
gg‘(‘)'URPORT, WORCS. Phone Stourport
74.

METAL WORK

METAL WORK: All types cabinets, chassis,
racks etc., to your specifications. PHIL-
POTTS METAL WORKS LTD., Chapman
Street, Loughborough.

LARGE SUPPLIER
OF

SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

Only §/- each., Manuals from 10/-

“PLEASE ENCLOSE LARGE S.A.E.
WITH ALL ENQUIRIES & ORDERS"

(Uncrossed P.O.’s please, original
returned if service sheets not available.)
C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.1
We have the largest supplies of
Service Sheets (strictly by return of post).
Please state make and model number
alternative.

Free TV fault tracing chart or TV fist on
request with order.
Mail order vnly.
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SERVICE SHEETS
(continued)

RECEIVERS & COMPONENTS
(continued)

RECEIVERS & COMPONENTS
(continued)

TRADER SERVICE SHEETS

6/— each plus postage

We can supply Trader Service Sheets for
most makes and types of Radios, Tape
Recorders and Televisions—Manuals for some.

Cheques and open P.O.s returned if sheets not
available.

OAKFIELD ENTERPRISES

LIMITED
30 CRAVEN STREET, STRAND
LONDON WC2

Make Mode! RadiolTV

1970 List now
available at 2/-
plus postage

If list is required
indicate with X

Address

enclose remittance Of .. ... ..o o o

(and a stamped addressed enVe!ope}
s.a.e. with enquiries please

MAIL ORDER ONLY (February PW)

SERVICE SHEETS (1925.1970) for Tele-
visions, Radios, Transistors, Tape Recorders,
Record Players, etc., by return post, with
frec Fault-Finding Guide. Prices from 1/-.
Over 8,000 models available. Catalogue 2/6.
Please send S.A.E. wth all orders/enguiries.
glamﬂton Radio, 54 London Road, Bexhill,
ussex.

RADIO/TV SERVICE SHEETS
NUALS

S.A.E. w:th enquiries please. Mullard
Valve and Semiconductor Data Book
4/6 ‘'post free. Resistor Colour Code
Indicator 2/6 post free.

BELL’S TELEVISION SERVICES
(Prop. S. Bell),

Albert Place, Harrogate, Yorks.
Mail Order only. HGl 4QA.

RECEIVERS & COMPONENTS

BRAND NEW ELECTROLYTICS, 15/16V.
0-5, 1, 2, 5, 10, 20, 30, 40, 50, 100 mfds,
9d.” E12 ‘series 5% resistors. Carbon Film
IW 1Q to IMQ, 1-5d. Wirewound SW 150
to 15K, 10d., postage 1/-, The C. R.
Supply Co., 127 Chesterfield Rd., Sheffcld 8.

COMPLETE RANGE of receivers by Trio,
Lafayette, Hallicrafters, etc. Chassis, panels,
cabinets. S.a.e. for lists. Stephens-James
Ltd., 70 Priory Road, Liverpool 4. Tel.
051-263-7829.

A CORNUCOPIA OF COMPONENTS!
Scarce valve, selected T.V. components,
Speakers, Cabinets. Computer panels—long
leads NOT printed circuits. Transistors,
resistors—new and recovered, State require-
ments. S.A.E. (F.S.) for details. MAIL-
g’IART_ 6 Eastbourne Road, Pevensey Bay,
USSEX.
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Steila Nine Range Cases

Manufactured in Black, Grey, or Blue
Stelvetite and finished in Plastic-coated
Steel, Morocco Finish with Aluminium
end platcs. Rubber feet are attached and
there is a removable back plate. There is
also a removable front panel in 18 s.w.g
Alloy.

Now all Aluminium surfaces are coated
with a strippable plastic for protection
during manufacture and transit. All edges
are polished.

LIST OF PRICES AND SIZES
Width Depth 4;’ Height 6”£Hezght 7% Hetght

d. d. £ d,

617 33" 15 0 18 0 1 1 6
743 16 3 11 6 1 35 0
8% 33" 180 1 50 150
83" 64" 50 111 9 117 0
1047 74" 114 6 2 2 6 2 6 0
1247 34" 1 50 111 9 117 6
1287 53~ 114 0 2 20 2 5 6
1247 83~ 230 211 6 215 6
1437 33" 1160 ¢ 117 6 2 2 O
1417 93~ 211 6 3 70 310 0
163”7 63" 2 6 0 215 6 3 1 9
163”7 103" 300 3180 4 60

Cases—Post 4s. 6d. per order.
Discounts available on quantities.

CHASSIS in Aluminium, Standard Sizes,
with Gusset Plates

Sizes to fit Cases. All 24” Walls

s. d. s. d. s.

6"x3” 6 6 10”x7”10 3 14"x3” 8
6”x4” 6 9 12"x3” 8 0 14"x9” 7
8”x3” 7 9 12x5 9 0 16"x6” 12
8”x6” 9 3 12"x8”712 9 16”x10” 19

Chassis—Post 3s. 0d. per order.

Discounts available on quantities.

E. R. NICHOLLS
Manufacturer of Electronic Instrument Cages
46 LOWFIELD ROAD
STOCKPORT - CHESHIRE
Tei: 061-480 2179

cwvwo

NEW MODEL V.H.F. KIT MK2

Qur latest Ki?, improved design and performance
plus extra Amplifier Stage, receives Aircraft,
Amateurs, Mobile, Radio 2, 3, 4, etc.

This novel little get will give you endless hours of
pleasure and can be built in one evening. Powered
by & Volt Battery, complete with easy to follow
instructions and built in Jack Socket for use with
Earphones or Amplifier.

Only 68/-, P. & P. Free U.K, only

“ MAY FLOWER »
5 Wave Band Short Wave Kit

As illustrated above our all wave band one valve
easy to build kit. Complete with one short wave and
one medium wave plug in coil. Bxtra coils available
at 7/- each. Price 7§/- P. & P. included. This kit
contains the very best in componeats. Drilled
chassis, bandspread tuning, step by step instructions
and of course first class reception and value for

money.
muntry;zted Catalogue of Selecied Kits and Com.
ponents 2/8. P. & P. Free.
Cheques, Postal Orders to:
Dept. P.W.,
Galleon Trading Co., 26 Avelon Road,
Romford, Essex

3
EX COMPUTER PRINTED CIRCUIT PANELS 2in xl
4in packed with semi-conductors and top

quality resistors, canamtors, diodes, ete, OQur
price, 10 boards 10/~. P, & P. /6. With a
guaranteed minimum of 35 transistors. Data
on transistors inciuded.

SPECIAL BARGAIN PACK. 25 boards for E£I.

P, & P. 3/6. With a guaranteed minimum of
85 transistors. Data on transistors inciuded.

PAMNELS with 2 power transistors similar to
OC28 on each board -+ components. 2 boards
{4 x OC28) §6/-. P. & P. /6

9 OA5, 3 OAIQ, 3 Pot Cores, 26 Resistors.
{4 Capacitors, 3 GET 872, 3 GET 8728, | GET
875. All long leaded on panels I3|n x 4in,
4 for 20/~-. P. & P. 5/-.

Lll(l)léggM%Ag%CI\’Y ELECTROLYTICS
16000MFD 12 7/6 ea. P. & P. 1/6
or £3.10.0 per doz. Carr. 10/~

250 MIXED RESISTORS 12/6
% & £ watt.
150 MIXED HI STABS 12/6

4, % & | watt 5% and better.

EXTRACTOR/BLOWER FANS
(PAPST)

100 CFM 2800 RPM 4%in x 4%in x 2in, Ideal for
kitchen extraction, instrument cooling, etc.,
etc. 50/- each. P. & P. 5/-. 240V AC 50Hz.

DIODES ex earr; siLicon

| Amp 1000 PiV. 4 for 10/=
20 Amp |50 PiV. 4 for £3. P, & P. 1/-.

BARGAIN RELAY OFFER

Singie pole change over sdver contacts 25V
1o 50V. 2.5k 8}, coil. 8 for 10/=. P. & P. |/~

KEYTRONIGS mail order only
52 EARLS COURT ROAD,
LONDON W8 01-478 8499

Microeircuits:
9, 50p. 741, £1.05. PA230, 92p.
PA254 87p PA257 £1.57. D40C1, 67p.

VALUE FOR MONEY

Plessey Microelectronics made a large
number of microcircuit audio ampli-
fiers. They tested these. The best ones
were marked SL403A. The next best
were marked SL402A. Some reject
devices were sold as scrap.

We sell Plessey marked SL402A for
£1.75, complete with full data circuits,
etc.

JEF ELECTRONICS (P.W.2),
York House, 12 York Drive, Grappen-
hall, Warrington, Lancs. Mail Order
only. C.W.0. P. & P. 10p. per order.

O/seas '15p.
Money back if not satisfied.

AERIAL BOOSTERS

We make four types of r.f.
transxstonzed pre-amplifiers
deband Radio Type L10 39/-

This covers the Medivm and Short Wave.
V.H.F. F.M. Radio Type L11 59/-
This covers the V.H.F. radio band.

V.H.F. Television Type L12 59/-
Please state Band and T and III..
U.H.F. Television Type 145 59/-
- Tunable over the U.H.F. band.
S.A.E. for Details. P. and P. 1/-

VALVE BARGAINS
Any 5—9/-; 10—14/-; 100—£5 10s; ECC82,
ECL.80, EF80, EF85, EF183, EBF89, EBII,
EY86, PCCE4, PCC89 PC97 PCF30,
PCF$6, PCL82, PCLS3, PCL84 PCL3S,
PL36, PY33 PYSI, PY$2, PYSOI PYS800,
30L15.
7 day Money Back Guarantee.

VELCO ELECTRONICS
62 Bridle St, Ramsbottom, via Bury, Lanes.

high gain
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RECEIVERS & COMPONENTS
(contmued)

Are you thinking
of building a

Save money and time

second converter/i.f, ampl;f;er

£7.95 (£7.19.0.)+3/6pp
price includes ¢hassis

PW. AMATEUR BANDS
COMMUNICATIONS RECEIVER
buy the full kit from us to build the

~ all ist class comp>inents
F&B. ELECTRONICS
5,Staple Inn, Holborp bars  E.C.1

Kits for all further assemblres available in later issues

£5 TELEVISIONS £5

Delivered anywhere in Great Britain
1, Complete & tested. llent condition
Carriage and ins. £1
17 Untested T.V.s 12 channel. 30/- Carriage £1. All makes

TUBES! TUBES!

Guaranteed 6 months
177 & 197 ANl MaKeS vvoneiirananiiainnrans s 30/-
P Ao 5a0eR000a00 oo
19” Bonded
. 28" Bonded

177 12 ch

Plus 10/-. carriage,

VALVES EXEQUIPMENT

Guaranteed 6 months

APRI2 1/- PCC84 1/6 PL38 4/8 688 1/-
EB91 34 PCFs80 1/8 PLS1 3/8 68W7  2/-
EBF89 2/6 PCC89 2/6 PYS81 1/~ 6U4 3/6
ECC82 2/6 PCL85 4/6 PY800 8/- 20D1  2/6
ECL80 1/- PCL84 3/ PY82 1/- 20P1 4/6
EF183 2/6 PCL82 38/6 PY33 4/6 20P3  2/-
EF184 2/6 PCF86 8/6 U191 8/6 30PLI 4/6
EY86 8/6 PCL83 2/6 6F28 3/86 30PI2 4/-

B30F5 2/3

On 2 valves or more 6d. postage & packaging

UHF TUNERS TO SUIT MOST MODELS

i.e. FERGUSON 850 900 Chassis
K.B. G.E.C. ete. 50/, P. & P. 10;-

VHF TUNERS MOST MAKES
20/- delivered. (Discount for quantity)

Dept. T.8.
THORNBURY TRADE
DISPOSALS

Thornbury Roundabout, Leeds Rd., Bradford. Tel. 665670

ASSORTED COMPONENTS, T7Ib, 20/-
C.P. COMPUTER PANELS, 5-BCI108,

Diodes, 4, 10/-. NPN/_PNP Slhcor_1
Transistors, Resistors, Diodes, Capaci-
tors, etc. Panels with four transistors,
2/-, 6/8, 3/-. 10/12, 5/.. 14/16, 6/-. 24
8/-. 30/32, 10/-. Post _2/-. Mail Order
only. JJW.B. Radio, 75 Hayfield Road,
Salford 6, Lancs.

BC108B 2/3; BC109C 2/6; 2N3705, 50V,
800mA, 100MHz, 2/9. Postage 1/-, SAE list.
GREENWELD, 24 Goodhart Way, W.
Wickham. Kent.

PRINTED CIRCUITS
P.W, STEREO TAPE RECORDER (Jan. 1971)
Twin channel

Preamplifiers/Record Amplifiers.—Price 13/-
Twin channel. Monitor Amplifiers.—Price 8/-.

Monitor Amplifiers.—Price 8/-.
All boards are drilled and tin plated with
reverse side screen printed for easy com-
ponent and connection identification.
S.A.E. for list of P.C. boards for other
Pprojects,

SERVITRON ELECTRONICS,

18, Beckdean Ave., Poulton-Le-Fylde,
Blackpool, Lancs. FY6 8BG.

NEW VALVES!

Guaranteed and Tested
24-HOUR SERVICE

25L6GT_4/6 | EBO1  9/— | KT66 16/6 | PYRL  5/-
30C15 12/8 | EBC33 7/8 | N78  17/- | PY82  5/-
30C18 12/9 | EBF89 6/- | PC86  9/9 | PY800 7/~
30FL1 12/6 | ECC81 3/6 | PCss  9/9 | PY801 7/-
30L15 12/9 | ECC82 4/ |PC97  7/8 |R19  6/3
30L17 14/8 ECC83 4/9 | PC900 7/- [ U25  13/8
30P4 12/~ | ECFS0 5/0 | PCCs4 6/3|U26  12/9
30710 1g/- | ECEw2 5/8 POCSS 93| Ulol  Ia/-
30PL1 13/3 | ECH35 5/8 | PCC189 9/8 | U251 14/~
30PL13 14/~ | ECHS1 5/9 | POFS0 5/11 | U320 14/
30PT14 13/6 | ECL80 6/8 | PCF86 9/ | UABCS0 8/~
CCH35 18/- | ECL82 /3 | POF801 6/6 | UBFS9 6/8
DAC32 6/9 | ECL86 7/6 | PCF802 8/9 | UCCS5 7/3
DAFIL 4/3 | EF39 4/6 | PCF80512/8 | UCHS1 6/6
DAF96 7/~ | EF80  4/6 | PCFS0611/~ | UCLS2 6/9
DFS3 76| EPS5 /9 PCLSy /9| UCLSS 10/9
DFol 3/~ | EFss 6/3| PCL8L 7/ | UF

DF96 7/~ |EF89  4/9| PCL85 8/8 UL84 e/s
DK32 6/9|EF91  2/8| PCLe6 8/~ | UY85 5/3
DK91 5/8' EF183 5/6 | PFL20011/8 \z77  3/9

Postage on 1 valve 9d. extra. On 2 valves or more, postage
6d. per valve extra. Any parcel insured against damage in
transit 6d. extra. Office address, no callers.

GERALD BERNARD
83, OSBALDESTON ROAD,
STOKE NEWINGTON,
LONDON, N.16

PADGETTS
RADIO STORE

OLD TOWN HALL,
LIVERSEDGE, YORKS

TEL. HECKMONDWIKE 4285

AIR POSITION INDICATORS. Contains gears, Ball
Races, Dimmer units, Lamps, four numbered
Counters. 24 Volt motor, etc. Great interest to the
model makerg, in good condition, 18/-, Carriage 10/-,

GROUND POSITION INDICATOR,. Contains 24 Volt
Lamp. Prisms, mirror, gears. Could interest schools
and model makers, 15/—, Carriage 15/~.

NEW BOXED UNIT TYPE 8$197. Contains two
Toggle D.P.8.T. switches, also one press Toggle
D.P.8.T. Sixteen miniature 500 Ohm. Pre-set Pots.
RX, TX, Switches, etc. §/—, P/P 4/6. £3 per dozen.
Carriage paid.

TOGGLE SWITCHES. D.P.8.T. 1/-, P/P 8d. on any
B8witch. 1 doz, Post Free. Ex Units,

D.P.D.T. SWITCHES 1/8. PRESS BUTTON
D.PS.T. 1/9.

G.P.0. RELAYS, EX-UNIT8 40¢ Obms. Doz, 10/-
P/P 5/-. Sample, 1/3, P/P 1/6.

SPECIAL OFFER. Bush 17" T.V. Sets Series 75. 12
Channels. Complete and Tested with good Tube
£6.10.0. Cabinet Fair. Carriage and Insurance
Passenger Train G.B. only 35/-. Untested 17” T.V.
Complete 12 Channel 50/— Carriage £1.

Speakers Removed from T.V. Sets. All P.M. 3 Ohma.
8 x 21 speakers 8/- each. §lot Speakers 8 x 2% §/-
each. Post on any Speaker 4/-,

8" P.M. Speakers in Cabinet with Volume Control
3 Ohm. Cabinet Condition Poor, Speaker First Class.
10/~ Post and Packing 10/—. Reclaimed T.V. Tubes
with 6 month Guarantee 177 AW 43/80, AW 43/88
40/-, MW 43/69 30/— each. All Tubes 15/- Carriage.

VALVE LIST—Ex Equipment, 3 months’ guarantee.
Single Valves Post 7d., over 3 Valves p. & p. paid.

ARP12  1/8 | PCL83  5/- | 6Us 5/~
Bhes o | Pre.  a- | Ee Sk
A S
%ggg; g;: PYsL 18 | 20p1 8/
ECLso  1/¢ | F¥82 1/8 | 90p1 5/~
EF50 1/~ | PZ30 5/1- | 20ps 2/8
EFS0 18 | mim 5- | sopta 5=
oL 9d. | U281 5/~ | sop12 5/~
o gf: B268 5/- 1 sors 2/8
PCFe0 2/~ | U251 5~ 1 sopL1 5/~
PCL84 4/- | 6B8 1/8 1 /3010 5/-
pcLs2 4/ bemwr 28 .

Please mention
PRACTICAL
WIRELESS
when replying to
advertisements

BUILD YOUR CIRGUITS
on

VEROBOARD

—the Universal Wiring Board—" "
obtainable from your local Retailer

Trade enquiries to:

Technical enquiries to:
VERO ELECTRONICS LTD.

NORMAN ROSE (ELECTRICAL) LTD.
8 St. Chad's Place, Gray's Inn Road, London, W.C.1

Industrial Estate, Chandler's Ford, Hants

If you have difficulty in obtaining

PRACTICAL WIRELESS

Please place a regular order with
your newsagent or send
subscription (£2-5-0) to Subscription
Department, Practical Wireless, Tower
House, Southampton St., London, W.C.2.

1 year's
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G. F. MILWARD

MAIL ORDERS: Drayton Bassett, Tamworth, Staffs.

ELECTROLYTIC CAPACITORS

WHOLESALE/RETAIL: I 369, Alum Rock Road, Birmingham, B8 3Dr. Tel: 021-327-2339

NOTE:IT IS ESSENTIAL THAT REFERENCE NUMBER IS QUOTED WHEN ORDERING THESE CAPACITORS

WIRE-ENDED TYPES

Q.
20/450v

816V
84/2-5V

2/150v
16/32/350V
A 32[275V
500412V
750/ | 2v

I6I50 ; EV)
20441275’

a.
400/50V
500/4v
500/25v
40/3V

REF. NO

To/l2v
20/15v
20/6.4V

50{i5v

|
|

12v
IOOI25V

1|
1/-|

NO.
G3[| 3A 2,000/30V
300[700[320V

6,000/30Y
125/200V (REV)
100/350V
100{150V
2o‘|ol|ol450v
200/20

50[50[350V —|
101

40:2’0/|0’/|0/350v 3/-
00/350
|oo;1oo;|eus/300v 5/-

7}
5/-]
2/-|G
2/-{G4/7
2/-|

~|G:

0/350V 6/-1G4
200[200[ 100/350V 716
650, 716(G5

250/ 15
50[50[200V
60/350V
60/200/275V

40/40/275V

40/40/450V
2000[7- v
150{30V
100/200/16/275V
35,000/15v
400/275V
€0/100{275V
IDOI4OOI300V

2v

,000/ 1
OI|00[50I350V
IOO {200/25V

G5/11

o.
IOOI20II0I350[20[50;/6

40/100/350V 2/6
40[40[40[40[350V 1[6 2/4
12,000/15V 15/-(H:
2,500/50V
2.000/15V

f
60/200/300V
40{350V
250/25V
325/25V
2,000/18V

2/- 125/200V

REF., NO.

HI/10A 10/10{350V
HIl2 2

| 00/200&60 {275V

50/80/300°

100/100/100/275V

50/275v

16/16/450V

1,000/100V

1611 6[375V

500712

500/50V
400/6 (REV)
32/32/350V
64275V
8/8/8/275V
500{6v
10/10/425V

75/400/16/275V
64/32/8/275V

TET TSGR ORI T &
IIX I

e T et

ol ¢

H8/13  6,000/6V
H8/13A 100/25/200/25V

Glj4
GHS
GI/SA
cl7

4/150v
8275V
321350V

1]
1/-]
1/-]

REF. NO.

G2/4 40/300V
G2/13  100/50V
GA4[3A 200/25V

16/16{275V 2)-

G4j5 16300V

G4/9  8/8/350V
G4/10  350/25V

G6/IA  3,000{I5V
G612 1,000/i2V

1/6
b
ie
-

2/-

50/150V
250/150V
25025V

32/32/275V

REF. NO.
H4/12 50050V
H5/6 250/50V

1-
2/~
146
2J6

G. F. MILLWARD, Drayton Bassett,

Tamworth, Staffs. Postage (minimum) per order 2/-

Famous for over 35 years for Short-Wave Equip-

ment of quality,
suppliers of Short~-Wave Receiver Kits for the

amateur 10,000 satisfied

H A C SHORT-WAVE
ITs

WORLD-WIDE RECEPTION

"“H.A.C."

constructor Over

pitals, Public Schools, R A.F., Army, Hams, etc.

KEW “DX” RECEIVER

Improved one-valve model “DX" mark 2.
Complete kit—price 88/- (post & packing 4/-).
Customer writes: '*Australia, India and Amezrica
at loud volume.”—"I amn 14 years of a.ge and ha.ve
Jogged over 130

were

In
tu

est. 1943 JOHNSONS et 22864

New ! CV2—a unique triple-purpose
VHF kit for the Amateur enthusiast.
and
Fantastic single trans-
istor gerformance ! Comprehensive kit
of high grade parts with three coils
covering 80-178MHz, 9v battery, etc.,
together with simplified diagrams and
instructions. Price complete, £4, post,
packing and insurance paid, direct
from makers. S.A.E. for literature.

tegrated converter, receiver,
ner-feeder.

JOHNSONS (RADIO)
St. Martin's Gate, Worcester
WR12DT

the Original

Colleges, Hos-

plus

from all over the world.”

instructions.

Send 8.A.E. for test report.

This kit contains all genuine short-wave com-
ponents, drilled chassis, valve, accessories and full
Ready to assemble, and of course,
as all our products—fully guaranteed. Full range
of other 8.W. kitg, including the famous model
“K" and “K plus” (iltustrated above). All orders
despatched by return. (Mail order only:) Send
now [or free descriptive catalogue & order form.

“H.A.C.”" SHORT-WAVE PRODUCTS
29 Oid Bond Street, London W.1

886

KEYNECTOR

The safe quick’
way to connect
electrical
equipment

to the

mams

Send for full details
EB INSTRUMENTS

46/6
+5/p&p

43-53 PANCRAS ROAD.LONDON NWAi
Tel:01-837 7781

www americanradiohistorvy com

LOOK AT THESE PRICES

CARTRIDGES

Acos GP67-2, GP91-38C 22/6; Acos GP93-1 26/8;
Acos GP94-1 82/8; Sonotone 9TAHC 89/6; Al
above in makers cartons; BSR X4H 30/-.

1WATT AMPLIFIER
Complete with volume control, rectifier, smoothing
cct, tully transistorised, OUR PRICE 27/6

PLUGS & SOCKETS

Phono plugs, red, white, yellow, green, grey, blue,
biack 11d 9/- per doz; Coaxial plugs, aluminium 1/6;
Coaxial couplers 1/—; 2 pin DIN plugs 8/-; 3 pin
DIN plugs 8/-; & pin DIN plugs 8/5; 2 pin, 3 pin
DIN sockets 1/8; wander Plugs 8d8; sockets 8d;
Banana plugs 1/1, sockets 1/—; 3.5mm J/Plugs 1/6
& 2/6; Btandard J/Plugs with solder terminals 2/~;
Chrome 8/—; Side Entry J/Piugs black and chrome
4/9; Tnsulated j/sockets, ojcct 8/3, c/ect 8/8.

ELECTROLYTIC CAPACITORS

4uF, 160v 9d; BuF 500v 8/-; BuF 12v 10d; BuF +
8uF 450v 4/3; 10uF 150v 8d; 12uF 25v 9d; 16uF
450v 2/9d; 16uF + 16uF 450v 4/8; 30uF 10v 8d; 50uF
10v 94; 100uF 9v 9d; 100uF 12v 9d; 150uF 12v 8d;
320uF 9v 1/-; 1500uF 30v 3/9; 2.5uF 16v 6d;
10uF 16v 1/8; 5006uF 25v 10/-; 10,000uF 25v
15/~; 20,000uF 30v 21/-.

MICROPHONES

Acos Mic 45 22/8; Acos Mic 60 18/11; Planet CM70
80/~; Hand Mike 15/-; Shure 201 25; Shure 444
£10.10.0.

VALVES
PY817/2; PCL82 7/9; EF183 8/-; EF184 9/~

PLEASE NOTE CHANGE OF ADDRESS

GEORGE FRANCIS (Dept PW),

12-14, Middle Gate, Newark, Noits.
Telephone: Newark 4733.
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LECTROVALUE

EVERYTHING BRAND NEW & TO SPEC e LARGE STOCKS ¢ NO SURPLUS

MANY ITEMS AT NEW REDUCED PRICES

BARGAINS IN NEW SEMICONDUCTORS ail power types supplied with free insulating sets

PEAK SOUND PRODUCTS

MO = metal oxide Electrosil TR5 ultra low noise
W — wire wound Flessey.
Values:

E12 denotes serles® 10, 12, 15, 18, 22, 27, 33, 39, 47, 56,
63, 82 and their decades.

E24 denctes series: as E12 plus 11, 13, 16, 20, 24, 30, 36,
43, 51, 62, 75, 91 and their decades.

INTEGRATED CIRCUIT

AMPLIFIERS
SINCLAIR IC10 complete with instruction book giving
amplifier circuit details and range of applications.

59/8 nett.
Components pack for sterec ine. mains transiormer,
controls ete. £4.15.0 nett, -
PLESSEY SL403A Now only 42/8 nett 3W into 7-5Q for
18V supply. Application data sent with two more.

IN914 1/8 |- 2N3706 2/8 | 40512 45/6 | BC147 8/~ | BFY51 4/~
1N3754 4/- 2N370; gﬂg 406{)27 125: BC148 g;- BSX20 g_/o ENGLEFIELD KITS
2N370 AC1O BCH49 ~ | BYI164 16/~ Build it 12 4+ 12 watts
IN4L48 3 1 owamoo 28 | ACI26 4~ | BC153 7~ | BY2s8 3/8 i
1NG0G4 / 2N3710 2/6 | AC127 4/~ | BCl54 7/ | Clo6B1 14/6
18940 1/~ } oN3711 2/6 | AC128 4/~ | BC187 3/9 | mci40 5/~
2N686 8/6 | 2N3751 24/~ | AC176 6/~ | BC158 8/6 | MJ480 21/-
2N897 3/8 | oN3794 8- | ACY22 4/6 | BCl59 8/9 | MJ481 27/~
2N708 2/9 | 2N2819 7/~ | ACY40 4/~ | BCl167 2/6 | MJ491 30/—
2N1131 6/3 | 2N3820 12/~ | ACY4l 5/~ | BCl6s 2/3 | MPF102 78
2N1132 8/2 | 2N3904 7/8 | ADl42 14/3 | BCl69 2/ | NKT403 15/8
2N1302 4/- | 9N3906 6§ | AD149 12/~ | BCL77 6/3 | NKT405 185/~ o .
2N1303 4/~ 2N4038 4/- AD161/AD162 BC178 5/8 0A47 1/9 Btereo ampllﬂ_er in y:_nodu]a.r kit form 12 watts per channe
2N1304 4/8 | 2N1059 4/~ (matched) 14/-pr | BCL79 8/ | 0A90 1/8 £38/8/-; Cabinet kit only £6. These prices nett.
2N1305 4/8 | 2N4080 4/- | AF114 7/~ | BC182L 2/6 | 0A91 1/3 As recentlv reviewed in Hi Fi Bound.
BN 7~ | Naes 4o | Awis §6 | Dot Bie | oA 3> | BAXANDALL SPEAKER SYSTEM
2N1711 7/- | 2N4062 ~ | A BC184L 0A99 /-~
2N2147 19/— | 2N4284 8/~ | AFIL17 6/6 | BC186 8/6 | 0A200 111
2N2218 9/3 | 2Nd4286 8/~ | AFl24 /6 | BC212L 5/~ | 0A202 2= Designed by Peter Baxandall.
IN2970 12/9 2N4289 3/~ AF127 /~ BC213L 5/— 0oC71 5/6 Superb reproduction for its
2N24583 6/3 | o2Na2el 3/~ | AF139 /6 | BC214L 5/3 | TIP31A 18/~ size. Handles 10 watts with
2N2484 718 | 2N4292 8/~ | AF180 18/6 | BCY70 4/~ | TIP32A 20/- ease. Uses ELAC 16 Q 59RM109
2N2646 10/9 | 2N4410 4/9 | AF239 9 | BDI121 21/~ | TISd3 10/8 speaker Unit Kit £18/12/- nett;
2N2004 11— | 2N5062 12/3 | ASY26 /6 | BD123 21/~ | ZTX300 3/6 built £19/8/8 nett.
2N2924 4/~ | 2N5163 5/~ | Asyo7 /3 BD124 20/~ | ZTX301 8/6
2N2925 4/g 2N5i92 gg;; %?3?18 . ;s gvleg lg/g g’rxsoz :;g AINLINE A LIFIER KITS
2N2926 g/ 2N5195 - F17 1 ZTX 303
2N3053 5/8 2N5467 9/9 BA102 /- BF180 12/- 2TX304 6/9 II{véAISI d\!sgned mn.lxxlapmplliﬁerfits !
2N3064 14/3 | 2N5458 9/9 | BAL56 /-~ | BF194 7/~ | ZTX500 5/~ ol o 5 .
= Input sensitivity 500-700mV for full output into 8 Q.
2N3055 15/~ | 2Nb459 9/9 | BAL30 4/6 | BF195 7/6 | ZTX501 5/- Power Kit price S e tnre
2N3325 20/9 | 40250 14/8 | BALS6 /- | BFX29 8/8 | zZrxsoo 6/~ el pogloiis
2N3663 11/8 | 40361 12/6 | BC07 /9 | BFX84 819 | Zrx503 5/- o P P
2N3702 2/8 | 40362 18/~ | BC108 /6 | BFX85 7= 19 oW 1887— it 99/
2N3703 2/8 | 40406 g3 | BCioo /9 | BFXS? 5/9 | ZTX504 I 25w 190/~ nett Nia
2N3704 2/6 | 40408 148 | BC125 11/- | BFX88 ¢/3 | ZTX530 - /5 0w 210/- nett 1181
2N3705 2/8 | 40430 87 BC126 11/ BFY50 4/8 | zrx531 8/9 70W 252/~ nott 13810
RESISTORS
Code Power Tolerance Range Values 1to 9 10 to 09 100 up 30 ;V.V.ATT BAILEY AMP. PARTS
available (see note below) Sensitivity 1.2V for full output into 8Q
] 1/20W 5%, 82 0-290K Q El2 18 16 15 Trangistors and PCB for one channel £7/5/8
C 1/8W 5%, 4-7 Q-330K O E24 2-5 2 1.75 Transistors and PCB for two channels £14/11/-
o] 1/4W 109, 47 Q-10M Q F12 2-5 2 1-75 Capacitors and registors (metal oxide) 40/- per channel
C 10w 59, 470-10MQ o4 3 25 2.95 Complete unregulated power supply kit £4.15,
fo 1 g geuMs : : 7
MO /2w 24, >
i 1w %410 022 a-190 El2 18 oll quantities ZENER DIODES
3 - all quantities 5% full range E24 values: 400mW: 2-7V to 30V $/9 each
ww ™w 5%  I12Q-10KQ Ei2 1/9 all quantities 1W: 6-8V to 82V 8/~ each 1-5W: 47V t0 75V 12/~ each
Codes: C = carbon film high stability low noise Prices are in pence each for same ohmic value and power Clip to increase 1-0W rating to 3 watts (type 266F) 9d.

rating, NOT mized values. (Ignore fractions of 1d. on tolal
resistor ore

WAVECHANGE SWITCHES
LONG SPINDLES

1P 12W; 2P 6W; 3P 4W; 4P 3W 4/D each
SLIDER SWITCHES D.P.D.T. 8/- each
NEON INDICATOR LAMPS

all 200/250V. Square bezel, red only 3/8
Round chrome bezel red, amber, clear 4/ each

Toggle switches, 250V a.c. L5A.
chrome dolly and chrome milled nut 8.P.8.T, 8/8; 8.P.D.T.
4/8; D.P.D.T. §/9; 8.P.D.T. centre off §/-.

8-DeC’s put -an end to “birdsnesting”. Components just
plug in Saves valuable time. Use components again and
again. B-DeC (70 points) only 20/-. Compact T-DeC,
increased capacity, may be temperature-cycied. T-DeC

(208 points) only 50/-. Full range stocked.

MULLARD polyester C280 series

250V 20%: 0-01; 0002 0-033, 0-047 8d ea. 0-068; 01
9d ea., 015 11d., 0-2 1/— 10% 033 1/5, 0-47 1/8, 0-68
2/8, LiF £/9. 1-5uF 4/2. -SuF 4

MULLARD SUB-MIN ELECTROLYTIC
€426 range axial lead 1/3 each
Values (uF/V): 0-64/64; 1/40: 1-6/25; 2-5/16; 2-5/64; 4/10;
4/40; 5/64; 6-4/6-4; 64/25 814: 8/40; 10/2-5; 10/16; 10/6.
12-5/25; 16/40; 20/16; 25/8-4; 26/25; 32/4; 32/1
32/40; 32/64; 40/18; 40/ -5, 50/6-4; BO/2B; 50/40; 64/4

; 80/2- 80/16; 80/"5 100/6-4; 125/4; 125/1f
125/16 160/25 200/6-4; 200/10; 250/4; 320/2-5; 320/6-
400/4; 560/2-5.

LARGE CAPACITORS

High ripple current typea: 1000/25 5/8; 1000/50 8/2;
2000/25 7/4: 2000/50 11/4: 2000/100 28/8; 2500/64 15/5;
2500/70 19/8: 5000/25 12/6; 5000/50 21/11; 5000/100 58/8;
1010/00]15 17/-; 10000/25 M/G 10000/50 44/—; 10000/70

MEDIUM RANGE ELECTROLYTICS
Axial leads: 50/50 1/9; 100/26 1/9; 100/50 2/6; 250/25 2/8;
330/25 £/8; 250/60 8/9; 500/25 3/9; 500/50 4/6; 1000/25
4/-; 1000/50 6/~; 2000/25 6/—.

SMALL ELECTROLYTICS

Axial leads: 4-7/10: 4-7/25; 5/50 1/- ea. 10/10; 10/25;
10/50, 83/10; 50/10 1/~ ea. 22/25; 25/50; 47/25; 100/10;
220/10 1/3 ea.

ENAMELLED COPPER WIRE, even No 8.W.G only-
20z reels 16-22 B.W.G. 4/3;24-30 8.W.G. b/-: 32-34 8.W.G-
5/8: 36-38 8.W.G. 6/3. 4 0z reels 18-22 8. W.G. only 7/6,

CARBON TRACK
POTENTIOMETERS, long spindles

Double wiper ensures minimum noise level.

Single gang linear 220 Q, to 2-2M Q 2/8
Single gang log 47K Qto 22MQ 2/8
Dual gang linear 4-7K Q to 2-2M ) 8/8
Dual gang log 47K Q to 22M Q 8/6
Log/antilog 10K, 47K, 1M Q only 8/8
Any type with }A D.P. maing awitch, extra 2/3

Please note: only decades of 10, 22 and 47 are available
within ranges quoled.

CARBON SKELETON PRE-SETS

Small bigh quality, type PR, linear only 100Q, 220 O
470 Q, 1K, 9K 2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K,
1M, 2M2, 5M, 10M Q Vertical or horizontal mounting 1/-
each.

COMPONENT DISCOUNTS

10% on orders for components for £5 or more, 15% on
orders for components for £15 or more (No discount on
nett items).

POSTAGE AND PACKING

Free on orders over £2, Please add 1/8 if under. Overseas
orders welcome: carriage charged at cost.

THE NEW ELECTROVALUE

CATA LOGUE

48 p: ds of it packed with infc
generously illustrated with product pictures and technical
diagrams. 2/- post free. Add 4/- if required to be sent
o’seas by air mail.

ELECTROVA

(Dept. PW.271) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Hours: 9—5.30: Sat. 1 p.m. Tel.: Egham 5533 (STD 0784-3) Telex 264475

www americanradiohistorvy com
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www.americanradiohistory.com

‘Head Office and Warehouse
MA WESTBOURNE GROVE
LONDON W2

Tel. PARK 5841/2/3

Z & | AERO SERVICES LTD.

Please send all correspondence and Mail-Orders to the Head Office
When sending cash with order, please include 2/6 in £ for postage and handling

MINIMUM CHARGE 2/6. No C.O.D. orders accepted
PLEASE NOTE THAT THE VALVES OFFERED BELOW ARE NOT NECESSARILY OF U.K. ORIGIN

Retail Shop

85 TOTTENHAM COURT ROAD
LONDON W1

Tel. LANgham 8403

Open all day Saturday

PLEASE NOTE THAT ALL PRICES ARE IN DECIMAL PARTS OF £, 1.E. IN NEW PENCE

OR3 5 | caRo 0d6 | smws ot | sbwe 0% |First Quality  Fully G teed | Ere 00 | pre ods | Foresoods | viar ois
0A3  0.45 .40 | 6EW6 9BW6 0.l EFS6 0. i X .
0B2 035 | 6AS3 035 | 6FL 075 | 10cs oo | T ISt LUakty ully Guarantee F89 0.28 | EZ80 0.25 | PCL8010.70 | U201 0.35
OB3  0.60 | 6AS7G 0.80 | 6F5  0.50 | 10D1  0.50 EF91 0.33 | EZ81 0.28 | PD500 1.50 | U281 0.40
0C3  0.38 | 6AT6 0.30 | 6F6G 0.30 | 10D2 0,40 EF92 040 | GY501 0.80 | PF86  0.80 | U282 0.40
ODS  0.35 | 6AU6 0.25 | 6F11 0.38 | 10F1 0.90 EF9% 030 | GZ30 0.40 | PF8I8 0.85 { Usol 0.40
IB3GT 0.38 | 6AV6 0.80 [ 6F13 0.38 | 10F9  0.50 EF97 065 | GZ31 0.33 | PFL2000.70 | U403 0.50
IL4 020 | 6AWEA 0S5 | 6F14 0.85 | 10F18 0.5 BRAND EP9S 065 | Gz32 0.48 | PL33 0.5 | U404 0.40
IRS 095 | GbES 030 | OF1S 045 | 10LD1Lges EFios 098 | Gga4 040 | PTS1 080 | DaBOSD
IR 0.35 io8 .30 | 6F1 .45 | 10LD11 0. . X .
I 27 | 6BF5 080 | 6F22  0.80 | 10P13 0.56 F800 1.00 | HABC PL82  0.45 .35
o ogg 6BFG 080 | 0F2s 093 | 0bis 1.10 ECTRONIC VALVES |Ero 13 PL83 0.45 | UAF4L 0.50
IT4 %5 | 6BHG 045 | 6F%5 095 | 12455 060 | B L E EE90 0.30 | HK90 0.35 | PL84 0.40 | UAF42 0.55
IU4 027 | 6BJ6  0.45 | 6F26 3.35 12AC6 0.40 %gi .§g g;gg Hg BL302 .go UBCsl ogo
U5 50 | 6BK7A 0.55 | 6F28  0.60 | 12AL5 0.45 i i .
ve 46 | 6BL7GTA | 6J4 050 | 12AQ5 0.43 | 30AES 500D6G1.65 | DK92 0.50 | ECC84 0.30 | EL36 050 | N78  1.15 | PL508 0.90 | UBFS0 0.4
IX2B  0.40 0.65 | 6J5GT 0.30 | 12AT6 0.80 | 30C1L 0. 50L6GT0.50 | DK96 0.42 | ECC85 0.80 | EL4l 0.55 | PABC800.40 | PL509 1.30 | UBF89 0.3
9D21 035 | 6BN5 0.43 | 6J7 045 | 12AT7 0.33 | 30015 85A2 0.40 | DL96 0.42 | ECC88 0.40 | EL42 0.58 | PCB6 0.80 | PL509 1'30 | UBLL 0.5
344 0.35 | 6BN6 0.40 | 6K6GT 0.55 | 124U6 0.30 | 30C17 0. 90AV 2,50 | DMI160 0.65 | ECC89 0.50 | EL8L 0.55 | PCs8  0.80 | PLsol 0.80 | UBL21 0.6
3B28 215 | 6BQ5 0.25 | 6K7  0.35 [ 12AT7 0.30 | 30C18 0.76 | 90C1 0.60 | DY86 0.33 | BCCS1 0.20 | EL83 0.42 | PC97 0.50 | PM84 0.5 92 0.35
3BP1 2.75 | 6BRS 0.85 | 6K8G 0.35 | 12AV6 0.33 | 30F5 0.85 | 90CV 125 | DYs7 0.35 | ECC1890.60 | EL84 0.25 | PC900 0.48 | PY31 0.0 | UCC8S 0.40
304" 0.40 | 6BST 130 | 6K23 0.55 | 12AV7 050 | 30FL1 0.7 07  0.50 | DY802 0.50 | ECF80 0.35 | EL85 0.43 | PCC84 0.40 | PY33 0.63 | UCFS0 0.55
ase .35 | 6BW6 0.85 | 6K25  0.75 12axy 0.30 | 30FL12 0.83 | 812A 850 | E55L  2.75 | BCF82 0.35 | EL86 0.0 | PCC85 0.40 | PY80 0.35 | UCH21 0.60
V4 0.45 | 6BW7 0.70 | 6L6GT 0.45 7 0.70 | 30FL14 075 | 813 8.5 | E8SCC 0.85 | ECFe6 0.85 | EL90 0.35 | PCCS3 0.55 | P¥81 0.30 | UCH4Z 0.70
fhicy 0.60 | 6BX6 0.25 | 6L7 45 | Tobis A055 | 30L1  0.40 | 866A 0.75 | EI30L 5.00 | ECF8041.50 | EL95 0.35 | PCCS9 0.50 | PYS2 0.30 | UCH43 0.75
5U4G 6BZ6 0.35 | 6L18  0.45 | 12BA6 0.35 | 30L15 0. 5642  0.65 | E1S0F 0.95 | ECH42 0.70 | EL360 1.15 | PCC1890.55 | PY83 0.38 | UCHS1 0.3
5U4GE 0,42 | 6C4 .33 | 6LD20 0.40 | 12BA7 0.35 | 30L17 0. 6080 1.50 | EABC800.35 | ECHS1 0.80 | EL803 1.00 | PCC8050.85 | PY88 0.40 | UCLSL 0.8
V4G 0.42 | 6C5GT 0.40 | 6N7GT 0.40 | 12BE6 0.85 | 30P12 0. 6146 150 | EAF42 0.55 | ECHS3 0.40 | EL821 0.55 | PCC8060.80 | PY500 1.00 | UCL82 0.3
5YSGT 0.32 | 6CA4 0.28 | 6P1 .60 | 19BH7 0.40 | 30P19 0. 6146B 2.50 | EBC33 0.50 | ECHS4 0.45 | EL§22 0.90 | PCF80 0.30 | P¥800 0.50 | UCLs3 0.8
5Z3  0.50 | 60A7 0.50 | 6P28  0.65 | 12BY7 0.55 | 30PL1 0. 6360 1.25 | EBO41 0.65 | ECL80 0.40 | ELL80 0.75 | PCF82 0.86 PYS01 50 | UF41 0.6
574G 040 | 66B6  0.30 | 6Q7  0.40 | 12K5  0.55 | 30PL13 0. 6939 215 | EBCSL 0.30 | ECLS1 0.45 | EM34 0.90 | PCF84 0.50 .35 | UFd2  0.80
6/30L2 0.75 | 6CDEGA 6SA7 0.40 | 12K7GT0.35 | 30PL14 0.80 | 7199 0.75 | EBF80 0.40 | ECL82 0.35 | EM71 0.75 | PCF86 0.60 quz 6215 | UF43  0.60
6AB4 0.35 115 | 68G7 0.85 | 12Q7G 0.30 | 3548 055 | 7360 1.80 | EBF83 0.40 | ECL83 0.65 | EM80 0.40 | PCF87 0.85 | QQV03-10 | UF80 0.35
6AF4A 050 | 6CG7 0.50 | 6SK7 0.85 | 128R7 0.35 | 35A5 0.75 | 7586 1.25 | EBF89 0.30 | ECL34 0.55 | EMS1 0.60 | PCF8010.50 1.25 | UF85  0.40
6AG7 0.40 | 6CH6 0.55 | 6SL7GT0.35 | 1487 080 | 35B6 0.6 | 7895 1.25 | EC53 0.50 | ECL85 0.55 | EM84 0.35 | PCF8020.50 | QQV03-20A | UF89 0.35
6AH6 050 | 6CL6 0.50 | 68N7GT0.35 | 20D1 0.45 | 35C5  0.40 | 9002 035 | ECs6 0.60 | ECL36 0.40 |-EM85 1.00 | PCF8050.75 25 41 0.65
6AJ8 0.30 | 6CW4 0.63 | 6SQ7 0.0 | 20L1 1.0 | 35D5 0.70 | 9003 0.50 | EC88 0.60 | ECLLS0 EM87 055 | PCF8060.70 | TT21 2.5 | UL8d 0.30
6AK5 0.30 | 60Y7 0.65 | 6SR7 0.40 | 20P1 0.50 | 35L6GT0.50 | AZL 0.48 | ECoo 0.38 50 | ENol 0.35 | PCF8080.75 | TT22 2380 | UMs4 0.20
6AK6 057 | 6D3 045 | 6T8 035 | 20P4 110 | 35W4 0.30 | AZ3l 055 | EC92 0.35 | EF37A 0.60 | EY51 0.40 | PCH2000.70 | U18/20 0.75 | UYIN 0.50
6AL3 0.43 | 6DC6 0.75 | 6U4GT 0.60 | 20P5  1.20 | 3523 0.80 | CBL1 0.80 | EC93 0.50 | EF30 0.40 | E¥Y80 045 | PCL81 0,50 | U25 75 | UYLl 0.65
6AL5 020 | 6DK6 0.48 | 6USA 0.40 | 25C5 0.50 | 35z4G 0.0 | CBL31 0.90 | EC80102.25 | EF40 0.50 | EYS1 0.40 | PCL82 0.85 | U26 75 | UY4l 045
6AM5 0.2 | 6DQSB 0.83 | 6X4 030 | 25L6GT 0.45 | 3525GT0.40 | C¥Y3L 0.35 | ECC40 0.80 | EF41 0.65 | EY83 0.55 | PCL83 0.85 | U3l 045 | UYs2 050
6AM6 0.33 | 6DS4  0.76 | 6X5GT 0.35 | 25%4G 0.30 | 50A5 0.70 | DAF96 0.42 | ECC81 0.33 | EF42 0.70 | EY86 0.40 | PCL84 0.45 | U37 150 | UYs5 0.30
6AQ5 035 | 6EA8 0.58 | 6X8  0.55 | 25Z6GT0.65 | 50B5 0.45 | DF96 0.42 | ECC82 0.30 { EF80 0.25 | EY87 0.43 | PCL85 0.40 | U2 0.3 | W728 0,60
6AQ6 055 | 6EH7 0.30 | 6Y6G 0.65 | 30A5 045 50C5 0.40 | DK40 0.55 | ECC83 0.30 | EF83 0.55 | EV88 0.43 | PCL86 0.45 ! U76  0.30 | Z803U 0.90
TRANSISTORS SYNCHROSCOPE TYPE C1-5 | TWO NEW MULTIMETERS
9N404 017 | 28034  1.00 | BCY34  0.80 FROM RUSSIA
2N444A 025 | 28102 40 | BCY72  0.20
oN696  0.80 | 28104 .50 | BCzZIL  0.40
2K607  0.23 | 28701 .50 | BD121  0.80
oN698  0.40 | 28702 .50 | BD123  0.95
2N705 0.70 | 28746 .3 BPFIL15 0.20
oN706 015 | AC113 015 | BFis7 025
2N708 g.gg ACI25 030 | Bpi7s  0.80
2N753 2 AC126  0.25 | BF18l  0.25
2N929 0.30 | ac127 21 BFi84 0.25 Type U43|2
2N930  0.35 | AC128 020 | BFiss  0.20
e 035 | AC1s3 025 | prios 0.0 U4313
2 g AC154 . BF195 015
oN1132 045 | ACI157 020 [ BF196 0.20
NIt oo | A%I% 048 | mmer 020 Eome DH1E—Lom somat
g g B .. 'YDe 0w sengie
oN1302 0.25 | AC187 .3 BFY17 30 tivity instrument (667
2N1304 ggg AC188 .3 BFY19 .60 0.p.v.) 1% accuracy on
INIE 0me | acmir 030 | BFYsO 28 DO and 1% on AC. 9 current ranges onA)Cg(SOOI.LA t0 64)
¥ & BFY51 . N . 8 t ranges on AC (1-5mA to 6A). 9 voltaze ranges
e o 46t 0% | BFYs: 0. 5 g-i.nh:'?epgﬂgg e ;19_?;:01"0 viewing hood, giving | 3510 5007 AC/DE, Resisiance 0510 0k < Misver seate
! 2 T 18] 2y 11 o
2N1309 832 ACY21 .20 %gg%g .30 Baf)dwidt.h {0 ¢/s—10 me/s. Triggered sweep pre-set at PRICE, complete with leads and steel carrying case £9.75
N B M S| B o | iiieseaedionhth e b s By | a vas o o D0 20 ap w46
No1d o5 | AD1e 30| meyosa 080 | cryutal calibrator providing timing marks at 06-2-1:5- | § PF qutent Tases St to LOR, 8 AC epient pengee
2N2147 075 | AD161  0.85 0016 5 20-100 g sec 4 5%. 0-5-500k . A 1-5% DO and 2-5% AC.
2N2160 lgg AD162 085 | o5 ‘85 Amptitude calibrator directly calibrated in volts. %‘:ﬁ;"‘;‘é"; 500k Q. Accuracy % o AL
ggg;g .40 ﬁf‘ﬂ? Ogg gg;i ogg ;%uzz&;gﬁ:ﬁ’%ﬁg&?&c PRICE, complete with test leads and steel carrying ?183 -
.45 3 . .
2?32;&; 25 ﬁi’«i}‘% ’3% 0C25 0.40 PRICE £38.00. Packing and carriage 1.50
aN2477 065 | hFiis 045 | 9028 .30
osos 080 | ARl 035 | 6ok 0.6 ATURE 11N GATHODE RAY TUBE MINIATORE CERAMIC CAPACITORS 25V WORKING
o 015 arier 038 | 0G5 035 YOTPE DHa-o1 0PI 1081 5% tolerance 209743 90-47-50-65-62-100-120-150-
¢ 2 AF S i 180-220-270-330-39 --560-- 20-1000D.
aN926 015 | aF180 0385 | 903 -89 | 63v neater. Anode voltage 500v. Sensitivity ¥ plates Allat 10np (2/6) per dozen.
2N3058  0.30 | AF181 .85 | G4y 90 | 45v/em; X plates 52vjem (typical) Y plates suitable for +50%-20% tolerance 1500-2200-3300-4700-6800-10,000
2N30§§ Ogg AFlBg g.sg Gis 0.20 assymmetrical deflection. Green face, medium Persistence. —15,000 pF—All at 15np (3/-) per dozen.
2N31 ¥ AF23 .4 i +80%-20% tolerance 0.022-0.033-0.047 uF.
aNs134 .gg AFZIL _32 octo 20 PRICE £6.0.0 p.p. 0.25 % ay/.%np PT Rae ©
2N3: g ASY26 . g Minimum orders 12 of one size.
oN3392 015 | Asy27 0.30 | OC72 .25
3 0.1 X 0C73 .40
INSohe Oan | Asyzs 080 ) Oons 25 CARTRIDGE TYPE HS32 EHT RECTIFIER
ZNgs 940 | Asm: Qa5 T2 25 | 10.000piv. Rectified current 350mA mat. Surge current HALF WAVE WIRE ENDED SILICON RECTIFIERS
SNad0s 015 | Abyrs 0301 OcisD 030 | 30 Amps. PRICE £7.00 BY101 1 Amp 10np
04 0.8 0Cs81 .25 , BY105 11Amp  20mp
2§g4li % | asys .go o BY125 455 mA 13np
2 . 3 =
2N3i15 .1 %2}?7“ .1 0Cs3 .20 BY127 1 Amp 15np
2N3416 025 | BCI108 1 0013g 0-23 OUR NEW 1670/1971 CATALOGUE IS NOW READY BY130 450 piv. 800 mA 10up
oN3417 025 | BCioe .20 | 0C14 -
IN3702 15) BC113 0.4 gg}% g'gg AND AVAILABLE FREE OF CHARGE. PLEASE
ggg;gi 20 %gi:lai olgg 0c171 095 | SEND QUARTO STAMPED AND ADDRESSED INTEGRATED mouonrmm DUAL OPERATIONAL
INSTOT 988 | Bol4r 020 OC200 080 | ENVELOPE FOR THIS VALUABLE SOURCE OF MPLIFIER MCl435P
2 i 14 . I ) -in-
9N3710 016 | BC149 0.15 | 00202 0.85 | REFERENCE LISTING MANY THOUSAND TYPES TWO faceteal antphﬂers in 11_;;;;1 %%aélnu; J;;evzﬂ:xgs;
oS 050 | Bosz 045 oczes 080 | or vaLves, smamconNDUCTORS, TUBES FIC. gain 7000, Max. differential input & 5V. Power supplies
25002 0 BCY30 '35 | 00205 0.70 6 to 9V. Max. frequency 1 mefs. *2.00.
28004 _ 1.00 | BCY33 0.25 | 0C206  0.70
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~ Three superb
Build-it-yourself speaker
kits fromWharfedale

You could almost say design-it-yourself kits—as each one owes its inspiration to your wishes! In fact,
as fast as we issue one kit you ask us for another, till we can hardly keep pace with demand. So if
you've a perceptive ear and an eye for real value, make your choice today from the 3 below.

Unit3

Compact bookshelf system

8” Bass/Mid Range speaker and
acoustiprene tweeter.

Frequency response 50-17,000 Hz.
Crossover unit.

HENERcorerel HE B
To: Rank Wharfedale Ltd., Idle, Bradford.
. Please send me leaflets describing your speaker kits. .

Unit4

Full range floor-standing
system

2 speakers (12” Bass and 3”
Treble).

Frequency response 45-17,000 Hz.
4-element crossover unit.

Rec. Retail Price £16.0.0.

. Name (Block capitals, please)
. Address

'[ﬁl‘"
Wi1/71
\ YT 111312111114 ol

Unit5

For the real enthusiast

3 speakers(12”Bass, 5”Mid Range,
and 1" Treble). Frequencyresponse
40-20,000 Hz.,

6-element crossover unit.

Rec. Retail Price £23.10.0.

@ All kits are complete with speakers, crossover unif,
acoustic wadding, mounting bolts and connecting wire,
and full assembly instructions. No special technical
knowledge necessary.

B the true sound in High Fidelity.
Rank Wharfedale Ltd.

Idle, Bradford, Yorks. BD10 8SQ

Published approximately on the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London, E.C.4. Tel: 01-634 4444, Printed in England by Index Printers,

Dunstable, Beds. Sole Agents for Australia and New Zealand—Gordon and Goteh (A,

/sia) Ltd.; South Africa—Central News Agency Ltd._; Rhbodesia and Zambia—Kingston Ltd.; East

Africa—Stationery and Office Supplies Ltd. Subseription rate (including postage); For one year to any part of the world £2 5s 0d. (£2-25)

PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or
otherwise 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 muti-
lated condition or any unauthorised cover by way of Trade, or affixed to as part of any publication or advertising, literary or pictorial matter whatsoever.
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ENGLAND'S LEADING ELECTRONIC CE/VTI?ES

HI-FI < COMPONENTS - TEST - PA.-
BUILD YOURSELF A QUALITY RADIO

Excellent printed circuit design with
full power output. Fully tuneable on
both MW/LW bands. 7 Mullard tran-
sistors. Fitted 5in. speaker. Room
filling power. Easy to build with terrific
results, Two colour leather-cloth
cabinet with silvered front. All local
and continental stations. Compiete
detailed instructions.

Total cost £6.19.6. p.p. 6/6.

All parts sold separately.

Ask for leaflet No. |

YOU CAN
SAVE 259

on Garrard, Goldring
and McDonald Decks

*SP25 Mk. Il £10.15.0
*SL65B £14. 9.6 +AP75
sL7aB £25. 0.0
MP610 £13.19.6
GL75 £32. 0.0 (P. & P, 7/6 any type)

PLINTHS & COVERS
*Standard 89/6. P. & P. 4/6. tDeluxe £8.15.0. P. & P. 6/6
SPECIAL OFFER' The above decks supplied with 9TAH/C
Diamond Add £2; 940 magnetic Add £3; G850 or AT66 Add £5;
G800 Add £7.10, 0 GP91 SC Add £1 (Also applies to MP60/P! C

DISCOTHEQUE -

ELECTRONIC
ORGANS

You can build our Mayfair
Portable for

£99 5

All parts available separately
s, al dels to ch

from—uvisit our New Show-
rooms at 309 Edgware Road.

SPECIAL! SP25 fitted G800 with Plinth/Cover wired and
mounted £20.19.6 P. & P. 10/~. (Mk. 1l £22.10.0)

2025 TC with 9TAH/C dlamond plinth and cover wired and
mounted £13.19.6. P. & P. 10/,

GL69 i fitted G800 p‘lnth and cover wired and mounted
£35.0.0. P. & P. 12/6.

LSO IN STOCK

DISCOTHEQUE
—PA CENTRE

All the latest equipment in
stock. Call and see for your-
self or send tor latest lists.

A

2025 TC/STAHC diam. £8.17.6; 3000 LM/STAHC diam. £9.15.0.
3500/KS40A £11. IO 0, MP60 fitted plinth and cover (see above
for cartridges) £17.12.6. P. & P. [0/-.

*FREE—CompIete lists No. 16/17 on request.

sacomenr  SAVE £££7s

EQUIPMENT
PROJECT 60 PACKAGE DEALS
2xZ30 amplifier, stereo 60 pre-amp, PZ5 power supply. £19.0.0,
Carr. 7/6. Or with PZ6 power supply £21.0.0. Carr. 7/6. 2xZ50
amplifier, stereo 60 pre-amp, PZ8 power supply, £21.10.0.
Carr. 7/6. Transformer for PZ8 59/6 extra. Any of the above
with Active Filter unit add 97/6 or with pair Q16 speakers add
*New FM Tuner £22.19.6.

BUILD THIS VHF FM TUNER

5 MULLARD TRANSISTORS 300
kc/s BANDWIDTH. PRINTED CIR-
CUIT, HIGH FIDELITY REPRO-
DUCTION. MONO AND STEREO.
A popular VHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about it—VHF FM
gives the REAL sound. All parts sold
separately.
PARTS TOTAL COST £6.19.6. P.P.
3/6. MULTIPLEX DECODER £5.]9.6
{FOR STEREO) p.p. 3/-.
ASK FOR BROCHURE No. 3.

It
HEMRY S RADIO LTD.

HENRY'’S LATEST
CATALOGUE -

Latest edition. Now 350 pages.
% COMPONENTS, TEST
GEAR

+% EQUIPMENT, MODULES
% SPECIAL OFFERS, etc. etc,
Everything for the construc-
tor. Complete with 10/~ value
discount voucher for use with
purchase. Price 7/6. p.p. 2/-.
WHY NOT SEND AWAY
TODAY? FREE 8 page SEMI-
CONDUCTOR LISTS No. 36.
New ranges and a few circuits

ELECTRONIC ‘ORGANS - MAIL ORDER

HI-FI TO SUIT EVERY POCKET

FREE—stock list No.
16/17 on request—BEST
VALUE IN U.K.

100 -
STEREO SYSTEMS

and a complete range of
individual units in stock—
Demonstrations all day--
visit our new Hi Fi Store.

LOW CASH OR CREDIT/
HP TERMS (Credit terms
from £30 purchase—callers
only).

SPECIAL STEREO SYSTEMS

C5/8 Teleton 203E 616 watts amplifier, SP25 or MP60 with
deluxe plinthfcover pair of 3-way 10 watt bookshelf speakers,
all :ables. leads, magnetic cartridge (List £79.10.0) PRICE
£59. P. & P. 30—

CIl/8 Nova 505 Ampllﬂer, 2025 TC with 9TAH/C diamond ,

plinth and cover, pair of 3-wa watt bookshelf speakers,
cables/leads, etc. (List £65). PRlCE £49. P. & P. 30/-.

C9A/8 Sinclair 2000 amphf‘er, SP25 or MP60 with GBOO plinth
and cover pair of 3-way 10 watt bookshelfspeakers, :ableslleads,
etc. (List £88). PRICE £69. P. & P. 30/-.

B11/8 Teleton F2000 {or F2300) MW/FM/STEREQ Tuner ampli-
fier, SP25 or MP60 with 9TAHC diamond, pair of 3-way 10 watt
speakers, cables/leads, etc. (List £100). PRICE £79. P, & P. 30/-

(All systems add £12 for Dentons, £19 for Super Lintons).

FREE LISTS OF 100 STEREO SYSTEMS

STEREO HEADPHONES (P. & P. 3/
848 ohms. Soft padded earpieces. DHO02S 45/~; SE20 £5.19.6;
AES20 £7.10.0; K6 £11.5.0; SE50 £14.19.6; PRO4AA £23.

TEST EQUIPMENT FOR HOME,
SCHOOL & PROFESSIONAL USE

AFI105 50k/volt multimeter (illus.).

Price £8.10.0. p.p. 3/6. Leather case 28/6.

200H 20k/vo|t.
Price £3.17.6. p.p. 3/6. Case 12/6.

500 30k/volt mul:: meter.
Price £8.17.6. p.p. 3/6. Leather case 30/~.

THL 33 2k/volt.
Price £4.2.6. p.p. 3/—. Leather case 22/6.

TE65 Valve voltmeter (illus.)
Price £17.10.0. p.p. 7/6
SE2508 Pocket pencil signal
injector. Price 35/— p.p. 1/6
SESOOIEo:ket pencil signai tracer. Price 29/6. B
PP

TE20D RF generator. Price £15.0.0. p.p. 7/6.

TE22D Matching audio generator.
Price £17.0.0. p.p. 7/6.

TEI5 Grid dip meter. Price £12.10.0. p.p. 3/6.
TO3 Scope 3" tube. Price £37.10.0. p.p. 10/-.
TE22 Audio Generator £17. p.p. 8/6.

NEW SELF-POWERED PRE-AMPLIFIERS

Designed for use with:Q%S and PA50
FINISH, Mains operated. Supplied with
all plugs,I e\;co ADJUSTABLE OUTPUT

Almpllfers GOLD

UP TO

Price £12.10.0.

% FET9/4, Mono with built-in mic.
mixer. Accepts any ceramic orcrys-
tal cartridge. Flus tunler, tape, etc.

SILVER

25 WATT AND 50 WATT
SILICON AMPLIFIERS

LOOK AT THE SPECIFICATIONS
‘¢ At full power 0.39 distortion.

Y% At full power—IdB llcfs to 40 kc/s.
Y% Response~1dB 11 cfs to 100 kc/s.
% Rise time 2y sec.

SLIM - MODERN DESIGNS USING
THE LATEST SILICON TRANSISTORS
FET's and [C’s. DIN SOCKETS, Etc.
fitted. Self powered.

PUSH-BUTTON SELECTION, -:20dB
BASS AND TREBLE BOOST & CUT

All inputs provided plus TAPE
RECORD and REPLAY.

% FETI54 STEREO (illus.).
Magneticcart. input, tuner, tape, etc
Beautiful stereo soun
Price £16.10.0. p.p. 4/6

% I.C. STEREO
All facilities plus headphone socket
without amplifiers. Uses IC’s, FET's
etc. Price £24.0.0. p.p. 5/6.

¥ Short circuit proof
plus limiting cct.

PA 25 10 transistor all silicon differential input 400mV sensitivity. 25 watts Rms
into 8 ochms. Supplied with edge connector harness size 57 x 3”7 x 2.

PA 50 (2 transistor version 50 watts Rms into 3 to 4 ohms. Size 5" x 37 x 4",
MU 442. Power supply or one or two PA 25 or one PA 50

PA 25 £7.10.0; PA 50 £9.10.0. MU 442 £6.0.0. P. & P. 4/6 each.

SIMPLICITY TO MOUNT—EASY TO USE—DESIGNED FOR QUALITY, PERFORMANCE AND PRICE

All units no soldering—just edge connectors and plugs

Electronic Components &
Test Gear Centre

356 EDGWARE RO

LONDON, W.2.
Tel: 01-402 4736
OPEN 9 a.m.

High Fidelity Sales &
Demonstrations Centre -
354 EDGWARE ROAD,
LONDON, W.2.
Tel:01-402 5854

to 6p.m. MONDAY TO SATURDAY — 9 a.m.

AS SPECIFIED FOR MANY “PRACTICAL WIRELESS'’ 1970
PRO]ECT
Electronic Organs,
P.A. & Discotheque Ceritre
309 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-723 6963
to. 1.p.m. THUASDA

Mail Order and

Industrial Sales Dept.

303 EDGWARE ROAD,
LONDON, W.2.

Tel: 01-723.1008/9

— OPEN ALL DAY SATURDAY

www americanradiohistorvy com
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