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ADCOLA 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*.

Standard temp. 360°c at 23
watts.

Special temps. from 250°%—
410°c.

*Additional Stock Bits

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

Write for
price list
and
catalogue

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

JACKSON BROTHERS SR

have acquired the manufacturing rights of (/ i \.

WAVEMASTER &)

VARIABLE CAPACITORS N

‘Wavemaster’ variable capacitors have brass vanes and a

single ceramic end plate. All have .248” spindles, extended both
ends for ganging by means of our Universal Couplings. All are
designed for S.W. working and for one hole fixing.

6mm spindles to order if required. Various capacitances.
Largest vane packs 300 pF .017 air gap, 50 pF 0.64 air gap.

TTYPE 92 S W. Tuning taw

Type 95

S.L.C. Law

Ball bearings %"
dia. fixing bush.

Type 92 Modified
S.L.C. Law

(S.W. Tuning)

Plain bearings £” dia.
Front area 13” w. x  fixing bush. Front
14 h. area 113" w.x 13" h.

JACKSON BROTHERS (London) LTD

Kingsway, Waddon, Croydon, CR9 4DG. ’Phone: 01-688 2754-5
U.S. Office:- M. Swedgal, 258 Broadway, New York. N.Y. 10007

Plain bearings 3"
fixing bush. Front
area 143” w. x 12" h.

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.
34iv! e oo PHOTOELECTRIC KIT

— | =
kg BELL 39/ 6

. % Postage and Pack. 2/6 (UK)
'vq | ™ H Commonwealth:

SURFACE MAIL 3/6
Australia, New Zealand,
| S. Africa, Canada and U.S.A.
R(-{

AIR MAIL £1.0.0
% I 1 Also Essential Data Circuits

and Plans for Building

o’ / ; h

* S\ 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, etc.
CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks, Infa-red filter, projector
lamp 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 KIT
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 Designs®’.

Price 19/6. Postage and Pack. 1/6 (U.K.). Commonwealth 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 Mail 2/~; Air Mail 4/-.

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

Send a S.A.E. for full details, a brief description and Photographs of all Kits and all 52 Radio,
Electronic and Ph lectric Projects A bled.

PHOTOELECTRIC |
BURGLAR ALARM
(INVISIBLE BEAM TYPE}




night-kits

Due to huge purchase these superb U.S.A, construction kits can be offered at 25°

FANTASTIC
LOW PRICES!

+—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.

DELUXE FEATURES

All Silicon Transistors for Stability,
Clesner Sound @Extremely Wide
., Power Bandwidth and Frequency

KG-865 50 Watt Stereo Amplifier Kit

Extrnded Aluminium Front Panel
@®Two AC Convenience Ontleis

Responso@S0W IHF Power Out-  @Quipui: SoW IFE, $5W per chamnel; 3¢W
ally Bol 3 N 30,000 H: .0 ID t Impedan :Wmildk -,
'z@Outpul co8: 4 h 160hms,
Presmp Transistors@Two Printed .0 " 0 Aeadphones @IM Distortion: under 1%,
Cfrenit Boards tor Fast Easy Aasem- a.l Iﬁoﬂzs:nd ih7vi ,000Hz mized 4:1 at roted power
bly @Convenient Front-Panel Stereo put Sensilivily: Maguetic Phono, 5m¥; Tuner
and Auzxiliary, 500mV @Poy u.inmn 30-

Headphone Jack @Toak-finished  4ogp. sole e " @rower Requirement; 2

ALL SILICON TRANSISTORS

The NEW KG-980
Stereo FM Receiver Kit

Designed to Satisfy the Most

Critical Listener

R.F, and LF, Panels Assembled and Aligned @ Front Panel Stereo Headphone Jack
and Speaker Muting Bwitch @ Full Controls including Tape Monito: 50WLR.F.
Outpet @ Usable 1.H.F, Sensitivity: 3.V @ Froquency Response: 143, 30 to
15,000Hz Harmonio Distortion: less than 1.0% @ A.M. Suppreasion: marla’ thon

@ Power

3048 @ Channel Bep |ﬁon 30dB

Output: 50W LHF. ( per channel); 34W continuous sine wave @ Froguency
Response: iIdB 18 Ia .30 0005: @ Power Bandwidth: 20-20,000Hz at 1% harmonic
distortion @ Two R.F, Stages Btereo indicator light. Recommended
List Price £62.19.6: 39 GIB Assembled 49 GNS. Teak Cace § @GNS, Extra.

Recommended List Price £34.19.6: 24 GNS.
Assembled 28 GNS. Teak Case £5 extrs

Tune-up and trouble-shoot any car, perform
actyal road teals
Its several testers in one . . . do all this
8ot Engine Idle and Automatic Trans-
mission Shitt Points @ Detect Condition of
Point Surt, @ Detect Distril Wear
@ Check Voltage and Current Reguiators
@ Check Generators for both Current and
Voltage Output @ Find Poor or Open Earth
Cirouits @ Detect Variation in Dwell Angle.
Recommended List Price £23,17.6: 16 GKS.

KG-375A Deluxe Solid-State Auto Analyzer Kit

STAR ROAMER 5-Band Shortwave Receiver Kit

Bandspread: elecirical, calibrated
0-100 @ Sensitivity: 10u¥ for
104 B signal-to-noise ratio @ LF.
Bandwidth: 8kHz at 6dB down
@ Beat Frequency: variable,
0-5kHz @ 8penker: 4in permo-
nent-magnet  type @ Power
sunly Jused, transformer opera-
@ Headphone Output: low
un ance @ Valve Comple-
wenty; I-6BE6, 1-6HR6, I-
124X7, I—64K6 or I1-6AR5 @
Powsr Requirements: 230-250 V

w
50Hz a.c.; 15W @ Covers 200 to 4001(!: Ind 850kHz fo BOMHs inb Bnndl-lwitched

Ranges @ Circuit F. stage
[ X A .V.C. reduoss fading and biasting; A.N.L. cuts noise t0 4 minimum @ Aerial
signals for best reception @ Illuminated "8

peaks
Meter; Large, Easy-to-Read 7iin §lide Rule Djal.

Assembled Price: 21 GNS, Recommended List Price £21.19.0: 14 GNS, Assembled Price 19 GN§.

KG-625 Deluxe 6in Vacuum Tube Volt Meter Kit

Engn Sin mm Scale @ Ranges: d.c. 0-0-5
~160-500-1,500V full scate.

+3% of full scale reading
IIMQ to 1,500V
—-15—50—150—500—

100-in-1 Electronic Science Lab

LOOK AT THE PROJE(JTS YOUL‘AN BUILD
Scale @ Timer @ Signal

Generator @ Hybrid Light Meter @ 8ignal
Injector @ Morse Code Buzzer @ Klecteonic Cat
@ Metronome @ Uode Flasher . CW Mon.itor

. ccmcr
@ Input Berlmncel

@ Banges.
1,600V full scale. 0-¢-2-14—42-140-420- Ohmmeter @ Boat Horn @ Hybrid Badio
1,400-4,200V full scale @ Accuracy 5% Hybrid Voice Relay @ Air-Powered Radio

. mency Responge +IdB, 30Hz io
3MHz; +3dB, 30Hz lo 5MHz @ Ohm-
meter Ranges: I[-1,000-10,000 ohms;
0-1-10~100-1,000 M Q @ 13V 02,
Recommended List Price £24.19.6. 12 GRS,
EG 620 a8 KG 625 (same Ranges) but
4iin  Scale: Recommended List Price

£18.5.6 9} GNS,
WHY NOT BUY THE PAIR !

KG-371 Deluxe Solid-
State Timing Light

Performance surpasses assembled units
eosting much more

Helps 8ot Ignition Timing @ Checks Synchronisation of Double

Breaker Arms Checks for Sticking Automatic Spark-Advance

i, § She ity o, i o Bl B
wer Supp O L Ll LA ORE: car gives @ Accuracy: D.C. 3%, A.C. 5% @ Test Leads: one red, one

More miles per gallon; Improved performance ; Greater reliability. . N 2

Recommended List Price £12.10.0: 8 GNS. Available Assembled %":k; sach-48in long @ Multiplier Resistors: AU 1% carbon

o Recommended Liat Price £16.19.6: 8} GNS, Assembled Price 12 GNS.

@ Polarity cheeksr @® Valve Checker,
Includes: @ Dual Headset @ Photocell
@ Speaker @ Meter @ Aerial @
‘Transistors.

Recommended List Price £16.8.0: 9} GNS.

KG-640 20,000 ohms/Volt VOM Kit

BIG PROFESSIONALSIZE 62 RANGE MULTIMETER
@A.C. Volts (12 Ranges): 0-2—4—8—16—40-80-200-400-800—
1.600-2, 000—4 000V @ D.O, Volts (12 Ranges): 0-0 -8—1:6-8—
16-40-80-200-400-800-1,600-2,000~4,000 V @ Qutput Volts
(8 Banges): 0-2-4-8—16-40-30~200-400V @ Resistance (8 |
Ranges): 0-1,000-100,000 ohmse-10 megs. Centre scales at 12,
1,200 and 120KQ2 @ D.C. Current (10 Ranges); 0-80-160—
400~800pd4, 8-16-200-400mA, 8-164 @ Decibels (12
Ranges): — 12 o +74 @ D.C. Sensitivity: 20,000 ohms per
wolt or 10,000 okms per volt (funciion of scale muliiplier
switeh). @ Frequency nuponu 20Hz to beyond 200kHz

We offer you fully ili and Standard Long Double Triple
% P.V.C. tapea of idenﬁul quality hi-f, wlde range  2in. 150ft. 2/3 3in. 225ft. £/9 Sin.  300ft. 4/- din.  900ft. 13/-
recording characteristics as top grade tapes. Quality  4in. 300ft. 4/8 4in. 450ft. 5/8 din.  600ft. 8/- Gin. 1,800ft. 25/-
conteol manufacture. They are truly worth a few  6in. 600ft. 7/8 5in,  900it. 10/8 G&in. 1,2001t. 15/~ Elm 2,4001. 34/-
more coppers than scetate, sub-standard, jointed  Sfin. 000ft. 10/6 5%in. 1200ft. 13/~ bfin. 18001t 19/ 7in. 3,800tt. 44/~
or cheap imports. TRY ONE AND PROVE IT  7in. 1,2001t. 12/8 7in. 1,800it.18/6 7in, 2,400ft. 27/-3 ‘%mimph .
in, 3

YOURSELF
Postage 1/- reel. Post free less 59 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.
All Mail Orders :— PERSONAL CALLERS Welcomed at

! all Branches where there are large

Ec””’cA * ARUNDEL 4-5.':.732638"" SEALD Hi-Fi and compolnn‘;lt stocks at the
N keenest prices including:

% BRIGHTON § 5557z Mo GARRARD 1025 Autochangers_com-

plete with GARRARD STEREO

10 Tottenham Court Road

* LONDON Tel. MUSeum 2639
* PORTSMOUTH 350-352 Fratton Road

Tel. 22034

* SOUTHAMPTON 72 East Street

CARTRIDGE 7 GNS.

MAGNETIC CARTRIDGES Goldring

800H 7} GNS,

fhriro AT33 £7.10.0 (Both listed over
10)

JRADING

Tel. 25851

601



Audio Tronics 70 RllIgIvE

Send your name and address now to receive immediately the new 1971 Edltion
of LASKY'S famous Audlo-Tronlcs pictorial catalogue larger and more
comprehenslve than ever before, Packed with 1000's of items for the Radio
and HI-Fi enthusiast, Electronics Hobbiest, Servi , 8n icatl

Ham. Covers every aspect of HI-Fi (including Lasky's budget Stereo Systems,
and Package Deals) plus Lasky's amazing money saving vouchers worth over

d your name and address and 2/6 for post and inclusion on our regular
mailing list.

THORN PYGMY PLUG-IN

A compact pygniy relay on an 8-pin base with D.P.D.T. contacts

rated to 10A. (Same type are 3 P.D.T. on an 11-pin base).
RN TYPE Contacts Base Coil Voltage
215048 .P.D.T. 8 pin 48V AC/DC
235004 .P. 9 8 pin 40V DC
.P.D. 8 pin 60V AC/DC
11 pin 60V DC
P.D.T. 8 pin 24V DC
215042 .P.D. 8 pin 42v DC
Others available in limited quantities

LASKY’S PRICE 1216 post 316

Lasky’s ce, cso, cin.

Exclusively made for us in
U.S.A. Great Savings!

Each Past Five for Ten for
C60— 76 1/~ 33/ -2/- 62-
C%0— 12/6 1/- 56/- 2/~ 110/-
c120 — 17/- 1~ 15{- 2j- 139/ 3/-
U.S.A, Cassette head cleaner, 10/6, Post 1/-
Post 1/- each, five for 2/-, ten for 3/-

COMMUNICATION
RECEIVER

A short wave receiver. exclu-
sive to Lasky's, at a real ecan-
omy price. Four valve line up
using one each 6BE6, 6BA6,
6AVE and 6ARS5 valves, gives
highly sensitive reception and
powerful gain. Switch sel-
ected SW frequency range
cover: 1-5 to 30MHz in three
separate bandspread ranges
and full AM medium wave-
band cover in one range 550-
1,600kHz. Reduction drive tuning with hair line cursor. Controls include valume onjaff
BFO, Band seleclor. Power an Indicator lamp. External antenna connections and
mains fuse at rear. Internai speaker plus standard 5mm jack socket far phones an
tront. For 220/240V a.c. malns operation. Strong metal cabinet finished in grey
crackle with anodised sliver tront panel. Size 93 x 53 x 54in. Complete with mains
lead and full instructions.

LAskY’s Price £13.13.0 -

This meter kit by TMK offers the unique opperiunity of building a really first-
class precision multimeter at a worthwhile savingin cost. The cabinet, movement
and range selector mounted in position 1s supplied with the meter scale. The
highest quality companents and 1% tolerance resistors are used throughout.
Supplied complete with full constructional, circuit and operating instructions
20,000 O.P.V. Multimeter. Features
MoDEL 200 24 measurement ranges with mirror <
scale. Large 3 % 2in meter. Full
scale accuracy: DCV and current: - 2%, ACV: 3%, |
resistance -+ 3%. Special 0.6V DC range tor transistor
cirtuit measurements,
SPECIFICATION
@ DCV: 0-0-6-6-30-120-600-1,200V at 20K/OPV. @ ACV:
0-6-30-120-600-1,200V at 10K/OPV. @ DC Current: 0-0-6-6-
600mA. @ Resistance: 0-10K 100K-1M-10M/ohms (58-580—
5.8K-58K at mid-scale). @ Capacitance: 0-002-02xF (AC
6V range). @ Decibels —20 to ; 63dB. @ Output: 0-05u.F
blocking capacitor. Uses two 1:5V (U7 type) batteries.
Black bakelite cabinet—Size 55 x33x 1§in. Complete with
test leads.

KIT PRICE ONLY 92/= ...

602 :

50,000 O.P.V. FEATURING
57 MEASUREMENT RANGES

Uses an entirely new range sefection mechanism which permits the use ot a really
large meter in a more compact cabinet. The range selected is indicated on the
meter face. High speed rotary range selection knob; polarity reversal switch,
shielded meter movement with overload protection circuit; Special pA and mA
measurement ranges.

SPECIFICATION DCV: 0-0:25-2-5-10-50-
250-1,000V at 25K{OPV. 0-0-125-1-25-5-0-25-
125-500V at S0K/QPV. ACV: 0-3-10-50-250-
1,000V at 2:5K/OPV. 0-1-5-5-25-125-500V
at 5K/OPV. DCuA: 0-25:A at 125mA:
0-50uA at 250mA. DCmA: 0-2-5-25-250mA
at 125mV; 0-5-50-500mA at 250mV. DC
Amps: 0-5A at 125mV; 0-10A at 250mV.
Resistance: 0-10Mfahms, Output: Capacitor
(0-1:F, 400Vw) in series with ACV ranges.
ecibels: —20 to | 81-5dB. Operates on two
1-5V batts.  Black bakelite cabinet, size
5;#63x2%in. Complete with test leads.

KIT £10.10.0 ...,

ALSO AVAILABLE READY BUILT AND TESTED £12.10.0 Post 5.

MODEL TM-I
MINI TESTER

The first of Lasky's new-loak top value meters. the
TM-1 is a really tiny pocket multimeter providing
"'big" meter accuracy and performance. Precision
movement calibrated ta --3%, of full scale. Click
stop range selection switch. Beautitully designed
and made impact resistant black case—with white
and metallic red/green figuring . Ohms zera

DC/V: 0-10-50-250-1,000 at 1K OPV.

AC/V: 0-10-50-250-1,000 at 1K OPV,

DC CURRENT: 0-1mA, 100mA

Resistance: 0-150k{),

Decibels: —10dB to 22dB. y

Complete with test leads, battery and instruc- 3}in
1

tigns. Fd
LASKY’S PRICE 39/6 posTas
MODEL TM-5 5K OHMS|V POCKET MULTIMETER
Another new look pocket multi-meter from Lasky's
providing top quality and value. The "slimline™
impact resistant case—size 4finx2ginx 15in,
fitted with extra large 23in square meter. Read-
ability is superior an all low ranges; making this an
excellent instrument for servicing transistorised
equipment, R d click stop sel switch,
Ohms zero adjustment Buff finish with crystal
clear meter caver.

DC/V: 3-15-150-300-1,200 at 5K OPV

AC/V: 6-30-300-600 at 2-5K OPV.

DC Current 0-300: A, 0-300mA

Resistance: 0-10k{}, 0-1M2.

Decibels: —10dB to 16dB.

Compiete with test leads, battery and instruc-

tions,

LASKY’S PRICE 49/6 postzs

. 23in.
n

OTHER GARRARD UNITS FROM
STOCK

AUTOCHANGERS

SL72B . ............ ... £25 0 0
2025TC with stereo cartridqge £8 17 6
3000 complete with 9TAHC stereo.

cartridge 2 : o gﬁfE‘El{" SL_55

SL95B . " e b One of the tamous Garrard Synchro-
sL758 Lab Series. Takes 8 L.P.s. Four-

speed auto-changer; incorporating a
SINGLE PLAYERS (ublulafr pickup arm and adjustable

stylusforce.Wiredfor Mono and Stereo.
AP 75, £18.10.0. APTS with ADTBK 0 T ASKY'S SPECI AL PRICE.
mag. cart., £21.10.0. 401 Transcription Complete with SONOTONE 9TA
Unit. £20.0.0. STEREO CARTRIDGE.  £10.19.6
BASES AND COVERS FOR GARRARD UNITS "
Type WB1 and WBS for models AT60 Mk 11, 2025TC, 3000, SL65B, SL55, 1025, SP25
Mk. II. Price WB1 £3 16 6. WB5 £5 12 6. Type WB4 for models SL72B, SL75B.
SL95B Price £5 12 6, Perspex covers: SPC1 for WB1 £3 141. SPC4 for WB4 and
WBS (allows unit to be played with the cover in place—Price £4 8 0.
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EXCLUSIVE HI-FI STEREO TUNER AMP. OFFER

THE MT-65 CHASSIS

Solid state AM/FM multiplex tuner with FET front-end/17 4-17 watts stereo amplifier by world
famous manutacturer. Frequency response 20-45KHz. Inputs—z :3mV mag. pfu and 140mV
tape play. Tape record output. Controls: Left/right volume, bass, treble, loudness, monitor.
Tuning meter and stereo beacon. Stereo ‘phone jack. Machined stainless steel front panel.

Overall size 20x 3§x 16in. List Price £75.

SPECIAL PRICE £66.0.0 %

DE-LUXE * GOMPACT” PAGKAGE OFFER LASKY’S
PACKAGE

TOTAL RECOMMENDED LIST | PRICE £t48.51 PRI CE

MT-65 Chassis . .. ..

GARRARD AP.75 J-lpud Smgle Pllyc . o i
AUDIO DEVELOPMENT AD-96K Magnetic C:r:nd;e oo

2 WHARFEDALE DENTON Speaker Systems .. e o T s
“Compact” Teak Cabinet {as shown) ..................

°
cocsuo

£1 32-0-0 g'lf;:n‘i:fs"ai:gaﬁ:g{e.‘separately

eantrol unll 3. The PZ-3

an power
system comprises two Z-30's, one Sterec-60 and a PX-§ or PZ5.

STEREO 60 SPECIFICATION

Inpul sonslllvmss Radio up to 3mV, Magnetic Plck-up 3mV: correct to R 1LA.A. curve
= 1dB: : 20 to 2? noogxo Ceramic F:Ic‘-;p upI to ImV

Auxil u up to 3mv utput' 1 voit 1gnal 10 noise:

better l?rl\an 70dB @ Front panel: brushagd aluminium sg 19 .6

with black knobs and controls @ Srze: 8% x 1% x 4in post 3/6
Z-30 SPECIFICATION

@ Foweroutput: 15 w. R.M.S. into 8 ohms using a 35 volt supply @ Frequency response:
30 to 300,000Hz = 1dB @ Distortion: 0.02% @ Signal to noise: better than 70dE @ Input
sensitivity: 250mV into 100 K ohms @ Loudspeaker imp:

3 to 15 ohms @ Power requirements: from 8 to 35V DC

(The 230 will operate from batteries f required) ~
Size: 3V x 2% x W 89/6 post 36
30V unstabifised — sufficient to drive two

Z-30's and St 60 for d 1
st ippli:l!‘u)n&a ereo a2 9’/‘ Post 2/6 A

35V stabilised — sdeai for driving two
Z-30's and a Stereo 60 for low efficiency
Pz‘ speakers. s’ 119 -‘ Post 2/6

PACKAGE PRICE %0%nionc ¢25 £19.19.6 Post 10/-
[ ] I | '

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

3in.  Message tape, 1501t . 2 5%in. Long play, 1200ft. Myiar .... 15 &
3in.  Message tape. 225ft. 30 5%in. Triple play, 2400ft. .. ... 350
3in.  Message tape. 3001 . 76 7in.  Standsrd pla 12001t.
3%in. Triple play, 600tt Mylar . 00 Acetate ... T asisas o B [}
5in.  Double play, 1200ft. . . 150 7in.  Standard pluy 120011,

5in.  Long play, 8001, Acstate . 10 0 Mylar . e 3 [
5in.  Standard play 600ft. ., ... s 7in Lon pll y .

5% in. Double play, 18001t My!ar .28 7in. Double play. 2lOO't Mylur 280
$%in. Long play 12001t. Acetate . 15 § 7in.  Long play 1800ft. Acetats... 15 0
$%in. Standard play 900ft. PVC .. 12 8 7in.  Triple play 3600tt. Mylar ... %0 0

P. & P, 1/~ extra per rasl, 4 re:

and over Post Free, Specia) quotes for quantities.

‘outstanding

MADE ESPECIALLY

FOR LASKY'S BY

FAMOUS MAKER

® MAINS OPERATION

® 12 HOUR ALAR

® AUTO "SLEEP”
SWITCH

& HOURS, MINUTES

& SHOCK AND ©® FORWARD AND
VIBRATION BACKWARD TIME
PROOF ADJUSTMENT
@® BUILT IN @® SILENT OPERATION
SPECIAL QUOTATIONS ALARM SYNCHRONOUS
FOR QUANTITIES BUZZER MOTOR

This unique DIGITAL CLOCK is now available EXCLUSIVELY FROM
LASKY s m chnss:s form for you to mount in any housing that you choose.
All hieved by two dual- tric controls at the front inciuding:
ON- OFF AUTO and AUTO ALARM, “sleap” switch, 10 minute dlvision “‘click"
set alarm (up to 12 hour delay), time adjustment. Ultra simple mechanism and
high quality manufacture guarantee reliable operation and long life.
The sleep switch will automatically turn off any appliance—radio, TV, light, etc,,
at any pre-set time up to 60 min. and in conjunction with the AUTO setting will
switch on the appliance again next morning.
The clock measures 43Wx 13Hx 3§D (overali from front of drum to back of
switch). SPEC: 210/240v AC, 50HZ operation; switch rating 250V, 3A. Com-
plete with instructions. HUNDREDS OF APPLICATIONS.

COMPLETE WITH KNOBS.

LASKY’S PRICE £6.19.6 - +
Y 11 \/ \

AD-309K

PRECISION PICK-UP ARM
COMPLETE WITH AD-76K
MAGNETIC

CARTRIDGE

The new
AUDIO DE-
VELOPMENT
precision
counter-
balanced  pick-
up arm — ready
fitted with the

AD-76K magnetic
cartridge is constructed of brass throughout, heavily chrome-
plated; vses needle and miniature ballrace bearings; both
coarse and fine balance adjusement ia pravlded The fixed head
has standard §in, mounting centres and is finished in black enamel

with chrome lifting spur. Completely wired, with 2l fixing nuts and washers. Arm rest
also supplfed, Tech. details: Overall Iennh 285mm; needle to pivot length 223mm;
offset angle 24 ; overhang {0mm. Requires single 7/ 16in, dia. mounting hole.

LASKY’S PRICE £9:19:6 rosiss

o -1 ®



This MONTH’'S Best Buy . ..

AKG K50 Dynamic
y Stereo headphones

Complete with spare ear muffs.

Total Our + 4/6

(value £10/8/0d.) Price £5'18- p. &/p.
Available only from us at this price. Due to entire
purchase of manufacturer's remaining stock this

@
fantastic offer is open only while stocks last.

* High-fidelity reproduction due to broad frequency response (20-20,000Hz)
* Substantially increased stereo effect Headphones fit the head gently
and do not shift * Earpieces it ears snugly (Cardanic suspension) % Tone
quality superior to conventional loud kers. nly ive studio loud-
speakers can match the reproduction quality of the K50. * Music can be
reproduced at concert hall volume (1), preserving the lower bass notes and
briltiant treble tones without causing any strain to the listener.

PLUGS ? @[] %)

7 o= @—rm) @;@‘
Yack 107 5-Pn Din .. o 4=
;ac'l: :gSB i-IPJIn [k)in . ao 3/6
ac " Jack .. oo 5=
GARRARD SP25 Pack 130 £” Jack Stereo .. 9;6
kIl Plus 10/ Pack 100 Phona Big U A

- n u .. e

m £1 0-1 9'6 carriage Pack 230 3-Pin Sockgt . 4/6

Normal price £15.11.4
Single record playing unit
Features include cue and pause

Pack 236 5-Pin Socket .. 6/-
Pack 234 Loudspeaker Socket. . 6/-
Ready-made Leads

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

5 pin din plug. 10/6 axtra.
AP75 Complete with base and
cover £25 plus 15/~ carriage.

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

Guaranteed and Tested

NEW VALVES! °©::Hous service

IR §/6 | DAC32 6/9 | ECC81 3/8 | EL84  4/9 | PCF80512/89 | R19 6/8
185 4/3 | DAF91 4/3 | ECC82 4/- | EM34 13/8 | PCF80611/- | U25  12/9
1T4 2/8 | DAF96 7?/-| ECC83 4/8 | EY51 7/- | PCL82 6/8 | U26 11/8
384 5/9 | DF33  7/6 | ECF80 5/8 | EY86 6/8! PCL84 7/-{ U191 12/~
3vd 8/6 | DF91 2/9 | ECF82 5/9 { EZ80 4/3 | PCL85 8/6 | U251 14/-
6/30L2 11/8 | DF96 7/— | ECH35 5/8 | EZ81 4/8 | PCL36 8/3 | U329 14/-
6AQ5 5§/- | DK32 6/8 | ECH81 5/9 | KT61 9/3 | PFL20011/8 | UABC80 6/-
6F23 13/8 | DK91 5/6 | ECL80 7/6 | KT66 16/6 [ PL36 9/3 | UBF89 6/8
6F25 12/- | DK92 §8/3| ECL82 6/8 [ N78 17/- | PL81 9/8 | UCC85 7/3
25L6GT 4/8 | DK96 7/3 | ECL86 7/6 | PC86 9/9 | PL82 5/9 | UCHS1 6/8
30C18 12/9 | DL35 4/8 | EF39 4/6 | PC88 9/9 | PL83 6/3 | UCL82 8/9
30FL1 12/8 | DL92 5/8 | EF80 4/8 | PC97 7/6 | PL84 6/- | UF89 8/~
30L15 12/9 | DL94 6/8 [ EF85 5/9 | PC%0O 7/- | PL500 12/9 | UL84 8/8
30L17 14/6 | DL96 7/3 | EF86 8/3 | PCC84 6/8 1 PL504 18/- | UY4l 7/-
30P4 12/- [ DY86 §/3 | EF89 4/9 | PCC39 9/8 [ PY32 10/- | UY8s §/8
30P19 12/- | DY87 5/3 | EF91  2/6 | PCC189 9/8 | PY33 10/- | Z77 3/9
30PL1 12/8 | EABC80 6/3 | EF183 5/8 | PCF80 5/11 | PY81 5/-
30PL1314/~ | EB91 2/~ EF184 @/-| PCF86 8/—} PY82 §/-
30PL1413/6 | ERC33 7/8 | EH90 7/3 | PCF801 6/6 | PY800 7/-
CCH35 13/~ ' EBF89 6/- ! EL32 9/8 | PCF802 8/9 | PY801 7/-
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

PLINTH & COVER £5.5.0

e Unbeatable Valye plus 10{- p. & p

’Suitable for AT60; SP25; 3000; 2500; 3500. Superb
finish. Spindle can be left in position with cover on.
Cover of neutral smoke tint perspex.

Also available for AP75; SL99; SL75 £6.17.6 plus

10/- carr.
amp—

Replacement Stereo

DIAMOND STYLI

et

1 4 T!

EV26 GC8 15 = each
others on request p.&p. 1/6
Countdown SPEAKER

Teak Cabinet
£12 insurance
& carr. 7/6
A speaker of out-
standing specifi-
catlons and tech-
nical merit. Solid

EMI 10w matched
loudspeaker set 450

Qur price 75/- inc. 5/- p. & p.

134” x 83 elliptical loud-
speaker and indepen-
dent high frequency
units with associated
crossover network. Fre-
quency range 55 to
13000Hz. The cone of
the bass unit has a sur-
round designed for high
travel giving freedom from distortion
when operated at low frequencies.
Also 350 KIT 20W

F n 8
teak cabinetsize: 14" x 10" x6 . 25‘3‘3”;0,8301‘]’29" £7.1 0.0.
Originally designed for use with our Normal price £12.10.0  plus8/-p & p

Countdown stereo budget system
but now available separately.

Also 150 KiT 10W
3, 8 or 15 ohms 50/' plus 8/-p& p

SINCLAIR Project 60

SAVE nearly £5 Normal price £23.18.0d.

Designed for building into plus
plinths etc., complete with £1 10/-

ass £660
Z30 Output stages carr.

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

Magnetic cartridges ) gor:l%TONE
i artridges ...

Dtla'mond 95/" (Fitted Diamond Styll)

:Iys‘fls p.&p {Ceramic) list price 82/-
& - b Sensitivity: 9TA  80mV

9TAHC 47/6

Today’'s value £6. 55mV/cm/sec

Stylus replacement rms minimum at 45° at plus
can be carried out without removing 1,000Hz  measured on 2/6
cartridge. Fully guaranteed. Decca SXL2057 p. & p.

Ronette 105 Stereo cartridge (Sapphire 78 Diamond LP) 25/- 2/5 p. & p.

RSGB Amateur Radio Call Book

1971 Edition now available

Including details of new call signs issued by MPT up to 31st
August 1970 and more than 2,100 changes _of ad.dress,
compared with the 1970 edition. 128 pages, including 14
pages of valuable supplementary information. .
10s post paid

AMATEUR RADIO TECHNIQUES
By Pat Hawker, G3VA

A source-book for many useful circuits and aerials, inct_)r-.
porating the latest techniques in the e_amateur field. Thiru
(1970) Edition. 208 pages. Nearly 500 diagrams.

RADIO
COMMUNIGATION
HANDBOOK

over 22,000 copies sold

RADIO COMMUFICATION ‘#ANDAGON

Now in its second printing
The standard work in its field

832 pages of everything in the science of radio corpmt_uji-
cation. The handbook’s UK origin ensures easy avallablll_ty
of components. 69s post paid

Obtainable from:

RADIO SOCIETY of GREAT BRITAIN

35 DOUGHTY STREET, LONDON, WCIN 2AE

J. J. FRANCIS

(WOOD GREEN) LTD

123 ALEXANDRA ROAD, HORNSEY,

LOGNDON, N.8. Tel: 01-838 166

When in T . BEDS. vou must wisit the

SELF-SERYICE RAINO COMPONENTS SHOP

SURPLECTRONICS

216 LEAGRAVE ROAD, LUTON, NMEDS



Many New Models!
in the FREE

HEATHKIT 1971 Catalogue..

CONSUMER HI-FI & AUDIO

Here's the bumper Heathkit catalogue for you. Read about the
wonder and fascination of kit building . . . see in full
colour the world’s best values in Hi-Fi . .. Radio, and even
model radio control. Get up to date with what’s new in
scientific instrumentation . . . instruments for test and
service .. in fact there is a Heathkit for almost every
purpose, in every walk of life. A wealth of informa-
tion is all yours for the price of a postage stamp,

in the Free Heathkit Catalogue.

Y No previous knowledge of Y Save up to 50 ¥ over factory
electronics required. built equipment.
Y The constructional manual % Mone - :
) h . y saving direct from
supplied with every kit shows factory prices.
you how.
Y Building Heathkit models is so s They make excellent { ‘TRENT’ SPEAKER
economic, Christmas gifts.

sl HEATH (Gloucestery LTD, cLoucesTer 6L e

A Schiumberger Company

Many other models in wide range . . . (In block capitals)

N AT onneetett et e e eeaiseerassssstesenaesiate
FILL IN THE COUPON FOR YOUR ame
FREE CATALOGUE TODAY. AdAress oottt
51/12A Post Code




Four fully wired units ready to ‘plug in.’

v SUPER 30 AMPLIFIER (15 + 15
watt) in veneered housing

v GARRARD SP25 MK ll Turntable on
Plinth with cover

Y GOLDRING CS90 Ceramic P.U. Cart-
ridge with diamond stylus

% PAIR OF STAN-

See leaflet.

T

!

Al W H
Gns. .‘
WAY Il Speaker Carr. ‘; 1.1- 3
Units Special Total Price 30/- |
% Super 30 Amplifier (15 + 15 watt) [wm” :
in veneered housing
v Goldring GL69 Transcription Turntable =
on Plinth as illustrated
v Shure or Goldring Magnetic P.U.
Cartridge.
Y Pair of Stanway II

Loudspeaker units
Tota! Price

TAUDIO

5 + 5 WATT OUTPUT

GARRARD 5200 Changer

with low mass pick-up
arm and Stereo Cartridge.
CONTROLS: TREBLE,
BASS, VOLUME, STEREO
BALANCE. Opcrauon on
standard 200-250v.
mains. Output
LH.F.M

92 Gns. %?)7‘."

hed facia plate and matching control knobs,

A REALLY SURPRISING STANDARD OF QUALITY IS OBTAINABLE FROM THIS COMPACT LOW PRICED SYSTEM

Individual Ganged controls: Bass, Treble, Volume and Balance. Printed circuit con-
struction employing 10 Transistors plus Diodes. Output ratiug I.H.F.M. Suitable for
Crystal Pick-ups ete., and for d k output i of 3 to 16 ohnw. For
standard 200—250v A.C. mains operation.
Attractive silver finished metal facia plate and
matching control knoba.

Complete KIT of PARTS INCLUDING FULLY
WIRED PRINTED CIRCUIT and P

sive wiring diagram and instructions £9. I 9.9
Or FACTORY BUILT in Teak veneered cabinet

No leafiet supplied for this unit
aslilustrated £12.10.0 carr 7/9 Or dep. 87/6 and 9 mthly, pymts. 29/6 (Total £15.3.0).

Matching as recommended for optimum performance. Send
S.A.E for coloured brochure showing other money-saving offers.

Package prices apply providing
all individual units are purchased
from any branch within 3 months.

ATTRACTIVE TEAK or AFRORMOSIA
VENEERED CABINETS and PLINTHS

TERMS AVAILABLE ON ALL PACKAGE OFFERS

RINE A55 HIGH QUALITY STEREO SYSTEM

A. C. Luxurious Teak Veneer Finished Cabinets. Transparent
rating Plastic (tinted) cover included for main unit. Silver
finis!

O'PAGKAGE OFFERS

v TA12 AMPLIFIER 6.5 + 6.5
watt in veneered housing

Y GARRARD SP25 MK II Player
unit on Plinth

v GOLDRING CS90 Ceramic P.U.

* Cartridge with diamond stylus

PAIR OF DORCHESTER Loud-

7
i

‘ speaker Units
I
Special 54
Total Price Gns. Cz*‘;;:

Or Deposit £6.19.6 and 9 monthly
payments £6.4.6 (Total 60 gns.),
Transparent Plastic Cover 3 gns.
extra.

AS ABOVE BUT WITH GAR-
RARD 3000 AUTOCHANGER
AND SONOTONE 9TA Ceramic

Cartridge in lieu of Carr.
SP25 and CS90 4 Gns. 25/~

1 0Or Deposit £6 and 9 monthly

PAIR OF payments £5.14.0 (Total £57.6.0)
LOUDSPEAKER UNITS | Trans. Plastic cover 3 gns. extra.
incorporating high flux 8% x
5” speaker. Size approx. @ [J e
13 x 74 x 8% ins. oy
» -

Pﬂce1 39 s
complete Availabl h. £

Pl Gns. 57 | Avaitasle on purchases over
Terms. Deposit £5 and 9

INTEREST CHARGES
REFUNDED

On Credit Bales settled in 3 months

monthly payments

4 gns
(Total 44.18.0)

HIGH FIDELITY LOUDSPEAKER UNITS Credit terms available.
Cabinets latest style Satin Teak or Afrormosia veneer. Acoustically
lined or filled acoustic damping. Ported where appropriate.
DORCHESTER Size 16 x 11 x 9in. appr. Range 45-15,000
c.p.s. Rating 8-10 watts. Fitted High flux 13 X 8in. @ Gns
Dual Cone speaker. Imp. 3 or 15 ohms. Carr.7/6 *
STANWAY |l Size 20 x 104 x 9%in. approx. Rating 10 watts, Inc.

13 x 8in. speaker with highly flexible cone surround, long throw voice
coil and 11,000 line magnet. High flux tweeter. Handsome Scandinavian
design cabinet. Range 35-20,000 c.p.s. Imp. 15 ohms. Gives smooth

realistic sound output. |7 Gns. See top of page for illustration

PACKAGE OFFER SAVE £4 approx Avove G86 asseinbled in cabinet.

plus pair DORCHESTER LOUDSPEAKER UKITB £27. I o.o Carr. £1
Or Deposit 5 and 9 monthly payments §7/6 (Total 560.17.8),

RS.C. TAI2Z MKIl 65 | 65 WATT STEREO AMPLIFIER
!"IJLLY TRANSISTORISED, SOLID STATE CONSTRUCTION

HIGH ELITYOUTPUT OF 6.5 WATTS PER CHANNEL
Designed for performance with any crystal

+ P00-250v. A.C. Mains operation. Y Sharp A
Rejection x 4 Drift-tree reception. * Output ample for
Y% Output for feeding

RS.C TFMI SOL!D STATE VHF/FM RADIO TUNER High-seasitivity.
: M

any amplifier {(approx. 500 m.v.).
Stereo Multiplexer. Tunar hnd using silicon Planar
T * d for d 80 ohm co-axisl
input. Vieually matching our S8uper 15 and 30 amplifiers

and of the sanie high standard of performance and reliability. Printed circuitry.
A quality product at considerably less than the cost of comparable units. FACTORY
BUILT 18 gna. Or in Teak finished cabinet as illustrated 21 gns. Terms: Deposit £8.1.0
& 9 mthiy prints, 2¢ns. Total £24.19.0, STEREO VERSION, 234 gns. Carr. 10/6 exira

High Grade
costing considerably more.
TRANSISTORS 9 high quality types in each channel.

OUTPUT 10 Watta B.M.8. continuous into 15(} (per channel),
15 Watts R.M.8. continuoua into 3 (2.

INPUT SENSITIVITIES Mag. P.U. 4 mV. Ceramic P.U. 35 mV.
Tape Amp. 400 mV, Aux. 100 mV. Mle. 5§ mV. Tape Head
2.6mV.

FREQUENCY RESPONSE + 2 dB. 10-20,000 c.p.s.

TREBLE CONTROL +17 dB to —14dB at 10 Ke/s.

BABS CONTROL + 17 dB to —15 dB at 50 ¢/s.

HUM LEVEL —80 dB.

HARMONIC DISTORTION 0.19% at 10 watts 1,000 ¢.p.x.

Employing Twin Printed Circuits.
00/250v. A.C. mains operation.

0!088 TALK 52 dB at 1,000 c.p.s.

with units

Mains Bwitch.

x 8in.

BRADFORD 10 North Parade. (Half-day Wed.) Tel. 25349

A O.&C.El ics, 227 Church
BLACKPOOL (Agent) ectronics Sturre:gt
BIRMINGHAM 3!

Gt. Western Arcade (Half-day
ed.) 021-236-1279
DERBY 26 Osmaston Rd., The Spot (Half-day Wed.zITel.

CONTROLS 5 Position Input Belector. Bass, Treble,
Vol., Bal., 8tereo/Mono Bwitch, Tape Monitor Bwltch

INPUT SOCKETS (1) P.U. (2) Tape Amp. (3) Radio,
{4) Mic. or Tape Head. (Operation ot Inpat Selector
assures appropriate equallsation).

CHASSIS Strong Steel construction. Approx. 12 x 3

or ceramic Gram. P.U. cartridge, Radio tuner, Tape
recorder, ‘Mic.’ ete. “ 3 separate switched input
sockets on each channel yr Separate Bass and Trebie
controls ¥ Blide Bwitch for mono use v Speaker Qut-
put 3-16 ohms W For 200-250v. A.C. maina v Fre. ,
quency Response 20-20,000 c.p.s. —2dB Y Harmonic

Distortion 0.3% at 1, 000 c.p.s. Hum and Noise — 70dB ¥ Benaitivities (1) 60mV @)
400mV (3) 100mV. Output rating L.LH.F.M.  Handsome finish Facis plate and
Knobs. Complete kit of parts with tull wiring diagrams & instrnctions.
Pactory built with 12 months guarantes | 7 gns. or Deposit £3.0.0 and I 3%6"5.
9 mthly pymts 39/ (Total £20.11.0). Or in Teak or Afrormosia Car. 7/9

veneer housing 20 gns. Dep. 8 Gos, and 9 monthly payments 47, (Total £24.6.0).

FACIA PLATE Attractive design in rigid plastic, silver
background black lettering. Silver finish matching
control knobs as available.

Eminently suitable for use with any make of pick-up or
Mic. (Ceramic or Magnetic, Moving Coil, Ribbon or
Crystal) currently available. Superb sound output quallty
can be obtained by use with first rate ancillary equipment.

COMPLETE KIT OF PARTS Point to point wiring dia-
grams and detailed instructions. 22 Gns. Carr.15/
. Carr.15/-

UNIT FACTORY BUILT 29 Gns.

‘With 12 months guarantee
or Deposlt 24 and ® monthly pnymnnts 66/6 (Total
£33.18.8 or in Teak or Afrormosia veneer hous- 26
ing Carr. 16/- Terms: Deposlt 24 and 8 mioath- ns.
Iy payments of 74/- {Total £37.8.0). Send 8.A.E. for leaflet,

32 High Street (Half-day Thurs) Tel. 56420 LEICESTER
5.7 County{Mecca) Arcade, Briggate (Half-1d'ay Vﬁged ) LEEDS

73 Dale St. (Half-day Wed.) Tel. CEI’;;?!I LIVERPOOL

. H (&
MAIL ORDERS TO: Audio House, 238 Edgware Road, W2 (Half-day Thurs) Tel. | ONDON

361 Henconner Lane, Leeds 13.

DARLINGTON i5 priestgate (Hatf-day Wed.) Tel. 68043

GLASGOW 3126 Areyle sc. (Half-day Tues.) Tel. CITy 4158
HULL 91 Paragon Street (Half-day Thursday) Tel. 20505

No C.0.D. under £1. Terms C.W.0.

or C.0.D. Postage 4/6 extra under £2.

EDINBURGH 133 Leith St. (Half-day Wed.) Tel. Waverley 5/9 extra under £5. Trade supplied,
5766 S.A.E. please with enquiries.

Branches open all day Sats.

MAIL ORDERS MUST NOT
BE SENT TO SHOPS

60A Oldham Street (.Half d:zalvggga) MANCHESTER
106 Newport Rd, (Half—day Wed ) MIDDLESBROUGH
4] Blackett S: Opp F k UPON
scar:)c(l::f dt::e\:V(Edp)PT:ln;vllc46s9 NEWCASTLE TYNE
o i Gy %351 SHEFFIELD

606




‘YORK’ HIGH-FIDELITY 3 SPEAKER SYSTEM

% Moderate sise only 25 x 14 X 10in. COMPLETE KIT 2' Gus
% Response 80-20,000 c.p.s. I mpedance 15 ohms
% Performance comparable with units costing Carr. 12/8

considerably more. Consists ot (1) 12in. 16 watt Bass unit with
cast chassis, Roll rubber cone surround for ultra low resonance,
and ceramic magnet. (2) 3-way quarter section series croas-over
system. (3) 8 x 8in, high flux middie range speaker. (4) High
efficiency tweeter. (5) Appropriate quantity acoustic damping
material (6) Teak veneered cabinet. (7) Circuit and full instrac-
tions. Terms: Dep. 4 Gns. and 9 monthly payments 45/8 (Total
23} Gns.). DEMONSTRATIONS AT ALL BRANCHES

AUDIOTRINE HI-FI SPEAKER SYSTEMS

Consieting of matched 12in, 11,000 line 15 Wait 15 ohm
high quality lnnar. cross=over unit apd tweeter. Smooth

are watorlingty Teslstie e, £5,15.0 -,

OR SENIOR 15 WATT INC. HF126
15,000 LIXE SPEAKER CARR 6/6 £6.15.0  Corr-5/°

R. S C. COLUMN SPEAKERS

R'SC

ALL TYPES 156 OHMS
D PUBLIC ADDRESS. Hi-FI CENTRES LTD

TYPE euoo Also amublc for Bass Guitar or Electronic Organ.
TYPE C488 25-30 WATTS TYPE C4128 50 WATTS

Fitted four 8° high Iln.x 8 watt speakers. Fibted four 12° 11,000 line 15 watt
Overall size approx 48 x 10 x 5 in. Carr 10/~ speakers: Overall size approx 56 x 14 x 9 in.

Carr 15/-
Terma: Dep £3 and 9 monthly Terms: Dep. £4 and 9 monthly
payments 35/8 (Total $15-10-5) | 6 GNS. Lo Bt ) Bns-0,26Gns,
TYPR C4100 100 watts inc. four 12” 50 watt speakers for conservative rating. 48 Gns
Extra heayy construction, Acoustically filled and pressurised. Carr. £1 .
Terms: Deposit £8 and 9 montbly paymenta £6-10-8 (Total £67-14-8),

30 WATT HI-FI AMPLIFIER

FOR GUITAR, VOCAL OR INSTRUMENTAL GROUP.
A 2 or 4 input. 2 vol, control Hi-Fi unit with Separate Bass and
Treble controls, Current valves. Peak output rating. 8trong Rexine covered
cabinet with handles. Attractive black/gold P.V A. facia. Neon indicator.
For 200-260v. A.C. mains, For 3 or 16 ohm speakers. Send 8.A.E. for leaflet,
Terms: Deposit £3.14.0 and 9 monthly payments of 42/- |9 Gns
(Total £88.12.0) Carr.12/6 .
=

AUDIOTRINE HIGH FIDELITY LOUDSPEAKERS

Heavy :onntrucmn Latest high efliciency ceramic magnets. Treated Cone
= surround. “D’ indicates Twecter Cone providing ex-
tended frequency range up to 15,000 c.p.s.
Impedance 3 or 8-13 ohma. Pleass state choice.
Exceptional performance at low cost.
HFS01D 8° 8W 54/3 HF120D 12" 15W  89/9
HF102D 10" 10w 67/11 HF1g6 12 15W 25.5.0
HF120 12° 15W 79/8 HF126D 12° 15W £5.15.0

HIGH QUALITY LOUDSPEAKER UNITS
IN TEAK OR AFRORMOSIA VENEERED CABINETS L125 50 WATT

Two tone Rexine and
L13 13° x 8° 10 Wait L12 12" 20 WATT P
10,000 llnes 3 or 15 vynair finich. Fltted

nhms_. Btate impedance 10,000 lines Efg‘,', 3.’,,1.2,;"5&; ?(2:
l’e&EHPGCd. 15 ohms. Carr. 8/8 | conservative rating.
ns. Impedance 815 ohms.
i 1 £8-19-9 | Carr. 15/~ 28 Gns,

vencer finish. Modern design. Acoustically lined.
All slzes approx. Care. 5/- per enclosure

JE8 8ize 16 x 11 x 9in. Pressurised. Gives £4 i14.6
pleasing results with any 8in. Hi-Fi 'speaker. B
BE8 For optimum performance with any Sin. £S. |5 0

Hi-Fl ’speaker. 8ize 22 x 156 x 9in. Ported
SE10 For outstanding results SE12 For excint primnce with 12in

with 10in. Hi-Fi ’spkr Hi-Fi speaker and Tweeter.
size 24xibx10in. Prd. £5.19.9 aize 555 16 x 100n. £6.19.9 17¢a) PHASE 50 AMPLIFIER 50 Watt | FAL PHASE 100 AMPLIFIER
e
R.S.C. PLINTHS 1 Solid state 3 Separ- 100 Watt Bolid State
RECORD PLAYING UNITS Buperior Bo%l!l Natural g:cor d ately controlled inputs :‘Bepuatell}’ COH'-YOI:"’
Money saving unita. Mounted w°°d Conlkructlon Playl Ind. Bass and Treble inputs (};“. lm.; 5’
on Plinth. Bupplled with trana- s, Controls. Output for O L
pareut plastic cover. Ready to cut for 8peaker/s 3-30 ohms. tr:?:. ‘nom,put for
Eelzgrd er:nto Amplitier or Tape (l}azrmr‘g) %= 8ize 17" x 7° x 7} 200-250 A.C. mains, speaker/s 3-::0 ,:hme..
d 5 5, 2025, | Peak Output rating. Protective circuit to
RP2C (G'vai?llan:nensvz%tu)rﬂ;bllel) 3000,AT60, | For m]lerl:ieeliln of Phase 29 GNS. Carr. Free guard against damage from accidental shorta
fAtted Goldring €890 high com- 8P20 ete. 50 see Manufacturers advert. page 618 or send LH.F.M. Output rating 59 Gns.
pliance ceramic Sterev/Mono cart- B 3 gns. S,AE for leaflets,
ridge with dlamond £24.12.6 AVAILABLE WITH 6 N L 1GH POV LO! E F A N E
-tylus Carjo/s 200; TRANSPARENT gns. All power ratings are R.M.8. . 2 years®
P5C ﬂaz_:fr%.?n':d‘“ggsu'gg PLA&'HO COVE—B Care: [Eree FAigh fux ceramic magnets. Heavy cast chassls. All carr. free. LOUDSPEAKERS
;gier:g Ca(f'.ndge with glamond tip, LEADING MAKES ‘POP’ 100 ‘POP’ 60 ‘POP’ 50 ‘Po P’ 3oc
nth & Cover as RP2
care. 9/8. 15 Gns. HI-F1 EQUIPMENT 187 1goWate | 57 60 Watt | 127 50 Wace | 12in. 25 WATT
Other types available with Mag- at CLEARANCE PRICES at 14,000 gauss 14,000 gauss Dual Cone 15Q
netic cartridges and with alternative 3 14,500 gauss 8/15q IoGNs. 150 (For uses other than
design plinths, Available at branches oniy b T
L 8/1 £|2 Ia o Dep 22 and 9 Bass Guitar or
ZI X8 nsa ronthly pay- Electronie Organ)
LINEAR L10 HiGH FIDELITY 10W AMPLIFIER 10 Gns 3 Dep: 3 menta  32/6 | L£5_]Q.Q Com
with separate Pre-amp Magnetic P.U. matching. To clear . Dep: £6 and § monthly and 9 mthlg (Tota) £12.8.6) g
pymnts £2 (Total $24), 2’15.';"‘2‘";15 f%) :l?zurps:;::ble or Dep. £1 -ndl!:)umthly
-1.8. payments 13/-
SUPER 15 HIGH FIDELITY ) R.S.C. BATTERY/MAINS FOR BASS GUITAR OR ELECT. ORGAN, ETC. (Total £6.17.0).
SOLID STATE AMPLIFIER CONVERSION UNITS RS.C A0 30 W ULTRA LINEAR
Apnroxi as scunar 80 but single TYPE BM1 Hl_'.‘l AMPLIF'ER c}\lni::;{, taﬂti\;e.gxgl}ml (’3‘(‘}5}‘3
::l‘lnnc'omtruc&?onx‘:‘:llﬂadetlk:l‘l ':‘:: An all-dry bat- trol Stages. Hum level—70dB. Frequency response <+ 3dB
int to int wiring disgrams tery elimipator. 30-20,000 c/s. All high grade components. Valvea EF86, EF86,
L2 L i Sine 84 x 44 x ECCSS, 807, 807, GZM. Separate Bass and Treble Controls.
|2* gns. Carr. 12/6 approx. Sensitivity 36 mllllvoles i for High & micro-
P phones. Designed for Clubs, Schools, Theaires. Dance Halls or

Completely rapllcel bnm:ien fup-
plying 1-6v. and 90v. where A.C.

maing 200/250v. 50c/s is available.
Complete kit with dngum 59/9 or
assembled 69/9.

OR FACTORY BUILT 15} Gns,
Carr. 12/8. Terma: Deposit 4 Gns.
and 9 monthly payments 81/1
{Total £18.3.9) Available in Teak or
Afrormosia veneered housing. 19gns.

RSC. BASS REGENT 50 WATT AMPLIFIER

A powerful high quality all-purposc unit for lead, rthythm, bass guitar.
vocalists, gram, radio, tape, Peak Output rating.

Loudspeaker unit horizontal or vertical mounting. SSGIIS
Cary, 30/- Wl

+ Two extra heavy duty 12in, Loudspeakers.

+ Four Jack inputs and two Volume Con!rols for simul-
tancous use of up to four pick-ups or ‘‘mikes”. Bass and
Treble coatrols. Send S.A.E. for leafict.

Deposit £13.4.9 and 9 monthly payments of £5.11.9 (Total 604 g ns.)

— = RS.C. TA6 6 Watt HIFl
o o o SOLID STATE AMPLIFIER
'Vi..c@'j'@ QQ' +a| 200-250y. AC mains operated. Frequency Re-

sponse 80-20.000 c.p.s. —2dB. Harmonic Distor-
tion 0.3%, at 1,000 c.p.s. Beparate Bass and
Treble litt' and "cut’ controls. 3 input sockets for Mike, Gram, Radio or
Tape. Input selector switch. Qutput for 3-16 ohm spkrs. Max. sensitivity
SmV. Qutput rating I.H.F.M. Fuliy enclosed enamelled case, 9% x 2§ x
g}ln Attractive brushed silver finish facia plate 10} x 3%in. and matching
nobs. Complete kit of parts with full wirin,
diagrama and instructions. ¢ Gns Carr. 7/6

OR FPACTORY BUILT WITH 12 MONTHS GUARANTEE £8.19.9

R.S.C. AJl HI-FI 12-14 WATT AMPLIFIER

PUSH-PULL ULTRA LINEAR OUTPUT “BUILT-IN”
TOKE CONTROL PRE-AMP. Two inpul sockets with
mixing tacilities High senvitivity, 5 valves, Independent
Bass and treble controls. Frequency response + 3dB
30-20,000 cfs, Hum level - 60dB. Bensitivity 40
millivolts. For COrystal or Ceramlc PUs, High Im-
pedance *‘mikes”. For Musical Instruments etc.
Std. AC mains. For 3 & 15 ohm spkrs. Complete kit, Full Io Gns
.

instructlons and point-to-point wiring dlagrama. Carr. 11/6.
built 14 gns. or Deposit £3 and 9 monthly payments of 31/6

SAE for leaflet. Twin bandled metal cover 85/-.
Price Factory
(Total £17.3.6.)

= Outdoor Functions, etc. For use with Electronio Organ, Guitar,
String Bnn. etc. Urain, Radio of Tape. Reserve L.T. and H.T. for Radio Tuner. Two inputs with associ~
ated 60 that two inputs such as Grang and “*Mike’ can be mixed. 200-250 v.,

50 ¢/s A.Cmaina For 3and 16 ohm speakers. Complete Kit of parts with point to Is Gns

point wiring diagram and instructiona. Twin-handled perforated cover 35/-. il
Or factory built with EL34 output valves and 12 montba’ guarantee for 18 gns. Carr, 12/6
TERMS: Depoait £3.9.0 and 9 monthly payments of £2 (Total 221.9.0). Send 8 A.E. for leaflet .

RSC TRANSFORMERS L.F. CHOKES & RECTIFIERS

FULLY GUARANTEED. I d where
Primaries 200-250v. 50c/s, Bcroened FILAMENT or TBA!!LI'I‘OR POWEB PACK

MIDGET CLAMPED T!Pl 2§ x 2§ x 24in. 8/9; 6.3v. 2a. D/ 8.3v. 3a. 18/9;
250v., 860mA, 6.3v. 2a . 2v. 1a. 91 3a. or 24v,
23/9;0.9-18v. 13a. 19/11 ‘2-26- 2v. 2a. 31/9

CHARGER TRANSFORMERS 0-9-16v. lh 18/9;

2a. 19/11; 3a. R1/11; 5a. £5/11; 6a, 20/9; Ba. 36/9.

AUTO (Hkn UP/step DOWN) TBAISFOBIERI
0-110/120v, 200-230-250v., 50-80 watts 18/9;
150 watts, 83/8 250 vl&“ ‘9/9. 500 watts 105/-
OUTPUT TRANSFORM
hnd‘rdPenwdeBOOOﬂof70000wSQ 8/9
Push-Pull 8 watta EL84 ta 3 3 or 15 £ . 14,9
Punb Pull 10 watts 6V6, ECLS6 to 3,5, 8 ot

o b
. 200mA, 8.3v. 4a., e.t., 5v.

L 200mA, 8.3v. 42, 8.3V B2 3. | LB L] oonrnnnn it ee 24/0
) (eesesst 93/0 ?m!h Pull EL8¢ to 3 or 15 { 10-12 watta . 23/9
450-0-450v. 250mA, 6.3v. 4a., c.t., 6v. 3a. 99/ | Push-Pull Ultra Linear for Mullard 510, etc, 38/
TOP mMUDED DROP-THRO' TYP Pusb-Pull 15-18 watta, sectlonally ‘wound
. 70mA, 6.3v. 2a., 0-3-6.3v. 2a. 23/9 8L6, KT66, etc.,, for3or15 Q ........ 35/9
oo . 100mA, 6.3v. 3.5a. £7/9 | Push-Pull 20 watt high quality sectionall.
250-0-260v. 100mA, 6.3v. 2a., 6.3v, la. .. 28/9 wound EL34, 6L6, KT66 etc. to 3or 15 l{ 59/9
3560-0-360v. 80mA, 8.3v. 2a., 0-5-6.3v. va. 20/11 | SMOOTHING cﬂom 1560mA, 7-10H. 250 Q3
250-0-250v. 100104, 6.3v. 4a., 0-5-6.3v. 3a. 39/0 | 12/9; 100mA, 10H, 200 Q 10/9; 80mA, 10H,
300-0-300v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a. 39/8 { 350 Q 8/9; 60mA, 10H, 400  4/11.
300-0-300v. 130mA, 6.3v. 4a., 0-6-6.3v. la.
Suitable for Mullard 510 Ampliier .... 46/9 | SELENIUM R! ¥. W. (Bridged)
360-0-350v. 100mA, 6.3v, 4a., 0-5-6.3v, 3a. 89{' All 6/12v. D.C. output. Max. A.C. lnput 18v.
350-0-350v. 150mA, 6.3v. 4a., 0-5-6.3v..3a. 46/11 ] 1a. 4/3. 2a. 6/11. 3a. 9/9, 4s. 12/9. 6a. 1§/9.
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TRANSFORMER SCOOP

Primary 110, 220, 250 v. tused.
Secondary 220 v.at 50mA, 6-3v.
at 1 amp. Overall size 23" x 2" x

wohien | 2/6 e 3/

2 x 3-15 volt, 1 amp. Secondary
250 volt Primary. Can be used
as 6-3v. heater transformers.

7/6 each. P. & P. 3/-.

hi A

SHELF UNIT

Two teak flnish shelves on a black frame
(overall size 28m x 28in. x 12in.). Ideal for

speaker cabinet:

ete. The perfect answer for houslng unit audio
and equipment. This unit is wall mounting

50/-

PLEASE NOTE P. & P. IS FREE

SEND FOR FREE LISTS OF SEMI CONDUCTORS

WESTON MILLIAMMETER

Modera clear plastic design. 1mA full scale, calibrated
0-100. 23" x 21" x 14" deep.

30/- Plus 2/6 P. & P.

diam.

MODEL MAKERS MOTOR

Rated up to 11:5 volt 400mA, torque
12g-cm. 8ize—13" long x i' diam.

smm—* long x 44* 4/6 et P. TR

8” x 6 one sided

4-pin transistor hi
23 80 ahm louds

Transistors, Died

BY100 type rectifier B¢ piv 750mA

21" 8 obhm loudspeaker .. e ‘.
2¢” 25 ohm loudspeaker

U2 battery holders (blue plutic)
10 ohm w/w pots ..

©OC81 double heat clips

Tape recorder rev. counters

COMPONENT CENTRE

printed circuit board .. 2/- each
8/8 each
84, each
/8 each
6/6 cach
g 5/8 each
Bo .. 1l/-each

x . .. 2/6each
5 6d. each

. B/- each

es, 8.C.R.5 etc Smd Jor list now

Please include P. & P.

oldera
peaker

8end 3/- for our Component Catalogue and Flog Lists,

KA-38C 11" x 117 BOuA,
100zA, 500uA, 1lma,
5mA. S meter 1mA, 300v.
All at

29/6 Plus 1/- P. & P.

IMPORTED PANEL METERS

KA-65C 3¢§” x 3§*. 300v.,
8 meter 500uA, 1mA.
All at

39/6 Pius 1/6 P. & P.

All modern design and made to high standards.

m E.M.l. SET 450

| o 3, 8 or 150, 10 watts.

m 65/- P76 2. s P.

E.M.I. SET 150

This speaker has a flared
centre tweeter cone and
handles up to 10 watts
Size-13"x 8~ each
3, 8 & 156 ohms 50/'

+7/6 P. & P,

DWELL TIME UNIT

CRESCENT CHROMOSONIC SOUND

These emall units contain the
following components: 700 ohm
DPDT relay with base, 1uF 250v.
paper, 0-01uF 400v. paper, S0uF
35v. electrolytie, 3 diodes, OC200
translstor, a 2N2826 type tran-
slstor unmarked, a skeleton pre-set
pot, 4 pin din plug & skt., 4 foot
of 4 core screen. All housed in a
small neat metal box. Can be made
into many timing devices.

|2/_ Plus 1/6 P. & P.

FLICK
SWITCHES

280 volt 3A Single Pole
on-off. 13 nylon Toggle.

\ 3 6Plus 1/-P. & P.
R

OPERATED LIGHT DISPLAY

The unit is connected directly across thc speaker output of an amplifier, it will

then convert audio signals into a
ESEND 8.A.E. FOR FURTHER DETAILS

three colour psychedelic light display.

QUOTE

"SEND IN S.A.E. WITH YOUR LIST OF COM-
PONENTS FROM THE CONSTRUCTIONAL
PROJECTS QUT OF PRACTICAL WIRELESS/
ELECTRONICS FOR A RETURN OF POST

WE STILL ARE THE LARGEST COM-
PONENT STOCKIST IN LONDON

Size 81" x 53* x 3" high. 500 watts
each channel light output. A total
of 15 x 100 watt lampa can be used!
Input—ijack aocket. Controls vary
the input to each channel.

£18-10-0 each

Plus 7/6. P. &P.

PLUS-3
MAINS UNIT

Provides three separate
switched output voltages
8v.,74v. and 9v. DC. attrac-
tive case with Indicator
fight, maine iead output

socket, plug and iead.
Slze 41 x 3} x 2§ in.

7/6 P. & P.2/6
<>

MAINS INITS 7o}

TRANS/ISTOR £¢IIIPM£/V7 i

(Extra lead with DIN plug for
Cassette Recorders 7/6)

MAINS UNIT

for transistor equipment
uslng T4v. Complete with
DIN plug for power socket.
Can also be supplied fora
6-volt output complete
with suitable plug. (State
make, model and voltauo

required.) 451 P. & 2/5

UNIT FOR USE WI'I’H Izv CAR BATTERY

radlos etc.

cluding fused lead P.

(State oulpul reqd. - v, 7}v or #v) Price 35/- in-

&P.2

MAINS UNITS

For single outputs, 6v, 9v, 12v, 18v, 39/6.
For two separate outputs, 4iv + 4iv,

v + 6v., 8v + 9v. 42/6.

P. & P. 2/6 per

unit. (Please state outouts reqd.).

MAINS UNIT FOR ALL TRAN-
SISTOR RADIOS ETC., USING
PP3 TYPE BATTERY

(ALSO AVAILABLE FOR V)

AII unlh are compl-!tly Isolatod ‘Iro;l:nmllnu by

R.C.S. PRODUCTS (RADIO) LTD.

(Dept. P.W.), 31 Oliver Road, London, E.17

608

20/-" 2"

% safety.

The Unique

MllLTI MINI TWIN- VI[:E

An extra “Pair of hands*’ for
those tricky jobs

ASSEMBLY—SOLDERING—
GLUING-~WIRING—DRILLING
E

@®INDEPENDENT ADJUSTMENT OF
THE TWO VICE HEADS TO ANY
ANGLE WITH POSITIVE LOCKING.

@JAWS WILL FIRMLY GRIP, ROUND,
FLAT, SQUARE, OR HEXAGONAL
PARTS.

TWIN VICE: £5-18-0 (4/6 P & P)

ALSO AVAILABLE

SINGLE VICE: £3-7-6 (3/- P & P)

COVENTRY MOVEMENT CO LTD.

BURNSALL ROAD, COVENTRY

CV5 6BU STD 0203-74363

Learn at home...

First Class Radio
and TV Co\ rses

)

After brief, intensely interesting study
—undertaken at home in your spare
time— YOU can secure a recognised
qualification or extend your knowledge
of Radio and TV. Let us show you how.
FREE GUIDE

The New Free Guide contains 120
pages of information of the greatest
importance to both the amateur and
the man employed in the radio industry.
Chambers College provides first rate
postal courses for Radio Amateurs,
Exam., R.T.E.B. Servicing Cert., C. & G.
Telecoms., A.M.S.E.(Elec.). Guide also
gives details of range of certificate
courses in Radio/TV Servicing, Elec-
tronics and other branches of engineer-
ing, together with particulars of our
remarkable terms of

‘Satisfaction or Refund of Fee’

Write for your copy of this valuable booklet. It may
well prove to be the turning point in your career.

Founded 1885—Over 150,000 successes

CHAMBERS COLLEGE
(Incorp. National Inst. of Englneering)
(Dept. R15), Aldermaston Court,
Reading, RG7 4PF




tuner

Good looks apart the ST.20-offers

E outstanding performance equal to am-

plifiers selling at two or three times the

price which makes it one of the best buys on the High Fidelity market.

All silicon solid state circuitry using 20 transistors and 2 diodes

provides a full 20 watts r.m.s. output (10 watts r.m.s. per channel).

Conservatively rated components are used throughout to ensure

long term reliability and stability. Press button selector switches are

a feature of the ST.20 for magnetic phono, crystal phono, radio
tuner, tape, mono/stereo and on/off facilities.

The slimline cabinet in teak veneers and the front panel fascia of

Stereo 10-10 Compact System

Expertly designed and providing outstanding quality reproduction. Not just
another compact system but a true “sound centre” incorporating an all
silicon transistor amplifier, Garrard 3000 autochanger and two Metrosound
HFS.10 speaker systems. Output 20 watts rms. (10 watts rms. per channel)
Bass, Treble, Volume and Balance controls. Input for tuner. Tape record
outlet. Price £77.6.4.

r Please send full details of

l 7] ST.20 Amplifier { 110-10 Compact [1 Speakers I
| NAME |
| ADDRESS. . . ... e T . ;
! I
| -
! -
N - S— |

Metrosound
~Audio
rc‘:ducts

xtal mag tape mono
”~

s
T

brushed anodised aluminium finish with
gleaming silver trims combine to give a look of
expensive and stylish elegance.
Size 1537 x 337 x 10",

Price £36.0.0.

“Its performance is not just on the fringe

of the specification — as happens with
many low-priced amplifiers — it is well
within it and well within the require-

ments for hi-fi”
F. C. Judd "Hi-Fi Sound” August 1970

LONDON

ACCEPTED BY THE
COUNCILOFINDUSTRIAL
DESIGN FOR INCLUSION

IN DESIGN INDEX

I 1

Metrosound Speaker Systems

MOBDEL HFS.10 10 watts handling capacity. 8 ohm impedance. Teak
finish. Size 14" x 9" x 7"". As used in the Sterec 10-10 Compact System
and available in matched pairs at £26.3.8.

MODEL HFS.20 20 watts handling capacity. 8 ohm impedance Teak
finish. Size 23" x 111" x103". Price £18.10.0. each.

Available from all leading high fidelity deaiers
Designed and Manufactured iq England by

¢ metrosound

Metrosound Manufacturing Co. Ltd., Audio Works,
Cartersfield Road, Waltham Abbey, Essex.
Telephone: Waltham Cross 31933
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EM.I
LOUDSPEAKERS
MODEL 450 13}"x8"
elliptical with' twin twee-
ters. 8 ohm impedance.
10 watts. Brand New,
guaranteed. Lind-Ailr
Price 79/6 P. & P. 4/6.
MODEL 150 13} x8”
elliptical, 3 and 15 ohm
impedance. 10 watts.
Lind-Air  Price  58/8
P. & P. 4/6.

TEAK FINISH
SPEAKER CABINETS
Size 16" x 10" x 9. 1deal
or above unita 48/8

Overload  protec-
tion. 20,000 opv.
AC volts 10, 50, 250,
1,600v. DC volts
5-25, 125, 500,
2500v. D.C. Current
0-50 uA, 0-250 mA.
Resistance 0-80K,
0-6 Meg chm. Deci-
hels— 20 to +22dB.
Size of meter 44 x 34 x lin. Complete
with case. 85/« P. & P. 8/6

20,000 p.p.v. DC voltage!
5-25-50-250-0500-2.5

K (20,000 ohma per volt;

AC  voltage: 10-50-100]
$00-1000 volts (10,000
ohms per volt). DC
Current: 0-50 uA, 0-

mA, 0-250 mA. Re

tance: 0-6K, 0-6 Mg (3

ohm and 30K at centre
acale). Capacitance: 10f.

to .001 mifd. .001 uf to

-1 uf. Decibels: —20 to -+22dB. Size
4} x 3} x lin. 71/- P. & P. 3/6.

An attractive alternative for the enthusia st
prepared to assemble these excellent
modules to make a stereo assembliy.
Z.30 24 watt Power Amplfier 89/6 (2
required).

Stereo Sixty Control/Pre-amplifier £9,19.6
PZ.5 Power Supply Unit £4.19.8.
SINCLATR PROJECT 80 Package deal
price 19 GNS. P. & P. 12/5.

Profect 60 is supplied complete with
instruction manual and temp]ates for
plinth mounting.

SINCLAIR IC-10 INTEGRATED
- CIRCUIT

10 watt Amplificr. 8ize only 1 x 0.4 x
0.2in. A true hi-fi amplifler complete with
manual giving details of 2 wide range of
applications and instructions. Guaranteed
5 years.

ONLY 59/6 P. & P. 1/6.

SPECIAL TRANSFORMER FOR
OPERATING SINCLAIR IC-10 from
A.C. mains 230/250v. OQutput 18v. at
0.5amp. 16/6 P. & P. /5.

“HI-TEN" LOUDSPEAKER
British made " full-range
10” anit bandles up t.u ,
10W. Ceramic magnet. §
Frequency response,
40Hz-10kHz; imp. 150
fiux denslty,

000
lines. 49/6. P. & P. 4/6

HI-TONE RECORDING TAPE

BRITISH MADE TOP QUALITY

.P. PVC 225t
. Poly 600ft.
. PVC  9001t.

.P. Poly 1200tt.

.P. PVC 1200ft.

.P. Poly 18001t.

.P. PVC 1200t
. PVC 1800ft.

J1009 .P. Poly 24001t.

J1010 . Poly 36001t.

(60 Cassette (Library cased)

€90 Cassette (Library cased)

C120 Cassette (Lihrary cased)

J1007
J1008

poLeessos
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SPEANERS—ONE IN EACH EARPIECE |
Listen ‘to all your favourite radio

programmes anywhere and anytime.
Lightweight and comfortable to

wear. Covera full medium waveband,
supersensitive tuning control and
variable volume control. Ideal for
outdoors and indoors.

ONLY £10.18.6. P. & P. 4/8.

600 WATT LIGHT DIMMER SWITCH

Same size ag standard wall switch and will dim incandescent
lighting from full on to off. Heavy plastic box with control
knob. LIND-AIR PRICE £4.10.0. P. & P. 3/6.

O

N | E=>X Audio Modules

Now you can build your own stereo units as you want them,

and entirely in your own home,

A good quality stereo amplifier can be built with no e[ectrjcnl
knowledge. All solid state—Baxendall tone control circuit—
no soldering—terminal block connections throughout.

D it-vourself siere

Everything you need to know
about UNILEX SYSTEMS is
In the Mullard book “'Do it
yourself stereo”. Superb de-
signs, detailed plans, simple
instructions in non-technical
language covering 4 systems in
4 price ranges.

Send for your copy now 5/-
Post Free.

UNILEX Audio Modules
Amplifier
Module EP9000

Pre Amplifier
Moduie EP9001

Power Supply
Module EP9002 £4.12.0 ,,

Control Panel
%ssem}l:ly and
scutcheon
Plate £3. 5.0

BUILD A STEREO
AMPLIFIER FOR ONLY

£16.150 P. & P.7/6

£2.18.0 each
£3.20 ,,

UNILEX PACKAGE DEALS

Unilex Modules £18.15.0
Garrard 2025 £1114.1
Celestion Speakera 8 5.17.0

Unilex Modules
Garrard 8P25 Mk IT
B.8.R. Cl1 Cartridge
Celestion Bpeakers

£34, 6.1

28 gns. *1 5

LIND-AIR
PRICE

LIND-AIR
PRICE

DE-LUXE STEREO
HEADPHONES
With soft rubber
earpieces. Imped-
ance 8-18 ohmas.
Frequency re-
sponse  23-13,000
cps. With lead and
stereo plug.

59/6 "y
SOLDERING GUN

Comfortable grip with
tripger  comtrol, “U"

ghaped 8}°. bit to miul-

mise wear. Light beam is
automatically directed on to end of bit
when ON/OFF trigger is in use 230-250
volts. 85 watt element 49/6 P. & P. 3/6.

British Made

Solderless breadboard panels, for fast re-
liable component connections.

Bingle DeCs. One 8-DeC with Control
Panel, Jig and Accessories for solderless
connections to controls, ete., with booklet,
‘‘Projects on 8-DeC” nging construction
details (or a variety of circuits. £28/6.
P. & P. 2/6.

4-DeC KIT. Four 8-DeCs with two Control
Panels, Jigs and Accessories and the book-
let “'Projects on 8-DeC" all contalned In a
strong attractive plastic case. Ideal for the
professional user. £5.17.8. P. & P. 3/6.
T-DeC KIT £2.10.0. P. & P. 3/6.

CGanrviand
HI-FITURNTABLES

2023 T/C with stereo cartridge .. 28.19.8
3000 with Sonotone

9TAHCD stereo culrldge .19.8
SP25 Mk IT . .. 21019.6
SLE5B

P. & P. Decks 12/6. Base & Cover 10/-
Deck/Base/Cover 17/6.

SPECIAL OFFERS!

SP25 Mk II with base
£14.100. P. & P. 15/-.

SP25 Mk II with Sonotone
9TAHCD cartridge and base
£15.150. P. & P. 15/-.

Sonotone 9TAHCD cart-
ridge £2.15.0. P. & P. 1/6.

S LiND-AiR AUDIO
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STEREO
TAPE RECORDERS

unoanenice §9

Carr. & Ins. 35/ .
A comple{; nert:lo! ti%’e recorder. 2 Bpeeds
3% & 7} ipa. and oﬂer(ng full atereoc
recording and play back facilities

LIST PRICE ¢89
LIND AIR PRICE

T, & Ing. 35/ SGNS
Excellent value for money stereo recorder
3 speeds. Output power 4 watts per channel
and every required facillty for atere:
recording and play ba

’\ =
~ LIST PRICE £89.181

uno aenice § B ons

Carr. & Ins. 35/~
The ideal stereo tape desk for use with
existing hi-fi stereo systema to give you
the full enjoyment of stereo tape recording
and play back.

Shve £11

-l

LIND-AIR
PRICE
39: gns.

Carr. & Ins. 35/-

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

223.2.0
£11.7.8

Lind-Air LA20 Amplifier

Qarrard 5-200 Changer with
Sonotone Cartridge

Pair of Lind-Air General
Purpose 8peakers

Recommended Retail Price 253.9.8
(Also avallable with Garrard 3000 changer 4 gns. extra)

SCOOP PURCHASE ! !

FAMOQUS “SANYO” COLORANO
TRANSISTOR PORTABLE RADIO
Rec. Price 213.15.0
YOURS

] P.&P.

YoRony 7% gNS. 4/8
{Four HP7 Batteries 3/4 extra)

Elegantly styled quality 10 transistor radio
providing wonderful reception of Medium
and Long Wave stations plus the new
programmes fron your local VHF Btations.
Grey polystyrene cabinet with silver trim
and carrying handle. Size 77 x4} x':!f'.
Fitted with earphone socket which can also
be used for extension speaker,
Brand New, in maker's cartons. Complete
with earphone, instruction manual and
Sanyo Guarantee.

HI-FI
CATALOGUE
NOW READY
5- P. & P. 1/-

Covers all leading makes plus
accessories etc. etc. and full
details of Lind-Alr money gaving
aystems from 39¢ gns.

e
o g

Over 100 pages, fully illustrated
plus 8 page section of P.A,
equipment.

NEW BRANCH
NOW OPEN AT

94-96, Upper Parliament Street,
NOTTINGHAM

Telephone: 40403 (STD 0602)

TELETON SAQ203
TRANSISTOR
STEREO AMPLIFIER

saperh quality bi-fi. 10 watts per
channe] mueic power. Inputs for
Gram (Magnetic and  Crystal),
Tuner and Auxiliary. Tape Record
«utput. Controle: Volume, Balance,
Bass, Treble. Attractive oiled
walbut cabinet and brushed alu-
myinium front panel.

List Price £28.7.0

LIND-AIR PRICE

22 Gns.

P. & P. 10/-.

SPECIAL LIND-AIR
PURCHASE!

FANTASTIC SANSUI 200 AM/FM
MULTIPLEX STEREO TUNER
AMPLIFIER

folid state 17 watts music power. Fully
turnable over Medjum wave and VHF/
FM 8tereo. Inputa for gram and tape ete.
Host of outstanding features—details on
request. Rec. Retall Price £89.18.10.

LIND-AIR PRICE £78.12.0 P. & P. 10/-

BATTERY ELIMINATOR

Enables

transistor

equipment

be oper-

ated  from

AC  mains.

8/9/12v. out-

put selector

switch and

onfoft sawitch. Case size 4 x 23 x 2in.
complete with mains lead, econnecting
Jeads and instructions. 59 / P.& P

For table or wall mounting. 8mart two tone
grey cases size 3} x 1} x 2}in. Complete
with lead, staples and 9v battery. 49/8,
P. & P, 3/6.

WHARFEDALE
SPEAKER KITS

Complete  with  all  components
for building Into snitable cabinets.
Unit 3 Kit £11.16.8 cach

£21 per pair
Unit 4 Kit £16.0.0 vach

28gus. per pair
Uuit 5 Kit £23.10.0 each

39gns. per pair
P. & P. 10/ cach 15/~ pair

18/19,25 & 53 TOTTENHAM CT. ROAD, LONDON W.1.
Telephone: 01-580 2255/4532/767
Open 9-6 pm. Monday to Saturday. Thursday until 7 pm.

All Mail Orders and correspondence to Dept.
L4/12. Kirkman House, 54a Tottenham Cogrt
Road, London, W.1. Tel: 01-580 T041/2.
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The demands
become
greater,

of course...

Kit 20-3

Max. Power Input: 40 watts -
Freguency Range: 40-20,000 c.p.s.
Standard Impedance: 4 Q or 8 Q

Peceless

PEERLESS FABRIKKERNE A/S
11 Gladsaxe Ringvej . 2860 Copenhagen Denmark

and as specialist manufacturers of Loudspeakers
we naturally make greater demands—and meet
them! Our new kits incorporate the latest
progress in the Loudspeaker field and the detailed
mounting instructions included in each Kit make
the mounting effortiess. At the same time you get
a quality product at a reasonable price.

For further information please apply to

Messrs. P.F.&A.R. Helme, Summerbridge,
Harrogate, Yorks. HG3 4DR.

Telephone Darley 279 (0423-72-279)

The New Picture-Book’way of learning

BASIC 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 illustrated by an accurate, cartoon-

the latest research into simplified learning
techniques. This has proved that the
PICTORIAIL 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

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

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
va:::ll:::c::::: :: Ei:&::::tnyg - above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
Electronics, Radio and, in good condition within 7 days or send the following amounts. BASIC
Telecommunications. . ELECTRICITY 75/~ Cash Price, or Down Payment of 20/- followed by 3
. fortnightly payments of 20/- each. BASIC ELECTRONICS 80/~ Cash Price,
WHAT READ ERS SAY or Down Payment of 20/- followed by 4 fortnightly payments of 20/- each.
This offer %pphes to UNITED KINGDOM ONLY. Overseas customers
“BEST BOOKS IN THIS COUNTRY”
**On going through these books I have found they are the best books

cash with order, prices as above,
[ have ever had m this country.” S.K.A.. London, N.W.

This carefully planned series
of maruals has proved a

- Tick Set required (Only one ser allowed on free trial)
B BASIC ELECTRICITY [ | BASIC ELECTRONICS [ |

“‘KEY’ TO THE KNOWLEDGE"” [ | Prices include Postage and Packing.

“Your books have been the ‘key’ (o the knowledge [ have needed." =
J.M.. Horsham. . SABNATUTE ... ssesessmsesss s oo e o 42 51 s a1 e :
“UNDERSTAND THE BASIC FACTS" . (If under 21 signature required of parent or guardian)

“This is the first time I have been able to understand the basic facts
as all other books are too complicated.” L.W., Sheffield

A TECH-PRESS PUBLICATION

POST MOW FOR THIS OFFER 1/
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ELECTROVALUE

EVERYTHING BRAND NEW & TO SPEC o LARGE STOCKS ¢ NO SURPLUS

BARGAINS IN NEW SEMICONDUCTORS all power types supplied with free insulating sets

MANY ITEMS AT NEW REDUCED PRICES

PEAK SOUND PRODUCTS

ENGLEFIELD CABINET KITS
Build it 12 + 12 0r 25 + 2

phifier in modular kit form 12 watta per channel
£38/9/—; 25 watts £58/15/— Cabinet kit only £6. These
prices nett.
As recently reviewed in Hi Fi Bound.

BAXANDALL SPEAKER
SYSTEM

Designed by Peter Paxandall.
Superb reproduction for jts size.
Handles 10 watts with ease. Uses
FELAC 150Q 59RM109 speaker Wnit
Kit £13/12/- nett; built £16/8/8 nett.

MAINLINE AMPLIFIER KITS
RCA/8t18 designed main amplifier kits.
Input rensitlvity 800-700mV for full ontput into 8 Q.

Power Kit price Sultable unreg.
including power supply
coniponents kit
12w 168/- nett 82/
25W 190/- nett N/A
40W 210/- nett 1158/
T0W 252/- nett 188/10

1N914 1/3 | 2N3706 2/6 1 40512 45/8 BC147 3/- | BFY51 4/-
IN3754 4/ 2N3707 2/8 40802 9/6 l BC148 3/- BAX 20 8/9
IN4148 19 | 2N3708 2/6 | AUI07 14/8 | BCI4O 3/- | BY164 10/~
N5054 1 2N4709 2/6 AC126 4/~ BC153 - | BY238 3/8
ING0s /- SN3ATL0 2/8 AC127 4/~ BC154 78 C106B1 14/8
18940 /- | oNaTl 2/8 | ACI28 4/- | BCIST 3/9 | MCl40 5/—
2N696 3/6 UN3731 24/ AC176 8/ BC158 3/8 MJT480 21/-
2N697 3/10 7 3/3 ACQYu2 4/8 BC159 8/8 | MJ481 27/~
2N706 2/9 - ACYd0 4/- BCi67 2/6 MJ491 30/
2N1131 8/3 12/- ACY41 5/- BC168 2/3 MPF102 18
2N1132 8/2 7 AD142 14/3 BC169 2/8 | NKT403 15/6
2N1302 4/~ 7/6 AD149 12/~ BC177 8/3 NKT465 15/-
2N1303 4/- 4/- ADI161/AD162 BC178 5/8 OA47 1/9
2N1304 4/8 4/- (matched) 14/- pr BC179 a/— 0A0 1/3
2N1305 4/6 4/~ Fil4 - BCI82L 2/6 0A91 1/3
2N1613 8/~ 4/ AF115 - BC1831L 2/8 OA9%5 1/3
2N1711 7/~ 4/ d 8/6 BCL84L 2/8 0499 3/
2N2147 18/9 3/3 6/ BC186 8/6 0A200 111
2N2218 9/3 3/8 7/6 BC212L 5/- 0A202 /-
2N2270 12/9 2N 489 3/3 - BC213L B/~ | ocnl 5/6
2N2483 6/3 2N4291 3/3 9/8 BC214L 5/3 TIP3IA 18/~
2N2484 28 2N 4292 3/3 18/6 BCY70 4/~ TIP32A 20/-
2N2646 10/9 2N4410 4/9 99 BD121 21/~ | TIN3 10/6
2N2804 11/~ | 2N5062 12/3 6/6 BD123 21/~ | ZTX300 3/
2N2924 4/- 2N5163 5/ 8/3 BDI124 20/ ZTX301 3/6
2N2925 4/6 2N5192 25/— 8/8 BF167 8/8 ZTX302 4/8
2N2926 2/8 | 2N5195 £8/3 15/~ BF178 10/8 ZTX303 4/6
2N3063 5/8 2N6457 9/9 8- BF180 12/- ZTX304 8/9
2N 3054 14/3 2NB458 9/9 4/~ BF194 - ZTX600 5/~
2N 3055 15/- 2N5459 9/9 4/8 BF195 7/8 ZTX501 5/-
2N3325 10/9 | 40250 1473 4/~ | BFX29 8/8 | zTXs02 6/~
2N3663 11/6 | 40361 12/6 2/9 | BEFX84 59 | zrxs03 5/-
2N3702 36 40362 18/ 2/8 BFX85 i ZTX504 1
2N3703 23 | 40404 18/3 2/9 | BFXS7 5/9 TX50 2/-
2N 3704 2/8 | 40408 14/6 11/~ | BFX88 6/3 | ZTX030 5/6
2N3705 3/5 40430 37~ 11/- | BFY50 4/8 ZTX531 6/9
RESISTORS
Code Power Toletance Range Values 1to9 10 to 99 100 up
available (see note below)
€ 1/20W 50, 82 Q-220K Q E12 18 16 15
c 1/8W 50, 4:7Q-330K Q B2d 25 2 1-75
C /4w 109% 470210 Q ‘Kz 2-5 2 1-75
c 1/2w 5% 4-702-10MQ E24 3 25 225
c 1w 10"' 470-10M Q E12 § 5 45
MO 1/2wW 100Q-1MQ E2q 9 8 7
WwW 1w 10% % 1/20 Q 0920-39Q E12 1/6 all quantities
wwW aw §%. 12Q-10K Q 12 1/6 all quantities
wWwW W 5% 120Q-10K Q R12 1/9 all quantities
Codes: 3 == carbon film high stability low noise Prices are in pence each for same ohmic value and power
MO = metal oxide Electrogil TR5 ulira low noise rating, NOT mized values. (Ignore fractions of 1d. on total

WW = wire wound Plessey.,
Values:
E12 denotea series: 10, 12, 13, 18, 22, 27, 33, 39, 47, 56,
68, 82 and their decades.
E24 denotes perien: as E12 plus 11, 13, 16, 20, 24, 30, 36,
43, 51, 62, 75, 91 and their decades.

resistor order)

30 WATT BAILEY AMP. PARTS
Beneitivity 1.2V for tull output into 803

Trausistors and PCB for one channe! $7/5/8 only nett.
Transistors and PCB for two channels £14/11/- nnly nett.
Ca&acitors and reisstors {(metal oxide) 40/- per channel
nett.

Complete unregulated power supply kit £4.15.0 nett

ZENER DIODES

5% full range E24 values: 400mW: 2-7V to 30V 4/6 each
1W: 8-8V to R2V B/- each 1:-6W: 47V to 75V 12/~ each
Clip to increase 1-3W rating to 3 watts (type 2661') 9d.

MULLARD polyas!or C280 series

250V 20%: 0-01; 2; 0-033, 0-047 8d ea. 0-068; 0-1
o: 0-33 1/8, 0:47 1/8, 0-68

273, 15F 9/9. LGuF 412, 52 F 4/9.

INTEGRATED CIRCUIT
AMPLIFIERS
SINCLAIR IC10 complete with instruction book giving
amplifier circuit details and range of applications.

58/6 nett.
Components pack for stereo inc. mains transformer,
controls ete. £4.15.0 nett.
PLESSEY SL403A Now only 42/8 nett 3W into 7.5} for
18V supply. Application data sent with two more.

MULLARD SUB-MIN ELECTROLYTIC
€426 range axial
Values (uF/V): 0-6
4/40; 5/64; 6-4/8- g 3
12-5/25; 16/40; 20/16; '20/64 "5/64 25/ g
32/4n; 32/64; 40/16; 40/2-5; 50/6-4; 50[25 50/40 474 ;
64/10: 80/2-5; 80/16; 80/"5 100/6-4; 125/4; 125/10:
125/16: 180/2-5; 200/6-4; 200/10; 250/4; 320/2-5; 320/6-4:
400/4; 500/2-5.

LARGE CAPACITORS

WAVECHANGE SWITCHES
LONG SPINDLES

High ripple current types: 1000/25 5/8; 1000/50 8/2;
1000/100 18/3; 2000/25 /4. 2000/50 11/4: 2000/50 11/4;
2000/100 28/9: 2500/64 15/6: 2500/70 19/8; 5000/25 12/8;
5000/50 21/11: 5000/100 58/3; 10000/15 17/-; 10000/25
24/68; 10000/50 44/—; 10000/70 61/-,

1P 12W; 2P 6W; 3P 4W; 4P 3W 4/9 each
SLIDER SWITCHES D.P.D.T. 3/- each
NEON INDICATOR LAMPS

all 200/250V. Square bhezel, red only 3/9
Round chrome bezel red, amber, clear 4/9 each

Toggle switches, 250V a.c. 1.5A.
chrome dolly and chrome milled nut 8.P.8.T. 3/8; 8.P.D.T.
4/6; D.P.D.T. 5/9; 8.P.D.T. centre off §/-.

MEDIUM RANGE ELECTROLYTICS
Axial leads: 50/50 2/~ 100/26 2/~ 100/50 2/6; 250/25 £/8;
530/25 2/6; 250/50 8/9: 500/25 8/9; 500/50 4/6; 1000/25
4/-; 1000/50 8/—; 2000/25 /-,

SMALL ELECTROLYTICS
Axial leads: 47/10; 47/25; 5/50 1/~ ea. 10/10; 10/25;

8-DeC's put an end to “'birdenesting’. Conponents just
plug in Baves valuable time. Use componenta again and
again. 8-DeC (70 points) only 25/-. Compact T-DeC,
increased capacity, may be temperature-cycled. T-DeC
(208 points) only 50/- post free. Full range stocked.

10/50, 33/10; 60/10 1/~ ea. 22/25; 25/50; 47/25; 100/10;
220/10 1/8 ea.

ENAMELLED COPPER WIRE, even No 8.W.G only.
20z reels 16-22 3. W.0. 4/3; 24-30 8. W.G. 5/-: 32-34 8.W.G-
5/6: 36-38 B.W.(3. 8/3. 4 oz reels 16-22 8.W.G. only 7/8.

CARBON TRACK
POTENTIOMETERS, long spindles

Double wiper ensures minimum nolse level.

Bingle gang linear 220 (1, to 2-2M Q 2/8
Single gang log 47K Q to 2-2MQ 2/8
Dual gang linear 47K (Qto 22MQ 8/8
Dual gana log 47K Qto22MQ 8/6
Log/antiiog 10K, 47K, 1M { oniy 88
Any type with +A D.P. mains switch, extra 2/8

Pleare note: only decades of 10, 22 and 47 are available

within ranges quoled.

CARBON SKELETON PRE-SETS
8mall high quality, type PR, linear only 1000}, 220Q
470 Q, 1K, 2K?2, 4K7, 10K, ‘ZZK 47K, 100K, 920K, 470K,
]Mh"MZ 5M 10M 2 Vertical or horizontal mountmg 1/~
eact,

COMPONENT DISCOUNTS

10% on orders for components for £5 or more. 15% on
ordera for components for £15 or more (No disconnt on
nett items).

POSTAGE AND PACKING

Free on orders over £2. Please add 1/8 If under. Overseas
orders welconte: carriage charged at cost.

THE NEW ELECTROVALUE
CATALOGUE

48 pag of it rked with inforimation
generously illustrated with product plctures and technical
diagrama. 2/- post free. Add 4/- if reguired to be sent
0’seas by air mail.

ELECTROVA

(Dept. PW.12) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Hours: 9—5.30: Sat. 1 p.m. Tel.: Egham 5533 (STD 0784-3) Telex 264475
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RADID & TV COMPONENTS

21c High Street, Acton, London W.3.6NG
Also at 323 Edgware Road, London, W.2.
ALL ORDERS BY POST TO OUR ACTON BRANCH
Terms C.W.O.

Acton)l1d.

All enquiries S.A.E.

7‘4 L oonst FETMKI £145plus7/6 p. & p.

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
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.

614

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 10%in x 62in, the Duo type 2 speakers are beautifully finished in
teak veneer with matching vynair grills. They incorporate a 104in x 6fin drive
unit and high frequency speaker, both of which are of 3 ohms impedance. The
Duo sneaker systeinn is also available separately at £6 6.0 each nlus 15/~ 0.&p

Complete stereo system £41 plus £2 10 p. & p. or with
Mk Il Amplifier and Magnetic Cartridge £45 & £2 10 p. & p.

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 KMz.

Tape recording output sockets on each
channel, Size 124in. 6in. 22in, in simulated

High fidelity transistor steree amplifier employing field eflect transistors. With this
feature and accompanying guaranteed specifications below. the Viscount F.E.T.
vastly surpasses amplifiers costing tar more.

teak case. BUILT & TESTED.

Mkll (MAG P.U.) £15.15 plus 10/-p. & p.
Specification same as Mk. 1, but with the
following inputs. 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).

; Duetto integrated transistor stereo Amp. £8.10.0 + 7/6 p&p.

TONE CONTROL Trebie lift and cut (G:arrurd %hangeﬂr 1rohm e, g::: i %g pap.
i over and teak finish plint 5 pé&p

Separate on off switch. A preset Duo Type | speakers (see opp. page) ea. £4, 4.0 4 7/6 p&p
balance control. The above items purchased together £29.10.0 + £1,10 p&p



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_ (Sin¢ 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 pair of inputs controlled by separate volume
control. 2 inputs at 200mV into 470K.

To protect the output valves, the incorporated fail safe circuit will
enable the amplifier to be used at half power.

SPEAKERS! Size 20" x 20” x 10” incorporating Baker’s 12" heavy
duty 25 watt high flux, quality loudspeaker with cast frame. Cabinets
attractively finished in two tone colour scheme—Black and grey.
or available separately.

COMPLETE SYSTEM £4 5 Bl
P. & P.
Amplifier £28.10.0 plus 20/- P. & P.

Sound 50 amp and 2 speakers
Speakers £12.10.0 each plus 30/- P. & P.

LIQUIDATED STO

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.
Pre-aligned I.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

The ELEGANT SEVEN Mk. 11l

| (350m W Output)

7 transistor fully-tunable M.W.—L.W. superhet portable.
Set of parts. Complete with all components, including
ready efched and drilled printed clreuit board-—back

printed for foolproot construction.
MAINS POWER PACK KIT: 8/8 extra.

5.0 plus 7/6 P. & P. Circult 2/6 FREE WITH PARTS

The Price £5.5.0 5
fus 7/6 P. & P.
DORSET i Cir{:m't 2/6
FREE WITH PARTS

(600m W Output)

7-transistor fully tunable M.W.—L.W. superhet portable

——with baby alatm facility. Bet ot parts. The lateat
ised and pre-ali t t d makes thia

simple to build. Bizes : 12 x 8 x 3ln.

MAINS POWER PACK KIT : 9/@ extra.

The Classic

Simulated teak case

£9.10

Plus P. & P. 7/8

SPECIFICATION:

Sensitivities for 10 watt output

at 1KHz into 3 ohma, Tape Head : 3 mV (st 33.

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

Aux. 100mYV. Tape/Rec. Outpui. Equallsation for each

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

Tone Control Range: Rass: 13dB at 60Hz. Treble: & 14dB at 16KHz, Toial Dis-

tortion: (for 10 watt output) < 1.5%. Signal Noise : ¢ —60dB. A.C. Mains 200-250V.
Size 124!n long, 4}in deep, 24in high. Built and tested

= 31
e
THE RELIANT
‘ SOLID-STATE
\ GENERAL PURPOSE AMPLIFIER
SPECIFICATIONS
Output+10 watis. Qutput impedance—3 to 4 ohma.
Inpute+ 1. -xtal mic 10mV Tone Controls—Treble control range + 12dB at 10K Hz.
2. -gram/radio 250mV. Bass conirol range + 13dB at 100Hz.
Feqruency Response—(with tone controls central) Minus 3bB points at 20Hz and
40K Hz, Bignal to Nolse Ratlo—better than —60dB. Translstors—4 silicon Planar
type snd 3 Germanlum type. Maina input—=220/260V. A.C. Bize of chassia—10%in. x

| 44in. x 24In. For use with 8td. or L.P. records, musical instruments, all makes of

pick-ups and mikes. Separate bass and trebie lift control. Two inputs with control from
. and mlke. Built and tested.

gram.
RELIANT Mk. Il in siwulated teak case £7.5 plus 7/6 P. & P

£6.6.0

plus 7/6 P. & P.

Circult diagram 2/6. Free with parts
Speaker, baffle and fixing kit
25/- extra plus 4/- p. & p. Postage
free when ordered with parts.

THE DUO SPEAKER SYSTEM
Similar in design to those on the previous page the 2-way speaker system is beautitully
finished in polished teak veneer, with matching vynair grille. It is ideal for wall or
shelf mounting elther upright or horizontally.
Type 1 BPECIFICATION :—
Impedance 3, 8 or 10 ohms (please state requirement). It incorporates Goodmans high
flux 6in. x 4in. apeaker and 23in. speaker, Teak finish 12in. x 8}in. x 53in. 4 guineas

each. 76 P. X P

m———
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Build working
radio receivers
and electronic

circuits in an

evening

Beginner or advanced student—
you learn fast with Radionic kits

Circuits work first time with the Radionic ‘no
soldering” method. With the X30 kit, build 33
experiments : a printed circuit transistor radio,
burglar alarm, morse code buzzer etc.

The more advanced kits are suitable for G.C.E.,
City and Guilds, National Certificate and higher.
Every setincludes construction notes and all
circult diagrams.

Its so easy for you to build and learn because you
construct circuits that resemble the theoretical
diagram. Re-use components easily, too —they're
screw:in-mounted.

Send off this coupon today.

r T T T T T T T T
TO: RADIONIC PRODUCTS LTD., PW4
St. Lawrence House, Broad Street, Bristol BS1 2HF I
Please send me full detais of all Radionic Kits/please send me one |

Radionic Kit X30, for which | enclose £7 19s. 6d.
(delete where inapplicable) |
.

~«

Name, t // «i\'ﬁ, |
/l "

Address '!nnln"lc l

e CINCTRUGTIONALKITS |

|

|

|

|

| s

| nnninknél:mniﬁns I
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MIGRO
SOLDERING
INSTRUMENTS

A range of micro soldering instruments
combining high performance with really
small dimensions and providing
exceptional versatility.

Weighing about } oz. (less flex) these
miniature tools ensure the utmost
accuracy and safety in use, resulting in
consistently high standards of soldering
with minimum operator fatigue.

Ultra-slim unbreakable nylon handles
give a cool, comfortable grip for
sustained delicacy of operation.

Slip-on bits are fitted over the element
shaft, so absorbing all the heat -
produced and giving high performance ':"-I
with rapid heating and recovery. A wide ‘=
range of interchangeable tip sizes is
available to suit different types of work.

There are ADAMIN models
from, 8 to 24 watts, in voltages
from 6v. to 240v.

Please ask for leaflet A/10.

LIGHT SOLDERING
DEVELOPMENTS LTD.

28 Sydenham Road, Croydon, CR9 2LL
Telephone 01-688 8589 and 4559




Price Price

TURNTABLES, BASES & COVERS
MacDonatd MP60 wired to

din standard withp. & c. £23 16 4 £20 0
MacDonald 610 wired to din

standard with p. & ¢. £2711510 £23 7
MacDonald 510 wired to din

standard withp. &c. .. £24 16 10 £20 18
MacDonald 310 wired to din

standard with p. & c. £2115 4 £13 6
AR Universal Comp., Arm,

Bage & Cov. (lesscart).. £77 9 0 £11 7
Dual 1219 |ess cart. £60 8 0 £54 §
Dual 1209, less cart. £4212 0 £38 6
Dual CK6 Base o v £915 0 £816
Dual CH5 Cover .. £7 5 0 £611
Dual CK20 Base for 1219 .. £12 2 0 £11 5
Dual CH20 Cover for 1219 £12 2 0 £11 §
Trans. Ref, Turnt. w. Arm  £98 2 0 £86 5
Trans. Turnt. w. Arm & C £57 12 0 £50 19
Garrard AP.76 " On application
Garrard 401 .. . .. £3114 0 £28 10
Garrard SL95B £45 9 0 £33 19
Garrard SL75B £35 12 0 £30 13
Garrard SL658 £19 6 0 £1612

sarrard 728 .. £30 2 0 £2518
Garrard 408 . £1211 0 £10 16
Garrard AP75 oG £2312 0 £18 15
Garrard SP25 Mk, 2 £15 ¢ 0 11 12

Garrard SP25 Mk. 3
P & C for SP25

£
On application
2 — £4 17
SPC4 Cover & WB4 Base £10 2 0 £9

3
SPC1 Cover & WB1 Base £711 0 £615
SPC4 Cover & WB5 Base

(for SP25 playing w. cov.) £10 2 0 £9 3
Goldring GL69 Trans. Unit £26 12 6 £22 7
Goldring GL69 with P. & C. £39 12 2 £33 12
Plinth for GL69 £8 13 4 £8 0
Goldring GL69 with Pllnth

Cover & G800 £52 12 3 £4210
Goldring GL75 Trans Unlt £39 0 0 £35 1
Goldring GL7S with P.& C. £52 0 0 £46 17
Goldring GL75 with Plinth,

Cover & GBOOE .. .. £7016 3 £5819
Plinth for GL75 o £813 4 £8 ¢
Goldring G9% Transcrlptlon

unit without arm . £26 0 0 £23 8
Philips GA202 £69 0 0 £60 14
Thorne! TD150A Mk. 2 w.

£4313 0 £33 19
Thorens TD1S0AB w. Arm

& Base .. £47 9 0 £41 10
Thorens TX11 Cover .. £4 2 0 £310
Thorens TD124/11 o .. £4616 0 £42 5
Thorens TD125 £75 17 0 £66 19
Thorens TDi124 P & C §”

Arm 00 £1016
Thorens TDi24 P & C 127

rm.. L . v 4 0 £1313
Pioneer PLITAC w. Arm,

age & Cov 17 0 £40 19
Ploneer PL11AC w. AT35X

Elipt. Cart. . B £73 2 0 £5518
PICK UP ARMS
Goldring L69 Am ., . £318 2 £8 14
Goldring L75 Arm .. £1312 6 £1119
Transc. Fluid Arm 9 or 107 £22 6 0 £19 12
SME 3009 with S2 Shell .. £34 0 £2919
SME 3012 with S2 Shell £36 1‘ 0 £3119
Audio Tech. AT 1005 £1318 ¢ £17 0
AMPLIFIERS, TUNERS & TUNER AMPS.
Akai AAG500 Tuner/Amp £142 10 7 £125
AR Amplifier 3 .. £174 0 0 £156 |2
Wood Case for above—

Walnut .. .. £1110 0 £10 7
AR Recelver Tur -

Amp. £380 15 0 £350 14
Woud Cuse lor above—

Walnut £1814 0 £17 5
ARD 2000 Amp Metal £46 4 0 £39 S
ARD 2000 Amp. Waod £49 7 0 £42 0
Armstrong 521 £56 0 0 £48 10
Armstrong 523 AM/FM Tun. £5315 0 £47 19
Armstrong 524 FM Tun. .. £4117 0 £37 14
Armstrong 525 Tun./Amp. £91 17 0 £81 19
Armstrong 526 Tun./Amp. £104 14 0 £93 1%
Amstrong M& Decoder .. £910 0 £7 15
Armstrong M4 Decoder .. £9 10 0 £715
Cambridge P40 Amp, £75 0 0 £63 15
Dual CV20 Amp. . £4810 0 £41 5
Dual CV40 Amp. £7310 0 £82 10
Dual CVB0 Amp. £8910 0 £76 0
Dual CT15 Tun. £81 15 0 £71 17
Dual CT16 Tun. 106 0 0 £93 3
Dual CR40 Tun. /Amp £178 1 0 £156 10
Decca A3000 Amp. £69 10 0 £60 15
Decca T1000 Tun. .. £32 0 0 £28 16
Decca Y2000 Tun. .. £59 0 0 £5219

Decca X70 Decoder . £7 7 0 £619
Dulci 207 Amp. Chassis . £25 0 0 £21 5
Dulci 20TM Amp. Case £30 0 0 £2510
Duici FMT7 Tun, .. £23 0 0 £2010

FCAVE

TOP DISGOUNTS

List Cave's Cash
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5 Bridge Street
Richmond Surrey
019481441 till 8pm

HI Fi

List Cave's Cash

Rotel FAX330 Tun./Amp. £95 0

Price Price
Dulci FMT7S Tun. £31 0 0 £27 5 0
Ferrograph F307 Amp. Case £59 0 0 £419 0
Leak 30 Amp. Chassis £53 0 0 £4210 0
Leak 30 Amp. Case .. £5910 0 £4815 0
Leak 70 Amp. Chassis .. £63 0 0 £52 0 ¢
Leak 70 Amp. Case .. £6910 0 £5810 0
Leak Stereofetic Tun. Chas. £5918 0 £5219 0
Leak Stereofetic Tun, Case £68 1 0 £5910 0
Lux SQ1220 Amp. . £12410 0 £3913 0
Lux $Q505 Amp. .. .. £9710 0 £6912 ¢
Lux SQ77T Amp. .. .. £66 7 0 £5210 0
Lux SQ806 Amp. .. .. £84 0 0 £5919 0
Lux HQS55 Tun /Amp. .. £168 0 0 £11918 0
Lux WLS15 Tun. .. .. £108 5 0 £7515 0
Lux WL313 Tun., . £14314 0 £9211 0
Metrosound ST2O Amp £36 0 0 £2919 0
Sinclair 3 £4 9 0 £316 0
2.30 Amp. fe £4 9 0 £316 0
2.10 Amp £5 9 0 £4 3 0
Stereo 60 Controf Unit . £913 0 £810 o
Stereo 60 Filter Unit £518 0 £5 2 0
PZ-5 Supply Unit £419 0 £4 5 0
PZ-6 Supply Unit £713 0 £616 0
PZ-8 Supply Unlt o £519 0 £5 2 0
1C-16 Al b an £219 0 £215 0
Z-12 Am £4 9 0 £315 0
PZ4 Power Supnly £413 0 £4 5 0
Stereo 25 for 2x212 Amp £319 0 £810 0
2000 Amplifier £30 9 0 £2219 0
2000 FM Tuner .. £2614 0 £2310 0
Amp.. - .. £45 0 0 £3719 0
Neoteric 60 . £6119 0 £5210 0
Project 60 FM Tuner £25 0 0 £2119 0
Stereo Decoder .. £4 4 0 £319 0
d. Sugden A21 Amp . £59 0 0 £4719 ©
Teleton SAQ 203E Amp £2715 0 £1919 0
Teleton A15¢ Amp. £20 0 0 £1319 0
Teleton CR10T Tun /Amp £3915 0 £2619 0
Teleton TFS50 Tun. /Amp £74 0 0 £6216 0
Teleton GA101 Am) .. £3315 0 £2319 ¢
Teleton GT101 Tun £4510 0 £33 0 o0
Teleton CR10T & Speakers — £2913 0
Teleton CR24 Tun./Amp. £35 0 0 £2919% 0
Teleton R4200 Tun.fJAmp. £5115 0 K418 0
Teleton CRS5 Tun./Amp. £118 13 0 £103 19 0
Teleton STQ204 Tun./Amp. £5010 0 £42 5 0
Teleton F2000 Tun./Amp. £51 6 0 £3219 0
Teleton SAQ5015 Amp. £5210 0 £43 6 0
Wharfadale Tun./Amp.
100.1 £131 5 0 £11213 0
Philips RH680 Tuner £44 10 0 £33 3 0
Philips RH681 Tuner .. £89 0 0 £78 6 ¢
Philips RH781 Tun: /Amp £7419 0 £62 4 0
Phillps RH790 Tun./A. £135 0 0 £118 15 o
Phllips RH580 Amp. £2 0 0 £2316 0
Philips RH580 Amp. £51 15 0 £4319 0
Philips RH591 Amp. £7615 0 £65 S 0
Pioneer SX440 Tun., /Amp £111 1 0 £9215 0
Pioneer LX440 Tun./Amp. £116 § 0 £97 0
Pioneer LX800 Tun./Amp. £206 18 0 £181 16 0
Pioneer SX770 Tun./Amp. £156 0 0 £130 5 0
Pioneer $X930 Tun./Amp. £193 2 0 £161 5 0
Pioneer $X1500 Tun./Amp. £225 17 0 £188 13 0@
Ploneer TX500 Tuner £79 5 0 £66 0 ©
Pioneer TX900 Tuner £151 19 0 £126 15 0
Pioneer SA500 Amp. £61 19 0 £4912 0
Pioneer SA700 Amp. £37 19 0 £78 [
Pioneer SA300 Amp £13316 0 £107 0 0
Pioneer SR202 Reverh Amp £45 8 0 £36 []
Pioneer KX330 Tun./Amp. £7815 0 £68 0 ¢
Quad 303 & 33 Amp. .. £98 0 0 £3719 0
Quad FM Tuner ., .. £51 0 O £486 0 0
Quad AM3 Tuner .. .. £48 0 0 £4412 0
Radford SMT3 Tun. .. £7610 0 £6419 0
Radford SC30 Amp. .. £106 0 0 60
Revox AS0 Amp. .. .. £106 1 0 £9219 0
Revox A75 Tuner .. £16215 0 £148 [
Rogers Ravenshourne .. £64 0 0 £54 ¢ 0
Rogers Ravensbrook .. £4710 0 £41 T 0
Rotel 100 Amp. ‘ £4510 0 £3519 0
Rotel 120 ST Tuner .. £4217 0 £4119 ©
Rotel 130 Tun./Amp. .. £7917 0 £§7 12 :
0
Rotel FAX660 Tun./Amp. £129 0 ¢ £39 19 ©

Secom SA500 Amp. .. £3117 0 £2619 0

Sansui 350 Tun./Amp. £120 1 0 £11310 ©

Sansui 400 Tun./Amp. £127 4 0 £99 0 0

Sansui 800 Tun./Amp. £14519 0 £128 8 0

Sansul 2000 Tun.fAmp. .. £162 3 0 £14212 0

Sansui AU222 Amp. .. £6217 0 £5310 0

Sansui AU555 Amp. .. £80 9 0 £68 8 0

Sansul TU777 Tuner ..o £04 o £8219 0

Sansui TUS55 Tuner . E77 9 0 £63 3 0

LOUDSPEAKERS
The Bell & Howell range of loudspeakers from
Acoustic Research of America. Special Prices on

application.
B & WDM1 £32 0 O £27 40
B& W DM3 - £63 0 S311 0
B & W 70 Mon. ., £139 10 0 £Iiﬂ 1 0
Celestion 10 o £2113 9 £1810 0

it makes SOUND SENSE, buy from CAVES

OPEN ALL DAY SATURDAYS
FIRST CLASS REPAIR SERVICE

UP TO 15% DISCOUNT ON

LP RECORDS

SEND FOR LISTS

List Cave's Cash

Price Price

Celestion 15 £29 0 0 £25 8 0
Celestion 25 .. £5917 0 £5017 0
Goodmans Maglster .. £57 0 0 £4918 0
MagnumK .. . 0 £3210 0
Mezzo 2 Wainut 0 £219 0
Mezzo 2 Teak e 0 £2318 0
Mambo . e 0 £18 5 0
3005 .. £1819 o

£25 0 0 Pair
Minister 5 Price on application
Mezzo 3 o i .« Price on application
Kef Cresta .. & . £22 3 0 £19 5 0
Kef Celeste Mk. 2 .. .. £20 0 0 £219 0
Kef Concorde o .. £4310 0 £3310 0
Kef Concerto . .. £5310 0 £4219 0
Kef Chorale .. ™ £3416 0 £3017 0
EMI ‘Richmond’ . Worth £32 00 £219 0
Jordan Watts Module .. 00 £1010 0
Jordan Watts Jumbo £19 6 0 £17 7 0
Leak Mini Sandwich £2315 0 £2010 0
Tk/Rswd/Walnut .. 2315 0 £2210 0
Leak Sandwich Walnut £4510 0 £2919 0
Leak Sandwich Teak .. £4510 0 £31 5 0
Leak Sandwich Mahoqany £4510 0 £3210 0
Leads for above . — 09
Lowther PM6 £4610 0 £3311 o0
Lowther PM7 £58 0 0 £43 7 0
Philips RH491 £23 0 0 £20 5 0
Philips GL561/70 Enc. £2619 ¢ £2213% 0
Phiiips RH481 o .. £11 0 0 £918 0
Pioneer CS53 5 . £4113 0 £35 8 0
Quad Electrostatlc P 0 £59 8 0
Radon 4 . Worth£9 0 0 £610 0
Radon Amethyst . £13 0 £12 5 0
Radon Sapphire .. .. £36 0 0 £3110 0
Rogers Raven:brook .. £4710 0 £41 11 O
Sansui SP30.. . £31 8 0 £2713 0
Sansui SP200 . .. £63 0 0 £5311 0
Tannoy 12” Lancaster .. £56 5 0 £43 5 0
Tannoy 15” Lancaster £63 5 0 £55 7 0
Tannoy Richmond 12” Worth£59 0 0 £48 19 0
Tannoy 111LZ LE £41 0 0 £3518 0
Thames Vee Gee .. Worth £18 18 0 £18 10 0
Wharfedale Denton are 19 0 0 £1615 0
Wharfedale Linton @ 2210 0 £1919 0
Wharledale Dovedale3 .. £3910 0 £3210 0
Wharfedale Melton 2916 0 £2319 0
Wharfedale Rosedale £5910 0 £4318 0
Speaker Accessories
Din Speaker Plugs. . 0] - £0 3 0
Speaker Cable p/yd. &n — £0 1 0

TAPE RECORDERS

Revox 1102/1104 £204 15 0 £130 10 0
Revox 1222/1224 . £246 15 0 E217 10 ©
Revox 1997 Dust Cover £5 5 0 £4 [4
Ferrograph 713 . 188 10 O £166 0 0
Ferrograph 702/704 £207 7 0 £18010 0
Farrograph 722/724 £242 10 0 £20219 ©
Ferrograph Cover .. .. £6 0 £516 ©
Akai 4000D .. . .. £8919 0 £7219 0
Akal1710L o . .. £8% ¢ 0 £T712 0
Akai 4000 .. ) .. £12418 0 £10219 0
Akai XS000L .. g £17719 0 £156 13 0
Akai XS000W 3 .. £17719 0 £15613 0
“Akal M1OL .. e .. £245 1 0 £21513 0
Tandberg 64X . £14713 0 £121 4 0
Philips 4302 . . .. £3517 0 £29190 0
Philips 4307 .. o .. £4910 0 £4210 0
Philips 4308 .. nd .. £8010 0 £5119% 0
Philips 4404 .. .. .. £83 00 £M 5 0
Philips 4407 .. e .. £105 0 0 £9%0 2 0
Philips 4408 .. ‘. .. £139 0 0 £119 6 0
Philips 2502 .. = .. £4810 0 £4211 0
Philips 2200 . we .. £1418 0 £12 5 0
Philips EL3302 . .. £28 7 0 £2110 0
Philips 2400 . £69 0 0 £6013 ©
Philips 2400 |nc Speakers £36 0 0 £7513 0
Philips 2401 £81 0 0 £11 5 0
Philips 2401 inc. Speakers £909 0 0 £87 0 0
Philips N2202 £2918 0 £2818 0
Philips N2602 Car’ Stereo

Cassette Player 00 £2919 0
Sanyo Cassette £2019 ©
srundig TK120 0 £2818 0
Grundig TK124 0 £35 70
Grundig TK144 0 £42 S ©
Grundig TK149 0 £4619 0
srundig TK121 o 0 £4519 0
Grundig TK141 Ao 0 £4914 0
Grundlg TK146 as 0 £57 3 0
Truvox Ré4 .. £45 10 o
Teloton T710 0 £3010 0
Teleton 5L40.. . 0 £3219 o
Teleton FXB 5100 77 0 £5215 0
Crown CTR8150 .. .. £3211 0 £2419 0

P & C on most units Is 12/6. Insurance: 2/- per £10
value. P & C on Tape Recorders is 17/6. P & C on
cartridge is 3/6. Prices quoted above are our sell-
ing prices at the time of going to press and are
subject to alteration E. & E. Special Carriage
Charges for 48hr Delivery Serwces
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A GOMPLETE
STEREQO SYSTEM

SAVE OVER £30

L & M STEREO SYSTEM COMPRISES—

Rec. Retail Our
Price Price

Garrard SP25 record player with Goldring
G800 magnetic cartridge complete with )
plinth and cover and ready wired to 5-pin
Din plug 3415 0 21 0 0
Teleton SAQ203 Amplifier ... 28 7 0 20 0 0
Two full size 30* x 107 X 74" internationally
acclaimed Musetee Speakers... . 3 00 29 0 0

BARCLAYCARD CREDIT £10 0 £70°0 O

F n AMPLIFIERS OF QUALITY
L AND RELIABILITY
at the right price

‘PHASE 12’

An extremely attractive
solid state stereo amp-
lifier ideal for unit
audio use. Facilities in-
clude MAGNETIC and B i
CERAMIC P.U. RADIO, ) ONLY

TAPE etc. Output 6 .

watts per channel Freq. Response 40-
40,000 c.p.s.—3 dB. Hum level7—4 dB.
Controls include Input Selector, Volume, Recommended
Balance, Bass, Treble and Stereo/Mono Relail Price
Switch. Black and silver facia panel with satin silver control
knobs, Slimline finish enhanced by good quality Teak cabinet

‘PHASE 50’

P.A. AMPLIFIER

A solid state A.C. mains unit
for Vocal and Instrumental
Groups and General Public Address use.
+ 50 watts output (Peak) % High sensitivity
29 GNS. % 3-30 ohms matching

Recommendes ¥ 3 Separately controlled inputs

Retall Price. Y Freq. Response 22 c.p.8.—30 Kcs

For heavy demands on power, 'Phase 100’
will provide 100 watts at music rating.

4 Inputs. Master volume etc. 59 GNs.

For leaflets on the above and other models in the
FAL range please send SAE to:—

FUTURISTIC AIDS LTD, 104 Henconner Lane, Leeds {3

24 Gns.

for fast, easy, _
reliable soldering

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

SOLDER

FACILITIES AVAILABLE
FOR NEW AND EXISTING
HOLDERS

OTHER COMBINATIONS OF HI Fl EQUIP-
MENT AVAILABLE ON REQUEST,
AND MORE L & M SENSATIONAL BARGAINS

Plinth and Cover to fit most makes of GARRARD TURNTABLES com-
plete and ready for easy Brand New and Fully Guaranteed
assembly with perspex

cover of Neutral Smoke 2025TC  £8 I; 6

Tint. Spindle can be left Carr. Paid 40B 9 0

in position with cover on. 15 /- sP2S 1019 6

ASSOMALSELEL oc conria S B ¢
inths an overs fully arr. Paj

assembled. 85/-

L & M SUPPLIES

HAINAULT HOUSE, HAINAULT STREET,
NEW ELTHAM SE9
Tel. 01-850 0829

Own Car Park. Callers Welcome.

618

THIN GAUGE
SOLDER,
ESSENTIAL FOR
soldering small components
and thin wires. High tin
content, low

SAVBIT ALLOY.

ALSO REDUCES
 COPPER BIT WEAR.

Ecomically packed for

' general electrical

.. and electronic

soldering. 75ft. melting point,
18 gauge on 60/40 alloy, 170ft.
i plastic reel. x . 22 gauge on

4 Recommended #  plastic reel.
Y retail price 15/~ Recommended

«" gt retail price 15/-

R

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

AND CUTTER, easily

4 adjustable for all
standard

diameters. Plastic
covered handles

. can also be used
as wire cutter.
Recommended
retail price 8/6

REF. ALLOY SWG
4A  60/40 1B 3w

L savbit 18 3k
ted)
15 6040 22 4%

*Recommended Price

g
e

ki- From Elacteleal and Hardware sheps. 1§ unobtainable. wiite To:

Multicore Soiders Ltd., Hemel Hempstead, Herts,




TYPE

13A DOUBLE BEAM

OSCILLOSCOPES

An excellent general pur-
pose D/B oscilloscope.
T.B. 2 cps-750 Kc/s.
Bandwidth 6.5 Mc/s.
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

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS,
EDUCATIONAL AUTHORITIES, ETC.
@ LOW COST @ QUICK DELIVERY @ OVER 200 RANGES IN STOCK
@ OTHER RANGES TO ORDER

FTC-401 TRANSISTOR TESTER

Full capabilities for mea=
suring A, B and ICO.
NPN or PNP. Equally
adaptable for checking
diodes. Supplied come
plete with instructions,
battery and leads. £6.19.8
P. & P. 3

NEW

CLEAR PLASTIC

“SEW"

DESIGNS!

BAKELITE PANEL

Battery :_

Bensitivity 100mQ/v. 7 METERS METERS

Measures AC/DC Voltages 12mV to 1,200v. : SW.I TYPE S-80

AC/DC Current 124 to 1.2 Amp. TYPE .100 80 mm

Resgistance 12 ohm to 120 mQ 100 x 80 mm. "

HF, VHF, UHF Vollage with multiplier sguare fronts

4v to 400v up to 50 Mc/s, 40mV to 4v up to -

1,000 Me/s. gg\‘;'%% """ b | oo san 50V.D.C 49/6

Offered in perfect condition, 300‘} D C - 300V. D.C. . e 19/8

£56 each. Carr. 10/ 1 amp. D.C... D0, 08

CRYSTAL CALIBRATORS NO. 10 g mp-AI?éC- go?)rgp ADCC gg;g

Small  portable VU Meter .. VU Meter .. 87/8
crystas
wavemeter. "Size

7 X 7% x din.
Frequency range
500 Kc/s~10 Mc/s
(up to 30 Meje on
harmonica).

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

Excellent condition. 89[6 Cn.rr 7/8

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 use,
Available in good used con-
dition. 25.18.8. Carr, 7/6.
Or brand new with acces-
sories. £7.10.8. Carr. 7/6.

B.C. 221 FREQUENCY METERS
Iatest release 126 KHz—20 MHz, Excellent
condition. Fully tested and checked and
ecomplete with calibrator charts.

£27.10.0 each. Carr, 10/-

AMIFM SIGNAL GENERATORS
seillator Test No.
il 2 A high quality
precision instra-
ment made for the
ministry by Airmeec.
Frequency coverage
20-80 Me/s. AM
CW/FM. Incor-
porates precision dial, level meter, precision
atteauator lpV-IOOmV Operation from 12
volt D.C. or 0/110/‘200/200 volt A.C. Bize
12 x 8} x 9in, Supplied in brand new con-
ditton with all fully
zqu £485. Carr. 20/-.

AVO CT.38 ELECTRONIC
MULTIMETERS

High quaiity 97 range instrument which
measures A.C. and D.C. Voltage. Current,
Resistance and Power Output Ranges D.C.
volts 260mV-~10,000v, (10 meg Q —11 Omeg Q
input). D.C, current 10£A-25 amps. Obms,
0-1,000 meg() A.C. volt 100mV.-250V
(with R.F. measuring head up to 250 Mc/s)
AC current 10,;A amps. Power output

t1 atts. O i 0/110/
200/250V A.C. Supplied in perfect condition
complete with circuit lead and R.F. probe.

b/~

ADMIRALTY B.40 RECEIVERS
High quality 10 valve
receiver  manufactured
by Murphy. Coverage in
B8 bands 650 Kcfs-30
Me/s. LF. 500/Kc/s. In-
8L corporates ¢ R.F. and
3 LF. stages, bandpass
filter, noise limiter,
erystal controlled B.F.O.
calibrator L.F. output,
etc. Built-in speaker,
! output for phones. Oper-

ation 150/230 vol B
Bize 194 x 13} X 16in. Weight 114lb.
Offered in good working condition. £22.10.0.
Carr, 30/-. With circuit diagrams. Also
available B41 L.F, version of above, 15 Ke¢/fs~
700 Ke/s. £17.10,0. Carr. 30/-.

T0-3 PORTABI.E 0SCILLOSCOPE

8in. tube. Y amp. Bensiti-
vity 0-1v p-p/CM, Band-
width 1-6 cps-1-6 MHz.
Input imp. 2 meg {1 26pF
X amp. sensitivity 0-9v.
p-p/CM. Bandwidth 1.5 ¢ps
—800KHz. Input imp. 2
meg ) 20pF. Time bage.
b ra.ngel 190 cps—aﬂo KKz

Type MR.85P, 4}in, x 43in, fronts.

3 Meter 1mA~
VU Meter ..
1 amp. A.C.*

5 amp. A.C.*

10 amp. A.C.*
20 amp. A.C.*
30 amp. A.C.*

S Meter ImA~
VU meter ..

MARCONI
TF885 VIDEO OSCILLATORS
0-6 me/s Sine BquareWave 246. Carr. 20/-.
*MOVING IRON—
ALL OTHERS MOVING COIL
Please add postage

“SEW'" CLEAR P

LASTIC METERS

e MR.38P. 1 21 /szm lqunu fronts.
) 27/8

8 Meter ImA
U meter .. 45/~
1 amp. A.C.*
5 amp. A.C.*
10 amp. A.C.*
20 amp. A.C.*
30 amp. A.C.* 30/~

“SEW" BAKELITE
PANEL METERS

T MR.65. 3{in. square fronts.
ve i 500mA 385,

10 amp. A.C.*
20 amp, A.C.*
30 amp. A.C.*
50 amp. A.C.*

VU meter .. 62/-

EDGWISE METERS

Type PE.70. Sgilwaziu. X 1 15/3%in. x

52/-
. 47/8
.. 418
VU meter .. 685/-

SEND FOR ILLUSTRATED BROOEUBE

ON SEW PANEL METERS—DISCOUNTS

FOR QUANTITIES

High quality ceramic construction. Windings embedded in vitreous
Heavy dnty brush wiper. Continuous rating. Wide range
tock. Bingie hole fixing, Jin. dia. shafts. Bulk quautities

ena,mel

8yn
external, lllmnmnted sule 140 x 2156 x 330
mm. Weight 164 1b, 220/240V. A.C. Bupplied
brand new with handbook. £37.10.0. Carr.
10/~

25 WATf. 10/25/50/100/250/500/1000/1500/2500 or 5000 ohms, 14/8, P, & P. 1/8,

50 WATT. 10/25/60/100/250/500/1000/2500 or 5000 ohms, 21/- P, & P. 1/6.
100 WATT. 1/5/10{25/50/100/250/500/ 1600 or 2500 ohms, 27/6 P. & P. 1/6.

MARCONI TF142E DISTORTION FACTOR
METERS. Excellent condition. Fully tested.
220, Carr, 15/~

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

A new portable
bridge offering ex-
cellent range and
accuracy at low
cogt. Ranges: R.
(Q-11'1 megQ
6 Ranges 419,
Ll ¢ H - 111
HENRYS 6 Ran-

+111
Ranges 2%, TURNS RATIO 1: 1/1000—
1:11100. 6 Ranges =+ 1%,. Bridge voltage at
1,000 cpe, Operated from 9 volts, 100uA,
Meter indieation, Attractive 2 tone metal
ease. Size 7§ x 5 X 2in. 280, P. & P. 5/-.

COSSOR 1049 DOUBLE
BEAM OSCILLOSCOPES

D.C. coupled. Band width 1Kc/s. Perfect
order, £25. Carr. 30/~.

TE-20D RF SIGNAL GENERATOR

Accurate wide range sig-
nal generator covering
120 Kefs~500 Mc/s on
8 bands. Directly cali-
brated Variable R.F' at-
tenuator, audio output.
Xtal socket for calibra-
tion. 220/240V. A.C.
Brand new with Instruc-
tions. $£15, Carr. 7/6.
Size 140 x 215 x 170
mm,

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0-20 Kec/s. on 2 ranges. Qutput
500Q or 5k Q. Operation 200/260V. A.C.
Supplied in perfect order. £12.10,0 Carr. 10/-

TY75 AUDIO SIGNAL
GENERATOR

Bine Wave 20¢/3 to 200
ke/s, Square Wave 20c/s
to 30kc/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 instruc-
tions. £18. Carr. 7/6.

LAFAYETTE TE-46 RESISTANCE
CAPACITY ANALYSER

2 pF-2000 mFd
2 obms 200 meg-
ohms.Also checks
impedance, turns
ratio, insulation,
200/250V. A.C,
Brand New
£17.10.0
Carr, 7/8.

270° 500 MICROAMP METER
Incorporated in Radio Altitude Indicator
1D-14APN. Idea! for rev. counter etc. 15/6.
P. & P, 3/

ADVANCE TEST EQUIPMENT
Brand new and boxed in original sealed

cartons

J1B. AUDIO SIGNAL GENERATOR.
15 cfs to 50 Kcfs. Bine wave, Output 600
ohms or J ohms £30,0.0,

VM?9. UHF MILLIVOLT METER.
100 Kcfs to 1,000 Mcfs. AC. 10mV to 3v,
DC. 10 mV to 3v. Current 0.01 ua to 0.3
mA, Reslstance 1 ohm to 10 megohm,
£125.0.0.

TT18. TRANSISTOR TESTER. Full range
of facilities for testing PNP or NPN tran-
sls;o;:s in or out of circuit.

37..

Carriaéo' 10/- per item.

MARCON! TF195M BEAT
FREQUENCY OSCILLATORS
0-40 ko/s. £20, Carr. 80/-,

G. W, SMITH
& CO (RADIO) LTD.
Also sée next two pages




TRANSISTORS

IN914
IN4001

IN4003

IN4006
IN4007

2N1893
2N2147 14/0
2N2160 11/8
2N2193 9/6

2N2369A4[«
2N2484 6/8
aN2618 /-
2N2646 11/6
aN2904  7/-
2N2023 3/6
2N2924 8/6
aN2025  8/8
2N2926G 2/9
2N2926Y /6
2N 29260 £/6

2N

2N3065 15/-
2N33914 6/~
2N3416 7/8
2N3570 17/6
2N 3,

AC176  §/-
ACI87 1%/6
AC188  7/8
ACY17 5/8
ACY18 &/-
ACY19 b/
ACY20 5/~
ACY2L B/-
ACY?22 4/-
ACY28 4/-
ACY40 §/-
AD140 8/~
AD149 11/
AD161 7/8
ADIG2 7/
A¥1l4 B/
AF115  6/-
AF118  §/-
AF117  §/-
AF118 12/8

AF139
AF178 11/~
AF180 10/8
AF181 88
AF186 9/~

/

-

BC186  7/8
BCI82L 4/~
BCIS4L 4/-
BC212L 4/8
BCY30 5/8
BCY31 5/8
BCY32 /8
BCY33 4/-

BCY71 8/6
BCY72 8/8
BCZ1l 7/8
BDI21 18/-
BD123 16/8
BD124 12/-
BF116 b/~
9/6
b/—
6/6
U=
6/6
8/8
8/8
8/8
4/8
BF195 &/6°
BF200 10/8
BF224 6/-
BF225 6/-
BF244 8/8
BFX12 4/8
BFX13 4/8
7
9/~
778
2=
8/-
8/—
5/—
BFY18 6/6
BFY20 12/8
RFY50 4/6
BFY51L 4/68
BFY52 4/

BIYE6 18/—

BSY95A 2/6

BYZ13
MJI480 19l6
MJ481 26/-
MPF102 8/8
MPF103 7/8
MPF104 7/8
MPF105 7/6
NKT213 6/-
‘NKT214 4/6
NKT216 7/8
NKT?217 8/8
NKT224 &6/~
NKT241 §/8
NKT261 4/-
NKT271 4/-
NKT272 4/-
NKT274 4/~
NKT275 4/-
NKT278 3/8
NKT281 5/6
NKT403
16/-
NKT404

NKT405

NKT773 &/~
NKT10439

0A5

0Al0
0A47
0A70
0A79
0AS8L
0AB5
0A90  1/6

9/6
0C202 12/6
0C203  8/8
0C204 8/8
0Cc205 8/6
/6
/6
;_
P346A  4/8
/9
/_
/8
/8
/9

»

j—
TI844 /8
/8
/6

THYRISTORS
300 350

€ See previous page Q

400
/8

-
—

=
Za

8-

14/- 1 /8

= 50 /— B8/—

SEMI-CONDUCTORS/ VALVES

BRAND NEW & FULLY GUARANTEED

VALVES
042 6/6 | 30015 15/~ (EY5l  8/-
OB2  6/6|30C17 16/- | EY86  8/-
0z4 8/- | 30c18 15/- | EY87  8/6
IL4 2/8 | 30F5 17/- | EZ40  7/8
IR5 - | 30FL1 15/- | EZ41  9/-
185 §/- | 30FL12 18/6 | EZ80  5/8
114 4/6 ) 30FL14 15/6 | EZ81 5/
104 8/~ 30L15 17/- [ GZ32  9/8
U5 9/6 | 30L17 17/~ | GZ34 11/-
2D21  6/8 { 30P12 16/- | KT66 27/8
3Q4 8/- | 30P19 16/~ | KT88 38/6
384 /- | 30PL1 15/8 | MUl4 8/-
3v4 8/- | 30PL13 18/~ | PABC80 8/
5R4  11/- | 30PL14 17/~ | PC86 11/8
5U4 8/-|35L6 9/6 | PC88 18/~
5V4 8/~ | 35w4 /- | PCO7  8/8
5Y3 6/- [ 3524  5/-- PC900 9/8
5Z4G  7/8 | 3525 7/-| PCC84  V/-
6/30L2 15/~ | 50B5 /- | PCC85 8/-
6AC7  4/- | 50C5 7/- | PCC88 12/~
6AG7  7/6 | 8o 9/~ | PCC89 10/6
6AKS /- | 85A9 /6 | PCC189 11/-
G6AKS 11/ ! o7 /6 | PCF80  6/6
6AL5  8/8 | 1625 /- | PCF82  6/9
6AM6  4/8 | 5763 13/ | PCF84 9/-
6AQ5  6/8 6146 30/ | PCF86 11/-
6A86  8/- | AZ31 10/~ | PCF800
6ATE  5/- | CY31 - 16/~
6AU6 b6/~ | DAF91 §/6 | PCF80110/-
6AV6  8/6 | DAF96 7/9 | PCF80210/-
6BA6  4/6 | DF91  4/6 ] PCF805 15/
6BE6 b/~ | DF96  7/8 | PCFB806 13/~
6BH6 8/6 | DK91 7/- | PCF80815/6
6BJ6  8/6 | DKoz §/- | PCL82 7/9
6BQ7A 7/86 | DK96 /- | PCL83 18/-
6BR7 17/~ | D192 /- | PCL84  8/9
6BR8 13/~ | pLo4 /— | PCL85 9/8
6BW6 18/~ | DL96 /6 | PCL86  9/8
6BW7 13/6 | pM70 /6 | PFL20011/-
6BZ6 68/8 | DY86 /6 | PL36  11/-
6C4 8/~ | Dya7 - | PL81  9/8
6CD6  28/- | EgsCC 12/6 | PL82  8/-
6CL6 10/~ | E180F 15/~ | PL83  8/-
6CW4 12/6 | EABCS) 6/6 | PL84  7/-
6F1  12/6 | mAaF42 10/- | PL500 15/-
6F6G &/ | EBOL /3 | PL504 18/-
6F13  7/- | EBC41 10/8 | PY32 11/-
6F14 12/- | ERCS1 6/6 | PY33 12/6
6F15 11/~ | EBF80 8/~ | PY80 6/6
6F18  8/- | EBF83 §/6 | PYSL  6/-
6F23 15/86 | EBFS9 6/8 | PY82  6/-
6H6 3/~ | EBL21 19/~ | PY83  7/8
6J4 9/6 { gcse 12/- | PY88  8/-
6J5 4/- | ECss 1g/- | PY800 10/-
6J6GT 6/- [ KCCd0 11/- | Y801 10/-
6J6 3/8 | gooss /- | U25 15/~
6J7 8/8 | EOocss b6/6 | U2 15/-
6K8G 8/~ | ECcs 8- | US0 6/-
8L6GT 9/- | ECF80 7/- | UB2 8/-
6LD20 6/8 | poFse /— | U101 14/-
6Q7 7/8 | ECF86 12/6 | U281  8/-
68A7 7/~ | ECH21 11/6 | U282 8/-
68G7 8/~ | ECH35 19/ ( U301  11/6
6837 7/~ | ECHa2 18/- | UBOL 20/~
68K7 6/~ | ECHS1 §/8 | UABC80 8/9
68L7 8/~ | ECH83 8/6 UAF42 10/8
68N7  5/8 { gCL8O —
63Q7 8/~ [ ECL82 6/8 UBCSI 8/-
6U4  12/8 | ECL83 19/6 | UBF80 7/3
6V6G 5/~ | BCL8s 8/6 | UBF89 7/-
6V6GT 6/8 | grg7a 8/~ | UCC84 9/9
6X4 5/~ | KF39 )~ | Ucoss 8/
6X5G  8/8 | mpgo /- | OCF80 1
6X5GT 5/8 | EF41 12/6 | UCH2I 11/~
10C2 10/~ | Epde 14/ | UCH42 18/-
10F1 18/~ | gpso /- | UCHSL 6/6
10P13 11/- | gpss  7/- | UCL82 7/-
10P14 20/- | gFgs 6/ | UCL83 12/-
12AT6 &/~ | EFge 5/ | UF4l 10/-
12AT7 4/- | gpo1  4/¢ | UFSD 78
2AU7 b/- | ®Foz /8| UF8s 8/~
12AX7 6/~ | gmiss 66 | UFS9  7/-
2AV6 6/~ | Ey1s4 7/~ | ULAL 12/~
12BA6  8/6 | guoo g/ | ULB4 68
12BE6  6/8 | gr3s 10/ | UY4l 8/~
12BH7 /8 | gr3s 17/6 | UYSS  6/-
19AQ6 /8 | Erg1 11/~ | VR106/30
2001 9/~ Er42 11/6
20F2 15/~ | gLs1 10/~ | VR180/30
gg{;} fg;— EL84  b/- 8-
: - | EL86 3
20P3 1%/~ | E19] g;— ’g,{‘” L
20pé 20~ | Ergs 7/ | FORq FOLL
20P5  20/- [ pmso /- | LISTS
25L8  7/6 | KM81L  8/6 | DISCOUNTS
25Z4  6/. | EM84 7/8|10%onl2+
2525 8/6 | EM85 11/- | any onetype
2578 11/8 | EM87 11/- | 15%on25+
T ——— any one
ZENER DIODES type.
400mw. (3.8 to 33v) 8/- | Large
1.5 watt (2.4 to 200v) &/- | quantity
10 watt (3.9 to 100v) §/- | discountson
TRIACS Postage -
Semi
SC41A 100PIV 6A 19/8 | Conductors
BC41B 200PIV 6A 22/- | 1/6;
SC41D 400PIV 6A 27/8 | Valves3/-.
INTEGRATED CIRCUITS

1900 9/9; L914 9/9; L923 18/8; IC-10 50/-;
BL403 42/6; MC1303 §2/6; MC1304 B85/-;
PA248 52/? CA3005 28/6; CA3011 16/6;

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

HI-H EQUIFMENT

SAVE UP 70

33’5% OR MORE

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

FULL CURRENT RANGE OFFERED BRAND NEW AT FANTASTIC SAVINGS

1025 stereo 27.19.86 SL72B 19,
40 Mk IT stereo £8.8.0 P75 £16.19.6
2025T/C stereo £8.17.8 8L75 £25.19.6
3C00 stereo £0.19.6 SL75B £27.19.
8P26 Mk II £10.19.6 BL95B £37.10.0
8L55 £11.12.6 A70/11 2111
SL65B £14.19.6 401 £25.0.0

Carriage 7/6 extra each item.

TEAK PLINTHS & PERSPEX COVERS

1. For 8P25, BL65, SL55 3000, 2025 T/C
2025, 1000. 241

2. For AP75 8L75, 81195 25.19.6.

3. For 8P25 ek: to operate with lid in place

£5.19.8. Carriage 7/6 extra each type. Fulli range of Garrard accessories available,

SPECIAL

Garrard 8P25 MK 1I fitted Goldring G800
cartridge and wooden plinth and plastic
cover. Total list price £35.
OUR Carr,
PRICE £19-15- 10/-

OFFERS!

GOLDRING GL69/2 fitted Goldring G800
cartridge complete with deluxe base and
cover. Total list price £50.16.0.

OUR £3 Carr.

PRICE 10/~

SINCLAIR STEREO 25

HALF PRICE OFFER!
Hi-Fi solid state pre-amplifier and control
unit incorporating treble, bass, volume and
balance controls, Bwitched input for p.u.
(magnetic and ceramle), mike and radio.
Will also accept tape head. Operates from
9V-12V battery (20V max. 7-5mA). Fre-
quency response 25Hz-30kHz + 1dB.
Noise lever better than —50dB on all inputs.
Principally designed for use with Z12 Ampli:
fler but fuil instructions are supplied to
enable it to be used with any amplifier
Bize 63 x 2} X 2¢” overall plus knobs.
Brusbed and polished aluminium front panel
with matching knobs, Supplied bra.nd new
and guaranteed, with full instr

SINCLAIR EQUIPMENT
Project 60. Package offers.
2 x Z30 amplifier, stereo 80 pre-amp, PZS
power supply, 819.0,0. Carr, 7/6.
Orwith PZ6 power supply £21.

Carr. 7/6.2 x Z60 amplifier,
stereo 60 pre-amp, PZ8
£21.10.0.

power supply.
Carr. 3
Transforuler for PZ8, 59/6 extra.
Add to any of the above £4.17.8 for active
filter unit and £18 for & pair of Q16 speakers.
All other 8inclair products in stock.
2,000 amplifier #28, Carr. 7/6.
Neoteric amplifier £46. Carr. 7/8.

HOSIDEN DHO4S 2-WAY STEREO
HEADSETS

Fach headphone
tains & 24in.
and & fin.

Bullt in  individusi
level controls. 8Q imp.
25-18,000c/s with cable
and stereo plug. £5.19.6.
P. & P. 2/6.

con-

Original price $9.19.6.

OUR P. & P.
rrrce 99/6 Tof
TAPE CASSETTES
Top quality in plastic library boxes,
€90 60 min $/8, 3 for 24/6
C60 90 min 12/8, 3 for 36/
€120 120 min 16/, 3 for 43/8
Cassette Heui mea.ner 11/8. Post Eztra.

HOSIDEN DH-O).S STEREO HEADPHOHES
‘Wonderful  value

and excellent per-
formance combined,
Adjustable bead-
band. ohm im-
pedsnce, 20-12,000
cps. Complete with

plug.
P. & P. 2/l

TELETON SAQ203E
TEREQ AMPLIFIER

Solid state, 10W
per channel music
power. W r.m.s.
inputs for mag,
ceramie, tuner, aux,

T AMERICAN TAPE

First grade quality American tapes., Brand
new. Discount on quantities,

38in, 22518, L.P, e ...
8%in, 600ft. T.P. mylar .
b5in, 600ft. std. plastic ..
bin, 900ft, L.P. acetate ....
Gin. 1,2001t. D.P. mylar ..

Tin. 1,2001t. std, acetate ...
7in, 1,800ft, L.P. acetate .

7in, 8 6001ts T.P. mylar

TMNSISTONSED FM TUNER
TRANSISTOR

ONLY 6x4x2}in,
.3 I.F. stages.
. Double tuned dis-
criminator. Ample

- output to feed most
amplifiers, Operates on 9 V battery. Coverage
88-108Mofs Ready built ready for use, Fan-

P. & P. 2/6.

tastic value for money.
Stereo muiltiplex adaptors

Our latest edition giving al

comprehensive range of HX-I-'X EQUIP-
MENT, COMPONENTS, TEST EQUIP-
MENT and GOM.MUNICATIONS EQUIP-
MENT. FREE DISCOUNT COUPONS
VALUE 10/- 248 pages, fully fllustrated ana
detailing thousands of items at bargain
prices.

Hi-Fidelity,
Efuctronic
tampanents
& Equipment
totelzgoe

uge 2{-. Over £3 post paid.

See opposite page ¥



RUSSIAN C1-16 DOUBLE

BEAM OSCIiLLOSCOPES
5 MHz Pass Band. Separate Y1, Y2 ampli-
fiers. Calibrated triggered sweep from -2 sec
to 100 milli sec/cm.
Supplied lete with all
instructions £87, Carr. paid.

and

MARCONI
T/44/TF956

AF Absorption
Wattmeter

1 pfwatt to 6 watts.
£20. Carr. 10/-.

TEV 1. DECADE
RESISTANCE
ATTENUATOR
Variable range 0-
111dB. Connections,
Unbalanced T and
Bridge T. Impedance 600() range (0.1dB %
10) + (1dB x 10) + 10+ 20 + 30+ 40dB.
Frequency: d.c. to 200kHz (—3dB). Accur-
acy: 0.05dB. +Indication dB x 0.01,
Mazximum input less than 4W (50V). Built in
600 Q load resistance with Internal/external
switch. Brand new £27.10,0. P. & P. 5/-.

BELCO AF-5A
SOLID STATE SINE SQUARE

WAVE C.R. OSCILLATOR
8ine 18—200,000 Hz; Square 18—-50,000 Hx
Output max. + 10 dB (10 K ohms)

Operation in-
ternal batteries
Attractive 2-
tone case 7§~
x 5° %,
Price £17.10.0.
Carr. 3/6.

TE-18A  Traasistorised
Signal Generator. 5ranges
100k Hz—30mHz. An
inexpensive instrument
for the handyman.
Operates on 9v battery.
Wide easy to read gcale.
800kHz i

TECH PT-34, 1,000

MULTIMETERS Aor EVERY purpose/

HONOR TE.10A, 20k Q/Voll BN

Mirror scale, overioad protec-
tion. 0/5/25/125/1,000 V.D.C.
0/10/50/250/1,000 V.A.C. 0/50
uA/250 mA. 0/60K/6 megl).
+20 to +62 db. 75/~
P. & P 3/~

OP.V.  0/10/50/250/ | 8/25/50/250/500/2,500 v. D.C. WP/
500/1,000V. A'C. snd | 10/50/100/600/1,000 v. AC. W
D.C. ' 0/1/100/000mA. | 0/50uA/2.5mA/350mA  D.C.
D.C. 0/100K 39/6. | 0/6K/6 meg. ohm. —20 to
P. & P. 2/6. +22 dB. 10-0, 100 mfd.
0.100-0.1 mid. 69/6. P. & P.
3/-.
MODEL TE-20020,000 0.2.v. | MODEL TE-300. 30,000

protection

0.P.V. Mirror scale, overload

1,200V. D.C. 0/6/30/120/600/
1,200v. A.C. 0/30uA/SmA/
60mA/300mA/600mA. 0/8K/
80K /800K /8 meg. ohm —20 to
+63 db. £5.10.6. P. & P. 3/-.

0/.6/3/15/60/300/

MODEL TE-70, 30,000

1 0.P.V. 0/3/15/60/300/600/
1,200v. D.C. 0/6/30/120/600/
1.200v. A.C. 0/30uA/3/30/
300mA. 0/16K/160K/1.6M/16
MegQ. £5.10.0. P. & P. 3/-.

ranges, mirror scale. 50K/Vol.
D.C. 8K /[Volt A.C. DC.:
Volts .126, .25, 1.25, 2.5, 5, 10.
25, 50, 125, 250, 500, 1000V,
A.C. Volts: 1.5, 3, 5, 10, 25.
50, 125, 250, 500, 1000V. D.C,
Current: 25, 50uA, 2.6, 5, 25.
530, 250, 6u0mA, 6, 10 amp,
Regiatance: 10K, 100K, 1 MEQ,
10 MEGQ. Decibels: —20 to +
S1.5 bB. £8.17.8. P. & P. 3/6.

TMK MODEL TW-50K 46

MODEL
O.P.V.

prof:ection

-20 to

A.C. D.C
50, 230,
0-2.5, 10,
Currenta:
500mA.

Decibela:

. 0/3/12/60/300/600/
1,200 v. D.C. 0/6/30/120/300/
1,200 v. D.C. .03/8/60/600mA.
D.C. 16K/160K/1.6/16 MEG ().

P. & P. 8/-.
TMEK MODEL TW-20CB FEA-

TURES RESETTABLE OVER- .
LOAD BUTTON. Bensitivit
20K Q/Voit

10 amp.
0-5K. 50K, 0-500K. 6§ MEGQ.

£11.10.0. P. & P. 3/6.

TE-90 50,000
scale, overload

+63 db. £7.10.0.

D.C. BKQ/Volt
Volts: 0-0.5, 2.5, 10.
1,000V. A.C. Voit:

50, 250, 1,000V. D.C.
0-0.05, 0.5, 5, 50.
Resistance: |

—~20 to +452db.

TE-900 20,0000Q/VOLT
GIANT MULTIMETER.
Mirror scale and overload
protection. 8in. full view
meter. 2 colour scale. 0/2.5/
10/250/1,000/5,000 v. A.C.
g (1/26/12.5/10/ 50 /250/1,000/
5000 v. D.C. 0/50uA/110/
100/600mA /10 DC.
& (2K/200K/20 MEG. OHM.
£15.00. P. & P. &

Volt. bin.,

MODEL AS-100D.

in meter protection 0/3/12/60/
120/300/800/1,200 3
0/6/30/120/300/600
0/10uA/6/60/300MA/12 Amp.
0/2K /200K /2M/200M ().
to +17 bB. £12.10.0. P. & P.
36

100K Q/
mirror scale. Buiit-

v. D.C.

v. AC.

-20

" MODEL 5025. 57 Ranges,
Giant 5}in. Meter, Pol-
arity Reverse Switch.

5F x 5§ x 34in,

j Complete with instruc-
tions and leads. £7.19.6.
P. & P. 4/-.

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able instrument. Sine
1 z to 100 KHz.
Bquare 20 Hz to 20 KHz.
Output max + 10 4B
(10 K ohma).
tion  220/240v. .
Size 215mm x 150mm x
120mm.

2 Price £27.10.0. Carr. 5/

TE-40 HIGH SENSITIVITY

A.C. VOLTMETER
10 meg. input 10 ranges:
01/-003/-1/-3/1/3/10/30/100/
300V. R.M.B. 4cps.-1-2 Mc/s.
Decibels 40 to +50dB.
Supplied brand new complete
with leads and instructiona.
Operation 230V. A.C. £17.10.0
Carr. 5/~.

TE-65 VALVE VOLTMETER

e High quality instrument
with 28 ranges. D.C.volts
1-5-1,600v. A.C. volts
1-6—1,500v. Resistance
up to 1,000 megohms.
200/240v. A.C. operation.
Complete with probe apd
instructions.

00. P. & P. 6/-.
Additional probes avail-
able:R.F.42/8. 11.V_50/-

AUTO TRANSFORMERS
0/115/230V. Step up or step down. Fully
shrouded.

150 wW. £2. 26. P. & P. 3/6.
300 w. £3. 5.0. P. & P. 4/6.
500 W, £4100. P. & P. §/8.
1,000 W, £8.10.0. P. & P. 7/6.
1,600 W. £8.10.8. P. & P. 8/6.
7,600 W. £15.100. P. & P. 20/-

SOLID STATE VARIABLE A.C
VOLTAGE REGULATORS

Compact and papel
mounting. Ideal for con-
trol of lamps, drills,

vlectrical appliances ete,
Tpput  230/210v. A.C.
Output continuously
variable from 20v--230v.
Model MR 2305 5 amp
68 x 46 x 43ram £8,7.8
Modei MR 2310 10 amp
90 1 68 x 60mm £11.19.8
Postage 2/8

Sensitivity: 60K [Vclt
D.C. 5K {Volt A.C. D.C.
Volta: 125, .25, 1.25, b,
10, 25, 50, 125, 250, 500,
1,000V. A.C. Volts: 1.5,
3, 5, 10, 25, 50, 125, 250,
500, 1,000V. D.C. Cur-
tent: 25, BOuA, 2.5, 6,
25, 50, 250, 500mA, 5, 10 amp., Resis-

100.000

100,000 O.

50, 250,

TMK LAB TESTER.

QjVolt A.C.D.C. Volta:
5, 2.5, 10,
V. &.C. Volts: 3, 10, 50,

D.C. Current: 10, 100u4,
10, 100, 500mA, 2.5, 10

0.P.V.

y
P.V. D.C. 5K
50, 250, 1,000
0V.

500, 1,00

amp. Resistance: 1K, 10K. 100K, 10MEG,

‘tance 10K, 100K, IMEG, 10 MEGS. 100 MEGQ. Decibels: —10 to 49 db. Plas-
Decibels: —20 to +85 db. £12.10.0. tic Case with Carrying Handle. 8ize 7}in.
P. P. 3/6. x 63in. x 3}in. 18.18.0. P. & P. 6/,

R

LAFAYETTE HA-600 SOLID STATE
RECEIVE -

General coverage
150~400ke/z, B50
kefs 30mc/s.
FET front end,
2 mech. filters,
variable B.F.0.,
r, 8 Meter, Bandspread.

. 15" x 9837 x 83". 18 Ibs.
220/240v. A.C. or 12v. D.C. Brand pew

etector,

2 mech.

LAFAYETTE
HA-800

SOLID STATE
AMATEUR
COMMURICATION
RECEIVER =

3.6-4, 7-7.3, 14-14.35, 21-21. 4
29.7, 50-54

able BFQ, B Meter, 100ke/s calibrator.
220/240v. A.C. or 12v. D.C. 156 x 93"
x B}". 18 lbs. Brand new with inatruc-

inc/s. Dual conver
filters, product detector, vari-

ARSSD RECEIVER

Brand new. 6 bands 535ke/s~32me/s,
Fully tested and checked. 110-250v.
A.C. £65. Carr. £2.

ith i onat . " ey tions. £87.10.0. Carr. Paid. (100ke/s
with inatructions. £46. Carr. 10/ Crystal 89,8 extea.) ]
LAFAYETTE
RCA PF60 VHF FM
COMMURNICATIONS RECEIVER

Solid Btate. 152-174mce/s. Fully tune-
able or crystal controlled (ot supplied).
Butilt in Speaker, 8quelch and Volume
Controls.
Brand new with Instructions. £87.10.0.
Carr. 10/-.

220/240v. A.C. or 12v. D.C.

1 Amp
2.5 Amp
5 Amp
8 Amp
10 Amp
12 Amp
20 Amp

All Masil Ordars to—

147, Church Strest, London, W.2
01-26268562
{Trade supplied)

“YAMABISHI” VARIABLE
VOLTAGE TRANSFORMERS
Excollent quality . Low price . Iramediate delivery
MODEL $§-260

General Purpose
Bench Mounting

1 Amp :gigg
2.6 Amp .12.6.
::igg Please add postage
29.15.0. ALL MODELS
ey INPUT 230 VOLTS,
214.10.0. 50/60 CYCLES,
$18.10.0, OUTPUT VARIABLE
£21. 0.0. 0-2680 VOLTS.
£87. 0.0. Special discounts for gquantity

MODEL 8-260 B
Penel Mounting

UNR-30 RECEAVER

4 Bands covering 550ke/s—30mc/s. B.F.0.
Built-in Bpeaker 220/240v. A.C. Brand new
with instructions. £18.18.0. Carr. 7/6.

W862 TRANCEIVERS
Large quantity available for EXPORT !
Excellent condition. Enquiries invited.

EiRsa——
UR-1A_SOLID STATE COMMUNICATION
RECEIVER

I 4 Bands covering §550kc/s-30mc/s. FET,

8 Meter, Variable BFO for 88B, Built-ln
S8peaker, Telescopic Aerial, Bapdspread,
Bensitivity Control. 220/240v. A.C. or 12v.
D.C. 123" x 43" x %". Brand new with
instructions. £24. Carr. 7/6.

FULL RANGE OF CODAR
AMATEUR EQUIPMENT IN
STOCK

LAFAYETTE LA-324 STEREO AMPLIFIER
Solid Btate. 12.5w rma per channel, 20—
20,000 1z + 1db. Inputs Mag/Cer/Tuner/Aux.
Output 4-18. Headphone Socket, Tape Qut-
put. Black and Brushed Aluminium Froot

Panel. 104" x 34" x 81". £24, Carr. 7/6.

FULL RANGE OF PARTRIDGE
JOYSTICK AERIALS IN STOCK

TRIO 9R59DE
COMMUNICATION RECEIVER

=,

4 bands 300kc/=—30mc/s. 8 Meter, Variable
B.F.0., Bandspread, 7° x 15" x 107, 115/
250v. A.C. Brand new with instructions.
242. Carr. Paid. Full Range of other

Trio Producta ju stock.

JR.5008E  Amateur Receiver £65.0.0
JR.310 Amateur Recelver £77.10.0
T8.510 Amateur Transceiver £180.0.0
SP5D Matching Speaker $4.7.6
H84 Headphones 45.19.6

VOLTAGE STABILISER TRAKSFORMER §
180-—260v. input. Quitput 230v. Availsble
150w or 225w, #£12.20.0. Carr. 5/

EDDYSTONE VHF RECEIVERS Model 770R .
19—165 Mc/s. Excellent condition. £150 .

INTERCOM/BABY SITTER

Transistorised  In-
Cons, ideal for
hume { office | work-
~hop, ete. 2-way
huzzer call system.
For desk or wall
1ounting. Bupplied
vomplete with con-
necting  wire, bat-
teries, instructions, 2 ~tation 59/6. P & P.
''6 4 rtation £6.12.8 P. x P. 5/-.

G.W.SMITH &CO.(/:::0)(0) LTD

3, LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34,LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155

311, EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387
OPEN 9-6 MONDAY TO SATURDAY {EDGWARE ROAD 2 DAY THURSDAY)
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TOPRIC OF THE MONTH

What went wrong?

HATEVER happened to the Radio Hobbies Ex-

hibition?"" asks an advertiser who has pulled out of

the RSGB exhibition. Other journals have posed the same

sort of question and readers of Practical Wireless seem to

be equally bemused. And viewing the event objectively, we

have no hesitation in declaring that to our eyes the recent
RSGB show was a bit of a flop.

This is not a dyspeptic editorial gripe. As a major ex-
hibitor, P.W. has a right to be concerned, not only as a
participant but as a voice for those at which this exhibition
is aimed. It must also be made clear that we are not knocking
the RSGB as such; the future of amateur radio relies on a
healthy, prosperous and influential RSGB. We do feel,
however, that in the organisation and conception of their
annual exhibition they have gone sadly adrift. Falling attend-
ance figures and lack of stand support show this clearer
than any words.

What has gone wrong? What has caused this downhill
spiral of diminishing support both by traders and visitors?
The reasons may be complex, but no doubt one contributory
cause is the problem of TVI which has resulted in most
amateurs buying their equipment rather than making it.
This is supported by the appalling lack of support for the
RSGB constructional trophies—only eight entries all told
and none at all for the John Rouse Trophy (which is for
constructional entries from the under 16's)! Another
contributory reason must surely be the evolution of title
from the humble “RSGB Exhibition" to the cumbersome,
pompous and pretentious International Radio Engineering
and Communications Exhibition. Whoever thought that one
up deserves an OBE for sheer effrontery!

But what of the future? The RSGB would be ill-advised
to embark on a similar venture next year without a major
re-think. What is needed is an all-embracing show revolving
around the hobbyist, possibly run by a consortium of
interests, covering not only purely amateur radio, but
taking in all types of associated interests, be it hi-fi, tape
recording, electronics and the like. And give it a title that
means something and sounds more attractive than some-
thing from 1984. Then we might find companies more
willing to take stands and the lost visitors starting to flock
back again.

W. N. STEVENS—Editor.
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Stereo Receiver

A new British made stereo
receiver is challenging the increas-
ing sales of importer hi-fi sets in
the United Kingdom.

The Rank . Wharfedale 100.1
high fidelity tuner and amplifier
chalked up more than £100,000
worth of orders within three days
of its introduction to the hi-fi
market.

At 125 guineas, the Wharfedale
100.1, sells for £50 less than the
equivalent imported models: It
locks automatically on to stereo
stations and it sets new standards
in distortion-free reproduction for
domestic  equipment of this
power.

An interesting innovation. is
the use of fibre optics—bundles
of glass filaments which “carry
light” round corners—to illumi-
nate the tuning pointer. This is
the first application of fibre optics
to the sitting-room.

The 100.1 receiver gives a true
35 watt (R.M.S) per channel
with only 0-1 distortion factor.
As well as V.H.F., it receives long
and medium wave bands.

i : G ()
i 7 i il W Hakabam -
scae : E =
— . &
R e - WO 367/SR B 10

BBC Radio London opened recently. The transmissions are on
95-:3MHz in the v.h.f. band, with horizontal polarization.

The Radio London transmitter is sited at the BBC’s Wrotham,
Kent transmitting station. It uses a directional transmitting aerial to
serve almost the whole of Greater London, and an area extending
southward to include Sevenoaks, Tonbridge, Tunbridge Wells, East
Grinstead, Crawley and parts of Reigate; westward to Staines and
parts of Slough and Maidenhead; and northward to Potters Bar,
Loughton and Epping. For listeners equipped with outside aerials,
the service area also includes Heathfield, Burgess Hill, Haslemere,
Woking, High Wycombe, Watford, Hemel Hempstead, St. Albans,
Hertford, Harlow and Brentwood; and extends into Reading, Chelms-
ford and Basildon.. '

.The famous G6CJ Aerial Circus

Bedford & District
A.R.C.

The above club meets every
Thursday evening in our own
clubroom at The Dolphin Inn,
The Broadway, Bedford. Visitors
are always welcome and details
of some recent meetings are de-
tailed below.

The Manufacture of Printed
Circuit Boards at Home. Come
and see the etchings. G3XDU.
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at the Civic Theatre, Bedford.
G6CJ. Lee’s Morse Night or
Charlie Whiskey Fun. G3XNG.
Members’ equipment. Five-minute
talk and demonstration. Junk
sale. Auctioneer Extraordinary.
G3XKB. Tape Recording includ-
ing Receiving and Transmitting
Techniques. G3UQR and G3CWV.
Further gen from: John Bennett,
G3FWA, Hon. Sec., Beds & Dis-
trict A.R.C, 47 Ibbett Close,
Kempston, Bedford.

Attention Nibblers!

West Hyde Developments Ltd. are
now selling a simple hand-
operated nibbling tool. It cuts
almost any shaped hole in chassis,
panels, cases etc. with a punch
and die action so as not to dis-
tort the material. Panels up to
16 gauge aluminium or 18 gauge
steel may be cut. Price is 64s. 6d.
plus 3s. p.p. Spare punches cost
35s. plus p.p. West Hyde Develop-
ments Ltd., Ryefield Crescent,
Northwood, Middx., HA6.INN.




NEWS...

NEWS...

NEWS...

12V Iron

Solderstat Ltd announce a P.V.C.
button-down-pack with a 12 volt
“HMS Series” soldering iron, with
15 feet of cable fitted with battery
clips.

This specially designed solder-
ing iron has a consumption of
only 12 watts consuming appreci-
ably less than parking lights.

A unique heatshield/transit
cover has been developed to allow
the soldering iron to be packed
away immediately after use.

Other accessories included are
a coil of cored solder, P.V.C.
insulation tape, solder tags, wiper
pad, screwdriver/wire stripper
and a desolder braid dispenser.
Recommended List Price is
57s. 6d. Solderstat Ltd., P.O. Box
10, Bush Fair, Harlow, Essex.

Magnetic Mic.

A hand microphone has been
introduced by the communica-
tions division of S. G. Brown
Ltd., of King George Avenue,
Watford, Herts. It can be used
with both mobile equipment and
for base installations.

Known as the ‘Classic’, this
lightweight instrument has a
powerful magnet fitted in the grip
which enables it to ‘stick’ to any
ferrous surface. A user in a motor
vehicle can place the instrument
in the most convenient position
on the vehicle’s dashboard,
eliminating the need for a con-
ventional microphone holder.

Impedance at 1000Hz is 3000
nominal. Frequency response:
Rising at 10dB per decade over
the range [00-2000Hz, substan-
tially linear over the range
2000-14000Hz, falling off rapidly
thereafter. Sensitivity is 85dB
below IV/Dyne/cm? (typical) and
output for normal speech is
approximately 1mV true r.m.s.

Mullard Ltd. announce that Mr.
Stanley Mullard, M.B.E.(Mil.),
Hon.C.G.IA, F.IEE., who
founded the company 50 years
ago, retired from the Board at
the end of September, after com-
pleting nearly 72 years with the
electrical and electronics industry.

Stanley Robert Mullard was
born on November [st, 1883, and
was apprenticed to an electrical
engineering firm at the age of 15,
In 1910 he joined Ediswan. Three

-years later he became head of

their lamp laboratory and in
1915 invented the Pointolite arc
lamp, widely used in projection
apparatus.

During World War I he en-
listed in the Engineers’ Battalion
of the Royal Naval Division and
in 1916 was commissioned in the
Royal Naval Volunteer Reserve
and attached to the Royal Naval
Air Service.

As a member of a small team
of scientists and technologists at
H.M. Signal School, Portsmouth,
he was involved with the inven-
tion and development of high-
power transmitting valves in fused
silica bulbs which were urgently
needed by the Navy. In 1920,
after his demobilisation, he was
invited by the Admiralty to pro-
duce these valves in quantity.

The first company to bear his
name—the Mullard Radio Valve
Company—was founded in 1920.
It occupied premises rented from
the ‘Z° Lamp & Electrical Com-
pany of which Mullard had
become managing director.

With the spread of radio,
Mullard became involved in the
manufacture of small receiving
valves. Under the trade name

ORA these were

soon being
turned out at the rate of hun-
dreds a week. Demand rapidly
outstripped factory capacity and
the firm moved to larger premises
at Hammersmith. And in 1923

Mullard acquired still larger
accommodation at Balham. By
the end of 1924 production stood
at 2% million valves a year.

In 1927 a large factory at
Mitcham was purchased and this
is still the main centre for silica
high-power transmitting valves for
industrial electronic applications.

In 1930 Mullard reluctantly
decided to relinquish his leader-
ship of the company. He had
been working at full pressure
since 1910 and his doctors had
warned him to ease up.

He has since been far from
inactive. He has retained his seat
on the Mullard Board and has
continued to participate in com-
pany affairs. Since 1945 he has
also interested himself in new
horticultural and other industrial
developments. And he has seen
the company he founded 50 years
ago grow to occupy a leading
position in the world electronics
industry,

The Tilley
Go-Torch

A new product from The Tilley
Lamp Company is a useful butane
gas blow-lamp complete with
paint stripper and soldering bit
attachment. Called the Tilley Go-
Torch, it operates on a Tilley
Go-Gas 60z disposable cartridge.

Made from high quality chrome-
plated steel, brass and aluminium,

the Go-Torch will make a useful
addition to the equipment in the
radio shack.

Price of the Tilley Go-Torch
is £2 19s. 6d., including general
purpose burner, soldering bit
attachment, a steel flame spreader
for paint stripping and a full
cartridge of Tilley Go-Gas. The
latter is replaceable at around
4s 6d. each. The Tilley Lamp
Company Ltd., Dunmurry, Bel-
fast, Northern Ireland.
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AMATEUR
BANDS

LOMMUNIGATIONS
RECEIVER

@ CIRCUIT : Double-conversion superhet
® SYSTEMS: AM/SSB/CW

® COVERAGE: 1-8MHz to 29:-5MHz

® SENSITIVITY : 15,V for 025V a.g.c. and
100mV into detector and S/N ratio of 12dB

©® I.LF. BANDWIDTH: 4kHz at —6dB points;
10kHz at —30dB points

@ IMAGE REJECTION : 60dB at 1-5MHz; 80dB at
3-5MHz; 40dB at 28MHz

©® SPURII: —80dB on all bands

@ INPUT IMPEDANCE: 300 ohms on 1-5MHz;
80 ohms 35 to 28MHz

® OUTPUT : 1 Watt into 15 ohms

©® POWER SUPPLY: 12V d.c. or a.c.mains
HIGH performance amateur band communi-

A cations receiver is necessarily rather complex
and usually expensive, mainly because of

the use of mechanical or crystal i.f. filters, and (in

the case of double conversion receivers) crystal

controlled oscillators.

The receiver to be described lacks little in selec-
tivity and stability, and in the interests of economy
does not use either crystal if. filters or crystal
controlled oscillators.

The selectivity is not as sharp as can be obtained
with a good mechanical filter, but is at least twice

as sharp as can be obtained using conventional if.
circuits, and results in an i.f. bandwidth of less than

W.CAMERON

4kHz at —6dB. This is just adequate for a.m., while
results on s.s.b. are very good indeed.

By taking special care with the oscillators, a
stability of a very high order is achieved.

The receiver uses the double conversion principle,
in which the second converter is tuned, covering the
range 1-5-2:-0MHz. This frequency range is chosen
so that this unit with the following i.f. amplifier,
serves on its own as a complete Top Band receiver.

The oscillator of the first converter is switched to
cover all the remaining bands, which are fixed tuned.
The r.f. stages are peaked by a front panel control.

This double conversion system has the very great
advantage that the same scale calibration, and the
same tuning rate, holds good for all bands (with the
minor exception that the Top Band calibration is
reversed). This means that the entire scale length
covers only 500kHz, and is the same on each band.

Another advantage is that because the i.f. has been
raised to nominally 1-7MHz (1-5-2:0) from 470 kHz,
by the second converter, the image rejection on the
h.f. bands is improved. Typically, the image rejection
at 2MHz with a 470kHz i.f. can be expected to be
—10 or —12dB, but with an i.f. of 1-7MHz improves
to —40 to —45dB.

A block diagram of the receiver is shown in Fig. 1,
with typical gains per stage.

Important considerations are the avoidance of
interference by cross modulation, and unwanted
reception of signals caused by beating with oscillator
harmonics. These considerations call for good pre-
mixer selectivity, and that no oscillator signal or
harmonics appear in the r.f. circuits. Also to this
end, the r.f. amplifier transistors must always operate
in the linear part of their characteristic, which means
special methods of applying a.g.c. These considera-
tions are taken care of in the design and will be
enlarged on later.

6dB \r 25dB 70dB 40dB
1st OO RF. 2nd Product
BE Mixer 1st LF 1 Mixer LEAmp. Detector Iz
i AGC. Y }
AGC.
35 to 29 MHz Osc. 1+5 to 220 MHz V.FO. Amp B.FO.

Fig. 1: Block diagram of the complete receiver with typical stage gains.
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Fig. 2: Circuit of the second converlerji.f. amplifier.

TABLE 1

Collector Base Emitter
™ 715 18 1-15
Tr2 9-0 05 0-05
Tr3 88 16 1-0
Tr4 9-0 16 1-0
Tr5 9-0 1-8 2:0
Tré 56 26 2:0
Voltages measured with a meter of
20kQ/V.

In order to simplify construction the receiver is
built up in units. In the prototype all the completed
units are mounted on or within a common chassis
12 x 9 x 2in. made of 18 s.w.g. aluminium. A panel
12 x 44in. (12 x 43in. with flange) is boited to the
front to carry the 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.

A description of the circuit functions, construc-
tional data and alignment information will be given
in the following order:

1. Second converter and i.f. amplifier.

2. B.F.O./product detector, audio amplifier and

power supply.

3. Pre-selector and first converter.

Second converter/i.f. amplifier

As already mentioned, this unit, Fig. 2, is, on its
own, a receiver covering the 160 metre amateur band

INDUCTORS

L1 20turns pilewound.
L2 65 turns pilewound,
tapped 6 turns from earthy end.

L3 55 turns pilewound.
L4 55 turns pilewound.

See Fig. 2 for winding details.

LS 55turns closewound.
Allinductors wound on }in. dia. formers,
with dust cores (Radiospares), 36 s.w.g.
enamelled copper wire.

and shipping, in the range 15 to 2:0MHz, the front
end of which, in the complete receiver, becomes the
second converter (or tunable first i.f.).

To ensure a good Q factor in the aerial tuned
circuit, the aerial is loosely coupled to L2 via L1 and
similarly the base of Trl is tapped well down on L2.
L1 is returned to the supply line via R1, as this will
later carry the supply voltage to the first mixer. The
r.f. stage Trl is coupled to the mixer by the wide
band transformer L3/L4. This has a relatively flat
response over the runge 1'5 to 2:0MHz, with a sharp
cut-off at the ends.

The oscillator, Tré, is a highly stable Colpitts
circuit, voltage stabilised by a zener diode. D3.
Stability against changes in ambient temperature is
achieved by using polystyrene capacitors, which
offset the positive temperature coefficients of
transistor and coil. If anything, the oscillator may be
over compensated, and, if desired, it is not too
difficult to be precise by using a combination of
polystyrene and silver mica capacitors for C24.

The ganged tuning capacitor VCia-VClib must be
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a good one, with adequate screening between stators.
Most capacitors tried had too much stray coupling
between sections so that oscillator voltage appeared
on the r.f. section. With the capacitor used no
oscillator voltage was measurable on the r.f. section.
In the prototype this is a Jackson Bros. Type F, “H™
law, but it has later been found that this type can
also be supplied in “SLF” and this is specified as it
will provide a linear scale calibration.

Two methods of improving if. selectivity are
adopted: i.f.t2 and ift3 are connected back to
back to provide four tuned circuits instead of the
usual two, and because of the small amount of
coupling, the reduced loading results in higher
circuit Q’s. Also Tr3 and Tr4 are each given a small
amount of positive feed-back via capacitors C11 and
C17 respectively. These provide only a moderate

amount of regeneration, well below the point of -

oscillation, but give a marked increase in selectivity.
The output from the last if. is coupled to the
product detector via a small capacitor (C19) so that
a signal of about 100mV appeafs at the product
detector input.

TrS is the a.g.c. amplifier, and in the absence of a
signal, only the voltage resulting from the potential
divider R21-R22 appears on the agc. line as
standing bias for Trl. With the r.f./if. gain control
at maximum (R21 to earth) this voltage will be 1.8
volts and is referred to as the a.g.c. reference level.
In this condition Tr5 is non-conducting. .

On receipt of a signal, the rectified output from
the diode in iftd4 is applied between base and
emitter of Tr5 and the base will be made positive
with respect to the emitter and Tr5 will conduct.
The increase in voltage across R21 will be propor-
tional to signal strength and is applied to Trl as
forward a.g.c.

This reduces the gain of Trl in two ways, first, as
the transistor is turned more into the “on™ mode its
current will increase resulting in a greater voltage
drop across R2 and R3, so that with a very strong
signal the voltage available across the transistor
between collector and emitter will be very small. At
the same time, the base-emitter impedance becomes
very low, further attenuating the signal.

The reducing voltage at R2 serves as reverse a.g.C.
for the i.f. amplifier Tr3, and also for the r.f. stage
in the pre-selector.

The diode DI is reverse biased until the voltage
on the a.g.c. line rises, when the diode will conduct,
attenuating the signal at i.f.t.3.

The result of these a.g.c. combinations is that a
good range of a.g.c. is provided, without any of the
controlled stages being biased into cut-off.

The purpose of the diode D2 and capacitor C23
is to give the fast attack-—slow decay characteristic
required for s.s.b. and c.w.

Fig. 3 shows the signal a.g.c. characteristic of the
complete receiver. “S” readings are also shown in
the scale, relative to signal strength and a.g.c. voltage,
which may be found useful in adjusting the “S”
meter. This follows accepted practice of 6dB per S
point. On the 160 metre band, signals should be given
the benefit of another “S™ point as the gain is 6dB
down compared to the other bands which have the
benefit of the pre-selector.

Construction

The second converter and i.f. amplifier unit is
built on a chassis 8 x 4 x lin. and the main details of

628

701 "S"Meter
WV = 51
B5F  2uv=s2
LV = $3
60t 8uV = S4
16pV = S5
32uV = S6
551~  64uV = S7
1284V = S8
s.ol 256KV = S9
2:5mV = +20dB
25mV = +40dB
AGec 5
Volts DC
40
IS5
30t
25f |
j
o8V 2.0 i A.G.C. Reference level
|
150mV|- II ,
| |
100mvE- | ey
Input to l l
detector o
50mv}- Sode i
|
5115253 S4 55 56 S7 5859 +20dB  +40dB !
0 ||||1|1||||||||:

0 5wV 5wV 50uv 500uV Smv 50mvV
Signal into aerial socket, 20dB steps
“S"markings on graph are approximate

Fig. 3: The signal a.g.c. characteristic of the complete receiver.

this are shown in Fig. 4. The chassis is made from
grade | tinned plate (about 24 or 26 sw.g.), with
end plates of 18 s.w.g. aluminium. Screened compart-
ments are provided for the r.f. and oscillator
sections.

The i.f. transformers are mounted Wwith the
identification spots nearest the centre of the chassis.

Paxolin strips are secured under the %in. holes as
transistor mounts, four tiny holes being drilled
through these, through which the transistor leads
are passed. The transistors should be pushed right
down, and the shield lead bent over and soldered
direct to the underside of the chassis.

After winding, the coils L1/2 and L3/4 and LS .
are secured in position on the chassis with a contact
adhesive such as Evostik. When winding the close-

A rear view of the completed receiver.



Chassis dimensions 8x4x1'deep

@

™

F/T Caps
Zener

LR S 0

+9V  AGC L RF/IF Gain control
¥ VR1

Fig. 4. Underchassis wiring of Lhe second converler;i.f. amplifier.

wound single layer coils, it will be found easier to
wind five turns or so at a time, pushing each five
turns down before the next five are wound. In this
way all the turns of the completed coil are close
together and neat. Finish with a spot of polystyrene
cement or a coating of wax.

Where d.c. wiring passes through the chassis or
screened compartments, it is convenient and good
practice- to use fed-through capacitors. R.F. wiring
can simply pass through holes in the chassis or else
feed-through insulators can be used. These can be
made by glueing a short length of sleeving in the
hole and passing a small piece of thick wire through
the sleeving.

Wiring in of components can now proceed as in
Fig. 4. The tag strip has 16 tags, mounting lugs being
left only at each end, the remainder being cut off.
The strip is mounted by soldering each end lug to
the chassis. When completed, the unit should be
connected to a 9V supply and the voltages checked
against Table 1.

Alignment

Alignment can be carried out at this stage, or if
audible results are required, can wait until the
product detector and a.f. amplifier are completed.

Connect a voltmeter between the a.g.c. test-point
und chassis, and a signal generator via an isolating
capacitor (0-01xF) to the base of Tr2 and turn VRI
to maximum.

Inject an unmodulated signal of 470kHz and adjust
i.f.t's in the order ift4 to iftl, for maximum
reading on the meter. Reduce the output from the
signal generator until the meter reads about 3V and
again peak the i.f.t's for maximum. Repeat until no
improvement can be obtained, and the i.f.’s are then
tuned.

As a guide, the output from the signal generator

for the final conditions above will be of the order
of 150xV.

Transfer the generator to the input of the receiver
and inject a signal of 1450kHz. Turn the ganged
capacitor to maximum capacity and adjust L5 and
then L2 for maximum outputl. To do this correctly
the cores must be screwed in from the top or “hot™
end of the coil (furthest from the chassis) as it will
be possible to tune the signul twice with LS. The
correct signal is the first position.

Now turn the capacitor to minimum and inject a
signal of 2050kHz and adjust TC2 and then TCI

#

The chassis shown at Lhe lop of the page fits on top of the main chassis
and it can clearly be seen in this photograph and the one on the
facing page

for maximum. Inject a signal of 1800kHz, tune to it,
adjust the cores of L3 and L4 for muximum.

Inject a signal of 1600kHz, tune to it, adjust the
core of L2 to maximum. Inject 1900kHz and tune
to it, adjust TCl for maximum. Repeat these two
last adjustments until no further improvement is
obtained.
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In all of these adjustments, the output from the
signal generator should be kept down so that the
meter reading (the voltage at the a.g.c. test-point)
does not exceed 3V.

Although the use of a signal generator is strongly
recommended, it is possible to align the unit
reasonably well without one, but it will then be
necessary to complete the product detector and
audio amplifier.

The ganged tuning capacitor in the second con-
verter provides the main tuning for the complete

% components list

Resistors:

R1 270Q R10 1kQ R19 1kQ
R2 1kQ R11 27kQ R20 27kQ
R3 680Q2 R12 15kQ R21 22kQ
R4 680Q2 R13 270Q R22 6-8kQ
R5 33kQ R14 1kQ R23 10kQ
R6 10002 R15 3:3kQ R24 10kQ
R7 39kQ R16 33k( R25 68002
R8 2:2kQ R17 15kQ R26 270Q
R9 270Q R18 3-9k(2

All resistors {W 10%
VR1 10kQ potentiometer, linear

Capacitors:
C1 0-01uF ceramic C16 8uF 12VW/elec
C2 150pF 5% poly C17 O-5pF*
C3 0-01uF ceramic C18 0-1uF ceramic
C4 0-01uF ceramic C19 15pF 5% poly
C5 250pF 5% poly C20 0-1uF ceramic
C6 250pF 5% poly C21 0-1uF ceramic
C7 0-01uF ceramic C22 0-1uF ceramic
C8 1000pF poly C23 100pF 5% poly
C9 0-1uF ceramic C24 100pF 5% poly
C10 0-14F ceramic C25 100pF 5% poly
C11 0-5pF * C26 2200pF poly
C12 0-1uF ceramic C27 1000pF poly
C13 0-14F ceramic C28 0-01uxF ceramic
C14 10pF 5% poly C29 0-01xF ceramic
C15 10pF 5% poly C30 100uF 12VW/elec

* These low value capacitors are obtained by using
high value resistors (4:7 MQ).

VCia-b 180 + 180pF ganged (Jackson Type F/SLF)

TC1-2 30pF trimmers (part of VCla-b)

Semi-conductors:
Tr1 BF167 Tr4 BF115
Tr2 BF115 Tr5 BC108
Tr3 BF115 Tr6 BF115
D1 OA202
D2 0A202

D3 56V 250mW Zener

fF Transformers:
1FT-1 T41/1E (Weyrad) 1FT-2 T41/2E (Weyrad)
1FT-3 T41/2E (Weyrad) 1FT-4 T41/3T (Weyrad)

Miscellaneous:
Feedthrough capacitors (8). Cord drive with 3%in.
drive drum and two }in. pulleys. Chassis 8 x4 x 1 in.
(see text). Tag strip, 16 way.

receiver and the scale should be initially calibrated
from 1-5 to 2MHz with the aid of the signal
generator, in 100kHz steps, which can be sub-
divided into 10kHz steps if desired.

Note. The cores of L1-4 and L5 must each be
treated with a core locking compound or high
viscosity grease before they are screwed into the
coils. In addition, the core of LS should have a
thin rubber band screwed in with it.

TO BE CONTINUED
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NEXT MONTH IN
PRACTICAL

WIRELESS

FREE WALL CHART No. 2

In the January issue we shall be presenting
free the second wall chart on AUDIO STAN-
DARDS. A must for all hi-fi enthusiasts.

PW. STEREO TAPE RECORDER

A project that has been specifically designed
with the constructor in mind, the PW. Stereo
Tape Recorder can be used with almost any
tape deck which can be fitted with the specified
Marriott tape heads. The prototype is based on
the R.T.C. 249 push button, three speed deck.
Careful thought has been given to both the
electronic and constructional design to make it
possible for the recorder to be built by the
comparative newcomer to electronic construc-
tion. Simple switching has been made possible
by using an unusual equalisation principle and
although 16 transistors are used, the cost of
the complete project should be only around £30.

LUXEMBOURG BANDSPREAD
POCKET 7

This compact seven transistor superhet radio,
in addition to covering the full medium wave-
band, has a second band from 1400-1625kHz
which enables the user to easily tune the
popular stations in this band. The receiver is
built in a readily available plastic case using
widely available components.

PORTABLE SIGNAL TRACER

This versatile signal tracer is a further addition
to our “build your own" test equipment series.
This unit has three probes; for checking a..,
r.f. and e.h.t.—the latter for checking corona
and high voltage breakdown.

PLUS THE REGULAR "“TAKE 20" AND

“LC. OF THE MONTH" SERIES

AND OTHER CONSTRUCTIONAL
ARTICLES AND FEATURES

Don’t miss your copy of the January
issue of Practical Wireless—on sale
4th December—price 3s. 6d.




LY
NEWS FOR
DX LISTENERS

The first report this month comes from regular
contributor C. R. S. Stacey of Tunbridge Wells who
used his Lafayette HA-700 receiver and Joystick
antenna to hear:
9665 R. Trans Europe, ident. in German at 1953
9705 R. Voice of the Gospel from 1815 to 1850

15410 VOA, Tinang in Chinese from 1611 to 1659.

Ian Howes of Lowestoft used his Unica 30 receiver
with a TV aerial to send in an excellent first report
which included :

4850 Mauritania noted at 2210

4900 Radio Juventud, Venezuela at 2240

4940 R. Abidjan, Ivory Coast at 2330

4967.5 Radio Kuwait noted at 2000

11805 Radio Globo, Brazil at 2220

11925 Radio Bandeirantes, Brazil at 0030

12175 Radio Tehran, Iran at 2000

15245 Radio Kinshasa, Congo noted at 2240

15410 VOA, Philippines at 1445

Robert Cork of Basingstoke has built the ‘PW’
modular short-wave receiver and connected it to a
15 foot antenna with the following results:

0542540 Radio New Zealand to Pacific Islands at

11672 Radio Pakistan noted at 2005
07115675 CBC, Radio Canada, news in English at
20(1)(1)745 Voice of Nigeria, news and comment at

11750 BBC Far East relay, Tebrau, s-on at 0900

John Trewick of London Colney has sent in
another report which contained:

6540 Radio Pyongyang, North Korea at 1930
9715 Radio Nederland, Bonaire at 0800

15330 United Nations Radio Service at 2100

Chris Vernon of South Ruislip made his own
super-het receiver and used it with a 20ft. long-wire
to hear:

6620 Radio Peking in English ffom 2155 to 2215
9625 CBC, Radio Canada in English from 0715
to 0745
09;%)710 ABC. Australia in English from 0840 to

11950 Radio Japan in English from 2030 to 2100

15255 Radio Vilnius, Lithuania in English at
2235-2300.

Simon Hamer of New Radnor in Wales has two
receivers, a Mullard domestic receiver and a 10
transistor portable and two aerials, 25 and 60 foot
long-wires. This line-up enabled him to hear:

11710 ABC, Australia from 0645 to 0915 in
English

;(1)790 ABC, Australia in Vietnamese, Eng. ID. at
21
071(5)]05 BBC, Atlantic relay, Ascension Island at

3

21690 Windward Islands to U.K., s-off at 2200

THE BROADCAST BANDS
Malcolm Connah

' Frequencies in kiz @ Times in GMT

Colin Blanchard of Sutton Coldfield has a 5 valve
Mullard domestic superhet and a 50 foot long-wire
and he has heard the following stations:

9625 Radio Israel with news in English at 2100
9912 All India Radio with music, Id. in Eng. at
2050

11720 VOA, Tangier with Jazz Hour from 2345
to 2400 '

11725 Radio Peking in English from 2100 to 2130

15320 ABC, Australia, 1d. at 2255, news in Eng.
at 2300

Nicholas Brooks of Naseby used his Astrad Auriga
receiver and 120 foot long wire to hear several
stations including:

11620 All India Radio, Delhi in English at 1930

11660 Radio Pakistan, Karachi in English at 2110

21440 HCIB, Quito, Ecuador in English at 2055

21650 Radio Nederland, Bonaire in English at
2030.

Roy Patrick of Derby has sent in some more
interesting items including:

SOUTH KOREA, The Voice of Free Korea in
Seoul has been heard in English at 0900 on the
frequency of 9646kHz.

SYRIA, Radio Damascus is now on 9670 and the
frequency of 15165 has been dropped.

DXing Tips

Now that the winter season is with us once again
I have decided to give some hints about the tricks
of the trade to help newcomers to become better
DXers.

The subject for this month is the identification of
stations using languages other than English. 1 have
noticed that the majority of reports. to this page
concern broadcasts in English whereas the most
interesting stations use other languages.

It is easier to catch the name of a station if one
knows the words which precede the name. In English
the most frequently used expressions are: This is. .,
You are tuned to..., You are listening to.... In
Spanish we have: Esta es..., Aquf..., Habla. . ..
In Portuguese: Aqui..., Fala..., Fala-vos.... In
French: Ici. . ., Vous écoutez. . ., Vous étes a Iécoute.
In Italian: Qui..., Transmette..., Questa é....
In German: Hier ist. .., Hier spricht. ... In Russian:
Govorit. .., Vy slushaite.... In Arabic: Huna....
Hadha. .., Hadihi. ... In Standard Chinese: po tien
tai.... Cantonese: bor deen toy...; Vietnamese:
Day la....Thai: Thini...; Japanese. Kochirawa. ...
desu. Mongolian: ....yarsh; Swahili: Hii ni....
Afrikaans: Dit is...; Hindi, Urdu: Yeh.. hai. I
hope that the above will be of use to some of you.

All reports, which should be in frequency order,
must reach me by the 17th. of the month at the
following address: 5 Ranelagh Gardens, Cranbrook,
Iiford, Essex.
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month. The Lf. bands, true to form, have begun

to improve and it can only be hoped that this
will continue thus enabling Santa to fill waiting ears
with Christmas DX.

Talking Lf., Paul Leach (Cheshire) informs that a
listen on 1880kHz in the evenings will often be re-
warded by sigs from HBOXKZ (QSL via G3TXF).
Paul hopes to take the R.A.E. in December before
going to school in GD-land.

Twenty metres have proved its worth for those
who were prepared to go on owl watch. Late nights
and early mornings appear the most fruitful times
to QRX.

Surprise of the month was undoubtedly ten metres.
True its a temperamental old band with a character
all of its own, but there were some very good open-
ings especially towards the end of the month. North
America and Japan were heard on two occasions.

P. Fereyear (Essex), Marconi No. 9 set built in
1943, no mention of any antenna (boy, they really
knew how to build sets in 1943). He says that
PAOPN can usually be logged at 1100 around
1805k Hz.

On 3500kHz, Paul logged; CR7GJ, F6ACM/FC,
OY7ID, PY1HA, VOIFG, VS6DO, WAIIKG,
9VIPP,

The majority of logs this month owe their exis-
tence to either 14 or 21MHz. Certainly these are
nearly always the easiest bands to pick up DX
although the EU stations sometimes make the going
a bit rough.

K. Hastie (Roxburghshire), CR100, 60ft. long-wire,
Joymatch a.t.u., had a peep at 14MHz and got:
HC8KKU, HS3ACV, HV3SJ, K6GUY, KI6CF,
MP4BBA, VE2BM, 5Z4KL, all s.s.b. except the two
sidebands from the HC station.

Twenty-one megahertz was found to be harbour-
ing; CR6FP, CX4CR, K7UIT, OH®NI, WBODIR,
4S7TB and 9VINR all on s.s.b.

J. Moore (Leicester), still titivating the dial on his
CR100/2 fed with 130ft. of wire via an a.t.u. man-
aged to bag these on 14MHz; AX2AAR, AX2AGN,
AX3JW, AX4KS, C31CY, CN8BG, EA6BN,
ET3USA, FM7WW, HT6GAF, LU2FAO, OB40S
(another prefix for Peru), OHONK, PY2DSC,
PY3AHIJ, PY7VGP, TI2ZRSR, VK3AM, VK3QX/M,
VKS5FM, VK7AZ, YSI10, YVION, YVIACT/S,
YVS5DFI, ZB2A, ZM4FX, 4N2KO (Korcula Island),
4X4RW, 6Y5GA, 9G1BF, 9Y4KR.

Fifteen metres gave a good account of itself where
John heard; CR4BB, CR6GA, CR6JW, CR7AF,
CT3AS, EL2BU, EP2DX, HK3AUE, HSI1ABC,
ITISEZ/P (Ustica), fifteen JA stations, JHIJLR,
JRIHRX, KOC6RS, KR6JU, KS6DH, LUIZE,
ODSEP, PZIAP, TI2ALG, VPS8KL, VPOMI,
VU2BEO, VU20LK, WB6WQV, W7THFD, XW8DM,
ZC4CB, ZM6QK, ZSS50E, S5N2AAE, S5RS8AS,
SVZWT, 7Z3AB, 9E3USA. 9GIBF, 9HI1BX,
9HICB, 9J2PV, 9V1PA.

A. Crooks (Leicester), RAl, PR30, 45ft. end-fed,
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reports 20 metre sigs from; AX2DD, AX20Z,
AX3AYT, AXSE), CR6MT, CR7IC, CT3AN,
EP2DA, ET3DS, FG7TD, HB@XJK/M, HK3BLD,
JA3XPQ, LUSDX, MP4QBK, OHONI, PI2HT,
PZI1AC, PZI1DF, TAIKT, TF2WKI, TI2ES, TU2BB,
VE1YY, VE3FKD, VP8HZ, VP8KL, VU2BEO,
VU2VAE, YAIMLX, YV4AU, ZD7SD, 4N2KO.
4S7PB, 5X5MP, 5Z4MO, 6W8DY, 6Y5GA, 7Z3AB.
9Y4VV.

On 2IMHz Andy hooked: CE7DW, CR6LC.
CR7IZ, CT2AK, CX9CO, JA7BSD, KSTSR,
KP4BBK, KR6JU, KV4AD, LGSLG, LU7SE,
PZ1AP, SVICC, SVOWY, VE3AIU, VP2MM,
VP2VI, VP8KD, VP8KL, VS5RG, W6MSM,
W7APA, ZD8AB, ZE1DG, ZSINL, 3V8AL, 4N2LO.
4Z4AQ/MM (20°N 18°W), 5N2AAE, 5VZWT.
5Z4KM, 6WSAL, 9GIGT/M, 9HICB, 9J2PV,
IM2VI, 9Q5QR, 9USDP, 9V1PQ.

A. Trelinski (Warks.) has a Lasky’s Skyrover with
a b.f.o. Hoards of G stations logged on 3-5MHz
while on 14MHz; CEIFF, K6DXX, S5T5AD.
VKINT, WB6NDC. Alexander says that some of
these stations were stronger than Radio 4 (I don't
know that callsign—new country?).

T Thornton (Berks.), CR70A, 132ft. end-fed, is
pleased with the results of an eavesdrop on 28MHz.
Stations immediately responsible for causing such’
pleasure are; CR6GA, CX9CO, DUIFH, EA8GZ,
FG7XT, KV4ACM, LUSFEH, MP4BFO, PYS8GES,
TRS8MC, ZC4IK, 4X4WP, 9HIBL. ’

S. Davies (S. Wales), Murphy B40C, “‘full-wave”
dipole for 28MHz at 20ft. claims great activity on
ten metres. Included in his log are; CES8AA, CR6FA,
CR7AF, CX8DM, CTIUN, EL2AW, HK3VK,
KG4AM, KP4ATS, K4EBW, K8SMC, LU2DEK,
LU7AAG, PY2DSQ, VE3BPX/4, WB40SW,
WB60ODA, WSBY, ZE2JO, ZKS5DV, ZP5GS,
ZS1UF, ZS4MZ, 7Q7AA, 9J2RO, 9J2AG.

N. Richardson (Bucks.) reckons that conditions
have been good on 144MHz. The gear comprises an
8-element Yagi, Garex converter, PR30, CR70A
tuning 28-30MHz. Signals of the a.m. variety were
received from; F1APQ, FI1BCI, F5VH, F6ALH,
ON4RY, ONSHH, ON5SNY, PAOCML, PAOFHV.
PAQTLX, PAQ@JHT. Solitary sidebands squeaks
from; GM30XD/P, HB9ADJ /P, PAQFWS.

November offers a good choice for the contest
enthusiast and s.w.b. The diary reads, November
7-8th, 40 metre phone contest; 7-8th, two metre c.w.
contest; 14-15th, top-band contest; 20-21st, Malta
Independence Day phone/c.w. contest; 27-28th, CQ
world-wide DX contest; December 6th, 2 metre fixed-
station contest.

Please note. The address for all communications,
which includes logs, for The Amateur Bands is
now:

14, Manland Avenue, Harpenden, Herts.

Logs in alphabetical order please, to arrive by
the 15th of the month.
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Light communication

Concerning the article in the
June P.W. concerning the Light-
Operated Telephone, I have some
comments to make:

Some years ago I had cause
to experiment with light-modu-
lated beams and whilst doing this
I noted the restriction of h.f. due
to the delay in the bulb filament
heating and cooling at h.f. The
amplifiers used at this time to
drive the bulb were ECC83/6V6
valved units with an output of
about 2-3W into 3 ohms. I drove
the bulb from the secondary of
the output transformer. I experi-
mented: with various bulbs and
found the pre-focus type gave
the best performance (I recall I
used a 6V type). To overcome
the h.f. heating lag, I included a
battery in series with the bulb/
transformer secondary, under-
running the bulb just enough to
see the filament glowing. The bat-
tery was bypassed to a.f. with a
25uF capacitor. When signals
were transmitted, the filament,
already hot, was able to pass
considerably more h.f., and over-
all a better performance was
obtained.—Roger Bunney (Hamp-
shire).

Musical pollution

I think it’s about time some-
thing was done about piped music
and background music. Music is
supposed to soothe the savage
breast but when one gets a juke
box blaring in a pub when one is
trying to talk business or has
musical “inducement” when try-
ing to buy clothes and to cap it
all, music in the Hilton’s lifts, it
makes one’s breast all the more
savage to think that some cretin
somewhere has conned some
morons somewhere else into
thinking that this intrusion in-
duces sales and adds to enjoy-
ment.—M. Casey (London).

Wiring colours

I am sorry about Mr. Gal-
lacher’s colour blindness but feel
that this minority affliction
hardly constitutes a valid argu-
ment against the well-recognised
colour coding for mains wiring,
red, black and green.

He does not mention the other
widespread use of green and

red—namely road signs. I do
not know if he drives a car, but
if he does, although traffic sig-
nals can be recognised by posi-
tion, what of the single lamps
used at traffic control of road-
works, and the very many danger
signs and direction signs. Also,
what about the compulsory red
rear lights on cars?

Although we now have to
accept the new colours for mains
wiring, I still cannot see the
reason for the modification, or
for the choice of these colours.

Often, I feel, they get together
and decide on some new way, or
new regulation (particularly on
cars) to boost sales and profits.
—E. W. Baigent (Buckingham-
shire).

Printed circuits

I read Mr. R. A. Yates’ article
in the May edition of Practical
Wireless concerning the making
of printed circuit boards with
some interest. However, Mr.
Yates’ advice to bend the ends
of the leads to the wire becom-
ing bonded to the copper lami-
nate with a film of solder which
does not remove easily on de-
soldering and removal of the
component becomes more diffi-
cult and can result in a damaged
laminate.

The method taught me is to
leave the leads long and to push
the leads through the holes

" drilled in the board as in Fig. 1.

The iron is then rested with the

side of the bit on the laminate
and the end on the lead. A quick
application_of the solder results
in a neat mound of solder as in
Fig. 2. It only remains then to
cut off the lead at the top of the
mound giving the result shown
in Fig. 3 which can be desoldered
quite easily for the component
removal if this should become
necessary at some later stage.
This is a well-tried method
and I hope it may help readers
to make better printed circuit
boards.-—A. Morgan (Berkshire).

Born too soon?

I am now 71 years of age and
I fear have entered my second
childhood. Some time ago, I
found my old toy box with relics
of my younger days and in it
was a book by Maurice Child
called “Small Power Wireless
Installations,” price 1s. There was
another book entitled *“Wireless
Telegraphy for Amateurs,” by
Hawgrave Graham. I put the
books down, rested my old head
in my hands and lapsed into
reverie. I remembered my first
set, built in a cigar box from
instructions from the “Scout.”
Next came a more ambitious one
in a Hudson soap box with
sliders, etc. I had a fine aerial
with broomsticks as spreaders
and aluminium wire. Alas, near
me lived a police sergeant and
when the 1914 War broke out, I
was ordered to hand in the lot.
When 2LO came on the air, I
was off again!

Some time later I remembered
an old domestic set for medium
and long waves under the bench.
I stripped the coils out, got new
ones from Denco with a 3-gang
300pF capacitor and re-built the
chassis for long, medium, short
and trawler reception. It worked,
but the hum was nearly as loud
as the signal!

Now, I spend hours in my
shed with this set and copies of
P.W., wondering if I'll ever be
able to master all this n.p.n. and
p.n.p. business and zeners and
all the other mysterious things
happening today in the world of
radio. So please tell those “size
8 heads” to have pity on us old
ones—we can’t help it—we were
just born 60 years too soon!—
W. Wickins (Norfolk).
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I c stereo CALEB BRADLEY B.Sc.

Equalisers & Mixers

NTEGRATED circuit flatpacks are now available

containing two or more linear amplifiers with MOTOROLA MC1303P

sufficient isolation for multi-channel audio use. Summary of Characterlstics
Possible applications are in equalisers for stereo Type: Monolithic two-channe! amplifier, silicon
signal sources where two preamps with identical epitaxial structure, in standard 14-lead flatpack.
frequency responses are required and in audio mixers Max. supply voltage (28°C) —15-0-18V d.c.
where two or more preamp stages are needed (two Temperature range 0-75°C

: Channel separation (10kHz) >60dB
for each signal source for stereo). Each of the Characteristics each channel:

circuits described here consists of one i.c. and a few Open loop gain > 8000 (78dB)

discrete components and can be constructed inside a Output voltage swing 45-5:5V r.m.s. max.

very small space; for example, the equaliser circuits Input noise voits 054V typical

can be fitted easily into a matchbox. More space is Input bias current (mean of

occupied by the controls in the case of the mixers. +ve & —ve inputs) 1-10uA

Power requirements are small and are simply met by Input offset current 0-2-0-41A

batteries which will have many months’ useful life. D.C. Power dissipation 300mW max.

Alternatively, these circuits will generally be feeding

a main amplifier from which power can be taken. TABLE 1
The i.c.’s used here are the Motorola MC1303P

which contains two linear amplifiers, and the R.C.A.

CA3048 which contains four linear amplifiers. v ou 12

MC1303P i i s /,>I>
. . . . TP e .
This device forms an ideal basis for a stereo 8602
preamplifier. By adding suitable feedback com- '
ponents, the two amplifiers can be given a suitable LixX] TS5
frequency response for equalisation of stereo signal
sources such as magnetic pickups or tape playback
heads; altenatively, the MCI303P can serve as a
high-gain, low-noise and low-distortion preamp stage
with a flat frequency response suitable for two inputs
from tuner, microphone, electric guitar, etc. The
equaliser circuits can be added to any valve or tran-
sistor amplifier as the MC1303P has a low impedance
output to suit both high and low impedance amplifier
inputs. An output swing of up to 55V is available,
enough to drive almost any audio amplifier. Lower
distortion is obtained with smaller outputs, however.
The MCI1303P consists of two separate high gain
amplifiers in a 14-lead flatpack. The two amplifiers
are arbitrarily labelled for left and right stereo
channels in the circuit shown in Fig. 1, but there is
no reason why they should not be used for any pair
of mono signals. Only the power supply connections
are common to both channels. From the character- ]
istics listed in Table 1, it can be seen that the channel @ 2

w,
O

separation is high. The circuit consists of 16 trans- 3 % [
istors and 18 resistors, not an exceptionally large ¢
total to squeeze on a tiny silicon chip inside a plastic )
slab only #in. long, by today’s standards. Component
references are given for the ‘left’ channel only as
both amplifiers are identical. Operation is as follows.

Positive and inverted inputs are received by the
long-tailed pair amplifier Tri, Tr2. This is directly
coupled to a second similar amplifier Tr4, TrS. The
tail current of Tr4, Tr5 is sampled by Tr3 which is a
constant current source in the tail of Trl, Tr2. This

634

Fig. 1: The internal circuitry and
packaging of the MC1303P i.c. two-
channel amplifler.




b
b

Complete Soldering
This cantains the iron fitted with a ;5
interchangeable spare bits %" and
resin cored solder; feit cleaning pad;
stand for soldering iron, and a booklet
“How to solder.” From Electrical and ¥
Radio Shops orse’ngl‘cash to Antex:-

e 5y
W

‘Model CN 240/2
15 watts - 240 volts 34/
Fitted with nickel plated bit 3% "
and In handy transparent pack. From
+ Electrical and-Radio Shops or send
cash to Antex. i
W

PWI12
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K ROC ELECTRONICS

50 PROJECT ELECTRONIC KIT Model R.130
King of the Roc Electronic Kits is the Giant R.130
which ma.ke_s upli.nt,o no lpss ﬁm:} 50 separate

P Radio , Trans-
mitters, Tachometer, Rain Alarm, Testers,
Elect Switch Ampl: and
even an Electronic Target Game. As
well ag earphone, speaker, meter, relay,
transformer, solar cell, buzzer, etc., ete. ,
the R.130 is supplied complete with a
fitted hardwood case and clear detailed
instructions for all 50 projects.

PRICE £7.19.0
20 PROJECT SOLAR ELECTRONIC KIT Model R.128

This ultra modern Project Kit is shaped for the space age. Carried inside
& transparent domed 4jin capsule the R.128 comes complete with a self-
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 instructions and even the cement to
assemble this unique electronic space capsule.

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 tull octaves. Slotting into a fitted hardwood case the top panel carries the
key assemblies and all the includi he loudspeaker. Like all Roc
Electronic Kits every item is included down to the last nut and bolt so that the > con-
structor can start assembly within minutes ot opening the package.

PRICE £4.10.0

10 PROJECT INTEGRATED CIRCUIT KIT
Model R.127

Using a robust Solid State Integrated circuit the R.127 kits will build any one of these

projects: (1) Germanium Radio. {2} Test Oscillator. (3) Morwe Telegraph Training Set.-

(4) 1.C.L. Transistor Radlo. (5) Germanium 1 Transistor Radjo. (8} Record Player Amp.

SI”" Continuity Tester. (8) AF Signal Tracer. (9) Radio Transmitter. (18) Water Purity
ester,

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 !g

[Eriswe]
R.125

the kit is lied with a solar cell to provide power from

the Sun or any strong light source,

PRICE £2.10.0
CRYSTAL RADIO KIT Model

‘This easy to build Radio is based on the same circult developed by Marconi
for the very first radio transmission but uses a modern ferrite aerial for
maximum efficiency. A perfect introduction to Radio Theory.

PRICE £1.10.0

This excellent transistorised battery operated kit
will not only provide hours of entertainment when
made up but aleo in ita construction.

It receives the normal broadeast band 550 KhZ—
1.6MbZ 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 broadcasting stati hrough-
out the world.

4 BAND SHORT WAVE RECEIVER KIT Mod. R.140

PRICE: £9.8.0

PROFESSIQONAL SOLID STATE FOUR BAND
COMMUNICATION RECEIVER Modei R.135

This Is the communica-
tion receiver that yom e
have long been waiting
for. Fully transistorised
and continuous coverage

from 6565 KhZ—3 MbZ in 2 -

four bands including il- i s PeiY
luminated electronic T Nl ]
bandspread for 160 -10 gh'_‘ 33333

metres. Also incorpor- o=
ated is an internal
speaker, automatic noise
limiter, BSB/AM/CW Switch, AVC
Switch, 8 Meter, Receive and Standby
8witch, external socket for headph or speaker, band: d control, BFO control,
onfoft/AF gain, band selector, antenna trimmer and RF gain. The R.136 will run off
of 240v AC, dry batteries or any 12v DC negative ground source.

PRICE: £45.0.0

5 WATT STEREO INTEGRATED AMP
CHASSIS Model R.123

Mounted on a heavy gauge chasais the fully
transistorised R.123" stereo amplifier is com-
pletely selt-contained even down to ganged
volume and separate tone controls. For a
simple stereo amplifier of excellent quality all
l3(’0\1 have to provide is the cabinet and control
nobs.

SPECIFICATION:
Output: 5W total. 2-5W per channel.

Input sensitivity: 600mV at 2-2Mohms.
A.C. 240v. operation
PRICE £4.19.0

AMPLIFIER Model R.133

Just slot in one of the many 8 track
cartridge tapes available for a con-
tinuous programame 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 numbered
indicator lights up to show which track
is playing. Beautifully finished in an
oiled walbut cabinet the R.133 is
mechanically engineered to provide long and
reliable service. SPECIFICATION-—Tape speed: 9-5 cm/sec (3} i.p.s),
Wow & flutter: better than 0:39%. Frequency range: 40-12,000Hz.
Cross talk: better than 45dB at 1,000Hz. Output: 5W total. 2:5W per
channel. Amplifier outputs: 200mV,

e

PRICE £36.0.0

STEREO HEADPHONES

Model R.328

Built up to a standard not down to a price, the R.328
d b

atereo h t a brea. gh in value for
money.

A valuable addition to any stereo installation they
will provide many hours of listening pleasure,
SPECIFICATION:

Matching impedance: 8-16 ohms,
Frequency range: 30-15,000Hz.

PRICE £2.8.0

10 WATT BUDGET STEREO ALL TRANSISTOR
AMPLIFIER Model R.136

'TF-'_':.""-:F—" -, Tdeal as a second stereo system or for
the newcomer to Hi-Fi wno wishes to
upgrade existing equipment the R.136
sounds every bit as good as it looks.
! ¢ As well as inputs for crystal or ceramic
;Jcartridge the R.136 has a Stereo Tuner
" input which accepts the matching R.134
Stereo AM/FM Tuner.

The Satin Finish front panel carries a stereo
headphone socket as weil as volume, balance,
tone, (all ganged) speaker, mode and selector controlg, Supplied complete with oiled
walnut enclosure,

SPECIFICATION: Output: 10 Watts Total. 5 Watts per Channel. Frequency
35-18,000Hz. Inputs. Phono and Tuner.

PRICE: £13.0.0

v

@D

AM/FM/MPX STEREO TUNER Model R.134

Perfect Matching Unit to the R.138
Anplifier. The R.134 Sterec Tuner is
designed to give years of reliable
performance. The Tuning Band covers
AM & FM with a separate stereo beacon
to indicate when stereo broadcasts are
being recefved.

SPECIFICATION: FM: Frequency Rasge: 88-108mMHz. Usable Sensitivity: 18uV.
8tereo Separation: 26dB at 1kHz. Image Rejection: 56dB, AM: Frequency Range:
535-1,606kHz, Usable Sensitivity: 280uV. !

PRICE: £21.0.0

4 WATT STEREO FM/AM/MPX TUNER
AMPLIFIER

Another Roc Exclusive offering top
value for money performance the
R.124 iy a Stereo Tuner/Amp with
facilities only usually found in
mush 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.
Houged in a handsome walnit cabi-
net the classical low line styling of the R.124
will grace any home.

SPECIFICATION: ¥M : Frequency Range: 88-108 MHz: Usable sensitivity: 20uV;
ftereo Separation: 26db at 1 KHz, 20d# Minimnum,; Image Rejection: 56 dB; AM:
Frequency Range: 535-1605 KHz; Usable Sensitivity: 300..V; Audio Section: Total
Output Power: 4 Watts; Phono Input: 200mV at 1 megohm, Tape Input: 10pm

100 Kohm.

PRICE £29.19.0

Model R.124

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 8211
Shop open 9-6 Monday - Saturday (Thurs 1pm)
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arrangement provides d.c. feedback for stability and
gives a high input impedance. As the circuit has a
high gain extending far into the radio frequencies,
some top cut must be introduced to ensure stability
for audio use. This can be done by connecting an
exterpal capacitor (up to 1000pF) between tags
10 and 11.

The amplified signal across R6 is fed by emitter
follower Tr6 to the complementary p-n-p/n-p-n
amplifier Tr7, Tr8. This provides a low impedance
emitter follower output on pin 13.

The basic wiring needed to operate the ic. as a
stereo preamp is shown in Fig. 2. Each channel has
a feedback network wired from the output to the
invert input to give an overall frequency response

Feedback
network

Outputs
Inputs .

(o]

Left ===

A

<||||

o

Right ==

Ll

e S
Y
i o
<

4ﬂ|
[e))
D
w

| Feedback
network

Fig. 2: Basic wiring of MC1303P for stereo preamp use.

appropriate to the signal source. The device needs a
centre-tapped power supply of between —9/0/9V and
—15/0/15V d.c. and the current drawn is only 22mA
approx. The centre tap is needed to provide a bias
connection for the input stages, and is a suitable
earth point for the input and output cable screens.

PREAMP WITH LEVEL RESPONSE

The circuit in Fig. 3 is suitable for low level signal
sources which do not require equalisation. It gives a
signal gain of 40 dB (i.e. 100) with a response of
10Hz - 50kHz, —3dB. Since the lower end of R2 is
returned to earth at a.f. by C3, the proportion of the
output signal fed back to the invert input is
approximately R2/R3 = 1/100. Since the open loop
gain of the amplifier is very high, this sets the gain
of this channel at 100 at audio frequencies. At
higher frequencies, additional feedback is provided
by C4 and the gain falls off.

Only 0-05V r.m.s. input is sufficient to drive either
channel to full output (5V r.ms.); beyond this
distortion increases rapidly. Larger inputs can be
handled if the gain is reduced by reducing the values
of R3 and R6. The gain can be recalculated from the
relation given.

MAGNETIC CARTRIDGE EQUALISER

The circuit in Fig. 4 is a useful addition to audio
amplifiers with no provision for magnetic pickups,

R
100k

':%
c2
g 53 33p
I &Vwkg
680p) =
8, 10, 1 il

H
1
inputs ' ———M
In; —
P c1 !
1

100k
Fig. 3: General purpose stereo preamp with level frequency response.

and it also enables a record player to be improved
by conversion to a magnetic pickup. The feedback
network R3, R4, C4, C5 is chosen to give the
standard RIAA LP record playback curve frequency
response. Gain is 34dB (50) at 1kHz. For a maximum
output of 5V r.m.s. at 1kHz, 100mV r.m.s. input is
required and total harmonic distortion is 0-1 %. Noise

R3 R4
790k =313
4 [o%-
R2
c2 * 0 8 0-001
c3 0 06 o 5
=5
3vwkg
5200)| =
8, " _4n. =
inputs _ Outputs

Fig. 4: R.1.A.A. equalised preamp for magnetic pickups.

is 70 dB below a 10mV input and hence the circuit is
suitable for the lowest output stereo cartridges. As
the input impedance is high, special care must be
given to adequate screening of the input leads from
the record deck to minimise hum pickup.

TAPE HEAD EQUALISATION

Very few commercial amplifiers or preamps provide
for low level inputs from stereo (i.e. % track) tape
playback heads; an input labelled ‘tape’ is generally
for medium level signals that have already been
equalised in a tape recorder. The circuit in Fig. 5
provides NAB tape playback equalisation for either
7% or 3% inches per second playing speeds, depending
on the values of feedback components R4, C4, etc.
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For 1% ips. speed, the values given for 3% i.p.s.
are fairly satisfactory, or optimum values can be
found by experiment. A two pole, three way. switch
will enable the component values to be switched for
different speeds; on many tape decks this switch
can be mechanically coupled to the deck speed

selector.
cax I Rag
: R3
R2
1k 820k
c3
‘-“-l -
3vwkg
8200
8
Outputs
Inputs ¢ —N ----- e
Left === l ) ' 3 '_'=!".

z1
MC 1303P 4

N N 5 F——-—-‘— —13v
ngmi_“+-l ’
1 ==—= Right
3wkg S =
820k =

tm%

Tape
R4.RS. | C4.C8
speed 820p S -
7Y ips| 5w | 9wop
3% ips.| Sk | 1500p 820k
1} ips.| See text ——I
€8x RE %

Fig. 5: Equaliser for stereo tape playback.

TWO-CHANNEL MIXERS

The MCI1303P can serve as an active mixer for
two mono signals if the two outputs in Fig, 3 are
connected to potentiometers as in Fig. 6. Such a
circuit would be useful for mixing two microphone
signals. The 6-8k() resistors serve to reduce inter-
action of the two level controls, and can be increased

Outputs

Right

Fig. 6; Additional circuitry
to convert Fig. 3 to an active a
two channel audio mixer. c2 g

to 10k} if the output loading is more than 50k({).
The output loading should be not less than 10k()
unless lower values are chosen for VR1, RI, etc.
Either amplifier in the MC1303P may be independ-
antly equalised using the component values in
Figs. 4 or 5. An example is the mixer circuit in
Fig. 7 which was designed for a ‘discoteque’ amp-
lifier. One amplifier has a flat response and takes the
signal from a disc jockey’s microphone, the other
amplifier provides RIAA equalisation for a mono
magnetic record pickup.

The small physical size of the i.c.s. makes it possible to build the
equalisers and mixers very smail.

CA3048

The RCA CA3048 is a 16-lead flatpack containing
no less than four separate identical amphﬁers
Characteristics of each amplifier are shown in Table
2. The circuit of half the device (i.e. two amplifiers)
is shown in Fig. 8 where component references are
given for one ampllﬁer only. The circuit of the other
two amplifiers is identical and separate, except that
all the earth connections are to one pin, pin 5. Each
amplifier operates as follows.

Positive and inverted inputs are received by a long-
tailed pair ‘amplifier consisting of Darlington-
connected pair Trl, Tr2 on the positive input side,
and Tr3 on the other. Base bias current for Trl is
fed through R3 from the potential divider R2/
R1/D2/D3 in which D2 and D3 provide temperature
compensation for the emitter/base ]unctlons of Trl
and Tr2. The amplified signal across R6 is taken to
the triple-Darlington amplifier Tr4, TrS, Tr6 which
provides a low impedance
output at pin 1 with a voltage

Microphone==3ss: 13 - ,'mom::e gain equal to (RI14RI12)/
o i ety 505 piih R10 = 5 (14 dB).
" | mc Eba fp—o = Unlike the amplifiers in the
¥ o = | ) MCI1303P, each amplifier in
e === j the CA3048 has an in-built
J- 3vivkg | a.c. and d.c. negative feed-
|
L.

Fig. 7: Mixing preamp for "Qus8 | 0-9Is
‘discoteque’ amplifier.
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back loop R7, R9 between
the output and the inverted
input. Temperature compen-
sation for the emitter/base
junction of Tr3 is provided
by ‘D1. The effect of this
feedback is to give each



The ‘KIT IDEA’ by
HEATHKIT

kit building is so easy the
Heathkit way.

TRY IT FOR YOURSELF

START WITH A SMALL
BUT VERY USEFUL KIT

THE -NEW HEATHKIT
BATTERY CHARGER

PRICE ONLY
£2.18.0. plus carr. 6/

POWERFUL OUTPUT—UP TO 4 AMPS @ FULLY FUSED ® SOLID KNOCKABOUT CASE o
SAFE DOUBLE WOUND TRANSFORMER @ FOR 6V OR 12V CARS @ ROBUST AMMETER

Here's the easy to build, inexpensive kit to introduce you to kit building. As well as the fun and fascination
of building it yourself you get Do-it-Yourself savings. The clear, simple, fully illustrated instructions
make assembly foolproof. This Is the battery charger to keep your car battery in top working condition.

Hurry, and make sure of your order today.
P.S. This also makes an excellent seasonal present . ..

—

ppemmrs HEATH (cloucestery LTD cLoucesTer L2 6ee

A Schlumberger Company

(Block capitals please)

I 2 s s et
Please send me a battery charger kit for
which | enclose £3.4.0, including carriage. AAress ..oooivniiiiiiic e
51 /128 Post Code.....cvvivinirirnrienecnicnenens
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DOOR INTERCOM

.Know who ia calling and speak
to them without leaving bed,
or chair. Outfit comprises
microphone with call push
button, connectors and master
inter-com. S8imply plugs to-

THIS MONTHS WORKSHOP AID
RESETTABLE FUSE

How long does it take you to renew a fuse? Time yourself when
next one blowa. Then reckoning your time at £1 per hour see how
quickly our resettable fuse (auto circuit breaker) will pay for
itself. Price ouly £1 each or £11 per dozen, specify 10 or 15 amp
—simply fit in place of switch,

gether. Originally soid at £10.
Special snlp price 49/6, pius 3/6
it

Be first this year!

VARIAC CONTROLLERS
With these you can vary the voltage applied to your
circuit from zero to full mains without generating undue
heat. One obvious application therefore is to dim lighting.

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cunbic 1t. per hour,
At the pull of s cord it ex-
tracts grease, grime and
cooking smells before they
dirty decorations. Suitable
for  kitchens, bathrooms,
factorles, changing rooms,
etc., it's so quiet it ean
hardly be heard. Compact,
54" casing with 51° fan blades. Buitable wherever
it is necessary to move air fast. Kit comprises

‘We offer a range of these, ex-equipment but little used and
in every way aa good as new. Any not so, will be h d
or cash refunded.

2 amp £4.19.8, 5 amp £7.19.6. 8 amp £18,18.6. 10 amp £15,19.6

motor, fan blades, sheet steel casing. pull switch,
maing tor, and fixing brackets. 89/8 +6/6
post and ins.

SEED AND PLANT
RAISING

80il heating wirc and trans-

former. Suitable for standard oy MqlfT"SPEED MOTOR
size garden frame, 19/6 pe—eese——— STANDARD WAFER SWITCHES 2 in many well-known food mixers.
Post and ins. 3/6, Standard Bize 1§ wafer—silver-plated 5 amp fsr“ “l’e_:g are Z“;a’g;blel «':go, B&?o and lk,l tl:io r.;lal.m.
12V EXTRACTOR contact, standard 1” spindle 2”, long—with locking om either or both of the nylon sockets (where
FAN BY DELCO Noof washer and nut. ghgml)aeatersot‘))l the !oodomuers normally go) and
5 = ,000, 12,0 & 15,500 r.p.m. (ideal polishing
Caravan., Car or Boat. 6 Boles 2way 3way d4way Sway Gway 8way 9way10way 12way speeds) from the main drive shaft. Tlll)l! drive
Bladed 8° diameter fan inside shaft ia £* diameter and approximately 1~ long.
heavy duty eylinder with 3 ;‘;3]1:. :{g ://: :;: g;g g;g :;g gfg 18;: lg;: A further -point about this motor is that being
point fixing flange, 51~ dla- 3 poles 6/8 6/6 6/8 6/6 10/6 10/6 10/6 14/6 14/6 230/240v AC-DC series wound its speed may be
meter flxing hole. Length 4poles 6/ 6/6 66 10/6 10/6 10/6 10/6 18/6 188 further controlled with the use of our Thyrister
approx. 84“. Exccptional controller. This is a2 very powerful and useful
. 3 5 poles  8/8 6/6 10/6 10/6 14/8 14/6 14/6 22/86 22/6 5 oo H h
bargain £7/8 plus 3/6 post and insurance, ; motor size approx. 2” dia. X b” long, mains 230/
Gpoles 6/8 10/8 10/8 10/8 14/8 14/8 14/8 26/6 26/8 ot s up A
HAPPY FISH y 7poles 6/6 10/6 10/8 14/8 186 18/8 18/8 30/8 30/6 ?2 v. Price ;’t/‘: vlus 4/6 postage and insurance.
and lively indoor Plants have ‘LU X 2.0 s poles 10/6 10/6 10/8 14/6 18/6 18/6 18/6 34/6 34/6 Or'iiord post iree.
GROWTH’ Hghting which gives U.V. ] 9poles 10/6 10/6 14/8 14/6 28/6 22/ 22/86 38/ 38/8 ‘CORONET' CAMERA
and other rays essential to healthy 10 poles 10/6 10/6 14/6 18/6 22/6 92/8 22/6 42/6 42/6 at a fraction ol maker’s price
flora & fauna—Special Trial Offer, 11 poles 10/6 14/6 14/6 18/6 28/6 26/6 26/6 46/8 46/6 Plus this FREE ever-
9 U.V, tube complete with choke, 2poles 10/6 14/6 14/6 18/6 26/6 26/6 26/6 50/6 50/ ready drop-front case
starter tube, connections and spring a0 hould strap.

clips—all you need incl. wiring
diagram 39/8 plus 4/6 post & ins.

MAINS OPERATED CONTACTOR

British made with
precision  auto-focus
lens. Perfect pictures
in colour and B & W.

THE FULL-FI STEREO SIX
T The amplifier
= sensation of the year

220/240v. B0 cycle solenoid
with laminated core so very
silent in operation. Closes 4
circuits each rated at 10 amps.
Extremely well made by a

You will be amazed at the
fullness of reproduction and at
the added gualities your records
or tuner will reproduce, Built
into metal cabinet elegantly

12 pictures on Kodak
127 film. Extremely
strong and robust.
14 days’ free trisl. We

gusraniee to return

your money in tull it

you caun't take perfect

pictares. 18/6+2/6 p & p.

12v 14 amp POWER PACK

Comprises double wound mains transformer with

full wave rectifier and 2,000 mid smoothing,
226 + 46 P& P

ELECTRONICS (CROYDON) LTD
Dept. PW, 266 London Rd., Croydon CRO 2TH
Also 102/3 Tamworth Road, Croydon

e — atyled In simulated teak finished
p— to blend with modern furnishings, thls amplifier uses
an integrated xolid state circuit with an output power of 8 watta R.M.S. split
over the two channels. The amplifier i ideal for use with normal plck-ups and
tuners, it has a double wound mains transformer and ganged volume and tone
controls—- also switching for Mono to Sterea, tuner or pick-up. Other controls
include “‘treble 1it and cut”, “‘balance’ and separate mains on/off switch,

German Electrical Company,
Overall size 2} x 2 x Zir.
19/6 each.

Y
1 L
LY -
2ikW FAN HEATER
Three position switching to
suit changes in the weather.
Switch up for. full heater (24
kW), switch down for half
heat (1}kW), switch central
blows cold for summer cooling
-—adjustable thermostat acts
as auto control and safety cut-
out. Complete kit 23.15.0
Post and ins. 7/6.

UNREPEATABLE PRICE is £8.19.8 plus 7/6 post and insurance.

‘Where postage is not stated then orders
over £5 are post free. Below £5 add 2/9.
8.A.F. with enquires please.

OEPT.D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX

KLTD

TELEPHONE: SOUTHEND {0702) 46344

FULLY TESTED AND MARKED NEW UNMARKED UNTESTED PAKS | NEW TESTED & GUARANTEED PAKS
AC107 8-  0C170 4/8
ACl26 2/8 0C171 4/8 | H10 25 Mixed volts 1} watt Zeners Top Hat IO/_ B2 4 Photo Cells, Sun Batteries .3 to .5 volt, IO/_
:ggg g;g ocagg g;o type. .5 to 2 ma,
AC176 §/- 26301 2/8 | Bso Dual Trans. Matched O/P pairs NPN. - BY127 Silicon Recs, 1000 P.1.V. 1 amp. =
ﬁgyslg g;; Qg:igg‘ 7 %P 8 Sil. in TO-5 can, IO/- 4 Plastic. Replacea the BY100 Io/
'2 4N - i il i
AF186 10/~ 2N1304-5 §7 | 7130 et weries “Alloy” PP Tranaisors. |/ BTSrgn WAIA0OTIN R Disdeay 1000 L VS 10/-
AF139 7/8  2N1306-7 - : :
BCl154 5/~ 2N1308-9 7;— B8l Io Reed Switches, mixed types, large lo/_
BC171=BCL07 2/6  2N3819 FET. 9/~ | B83()Q) Trans. Makers rejects. NEN/PNP. |() /_ and small.
];Slz)ﬁi: BC108 g)/o 3N3844A §/- 8il. and Germ. B89 ) 58PS Light Sensitive Cells. Light Res. 10 /
1 r ower n 1 -
BF274 3/~  Transistors B84 | Siicon Diodos DO-7 glass equiv, to | () /_ 400Q Dark 1IMQ
BFY50 &~ 0020 10/- 04200, 0A202. Bolg NKTI63164 PNP Germ. TO-S |
B3Y25 718 0023 10/~ = = equivalent to 0C44, 0C45. =
BRY26 3/~ 0C25 8/- | H13 30 Top Hat Silicon Rectifiers 750 mA, lo/_
B8Y27 38/~  0OC26 8/~ Mixed volts. BS2 4  NPN, 8il. Trans. AO6 BSX20 2N2369 10 /_
BSY28 38/~  OC28 /8 - - 500 MHz, 360mW.
B8Y29 8-  0OC35 §/- | B86 B() Bil. Diodes sub. min. IN914 and IN916 | () /_ -
BBY95A 8/- 0C36 78 types. B935 GET113 Trans. equiv. te ACY17 to |0/_
ot 26 AvYio :1;8;' H16 Experimenters’ Pak of I LT TR e
4 / = Xperimenters ak o - =
0C45 /8 2N3055 12/8 8 T Data uppiied. 10/- | 5% 200 3ixed Capacitors, Post and packing 26 | (.
0071 2/ 28034 10/ Approx. Quantity counted by weight,
0oCr2 2/8  Diodes B8 8il. Trans. NPN, PNP, equivalent to
0C73 3/: AAYs g;— 50 0C200/1, 2N706A, BSY95A, etc. |0/ 13810 fggg 316’811/‘23100%73‘}31'k1‘{°27~1019‘;"§v |0/.
0C81 2/ A91 - 3 g b , ete,
0C81D 2/8 OA79 18 B60 Io 7 Watt Zener Diodea, Mixed voltages. IO/_ H4 Mixed Resistors, Post and packing 2/-.
0C139 2/8 0431 18 250 Approx, Quantiéy counted by weight. Io/ S
0C140 8/6  INOM 1/8 - z
H20)(Q BYV126/7 type Silicon Rectifiers 1 amp 10 /_ HT 4() Wirewound Resistors. Mized Values. 10
3 plastic. Up to 1,000 volts, Postage 1/6. N
FREE' s Yourf o:n Sl H6 250mW.  Z Diodse DO-7 mi H OCP71 Ligbt Sensitive Photo Transl
o the value of 10/« with orders mW. Zener se -7 min. 9 ight Be; ve Photo Transls- /_
s ¢ 5 i 40 NNl AY a0 oot 10/- 2 o 10
over £4.
RETURN OF THE UNBEATABLE P.1. ] 1970 Mullard Daca Books, Data and Equiva- P.O. RELAYS 8 FOR
PAK. NOW GREATER VALUE THAN } lents on Semiconductors, Valves and Tubes. Various Contacts and Coil 20 B
EVER Pri 4 = each. P. & P. &d Resistances.
Full ot short lead semiconductors and electronic hice L a4 Post & Packaging 5/-
components, approx.l 170. We guarar'llsfe at least 30
really blgh qualit: actory marked Transistors PNP
and NPNg, and a h{)ut of diodes and rectifiers, Mounted * ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE *
on printed circuit panels. Identificati rt lied
to give some information on the transistors. S8END FOR OUR FREE LISTS and C%TALO(;}UE NO C({NNECTIO}? WI’II‘H Cﬁg]‘i( %l;]iIII{IROFglFl%
OF ALL OUR PRODUCTS. CHECK YOUR OWN | MINIMUM OEDER 10/-. RDFE
P EARE SR EOR EAKIE.L ONLY IO/- EQUIVALENT WITH OUR FREE SUBSTITUTION ]| PLEASE. Add 1/- post and packing per order. OVER~
alELTeRT TonlthistEa CHART. SEAS ADD EXTRA POSTAGE.
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Type:

d.c. feedback.

R.C.A. CA3048

Max. supply volitage (25°C)
Temperature range
Channel separation (1kHz)
Characteristics each channel:
Open loop gain (a.c.
feedback bypassed)
Gain with feedback
D.C. Power dissipation

Summary of Characteristics

Monolithic four-channel
epitaxial structure, in standard 16-lead flatpack. Each
amplifier has a.c. and temperature-compensating

amplifier, silicon

+16V d.c.
—25°C to 85°C
>45dB

>500 (54dB)
6 (16dB) approx
150mwW

TABLE 2
- chi -
+ Inputs —
gasy 3N
RS b1
R4 <1k {»Rio
RS <200
15k 375k 3
R b R
LA <y sk 128K
Tr2 73
TrS
chi
Tré 0
%' s Tra T("G ) Output
S 100k RIS
2502
R1 R2 P. 3
‘1';". ‘;v;'k ;&:E R12>
7503
+10 1016V
L JaisPC sy
p. 2
>
Wt—M 2 3
>
2 2
<
Ch2
Output
B
b2 AA A AA
Whg— WV
[} < 4
3 - < S
3
P
L_'L_ 13(9) 14610 5(54 &2(5)
t ch,2 i €arth

Inputs

Fig. 8 (above): Internal circuit and pin
identification of the CA3048 i.c. 4-channel
amplifier. The circuit of half the device is
shown ; the other half is similar with con-
nections lo the pin numbers in brackets.

Fig. 9 (right) : (a) Four channel active audio
mixer using CA3048 (b} Modification for

mixing two stereo signals (see text).

amplifier a very linear frequency
response and a high input imped-
ance of nearly 100k(}, the value of
It also produces very low
impedance at the inverted input.
By bypassing pin 3 to earth through
a large capacitor (50 - [00xF for
audio frequencies), the feedback is
removed at a.f. and the gain of the
amplifier rises from about 16dB (6)
to 57dB (700). A variable resistor

R3.

of 25k} in series with the capacitor can be used as
a gain control over this range.

4-CHANNEL AUDIO MIXER

The circuit of a 4-channel active audio mixer
based on the CA3048 is shown in Fig. 9a. Each
input signal is brought through a level control
(VR1 etc) to an amplifier providing 34dB (50) gain,
set by the value of RI, etc. The four outputs are
combined by RY, etc. to produce a single output; the
effect of these combining resistors is to reduce each
channel’s gain to approximately 20dB (10). As for
the two -channel mixers described, the output loading
should not be less than 10k{).

Instead of mixing four mono signals, the CA3048
can be used to mix two stereo signals. For this,
double ganged potentiometers are used for VR1/VR3
and VR2/VR4, and the output arrangement is
modified as shown in Fig. 9b. Each double ganged
potentiometer then gives simultaneous control of the
left and right channels of one stereo signal, and the
maintenance of left/right balance will be as good
as the tracking accuracy of the potentiometers used.

CONSTRUCTION

Since each of the circuits given consists of one i.c.
and only a handful of discrete components, no firm
layouts need be given. The pin arrangements of the
i.cs will suggest suitable layouts, and provided
component leads are kept short there should be no
stability problems. The circuits can be wired up
conveniently on a small piece of drilled paxolin sheet
or Veroboard, and put in a metal lozenge or tobacco
box for screening. The screens of the input and
output leads and the power supply earth should be
connected to the metal box, ideally at the same point.
The author’s preference is to connect the i.c. in ‘dead
insect’ fashion, i.e. on its ‘back’ with the pins sticking
up. It is then possible to desolder the pins one by
one at a later date and remove the i.c. intact.

—continued on page 651
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CONTINUITY
TESTER M.A.SPARKS

‘ h ]HEN only a few points have to be checked

for continuity an ordinary ohm-meter is as

convenient as any instrument to use. But
if a large number of continuity tests have to be made,
then the continued looking from test points to
meter scale and back again can become rather
tedious.

Sometimes, too, it is useful to be able to make
continuity tests in a situation where a conventional
meter would be inconvenient or even dangerous; at
the top of an aerial mast for example. The unit to be
described gives both an audible and visual indication
of continuity between two points and will also give
some indication of intermittent contacts and resist-
ances in circuit up to about 1k{}.

CIRCUIT

As can be seen from the circuit diagram in Fig.1,
the tester consists basically of a low frequency
free-running or astable multivibrator. Because the
circuit is not exactly symmetrical, when the current

. - ®

LS
800

R1
1000

Tr1
0csl

Fig. 1. Circuit of tester. All resistors are 3W.
642 ' '

o AUD!
s, A0 /0

N,

supply is completed through the probes the current
through one transistor (say Trl) increases faster
than the current through the other. The collector
voltage of Tr1 will rise to almost zero.

This voltage change will be fed to the base of
Tr2, so reducing its collector current and making
its collector voltage more negative. This change is
fed back to the base of Trl, so causing a further
increase in the collector current of Trl. This re-
generative action will continue until Trl is hard on
and Tr2 cut off.

Capacitor C1 now charges up through R2 until
the base of Tr2 becomes sufficiently negative that
Tr2 begins to conduct, regenerative feedback causing
Tr2 to turn hard on and Trl to cut off. C2 now
charges up through R3 and the cycle repeats.

With the values of C1, C2 and R2, R3 given in
Fig.1 the circuit oscillates a few times per second,
causing the bulb in the collector circuit of Tr2 to
flash on and off, alternating with a pulse of sound
from the speaker in the collector circuit of Trl.

CONSTRUCTION

Almost any p-n-p trapsistors with a collector
current rating of about 100mA. or more can be used.
The frequency of oscillation can be varied by altering
the values of C1 and C2. Increasing the value will

8 BA bolt \Battery —ve
R2 — R3 ——
LS{-‘__. fﬂ) o &‘\h'i ° of .__"‘} Bulb

-

- e o ® oiJjo o Re

Probe
Fig. 2: Wiring of circuit board.

reduce the frequency; decreasing it will increase the
frequency. If the frequency .is increased very much,
however, the bulb will appear to be on continuously
owing to the thermal lag of the filament.

The small components are mounted vertically on
a piece of Veroboard 9 holes long by 5 rows wide
as shown in Fig.2. The centre hole of row two is

Positioning of major components and circuit board.
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TRADE DESCRIPTION ACT 1968

Under the Trade Description Act 1968, it is illegal to give a misleading description or claim. We quote a few extracts from the hundreds ot letters from
satisfied customers and we claim that every testimonial letter is genuine, unsolicited and can be inspected at our offices.

Mr. J. Nicholson, Elphinstone Road, HASTINGS, Sussex. Mr. A. Sherwood, Norfolk Road, MAIDENHEAD, Berks.
| am delighted with the CRT0A, at present | am worklng on an | have recently purchased from you a CODAR CRT0A. May |
indoor aerial, and getting really fine results, as you rightly say at this moment congratulate you on a first class piece of equip-

this receiver has a high standard with a brilliant performance. ment and will certainly buy from you again. | remain a very satisfied

Mr. J. Walker, Biscoe Drive, 'ABIPIIGDON, Berks. . customer

received the R70A quite safely. | must say | am very please Mr. W. Morris, Berch Avenue, ROMILEY, Cheshire

with It indeed. | have used other communication receivers in my May | take the t;pporluni(y to ct’)ngralulute”you upon the excellent
time, and the CR70A is beyond my expectation and was well quality and pertormance of CODAR Products

worth waiting for. My friends are amazed at its performance. P .

Mr. F. Rose, Oak Lane, HIGH WYCOMBE, Bucks. Mr. D. Foster, Wansford Road, DRIFFIELD, Yorkshire.

You can be proud of your equipment, your name is held in great | am very pleased with the guality of the parts and consider this
esteem by Radio Amateurs. fine set excellent value for money.

More extracts next month. Send 10d stamps for literature on CODAR COMMUNICATION EQUIPMENT. Start your own Short Wave Station now, and listen
to world-wide commercial and amateur stations, shipping, trawlers, Ship to shore telephone, Lifeboat Services, Met stations, etc., etc.

E CODAR RADIO COMPANY

(B0 [0)/Z\[E3 UNIT | - MEADOW ROAD INDUSTRIAL ESTATE - EAST WORTHING - SUSSEX
643



who nts a£ ,oooip.a.
opportunity in the dynamic
new computer industry?

NOT as a PROGRAMMER but an
OPERATOR—No maths and no
special education.

Now for the first time anybody can train outside the computer
industry for a lucrative career as a computer operator, with
actual experience on an Eduputer.

Who created Eduputer? The internationally famous company
Programming Science International. They developed it to the
specific requirements of the massive New York city training
board and its practical results have been one amazing success
story.

We are proud to have been selected as the only commercial
training organisation permitted to use the Eduputer in the U.K.
Thanks to Eduputer, nine out of every ten can learn to
operate the most advanced computers in only four
weeks. Unlike Computer Programming, no special
educational qualifications and no maths required. Just
you and the incredible Eduputer!

Jobs galore! The moment you qualify, our exclusive computer
appointments bureau introduces you to computer users every-
where with good jobs to offer (up to £40 a week full-time, £50
a week as a temporary). More than enough to go round, too—
because 144,000 new operators will be needed over the next
five years alone.

This is your big opportunity to get out of a rut and into the
world's fastest-growing industry. And remember—LCOT is the
only commercial computer school to have Eduputer. It means a
lot to employers.

Telephone: (01) 437 9906 NOW!

Or post the coupon today for full details FREE and without
obligation.

London Computer Operators Training Centre,

"‘B31 Oxford House, 9/15 Oxford Street, London W.1.
Telephone: (01) 437 9906.

127/131 The Piazza, Dept. B32, Piccadilly Plaza,
Manchester 1.

Telephone: (061) 236 2935.

Please send me your free illustrated brochure on exlusive
Eduputer “*hands on’' training for computer operating.

Name__

Address

Tel:

I I N N N N U AN N N O O
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LOW COST ELECTRONIC AND SCIENTIFIC
EQUIPMENT AND COMPONENTS

BRAND NEW HIVAC NUMICATORS
Fig. size 16mm.

Cold cathode gas filled in llne
09 digital display tubes. Long
lfe expectancy. Minimum strik-
ing voltage 180V, Bide reading
Type XN 3, XN 7, XN 12 and
XN 23. 8pecify amber, clear or
red. Price 18/8 each. P. & P. 2/8.

HIGH SPEED IMPULS
by Davis, Wynn &
Andrews. 4in. dial
and pointer registera
up to 100 and 4- y
digit counter, both

manually re-settable. The drive to the
counter s by air inverse escapement 80|
that there is no loading of the polnter

KEYNECTOR

Connecta anything
sloctrical in seconds
withoat plugs or
sockets. No more
worries about danger-
ous live wires. Now
you can make electrical connections
safely, in seconde with the revolutionary
new Keynector. Cuta out plugs, sockets
and saves time. A hundred djfferent
uses lo the home, and a must for the
do-it-yourself enthusiast. Only 46/8
plus p, and p. 5/-. Or send for & leaflet

LAMPS
250V, 16W, MBC. Panel jampa. Ideal
making up displays, etc. Length 24in.
x 1¢in. dia. Bpecial offer, 10 for 21.
P& P

SYNCHRONOUS MOTORS  200/250V
50Hz. self starting. Model 87 1 RPH
80/~. Model 87 1 RPM $6/-. Clock
Motor 2 RPH £0/-. Type MA 23 Low

. 28/~ each. Fitted one-way
clutch 1/12 RPM. 1/6 RPM. 1/4 RPM,
1/3 RPM. 30/- each. P. & P. on any of
above 5/- each.

NEW COMPLETE TELE.
PHONE DIAL ASSEMBLIES £
Clear Perspex dials—no §s

markings. 20/- each.

when digits are changed
and adjustable pawls are unnecessary,
Coil resistance 100 obms for nominal
voit operation, but the device works
rellably from 20 volts at rates up to
10 Impulsesfsec. In circuit with 2
thyratron or neostron counting rates
up to 100 impulses/sec. are possible
provided pulse width is restricted to
keep mean current to 100mA. Brand
new in individually sealed boxes,

P
LINEAR THYRISTOR CONTROLLED
LIGHT DIMMER—BRAND NEW
High grade full

wave bridge circuit

gives linear control

of light brigbtness.

Ideal tor controlling
room lighting and
a.c.fd.c. commuta-
tor motors fitted to portable electric
hand drills. Fita standard 2In. condult
box. 240V, 50Hz, 600W. Price 89/8.
P. & P. 2/6.

MEMORY CORE STORES
42 X 522K bit 5 =
ferrite core
store complete
with 84 OA 10
load diodes.
Ideal for build-
ing computer
store or hold- e e
fng information In bipary torm. Price
45/-. P. & P. 7/6. Handbook on use of

P. & P. 5/~

core stores £/6.

Gear boxes give a drlve of
14.5:1 at right angles to the
input. Driveable through
the 1/p shaft only. Dimen-
sions 4° wide, 34° deep,
43* high, Robust conatruce
tion in caat iron. Price 59/8.
With pulley and ball race
shaft mountinga.

Price 79/8, carr. 15/-.

RIGHT ANGLED GEAR BOXES Suitable for rotating transmitter aerials

MINIATURE SQUARE COUNTER
6 DIGIT

By Veeder Root. Rotary ratchet type,
adds 1 count for each 36° movement of
rhaft. 9/8 plus 2/6 P. & P.

ELECTRIC CLOCK MOTOR

NEW 200-250V, 60Hz, 2W. 8ynchron-
ous induction motor. 2 revs. per hour.
O/P shatt, §in. dia. x $in. long. Clock-

OSCILLOSCOPE
TYPE CT 52

A very handy minia-
ture portable instru-
ment for general
purpose applica-
tions. 2}in. dlam.
tube. Wave form
investigation from
10Hz-20MHz. Pulse
monitoring dur‘auon 50 microseconda to

wise rotation. Three-holed at
120° on 2in PCD. Price 80/—. P. & P. 5/-.

01 ‘Time base free running
10H3-40kHz. Also single aweep lwlllty
ds to

DELAY LINE

2 mlcrosecond, 4,000 ohm, Type MON
2484D. Length 24in x {in x §in.
Encnp;uhud module. Price 30/-.
P. &P

4 DIGIT NON-
RESETTABLE
COUNTER

Totallsing 10
impulses  per
second. Length
33in. x 13in.x
14in. 24V d.c.,
300 ohm. Price
8/8.P. & P. §/-

from B

Y’ Amplifier. Delay Line Callbration
Voltage. Power supply 110-280V,
40/60Hz, 50W. Supplied with metal
carrying case. L. 13in,, H. 8in., W. 53in.
Welght 1441b. Price 222. P. & P. 80/~

MINIATURE MOVING COIL
RELAY 5115

p By Sangamo Wes-
ton, euitable for
D.C. circuit. A high
sensitivity relay
more sensltive than
the electromagnetic
type. Bingle Coil
Reeistance. 310
micro sampe. 315(). List price £4.10.
Our price R0/-. P. & P. 3,

/=

BRAND NEW MOYING COIL DC
TEST METERS

Compact and portable. W 2}3°. H 1}°.
D 3% In black plastic case. Avallable|
as follows: 3-0-3 Volts. Prod on Base.
0-15 and 0-300V Dual Range Voltmeter|
0-3 and 0-300V Dual Range Voltmeter|
©0-7:5 Amps Ammeter. Our Price £1.10.0|
each. P. & P. §/-.

PANEL LAMPS.

Robust superlor design. | dia. to fit
§~ hole. 1° O/A Length. Avsilable Red
lor Green. 15 for 30/-. P. & P. §/-.
WIith Press to Test facllity, }” dia. to
fit § hole. 14 O/A Length. Available
'White or Red. 12 for 30/-. P. & P. §/—.
|Both types take 6mm Midget Flange

Bulbs,

ELECTRONIC BROKERS (Dept.

LONDON N.W.1 Tel. 01-837 7781 Telex. 267307
OPEN MON-FRL9-6pm

P.W.) 49-53 PANCRAS ROAD,




drilled out to take an 8BA mounting bolt and the
copper strip cut well back so that the two halves
do not short circuit across the nut.

A two ounce tobacco tin makes a convenient case
for the tester with holes for the speaker and bulb cut
in the base. The speaker is protected by a piece of
perforated zinc across the opening and the hole for
the bulb to show through is covered by a thin piece
of coloured plastic sheet which is also large enough
to insulate the bulb holder from the tin case. To
prevent the copper strips of the Veroboard from
shorting to the tin they are covered by a piece of
thin s.r.b.p. sheet.

NOTES ON USE

Any convenient pair of test leads plugged into the
sockets form the probes. Continuity between the
probes is indicated by the regular bleeping and
flashing emitted by the tester. As the resistance
between the probes increases, so the bleeps and
flashes become weaker and cease altogether if the
resistance is more than about 1k.

Rear view of tester and cover with magnet attached.

Intermittent contacts are shown by random
crackling noises from the speaker. A shallow pot
magnet bolted to the lid of the tin enables the
tester to be ‘stuck’ to any convenient iron or steel
surface and thus leave both hands free for more
important tasks.

BLUEPRINT SERVICE

We would like to draw readers’ attention
to the fact that the BLUEPRINT SERVICE
has been discontinued and therefore no
further BLUEPRINTS are available.

QUERY COUPON

This coupon is available until 4th Dec. 1970 and

must accompany all queries in accordance with the

rules of our Query Service. :
PRACTICAL WIRELESS, DEC. 1970

PW WALLCHARTS
- ON
AUDIO STANDARDS

Standards are set to assist us. Too often they confuse.
Somewhere in an isolated office a committee of
notables sits around a table and fail to agree. Given
the terms of reference to define a horse they come up
with the specifications for a Bactrian camel.

Or so it appears to the engineer and enthuéiast
working in and around the field of audio and high
fidelity.

There are so many standards, each valid in its own
right, each different. Reading the specifications of a
number of pieces of audio equipment, one could be
forgiven for concluding that manufacturers set out
deliberately to confuse. Usually, the reason for the
great discrepancies is simply that each applies the
standard to suit his own test procedures.

In an effort to clarify matters—or at least, to present
the most important tests and measurements to the
audiophile—Practical Wireless has whittled away the
mass of standards and revealed the bare bones of
facts and figures relating to international audio stan-
dards, and has included, where such inclusion may
help, the methods and limits of testing and the types
of test gear that must be used.

There are at least eighteen standards organisations
publishing audio specifications. Space forbids their
being listed here. Fuller details, including the ad-
dresses of standards-making organisations can be
furnished to readers who apply to the Query Service
in the usual way.

PRACTICAL WIRELESS
QUERY SERVICE

Before using the query service it is important to read the
following notes:

The PW Query Service is designed primarily to answer queries on
articles published in the magazine and to deal with problems which
cannot easily be solved by reference to standard textbooks. in
order to prevent unnecessary disappointment, prospective users of
the service should note that:

{a) We cannot undertake to design eqyipment or tosupply wiring
diagrams or circuits, to individual requirements.

(b) We cannot undertake to supply detailed information for
converting war surplus equipment, or to supply circuitry.

(<) It is usually impossible to supply information on imported
domestic equipment owing to the lack of details available.

(d) We regret we are unable to answer technical queries over the
telephone.

(e) It helps us if queries are clear and concise.

(f) We cannot guarantee to answer any query not accom-
panied by the current query coupon and a stamped addressed
envelope.
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L.A.J.IRELAND

Number 14

The Motorola MC1596G Modulator/Demodulator

interest to the amateur radio fraternity is

the Motorola MC1596G modulator/demodu-
lator circuit. It can be applied to communications
problems, in particular the generation of suppressed
carrier signals; however, it will also act as a standard
a.m. modulator, and in receiver circuits as a
detector, not to mention its possibilities in laboratory
instrumentation.

G NEW special purpose ic. which will be of

Circuit

The basic mode of operation can be deduced
from the circuit diagram, Fig. 1. It should be
remembered that in standard applications, a signal
of considerable amplitude is supplied as the carrier,
with the result that Tri-Tr4 act in a switching,
rather than a linear mode. The output is therefore
the product of the signal input and a “‘square wave”
of a frequency determined by the carrier signal; the
signal input alone determines the amplitude of the
output signal.

9 (=)
iy
1 Vo output
)
™ Tr2 Tr3 ™4 8(+)
8(-)
o Carrier
VE “input
[
7(+)
4(-)
104) . \
O |
Ve 3
signal input L Galn adjust
NS 3
Bias
O
5
5000 3000 %000
v-
O= : g
10 Pin 10 Is connected to case

Fig. 1: Circuit of the MC1596G. Pin 10 is adjacent to the spigot.
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Theory

At this stage it is necessary to introduce a little
mathematics. The Fourier analysis of a square wave
is a sine wave of the same frequency plus a series
of sine waves whose frequencies are the odd har-
monics (multiples) of the basic sauate wave
frequency, or fundamental. It follows then that if
the modulator circuit is followed by a filter which
passes the fundamental but blocks all the harmonics,
the output of the complete assembly will be a sine
wave whose amplitude is determined by the signal
input. All the applications of the MCI1596G are
elaborations on this theoretical scheme.

A concept frequently found in electronics text
books enters here, the idea of bandwidth. Only an
infinitely long series of sine waves is definitively fixed
in frequency: this, a further conclusion from Fourier
theory, can be illustrated approximately as follows.
To determine frequency, a number of sine waves
must be counted and the corresponding time
measured, from which the Hertz number (or cycles
per second) can be calculated. The more cycles
included in the count the more accurate the result
will be; therefore to determine the frequency with
absolute acouracy (zero bandwidth) an infinite series
is required.

In a modulated signal the characteristics are con-
stantly changing, in a manner determined by the
modulating waveform; as a result only brief inter-
vals are available for frequency determination, and
the more complex the modulation the briefer the
intervals, and therefore the greater the possible
deviation from the precise frequency.

This deviation takes the name bandwidth, and it
evidently applies as ‘much to amplitude modulated
signals as to f.m. transmissions. Those parts of the
signal lying at frequencies other than the precise
carrier frequency are referred to as the sidebands
of the signal. Now, as it is the modulation which is
responsible for producing the sidebands, it follows
that the information can be reconstituted from the
sidebands and the carrier may be regarded simply
as a means of locating them. Therefore to transmit
a given amount of information with the minimum
radiated power, the carrier frequency should be
omitted, and in a balanced circuit this is precisely
the function the i.c. performs.

_Moreover, as the sidebands are present symmet-
rically on each side of the carrier, either one carries



the full information, so for even more effective use
of available power, and to limit the bandwidth
demands even further, one of the sidebands may be
filtered out. The transmitted signal finally produced
is referred to as ‘“single sideband suppressed carrier”
or s.s.b. (Sideband rejection, of course, is carried
out by a series of LC circuits, not in the balanced
moduiator).

It should be noted that the analysis given above
assumes accurate switching operation in the full wave
gate section of the i.e. (Trl-Tr4) so that the Fourier
series of sine waves is produced. This is obviously
dependent on the amplitude of the carrier signal
applied to the modulator; should this be significantly

lower than 300mV the transistors do not switch -

cleanly, with a consequent departure from precise
squaring of the waveform, and therefore from the
Fourier series. This implies a residual carrier-
frequency component, to a degree determined by
the extent of linear operation in the gate transistors,
so the circuit output approaches the conventional
amplitude modulation.

Applications

For use as a detector of either a.m. or ss.b.
signals, a carrier wave must be supplied in the same
way as in the modulator case; however, this time
the carrier is selected to be at the same frequency
as the carrier of the signal to be detected. In a
practical example, the signal is delivered by the final
if. stage of a receiver, while the local carrier is
generated by the receiver b.f.o. (beat frequency oscil-
lator). The sideband will be displaced from the
carrier by the amount of the modulation frequency,
so it follows that if all the high frequency com-
ponents of the i.c. output are rejected, the system
output will be the audio modulation alone.

*®Q 1KQ 12v dc
__A'A'AVA'A AVA'A'AvAr
L Re kO
‘-[-" Io L RLs SRL
39 1:3'9
Pt ¥ I L
| ] I ¢
Ve 510 6 vy
L 8 o
0'155-‘ MC1596G
Or= =
Vs | ! 9 Vo
JJ.T r—o.—b.——o
3 L St
310 102 ;3 2B 10 5
2k kA2 0 3Q
VA 151 6-8kQ
SOk =
Carrier null =
latin gv
Modulating _8v dc

signal input

Operation of the MC1596G as a bafanced modulator. If the circuit is
unbalanced with the “carrier null” control a component at carrler
frequency is introduced and a conventional a.m. signal results.

For morse reception, the b.f.0. is offset from the
carrier, and the signal will be heard at a frequency
determined by the extent of the offset. As before,
for optimum results the b.f.o. amplitude should be
300mV and the a.m. or s.sb. may be at any level
between 5 and 500mV.

It will come as something of a surprise to find
that this unit is also adaptable as a f.m. detector.
In this case the i.f. output is applied to the carrier
input of the i.c.: the signal input is fed through a
linear phase shift network which may be adapted
from an old f.m. i.f.t. The extent of the phase shift
is frequency-dependent, and therefore varies with
the audio modulation; the output of the i.c. will
be a sum of the audio signal and a series of high
frequency components which are rejected.

Other Uses

Those interested in instrumentation will recognise
in the MC1596G the essential elements of a lock-in
or phase sensitive amplifier, widely used in research
and industry to recognise and identify synchronous
signals once a reference frequency is available. In
cases where a wideband, or even a tuned, amplifier
is swamped with noise, a lock-in system is still able
to follow a signal, since it switches in phase with
that signal and adds the outputs, with the result that
the signal becomes more evident while the noise.
on average, cancels out.

+8V dc
kL l
Carrier input {2 3}3~9kﬂ 3;3-9«:1
300mvV (rms) 7 T
3 6 O/VO'OOSuF
! 510 F- I
Demodulated
signal input < T MC15966 e - AF output
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10 5 ©-005] ©-005
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AAAA =8 A v -
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jL3e8 1kQ
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The MC1596G as an s.s.b demodulator or producl detector. A carri.er
input (b.fo.) level of 300mV (r.m.s.) is optimum. The composite
s.s.b. signal input may be between 5 and 500mV (r.m.s.).

One point of caution: under certain circumstances,
depending on driving source impedances, instability
may occur. If this is a problem, the inputs should be -
shunted by suppressor networks, made up of a
510 ohm resistor and a 10pF capacitor in series.

Notes

It is also worth noting the wide bandwidth of
the basic device: the signal input is only 3dB down
at 80MHz, while the carrier response only drops at
300MHz. The price of around £3 is something
of an inhibition, but if past experience with ic’s.
is any guide, it should drop rapidly, particularly in
view of the versatility of the device.

The unit is currently available from Motorola
distributors in the U.K., including:
Jermyn Industries, Vestry Estate, Sevenoaks, Kent,
Celdis 1td., 43/45 Milford Road, Reading, Berks. a
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LMOST everybody who regularly uses a tele-
A phone will know the frustration caused by a

poorly connected call where words are heard
faintly and have to be repeated, making conversation
difficult. In addition, use of the telephone can present
a serious problem to the hard of hearing. The unit
described here is a compact device which relieves
these problems by amplifying telephone calls to
loudspeaker volume. Its design was prompted by the
author’s frequent need to take down notes during
telephone conversations. It can reduce the strain of
using the telephone, and it could be especially useful
in a noisy environment such as a factory. The unit
can actually save money on long distance calls since
it allows a conversation to flow faster. It also enables
more than one person to listen to a telephone,
making conferences by telephone possible.

The unit is portable and can be attached to a
Post Office or private intercom in seconds, without
any unauthorized electrical connection or modifica-
tion to the telephone. It works by detecting the stray
magnetic field which exists around a telephone. A
special magnetic detector, which attaches to the
telephone by a built-in rubber suction cup, produces
a signal which the unit amplifies to loudspeaker
volume. Depending on where the detector is attached
to the telephone, the unit may deliver both sides of
the conversation, or almost solely the jncoming
speech. Since it is hardly likely to be used for
quality music reproduction, the unit’s frequency
response is deliberately restricted to give the best
intelligibility of telephone speech. A somewhat
unconventional volume control circuit is used to this
end.

circuit
The circuit of the telephone amplifier is shown in
Fig. 1, where typical voltage readings are shown.

A silicon integrated circuit flatpack is used in
the audio output stage.. Besides simplifying con-
struction, this tiny unit proves cheaper than the
equivalent discrete components. It delivers just under
one watt of audio power, quite adequate for this use,
and operates here with the absolute minimum of
external components.

The signal from the telephone pickup L is first
amplified by two conventional common emitter
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stages Trl and Tr2, coupled by C4. These transistors
are very high gain but inexpensive silicon planar
types and they are run at a fairly low collector
current of about 200#A to minimise noise. High
frequencies are attenuated by collector-base feedback
capacitors C2 and C5 in each stage. This both
ensures stability and gives a useful reduction in noise
when the amplifier is used at full gain on a weak
signal-—there is no point in trying to amplify treble
frequencies which simply are not present on the
telephone line. For the same reason, bass is restricted
by the values of C3 and C6 which are not large
enough to decouple the transistor emitters at low
frequencies.

The amplified signal is coupled by Cl0 to the
General Electric PA234 integrated circuit. This
contains all the active components of a conventional
Class B audio amplifier, equivalent to six n-p-n
transistors, one p-n-p transistor, three diodes and
three resistors. The voltage drop across the chain of
diodes provides sufficient standing current in the
output transistors to minimise crossover distortion.
with automatic temperature compensation to prevent
thermal runaway.

A.C. and d.c. negative feedback from the output
to the input of the i.c. is provided by preset potentio-
meter VR2. This must be adjusted to obtain half the
supply voltage at the i.c. output (pin 12).

The 150 loudspeaker is fed via d.c. blocking
capacitor Cl1. Overall negative feedback is taken
from the speaker to Trl base by R9 and VRI to
form the unusual volume control which operates as
follows.

The arrow on VRI1 indicates the direction of
clockwise rotation. When this control is set fully
clockwise, the slider is at earth and there is no
feedback from R9. The amplifier then works at
maximum gain. As the control is rotated anticlockwise,
the amplifier gain is progressively reduced as more
negative feedback is introduced from R9 into Tr!
base. The advantage over a conventional volume
control in this application is that the advantages of
negative feedback, namely reduced distortion and
extended frequency response, are gained to the
maximum at all volume settings. There is also an
economy in components. At the high volume setting
used with a very weak, noisy telephone signal, there
is little or no feedback and the resulting restricted
frequency response of the unit aids intelligibility.
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As with all Class B circuits, the current consump-
tion of the PA234 depends on the signul level and
varies widely. It is therefore essential to feed the
first two stages with well decoupled h.t. or ‘motor-
boating™ oscillation will be caused by the signal
appearing across the internal impedance of the
battery. By using a fairly high value for R10, which
drops over 209, of the supply voltage, u reasonably
small capacitor can be used for C9 while maintaining
an adequately large C9 times R 10 value.

construction

The circuit lends itself to miniaturization as all
the components are readily and cheaply available in
miniature form. The prototype unit was built into a

% components list

Resistors:
R1 180k Q R6 22k
R2 22kQ R7 15k
R3 1-5kQ R8 22k
R4 22k Q) R 100k
RS 180k Q R10 3-3kQ)

All resistors 10%, } watt types

VRt 5kQ miniature radio edgewise volume con-
trol with switch
VR2 100k Q subminiature skeleton preset pot

Capacitors:
Ct1 8uF 3V electrolytic
C2 100pF ceramic
C3 8uF 3V electrolytic
C4 8uF 3V electrolytic
C5 100pF ceramic
C6 8uF 3V electrolytic
C7—not used
C8—not used
C9 100uF 6-4V—see text
C10 8uF 3V electrolytic
C11 200uF 6V electroiytic

Semiconductors:
Tr1 2N2926Y or G
Tr2 2N2926Y or G

1.C. PA234 (General Electric)

Miscellaneous:
Telephone pickup coil; 3:-5mm miniature jack
socket; 2in. diameter loudspeaker, 15 {2*; 9V battery,
PP3; Veroboard approx 2% x 2in., 0-15in. matrix;
Soap box; battery ctips etc.

* Available from Chiltmead Ltd., 22 Sun Street,
Reading, Berks at 7s - 2s 6d post and packing.

B. 1
sv. Pr3!
.
Lead identification o
n’of;l
(on VRY)
R4
Telephone R1 22k
plcllfup 18k0 > " on
L 200
( T Cli
8
100, ~

T LS.
[l-—o 8 150

R2Z  ougy

22k !
R3
Volume 15k
VST i s y. Balance ,J)
T 1 5
_ 8 Ve
‘ e 7
Tr1 Tr2 ;'X\(I)k
2N 2926y or g. 2N2926y or g.

Fig. 1: The complete circuit of the telephone amplifier. Note the unusual volume control, see text for explanation.
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small polythene soap box, sold by most chemists.
The volume control, a standard miniature Japanese
radio type, and most of the components are mounted
on a small piece of Veroboard. This is shaped so it
wedges tightly into the smaller half of the box,
together with the loudspeaker and battery, without
any other fixing being needed. The Veroboard layout
is shown in Fig. 2 and is not critical. The components
need not be so closely packed if a larger box is used,
and the Veroboard can be shaped to suit the box.
Careful soldering with a small, hot iron is essential.
Resistors should be small 1 watt types. The author
chose to use a fractionally under-rated electrolytic
capacitor (only 64V working) for C9 as this value
is available in a very small size.

The sucker of the pickup coil should be located for best reception.

There are two breaks to be made in the Veroboard
conductors, one of which is a break between two
holes. These breaks can be made with a razor blade,
which is also useful for cutting holes in the box for
the loudspeaker, input socket, and the protruding
volume control knob. The author intended to glue
the i.c. to the Veroboard (there is still room there),
but then succeeded in soldering it to the back of the
loudspeaker by the heat sink tab. This way of
mounting was thought more elegant, even though
there is no indication that the i.c. needs the extra
heatsink thereby obtained.

By choosing the smallest type of skeleton preset
for VR2, it is possible to mount this component
directly onto the i.c. pins. Capacitor C11 is the only
remaining component and this is wired directly from
the i.c. to the speaker. A piece of plastic insulating
tape prevents any of the Veroboard conductors
shorting against the speaker frame.

The only wires which have to be kept short are
those from the input socket to the Veroboard. These
should be tightly twisted. If, with some other layout,
more than an inch or so length is required, a small
screened cable should be used, with the screen
connected to the earth side. The space occupied by
the socket can be reduced if necessary by breaking
off the shorting contact which is not needed.

After checking the wiring, with special attention
to the lead connections of transistors, electrolytics
and the ic., and to possible shorts between Vero-
board conductors caused by stray solder blobs,
switch on. Check that the voltage at pin 12 of the
i.c. can be varied by VR2, and set it to half the
supply voltage. The unit should produce some hiss at
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Fig. 2: The component layoul. The heat sink tab of the i.c. is soldered
to the magnetl of the loudspeaker.

full volume. If not, check the remaining voltages in
Fig. 1. Injecting an audio signal, or just touching
with a screwdriver, at i.c. pin 3, Tr2 base, and Trl
base should produce progressively louder response
from the speaker.

With the pickup plugged in, some stray hum will
probably be picked up from the mains. Loud
positive feedback squeals will be produced if the
pickup is brought near the unit, as it is sensitive
enough to detect the stray field of the loudspeaker
voice coil.

uses

The telephone pickup is extremely sensitive to
stray field from the mains, and the umt will produce
a loud hum if the pickup is near any mains
appliance. This hum can always be minimised by
setting the pickup at a certain angle.

On the modern pattern Post Office desk telephone,
the best place to attach the pickup is usually high
on the right hand side. On the older types it is at the
back, and on STD pay telephones it is at about an

An internal view of the completed telephone amplifier.



inch below the cord entry on the left hand side of
the case. In these positions, both sides of the conver-
sation will be amplified to loudspeaker volume. The
best point is easily found by experimenting for the
loudest volume from the unit with the telephone
producing a continuous sound, such as a dialling
tone.

The maximum volume that can be used is limited
by the onset of feedback whistles caused by the
telephone handset picking up the sound from the
loudspeaker. Feedback should be avoided as it
sounds most perplexing to your caller! There is less
danger of feedback if the pickup is attached to the
telephone earpiece—the stray field is not very strong
here, but there is the advantage that less of one’s
own speech is amplified. The best position for the
pickup will be found slightly off the axis of the
earpiece.

other uses

The pickup is extremely sensitive to any alternating
magnetic field; it will pick up hum anywhere near
a mains transformer, and will actually reproduce the
signal from a radio if placed near the voice coil of
the radio loudspeaker, or near the output trans-
former. Also, both field buzz and line whistle can be
detected near a television set.

The unit can also be used for experiments in
communication over short distances by magnetic
field. As a starter, if about 12 yards of single core
wire is laid under a carpet in a large coil of about
6 turns, and the ends of the wire connected to the
loudspeaker output of an amplifier or radio, the
telephone amplifier will pick up the signal several
feet away from the coil. This is one form of ‘wireless’
communication for which no licence is required.

Without the telephone pickup the wunit is an
extremely sensitive amplifier plus speaker combina-
tion with a multitude of uses. It can be connected to
any low level audio source, such as a radio tuner,
microphone, record cartridge, tape playback head, or
electric guitar, as long as hi-fi quality is not expected.

CORRIGENDA
Mini Organ—OQOctober 1970

In the circuit diagram, Fig. 1 the top end of
the pre-set potentiometer network should not
be returned to the negative rail. As shown the
oscillator will function continuously. The
circuit is completed only through. the stylus.

The Genetracer—August 1970

The “brackets” at the top of Fig. 1. should be
amended to show RI1 to R4 inclusive as
“Generator” and R5/C4 etc. as “Tracer”. The
earthy end of DI and VR2 should be shown
connected to the positive line of the ‘“tracer”
(i.e. SW2) and not that of the generator (SW1)
as shown.

Delete the second wire from the right-hand
tag of SW1, Fig. 2. “To positive”, the necessary
connection to the positive line is already pro-
vided by the lead from SWI1 to the output
socket (outer shield), as shown in Fig. 4.

I.C. Stereo Equalisers and Mixers
—continued from page 641

If the circuits are used to drive an amplifier with
a d.c. blocking capacitor at the input, they can be
connected directly to it. However, if they are to feed
directly to a valve grid or a transistor base, a
blocking capacitor of 0-1¢F or 1uF 3V respectively
should be inserted.

The voltage ratings of the d.c. blocking capacitors
at the inputs of the circuits must naturally be
sufficient to withstand any d.c. level present in the
input signal, or the i.c. will be damaged.

POWER REQUIREMENTS

If a d.c. supply of somewhat higher voltage than
the i.c. requirements can be “borrowed” from the
main amplifier, a simple zener diode regulator circuit
as shown in Fig. 10a can be used to power the i.c.
Such a supply might be the positive h.t. line of a

e 4/ )
85mA Y
4
F““‘;;] 4x15:60mMA SR
—— Positive
- ?supply
15 + .
Zener diode
CA3048 1 12to15V
2 15Vwkg Twatt
. s Y
59— !
. _V~(Zener voltage)
(a) R 0065 ohms

144

Centre
tapped
supply

MC 1303P

(b) =

V~(Zener voltage)

0°025 ohms

Fig. 10: Zener regulator power supply circuits for (a) CA3048 and (b)
MC1303P.

transistor amplifier, or the voltage across a cathode
bypass capacitor in a valve amplifier. The earth
connection of the i.c. should be at the same potential
as the chassis of the main amplifier, or else con-
siderable attention will be needed to suitable
decoupling arrangements. When the MC1303P is used
in a preamp feeding a valve amplifier with a push-
pull output stage, the bypassed output valve cathodes
can generally provide the centre tapped supply
needed for Fig. 10b.

The value of the dropping resistor(s) R or r
depend(s) on the actual supply voltage and zener
diode voltage; select the nearest 5% tolerance value
to the resistance calculated from Fig. 10. The power
dissipated in the resistor is, as always, the product of
the voltage across it and the current flowing through
it (answer in watts if the current is in amps). [ |
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Circuit Boards

Details for the size and assembly of the pre-
amplifier circuit boards and their internal screens are
given in Fig. 7a, b and c. The boards are cut to
size as in Fig. 7b, together with the 20s.w.g.
aluminium (or tinplate) screens that are fitted
between the boards as in Fig. 7a. The boards and
screen are spaced iin. apart from each other with
spacers but note that one board has attached to
it a length of # x }in. aluminium angle for securing
the assembly to the chassis,

These angles must be fitted so that when each
assembly is placed in position as in Fig. 7c the
angles will be facing toward each other. Tt is best
to assemble the blank circuit boards together with
their screens and try them in position on the chassis
to ensure that they comply with Fig. 7c. Then mark
each board so that it can be identified as to which
channel it belongs and which ends will be used for
input and output respectively.

Although the circuitry for the right- and left-
hand channels is identical the component layout on
the board is in opposition as they are mounted back
to back, hence the reason for identification with
respect to channel allocation and input and output
ends. The component layout and connection dia-
grams given in Fig. 8 should help in getting the
boards the right way round and as can be seen, the
layouts are virtually mirror copies of each other.

The input pre-amplifier for the right-hand channel
is an exception however, as it also carries the large
5000#F positive rail decoupling capacitor C24 and
the 1-5 k) voltage dropping resistor R3S.

When the boards have been assembled and wired
they should fit back-to-back with the wiring inside,
the components outside and of course the screen in
the middle.

Completion of the pre-amplifier circuit boards is
by soldering flying leads to components and other
points on the boards that connect with front panel
controls, the selector switch S! and S2 and supply

652

AR
RO
XA

AR

i'Ni'#i#i'i‘i:i**';*"’*"*‘:i}:i* *
A

v

x

DU

i

J

)
fi
‘ 1_
\

|

1l
AN
§ |u.'r:"l \

y

|
‘i‘ ‘l!i."‘* i.l “
\
w0 _‘i'i'hﬁﬂ'ﬂ’t,
,H,:‘i i#ﬂ"#f

(A
'l"i"l!‘{‘ ‘ A ‘l"i‘i‘l" 2

PART2

and earthing points. It is most essential that these
leads are fitted before the circuit boards are mounted
on the chassis as it would be very difficult to connect
them afterwards. All leads shown coming away from.
the circuit boards as in Fig. 8 should be regarded as
flying leads and the best way to identify them is to
use coloured wires.

F.G.JUDD

Panel Controls and
Selector Switch

Connections to the volume, balance and tone
controls etc., are shown in Fig. 9. Providing the
leads from the input pre-amplifier boards (via R18)
to the balance control VRI1 are short, and they
should be no more than two or three inches long,
they need not be screened. This also applies to leads
connecting the tone controls and the filter switches.
The leads from the output of the tone control/drive
amplifier boards (C23) to the volume controls and
from these to the power output modules and to S5
the stereo/mono switch, must be screened. This is to
prevent instability due to capacitive coupling since
these leads are fairly long and pass close to the input
ends of the boards.

Next come the wires connecting the selector switch
S1 and S2 to the input pre-amplifier boards. Again
no screening is necessary providing the leads are as
short as possible and are kept clear of the other
circuit boards. The connections are shown in Fig. 10
but note that the pictorial diagrams of the switch
wafers may not agree with those actually purchased
i.e., the contacts may be differently orientated. The
remainder of the wiring is to SIA and B from the
input sockets and this includes the input attenuators
(R, R2, R3, R4 etc.). The leads between the tape
recording output sockets and the output from the
pre-amplifiers (C23) need not be screened but must
be as short as possible and kept clear of leads going
to the input sockets.

Those who have test equipment such as an audio
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Fig. 7 (a) Mechanical details of the component boards and screen assembly. It is strongly recommended that the parts be test assembled before
the boards are wired. Fig. 7(b) Details of metal screens. Fig. 7(c) Location of completed circuit board assemblles.

Another view of the completed PW25/25 Stereo Amplifier in which the wiring to the Henelec Type PA25 output modules can be seen.
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sS4 s3 7 AR b
Whistle i C Rumbl Z A Mono
filter filter @reo
Y
com:E
C16 Cci16 ca3 o
(LH channel) LH Pre-amp
E E board ';
(LH) (RH) ca3 7
Cc19, C2/1 c19 c21 (RH channel) Denot/esd
29 ‘Res8 R29 Res SEneens
(LH) (RH) m
s\gri‘tc:des 5 Fig. 9. Rear view of the
gang S2(A) wiring to the various panel

Input pre-amplifier
LH Channel

C8 -

Input pre-amplifier

C6
/R17 RH Channel

Cc7

R14

sS2(B)

Common earth

on tone control
and drive amplifier
boards

Input pre-amplifier C2
(LH Channel)
Input pre-amplifier C2

ce3
LH Channel

(RH Channel)

Input pre-amplifier

4 common earth line
ces3
RH Channel t
R1
RH
R2 R6 3=
ﬁ Phono type input sockets
« LH
Tape Tape Tape Ceramic Magnetic Radio
record replay head PU PU
outlet (Pu2) (Pu1)

Note: LH input sockets resistors and $1(B) wiring
same as for RHchannel as shown

controls. See text for com-
ments on the use of screened
lead's.

<« Fig. 10. Wiring of the input
selector switch wafers and the
associated input sockets. For
clarity the wiring to the L.H.
channel input sockets is omit-
ted but is similar to the R.H.
channel.
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signal generator and an audio milli-volt meter would
do well to connect the pre-amplifiers to a 22V
battery supply (5 x 41V torch batteries) and check
them for performance before connecting them to the
power output modules and the MU442 power unit.

Output Modules and Power Supply

The power supply unit MU442 is supplied with a
3-pin mains input socket and the leads from this
run internally to the mains and earth connections
respectively on the printed circuit board inside. First
remove the cover to obtain access to the mains
connections inside which will be as shown in Fig.
11a. The ‘red’ lead to what is effectively the 240V
terminal is disconnected and extended as shown in
Fig. 11b to the mains on/off switch on the front
panel. The return lead from the switch is connected
to the 240V terminal. Two leads are then connected

as shown in Fig 11b to the mains neon pilot light,
These and the leads going to the on/off switch
should be taken out through the left hand side
(looking from the rear) of the power supply unit.

Finally comes the connection of the PA25 power
output modules to the output from the pre-amplifiers
via the volume controls VR4. The PA25 modules
and MU442 unit are supplied with connecting cables
and plugs. The two screened leads between the
PA25 modules and the power supply are dis-
connected from the plugs on the power supply itself.
These are now taken to VR4 for the right and left
hand channels respectively as in Fig. 12. The
remaining connection is that of the positive supply
line for the pre-amplifiers. This picks up the +35V
rail from the right-hand channel PA25 module input
plug as shown in Fig. 12. The negative supply line is
obtained by contact between the power unit case and
the main chassis.

Mains On/Off switch Mains neon pilot
New wiring
. L Join and
Original wiring tape
Red Black Green / Red Green
"fm S‘ﬂ a ) n aW/al
© 6 ®
Fig. 11. Modifications to the 50 11©o (g_%o 8 120 110 O 120 110 O
mains input wiring of the A / S
MU44z power supply unit. Mains input
MU442 power
supply (b)
VW Fig. 12. Details of the wiring
to the inputs of the power
modules together with the
socket arrangement on the
back of the power supply unit.
Disconnected from .
To power === MU 442 plugs Screened An outline of the rear
unit of the MU442 power

\,\

Supply + 35 to 36V
to R35 on RH
channel input
pre-amplifier
board

S

11

~—

—To VR4 (B) slider
 .— Signal

111

Power output

E -—— modules as
positioned on
chassis
LH channel power module To power unit
Din signal input /
not used
4 .

o G O P —
OVR4(A,
slider

Fuse Fuse / b

Speaker connections e
P
\(,/ Mains input E-» \
@ 1 Disconnected
from MU442
f /‘ Signal plugs
!
Loudspeaker Loudspeaker
RH channel power
LH channel RH channel module

656

supply is also shown in
Fig. 12. Note that the DIN
signal input socket is not
used, as the signal inputs
to the PA25 modules have
been re-routed to the
volume controls (VR4).
The loudspeaker sockets
are also DIN type and the
connections are as shown,
Do not earth the loud-
speakers at any point and
do not connect one output
to the other in any way.
Do not short circuit the
outputs with the amplifier
running and developing
power. There are fuses on
the power supply and the
modules which will pro-
tect them against voltage

surges and  accidental
overloading. Do not tempt
providence by poking

around with a screwdriver
whilst the units are
running.



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

WAY OUT-
of the w
component find

It may be fun finding your way out of the maze al 3
Hampton Court, but it's not so funny trying to locate
and obtain just the components you need for a particu-
lar job. In fact, the number of problems and frustrations
you can meet is guite a-maze-ing!

There is an easy way out however. Simply get a copy of
the Home Radio Catalogue and order whatever you need
from the comfort of your easy chair. This famous radio
and electronic constructor's “Bible" lists over 8,000
items, more than 1,500 of them illustrated. At only 12/6d.
(8/6d plus 4/- post & packing) it's a gift—especially as
each copy contains 6 vouchers, each worth 1/- when
used as directed.

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

YOUR FIRST STEP out of
the maze-Post the Coupon
with your cheque or P.O. for
12/6d

The price of 12/6d applies onjy to catalogues
purchased by customers residing in the U.K.

l———~—————-—’-"

I Please write your Name and Address in block capitals
' ADDRESS ..... YA e A TS €SS S S A s T e e e SRR

crcereesas neesesaesanan Freevesaes resersascatsnnes tesecceienne “

I HOME RADIO (Components) LTD., Dept. PW,
234-240 London Road, Mitcham, Surrey, CR4 3HD
[ § ¥ § N &R N 7 N ¥ |
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Testing and Performance

In constructing and wiring a fairly complex piece
of equipment like the PW 25-25 amplifier there is
always the risk of a faulty component, wrong
connection or dry soldered joint etc., hence the
earlier suggestion that it might be worthwhile testing
the pre-amplifiers before connecting the power
output modules and supply. In making the prototype
as shown in the photographs the writer tested each
circuit board individually before assembling them
and then again after assembly and wiring as a
complete pre-amplifier on the chassis. This is quite
easy to do if an audio signal generator and audio
voltmeter are available. The tone controls etc., can
be temporarily connected for individual testing and
each board hooked up to a 22V battery. Those able
to do this will find the table of input and output
signal levels of some use.

Before switching on the completed amplifier ensure
that loudspeakers and/or suitable dummy resistive
loads are connected at the output (speaker) sockets.
Set the volume control to zero and inject a signal at
the ‘radio’ input—opreferably a 90 to 100mV sine-
wave at 1000Hz. Advance the volume control just
sufficiently to lightly load the output stage and then
repeat the procedure for the other channel. For those
without an audio signal generator and audio volt-
meter, further tests can only be made by listening
and using appropriate signals from a radio tuner
or pick-up etc.,, to ensure that the amplifier is
operating correctly on both channels.

TEST CONDITIONS Input signal—1000 Hz sine-wave

Input Pre-amplifier (one only)

input at C2 10mv

Output at C9 300mV

WIth equalising network switch 82 connected and
set to 'Radlio’.

Tone Control/Drive amplifier
Input at C10/R19  10mV
Output at C23 400mV

WIth tone controls connected and set at neutral.
Filter switches connected and set to 'Off'.

Complete Pre-amplifier

Input Input
Radio 70/75mV Tape Head 8/10mV
Mag.PU 6/TmV Tape Replay 150/200mV
Cer.PU 70/80mV

All inputs for 1 volt r.m.s. output at C23/VR4.
Volume controls off. Balance control at neutral.
Tone controls at neutral.

Signal level at module inputs (sliders of VR4) for full
output should be 700 to 800mV r.m.s.

DC Supply
Positive point on moduleftake-off point for

pre-amplifiers 35/36V
Pre-amplifiers positive rail/junction of

C24/R36 22/24V
Current consumption, pre-amplifiers only  2.5/3mA
Total consumption, both pre-amplifiers,

complete, at 22V 8/9mA
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Hi-Fi DISCOUNT WAREHOUSES
@ All items offered are brand new, latest models in manufac-
turers' sealed cartons. Fully guaranteed with after-sales service.
@ Over 1000 items in stock. Complete Free price list on request.

Customers Welcome
Open Daily to the public from 9 a.m. Closed Tuesday 1 p.m.
Mon. & Sat. 5-30 p.m. Open until 8 p.m. Wednesday, Thursday & Friday,

Rec. Retail Comet Rec. Refail Comet
Price Price COMET for SERVIECDE DEPOT?. Price Price
STEREO AMPLIFIERS at LEEDS, GOOLE LOWTHER Ideal Baffle .. £3510 0 £2017 &
ARMSTRONG 521 . . £56 0 0 £46 0 © after-sales WAKEFIELD Acousta (with PM7) .. £53 0 0 £4519 &
DULCI 207 . © £95 0 0 £17 0 © N DONCASTER SUAD Electrostatic .. £66 0 0 £5219 6
putcizomM o £ 00 £ms e | [SErVice Hug PHIIPS R 1 8 0 o el
axam - :
GOODM P £aalio} o) Eaaian] THROUGHOUT THE U.K. | BRIDLINGTON WHARFEDALEsp"km
LEAK Stereo 30 Plus .. £53 0 0 £4219 & Rec. Retail  C. Airedale .. £69 10 0 £3519 ¢
LEA:SslereoaoPlus(cased) £5010 0 £4719 6 o ol Gomet gggg""umé;‘ - s
LEAK Stereo 70 .. £65 0 0 £52 0 0 i s
LEAK S!ereo 70 mteak case £71 10 0 £56 19 & GARRARD SP25a fully wired with Goldring G800 Melton . N []
LINEA T £1 0 0 £1619 & ma‘?netlc cartridge, complete with base, pllnth Dovedale 3 3 .
e LoE10 0 £1619 6 | ganccover . iy o orasialprice 220 13 Rosedale .. .. . [
METROSOUND ST20 . £3 0 0 £2018 ¢ || SARRARDSP25 oo £ 1010 $ f s Soeater ki o
PHILIPS RH 591 . £13 0 0 £5519 ¢ | SHRRARD AP n £2310/ 0 EATAS (8§ UNIT4Speaker;Kit 0
PSR . E oo 3112 8 SARRARD SL.sss.B.. = 5131 9 £1112 6 UNIT 5 Speaker Kit 6
PHILIPS RH580 .. .. £26 0 0 £1919 6 CARRADDSLESS oo H0 9B EAN 1 CHASSIS B
PIONEER SAS00 .. .. £62 111 £45 0 o [ SARRARDSLISE .. £3592 4 £2819 ¢ SIS SPEAKERS
PIONEER SA700 .. .. £98 0 0 £1413 6 S ARARDT L £38 19 € GOODMANS Axjette 8 .. £7 9 6 £519 &
PIONEER SA900 £134 2 0 £9919 6 CARRARDISL728” " E 2 £26 10 0 GOODMANS Twinaxictte3 £8 8 8 £619 §
PIONEER Reverberation.. £45 911 £3513 6 Al S GOODMANSTwinaxiomto  £0 8 5 £115 0
QUAD 33 Pre-amplifier .. £43 0 0 £3819 § Cartiid wi 1515 0 £11 GOODMANS Axiom10 .. £816 8 £519 &
QUAD 303 Main Amplifier £55 0 0 £4819 6 GARRARD Base and 4 f p2e, § GOODMAN-VAXIomZM £13 0 0 £619 ¢
ROGERS Ravensbourne .. £59 10 0 £46 19 § LGB and 3600 . an °°§°’ 9 fit S :5L5- GOODMANS Axiom3M .. £19 § 0 £1410 0
Ravensbourne (cased) .. £64 0 0 £4g19 6 [ SLOSBand 300 .. .. Specialprice £319 & § GOODMANS Audiom 51  £12 3 0 10 0
Ravensbrook €4 0 0 £m19 5 [| SOLDRING GLeo Ml .. £2612 5 £2110 2 § GOODMANS Audiom 61 £1712 0 £1219 ¢
Ravensbrook (cased) £49 0 0 £39 19 6 COLDRING GL 18 - e 20 ek GOODMANS Audiom 81 £2913 0 £210 0
TELETON150(rep|aces203£)£ 3 0 0 £1919 6 COLDRING GLISP ol g’ 19 s GOODMANS Audiom 91 £33 12 0 £2519 6
TECETON GAToT Sow RS £33 15 o £2319 6 COEBRINGYE foraii] 919 ¢ GOODMANS Axiom 80 14 £2112 6
SINCLAIRZOOO .. . £30 9 0 £2310 © and 75P overs ioy €43 1 GOODMANS Audiom 91/100 £34 17 0 £26 2 9
VOLTEX 100 watt siereo GOLDRING GL75, 3 £380 GOODMANS ARU 180 £317 8 £218 8
discotheque B electronic- lete with plinth. com- GOODMANS ARU280 .. £3 11 8 £218. ¢
ally mixed inputs £185 0 0 £139 ¢ 0 :nd“eg‘o()c:m']‘dgec""e' s ggggm'x:»»ﬁsﬂwo .. £5 85 £4 13
. A 172 .. £317 8 £218 ¢
JUNERS ) SQODWANS MTi100 § GOODMANS Trebax 100 £7 90 £511 &
ARMSTRONG 523 AM/FM  £53 15 3 [] o A GOODMANS Trebax5K/20KL £8 8 0 £6 & 0
*ARMSTRONG 524 FM .. £4117 8 s it o § GOODMANS Midax .. £11 4 0 £ 8 0
ARMSTRONG M8 decoder  £9 10 0 s e . Ll GOODMANS Attenuator.. £3 1 4 £2 & 0
*DULCI FMT.7FM £22 1 0 ] R § GOODMANS Croasover
DULCI FMT.TS Stereo .. £31 0 0 0 L et 4 Networks XO/950/5000 .. £8 8 7 £6 & 0
GOODMANS Stercomax ~ £82 10 5 . PH'O,'“igW s '°"'C H GOODMANS Crossover
LEAK Stereofetic Chassis ~ £59 18 0 [ e oz ° Networks X0/950 . £6 T 9 £415 9
LEAK Storeofefic in teak case £67 3 € s e S 25AM"| s GOODMANS Crossover
PHILIPS RH690 .. .. £39 0 0 6 TR EN S Al s Networks XO/5000 .. £2 6 0 £114 6
PHILIPS RH691 .. £83 0 0 1 JHORENS 15028 Mk It WHARFEDALE 8 inch
PIONEER TX500 AM/FM .. £7718 9 6 “°REN§".'F’[‘J“1 Cover Bronze/RS/DD .. .. £4 8 0 £313 &
PIONEER TX900 AM/FM .. £153 13 10 0 THORENS TD.124/11 ..
QUAD Stereo FM .. £51 0 O s Bases, plinths, and covers stocked. HI-FI STEREO TAPE DECKS AND TAPE
EggEsg savensgour'r:e i 521 17 9 6 RECORDERS
avensbrook .. £45 0 2 3 AlLl. MAKES STOCKED AKAI X-360 . .. £339 0 0
ROGERS Rav-n-bmok CART GES AT DISCOUNT PRICES AKAI| X-360D deck .. £290 0 O 8
{cased) 7 .. £51 5 3 [} AKAI 1710L . £89 17 0 96
*SINCLAIR 2000 .. .. £2614 6 £19 [ AKAI 1800 .. 3 . £158 0 0 M
TELETON GT101 .. .. £4710 0 £33 " s DELIVERY BY SECURICOR AKAI 1800SD ... £199 0 0 ]
TELETON 201X FM .. £36 0 0 £2919 6 WITHIN 72 HOURS AKAL 4000 = .. £12418 0 9 0
TRUVOX FM 200/1C £60 11 10 £39 Il 6 AKAI 4000 D deck £80 19 1 .
All above tuners are complete with MPX stereo ALL IN-STOCK items delivered by SECURI- ALBA R22 Battery/Mams £50 5 0 [ ]
decoder except where starred. EOIR wit)hin I‘II2 hnz‘.‘j(Airj:lI 20/- onlyafor S.ecttlrlicor BUSH TP 60 Casgsette .. £29 8 0 6
TUNER/AMPLIFIERS elivery). All goods fully insured against loss BUSH TP 70 Cassette,
ARENA 2400. . £00 6 0 ETN19 & or damage whilst in transit. FEBB"leJr,,/OMr:mB o ffg 18 g :
ARENA 2600 Slereo AM/F'“‘ e e e o SPEAKERS FERGUSON 3247 4-track .. £48 8 0 s
ARENA 2700 Stereo E 0 0 £85 0 0 FERGUSON 3248 4-track £54 6 0 ¢
ARENA T1500F o N £72 9 0 £5919 6 ARENA HT27 .. .. £1818 0 H FERGUSON 3249 4-track .. £64 6 0 H
ARENA . £303 9 0 £258 0 0 ARENA HT28 .. .. £1717 0 € N e LR
rmolew C oy otEma s | ARNALTY CERR R R o emu g
*A|
ARMSTRONG M8 decoder £010 0 £719 6 ARENA HT 10 £22 1 0 s gsﬂ:g:g Srif(w Cassette ﬁz :g 13 :
GOODMANS 3000 £7714 7 £5519 6 ARENAHT20 .. .. £321 0 6 RN ke = H
PHILIPS RH1B| :. .. £7419 6 £5419 6 ARENA HT 26 .- .. £B15 0 s GRUNDIG TK 149 . £5712 8 s
PHILIPS RH £25 0 0 £10119 ¢ | B&awDM3.. .. .. £63 00 9 1 MARCONI TK 4218 Stereo tape
PIONEER KxasoAM/FM/sw £7812 4 £6219 6 B & W P2H .. £9410 0 o Recorder 288 11 0 s
PIONEER 5X770 AM/FM .. £160 8 6 £12919 & B& W DM . o0 £32 10550 § ¥ pHiliPS 200 Cassefte
PIONEER SX890 AMIFM £19414 8 £155 0 0 CELESTION Ditton 10 .. £21 3 2 H Recorder with Radio £34 0 0 N
TELETON F.2000 .. . £7510 0 £4919 6 CELESTION Ditton 15 .. £29 0 0 H PHILIPS 3302 Cassette .. £28 7 O °
TELETON JATL .. .. £10319 0 o0 CELESTION Ditton 25 .. £50 17 0 s PHILIPS 4302 Twin T,_c,;'
TELETON R4200 .. .. £5115 0 £3919 6 DULCI AS 3 . #8 8 0 s A L 0
TELETON CR/10T .. .. £3915 0 £2019 & GOODMANS Majesta .. £57 0 0 s P e ko 0 H
TELETON TFS50 .. .. £7510 0 £4919 ¢ GOODMANS Maxim ~ .. £20 7 9 0 PHILIPS N4404 ”
TELETON 7AT20 £105 0 0 £7919 6 GOODMANS Mezzo I £3018 0 L3 4 track stereo) o0 s
TELETON10AT1150w.RMS £160 0 0 £109 0 0 GOODMANS Magnum-K = £40 2 0 6 PNIP SN Iy o H
TELETON MX990 with GOODMANS Marimba ..  £24 0 1 $ | PHILIPS 4408 4tk stereo 00 0
speakers .. .. £67 5 0 £4819 6 GOODMANS Mambo .. £22 5 6 9 PHILIPS N4308 10 0 M
TELETON RB000 with GOODMANS 3005(pa|r) £25 ¢ 0 6 PHILIPS 4500 5 o H
.. £63 5 0 £4919 6 KEF Celeste p . £29 0 0 0 SANYO S T
WJU},RFEPI_ALE 1001 e ET31 59 £105 0 0 zggoncor'd o B ig 1'% 0 s MR pe %5 6,0 -
All above Tuner Amplifiers are complete wi oncerio .. ..
stereo decoder except where starred. ts;'srse:tz e B fg 13 : : ;SLSEJng (F;)‘(I%OSWD Slereo ﬁg 13 3 :
nawi .
TURNTABLES LEAK Mini- Sacndmch .. £2015 0 [ PICKUP ARMS
ARENA SP25 with base, cover£22 1 0 £1719 & LEAK 300 . £2710 0 . o ORI o 12 6 6 £1010 0
B.S.R. McDONALD MP6s £15 0 0 £1019 6 LEAK 200 .. £2310 0 6 G ING encoL . £9 yi H
B.R‘S. McDONALD 610 £1819 6 £1319 6 LEAK 600 £45 0 0 6 GOLDRING Lencol69 .. £3 5 9
DUAL 1219 transcription £60 8 0 £5019 6 LOWTHER Acousta ‘SME 3009 with S2shell .. £31 6 3 £2519 &
DUAL 1209 transcription £42 12 4 £3519 6 (with PM6) w £4510 0 [} SME 3012 with S2shell .. £33 7 3 £2819 6

COMET Hi'Fi DISCOUNT WA

Reservoir Road, Clough Road, Hull HU6 7QD. Tel 407906 & 407877 | Customers are welcome to call personally.
also at 68a Armley Rd (Artist St) Leeds LS12 2EF Tel 32055 ¢ rinesy | Ample Car Parking facilities

Comet guarantee that all prices quoted are genuine. All items offered available at these prices at the time this issue closed for press. Comprehensive
Add 9/- for post and packing on all orders (cartridges 4/-). Make cheques Money Orders payable to *“COMET"’ Hi-Fi Catalogue available 5/-
It Securicor Delivery Required add 20/- only.
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WELBROOK HI-FI
AMPLIFIER KIT

During last year Welbrook
introduced to the Hi-Fi field
their unique output stage
which was a completely new
break-through in high-fidelity
Audio Design. It enabled us
to produce an amplifier, giv-
ing a level of distortion at
fow output levels, normally
associated with CLASS A or
truly complimentary output
stages, but still retaining the
low relative cost and advan-
tages of a CLASS B quasi-
complimentary stage.

To maintain our position as
a forerunner in the audio
field, we now introduce this
amplifier in kit form.

Consider the following brief
specification and then note
the price.

POWER OUTPUT: .
10 watts R.M.S. per channel
(8 ohms).

TH.D.:
Typically less than 0-1% for
“all output levels up to
10 watts.
INPUTS:
Magnetic — ceramic —
crystal P.U.
Tuner.
Tape.
OUTPUTS:
4 —8—15 ohms.
Tape Output.

The kit consists of a fibre-
glass P.C.B., 20 silicon tran-
sistors, 12 silicon diodes,
approximately 140 electronic
components, and all materials
required to complete a
chassis mounted amplifier,
including front panel and
knobs.

PRICE: £32 0s. 0d.
(Cabinet Extra).

Further details and fully illus-
trated leaflets available.
Welbrook Engineering
and

Electronics Limited

Brooks Street, Hr. Hillgate,
Stockport, Ches.

Phone: 061-480 4268.

DIMMASWITCH

This is an attractive dimmer unit which
fits in place of the normal modern light
switch. The ivory mounting plate matches
modern fittings and the control knob is
bright chrome. An ON/OFF switch is
incorporated to controf 40-600 watts of
all lights except fluorescents at mains
voltages from 200-250V, 50 Hz.

Competitive products seli at £4.19.6d.—
our price is £3 45, We aliso offer at £2 14s.
a complete kit of parts with instructions
enabling you to build this dimmer yourself,

The circuit uses a miniature RCA triac and
a diac triggering device to give complete
lity- Radio interference suppression
is included.

Post and Packing 1/6d. extra.
Please send Cash with Order to:—-

DEXTER & COMPANY
ULVER HOUSE, |9 KING STREET,
CHESTER CHI 2AH.

Tel: Chester 25883

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

Solve your communica-

== tlon problems with this
4-Btation Transistor Intercom system (1 master and
8 Subs), in Ge-luxe plaatic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Subs to Master, Ideally suitable for Business, Sur-
gery, Bchools, Hospital, Office and Home. Operates
on one 9V battery. Onjoft switch. Volume control.
Complete with 3 connecting wires each 66ft. and
other accessories. P. & P. 7/6.

MAINS INTERCOM

No batteries—no wires. Just plug in the mains
for instant two-way, loud and clear com-
munication. On off switch and volume
control. Price £12.12.0. P. & P. 9/- extra.

Bame as 4-Btation Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with @6tt. connecting wire.
Battery 2/6. P. & P. 4/6.

LR, -

' =z=1Why not boost
e business  effi-
clency with this incredible De-luxe Telephone Ampii~
fier, Take down long t h or
without bolding the handset. A useful office aid. On/
oft switch. Volume Control. Battery 2/6 extra.P. & P,
816. Full price refunded if not gatisfled in 7 days.
WEST LONDON DIRECT SUPPLIES (PW. 12
169 KENSINGTON HIGH STREET, LONDON, W.8.
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BRAND NEW ARSSD COMMUNICATIONS RECEIVERS,
AC mains input 110 volts or 250 volts. Frequency in 6
bands 535 kjes up to 32 mege, output impedance 2.5—-
800 ohms. Complete with crystal filter noise limiter
B.F.O. HF tone controls. Price £80 including spare set
of valves, headphones and manual.

COMPUTER BOARDS Min 30 transistors and diodes and
res. etc. 10 boards at 10/- plus 2/6 p.p.; 25 boards at 22/8
plus4/6 p.p.

BARGAIN PARCELS 141b at 28/- plus 6/6 p.p.; 28Ib at
55/- plus 12/6 p.p.; 66lb at 80/- plus 25/- p.p. Contain pots,
Res, Valves, Diodes, Tagboards, Chassis, Valveholders,
ete. Good value save £££s. Lucky Dip Service.

FURZHILL BEAT FREQUENCY OSCILLATOR 0-10
ke/s, 110/250 volt. Good condition complete with spares.
£5.10.0 plus 25/- p.p

VHF Reoceiver, Type 715, less crystal 60-100 Me/s can be
operated on 2 or 4 meters or made tunable 12 volt input,
not tested ; complete with valves and speaker.

£3.0,0 plus £1 p.p.

VHF AERIAL TUNING UNITS consisting of the following:
1—13" 500 micro/ampmeter. 1 smali 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. 8ize only 5}” x 4} x [
Sealed. Price 27/6 p.p. b/-

CRYSTALS AS NEW: Hc 6u, 5,345; 5,030; 5,005; 4,945;
4,875; 4,840; 4,795; 4,680; 4,660; 4,620; 4,510; 2,300;
2295 Ke/s and 10 x J465 Kc/s.  10/- each plus 1/6 p.p

SCOOP PURCHASE OF BRAND NEW CARBON RESIS-
TORS. 10%, tolerance } & } watt. Perferred values in
packets of 10. Our price 10/- per 100, 18/- per 200, 27/- per
300, 500 at 42/8. Our selection. p.p. 1/6 per 100 and 6d.
per extra 100.

TRIMMER BARGAINS, These are 10PF sub-min. air-
spaced trimmers on board with min. wire ended Xtal
Brand new. No details; Contents 12 trimmers, some
ceramic caps. Xtal frequency 3RD overtone 249 mc/s—
250 Mc/s, 255 Mc/s. No choice.

TPrimmers without Xtal — 18/~ per doz. plus 3/6 p.p.
Trimmers with X tal — 15/- per doz. plus 3/6 p.p.
Also 20 PF min. brand new air spaced.
10/- per doz. plus 3/6 p.p.

MURPHY MOBILE MR 820 TRANS/RECEIVER. Low
band, not tested, but complete with valves. Built-in
speaker. Less erystals anu mike. 12 volt input. RF output
4-6 watt. £5.0.0 + 15/- p.p.

NEW TOGGLE SWITCHES. 250 volt 3-5 amps. 2 pole
2 way. 12/8 dozen, 2/6 post and packing.

SIGNAL GENERATORS OSCILLATOR WNo. 2. Size 12in. x
83in. x 9in. Ideal for VHF work. 20-80 Mc/s. Functions
are AM/CW. Deviation up to 40 Kc/e RF meter. Measuring
levels: RF output 1 microvolt to 100 microvolts set.
‘Mod-set carrier ls. Good dition with accessories;
230V AC 12V DC. £20.0,0 plus 15/- p.p.

TF 144 G Signal Generators 85 Kc/s to 25 Mc/s. Good
dition and lete with ies.
£22.0.0 plus 30/- p.p.

AERIALS, New Condition. Whip type 111t 12/6 each.
‘Used condition 12t 10/~ each. All collapsible type. Post
and packing 3/6. Bases for the above 5§/, post and
packing 2/6.

PYE VANGUARD TRANS/RECEIVER. Boot mounted.
Low band (app. 20 watts). 20 valve QQV03-204, QQV03-
10 etec. less crystals. 12 volt input. Not tested. Used
condition with speaker and mike £6.16.0 carr. 30/-.
As above less mike and speaker 25 each 4 30/- carr.

New lengths 50ft Coaxal cable 70 ohms (approx.), c0ax
plugs each end, price 20/~ each post and packing 2/6.

Magnetic Transducers new, price 7/6 post and packing 2/-

New Aerial Wire on boards 7/22 uncovered. Length 751t
8/- post and packing 2/6.

New small fuse boxes 250 volts 16 amps. 17/8 each post
and packing 3/-.

Headphones, ex Gov. DLR No. 5 high impedance.
New 17/6 3/6 p.p. Used condition 12/6 3/6 p.p.

Meters moving coil ex equipment, good condition. Also
20 amp DC, 40 amp DC, and RF Therm-Couple Meters
0-1 amp and 0-2.5 amp, 2in. diameter. 10/-, post and
packing 5/-. .

C.W.0. CARRIAGE CHARGES MAINLAND ONLY

A. H. THACKER,

Radio Dept.,
HIGH STREET, CHESLYN HAY,
Nr. Walsall, Staffs.



If the necessary test equipment is available the
amplifier can be checked for overall frequency
response, input sensitivity and power output. The
frequency response curves given in Fig. 13, 14 and
15 were taken from the original amplifier and
performance should agree closely with these. If an
oscilloscope is available the power output can be
checked at just below clipping point with an 8 ohm
high wattage resistor across each output. Clipping,
when it occurs at just over 25 watts r.m.s. should be
quite symmetrical i.e., the same at top and bottom
of the wave-form. The voltage across an 8 ohm load
at just below clipping will be between 14 and 15V
r.m.s.

The amplifier will of course only develop its
maximum power output of 25 watts per channel
with 8 ohm loudspeakers. Nevertheless the output
power of 15 to 18 watts that would be developed
across 15 ohm speakers is still quite considerable for
a domestic stereo hi-fi amplifier. At average listening
power levels the difference in performance between
8 and 15 ohm speakers would be barely noticeable.
It is only really necessary to use 8 chm loudspeakers
if one wants the resultant full power with life-size
sound and thereby run the certain risk of becoming
unpopular with neighbours.

When the amplifier has been finally tested the
legends for the controls can be put on with Letraset
or similar transfer lettering and a strip of thin
aluminium (20 s.w.g.) glued along the lower edge of
the panel. For the original amplifier, this strip was
cut and polished, given one coat of clear varnish and
glued on with Evostik. The upper section of the
panel was painted matt black.

For its final listening tests the amplifier was used
with a Lenco record transcription unit and Elac
stereo magnetic cartridge, radio tuner (stereo output)
a Ferrograph Series 7 half-track stereo recorder, and
a pair of Goodmans Magnum 15 ohm speakers. The
excellent performance of the amplifier did more
than justice to the above signal sources and to the
time and effort involved in construction. n

introducing MAXWELL

by G8DSH

“f don’t care how much Mr. Anderson says it costs to build.
F'm not lending you a quid.”

THE

MW corLumn

O

URING November, medium wave stations in
Middle East countries will be prominent in
the late evening long after their normal

signing-off times. The should be quite noticeable
after 2230 hrs GMT when the band is becoming
quiet. This situation is caused by Ramadan which
ends this year on the 29th of the month. It provides
the MW DXer with an opportunity to log the more
difficult countries from this area while newcomers to
the band should be able to hear several North
Africans without difficulty. Look for Oujda 593kHz,
Sebaa Aioun 611 and 1043, Agadir 935, Tangiers
1232, all in Morocco; Ain Beida 529, Oran 548,
Algiers 890, in Algeria; Tunis 629 and 962, Sfax 719
in Tunisia; Benghazi 674, Tripoli 1052, Beida 1124
and 1250, in Libya; Batra 620 and 818, Cairo 773,
in Egypt. These stations stand out from their neigh-
bours on account of the Arabic style programming
though a few in Morocco, Algeria and Tunisia have
European programmes Wwith announcements in
French. Farther east and rather more difficult are
Riyadh 588kHz in Saudi Arabia; Jerusalem 677,
Amman 800, in Jordan; Jeddah 647 in Saudi Arabia;
Beirut 836 in Lebanon; Damascus 665, Dayr az Zawr
957 in Syria; Ankara Turkey on 1061; Kuwait 1345
in the Persian Gulf. Although many of these stations
can be logged when using a non-directional aerial,
a MW loop will give an added advantage when
DXing to the east. The writer has heard Tunis
962kHz on a transistor portable, simply by rotating
the receiver until interference is at a minimum.

The out of band Greek station reported recently,
has been tracked down to Amphissa. It is privately
owned, located near Delphi and signs-off daily at
2100 hrs GMT. The latest issue of the FBIS list gives
the frequency as 1611kHz but variable. Reporters
to Sweden Calling DXers from Austria, Germany,
Italy and South Africa have heard Amphissa so it
ought to be audible in the country in the winter.
The highest authorised MW frequency is 1602kHz
(187-3m), which is off-scale on many domestic
receivers so it is rather surprising to learn of broad-
casting beyond the band edge.

The sea path across the north and mid Atlantic
favours reception of Latin American MW stations
on the east coast of South America. After midnight
is the time to search for the Venezualan stations
YVLH 650kHz Radio Giradot in Maracay, YVKS
750 Radio Caracas, YVRB 960 R. Monagas in
Maturin, YVRS 1020 R. Margarita on the island of
Margarita, YVMYV 1150 Ondas del Caribe in Punto
Fijo, YVOZ 1200 R. Tiempo Caracas. From the
nearby Dutch island of Bonaire, Trans World Radio
operates PJB on 800kHz with a power of 500kW
and it is often a strong signal. HJED 820 La Voz de
Rio Cauca in Cali, HIHN 960 R. Sutatenza in
Barranquilla, HICC 1010 Bogota, HJAH 1070 R.
Atlantico Barranquilla are regularly heard Colom-
bians. ZFY 760 in Georgetown Guyana and SRS 725
Paramaribo Surinam are heard regularly though a
loop is essential for SRS on account of European
QRM from 728kHz.

Charles Molloy
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years it is apparent that the majority of

operators do not make the most of the
equipment that they possess. There is invariably a
reasonable communications receiver capable of
resolving ¢.w., a.m. and s.s.b. on the majority of the
h.f. amateur bands but the transmitter is so often a
one-band affair, usually for the 20 metre band, and
then for the c.w. mode only.

While 20 metres is considered the band for DX
working there are times when it can go dead for
various reasons and when this happens the single-
band operator can only switch off and go and join
the family around the TV!

With a little effort and at almost no cost at all the
transmitter could be modified to cover at least two
more bands, thus permitting operation over much
longer periods, by selection of the appropriate band
that is active at the time.

The only other factor to be considered in going in
for multiband operation is of course the aerial system
but a suitable one is no more difficult to construct
than the one-band dipole and certainly need not
deter anyone from going multiband.

Basically the idea is to alter the various tuned
circuits in the transmitter so that they each cover
more than one band either by changing the induc-
tance/capacitance ratio of the existing circuit or by
simple switching.

I l AVING seen many amateur stations over the

MULTIBAND

ERIC DOWDESWELL G4AR

With some circuits it is possible to obtain
coverage of the 10, 15 and 20 metre bands with a
single inductor and capacitor. While the L/C ratio
may not be the optimum on each band this is
mainly a theoretical consideration that will have little
effect on the practical results. Grid drive to the
following stage may be less than that which would
be obtained with a properly designed circuit but the
modern beam tetrode generally used in transmitters
is very tolerant in this respect.

Practical Considerations

Consider a relatively simple transmitter designed
for single band operation on 20 metres consisting of
a v.f.0. on 40 metres followed by a buffer amplifier,
frequency doubler and power amplifier and how it
can be modified for multiband operation. Typical
valve types are shown, Fig. 1. If the modifications are
carried out over a period the transmitter need not
be off the air for any significant time.

VFO/Buffer Amplifier

The v.f.o. will usually consist of an oscillator in
which the circuit, components and construction have
been carefully integrated in order to get the
maximum degree of stability, and working, in this
case, on the 40 metre band.

The buffer amplifier is a “must”
in order to isolate the v.f.o. from

the following stage which can in-
fluence the stability of the v.f.o.
This is particularly so if the follow-
ing stage is keyed. In general the
lower the operating frequency of
the v.f.o. the better will be its
stability. However, there is no ob-
jection to tuning the output circuit
of the buffer amplifier to the 20
metre band as a first step to im-
proving the versatility of the trans-
mitter. Fig. 2.

It is recommended that, at a
later date, the v.f.o. itself be modi-
fied to function on 80 metres so
that operation on 40 metres be-
comes possible.

FD-20metres

VFO —40metres
EF91 6CL6

BA-—-40metres
EF91
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PA-20metres

Fig. 1. A typical arrangement of a four valve
transmitter for the 20m. band.



BSR 4-SPEED SUPERSLIM
AUTO RECORD CHANGER

Plays 12%, 10" oz 77 reoord:.
Auto or Manual.

quality unit backed by gSR
reliability with 12 months’
guarantee. Size 135 «<°
11}in. Above
motor board 8in,
below 24in. AC 200/250v.
with STEREO/MONO XTAL £7 Post 5:-

BSR UA70 Stereo/Mono Transcription ‘ |4
Auto Changer. Calibrated 8tylus Pressure.

BSR Minichanger UAS0 Stereo/Mono.

Plays 127, 10" or 7” records. 8
Bize 12 x 8jin. AC 200/250v. Post 5/-.

GARRARD PLAYERS with Sonotone 9TA Cartridges.
Stereo Diamond/Mono Sapphire. SP% Mk II £15
AT60 Mk II £15 Model #13 Post 5/-.

RECORD PLAYER PORTABLE CABIN. 75 /_
Space for amplifier and autoohanger. Post 5/-.

RCS DE-LUXE 8 WATT AMPLIFIER. Ready made
with 2-stage triode pentode valve, 3 watis output. Tone
and volume controls. Isolated malns transtormer, knobs,

loudspeaker valves EOL8S, B280. Bemnn 60-12 00 4
cps. Sensitivity 200mV.

RSC 2 WATT AMPLIFIER with loudlpsaker £3

and valves UCL82 and UY8S

R.C.8. TEAEWOOD BASE. Ready cut out 77 /6
for mounting (3tate player make and model)

R.C.8. PLASTIC COVERS POR ABOVE 77/6
BASE. Durable tinted plastic, attractive appanrance.

EMI PICK-UP ARM. Complete with mono cartridge 80/ -

EM! JUNIOR 4 SPEED RBOCORD PLAYER ‘3 Post

Mains operated motor, turntable and pick up 5/-,
E8

GP94 55/-; GP67 18/8, ACOS

HI-FI PICK UP CARTRIDG!
GP93 45/-; GPOLl 80/-;
L.P. only 10/6. All standard fixing complete with stylus,
CRYSTAL MIKE INSERTS
1}~ dia. 6/6. ACOS 14~ dial 12/8. BM3, 1" dia. 96.

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. Atiractive
rexing covered cabinet,
size 12 x 9 x 4in, with
poweriul 7 x 4in. speaker
and four transistor one watt
power amplifier. Uses PP
battery Brand new with
famous maker’s guxunm Only 75/_

WEYRAD P50—TRANSISTOR CQILS
RASW Forrite Aerial 18/- 8pare Ooru
Osc. P50/1AC . 8/~ | Driver Tran
LF. P50/2CC 470 67
8rd LF. P50/8CC 8/7
P51/1 or P51/2 8/7
P50/8V . 87

..... . T
8 x in, 4/-, 8 x tin.
hm Coax 9d. yd.

Mullard Ferrite

YOLUME CONT

Long spindles. Midget Size | BR! H AERIALITE

5 K. ohms to 2 Meg. LOG or | AERAXIAL-AIR SPACED

LIN. L8 8/-. P. 5/~ | 40 yd. 28/-; 60 yd. 40/-
FBIHGI LOW LO8S 2 /

1deal 625 lines,

STEREO L/ 11/ P, 15/~
Edge K. 8.P. T tor, 5/-
W!RE-WOUND 8-WA'
Small type with small knob.
Values 10 Q to 80 K., LONG SPINDLE
Carbon 30 K to 2 meg, 10 OHMS {0 100 K.

OUNDS.
BTAIDARD SIZE OTS.

* GENERAL PURPOSE TRMISIBTOB
PRE AMPLIFIER BRITISH

for Mike, Tape, P.U,, Gultn
Battery 8-18v or H.T. line 200-300v D.C. &leuhon

Size 13" x 1}” x §”. Response 25 c.p.a. to 25 Ka/s. 26db gain.
For use with valve or transistor equipment.

Full insteuctions supplied. I 7/6 Post
Brand new. Guaranteed. Details 8.A E. 2/8
NEW TUBULAR ELEOTEOLYTICS CAN TYPES
2/850V .. 2/6 2/- | 16+18,500V 11 -
4/350Vv .. 2/8 260/BBV .. 2/6 | 50+ 50/850V 7~
8/450V .. 2/6 | 500/25V .. 4/- | 60+100/350V  11.6
16/450V .. 8/~ 8+8/450V 3/6 | 82+ 82/260V 36
32/450V .. 4/- | 8+ I%MOV 4/- | 82+ 82/450V 6,8
25/28V .. 2/- | 18 +18/450V 5/~ | 82 + 821 82/350V 4,0
50/50V .. 2/— | 32-+82/850V 5/~ | 100+ 50+ 50 350V.9/6

SUB-MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 18, 25, 80, 50, 100,
200mF 15V 2/-; 500, 1000mF 12V 3/6 2000mF 25V 7/-.
CERAMIC 1pF to 001 mF, 94, Siiver Mica 2 to 5000pF, 9d.
PAPER 350V-0.1 9d, 0.5 2/8 1mF 3/-; 2mF IDOV 3/~
500V-0.001 to 0.05 9d; 0.1 1/-; 0.85 1/6 7 5/~
1,000V-0.001, 0.0028, 0.0047, 001. 002 1/0 0047 0.1,218.
SILVER MICA. Close tolerance 1% 2.2-500pf 1/8; $60-$,200
pF 2/-; £,700-5,600pF 4/—; 6,800pF-0.01, mid 8/-; each.
TWIN GANG, ¢0-0” 208pF + 176pF, 11/-; Slow motion drive
865 -+ 865 with 26 + 2 gl’ 11/-; BOOpP slow motion, standard
8- ;3mall 3-gang 500p! 9 /- SHORT WAVE. 8ingle 25pF 11/-
CHROME TELESOOPIC AERIAL, swivel basge, 28in. 5/-.
TUNING. Solid dielectric. 100pF, 800p¥, 500pF, 7/- each.
TRIMMERS. Compression 80, 50, 70pF, 1/-; 100pF, 150pF,
1/8; 250pF, 1/8; 600pF, 750pF, 2/-; 1000 pF, 2/6.
REOTIFIER! CONTACT O OLED } wave 60mA 7/6;
S5mA 9/8. SILICON BYZ18 6/—; BY100 10/-

Full wave Bridge Rectifiers 75mA 10/-; 150mA 19/6.
EX-GOVERNMENT RECTIFIERS 250\7 200mA. 6/-.
NEON PANEL INDICATORS 250V AC/DC Red or Amber 4/-.
RESISTORS. Prelerred vlluel 10 ohms to 10 meg.
iw,tw , 20% 8d.; 13 w. 8d.; 2 w. 1/-; ¢ w. 10% 6d.
HIGH STAB(L(TY. } w. 2% 10 ohms to 1 mes.. 2/-.
Ditto 5% Preferred values 10 ohma to 22 meg., 9d,
WIRE-WOUN RESISTORS 5 watt, 10 wntt 15 watt,
10 ohms to 100K. 2/- each; 2§ watt. 1 ohm t0 8.2 ohms 2/-.

Q MAX CHASSIS CUTTER

Complete: a die, 8 punch, an Allen screw and key

4in. 16/6 jin. 17/6 14in. 19/8 1jin. 24/- 2. 44/
in, 16/6 1in, 18/8 1¥in. 20/6 1{in. 29/~ 24n. 57/3
in. 16/9 14in.18/6 14in.21/6 2in. 88/8 1lin.sq. 36/8

TRANSISTOR MAINS POWER PACKS. FULL WAVE
9 volt 500mA. Size 4§ x Bt x 2in. Metal case. 78 -
Crackle finish. Output terminals. On/oft switch. /
Halt Wave 9 volt 50mA. 8ize 2} x l4in. Snap terminals 38/ -

MAINS TRANSFORMERS ...

250-0-250 50 mA. 6.3 v. 2 amps, centre tapped .. ..
250-0-260 80 mA. 6.8 v.damp. ................
250-0-250 80 mA.88v.3.55.63v.1a,0r8v.2a.
350-0-35080 mA.68v.8.52.68v,1a,0r8v.2a.
800-0-300 v. 120 mA.. 6.3 v. 42, C.T.;68v. 2.
MINIATURE 200 v. 20 mA.,83v.1a, 2)} xX2x liln. 15/-
MIDGET 220 v, 45 mA., 63v.2a. 2F x ¢ x gin..
HEATER TRANS. 68v.1}a, .................. 10/8
Ditto tapped sec. 1.4 v., 2, 8, 4, 5, 6.8 v. 1} am] 15/6
GENERAL PURPOSE LOW V LTAGE. Outpntl 8,4,5,
8,8,9,10, 18, 15, 18, 24 and 30 v. at 2 a. /-
lamp., §, B 10, 12, 186, 18, 20, 24, 30, 36, 40, fs 80 38/~
AUTO TRANSFORMERS 0-115-230 v. Input Outpnt
80 w. 18/8; 150w, 38/—; 500w, £5; 1000w. £12,
CHARGER TBAR!FOBHEBS Inpnt 200/250v,

for 8 or 12v., 1£ , 24/-; 38/~

FULL WAVE BIDGE CHARGEB RECTIFIERS:

6 or 12 v. outputs, 1} amp. 8/-; 8 amp, 11/-; 4 amp. 17/,

COAXIAL PLUG 1/38, PANEL SOCKETS 1/8. LINE 2/8.
OUTLET BOXES, SURFACE OR FLUSH

BALANCED TWIN FEEDERS 1/- yd. 80 ohml or 300 ohms.
JACK SOCKET Btd. open-cironit 2/8, closed circuit 4/6;
Chrome Lead Socket 7/8. Phono Plugl 1/-. Phono Socket 1/
JACK PLUGS 8td. Ohrome 8/—; 8.5mm Chrome 2'6. DIN
SOCKETS Chaasis 8-pin 1/8; 5-pin 2/-. DIN SOCKETS Lead
8-pin 3/8; 8-pin 8/-. DIN PLUGS 3-pin 3/8; 5-pin 5/,
VALVE HOLDERS. 1/-.; COERAMIC 1/8; CANS 1/-.

VEROBOARD 0.15 MATRIX
2t x 5m 3/8. 24 x 3%in, 3/2. 8} x aun.a/s 3% x Bin.ﬁ,z
DGE CONNECTORS 16 wls §/-; 24 B.E
PINS 36 per packet 8/4. FACE CUTTE 7/6.
S.R.B.P. Board 0.15 MATRIX 2in. wide 6d. per lin..
3 wide 98d. per 1 in.; Bin. side 1/- per lin. (up to 17in.).
P. undrilled 4 in. Board 10 x 8in. 8/-.

?LAI{K ALUMINIUM CHAffIB. 18 s.w.g. 2iin.
4in,, 6/-; 11 >< ain 7/8; x Mn. 8/6; 18 x 8iu., 10/8;
16 x 14in., 15/-; én..!/d lxllxﬂm.llﬁ.
ALUMINIUM PAHELI 18 s.w.g. 18 x 18in. 6/6; 14 x Sin.
5/6;12 x 8in. 4/6;10 x 7in. 8 8;8 x Bin. 2/6;6 x 4in.1/8

l-lnch DIAMETER WAVE-CHAWGE SWITOHES.

2 p.2-way,or2p. 8-way, or 8 p. 4—--14/0 each. | f 12-way,

or 4 p. 2-way, or 4 p. 3-way 4/6 each. 1 inch DIAMETER

‘Wavechange “MAK!TS" 1 p. 13-way, 8 p. 6-way, 3 p.

4-way, & p. 3-way, 6 p. 2-way, 1 waler 12/- £ waler 18/-,

8 waler 24/-, 4 wnler 80/-, 5 water 36/-, 6 water 42/-.
TOGGLE SWITCHES, sp. £/8; sp. di. 8/6; dp. 8/8; llD at. 4/8.

ALL PURPOSE HEADPHONES

gides,

H.R. HEADPHONES 8000 chma Super Senaitive .. 35/-
LOW RESISTANCE HEADPHO 3.5 ohms .. 88/8
DE LUXE STEREQ HEADP] ohms 65/

“THE INSTANT"
BULK TAPE
ERASER AND
RECORDING
HEAD
DEMAGNETISER
200/250 v. A.C. Leafiet 8.A.E.

Minimum Post and Packing 2/6

47/6

Post 2/8

List I/-.

RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

Written guarantes with every purchase. (Export: Remit cash and extra postage.) Buses 133, 68 pass door. S.R. Stn. Selhurst.

E.M 1. 13} x 8in.
LOUDSPEAKERS

‘With flared tweeter cone and ceramic
magnet. 10 watts.

Bass res. 46-60 cps. 5 3
Flux 10,000 g

State S or 8 or 15 ‘ohm Post 2/8 each
Also with twin tweeterl ‘4
‘With orossover, 10 wi
State 8 or 8 or 15 ohm Polt 2/6 each

Recommended Teak Cabinet £5
Size 16 x 10 x 8in. Post 2/8

MINI MODULE
LOUDSPEAKER KIT
1o wart 65/- CARRIAGE 5

Tnplo speaker system combining on ready cut baffle.
% in. chipboard 15 in. x 8% In. Beparate Bass, Mlddla

ALL MODELS “BAKER SPEAKERS” IN 8TOCK

BAKER 12in. MAJOR £9

B 30-14,500 c.p.s., 12in,
i double cone, woofer and

tweeter cone tfogether

with 4 BAKER ceramic

mugnet assembly having

a 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

3 or 8 or 15 ohms. Post Free

—

Module kit, 30-17,000 c.p.s.

with tweeter,  crossover,

bafle and

instructions, £ I I . I o'o
BAKER “GROUP SOUND” SPEAKERS— 8 or 15 chm
‘Group 25° *Group 35' *Group 50'
12 inch 12 inch 15 inch
25 watt ‘1 28 watt £9 50 watt £ I 9

TEAK HI-FI SPEAKER CABINETS. Fiuted wood iront.
For 10 or 12in. rouna Loudspeaker :ggg

For 13 x 8in. or Bin. round Loudspeaker ....
For 10 x 6in. or 84in. round Loudspeaker ..  £4.0.0.
LOUDSPEAKER CABINET WADDING 18in. wide, 8/-1t
TWO-WAY XOVER NETWORK 3000 c/s.
‘With variable tweeter attenuator giving accurate high/low
frequency balance. Mounted on panel 5iin. x 4in, with

control knob, tweeter and wooler leads and in- 38 / Pon
put terminals. Suitable for 3 to 8 ohm impedance

florn Tweeters 2-18ke/s, 10W 8 ohm or 15 ohm 20/6 29/6
De Luxe Horn Twesters 2-18 Ke/s, 15W, 8 ohm 59/8-
ELAC MOVING COIL Deluxe cone tweeter 3 or 15 ohm 85/~
TWO-WAY 3000cps CROSSOVERS 3 or 8 or 16 ohm 18/
SPECIAL OFFER! 80 ohm, 2}in., 2}in. dia.: 36 ohm. 3in.
25 ohm, 3in. dia.; 8 x 4in.; 8 x bin. 6 EACH
15 ohm 3in. dia; 7 x hn 8 x bin, TYPE
8 ohm, 6 x 4in., 8 ohm, 2iin. 8in, 5in. 5 x 3in. 7 x 4in.
LOUDSPEAKERS P.M. 3 OHMS. 684in. 22/6; 8 x b5in, 25/-;
8 x 2iin, 18/-; 8in. 35/—; 10 x Bin, 38/-.

in. WOOFER 8 watts max. 20-10,000 cps. 8 oz 15 ohm. 86/,
ELAC 8 e Luxe Ceramic 3 ohm or 15 ohm 50/-,
RICHARD ALLAH LOUDSPEAKERS, twin cone 8in or
10in or 12in, 3 or 15 ohm 39/6.

OUTPUT TRANS, EL84 etc. 5/-; MIKE TRANS. 50:1 5:-.
SPEAKER COVERING MATERIALS, Slmplel Large 8.
GOODMAN’S OUTPUT TRANSFORMER 4 wait pulh-pull
for 8, 8 and 15 ohma 17/8.

VHF-FM TUNER FRONT END
88108 Mc/s

Transistor FM tuner
oscillator and fre-
quency changer printed
circuit. Slow motion
tuning gang condenser.
Ready wired and tested
including two trensistors
AF124 and AF125. A total
of 29 components. Size
2} x 2 x 2in. Requires LF.
45 Pos’l‘ and Detector stages 10.7

/ - Mec/s. § Volt. Connection de-
tails uupplied 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
Transistor Superhet. Fertite aerial. 8 voit.

BARGAIN 4 CHANNEL TRANSISTOR MIXER

Add musical highlights and sound effects to recordings.
Wwill mix Microphone, records, tape and tunor

with separate controls into single output. 8 volt

BARGAIN FM TUNER 88-108 Mc/s Six ’l'unnstor 8 volt
Printed Circuit, Calibrated slide dml tuning. ‘
Walnut Cabinet. Size 7 x § x 4in

BARGAIN FM TUNER as sbove less cabinet £7.10.0
FM STEREO MULTIPLEX ADAPTOR. For above of

general use. Ready made with 4 transistors,
8 diodes. 99/6
BARGAIN 8 WATT AMPLIFEIR. 4 Transistor 69/6
Push-Puil Ready built, with volume control. 8v.
*RADIO BOOKS »* (Po:
Practical Radio Inside Out . 4/8
Practical Stereo Handbook - 3/6
Supersensitive Transistor Pocket Radio 3/68

Radio Valve Guide, Books 1,2.3 or 4 ea. 5, No Ben. 8/
T.V. Fault Finding 405/625 lines ... 1
Transistor Communication Bets .
Wireless World Radio Valve Dal ta
Transistor Circuits for Radio Controlled Models 7/6
Coil design & construction
28 Circuits for Micro Alloy {ransistors

and Treble loudspenkers and crossover
heavy duty 5 in. Bass Woofer unit has s low relommoe
cone. The mid-Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end ol the musical spectrum, Total responss
20-15,000 cps. Full instructions for 8 or 8 ohm.
TEAK VENEEBED BOOKSHELF ENCLOSURE.
16 x 10 x 8 in. Modern Scandinavisn

fluted tront design for Mini-Module, £5 pout 216

HI-Fi STOCKISTS.

CUSTOMERS FREE CAR PARK.
337 WHITEHORSE ROAD, CROYDON
Open 9-6 p.m

E.M.I. TAPE MOTORS

120v. or 240v. AC. 1,200 r.p.m. 4 pole
185mA. Spindle 0-187 x 0-75in. Size 25 /
83 x 2§ X Biin. (illustrated). Post 2/8

BALFOUR GRAM MOTORS

120v. or 240v A.C. 1,200 r.p.m. 4 pole

50mA. Spindle i x 8/20. Size |7/6

24 x 2§ x 13in. Post 2/6
CALLERS WELCOME.

.(Wednesdays 9-1 p.m., Suturdlyl 9-5 p.m.)
Tel, 01-684-1685
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STEREO 8 + 8 MK 11 HI-FI AMPLIFIER KIT

Our popular Stereo 8 - 8 Mk Il now
further improved incorporating high

ality ready drilled printed circuit board
?:,r easy construction.

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp with
Bass, Treble and Volume controls. Suitable for use with
Ceramic or Crystal cartridges. Output stage for any
speakers from 8 to 15 ohms. Compact design, all
parts supplied including drilled metal work, high quality
ready drilled printed circuit board, attractive front panel,
knobs, wire, solder, nuts, bolts—no extras to buy.
Simple step by step instructions enable any constructor
to build an anmplifier to be proud of.
Brief specification:
Power output: 8.5 watts r.m.s. per channel into § ohms.
Frequency response: 4+ 3dB 15-30,000 Hz
Sensistivity: 50 mV into 1 meg ohm
Full power bandwidth: 4+ 3 dB 20-14,000 Hz

(Readings taken at 8.5 watts into 5 chms)
Bass boost approx. to 4+ 12dB. Treble cut approx. to
— 16dB. Negative feedback 18dB over main amp.
Power requirements 25V at .6 amp.
PRICES: AMPLIFIER KIT £10.10.0. P. & P. 3/
POWER PACK KIT £38.0.0. P. & P. 5/-; CABINET
£3.0.0. P. & P. 5/+: (Post Free if all units purchased at
same time)
Also available STEREQ 10 + 10. As above but 10 watts
per channel. PRICES: AMPLIFIER KIT £12. P. & P
3/-: POWER PACK KIT £8.10.0. P. & P. 5/-

LOUDSPEAKER BARGAINS
3” 4 ohm 10/- P. & P. 1/b. 5in. 3 ohm 18/-. P. & P. 3/-.
7 x 4in. 3 ohm 21/, P. & P. 4/-, 10 x 6in. 3 or 15 ohm
858/-, P. & P. 6/-, EM.I. 8 x 5in. 3 ohm with high
flux magnet 28/, P. &. P. 4/~ E.M.I. 13} x 8in. 3 ohmn
with high flux ceramic magnet 42/- (15 ohm 4§/-), P. &
P. 6/~ E.M.I. 13 x 8in. 3 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 3iin. HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3 or 8 or 15 ohms 18/6
each. P. & P. 2/8.
12in. “RA” TWIN CONE LOUDSPEAKER. 10 watts
peak handling, 3 or 15 ohm 37/8, P. & P. 6/-.
85 OHM SPEAKERS 3}in. 14/—, P. & P. 2/6;

MAGNAVOX DESK TYPE MOVING COIL MICROPHONE.
Medium imp. Brand New. Special Price 42/- p. & p. 2/-.
SINGLE HEADPHONE

With aluminium headband. Approx 200
P. & P, 1/8

BALANCED ARMATURE EARPHONE
Approx 70 ohm impedance. Can be used as ultra sensitive
mike or speaker. ONLY 8/8. P. & P. 1/6.

CRYSTAL MIKES. High imp. for desk or hand use.
High sensitivity, 18/8, P. & P. 1/6.

HIGHE IMPEDANCE CRYSTAL STICK MIKES.

OUR PRICE 21/, P. & P. 1/6.

HIGH IMPEDANCE DYNAMIC STICK MIKES.

High sensitivity, 89/6, P. & P. 2/6.

HONEYWELL MICROSWITCEES. 8/P. C/0. Push button
action. Rating 250v. AC at 15 amps. Size approx.
1} x } x §in. 5/~ each. P. & P. 1/- (6 or more post free).

ohm 5/

SPEGIAL OFFER !

HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with most
attractive Tygan-Uynair front. 8ize 164~ high x 10}~
wide x 67 deep. Fitted with E.M.I. Ceramic Magnet
13" x 8” bass unit, two H.F. tweeter units and
crossover. Power handling 10 watts. Available 3 or
15 ohms impedance.

OUR PRICE £8.8.0. carr.10/-

Also available in 8 ohms with EMI 13" x 8" bass
speaker with parasitic tweeter £6.10.0. Carr. 10/-

STOUKISTS OF SINCLAIR EQUIPMENT
Z.30 Amplfier 89/8 p. & p. 2/6
Stereo 60 Pre. Amplifier £0 19 6 p. & p. §/-
PZ5 Power Supply £4 19 8 p. & p. 3/6
PZ6 Power Supply, £7 19 8 p. & p. 3/6
1C.10 Integratee Circuit §9/8 p. & p. 2/-

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 12" x }”..Brand new complete
with instructions. Price 17/8 P. & P. 2/6.

SPECIAL PURCHASE! EM.l.
4-SPEED PLAYER

| Heavy 83in. metal turntable.
Low flutter performance 200/
“250v. shaded motor (90v. tap).
‘Complete with latest type
lightweight pick-up arm and
mono cartridge with tjo stylii
for LP/78. ONLY 63/-. P. & P.

6/6.
BRAND NEW E.M.I. LIGHTWEIGHT PICK-UP ARM

and cartridge for LP/78. ONLY 20/-, P. & P. 1/6.

QUALITY RECORD PLAYER AMPLIFIER MK il
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, ELS84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in. wide X 3in. deep X 6in. high. Ready
built and tested. PRICE 7§/~. P. & P. 6/-.

ALSO AVAILABLE mounted on board with output
transiormer and speaker ready to fit into cabinet below.
PRICE 97/, P. & P. 7/6.

DELUXE QUALITY PORTABLE R/P CABINET MK II
Uncut motor board size 144 x 12in. clearance 2in. below,
54in. above. Will take above amplifier and any B.8.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-FI
AMPLIFIER KIT
==

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Beparate
inputs for mike and
gram allow records
and t

SPECIAL OFFER! PLESSEY TYPE 28 TWIN TUNING
GANG. 400pF + 146pF. Fitted with trimmers and
5:1 integral slow motion. Suitable for nominal 470 k/sc
I.F. Size appox. 2x1x1}. Only 8/8. P. & P. 2/6.

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/-.

BRAND 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 tull wave, Size 3in. long x 3}in. wide X 3in. deep,
Price 85/—, P. & P. 6/-.

MAINS TRANSFORMER. 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.
Tapped Primary 200-220-240v. Sec. 21.5v. at 500mA.
12/8. P. & P. 2/6.

BATTERY CEARGER TRANSFORMERS. 200/240v. in-
put. Nominal output for 6 or 12v. batteries 3 amps. 8ize
approx. 3” x 2} x 23*. Brand New. Price 21/-. P. & P. §/-.

HIGE GRADE COPPER LAMINATE BOARDS.
8 x 6 x %&in. FIVE for 10/-. P. & P. 2/

to follow each other.
Fully shrouded section wound output transformer to
match 3-15 Q speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,

WITHE ARM REST, (as above.) Fitted mono t/o stylus

DE LUXE STEREO AMPLIFIER

A.C. maing
200-240 v,
Using
heavyduty
fully isola-
ted mains
transform-
er with full
wave recti-
fication
giving ade-
quate
smoothing

with negli-
gible hum.
Valve line up:—2 x ECLS86 Triode Pentodes. 1 x EZ80
as full wave rectifier. Two dual potentionmeters are
provided for bass and trebie control, giving bass and
treble boost and cut. A dual volume control s used.
Balance of the leit and right hand channels can be
adjusted by means of a separate “Balance’ control fitted
at the rear of the chagsis. Input eensitivity is approxi-
mately 300m/v for full peak output of 4 watts per charnel
{8 watts rmono), into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit. allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size 117w x 47d.
Overall height including valves 5”. Ready built and tested
to a high standard. PRICE £8.18.6 V. & P. 8/-.

4-8PEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing.
SPECIAL OFFER! Famous GARRARD 8500 fitted S8ono-
tone STAHCD Diamond Stereo Cartridge. List price over
£18, Limited Number at £10. Care. 8/6.
LATEST B.S.R. C109/A21 4-8PEED AUTOCHANGER.
With latest mono compatible cartridge £8.19.8. Carr. 6/6,
With stereo cartridge £7.19.8. Carr. 6/6.
LATEST GARRARD MODELS. All types available 1025,
2025, §P25, 3000, AT60 etc, B.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 8P25.
OUR PRICE £5.15.0 complete. P. & P. 8/6.

LATEST ACO8 GPﬁ./lsC mono compatible cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket. 80/-.
P. & P. 1/6.

SONOTONE STAHC compatible Stereo Cartridge with
diamond stylus 50/-. P. & P 2/-.

LATEST RONETTE T/0 STEREQ/COMPATIBLE
CARTRIDGE for EP/LP/Stereo/78. 82/6. P. & P. 2/-.
LATEST RONEITE T/0 MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records
on mono equipment. Only 80/—. P. & P. 2/-.

HIGH 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 v
size 6 x 3in. Generous size Driver and Output Trans-
formers. Qutput transformer tapped for 3 ohm and 15 ohm
speakers, Transistors (GET114 or 81 Mullard AC128D
and matched pair of AC128 o/p). 9 volt operation.
Everything supplied, wire, battery clips, solder, ete.
Comprehensive easy to follow instructions and eircuit
diagram 2/8 (Free with Kit). All parts sold separately.
SPECIAL PRICE 48/6. P. & P. 3/-.

Alvo ready built and tested & P. 3/~

AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7}" w. X 47 d. %
43” h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trane-
Al tormer matched for 3 ohm

" g s

EF86 and EZ80 rectifier. Simple instruction booklet
2/8 (Free with parts). All parts sold ON.
£7.10.8. P. & P. 8/6. Also available ready built and tested
complete with std. input sockets, £9.19.8. I. & P. 8/6.

BRAND NEW TRANSISTOR BARGAINS. GET 15
(Matched pair) 15/-; V15/30p 10/-; OCT1 §/-; 0C76
8/-: AF117 8/8; 2G339 (NPN) 3/-.

Set of Mullard 6 transistors QC44, 2—0C45, AC128D
matched pair AC128 25/-: ORP12 Cadmium Sulphide
Cells 10/8. All post free.

VERY POWERFUL COMPACT
MOTOR

For 12v. D.C. operation. Off load consumption approx.
100mA. Totally enclosed. Quiet in operation with high
starting torque. Overall size approx. 1§"L x 1}" dia.
Free shaft 4" dia. X 3”L. Ideal for Model Makers, etc.
ONLY 7/6 each P. & P. 1/~

3 or more post free (A few 6v. versions also available)

h volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 44 watts. Froot
panel can be detached and leads extended for remote
ting of t C with knobs, valves, etc.,
wired and tested for only £4.15.0. P. & P. 6/—.
HSL “FOUR” AMPLIFIER KIT, Similar in appearance
to HA34 above but employs entirely different and
advn.nceds/circuitry. Complete set of parts, etc. 78/6.
P. & P. 6/-.

HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode vaive as audio amplifier and power output
stage. Impedance 3 ohms. Output 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. b
BARGAIN PRICE 6/-

Open 9-5.30 Monday to
Saturday

Early closing Wed. | p.m.

A few minutes from South Wimble-
don Tube Station.

HARVERSON SURPLUS CO. LTD.
170 HIGH ST,
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

MERTON, LONDON, S.W.19

(Please write clearly)

51!'!%‘1’1%%3 N SoTED' Xerry

. 01 Q D

Tel.: 01-540 3985 | 15"tk e e B. ON
OVERSEAS ORDERS CHARGED
EXTRA,
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Frequency Multiplier

Provided that the output tuning capacitor C of the
frequency multiplier stage has a value of at least
100pF it is possible to reduce the value of the
associated inductor L (Fig. 2) until the circuit is
resonating at 20 metres with the capacitor at almost
its maximum capacitance. It will then be found
possible to tune the circuit to the 15 metre band and
to the 10 metre band when the capacitor is almost at
its minimum value.

BA/FD
40/20metres

FM
20/15/10metres %ﬂ

Fig. 2. Adding a 20m. tuned circuit to the buffer amplifier stage.

In setting up this circuit, first remove the h.t. from
the p.a. stage and provide drive at 7MHz to the grid
of the multiplier stage and tune the output circuit
to 14MHz for maximum grid current to the p.a.
stage. Check by means of a calibrated absorption
wavemeter that the correct harmonic has been
chosen. Now remove turns from the inductor L, one
at a time, until the circuit resonates at 14MHz with
the capacitor almost at maximum. If L is fitted with
a dust core it may be possible to reach this con-
dition by simply adjusting the core.

Now reduce the capacitance until another peak in
grid current is found, which should correspond to
the third harmonic on 21MHz but check again with
the wavemeter. Reduce the capacitance still further,
when the fourth harmonic on 28MHz should appear
with the capacitor at almost minimum capacitance.
Check again with the wavemeter.

If difficulty is experienced in reaching or covering
all the 10 metre band, check the circuitry for stray
capacitances such as those due to the tuned circuit
wiring not being the shortest possible or being too
close to earthed objects. The valveholder should be
of ceramic or similar low-loss material.

The drive will fall off with increasing frequency
but it should still be possible to get sufficient drive
to permit the p.a. to be driven to a reasonable input
on 10 metres. Twenty-five watts input is better than
no input at all! If operation on 40 metres is con-
templated, and the author thoroughly recommends it,

it will be necessary to add a switch to bring in a
separate tuned circuit for this band, but this
presumes that the v.f.o. has been modified to provide
output on 80 metres, as previously suggested.

Power Amplifier

If the existing output circuit of the p.a. is of the
type shown in Fig. 1 and designed solely for
20 metres this alone is sufficient reason to adopt the
pi-network circuit shown in Fig. 3 which provides
greater attenuation of harmonics and easier matching
of the load to the p.a. valve.

Where TVI is a problem this could very well be
the only circuit which is acceptable. The only
additional component required is the loading capa-
citor which is usually of the broadcast receiving type
and readily available.

L
|—-—-fmwo'<5\7—»omut

(nput ﬁ e

! Loading

Z

Fig. 3. Conventional pi-network circuit for the power amplifier.

N

Tuning

All that is now required to convert this circuit into
multiband capability is a band switch selecting
appropriate taps on the inductor. A typical circuit
with component values is shown in Fig. 4.

+
Output
001 N 0-01
e ®)
A
15
10 20
Input
OOGeLIT
4§tT3t 6t # REC
100p 250p
10 15
L-13% turns
1dia 3long

77

Fig. 4. Component values for a 10{15/20m. pi-network circuit using a
6146 valve.
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The r.f.c. across the output of the p.a. should not
be omitted as it provides a d.c. path to earth for the
aerial feeder thus discharging any static that might
tend to build up on the aerial. The rfc. at the
anode of the p.a. should be of the sectionalised type
to reduce self-capacitance and carefully designed to
avoid resonances in the amateur bands which could
otherwise prove destructive especially if high power
is used.

RFC

I

/ 001
= =
RFC
100p 250p

7

Fig. 5. A receiving type r.f.c. can be used in this circuit to feed h.t. to
the p.a. valve.

Input

A variation of this circuit, not often encountered,
is shown in Fig. 5 in which a conventional receiving
type r.f.c. can be used since it is now placed at a
point of low r.f. potential. However the anode tuning
capacitor and the bandswitch are now subject to the
applied h.t.

Aerials ’

Converting the transmitter to multiband operation
is fairly simple but it is not of much use unless the
existing aerial system can also be converted by an
equally simple method.

Assuming a conventional dipole aerial is already
available for the 20 metre band it is very easy to
add additional dipoles for the 15 and 10 metre
bands in parallel with the existing wires, tying off
the ends to the nearest available supports such as
trees or chimney stacks or poles. Fig. 6. If such

Additional dipoles tfor
. /‘ 10 and 15m _

Low impedance
coaxial feeder —__

Coaxial
1 feeder

Fig. 6. Possibly the simplest method of converting a 20m. dipole to
multiband operation.
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other supports are not to be had then the extra wires
may be sloped below the existing wires and secured
to the same supports, Fig. 7.

If the basic dipole is cut for 40 metres then extra
dipoles for 10 and 20 metres only are required since
the 40 metre dipole will act as a 3/2 wavelength
aerial on 15 metres. There will be a slight mismatch
but not enough to prevent satisfactory loading of the
p.a.

N A

U

Fig. 7. If the ends of the additional dipoles are tied off to the supports
used for the 20m. dipole the direction of maximum radiation will be
the same for all three dipoles.

A very effective aerial, often neglected, is the
ground plane, Fig. 8, which is simplicity itself to
erect yet can provide very low-angle radiation which
is so essential for DX working. It is omni-directional,
however, and so will not give any discrimination
against very strong Continental stations under con-
ditions of short skip. A multiband version of the
ground plane is shown in Fig. 9.

%
4 wavelength

-
\\\ //
~, e
~ -
1
4\
Feeder
—~—
/// \\
// \\
-~ ~
- ~

Fig. 8. The ground plane aerial. The four radials may be sloped down-
wards and may even be used as stays with a lightweight mast.

Provided the ground plane wires for 20 metres are
fitted the others are not essential, although they
should be erected if possible. Coaxial feeder of 50(
impedance should be used and the match between
the aerial and the feeder can be much improved if
the ground plane wires are sloped down at about 45
degrees to the horizontal.

Another useful multiband aerial that can be
erected and forgotten is the well tried G5SRV, Fig.
10. While the matching to the feeder is a compro-
mise, no trouble will be found in loading the trans-
mitter satisfactorily on all bands. On 160 metres the
feeders may be joined together at the bottom and



PREMIER STEREO SYSTEM “ONE" Consists of an all
manual record player unit fitted stereo mono cartridge an
and two matching teak finish loudspeaker systems. Absolutely comp!
The 10 transistor amplifier has an output of 5 watts per channel wi
tape output socket. Controls: Bass, Treble, Volume,
Brushed aluminium front panel Black metal case with teakwoo
available separately if required £14.19.6. Carr. 7/6.) NOW AVAILABLE - MATCHING FM TUNER 21 GNS.

0

transistor stereo armplifier.

Garrard 2025 T/C auto
d mounted in teak finish plinth with perspex cover
lete and suppled ready to plug in and phay.
th inputs for pick-up, tape and tuner also
Balance, Selector. Power on off, sterco mono switch.
d ends: Size 12 x 54 X 34in. high (Amplifier

PREMIER STEREO
SYSTEM “TWO
As system 'ONE’ above
but with Garrard BP25.

PREMIER 45 Gns. 5.

AURIGA 8 WAVEBAND ‘
TRANSISTOR PORTABLE

Covers Medium,
Long and 6 Bhort
‘Waves and includes
many features not
normally found in
this price range. 10
transistors and ~ 2
diodes. Push Pull
output. Press but-
ton dial illamina-
tion. Yolume, tone,
tuning and wave-
change controls, Telescopic
aerial. Uses 6 x 1}v. batteries
Sockets for external batteries,

tape recorder and aerial. Premier
Elegant black and chrome Price l 5 G ns.
cabinet. 8ize 11° x 24" X 7{". P.&P.7/6

HI-FI STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
2fin speaker units with
soft padded car muffs.
Adjustable headband.
8 ohme impedunce. Com-
plete with it lead and
stereo jack plug.

49/6 5. *

MONO HEADPHONES 2000 ohm 14/6 P. & P. 2/6.
STEREO STETHOSCOPE SET Low imp. 25/-F. & P. 2/-.
MONO BTETHOSCOPE SET Low imp. 10/6 P. & P. 2/-.

b
2 -

A suall but powerful amplifier designed for stereo hi-b
reproduction. 10 watts per channel musi¢ power. Inputy
for Gram (Magnetic and Urystal), Tuner and Auxiliary.
Tape Record output. Controls: Volume, Balance, Basy,
Treble, Stereo/Mono slide ‘switch. Stereo headphone
socket. Attractive oiled walnut cabinet with brushed
aluminium front panel. List Price £28.7.0

TWO STATION
TRANSISTOR
INTERCOMS.

Complete with battery
and bOft. connectiny
wire. Compact size, twa
way call aystem. Ideal for
home, office, factary, etc

65/- 70

SPECIAL OFFER!

GARRARD 8P25 MK I1
SINGLE RECORD
PLAYER FITTED

GOLDRING 850 MAG-

NETIC STEREO
CARTRIDGE COM-
PLETE 1IN TEAK

PLINTH WITH RIGID
PERSPEX COVER.

Total list price over £24.
- PREMIER PRICE

I8 Gns.

P. & P. 10/-.

PREMIER P. & P.

PRICE 22 Gns. -
PREMIER STEREO SYSTEM * FOUR >
Teleton SAQ203E Amplifier (as

above) .. = B .. £23.2.0
Garrard SP25 o e .. £11.19.6
Shure M3D e L £6.19.6
Teak base and cover .. .. £5.10.0
Pair of Hi-Fi Enclosures fitted

E.M.l. Speakers T .. £26.5.0
Total cost if purchased separ-

ately ot Fo ad £13.16.0

PREMIER Carr.

PRICE 65 Gns. 35/—

E.M.I. 13 X8in.
HI-FI SPEAKERS

Fitted two 2}in tweeters and
crossover network. Impedance
% or 15 ohm. Haudling capa-
city 10W. Brand new.

79 /6 P. & P.7/8

> WELLER “EXPERT” SOLDER
GUN. Baves time and simplifies
soldering in the home and service
dept. Two position trigger gives instant,
dua! beat. 100/140 watt. 67/ P.& P,
240 volt A.C. ! 2)-
“"Marksman’" Boidering 1ron, Lightweight,
A" pencil bit. Ideal for regular bench use
and around the home. 25 watts. 240 volt
A.C. 31/8P. & P. 2/-.
——

VERITAS V-149 MIXER |

Battery operated 4-channcl audio mixer providing four
separate inputa. Size 6 x 3 X 2in. suitubde fur crystul micro-
phone low jmpedance niero-
phone, with traneformer,
radio, tape, etc. Max. input
1-5v. Max. output 2-5v. Gain
6 dB. Standard jack plug
gocket inputs, phonoplugs
output. Attractive teak

wood grain finish case.
soor: 09/6

MOXO

MODEL 59/ 6

Po& I 2/6.

TOTTENHAM COURT ROAD, LONDON, W.1

TAPE SPOOLS 8- 1/-, 57, 51, 7" 18, TT7 7
Post and Packing 3° 1/-, 5%, 517, 1/6, 7" 2/-. (3 reels and over Post Fiee).

“ VERITONE” RECORDING TAPE

SPECIALLY MAXUFACTURED
PRE-STRETCHED MATERIAL.
TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polisbed eplice free finlsh. Rmooth
output throughout the entire audio range. Double wrapped-attractively boxed.

IN US.A. FROM EXTRA STRONG
THE QUALITY 18 UNEQUALLED.

LP3 3° 250° P.V.C. 5/8 LP6 51° 1200° P.V.C. 12/8
TT3 3° 450° POLYESTER 7/8 DT8 5i" 1800° POLYESTER 22/6
DT3 8i” 600’ POLYESTER 11/8 TT¢ 53" 2400' POLYESTER 37/6
SP5 5 6000 P.V.C, 8/8 SP? 7" 1200° P.V.C. 12/8
LP5 5° 900° P.V.C. 10/- LP? 7 1800° P.V.C. 15/
DT5 5° 1200° POLYESTER 15/- DT? 7 24000 POLYESTER 26/~

3800° POLYESTER 50/-

POCKRET SIZE MULTI-TESTER With wide
angle, jewelled meter movenient, ceramic
long-life, low-loss switching, tough impact
resisting case. Sensitivity 20,000 ohms/

volt D.C. 10,000 ohms/volt b
19 Ranges: 0-5-25-50-250-500-2500 voits
DC. 0-10-50-100-500-1000 volta AC.

0-50pA-2F mA-250 mA DC. 0-6000 chma=
6 megohme, 10u pf-0-001 mfd-1 mid.
—920 to +224B. Conplete battery, test

lead and £4. 19. 6 ;;G?P

inatructions.

PREMIER EXCLUSIVE
MIDLAND

CASSETTE TAP
RECORDER

12-115

Saolid state incorporat-
ing pianc key controls
for trouble-free 2-track recording. Inputs for mike and
aux. Earphone socket. Complete with batt-

eries and earpiece. Size 10§ x 5%" x 2§°. £1 6'10'0

P. & P. 7/8.
TAPE CASSETTES
060 (o) 7/65i"
090 (2.) 12/6 3g
CI20 (5n) 17/650"

P. & P.1/-.
fied with library cases

PP

at 6d. extra each

| +-oxForo ST

RADIO ==
TOTTENHAM COURT RD.

Tel: 01-636 3451

T M VT
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We'll
make you a
£2,000 ayear

technician.

We’re going to give 175 men just about the
finest apprenticeship in the world.

If you’re 154 to 174 (and bright at Science
or Maths) you could be one of them.

We'll train you to be atop Navy technician,
in electronic, air or marine engineering.

And that means you’ll take equipment like
radar, missiles, helicopters, diesels, comput-
ers and automation in your stride.

Our training will make you a £2,000 a year
man. With more to come.

And some of the best firms in the country
will be keen to sign you on, when you leave us.

Send the coupon for your
free booklet. With 175 top
technicians to train, you’re in

with a chance. ROYAL NAVY

I Roval Naval Careers Service (A prentlceshlps)
830X Old Admiralty Building, Whitehall,
I London, d W.I.

Please send me, without obligation, the free booklet
on Artificer Apprenticeships.

Name

Address

- R

Date of birth

(Enquiries from U.K. residents only)
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TRANSISTORS, DIODES & SEMI-CONDUCTORS

AA120 2/- |BBY95A 8/6 0C23 8/6 | OCl40 b6/- | XK143 (Germ.
AC107 8/~ [GET113 2/6 |0OC25 6/~ 10C169 8/8 jup to 70 meg)
AC128 2/8 |GET872 4/8 |0C26 7/8 |*0C170 4/- 2/8
AC128 2/8 |GET875 4/ |0C28 8/6 |0C171 2/8 [ PL4003 (200v.
AC167 5/~ |GET882 4/6 |0C29 10/- |0C202 4/6 [P/ 1}A) 4/6
ACZ17 10/6 {GET885 4/6 [0C35 8/8 |2G240 40/~ 2202 (1A P/I)
AD149 10/6 |NK216 - |0C44 2/9 [2G302 3/6
AF116 8/- |NKT279A 3/- |0C45 £2/8  [2N1302 3/6 GLT120 (Wlth
AF118 8/- (8'G.D.) 0C71 £2/8 |2N1306 4/6 |Ht.
*AF117 4/- |NKT453 6/8 |0C72 2/8 (28303 78 Wuhr ) 4/6
BC108 3/6 (P.N.P.) 0C73 2/8 |T2040 5/~ [CR5051 (50V.
BFY18 4/6 |0A5 1/6 |0C74 2/8 (VHF) 6A, Cond.
BFYs1 4/~ |0Al0 1/8 {0C75 2/8 |[TK20 1/- Rectr.) 8/8
B8Y18 3/8 |0A47 1/ [0C76 2/8 [TK22C 1/ |CRYSTAL DI-
B8Y26 3/6 |0A81 1/6 |0C81 2/8 [(Gen. Purpose) |ODES. BIX for
BRY28 3/8 |0A85 1/6 0C81D 2/6 |TK5023 2/~ |2/6. (Up to six
B8Y29 3/8 |0A9 1/8 |0C82D £2/6 [XAT01 3/8 ([packets of 6
BYY65 3/6 [0A202 4/- |0C139 5/- for 1/~
* WITH 4 LEADS. (Charges: Up to one dozen, can be assorted, 1/-. Over 12 charges paid )
£.D.R's BYZ10 TEN AMP TWENTY THIRTY ANP
BY100, 800piv 1200piv /- AM? SRR IERIRS

8/10 each | THYRISTORS 80 ptv 16/~ 50 piv 9/6 |100 piv  18/8
SIX AMP SERIES FIVE AMP 100 piv.  18/8 (500 piv  13/8 (400 plv  §B/-
BYZ13 300piv |SERIRS 800 piv. 20/~ (600 ptv  88/6
BYZ12 600piv o g{z 7§° Charges: up to 3for 1/, 3 to 111/6, 12and over patd.

/- |300 piv  10/8 |Orders received after Nov. 12th will not be despatched
BYZ11 900piv |400 piv  12/6 |until Nov. £3rd, nor will any mail be dealt with
8/- between these dates.

800 piv 25/~

1) 1
ELECTROLYTIC CONDENSERS 7ot oty tsves teom o exch

SUB-MIN TRANSFORMER : Output (3 Q) for OC72 etc) /9 driver, 8/~ (up to 6 either 1/-).
MULTIMETER: 20,000Q/V D.C., £4.18. 6. (2/6). 10002/V 47/6 (2/6). Full details both
in list.
SOLDERING IRON. Slim Mod. British High speed, 8}in,, all parts replaceable, fully
guaranteed for professional, radio and general D.1.Y. use, 21/ (1/6).
DIAMONDSTYLIIReplacements for BSR TC8LP, TC8/8 and TCSLP/STEREO:
COLLARO "0’*; RONETTE BF40LP; GARRARDGC2LP
and GC8LP; ACOS GP65/67; all at 7/8 each (1/ ). ACO8 GP73 and GPQI BSR 8T4 (83T3,
8T56), 8T8 (8T9); BONOTONE 8TA, 9TA and 9TAHC; PHILIPS AG3306, 3060, (3063,
3066, 3301, 3302, 3304), all at 15/~ (1/-). All are of the very highest quality.
DOUBLE DIAMOND Types: If you don’t use the 78 side —this is the best buy—now
available only in 8T4 (8T3, 8T5,). 8T9(8T8). 9TA. 9TAHC. 3308. (P91 (for GP9,
93 and 94 Cartridges) and GP918C for GP918C cartridges. 80/— each (1/-)
SAPPHIRE all the above 7/6 types only, also ACOS GP37 at 8/8 each (1/-). ACO8 GPOL
at 7/6 (1/-). No other types at present, and no 78 rpm available in any type.
PICK_UP CARTRIDGES All ﬂlted Styli and 8tandard fittings, Mono GP67/2,
@8Btereo compatible—Mono which also pla\s
8tereo records monauraily with mm wen.r, GP91/8C, 21/—. @latest Stereo GP98, 25/6.
@Ceramic Stereo,top quality for expensive outfits, GP94, 88/8. @Sonotone stereo STAHC
diamond fitted cartridge 85/— (all at 1/-). More diamond types in list. Goldring cartridges,
magnetic types, 850, 800, 800E & 800 Super E in stock. If in doubt which cartridge sults
your player, write us with details of existing cartridge and make of deck with 8.A.E.
All postage refunded with despatch of cartridge ordered.
TWO STATION TRANS. INTER-COM. Excellent baby alarm. Instant, easy fitting withleads
plugs and battery. All you require §2/6 (5/-).
TBAIBIS'I’OB.ISID AMPLIFIER, 3 watt, 9V operation, Size 2§ x 2} x 1} 52/8 (1/6).
Extra High Torque m-MOTOR 43 to 12V, 1% x {in. §/— (1/-). 9,000 r.p.m.
SUBSTITUTION BOXES. C: it 25/8 (1/6). Resist 82/6 (1/6). Both full range
and complete. Full details in list.
TEST PRODS: Flexible, unbreakable 24in. Red and Black leads, thin 4}in. prods, 1}in.
plugs 4/9 (1/-). CROC, CLIPS: Plated with screw, or with red/black hndles, 8d. each,
§/— doz. (1/-). Many other types in list.
RECORDING TAPE Finest quality British Mylar., STANDARD: 5in. 6001t. 7/8
5%in. 900ft 10/, 7in 12001t. 11/3, LONG PLAY G6in. 9004t
10/-, 53in. 12001t. 11/8, 7in. 1800it.18/- (1/3 reel). 8till the finest quality and value obtain-
able.

MICROPHONES —CRYSTAL MIC91, Hand/desk, 18/3; MIC45, curved hand grip 19/8;
(M21, two tone grey hand/desk 10/8 (1/3). 8tick *'60'" 20/3; (1/6 each type). Cream plastic
hand type with “8trut’’ stand, switch and 2 leads with 2.5 and 3.5 plugs 12/8 (1/3). Lapel
(or hand) with clip 8/6 (1/-). CM70. Machined metal tapered stick type with neck cord and
adaptor to fit standard floor stands. 29/8 (1/6).

DYKAMIC: Cream hand/table 15/6 (1/6). MS10 50K Q, 3}” x §” with Base. Adaptor 30/8
(2/6). M811, similar but fixed on flexible 8wan neck to switch-fitted base 42/8 (2/6).
OARDIOD DYNAMIC OMNI-DIRECTIONAL: Highly successtul '‘BALL" type, 209,
50K /600 ohms imp. Built in vol. control, onjoff switch, special lead, handle £6.6.0.
@ Non-directional Bal) type, 50K (, with on/off slide switch, 20’ cable & counector &
stand holder (§” thread) type DM160 £3.17.8 (on both types 5/-).

MICROPHONE INSERTS: Diameter 1.75in. or 0.9in., either size 5/8 (1/-).
SPEAKERS 12in. round, fitted Tweeter, 6W, 3 or 15 Q (state which), 37/8 (5/6); or for
stereo, 80/~ per pair (charges paid), 2kin. 3Q 7/8 (1/-); Limited quantity powerful 24in.
PM transistor replacement speaker, high ohms, excellent 8/~ (1/-). HEADPHONES:
Stereo Dyn 8-16  63/- (3/-). EARPIECES with lead and min. jack plug, magnetic 1/8.
Crystal 4/9 (up to 3 for 1/- on either). State if 2.5 mm. of 3.5mm, plug required, (Crystal
3.5mm. only).
AERIALS CAR TYPES —Telescopic vandal proof locks retracted, 2 keys and all fittings
27/8 (2/6) Buperior type, stightly longer, 30/- (2/6).
Extending Aerials for Portables & F.M. Sets-—4-, secuon 63-23”, §” sliding threaded base,
necds }* hole 4/—. @6-section 54-251", screw hole in base 4/—. @7-section 54-32", screw hole
in base 7/6. @ DISAPPEARING, with swivel and sliding threaded socket, fixing nut on
bottom section—8-section 522917, }” dia. 12/8 @ 10-section 73-563, 3~ dia. 15/9. All are
strongly plated (P.P. & I. on all above, up to three 1/-).
SWITCHES: Standard toggle, metal, 250V 2A. One hole fixing: SP8T 2/3, SPDT 2/9,
DPST 8/ DPDT 8/6. Slide type, Sub-niin. DPDT 1/8 each. 8mall DPDT 3 way, centre
“off’” 1/9, Reed magnetic onjoff 1/9 (up to three, 1/—; 1d each all additional). Rotary
Switches etc. in list. Example: 4 pole 3 way 3/8 (1/-)
VIBRATORS: 12v 4 pin non-synch. 13" x 3:%” (EXCL. PINS) 4/6 @ Genuine PLESSEY
12v 4 pin non-synch. heavy duty type 121 HD4, 1% x 2§ (EXCL. PINS) 8/8 @ 12v,
7 pin synch. type 128R7, 12/8 @ 6v 7 pin, type 63R7, 12/8 (All types 1/— per vibrator)
o few other types in our list.
MAINS NEOK TESTER: Fly leads 2/-. Pocket screwdriver type 8/8, (1/-).
CONNECTING WIRE: Packets of 5 coils asstd. cols,, each coil 5 yds. Solid Core 2/8 (1/-).
Flexible 8/8 (1/3). Super thin for transistor wiring etc. 8/3 (1/-). PICK-UP WIRE: Twin
Super thin Flex, Screened, Sheathed, 1/8 yd. (64 up to 6 yds., over 6 yds. post free).TWIN
MIKE CABLE:1/6 yd. SINGLE MIKE CABLE: 8d. yd. Both flexible, screened and sheathed.
(Up to 8 yds. 8d., each additional yard 1d. extra.)
RETRACTABLE FLEXIBLE LEADS. Space saving ""Curly”’, many uses in car and home:
with phono plug each end, 61t., 4/8; 121t., 7/9; With phono plug one end, phono socket
at other, 61t., 8/, 12it., 8/8 (1/- each all types).
CURRENT LIST: With full range and special offers sent if requested with all
orders or free for 8.A.E. (Post free overseas.) This advertisement cancels all previous ones
and lists supplied prior to Qctober 30th, 1970.

FELSTEAD ELECTRONICS v zws:
LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE

TERMS: Cash with order only. No C.0.D. or caller service. Post, patking and insurance

charges are shown in brackets after all items. Regret orders under /- plus carriage cannot

be aceepted. Minimum charge of 1/-. Charges apply to G.B. and Eire only, overseas orders

welcome. 8.4.F. please for all enguiries, otherwise regret cannot be replied to.




the whole system resonated against earth with a
suitable tuning unit. This applies equally well to
almost any aerial system of course.
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Fig. 9. Construction of a ground plane aerial for 10/15/20m.

If TVI is a problem, the use of open wire feeders
or a long wire with a tuning unit should be avoided.
Rather a low impedance coaxial feeder should be
used, together with a balun transformer in order to
reduce the radiations from the feeder. A balun can
be made quite easily and cheaply and it will be
effective over all the h.f. bands. (See RSGB Radio
Communications Handbook p.13.30.)

i‘* 102ft

mﬁ

|| 341t open wire or
29ft6in of 300 ohm
- ——Teeder

]
aa
e

72 ohm coaxial feeder

/

Fig. 10. The G5RV multiband dipole. At a height of about 32 feet the

the best match between aerial and feeder wiil be obtained on the 20m.

band. If accurate matching Is required on the other bands an aerial

tuning unit may be interposed at the junction of the co-axial and open
wire feeders.

Conclusions

These simple modifications to transmitter and
aerial will permit operation on the 10, 15 and 20
metres bands which will greatly increase interest in
DX working and often enable contacts to be made
with those countries that have proved so elusive on
20 metres. | ]

CORRESPONDENTS WANTED . '

. ..anyone of my own age (18) interested in Amateur Radio and Aeronautics—
P. Jones, 28 St. Fagans, Cardiff, CF5.45P.

.. .penfriend of my own age (12) who is Interested in short wave listening.—
Stephen Champion, 16 The Orchard, Kings Langley, Herts., WD4.8JR.

.. .anyone who knows how to wire up a crossover network In an audio system. The
unit 1 am particularly interested In is a Harrow 3-way crossover network, model HN-3.
—T. M. Blea, 'Tllings', Fair Mile, Henley-on-Thames, Oxon.

...anyone of my own age (18) who is Interested n short wave listening.—i. Simpson,
2 Taylor Cottages, Derryhale, Portadown, Co. Armagh, N. Ireland.

...someone who speaks English, I8 about 17 years old and who likes anything
connected with electronics.-—B. Cameron, 84 Pownall Street, Masterton, New Zealand.

TAPESPONDENTS WANTED '

...boy or girl of my own age (17). | have Philips cassette recorder and a Grundlg

-track machine with speeds of 13, 3% and 74 I.p.s.—Louis Smit, 42 Langton Road,
ontciair, Durban, South Africa.

...girl with interestin Amateur radio or electronics. About 16 years otd.—R. Colllns,
17 Heathfleld, Chippenham, Wilts.

...near my own age (17) from the Hong Kong, Kowloon area who are living in this
country. | already have a pen friend in Causway Bay, Hong Kong and know a little
about the area. My tape speeds are: 1§, 3% and 74 i.p.s. and my hobbies are short wave
listening, tape recording and photography and electronics.—A. M. N. Hoare, 4 Fair-
field Drive, Whitburn, Sunderland, Co. Durham.

...someone of my own age (16) who I8 interested in electronics and radio. | have
a Ferguson 2-track machine with speeds of 1§ and 3% i.p.s.—R. Richards, 33 Rogers
Road, Canning Town, London, E.16.

.. .boy of 13 would like to tapespond at 31 i.p.s. Interested in pop records, disc
jockeys (would tike to be disc jockey himself one day). Can send interesting tape to
tom:one;\gqgge.—ﬂeagle Preston Jar., 7 Gordon House, Tarves Way, Greenwich,

ondon, S.E.10.

ISSUES WANTED

.. «June, September and October 1961 and May, July and August 1862 issues of
Practical Wireless.—A. Giles, 20 Fleldway, Dagenham, Essex.

...borrow only copies of P.W. for April, May and December 1966.—J. A. Foil,
104 Burnley Road, R tall, R dafe, L hire, BB4, 8HH.

. . .issues of Practical Eiectroni ining plans for a bass guitar (May and
July 1966).—J. Milter, 10 Cortina Avenue, High Barnes, Sunderiand, Co. Durham.

...dune 1989 issue of P,W.—A, D. Beales, 45 Railway Street, Southport, Lancs.

.. .November 1967 issue of P.E. containing fuzz box article.—John, 23 Manor
Park Crescent, Edgware, Middx,

.. .copy of P.E. for May 1967, P.W. for July 1969 and P.TV. for June 1962.—J.
Gtavin, North Lodge, Northlands, Saithill, Chichester, Sussex. .

.. .issue of P.W. containing 7MHz Transceiver article.—A. Sutton, 11 Bennett
Grove, Lewisham, London, S.E.13.,

... April, May, June, July, August and October 1968 and February, April, May
and June 1969 issues of P.W.—H. Lewis, ¢/0 18 Vickers Street, Motherwell, Lanark~
shire, Scotiand.

. ..issues of P.W,. containing articles on mods for No. 62 Mk. 2 transceiver.—
Wim Kloosterman, P.O. Box 203 Penrith, N.S.W., 2750, Australia.

. ..Janvary 1867 issue and all other issues of 1967 containing details of the
*'Explorer’”.—R. L, J. Winston, 82 Stephen's Firs, Mortimer, Reading, RG7. 3UY.

.. .March 1965 issue of P.W. containing details of the key mechanism of the Solo
Organ.—R. J. Perry, 42 Kirkstall Mount, Leeds, 5, LS5. 3DP, Yorks.

. . .March 1969 issue of P.W.—H. E. Dunsford, 10 ts Bay Road, P
Corawall.

. . .issues of P.W. containing articies on the Pedal Steel Guitar—T. J. Woods,
16 Bermuda Terrace, Deepcut, Camberley, Surrey.

., .December 1969 issue of P.W. dealing with the Noise Limiter article.—H. N. §.
Colborn, Court Cottage, Horton, Nr. Bristol, BS17. 6QR.

EXCHANGE

.. .Practical Wireless and Television, Basic Electricity, Short Wave Mag., Tape
Recorder, Wireless World, 40m transceiver, b.f.o. unit, aerial tuner, Morse code kit,
7W amplifier, Grundig TK23, and Radio & Television Servicing Vols.—Cummins,
14 Munster Sq., N.W.1,

INFORMATION WANTED

. . .handbook and circuit dlag
A. A. Lightbody, 42 The Uplands, | erts.

. . .gen on converting the 38 set for Amateur band reception.—S. L. Lumb, 4 Rydal}
Street, Leeds, 11,

. . .info or mods to the Indicator unit type 26.—A. Milne, 67/1 Dumbryden Gardens,
Edinburgh, EH14.2NU,

...info on the Armstrong A10 Mk. 2 amplifier and control unit.—P. L. Manley,
85 Nursery Drive, Banbury, Oxon.

.. .any info on the Reflectograph 500 tape recorder.—R. Marks, Cotswold, Barnet
Lane, Elstres, Herts.

.. .copy of fault-finding chart No. 1 issued with April 1968 P.W.—S. M. Rashid,
49-M, Block-8 P.E,C.H.S., Drigh Road, Karachi, Pakistan,

...manual for Sony tape recorder TC777 not 777A.—S. Coles, Shattery, Kingsley
Avenue, Camberley, Surrey.

.. .circuit for Ekco RP364 record player.—~G. Davies, Mochen Foch Farm, Lower
Mochen, Nr. Newport, Mon., NP{.8UW.

.. .service manual on Philips TV model M238-805 which uses a A59-11W picture
;Ia‘ble ar:d works on 625-lines.—Looi Kok Cheow, Radio Malasia, Kajang, Selangor,

alaysia. 0

.. .circuit diagram and information on B44 Mk. 2 transceiver with or without mods.
—G. Wheeler, 45 Kings Way, Billericay, Essex.

inf th | for Hall y Ch ion and Canadian Mk. 1

.. or k
58 Tx/Rx.—G. Whitwell, 90 Milverton Road, Erdington, Birmingham, 23,
. . .information, circult, handbook, etc. on the indicator unit type 300,—Bell, 82 St.
Catherine’s Avenue, Luton, Beds.
. . .circuit of Norde Mende 9050 radio.—D. P. Bourne, 25 Green Street, Georgetown,
Guyana, South America.
o .k.t‘:‘nlrcult diagram of the Verltone Vega unit.—M. J. Power, 66 Oakdale, Harrogate,
orkshire.
LE.S".I:!GGM" sheet for an Ultra T491 radlo.—D. Gregory, 53 Wellinger Way, Lelcester,
...the addresses of the agents for J ist
*Challenge'* agent. Also details of ¢ ti to i ani
tions of the Minister Transistor Royal 410 tape recorder.—G. Kingston, Kruse Cottage,
Trevidland, Liskeard, Cornwall.
.. .loan of theoretical circuit of Sound Sales amplifier type A-Z serial A.50{75 and
tsona unit C51/2.—R. V. Flexman, Horseshoe Cottage, The Haven, Blilingshurst,
ussex.

L!or th_)‘i Mkﬂ anoqether with info. on mods.—

and In particular
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ireless

ractically

commentary by HENHV

No. 74

In
the Wilds

notice of our vigilant readers
that there has been a gap in
Henry’s contributions lately.
Although these immortal lines
will not be sullied with your
marmalade wuntil the jaunting
season is over, they are being
written—with the stub of a pen-
cil on the back of an hotel bill—
at the height of the holiday
season. Henry’s absence from the
August issue was nothing to do
with this.
That was a different matter!
What our Editor, that mean and
scrimping curmudgeon of a—

IT will not have escaped the

ahem! sorry—what his “High-
ness” calls ‘the exigencies of
publication space.” Well, fe

knows what he means. So, to
avoid another omission of this
column, Henry is squatting atop
a_high mountain seeking inspira-
tion.

The deadline happens to come
smack in the middle of our
annual fortnight, already curtailed
to ten days by some last-minute
panics in the workshop. A local
Education Authority decided that
the best time to wire out a dere-
lict class room for visual aids and
audio reinforcement was while
the pupils were under the feet of
the parents rather than the
teachers.

But eventually the job was
sorted out and the kiddiwinkies
will be able to Watch with

&

Squatting atopa high mountain
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Teacher when the term comes
around again. And Mrs. Henry
finally stopped huffing with im-
patience, went back to make
sure the gas was turned off, col-
lected yet another piece of lug-
gage that we simply could not
do without, and the Henries
sailed off into the wild blue
yonder.

Well, wild grey actually, for
the vac. was spent in Snowdonia,
and you may have read about the
gales that uprooted venerable
druidic trees and dismasted the
weekender’s small boats, around
the middle of August. We were
there, lad, we were there.

One of the structures that the
wild wind uprooted must have
been the local radio mast, for
Henry’s holiday punishment has
been to ‘maintain a radio silence.” -

Despite Mrs. H. and her femi-
nine tendency to bring along half
the domestic equipage, we have
landed in an alien world that
appears not to believe in com-
munications. There is no radio
in the hotel bedrooms—and a
portable wireless set is the one
amenity we did not bring.

Musak there is, true, burbling
away in its sugary fashion in the
unreachable corners of lounge,
dining room and hallway. Tele-
vision there is with a picture that
leaves too much to be desired.
The mountains breed telegenic
ghosts that make all programmes
more interesting than informative
—if you happen to have a taste
for surrealism. But no wireless.

It could be argued that ‘Top
of the Pops’ would sound sacri-
legious in such surroundings.
Perhaps the rural bumblings of
Walter Gabriel could be tolerated
but we cannot even get that.

Gasping for news, we tried
the car radio. We were even pre-
pared to put up with Tony Bran-
don. But we then found the
answer to the wireless-less com-
munity—those dratted mountains,
no less. Reception varies between
the impossible and the outlandish.

Gleefully skinning a heretic

You should worry, down there
in Centralshire, about the vestige
of a 19kHz beat. Up here, if
Woman’s Hour comes through
with any clarity, the locals fore-
cast rain.

So the Henries basked in back-
to-Nature silence, relying on
social encounters for the saving
of sanity. And—guess what—the
first family that we met included
a teenage son who turned out
to be a rabid P.W. fan. Intelligent
type, obviously, with a father who
works out mathematical prob-
lems to put himself to sleep, and
a mother who is as erudite as she
is charming.

But in the course of conversa-
tion this column was mentioned
and Henry had his gaff blown—
by the little woman, who else?

With painful memories of the
chaffing and criticism suffered in
his workshop, where colleagues
have long since peeled off his
aliases, like gleeful Inquisitors
skinning a heretic, Henry was
loth to stand up manfully and
confess: ‘I did it.” But we were
soon launched on the sort of
conversation that goes: ‘. ..do
you remember...?’

You will be happy to know,
Mr. Editor, that in the wilds of
N. Wales, at least, Henry’s
absence was noted, and will have
no excuse to do it again—if only
I can find a carrier pigeon to help
me make this deadline.



TO BUILD YOURSELF

Backed by after sales service

NEW! roamer eight mk 1

WITH VARIABLE TONE CONTROL

7 Tunable Wavebands: Medium Wave 1, Medlum Wave 2, Long Wave, BW]1, BW2, BW3 and
Trawler Band. Built In Ferrite Rod Acrial for Medium and Long Waves. Five section 22in.
chrome platea Telescopic aerial for 8hort Waves can be angled and rotated for maximum per-
Push pull output using 600 mW transistors. Bocket for car aerinl. Tape record
socket. Belectivity awitch. SBwitched earplece socket complete with earpiece for private iisten-
Ing. Eight transistors plus 3 diodes. Famous make 7in. x 4in. 8peaker. Air spaced ganged tuning
condenser. On/Off switch volume control. Wave change awitch and tuning control. Attractive
caae in rich chestnut shade with gold blocking. 8ize 9 x 7 x 4in. approx. Easy to follow inatruc-
tions and diagrams make the Roamer Eight a pleasure to
build. Total Building Costs
Parts Price List and Easy Build Plans 5/- (FREE with parts).

formance.

£6.19

P.&P.7/6

.6

roamer seven mk IV

SEVEN FULLY TUNABLE WAVE-
BANDS-MW), MW2, LW, 8Wl],

8W2, S8W3 and Trawler Band, Extra
Medjum waveband provides easier
tuning of Radio Luxembourg, ete.

Built in ferrite rod aeriai for Medium

and Long Waves. Retractable 4
sectlon 24in. chrome plated telescopic

aerial for peak 8hort Wave listening.
8ocket for Car Aerial. Powerful push-

puli output. Beven tranelstors and

two dlodes including Micro-Alloy

R.F. Transistors. Famous make

7 x 4in. P.M. speaker. Air apaced
ganged tuning condenser. Volumc/onjoft
control, wave change switches and tuning control.

Attractive case with carrying handlc. Bize 9 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). Persona) Earplece with switched socket for

private listening, 5/~ extra.

Total building costs

£5.19.6......

trans eight

SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER

Attractive case in black with

red grille and cream knoba

and dial with polished brass
inserts. Bize 9 x 5§ x 2¢in. approx,
Tunable on Medium and Long Waves, three
Short Waves and Trawler Band. Sensitive ferrite rod
aerial for M.W. and L.W. Telescopic aerlal for Bhort Waves.
Eight improved type transistors plus 3 diodes. Push pull output,

Battery economiser switch for extended battery life. Ample power to drive
a larger speaker. Parts price liat and easy build plaus 5/~ (FREE with parts).

Earpiece with switched socket for private listening 5/~ extra.
—

Total building costs
P.& P. 56

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND PORTABLE
WITH SPEAKER

Attractive black and gold case, 8lze 5§ x 1§ x 3}in.
Tunable over both Medium and Long Waves with
extended M.W. band for easier tuning of Luxem-
bourg, etc. 7 stages—35 transistors and 2 dijodes,
supersensitlve ferrite rod aerial, fine tone mwoving
coll apeaker. Easy build plans and parts price list
1/6 (FREE with parts).

%
-

iy

Total building costs

44, P.&P

3/6

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

Attractive case with red speaker grille. Size P
8§ X 4} x 1}in. 7 stage—5 transistors and 2 T otal building costs
dlodes, ferrite rod aerial, tuning condeneer,
volume control, fine tone moving coll speaker.
Easy build plans and parts price liat 1/8

47 ’6 P.&P.
(FREE with parts). 3/8

IMPROVED MODEL!

roamer six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractlve black case with red grille and cream knobs
and dial polished brass inserts. 8ize 9 x 6F % 23in.
approx. Tunable on Medium snd Long Waves, two
Short Waves, Trawler Band plus an extra M.W.
band for easler tunlng of Luxembourg, etc. Bensitive
ferrite rod aerlal and latest telescopic aerial for
8hort Waves. Improved clrcult. 8 stages—8 tran.
sistors and 2 dlodes including Micro-Alloy R.F.
Transistors, ete. (Carrying strap 2/6 exira). Easy
build pians and parts price list 2/- (FREE with parts).

Total building costs

79 / 6 P

* Callers side entrance Stylo Shoe Shop
* Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.

RADIO EXCHANGE CO

[ 61 HIGH STREET, BEDFORD.  Tel. 0234 52367 |
I lenclose £.... .. ... . please send items marked

]

|
ROAMER EIGHT ) ROAMER SEVEN [ 1
TRANSOI\fA FIVE [ TRANS EIGHT O ]
POCKET FIVE O  ROAMER SIX g ;
|

Name

|
i
|
|
1 Parts price list and plans for
|
i
|
i

i
L————————————————-—-—
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LIFETIME ACHIEVEMENT IN 75 DAYS OPERATING!
DXCC (100 Countries Worked)~SWLs THIS ALSO MEANS 100 Countries Heard!!

By G3DCS, E. H. CHAUDRI, C.ENG., F.I.LE.R.E.,, CHARTERED ENGR. USING THE

TYPE SM JOYMATCH

Peaks throughout medium &
short wave spectrum—used with
joystick or conventional aerial.
£5-10-6 + 5/6 p.p.
G.W.SMITH & CO., at
LONDON 3 & 34 Lisle St, WC2.

311 Edgware Rd. W2,
IMHOF'S (Eddystone Distributors)

NDON. New Oxford St. WC1

LASKV S RADIO at:
LONDON. 207 Edgware Rd.

33 Tott. Ct. Rd.

152-153 Fleet St.
DAVIS & KAYS, Turnpike Pde. N15
RSC HI-FI CENTRES at:
BIRMINGHAM, Gt. Western Pde.
BRADFORD. 10 N. Parade.
DARLINGTON. 18 Priestgate.
DERBY. 16 Osmaston Rd.
EDINBURGH. 133 Leith St.
GLASGOW. 326 Argyle St.
HULI. 81 Paragon St.
LEEDS. 5-7 County Pde.
LEICESTER, 32 High St
LIVERPOOL. 73 Dale St.

NEWCASTLE/TYNE. 41 Blackeﬂ St.
SHEFFIELD. 13 Exchange St.
LONDON, 238 Edgware Rd.

G3VFA

WORLD’S MOST VERSATILE &
COMPACT ALL BAND AERIAL

o

TH

VARIABLE FREQUENCY ANTENNA

PARTRIDGE MAKE DX EASY!
OBTAINABLE FROM:—

ALSO AT:

ABERDEEN. L. Hardie, George St.

ASHFORD (MIDDX.). Echelford Coms.

BATH. Ryland Huntley, 15 Old Bond St.

BIRMINGHAM. Amateur Electronics,

Chas. H. Young Ltd.

BLACKBURN Holdlngs Mincing Lane.

UTH. Forresters Nat, RDO.

BRADFORD. Radio Ham Shack, Godwin St.

BRIGHTON. Arthur Sallis, Gardener St.
BURNLEY. Trafalgar Supplues

CARDIFF. Wesak Radio, Cathays.

CHELMSFORD. Radio Servuce, New St.

CHESTERFIELD. J.

EDINBURGH. F. Brown & Co. Geo. IV Bdge.

FRASERBURGH. Murray Mackie.

GLASGOW. RME Surplus Supplies,

GOODMAYES. Unique Radio, Facade,

GT. YARMOUTH. The Record Shop.

HALIFAX. Albert Hind. Ltd.

HARTLEPOOL. Specialist Radio.

HERNE BAY. Purday’s.

HUDDERSFIELD. Radio Craft Lid,

HULL. Short Wave, Newland Ave,

ILFORD, Radio Deyv. Clayhall Ave.

1PSWICH. Eagle Elect. (Dunslac)

S. May 12-14 Church Gate.

BOURNEM

LEICESTER.

Tweedy Ltd.

REGD.
TYPE LO-Z JOYMATCH

New one knob joystick VFA
tuner, + kw 80 thru 10m. 100W on
160m. Excellent S.W.R. all bands.
£7-19-6 1+ 5/6 p.p.
LIVERPOOL. Stephens-James, Priory Rd.
Super Radio {(Whitechapel).
LONDON. City Radio, Ealing, WS,
Newbury Radio, Forest Gate,
R. T. &1{. Ashville Rd. E11.
LUTON. Coventry Radio, Dunstable Rd.
NEWCASTLE/LYME, Sydney T. Chadwick.
NEWCASTLE/TYNE Richtey & Freeman.
NEWPORT (MO D KLFL Paull Dock St.
NEWQUAY. R. V, Heming Ltd.
NORWICH. Radlomahcs. St. Benedicts St.
NOTTINGHAM. Pete's Elect. Arkwright St.
OLDHAM. The Electronic Centre, The Mumps
PLYMOUTH. Radioparts, 5 Market Way
PRESTON. Croftfilm, 46 Friargate.
ROMFORD. Newhury Radio, 120 North St,
SCARBOROUGH. Derwent Rdo. Hillcrest Ave.
SOUTHAMPTON. Frank Victor, Northam.
8. SHIELDS, J. R. Gough Elect. Imeary St.
SUNDERLAND, Red Rudlo Shop. Crowtree Rd.
SWANSEA. Holt High Fidelity.
WATFORD. Davis & Kays, Woodlands Pde.
WESTCLIFF-ON-SEA. Radio Constructor Co.
WEYMOUTH. Dorset Radio Lectronic.
WORCESTER., Jack Porter, College St.
WOLVERHAMPTON. Lings Radio, Snow Hill.
WORTHING. G.W.M. Radio, Portiand Rd.

FREE BROCHURE 5d. STAMP

{ )
OR DIRECT FROM: PARTRIDGE ELECTRONICS LTD. (P.W.), BROADSTAIRS, KENT. (Tel: THANET 62535)

G3CED

GOLDRING & GARRARD PRICES SLASHED

6.850 £4.17.6d p.p. 2/6. SP25 Mk 11 £10.15.8d p.p. 10/~
SEE BELOW FOR OTHER MODELS
Goldring 800/E Eliptical Transcription Arm Cart. £11.15.0d p.p. 4/-

PLINTHS AND COVERS

Suitable for ATG60, SP25, 3000, 2500,
3500. Superbly finished Plinth, ready
cut for use, complete with Tinted
Perspex Cover. This unit is finished
in Teak Polish and witl blend in any
modern home. 79/6 p.p. 7/6.

£9,10.0d
£8.12.8d

TURNTABLES
Garrard 2025 TC Son B TAHC Diamond
Garrard 3000 Son 9 TAHC Diamond
Garrard A70 Mk 11 Less Cart.
Garrard SL65B Less Cart.
Garrard AP75 Less Cart.
Garrard SL72B Less Cart.
Garrard SLT5 Less Cart.

10/- P.P. FOR DECKS

SPEAKERS, AMPLIFIERS, ETC.
Teleton CR 10T £29.0.0d p.p. 10/~
Teleton F4200 £42.0.0d p.p. 10/~
Best Sterso Headphones Q 52/8 p. 5/-
"h‘lgﬂer" M/anneh: Cart, Dlamond Stylus
P.p. 5
ova Amp, 5 + 5 Mag and Cer-Input
£15.10.0d p.p, 10/-
3- Way Spaaker System Teak Cabinet, size
.10 Watts Peak, each £5.19.6d

/6
Nova 7500 VHF Tuner Plus 7 x 7 Amp.
£39.0.0d p.p. 10/-

3-Way Speakar System Teak Cabinet, size
21° x 114" x 93" 20 Watts Peak, each
£11.19.6d p.p. 10/~
Prices for good not listed, sent by return
of post. S.A.E. please.

LEAK SANDWICH
(SPEAKER)
Enclosure (26°X 15" x12%) olled
(matt) walnut 8 ohmsa-—up to 35w

handling capacity.
List price £45. 10. each.
Our price £32 each p. p. 10/~

GARRARD SP25 ON PLINTH
WITH COVER
Complete, not wired, £14.12.8d
p.p. 15/-. Ready wired with 5-pin

Din or Phono, 10/6 extra.

Far any other Deck, 3000, 2025TC,
add price of Plinth and Cover to
Deck and add 15/- p.p.

Send P.O. Order, Cheques, etc., to:

AUDIO SUPPLIES

Callers welcome: 50 STAMFORD HILL, LONDON, N.16
Phone: 01-806 3611

open Sun, 10a.m. to 2 p.m. Mon. to Sat. 9.30 to 6 p.m. Thurs. 1 p.m.

M. & B. RADIO

38 BRIDGE END, LEEDS 1
Telephone: 0537 35649

VHF FM/MW/LW
TRANSISTOR RADIO
BRAND NEW 10 tran-
sistor plus 4 diode table
model of well known
British manufacture. The
highly polished wood
cabinet, speaker and pre-
assembled chassis are
supplied separate and
only require fitting to-
gether and the 2 speaker
connections making.
CHASSIS & CABINET
£9.10.0. SPEAKER 25/-
carr. paid.
STC STEREO/MONO HLADPHONLb Brand new lightweight high
quality comfortable padded headphones for stereo or mono use. Weight
10 oz. 20 c/s to 20 Kc/s 300 ohms per carpiece. Supplied with details of
matching circuit for 15 ohms using only 3 resistors. 54/- plus 4/- pp.
12 VOLT TRANSISTOR INVERTERS. 12vdc input. 270vd¢ at 150mA
approx_output. Transformer 2in x 2in x 1iin mounted on aluminium
case 1{in x 2in x 4in. Weight 150z. 65/- plus 4/- pp.
TRANSISTOR MODULATOR PRE-AMP PANEL. BRAND NEW 4
transistors plus 1 diode. 4#in x 23in. Fitted with pre-set microphone gain
control and mod filter. Originally used to drive an NKT404 which
drove a pair. of NKT404s. Supplied brand new c/w circuit of complete
modulator. 22/6d plus 1/6 pp.
TRANSISTOR AUDIO AND MUTING PANELS. Brand new set of
3 panels, Audio panel with transistor gate originally used to drive an

NKT404 output transistor, 2 muting panels with Schmitt trigger circuit
to operate the gate on the audio panel. 8 transistors in all. Supplied with
full circuit 22/6d plus 2/6 pp.
455Kc/s FM LF PANEL., Brand new but faulty 6 transistor panel
usually low in gain. 12/6 plus 1/6 pp.
HAND TELEPHONES. Brand new radiotelephone type press to talk
handsets, 12/6 plus 1/6 pp.
VHF AERIAL C/O RELAYS, Used but OK. 6 or 12v, 4/- plus 1/6 pp
60 UNTESTED MIXED TRANSISTORS 5/- plus 1/- pp.
60 UNTESTED MIXED DIODES 2/6 plus 1/-pp.
USED TESTED VALVES. 12AX7/ECCS83 2/6. 6BJ6 1/6. 6AQS/EL%0
2/6. ECF80 2/-. 6AT6 1/6.

ALSO VARIOUS VHF EQUIPMENT IN STOCK
S.A.E, AND 6d. STAMP FOR LISTS
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T 6.0 p.m. on November 2nd, 1920 switches
A were thrown in a small shack on top of the

Westinghouse Company’s building in Pitts-
burgh, Pennsylvania, U.S.A. and the first broadcast
was about to begin. Throughout the day, the Amer-
ican people had been to the election booths to cast
their votes in the 1920 Presidential election and the
broadcasting of the results had been chosen for the
opening programme.

There were very few receivers, but the station had
arranged for the programme to be relayed over
loudspeakers to a nearby civic centre. These listeners
were privileged to be the first to hear the famous
station call-letters . . . . KDKA, East Pittsburgh”.

The programme continued for some eighteen hours
—Ilong by even present day standards—and a few
hours later the station was again on the air and
has continued to this present day with regular
programmes, still using the same call-sign.

The origins of KDKA dated many years earlier
than 1920. As early as 1915 a Dr. Frank Conrad
(who later became Assistant Chief Engineer of

Harold W. Arlin, the world’s first fuli-time radio announcer.

COLIN RICHES
ARTHUR DOW

Westinghouse) had built a radio receiver to enable
him to hear the time signals broadcast from the
Naval Observatory at Arlington. He did this
primarily to test the accuracy of the watch and a
$5 bet was the motivating factor. The reception of
these signals sparked the enthusiasm of Dr. Conrad
and by July 1916 he was on the air with his amateur
station, 8XK. Dr. Conrad was however unable to
pursue his hobby for long because the entry of the
United States into the First World War caused
cancellation of amateur licences in April 1917.
During the emergency both Westinghouse and
Dr. Conrad were able to gain invaluable experience
as the station was allowed to operate under a special
authorisation for the testing of new radio equipment
for the British and U.S. Governments. '
The ban on transmissions was lifted on October
Ist 1919 and very shortly afterwards 8XK was back
on the air incorporating all the advances made
during the War, making it an extremely well

equipped station for the times.
On the 17th of the same month Dr. Conrad

Picture taken during the first broadcast of KDKA.

became bored with continually speaking into the
microphone and to enable him to make adjustments
on his equipment while it was operating, he placed
the microphone near his gramophone. During the
next few days he made considerable use of this
trick and was amazed to find that listeners began
writing in to ask him to play a particular record, to
convince sceptics that music could be transmitted
over the radio.

The demand however became so heavy that Dr.
Conrad had to stop playing individual requests and
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instead went over to ‘‘broadcasting” gramophone
records over the station for two hours every
Wednesday and Saturday. Dr. Conrad’s use of the
term “broadcast” to describe these transmissions is
the first recorded use of the word.

With four hours a week of transmission time to
fill, the supply of records was soon exhausted and a
local music store agreed to supply the records as
long as Dr. Conrad agreed to announce where they
gguld be bought, and so the first “commercial” was

n.

The popularity of these programmes grew rapidly
and from time to time live singers and bands were
included in the programme with one of Dr. Conrad’s
two sons acting as the master of ceremonies. By the
late summer of 1920 the broadcasts had grown so
popular that a Pittsburgh store ran an advertisement in
a daily newspaper for the sale of radio receivers on
the strength of being able to hear these transmissions.
The date was September 29th, 1920 and it was
probably the one single event that brought about the
first broadcast.

Among the people who saw the advertisement was
H. P. Davies, Vice-President of Westinghouse. He
was already a keen follower of the work being done

First orchestra developed for exclusive radio work was KDKA Little
Symphony Orchestra, with Victor Saudek conducting. |

How the family used to listen in.
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The Aeriola Jr. had range of 15
miles and used to cost about

by their company employee and the advertisement
made him realise that if regular programmes were
provided for the people, they would quickly want
to buy receivers of their own.

Mr. Davies began by winning over the other
officials of Westinghouse and this was done so
quickly that the application for a licence was sub-
mitted to the authorities on October 16th and the
forthcoming election night was chosen for the grand
opening. The enthusiasm of the small group was
such that it was under five weeks between the
newspaper advertisement and the station opening.

For this first scheduled broadcast there was no
studio; a single room accommodated the transmitter,
the record turntable and the staff, William Thomas
acted as the technmician, L. H. Rosenberg as the
announcer and John Frazier and R. S. McClelland
handled the telephone lines to the newspaper offices.
The chief engineer was D. G. Little, a long standing
friend of Dr. Conrad. Oddly enough the main force
behind the project was not there on that night.
Fearful less the new equipment should fail Dr.
Conrad was standing by with his station 8XK, five
miles away, ready to take over in the event of
trouble.

Between the election returns and the occasional
music, listeners heard the same request over and
over again: “Will anyone hearing this broadcast
communicate with us as we are anxious to know
how far and how well this programme is being
heard”.

The broadcast was a national sensation and
newspapers all over the country carried reports on
the broadcast. The mailbag over the next few days
was massive, One of the reports came from H. W.
Itving, now transmitter supervisor of KDKA. He
heard the broadcast on the ship “Antigone”, then off
the coast of Virginia.

KDKA had a fair lead on other stations, and it
was not until several months later that the second
station came on the air, this one being WBZ in
Springfield, Massachusetts which made its first trans-

—conlinued on page 677



ELECTRIC CLOCK
WITH 25 AMP SWITCH
Made by 8mith’s, these 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 smail
dials enable switch on and off
times to be accurately set, Ideal ~— . . .
for switching on tape recorders. Offered at only a
fraction of the regular price—new and unused
only 88/8, less than the value of the clock alone—
post and Insurance 2/9.

FLUORESCENT CONTROL KITS

Each kit comprises seven items—Choke, 2
tube ends, starter, starter holder and 2 tube
clips, with wiring Instructions. Suitable for
normal Ruorescent tubes or the new “Grolux*’
tubes for ish tanks and indoor plants. Chokes
are super-silent, mostly resin filled. Kit A
—15-20 w. 19/6. Kit B—30-40 w. 18/6.
Kit C—80 w. £3/8, Kit E--65 w. 23/6, Kit F
for 8ft. 126 w. tube 88/-. Kit MF1 is for
6in,, 9in, and 12in. miniature tubes, 18/6.
KIt MF2 for 21in. 13 w. miniature tube 20/—.
Postage on Klis A and B 4/6 for one or two
kita then 4/8 for each two kits ordered.
Kits C, D and E 4/6 on first kit than 3/8 for
each kit ordered. Kit ¥ 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
int,olnlde 80 luminous in dark,
jdeal for dark room light or for 3

use with waterproof element, new \.\_
plastic case. 5/8 each. 3 heat model 7/8.

—_—
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 suitable for
controlllng the temperature of any other
appliances using up to 1 amp, Listed at
27/6 each we offer these whiie our stocks

last at only 18/8 each.

—~—=—"F— REED SWITCHES

Glass encased, switches operated by external
magnet—gold welded contacts, We can now offer

3 types:
Miniatuze, 1lin. long x approximately §in.
diameter. Will make and break up to A up to

300 volts, Price 2/8 each. 24/~ dozen.

Standard, 2in long X 3/16in. diameter. This will
break currents of up to 1A, voltages up to 250
volts. Price 2/= each. 18/« per dozen.

Flat. Flat type, 2in. long, just over 1/16in. thick,
approximately tin. wide. The Standard Type
flattened out, so that it can be fitted Into a smalier
space of a larger quantity may be packed into a
square solenold. Rating 1 amp 200 volts. Price
8/e each, £8 per dozen.

Smafl ceramic inagnets to operale these reed
switches 1/9 each. 18/- dozen.

HIGH CAPACITY ELECTROLYTICS
Brand new, not ex-equiprnent.
100 mtd. 25v., 1/3 each 18/- doz.
200 mid. 25v., 1/8 each 15/ - doz.
250 mfd. 50v., 8/8 each 88/ doz.
400 mtd. 40v., 4/4 each 48/- doz.
500 mtd. 12v., 8/~ each £1,1.0 doz.
500 mfr. 25v., 3/8 each 38/ doz.
300 mid, 50v., 4/8 each 48/- doz.
500 mtd. 350v., 8/6 each £4.10.0 doz.
1000 mfd. 12v., 8/- each £1.10,0 doz.
1000 mfd. 18v., 3/4 each 84/~ doz,
1000 mtd. 64v., 7/4 each 80/~ doz.
2000 m1d. 26v., 8/8 each 79/- doz.
5000 mtd. 12v., 4/8 each £2.8,0 doz.
10,000 mfd. 8v., 5/9 each £8.0.0 doz.
10,000 mtd. 15v., 8/8 each £4,10.0 doz.
16,000 mtd. 10v., 10/8 each £58,0.0 doz.
60,000 mtd. 8v., 22/- each £10.0.0 doz.
70,000 mid. 18v., 40/~ each £20.0.0 doz.

TELESCOPIC
AERIAL —

‘ portable, car radio
ransmitter. Chrome pla-
ted—saix sections, extends from

74 to 47in. Hole in bottom for 8BA

screw 7/6, KNUCKLED MODEL FOR
F.M. 10/~
TOGGLE SWITCH
3 amp 250v. with fixing ring 1/8
each, 15/~ doz.
80 OHM BALANCED ARMATURE
EAR PIECE
Uuhble as a microphone or loudspeaker. 476
each,
3 STAGE PERMEABILITY TUNER

This Tuner 18 a precision instru-

ment made by the famous 'Cyldon™

t Company for the equally famous

i Radiomobiie Car Radlo. It is a

medium wave tuner (but set of

longwave coils available as an

extra (1 required) with a irequency

coverage 1620 Kc/s-523 Kefs and

intended to operate with an LF.,

value of 470 Ke/s. Extremely

compact (size only 2§+2+}ins. thick) with

reduction gear for fine tuning. 8nip price this

month 18/8, with circuit of front end suitable

for car radio or as a general purpose tuner for
use with Amplifier. Post free.

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
Jdelay the switch on time of your electric fires, ete., up to
14 hours frem retting time or you can use the switch to give
a boost, period of up to 8 hours. Equally suitable to control
processing. Regular price probably around £5. Special snip
price 28/8, p. & ins. 4/6.

DOUBLE ENDED MAINS MOTOR

On feet with holes for screw-down fixing. To drive models,
oven, blower heater, etc. 8/8 each, plus 8/6 post and in-
surance, § or more post free.

(et ATLAS SLIMLINE FLUORESCENTS

Fluorescent lighting
units made by the
famous Atlas com-
pany, with super
sllent polyester filled
choke and radio suppressed
starter. The tube springs in and
vut and the whole unit is beantifully made
and finished white enamel. Amazingly economical,
Measures 2it, long. Is ideal in Kitchen, Bedroom, Hallway,
Purch, Loft, etc, Pon’t miss this amazing offer, 38/ with tube. Assembled
ready to install. Postage and insurance 6/6 extra. 4ft. twin model 598/8,
post & ins. 6/6. 5ft. twin with diffuser, regular price £21, our price £10,
carr. £1.

230 VOLT MAINS OPERATED KLAXON HORN

This is small (about 10in. long) but has a very piercing and
effective note hence It would make good Fire Alarm or
‘Works stop and start 8iren. Also useful for instance to scare
birds off crops. Made for the G_P.0. so obviousiy best
quality. 8lightly used but OK. 88/6 plus 1/6 p.p.

THIS MONTH'S SNIP

40 WATT 12in. HI-FI SPEAKER, Is undoubtedly one of the
finest loudspeakers that we have ever offered, produced by
one of the country’s most famous malkers. It has a die-cast
metal frame and is strongly recommended for Hi-Fi and
public address. Handling 40 watts R.M.8.—Cone moulded
fibre—Freq. response 30-10,000 c.p.s.—specify 3 or 13
ohms. Chassis diam. 12in,—12§in. over mounting lugs.
Overall hefght $4in. A £10 speaker offered this month for
£5.19,8 plus 7/6 post and jns.

MOTORISED CAM SWITCH

Made by the famous meter company Chamberlain and
Hookham, these have a normal malns 200-240V motor which
sirlves a ratchet mechanism so geared to give one ratchet
action per minute on a wheel with 60 teeth thus a complete
revolution of the cam takes place in one hour, The cam
operates 8 switches (8 changeover and 2 on/off thus 480
circult changes per hour are possible). Contacts, rated at 15
amps have been set for certain switch combinations but can,
no doubt, be altered to suit a special job. Also other switch
waters or devices can be attached to the shaft which extend-
approximately one inch. 47/8, p. & ins. 4/6.

s BARGAIN OF THE YEAR
MICROSONIC KEYCHAIN RADIO

7 transistor Keychaln Radio in very prettv
case, size 2} x 2} X l}in~—complete with soft
leather zipped bag. 8pecification-—
Circuit; 7 transistor superheterodyne.
Frequency range: 530 to 1800 Kc/s. Sensi
tivity: 3 mv/m. Intermediate frequency :

4685 Ke/s or 455 Kefs. Power output:
40mW. Antenna: ferrite rod. Loudspeaker :
Permanent magnet type. 4
To translt 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 perfectly—offered without guarantee -
except that they are new. Price only 24/8 less batterles plue 2.6 post
8 for £7 post free. Rechargeable hatteries 8/8 palr

1 HOUR MINUTE TIMER

Made by famons Smiths company, these have a large
clear dlal, size 4% x 3§, which can be set In minutes up
to ) hour. After preset perind the bell rings. Tdeal for
processing, a memory jogger or, by adding aimple lever,
would operate micro-switch 22/8.

IkW TANGENTIAL HEATER UNIT

This heater unit i the very latert type, most

eficient and quiet running. Iy ax fitted in Hoover
N and blower heaters costing £15 and more. Com-
prises moter, impelier, 2kW. element and IkW
clement allowing switching 1, 2 and 3kW. and
with thermal safety cut-out. Can be fitted int
any metal line case or cabinet. Only need control
switch. 78/8. Postage and insurance 6/6, 21kW,
model 48/8 plus 6/8 p. & p. 2kW model 89/ plus
6/6p. & p.

MICRO SWITCH

5 amp. changover contacts, 1/9
each, 18/— doz. 16 amp Model
2/- each or 21/~ doz.

Mains Connector. A quick
way to connect equip-
ment to the mains safely Ga
and firmly—disconnec- .11?' ”‘0’]9-
tion by plugs prevents k Q|
accidental switching on: g [
has sockets which allo | |
Insertion of meter with- |
out disconnection: cable

inlets firmly hold one L LAY

hair wire on up to four \L?.'e -

7,029 cables. 12/8 each. :
DRILL
CONTROLLER

Electronically changes

speed from approxi-
mately 10 revs. to
maximum. Full power at
all speeus by finger-tip
control. Kit includes all
parts, case, everything and
full instructions. 19/8 plns
2/6 post and insurance. Or
available made up 37/8, plus
2/6 post & p.

BALANCED ARMATURE UNIT
500 ohm, operates speaker or micro-
phone, so useful in intercom or similar
circuits. 6/6 ea, £3.10.0 doz. 80 obm
model 5/8.

BATTERY OPERATED
. TAPE DECK

‘With Capstan control,
This unit I8 extremely
well made and meas-
ures approx. 6 x5 x2
in. deep. Has three
piano key type con-
trols for Record, Play-~
back and Rewind.
Motor is a special
heavy duty type in-
tended ior operatlon
off 4/5 volts. Supplied
complete with 2 spools ready to install. Record,
Replayhead is the sensitive M4 type intended for
use with transistor amplifler. Price 79/8. Post
and insurance 4/6. Unused ex-equipment.

PROTECT VALUABLE
DEVICES

FROM THERMAL RUN- . o
AWAY OR OVERHEAT- 5
ING: Thyristors, recti-
fiers, transistors, ete.,
which use heat-
sinks can easlly be
protected. Bimply
make the contact
thermostat part of
the heat-sink.
Motors and equip-
ment generally,
can also be ade-
quately protected by

having  thermostat< in
strategic spots on the casing. Our contact therme-
stat has a ocalibrated dial for setting hetween
90deg. to 190deg.F. or with the dial removed
range setting is between 80 to 800deg.F, Price 10/-

THYRISTOR LIGHT DIMMERS
Will dim incandescent lighting
up to 600 watts from full
brilliance to out. Fitted on M. K.
flush plate, same size and fixing
as standard wall rwitch, so may
be fitted in place of this, or
mount on surface, Price com-
plete in heavy plastic box with
contral kuob §9/8,

MINIATURE
WAFER SWITCHES
2 pole, 2 way—4 pnle, 2 way—
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 way—2 pole
& way—1 pole, 12 way. All at 3/8
each, 86/~ dozen, your assortment.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Relf-regulating
temperature control. 10/~ post free.

0.005mFd TUNING P
CONDENSER R 7;7}/
Proved design, ideal fo. straight or -~ /f;v
reflex circuits 2/8 each, 24/~ doz, C;«

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and amplifiers,
Adjustable output 6v., 9v., 12 volts for up to
500mA (class B working). Takes the place of any
of the following batteries: P£1, T'P3, PP4, PPH,
PP7, PP9 and others. Kit comprises: mains

former rectifter, thing and load resistor,
condensers and Instructions. Real snip at only
16/8, plus 3/6 postage.

Where postage iz not atated then orders
over £5 are post free. Below £3 add 2/9.
B.A.E, with enqulres please.

ELECTRONICS (GROYDON) LTD

Dept. PW, 266 London Rd., Croydon CRO 2TH
Also 102/3 Tamworth Road, Croydon
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6BJ6 8/-6K7 1/9,787 45/-)20P4 20/-|78 5/~ DF92 8/6| ECF80  8/8) EM84 7/8|PCCS9 10/6,PY800 9/8,UCHS81 7/~

VALVES |6BQ7a 7-|6k7M  8/8|7Y4 §/8{20P5  20/- |80 78| DF96  7/6|ECFS2 /6| ESU150 20)~|PCC189 10,8/ PYS01  9/8|UCL82 7/

6BR7 17/-|6K7G  9/-|9BW6  7/-|26A6  5/8(85A2  7/3|DH77  4/9|ECH21 12/8|EYsl  7/6|PCF80  6/0|R2 7/8| UCL83 11/8
1A7 7/0|6BR8  12/8|6K7GT 4/8|10C1  20/~|25L6GT 7/-|150B2 11/ DK32  7/8| ECH35 11/8/EYS6  7/-|PCF82 /8 R19 7/9|UF41  10/6
1Ds 7/8|6B87  25/-|6K8 2/9|10C2  12/8(25Y5  8/~|150C4 9/86|DK91  6-{ECH42 13/-|EZ35  6/-|PCF84  8/- |RG5/500 80/~ | UF8Y  7/8
1Hp 7/-|6BW6 14/8|6KSM 11/8|10F1  14/8(25Z4 /8|80l 9/6|DK92 9/~ |ECHS1 5/9|EZ40  9/-|PCF86  9/-|8130  40/-|UL4l 1%/~
ILD5  6/-|6BW7 13/-{6K8G  8/-|10F3  18/-125Z6  8/-|807 9/-|DK96  7/9| ECHS3 8/6|EZ41  9/8| PCFSOL 9/9|8P4 8/-|UL84 7/~
INGGT  8/-|6C4 5/-|6K8GT 7/-|10F9  10/6|2576  8/8(813USA DL6s  95/—|ECL80 7/-|EZ80  5/8|PCF802 9/8|SP41  6/6|UMS0  §/6
IR5 8/—-|6C56  5—{6K25  15/-|10F18  8/~|28D7  9/3 120/-|DL92  6/3|ECL82  7/-|EZ81  5/8|PCF805 15/-|SP61  6/8|UU6  21/-
184 5/6|6C6 3/9{6L1  1g/-|1oL1  8/-{30CI 8/9(813 75-DLe3 4/ |ECL83 10/8|GY501 15/-|POF806 13/-|8TV280/80 |UU7  21/-
185 486C8c 8- 6L6¢  7/9|10LD11 10/8|30C15 15/-|866A  15/-|DL94  6/9|ECL86 9/-1GZ30  10/-| PCF308 15/8 95/-|UUS 21/~
IT4 4/-|6CD6G 24/-|6118  6/—{10P13 13/8(30C17 18/-|954 5,3, DLO5  7/9| ECLL80040/-|GZ32  10/-{PCLS2 7/8|8U25  19/6|UUS  8/3
3A4 4/-|6CHE6  7/6/6Q7G  8/-j11E3  70/~|30C18  15/- 1625 6/6/DL96  7/8|EFe  20/-|GZ34  11/-|PCL83 10/3|8U2150 12/6/UY21  9/8
3Q4 7/8/6CW4  13/86Q7GT 86 12ATe  4/8|30FD  17/-|4022AR 67~/ DM70 6/~ EF37A 7/-|HN30p 20/-|PCL84 8/8|T4l ~ 17/8)UVdl 8/
3Q5 7/-|6D6 3/9{6SA7M  7-|12AT7  @/-|30FLI 18/-|5763  1%/-|DY86  8/-|EF39  8/-|KT36 18/~ PCL85 /8 TDD4  8/6|UYss ~ 6/8
384 6/3|6E3 7/8/63C7  7/-|12AU6  5/8|30FL12 18/-|7193 g-iDYs7  6/6|EF4l 10/~ KT61 22/8/PCL8S /3| TH41  85/-| VMP4G 17/-
3v4 89|6F1  12/6/65G7  8/-|12AU7  5/9|30FL14 15/6{7475  14/-|KeéscC 12/-|EF50  5/-|KT66  30/-|PD500 28/ Ul0 7/6|VP4B  25/-
BR4GY 10/6/6F3¢  8/-|6SH7  8/8{124X7  6/3|30L15 17/-| A6l 9/6|BA50  8/8|EF80  4/86|KT81 85/~ |PENA4 20/-|Ul4 7/6| VR105/30 6/8
5U4G  5/8|6F6G  5/-|68J7  8-|12BAG  8/-|30L17 17/-|ATP4 /3| EABCS0 6/8/EF85  7/-| KT8l (7C5) |PENB4 20/-|U1D 8| VR150/30 6/~
5V4G  8/-|6F8G  5/8|68K7GT 4/9|12BE6  6/3/30P4  22/8| ATPG 12/-|EAF42 10/-|EF86  6/8 22/6|PEN45 7/-|U25  18/8|VI26  18/-
5Y3GT 6/_|6F11  6/8|6SL7GT 6/-|12C8GT 5/-|30P12 16/~|ATP7  8/8|EB41 10/-|EFS9 56 KT88 34/~ PEN46 4/-|U26  15/8 VI3l = 80/~
574G 7/-|6F13  6/8|6SN7GT 5/8|12E1  20/-|30P19 15/-|AU2  80/-/EBOL  3-|EF91  3/8|KTW61 12/6|PL36  10/0) U78 4/8|vUL1l  8/9
6/30L2 15/-{6F14  12/8|6: 7/8|1205GT  2/8[30PL1  16/~|AUS 8/9|EBC33 8/8|EF92  2/8|KTZ41 6/-|PL81  9/6|U191 18/8| VU120 12/8

8Q7
6A7 15/-{6F23 18/-|6U4GT 12/-|12J7GT 6/8]30PL13 18/8{AZ1 8/-|EBC41  9/9|EF98  1§/-|ML4 17/8| PL82 8/6| U251 16/8| VUG08 85/-
6A8G  12/8) 6F24 14/-16UsG 7/8112K7GT 7/-|30PL14 15/-[AZ31 10/~-| EBCO0 4/9| EF183  8/8|ML6 7/6|PL83 7/81U301 12/6| W81M  1§/8
6ACT 4/-{6F25 15/-|6V6M  12/-|12K8GT 8/-)35A5 12/6|CBL31 16/-{EBF80 7/6|EF184  7/-|MSP4 10/-|PL84 /- U403 8/8( XH1-5  §/-
6AKS 5/-16F28 14/-[6V6G 4/6|12Q7GT 6/-|35L6 9/-|CCH35 15/-| EBF83 9/-| EL32 8/6|MU14 7/6{PL500 14/8| U404 7/86(XP1-6 &/~

6AM5  4/8|6F3:>  2/9|6V6GT 6/6|12SA7  8/-|35W4  4/6/CL33  20/-|EBFso 6/8|EL33 12/8 MX40 12/8)PL504 18/-|U80L _23/6; Y63 /e
6AM6  3/6|6G6 3/8|6X4 4812567  6/-|35Z3 10/~ OV450 25/-|EBL1 14/-|EL34 10/6|N78  19/-|PL508 29/-|UABCS0 /8 OAZ  11/-
6AQ5  8/8|6H6 3/-|6X5G  4/8|12887 3/-|36Z4cT 8/8 CY30 12/8| EBL21 12/-|EL38  22/6|N108  25/-|PL303  20/-| UAF42 10/6 0AZ200 11/-
6ASTG 15/~ 6J5M  98/-|6X5GT 6/~(1287  3/9{35%5 6/~ CY31  8/6|EBL31 27/6|EL4l 11/ \NGT1 3/6|PL802 16/8 UBC4l 93 0AZ201 10/
6AT6  4/9635G  4/-|7B6  11/8|128K7  4/9137 6/6 DAC32 7/-|EC30  5/-|EL42  11/8/0A2 6/~|PX4  24/-|UBCS1 8/3|0AZ207 9/8
6AU6  5/-|6J5GT  5/6|7B7 7/8|128R7  5/-|42 6~ DAF91 4/8|ECC81 6/-|EL84  4/9/0C3 5-1PX25 27/6|UBF80 7/-|0A2210 6/6
6B4G  20/- |6J6 3/6/7C5  99/8(14H7  9/8|50B35  8/B)DAF96 7/8|ECC82  5/9|EL95  7/-|024 4/8|PY33 10/ UBFS9 7/8| OAZ222 8/
6BSC - 9/-|6J7M  8/8,7C6  15/~|19AQ5 5/-|50C5  8/3/DCCS0 20/~ ECCS3  8/3| ELL80 20/-|PC86  11/8|PYS1  5/9/UCC84  8/8) 0AZ224 7/8
6BA6  5/-(6J7G _ 8/-|7Ds 8/~|20D1 10/-|50CD6G S1j-|DFs3  8/-|ECCS84  56|EM34 18/~ |PC88  11/8)|PYS2 53 UCCS5  7/6|OAZ241 4/8
6BE6  5/-|6J7GT  7/8|7H7 €/6|20F2  14/-|50L6GT 8-|DF70  9/-|RCC85 &/-|EM80 7/6|PCo7  8/9|PY83  7/-\UCFS0 8/80AZ242 4/8
6BH6  8/~|6K6GT 8/-|7R7  13/-[20L1 _ 20/-|75 9/6|DFo1 4/ |ECCSS  7/6|EMa1  12/6|PCC84 _ 6/8/PY500 18/8 | UCH42 10/8]0AZ246 4/8

AF117 5/~ BCl57  4/- BFY51 4/ NKI213 5/-|0Ab 3/-)OAB5  1/8,0C3  10/-|OCi6  5/-]0C82D  bj-
TRANSISTORS AF186 8/—|BCY32 10/-|BFY5s 8/6/NKT214 8/-(0AL0  8/6|0A200 1/8|0C36 12/6/0C77  8/-|0C83  4/8

AF211 12/8|BCY33 4/-|BY100  4/-|NKT217 8§/-{0A70 2/~|0A202  2/-|0C44 3/8|0C78 §/-0C84 4/9
2N2147 18,—) AC107 7/6\AD149 10/~ |AF212 15/-|BCY34 5/-|BY211 7/-INKT274 4/-|0A71 2/-|0A210 6/-|0C45 3/-|0C78D  5/8|0C170 b/-
2N2160 12/6] AC128 5/-| AD161 7/8 |ASY53  4/-|BF167  5/-|BY213  §/—|NKT277 4/-|0A79 2/-|0C16 10/-| 0C70 2/6 | 0C81 5/-|0C171 8/-
2N2369A 4/-|ACY17 8/-|AD162 7/- |ASZ21  8/8|BF173  6/-|GET880 7/8| NKT403 15/~ 0A81 2/-10C19 7/6(0C71 3/-|0C81D  4/-|0C200 /6
2N2926 2/8|ACY18 5/-|AF114  §/- |BC107 2/6|BFX13 4/8|GJTM 7/6| NKT404 12/6|0A90 2/-10C23 12/8|0C72 4/6 [0C82 5/~]0C201 9/8
9N3056 14/6| ACY39 11/-|AF115  5/9 |BCL08 2/6| BFX86 8/6 NKT713 5/-|0A91 1/6(0C26 §5/~|0C75 5/- OCP71 19/8
2N3818 7/-1AD140 8/-'AF116  8/8 IBCluY 2/8| BFY50  §/-

SEND S.A.E. FORLIST OF 3,000 TYPES
Express Postage Insurance 9d per valve. 6,000 types in stock send for lists, S.A.E,

R S I ““Renowned for Service”
n n B BLACKWOOD HALL, WELLFIELD ROAD., STREATHAM, $.W.16

Tel. 769-0199/1649. Open to callers $ a.m.—5.30 p.m. Closed Saturday 1.00—2.30 p.m.

BAKER 12in. MAJOR £9

The remarkable quality and performance
of the “Major’’ makes possible truly
brilliant and rich sound from a single
loudspeaker. It recreates the entire
musical spectrum from 30 to 14,500 c.p.s.
The unit consists of the latest double
cone, woofer and tweeter cone together
with a special Baker CERAMIC mag-
net assembly having a flux demi? of
14,000 gauss and a total flux of 145,000
Maxwells. Bass resonance 40 c.p.s.
For Hi-Fi or P.A. Rated 20 watts.

Voice coils available 3 or 8 or 15 ohms.

SUPER

SENSITIVE
12" LOUDSPEAKER

rin £28.15.0 8

Incorporating the Fane specially
developed High Power Voice Coil

HIGHER SENSITIVITY
HIGHER ACOUSTIC OUTPUT
HIGHER POWER HANDLING
WIDER FREQUENCY RANGE

Major Module 30-17,000 cps with
tweeter, crossover, baffle ‘l I Io o
19 x 124in. and instructions. . .

Latest Catalogue 1/~
with enclosure plan
Bensham Manor Road Passage, Thornton Heath, Surrey.
f Telephone 01-684-1665

multi-drawer storage units
NEW/! HANDY! TIDY! I-N-T-E-R-L-0-C-K-I-N-G

Newest, neatest system ever devised for storing

small parts and p ts: resistors, S,
Available in alternative models diodes, transistors,etc. Rigid plastic units, interlock
together in vertical and horizontal combinations.
TYPE ‘A’ (General Purpose) TYPE 'B’ (Bass Guitar, etc.) I:,‘,.":f:{ﬁ".‘,‘.’éﬁ';f,51':.-‘:’53i?ﬁ‘.;'::fsiszlgts_
Flux Density 20,000 lines Flux Density 20,000 iines : .
Power Handling o Power Handling w cabinet for wall, bench or table top.
e s 100 Watts [onerband 75 Watts BUY AT TRADE PRICES!
Frequency Response 30-16,000 Hz  Frequency Response 40-10,000 Hz | SINGLE UNITS (Sins x 2}ins x 2¢ins)
Voice Coil Impedance 8 or 15§, Voice Coil Impedance 8 or 15§}, Usually 2/6 each. Our Price 24/- dozen
Weight 18 Ib Weight 18 Ib DOUBLE UNITS (Sins x 44ins x 2¢ins)
Voice Coil Diameter 2 in. Voice Coil Diameter 2 in. Usually 4/6 each. Our Price: 40/-dozen
Cone: Single with Cone: Single with PLUS QUANTITY DISCOUNTS!
Plastifiex surround Plastifiex treated surround grje.—s glsoa,.d over ll))..:uc: IIII-Gin ;r;'e g
f rders and over Deduct in the
ALSO AVAILABLE 'CRESCENDO’ 15 Full Frequency Range £35.18.0 Orders £20 and over Deduct 2/- in the £
' iri o, Packing/Postage/Carriage: Add 6/- to
Manufacturers enquiries to all orders under £3. Qrders £3 and over,
FANE ACOUSTICS LTD. Hick Lane, Batley, Yorks. Packing/postagejcarriage free
Quotations for Larger Quantities

Sole Distributors to wholesale and retail trades )
LINEAR PRODUCTS LTD. Electron Works, Armley, Leeds Wam {Dpt.PW10) 31 ALBERT RD. A place for everything
s okl _JHENDON-LONDON NW4  Everything in its placel
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TEGHNIGAL
TRAINING

in radio tele vi:;ian
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish to
prepare for a recognized examination, ICS can
further your technical knowledge and provide the
specialized training so essential to success. ICS
have helped thousands of ambitious men to move
up into higher paid jobs—they can help you too!
Why not fillin the coupon below and find outhow ?

Many diploma and examination courses available,
including expert coaching for:

® C. & G. Telecommunication Techns'. Certs.
@® C. & G. Electronic Servicing
® R.T.E.B. Radio/T.V. Servicing Certificate
® Radio Amateurs' Examination
® Radio operator Certs
@® General Certificate of Education, etc.

Now available Colour T.V. Servicing

Examination Students coached until successful

N EWSELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory and prac-
tice of valve and transistor circuits, and servicing work while
building your own 5-valve receiver, transistor portable,

and high-grade test instruments—all under expert tuition.

Transistor Portable available as seperate course.

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and Electronics.

o e e e e

INTERNATIONAL
CORRESPONDENCE SCHOOLS

|
|
i |
EST. 1891 l
Dept. 17!, Intertext House, Stewartt Road, London, S.W8. 1
Please send me the ICS prospectus—free and without obligation. I
(state Subject O Exam)........oevviinriiniiernuiiirenieniiinesinesenn '
|

|

)

NAME
(BLOCK CAPITALS PLEASE)
T ) U E S S ST SO

JNTERNATIONAL CORRESPORDENCE EEHUMS

Going Back
—continued from page 674

Early copy of KDKA’S ;'Radlt; Times”.

mission on September 19th, 1921, After that stations
were opening every few days and within a year over
a hundred stations were regularly broadcasting and a
million receivers had been sold.

Even before the opening of WBZ, KDKA had
broken ground with all sorts of transmissions. On
January 2nd 1921 a religious service was relayed
from a local church, on March 4th the inaugural
address of the newly elected President Harding was
read out on the station at the same time as the
speech proper was being made in Washington. On
April 11th the first sports commentary was carried, .
a boxing match, and on May 19th the first farm
programime was started.

For the first six months programmes originated
from the transmitter room, there was little need for
a studio as most programmes consisted of either
gramophone records or were relays from outside
points. In May, however, regular live music was
added to the schedule and although these at first took
place in a small auditorium in the building, room
resonance proved so serious that they were trans-
ferred to a tent on top of the main building and it
was not until October 3rd that the first proper
studio was built.

Dr. Frank Conrad however was a true innovator
and having seen that the station was properly
established he turned his interest to the short-wave
bands. In conjunction with a few other amateurs he
becan some of the first tests on wavelengths below
100 metres, then considered of little value. In August
1922 8XK began relaying the programmes of KDKA
and a year later all programmes were relayed on
short waves and these were heard in Great Britain.

Conrad died in 1941 but in the intervening years
did a great deal of research into f.m. and television.
Others were also working in these fields but Dr.
Conrad’s contribution was considerable and he was
the holder of innumerable patents.
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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.

requests for particular circuits. The less serious

have asked for colour TV circuits and stereo
systems but the vast majority have asked for simple
circuits that are functional when finished.

One such request from a reader in Manchester
asked for a megaphone or loudhailer suitable for
use with a car battery. At first this seemed almost
impossible, bearing in mind our limitations on a
maximum of twenty components and twenty
shillings, but after a little thought the circuit in
Fig. 1 was evolved. Let me state straight away that
the loudspeaker and the various items needed to
form the cabinet and chassis are not included in the
price and even so it will be a tight squeeze to stay
under our price limit.

SINCE this series started we have had many

THE CIRCUIT

A careful study of the circuit in Fig. 1 will show
that it is basically a mating together of two pre-
viously published circuits, the Gramophone Amplifier
and last month’s General Purpose Preamplifier; there
are some minor differences but the basic circuit is the
same. The amplifier produces an output in the order
of 1 watt—quite adequate for a megaphone.

Megaphones—or loudhailers as they are often
called—are designed so that both high and low
frequencies are not only unnecessary but actually
undesirable. The microphone used is one of the
balanced armature earpieces that we used in our
intercom circuit some time ago. These used to be
used in military telephones and are not only very
sensitive and cheap but have an ideal frequency
response for our requirements here. Since there is
little bass content in the voice and little output from
the microphone in this region, a high value coupling
capacitor is unnecessary, a 0-54F one was used in the
prototype, low value electrolytics (1¢F to 54F) are
however much smaller physically and cheaper and
they could be used instead. In this case the negative
connection would go to the microphone.

One of the problems in building a megaphone is
acoustic feedback, that is the sounds of the loud-
speaker getting back into the microphone and
causing a ‘“howl-round”. This problem can be
reduced by attenuating the upper frequencies and
C2, connected between the base of Trl and the
negative line, achieves this.

R1 provides base bias. Note that if an electrolytic
is used for Cl the value of Rl may have to be
altered to allow for leakage. R2 acts as the collector
supply and load and the output is coupled via C3 to
the volume control VR1. C3 is 0:5xF and the same
rules apply to it as to CI, that is an electrolytic
could be used in its place.

C4 acts as a d.c. blocking capacitor and feeds the
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Cc1
05

——
c2
05

BA.

Earpiece

Tr1 ™2 Tr3
BC169C BC169C oC26
Fig. 1.: The circuit of the ""Take 20" Megaphone

signal to the second transistor, Tr2 which, like Trl,
is a BC169C. The emitter of Tr2 is connected to the
negative line via a 470Q resistor connected through
the loudspeaker; this tends to d.c. stabilise the
conditions in the output stage. A positive feedback
loop exists and it is essential that C5 is included to
decouple the audio. VR2 is a small preset potentio-
meter which acts as the collector load, this sets the
quiescent current through the output stage, Tr3. An
0OC26 has been specified for Tr3 but in fact almost
any germanium power transistor would do—some
of those available as unmarked surplus types would
do well here.

The loudspeaker impedance is not all that impor-
tant and a 30 type has been specified here only
because these are more common than others, it is
however essential that it has a cone diameter of over
6in. Speakers with smaller diameters will have their
cones biased one way by the quiescent current
through the output transistor and whereas this is
acceptable on larger speakers it will cause intolerable
distortion in smaller types.

The power supply is nominally 12V and the
internal impedance of this will usually mean that no
decoupling is needed, however, if stability problems
arise a 250uF 16V capacitor connected across the
two supply rails will probably cure this.

CONSTRUCTION

As the loudspeaker has to be fairly large it will be
difficult to build a handheld unit and in any case it is
far simpler to build the amplifier into the loud-
speaker cabinet. Tr3 must be heat sinked. VR2
requires setting only once; before switching on set
it to minimum resistance (so Tr3 base and emitter
are shorted) and after applying the supply current
increase this slowly until signals are relatively
undistorted—increasing beyond this point will only
raise the quiescent current.

In the region of high quiescent current the quality
is good but Tr3 will become very hot and may blow,
so care should be taken with the setting.



MAKE 5 DIFFERENT

TRANSISTOR RADIOS Last 250
2 TOTAL
Ltz 396

Amazing Radio Construction
set! Become a radio expertfor
89/6. A complete Home Radio
Course. No experience needed.
Parts including simple
instructions for each

design. Ilustrated

Step-by-step  plans, ONLY
all Transistors, loud-- 5 5
speaker, personal LJ

phone, knobs, screws, etc., all you need. Box gize 14" x 10~

REAL WORKING ELECTRONIC ORGAN

Don’t confuse with ordinary electric organs that simply blow air
over mouth-organ type reeds etc. Eight months were spent in
creating and testing this superb, revolutlonary electronic
organ, Fully transistorized—~no valves. Proper self-contained
loudspeaker, Fifteen separate keys span two full octaves—play
the ' Pellow Rose of Texas', play “‘Silent Night”, play ' Auld
Lang Byne”, play lots and lots of similar tunes on this real
working electronic organ, Although it’s no theatre organ it's
certainly po tiny thing, it measures 13} x 10 x 21*, Uses
standard battery. You have the thrill and excitement of
building it together with the pleasure of playing a real, live,
throbbing electronic organ. Take it anywhere—play it anywhere,
NO PREVIOUS ENOWLEDGE OF ELECTRONICS NEEDED—
NONE WHATEVER. No soldering vecessary. It really is as

simple as a.b.c. to make. Anyone {rom nine years upwards can build it easily in one short evening follow

ing the tully illustrated, step-by-step, simply worded instructions. BIG DEMAND ANTICIPATED FOR

THIS UNIQUE INSTRUMENT at our low, low building price. ONLY 85/- 4 4/6d. P. & P, for all parts,
resist

knobs, transformer, volume control, wire, nuts, screws,

including case, |

d
P 3

x 2% (parts avail. separately). Bend only 39/6 + 4/6 P. & P,
Money back guarantee, Makes exciting Christmas Present.

simple (but futl) instructions, etc. etc. uses standard PP3 battery (parts available separately) Nicely boxed makes thrilling
Christmas present. Have allthe pleasure of making it yourself, finish with an exeiting gift for someone. Money back quarantee.

“READ PEOPLE'S MINDS"—TEST THEIR NERVES
—BEAT THEM AT CARDS—TEST THEIR MEN.-
TAL ABILITY, ETC. WITH THIS ASTONISHING

Make this an exciting ELECTRONIC
Christmas BRAIN-BOX

1f you’ve seen a giant computor on show at an
electronics exhibition, you will have seen people
of all ages queueing to pit their abilities against
the giant electronic brain. There is a tremendous
fascination that attracts ordinary people and
professional engineers alike vo electronic games
of skill, chance and mystery. With this “‘Brain-
box’’ you will be able to perform mind-boggling
Jfeats. THE MIND READING DEVICE will make
people swear you have ‘“‘telepathic’’ powers. THE
AMAZING CARD TRICK UNIT completely
mystifies and baffles from one to six people.
You correctly “‘guess’’ the two cards each person
has selected at random from a pack they themselves
. shuffled. THE ELECTRONICS NERVES TESTER
puta 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.) Can be adjusted from the weakest to sirongest person. THE ELEC-
TRONIC MAZE tests the mental ability of the player because it uses psychology with an electronic
twist to it, You can change the maze pathways in seconds to prevent the maze becoming too stale
after lots of use. Completely safe and foolproof, uses standard battery. Size 187 x 12* x 6~ (Max.)
You can play all these games and more beside after buililing the “‘Brainbox”. WE GUARANTEE
THAT ANYONE FROM NINE TO 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 57/8d + 6/6d P. & P. for all parts including chassis, switches,
stylus, signalling lights, wire, nuts, screws etc. etc. Uses standard U2 betterv. (PARTS AVAIL-
ABLE SEPARATELY) FULL OPERATING DIRECTIONS WITH EACH OF THE PROJECTS
MONEY BACK GUARANTREE. )

S ]

EAVESDROP ON THE EXCITING
WORLD OF AIRCRAFT COM-
MUNICATIONS -JUST OUT V.H.F.

AIRCRAFT BAND CONVERTER

Mbny thousands of v.h.1. Aircraft Band Converters now
selling in U.S.A. Listen in to AIRLINES, PRIVATE
PLANES, JETPLANES. Eavesdrop on exciting crosstalk
between pilots, ground approack, ground conirol, airport
tower. Hear for yourself the disciplined voices hiding
tenseness on talk downs. Be with them when they have to
take nerve ripping decisions in emergencies—Tune into
the international distress frequency. Covers the
aircraft frequency band incluling HEATHROW, GAT-
WICK, LUTON, RINGWAY, PRESTWICK ETC, ETC.
CLEAR AS A BELL. This fantastic fully transistorised
instrument can be duill by anyone nine to ninety in under
1100 hours. (Our design team built four—everyone worked
first time). No knowledge of radio or electronics required.
No soldering necessary. Fully illustrated sitnply worked
instructions take vou step-by-step. Uses standard PP3
battery. Size only 43" x 3” x 1§”. Allyou do is extend rod
aerial, place close to any ordinary medium-wave radio-
(even tiny portables) NO CONNECTIONS WHAT-
EVER NEEDED. Use indoors or outdoors. THERE WILL
BE ENORMOUS DEMAND FOR THIS NEW DESIGN.
SEND NOW. ONLY 47/8 for all parts, incluaing case,
nuts, screws, wire, ete. etc. (parts available separately).
NICELY BOXED MAKES THRILLING CHRISTMAS
PRESENT. Money back guarantee.

FIND BURIED TREASURE!

UNIQUE RADIO FOR

BEDROOM OR OFFICE

No batteries, no electricity, never . T
wears out

Tune in your favourite programmes or the news, or sports in the Office
or in your bedroom. Uses sensitive, germanium diode originally evolved
from Wartime radar. Never buy a battery. Never use electricity. Never

TREASURE LOCATOR
FULLY TRANSISTORIZED

NOW IT'S HERE AT LAST, aiter experimenting for four and a
half months with a multitude of different circuits and carrying
out actual field tests with prototypes, our design team have come
up with this real winner, This fully portable transistorized metal
locator detects and tracks down buried
metal objects—it signals exact location
with loud audible sound (no phones

replace. Covers all medium waves. Clear beautiful tone. Size ONLY
41" x 23" x 13" in beautiful case. ONLY 7 CONNECTIONS

BULALT ALMOST BLINDFOLD IN UNDER 15 MINUTES! I 9/6
1deal for absoiute beginner from 8 years of age upward

AND IT°S WORKING. No soldering necessary. CAN BE
8.
SPECIAL PRICE TO CLEAR STOCKS OF COMPONENTS, Ol_ﬂaY 19/6d + .

used). FINDS GOLD, SILVER, LOST 3/6d. P. & P. for all parts including beautiful case, Ger tor, tuning cond: , personal phone,
COINS, JEWELLERY, KEYS, WAR wire, nuts, screws. SIMPLE AS A.B.C. INSTRUCTIONS. Will make an. exceplional Christmas present. (Parts available
SOUVENIRS, ARCHAEOLOGICAL separately). Money Back Guarantee.

PIECES, METALLIC ORE, NUGGETS
ETC. ETC. Outdoors or indoors. Ei-
tremely sensitive, will signal presence of
certain objects buried several feet below
ground! No knowledge of radio or
electronics required. Can be buill with
rase in one short evening by anmybody
from nine years of age upwards, with
the wonderfully clear, easy to follow,

step-by-step, fully illustrated

ONLY

instructions—iy really is easy

SHORTWAVE TRANSISTOR
RADIO

Can be built in one evening

At last! Alter trying countless circuits searching for easy build, worke
frst-time short waver. Giving advanced world-wide performance, we chose
this ‘Sky Roma’. Anyone from 9 years up can follow the step-by-step,
easy-as-ABC, fully illustrated instructions. (We built ten p}'opotypes and
every one worked first time) no soldering necessary. 76 stations logged on
rod aerial in 30 mins.—Russia, Africa, USA, S witzerland, cte. Experience
thrills of world wide news, sport, music, etc. Eavesdrop on unusual broad-
casts. Uses PP3 battery. Transistorised (no valves!). Size boly 3" x 43" x 1§*.
As {r g demand jcipated price held to only 45/- 4 3/6 p. & p.
for all parts incl. Cabinet, screws, instr. ete. (Parts available separately).
Money back guarantee.

AMAZING TRANSISTORIZED
CIGARETTE RADIO

Yes, a perfecily ordinary packet of cigarettes! But watch your iriends OTAL

astonishment on hearing its range of stations loud and clear. .Holds‘lo BUILDING

cigarettes yet conceals seusitive, fully transitorised circuit (including PRICE

tiny battery). A young boy can assembie it in under hours. No 9/6
A 4o

Only 16 to make. ALL PARTS including
8 Westbourne Grove, London W.2,

semi-conductors. Simple as ABC Illustrated Plans, etc. ONLY 29/8
GONGORD ELEGT RONIGS LTD (Dept- Pw1 4) (Nr Bayswater & Queensway Tubes. | ::“a'“let:s I;-Bfl:::nesn;:)

plus 2/8 post, etc. Parts available separately. Money back guarantee.
e —

as A.B.C. Fully vransistorized
—no valves. Uses standard
PP3 battery. No soldering
necessary. Size of detector

head 131" x 10”7 x 23“
Great demand expected
at this remarkably low
price—ORDER WHILE
PRESENT STOCKS
LAST. All parts including
detector head case, nuts,
rerews,  wire, simple
instructions etc. etc
ONLY 47/64 + 6/6d
P. & P. (Telescopic
handle as itlustrated 25/-
exira), Parts  available
«cparately. Nicely boxed
makes fantastic Christ-
mas gift! Made up looks
worth £15! Money back
guarantee.
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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
flexsbility 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 newtuner, for example
can be used with any good high fidelity system as welt as Project 60.

Project 60 now falls into four interdependent groups : — 1. The Z 30 and
2.50 amplifiers which have only 0.02% distortion at all output levels and
are useful 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 amphfiers. 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)
Joud 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 60 system.

Project 60 modules incorporate some of the most advanced cireuitry
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
skill or previous experience since the manual supplied with the modules
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 80 systems. This 48 page
manual is available separately, price 2/6d including postage.

System The Units to use In conjuction with CostofUnits  +Project60tuner
A Car Radio 2.30 Existing car radio, Sinclair 89/6
Micromatic
B Simple battery powered Z2.30 Crystal pick-up, 12V or more 89/6
record player battery supply and volume
control
C Mains powered record player 2.30and PZ.5 Crystal or ceramic P.U. £9.9.0 £34.9.0
Volume control etc.
D 20420 watts R.M.S. stereo Two Z.30s, Stereo 60 Crystal, ceramic or magnetic £23.18.0 £48.18.0
amplifier for most needs and PZ2.5 P.U.. mostdynamic speakers,
F.M. tuner etc.
E 20+ 20 watts R.M.S. stereo Two Z.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 Alidynamic speakers
F 40+ 40 watts 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 2.50 Microphone, upto 4 P.A. £5.9.6
system speakers, 12V car battery with
converter, or 45V d.c., controls
H Indoor P.A One Z.50, PZ.8and Microphone, guitar. heavy £17.8.6.
mains transformer duty speakers etc., controls
d High pass and low pass filters A.F.U. D, Eor F as above £5.19.6

I=3ir
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2.30 & 2.50 power

The Z.30 together with the Z.50 are both of
advanced design using silicon epitaxial planar
transistors to achieve unsurpassed standards
of performance. Total harmontc distorton_is
an incredibly low 0.02% at full output and all
lower outputs. Whether you use the Z.30 or
Z b0 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 Z.30 use PZ5 for most domestic
requirements, or PZ 6 if you have very low
efficiency loudspeakers For Z.50, use the PZ 8
described below.

SPECIFICATIONS (2.50 units are inter-
changeable with Z.30s in all applications).
Powser Qutputs

2.30 15 watts R.M.S. into 8 ohms, using 35V 20
watts R.M.S. into 3 ohms using 30 volts.

Z.60 40 watts R.M.S. into 3 ohms from 40 volts
30 watts 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 70dB unweighted
Input sensitivity 250mV into 100 Kohms.
Forspeakersfrom 3 to 15 ohms impedance.

Size 33 x 21 x 3 ns.

amplifiers

F et =]

Z.30
Built. tested and guaranteed with circunts and

instructions manual 89 / 6
Z.50

Built, tested and guaranteed with circuits and

instructions manual 1 09/6

Stereo 60 pre amp/control unit

Designed for the Project 60range but suitable for use
with any high quality power amplifier. Again silicon
epitaxial planar transistors are used throughout.
achieving a really high signal-to-noise ratio and ex-
cellent tracking between channels. Input selection
1s by means of push buttons and accurate equalisa-
tion 1s provided for ali the usual inputs.

SPECIFICATIONS

e Inputsensitivites — Radio — up to 3mV.’"Mag p.u —
3mV:correctto R.I1.AA.curve £ 1dB- 20 to 25,000Hz
Ceramic p.u. —up to 3mV : Aux. — up to 3mV.

o Qutput—250mV.

# Signal-to-noise ratio - better than 70d8.

o Channel matching —within 1d8B.

eTone controls — TREBLE +15 to —15dB at
10kHz: BASS +15to—15dB at T00Hz.

Active Filter Unit

For use between Stereo 60 unit and two Z.30s or
2.50s, the Active Filter Unit matches the Stereo 60 in
styling and 1s as easily mounted. It 1s unique i that
the cut-off frequencies are continuously variable,
and as attenuation in the rejected band 1s rapid
(12dBjoctave). there 1s less loss of the wanted
signal than has previously been possible Amplitude
and phase distortion are negligible. The Sinclair
A.F.U. 1s suitable also for use with any other ampli-
fier system. :

Two stages of filtening are incorporated —rumble
(high pass) and scratch (low pass). Supply voltage —
15 to 35V. Current — 3mA. HF cut-off (-3dB)

Power Supply Units

The units below are designed specially for use with
the Project 60 system of your choice.

Itlustration shows PZ.5 power supply unit to left and
PZ.8 (for use with Z.50s) to the right. Use PZ.5 for
normal Z.30 assemblies and PZ.6 where a stabilised
supply 15 essential.

PZ-6 30 volts unstabilised £4.19.6

PZ-6 35 volis stabihised £7.19.6

PZ-8 45 volts stabiised
(less mains transformers) £5.19.6

P2-8 mains transformer £6.19.6

e Front panel - brushed aluminium with black knobs
and controls.
®S1ze8L x1Lx4ns.

£9.19.6

Builr, tested and guaranteed

B 2

bl

P
';5'5’_{2‘

b
variable from 28kHz to bkHz. L.F cut-off (-3dB)
variable from 25Hz to 100Hz Filter slope. both
sections 12dB per octave. Distortion at 1kHz (35V
supply) 0.02% atrated output

£5.19.6

Built. tested and guaranteed

Stereo FM tuner

first in the world to use the
phase lock loop principle

Before production of this tuner, the phase lock
loop principle was used for receiving signais 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 onginal features such as varicap
diode tuning, printed circust coiis and an 1.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, A.F.C. and A.G C Sensitivity
1s 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 tuming control 1s
rotated, a panel indicator lighting up as the stereo
signal is tuned in Although the tuner s intended
primarily for use with a Project 60 system, it can
be used to advantage with any other high fudelity
system It is easily mounted into any cabinet as
shown in the manual supphied with it

Specifications

Number of transistors 16 plus 20in1 C.
Tuningrange 87 510108 MHz
Captureratio 1.5dB
Sensitivity 2uV for 30dB quieting
7wV for fult hmiing
Squelch level 20pV
A.F.C.range * 200 KHz
Signal to noise ratio > 65dB
Audio frequency response 10Hz—15kHz(+1dB)
Total harmonic distortion 0.15% for 30%
modulation
Stereo decoder operating level 2pV
Pilot tone suppression 30dB
Cross talk 40dB
|.F. frequency 10.7 MHz
Output voltage 2 x 150mV R.M.S.
Aerial Impedance 75 Ohms
Indicators Mains on , Stereo on . tuning indscator
Operating voltage 25-30VDC
Size 3.6 x1.6x8 15inches:91.5x40x207 mm

M

Price : £25 huilt 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 ts guaranteed to
work perfectly and should any defect arise 1 normal use we
will service it at once and without any cost to you whatsoever
provided that 1t is returned to us within 2 years of the purchase
date. There will be a small charge for service thereafter No
charge for postage by surface mail, Air-mail charged at cost.

sirci=ir

To: Sinclair Radionics Ltd., 22 Newmarket Road, Cambridge

// I
Please send _NAME

ADDRESS .

for which | enclose cash/cheque money

l order PW. 12A
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Sinclair IC-10

the world’s most advanced high fidelity amplifier

Specifications

Output. 10 Watts peak, 5 Watts RM S. con-
1INUoUs

5 Hz to 100 KHz | 1dB

Total harmonic distortion Less than 1% at fuli

Frequency response

output

Load impedance 310 15 ohms
Power gain  110dB (100.000.000.000 times}
total

Supply voltage 8 to 18 volts.
Size 1 x04 x02inches
Sensitivity 5mV
Input impedance Adjustable externally up to
25 M ohms

Circuit Description

The first three transistors are used In the pre-amp
and the remaming 10 in the power amplifier
Class AB output 1s used with closely contrdlled
quiescent current which s independent of tem-
perature Generous negative feedback 1s used
round both sections and the amplifier 1s com-
pletely free from crossover distortion at all supply
voltages, making battery operation emmently
satisfactory

Applications

Each 1C-10 1s sold with a very comprehensive
manual giving circuit and wirning diagrams for a
large number of apphications in addition 1o high
fidehty. These include stabilised power supphes.
oscillators. etc. The pre-amp section can be
used as an R F. or i F. amplifier without any
additional transistors

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

The IC-10 is primarily intended as a full performance high fidelity power and
pre-amplifier, for which application 1t only requires the addition of such com-
ponents as tone and volume controls and a battery or mains power supply.
However, It1s so designed that it may be used simply in many other applications
including car radios, electronic organs, servo amptifiers (it 1s d.c. coupled
throughout), etc. Once proven, the circuits can be produced with complete
uniformity which enables us to give a full guarantee on every 1C-10, knowing
that every unit will work as perfectly as the oniginal and do so for a lifetime.

59/6

SINCLAIR
C 1 with IC-10 manual
- Post free.

Please send

for which | enclose cash/cheque money
UIder

To: Sinclair Radionics Ltd., 22 Newmarket Road, Cambridge
NAME . .. ...
_{ADDRESS ...

. . PW. 12A
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Q.16 High fidelity loudspeaker

Developed out of the revolutionary and much praised design of
the original Sinclair Q 14 comes this more advanced version to
meet the requirements of even greater numbers of high fidelity
enthusiasts. The Q.16 employs the same well proven acoustic
principles in which a special driver assembly I1s meticulously
matched to the physical charactenstics of the uniguely designed
housing. In reviewing this exclusive Sinclair design, technical
journals have been loud in their praise for it and it comfortably
stands comparison with very much more expensive loudspeakers.
The shape of the Q.16 enables it to be positioned and matched
to rts environment to much better effect than is the case with
conventionally styled enclosures, and with its improved styling,
the Q.16 presents an entirely new and attractive appearance. A
solid teak surround is used with a special all-over cellular black
foam front chosen as much for its appearance as for its ability to
pass all audio frequencies unimpaired.

The Q.16 is compact and slim and 1s the ideal shelf-mounted
speaker, and brings genuine high fidelity within reach of every
music lover.

1

Specifications .

Construction: A sealed seamless sound or pressure
chamber is used with internal baffle, all of
materials carefully chosen to ensure freedom
from spurious tone coloration.

Loading: Upto 14 watts R M.S

Input impedance- 8 ohms.

Frequency response: From 60 to 16,000Hz, as confirmed.
by independently plotted B & K curve.

Driver unit: Specially designed high compliance unit
having massive ceramic magnet of 11,000
gauss, aluminmium speech coil and special
cone suspension. Excellent transient res-
ponse is achieved. 5

Size and styling: 9%~ square on face x 43” deep with neat .
pedestal base. Black all-over cellular foam ’ o o
front with natural solid teak surround.

Price: £8 19 6.

I T P i

L

Micromatic Britain's smallest radio

Constderably smaller than an ordinary box of matches, this is a
multi-stage A.M. receiver meticulously designed to provide re-
markable standards of selectivity. power and quahty. Powerful
A.G.C. is incorporated to counteract fading from distant stations;
bandspread at higher frequencies makes reception of Radio 1
easy at all times. Vernier type tuning plus the directional pro-
perties of the self-contained special ferrite rod aerial makes
station separation very much easier than with many larger sets.
The plug-in high fidelity type magnetic earpiece which matches
exactly with the output of the Micromatic provides wonderful
standards of reproduction both for speech and for music. Every-
thing including the batteries 1s contained within the attractively
designed case. Whether you build your Micromatic or buy it ready
built and tested, you will find it as easy to take with you as your
wristwatch, and dependable under the severest listening con-

ditions.

Specifications

Size: 1 x 1% x 37 (46 x 33 x 13mm).

Weight including 1 0z. (28.35gm) approx.

batteries:

Tuning: Medium wave band with bandspread at
higher frequency end.

Earpiece: High-fidelity magnetic type.

Battery Two Mallory Mercury Cells, type R.M. 675,

requirements" for long working hfe.

Case: Black plastic with anodised aluminium
front panel, spun aluminium dial.

Controls: Tuning dial, and on/off switching by means
of earpiece plug.

Price: Available in kit form complete with earpiece,

case, instructions and supply of solder in
fitted pack. 49/6.
Ready built, tested and guaranteed. 59/6.

Sinclair Radionics Ltd, 22 Newmarket Road, Cambridge Telephone 0223 52731
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H A SHORT:WAVE
s . n KITS

. WORLD-WIDE RECEPTION

Famoua for over 35 years for 8hort-Wave Equip-
ment of ¢uality, "H.A.C.”” were the Original
- suppliers of Short-Wave Receiver Kits for the
amateur counmtructor. Over 10,000 satisfled
customers—incluling Technical Colleges, Hos-
pitals, Public 8chools. R.A.F,, Army, Hams, etc.

NEW “DX’' RECEIVER
Improved one-valve model “DX™ mark 2.
Complete kit~price 88/ (post & packing 4/-).
Custoner writes: “Australia, India and America
at loud volume.”—*1 am 14 years of age and have
Jogged over 130 stations, plus countless Amateurs
from all over the world.” 8end B.A.E. for test
report.
Thia kit contains all genuine short-wave com-
ponents, drilled chassis, vulve, accessories and full
instructions. Ready to asseinble, andd of course,
aa all our producta—fully guaranteed. Full range
of other 8.\, kits, including the famous model
K" and "'K plus” (illustrated above). Alt orders
despatched by return. (Mail order only.) Bend
now for free descriptive catalogue & order form.

“H.A.C." SHORT-WAVE PRODUCTS
29 0ld Bond Street, London W.}

NEW RANGE UK.F. TV AERIALS

All U.H.F. aerials now fited with tilting
bracket and 4 element grid reflectors.

Loft Mounting Arrays. 7 element 45/- 11
element 52/6. 14 el

RADID CONSTRUCTOR

IN NOVEMBER
ISSUE

THE ‘DOORGOM’

This simple but effective
transistorised unit allows
loudspeaker communication
between one Master and two
Slave positions. If desired,
both Slave positions may be
switched into the system at
the same time. Printed circuit
board assembly.

THORNBURY TRADE
DISPOSALS BRADFORD

£5  TELEVISIONS £5

Delivered anywhere in Great Britain
177 12 channel, Complete & tested. Excellent condition
Carriage and ins. £1
17 Untested T.V.s 12 channel. 30/- Carriage £1. All makes

TUBES! TUBES!
Guaranteed 6 months
17- & 197

281 g
19" Bonded
23° Bonded ........

ANIMAKes) . i - L s oot oo 30/-

Plus 10/-. carriage

SPEAKERS P.M. 3, Ohm. PERFECT CONDITION EX
T.V. 5" Round 2/-. 6" x 4" 2/-. 7" x 4" 4/-,

VALVES EX EQUIPMENT
Guaranteed 6 monihs

APRI2 1j- PCC84 1/8 PL36 4/6 688 1/-
EB91 34 PCF8¢ 1/8 PL81 3/6 68W7  2/-
EBF89 2/8 PCCRY 2/8 PYSI 1/~ 6U4 3/8
XCCs2 2/8 PCL85  4/8 PYS0O  8/- 20D1  g/6
ECL80 1/- PCL8S4 8/ PYS2 1/- 20P1 4/6
EF183 2/6 PCL82 3/6 PY33 4/8 20P3 2/-
EF184 2/8 PCF86 3/6 U191 3/6 30PLI 4/8
EY86 8/6 PCL83 2/6 6F23 8/8 30”12  4/-
30F5 2/3

On 2 valves or more 6d, postage & packaging

UHF TUNERS TO SUIT MOST MODELS

i.e. FERGUSON 8560 900 Chassis
K.B. G.E.C. etc. 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:

60/-. 1R
70/-. Wall Mountmg with Crnnked Arm.
7 el i 75/-. 14

82/6. 18 element 90/-. Chimney Mounting
Arrays complete. 7 clement 80/-. |1 element
87/6. 14 element 95/-. 18 eiement 105/-.
Complete assembly instructions with cvery
aerial. Low Loss co-axial cable 1/8 yd. King
Teleboosiers—1.abgear U.H.F. Boosters
from 75/-. Belling Lee "Concord’ all Band
V.H.F./U.H.F. mains opcrated pre-amp
£7.10.0. State clearly channel number
required on all orders. p.p. Acrials 8/-.
Accessories 3/-. C.W.0. or C.O.D.

BBC -ITV- FM AERIALS

B.B.C. (Band 1) Loft. 25/-.
Wall S/D, 32/6. ‘H’ array
60/-. LT.V. (Band 3) 5
element loft array 45/-
7 element 55/-. Wall mount-
ing 5 element 65/-. Com-
bined BBC/ITV loft I -+ §
8§5/-. 1 + 7 67/6. Wall
mounting 1 + § 77/6.
Chimney mounting 1 + $
90/-. Preamps from 75/-.
Combined BBCI/[TV/BBC2
Aerials. 1 + 5 4 80/-
l+5+1490/-.1+7+
100/-. -Available loft
only. F.M. Radm Loﬂ S/D 19/6. "H® 38/6.
3 element array $7/6. Standard co-axial
cable {/- yd. Coax plugs 1/8. Outlet boxes
6/-. Diplexer crossover boxes 17/6. p.p.
Acrials 8/-; accessories 3/-. C.W.O, or
C.0.D. (min. C.0.D. charge 3/6). 1/- for
fully illustrated Lists.

Callers welcomed~—open all day Saturday.

K.V.A. ELECTRONICS (Dept. P.W.)
40-41 MONARCH PARADE,
LONDON ROAD, MITCHAM,

SURREY 01-648 4884
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% SPECIAL WORKSHOP *
EQUIPMENT OFFER

PLUS

® MANY OTHER
PROJECTS AND
FEATURES

©® DATA SHEET No. 44

ONSALENOW 5/6

Copies may also be obtained
direct from the Publishers
4/- including postage.
Published by:

Data Publications Ltd.
57 Maida Vale, London, W.9

RADID CONSTRUCTOR

est. 1943 JOHNSONS rei: 24864

New'! CV2—a unique triple-purpose
VHF kit for the Amateur enthusiast.
Integrated converter, receiver, and
tuner-feeder. Fantastic single trans-
istor performance ! 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.

JOHNSONS (RADIO)
St. Martin's Gate, Worcester
WR1 2DT

KEYNECTOR

The safe quick
way to connect
electrical

equlpment

Send for full details
EB INSTRUMENTS
49-53 PANCRAS ROAD.LONDON NW.1
Tel:01-837 7781



BRAND NEW FULLY GUARANTEED TRANSISTORS

order

Maut Ordder Drpt Grimpe

Yo NEW LIST NEW PRIGES
FOR
1N4001 1/6/AAZ12 4/~ RPYIO0 19/8 ED
1N4002 AAZI3  2/8|BNX20 8/6 INTEGRATED
1N4003 AAZIT  2/-|BSX2l 778 CIRCUITS
1N4004 ACIZ6 8- 8- KTyp 2+ 25+ 100+ 500+
1N4005 AC127  Bi- a-JUTo14 e/e 7/ 7/3 6/9  6/§
1N4008 AC1277 10/ 5-QUL923 12/6 11/9 11/~ 10/- 9/3
1N4007 ACI28 5/ B /~ ISL403A 42/6 41/~ d0/- 37/6 35/
1N4009 AC153 5/- #MC130352/6 48/ 45/~ 40/— 35/
rl,gﬁgﬂ :8294 3/- g;- ;IACzI:M 5;/— sg/— 47/6 ~22/6 37/6f
o 7 6 52/6 48/- 45/ = ]
2240 ACL78 5/- —LZ . il
A 3] an3oss a5 f am3ely 7).
26303 3/6 Mullard | 1 Swatt Texas F.E.T.
20306 AI/G Silicon Power 25 + 6/-
2G308 i g 3/- 25 + 134- 100 + 5/3
2G:309 4/ 100 + L1/- 500 + 4/9
2Ga74 7/ | iN4003 and 4 2 -
2G374 7 an N2646
2G381 8/~ | AMP 300-400v 2 znot(,,o,lao/‘
2G382 5/- 25 + 19 Unijunction
26383 20/ 100 + 1/6 25 + 8/9
IN404 12/6 500 + 1/3 100 + 7/6
2N 686 8/ 500 + 6/9
Sneoe 20/ - IE /-
28708 76 7-f Siepens YHF Y AF186
aNT07 13//3 i BT RS I  -E A
707 /-~ =
2N708 3/~ 500 + 3/9 100 + 6/~
2N914 4/~ 500 + 5/-
SNola ol R
- /
2N919 2-1 100 + 376 BU2E i
2N920 2/- R 0CI7I &/« \ : 2y Pla vc
ggg‘;g g//— 25 + 5/3 2’;“; 5
aNog0 2 100 + 4/6 160 ¥ 1/3
ON1132 2/~
2N1303 g-§ BYI127 4- 8 Byi13 5/-
2N304 el p1oo2y | Muliard 6a 200%
o o CER | Y
2N1307 1/8 00 + 3/- =
2N1308 1/8 500 + 3/
2N1309 1/6§ AF239 8/-
2N1613 2/- . BClo7/8/9
ON2147 5/-§ Siemens VHF 2/6 ea.
2N2160 7/8 25 + 7/- I.T.T. or Mullard
2N2287 78 100 + 6/- 25 + 2/3
2N2646 7/8 500 + 5/- 100 + 2/-
2N2904 9/8 1000 + 4/- 500 + 19
2N2906 9/6
25
INz920 2/ [| oaz00/04202 2 | ocer - ivis
8 M hoto
ggggé; 7;6 SILICON Diodes u2§r+ |1/§
2N 3054 3 0 18/ 1/6 100 + 14/9
2N3056 9 9/8 |°° + 1/3 500 + 13/6
2N3702 3 10~ 500 + 1/1
2N3703 10/~
aNa708 78 0c42 8- ol“‘l:l?ﬂard PO!Nze/f
2N3705 5/~ Muliard 5 + 11/-
o ml &R | Eid
704
283710 -1 00148 500 cH19/6
1%/0
/= [+ o ]| 3/-
s oc4i1 3/6 Mullard
8/~ ullard
IS 25 + 3/- 25 + 2/3
sl @il | i
5/8 500 + 2/-
:és BCY34 5/
el O3 e 3 Mutlard
8/~ 25 + 43 25 + 4/3
6/~ 100 1 3/6 100 + 3/9
g;f 500 + 3/- 500 + 3/6
e i I &/- | IN4001 and 21/6
BF152 5i— Mullard I amp 100-200v
BF194 3/ 4)- 25 + 5/3 254 ik 14
BK195 8- 5/- 100 + 4/6 100 + 172
BDI24 12/8 5/~ 500 + 4/- 500 + 1/
BEN3000 5/- lsof
RF115 8/ =
BEISY 8/ 19-[] 400 26 | 7ENER DIODES
BF158  8/- A U 25 + 2/- 400 MW 5%,
BF159 18/- 78 100 + 1/9 BZY88 Range
ll;[l::lgs 12!: 500 + 1/6 All Voltages
BEIST HE 33v—33v  3/6
BF1R0 ¢/~ § IN4006 IN4007 25 + 2/9
BFI&1 7/6 | 800v 3/- 1000v 4/- 100 + 2/-
BFX 30 9/8 +2/10.....3/3 500 + 1/9
28324 BFX88 1000 + 1/7
28512 any one type
28701
28702
ocl40 7/6
el Mullard
2 + 6/
v 10/~ 100/ 41515
AAY12 6/ /BLY11 28/6OKP60 8/ 500 + 3/- 500 + 4/-
PLEASE NOTE MINIMUM ORDER SHOULD BE 10/~
Quantity Prices 1004 Phone (0|) New Autumn List. New devices,
723 0401 Ex. 4. All listed devices are| New prices. Ask for List 36. Send
from stock at_time of going to press for free copy today!
Please add 1/6 poxt packing to your|Discounts 10% on 124 any onse type

15% on 25+ any one type

snents Organ Dept

303 EDGWARE ROAD, LONDON W 2

Telephone' 01-723

HENRY'S RADIO ==

1008 9
P TV S FIO}

Trainfortomorrow'sworld
in Radio and Television

at The Pembridge College
of Electronics.

The next full-time 2 year College Diploma
Course which gives a thorough fundamental
training for radio and television engineers
.starts on 5th January, 1971.

The course includes theoretical and practical
instruction on Colour Television receivers and
is designed to cover the syllabus of the new City
and Guilds Radio, Television and Electronics
, Technicians' Course. Pembridge College diplo-
‘ mas are awarded to successful students.

The way to getahead in this fast growing industry
—an industry that gives you many far-reaching
opportunities—is to enrol now. Minimum en-
trancerequirements Senior Cambridge or 'O’ Lével,
or equivalent in Mathematics and English.

| e O — — — — — o G

. To: The Pembridge College of Electronics
. (Dept. PW17), 34a Hereford Road, London,
'W2. 5AJ

. Please send, without obligation, details of the
Full-time Course in Radio, Television and Elec-
tronics.

B onave
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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 16inx7in x 7in. 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 rehability
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 ayailable 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 (30-20,000Hz+3dB) that is
superb, and distortionthat is well below 1% 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: 154in X Sin X 6in.

PRICE £63.0.0 inc. P. & P.

Also available DJ10SS 30W PA Amplifier.
above.

Similar specification to

PRICE £41.0.0 inc. P. & P.

For full details of these and oll Discosound Products write direct to:=

DISCOSOUND,

122 BALLS POND ROAD, LONDON, N.1.

Telephone: 01-254 5779
Full money back guarantee if returned withi
All Discosound Products are guaranteed for 12 months.
Demonstrations given at any time.

10 days.
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SHEES

VALVES SAME DAY SERVICE
NEW! TESTED! GUARANTEED
SETS 1R5, 185, 1T4, 384, 3V4, DAFI1, DFS1, DKYI1, DLI2, DLY4,
Set of 4 for 18/6, DAF96, DF-96, DK 96, DL96, 4 FOR 29/—.
1A7GT 7/8{30C1 8/6/ DLO4  6/9| EM34 14/6| PCL85 9/-| UBC4L 10/8
1HBGT 7?/8|30C15 18/-|DL96 7?7/8| EM80 8/3[ PCL86 8/3| UBF80 5/9
IN5GT 2/8]30C17 16/~ DY86 5/9 | KMS81 8/3] PCLS8 14/8| UBKFRY 6/9
1Rb 5/9)30C18 13/8) DY87 5/9 | KMB4 89| PCL800 15/6] UCCB4 7/-
185 4/3| 30F6  15/9) EABCS0 6/6 | EM87 7/6) PENA4 8/6| UCCSG 7/3
1T4 2/9| 30FL1 12/9| EAF42 10/- |EY61  7/3; PEN36C14/-| UCF80 7/8
384 5/9( 30FLi214/6| EB91 /8 | EY86  6/8) PFL20011/9 UCH42 12/8
3ve 8/9| 30FL14 14/-| EBC33 8/~ | EZ40 §/-| PL36  9/9| UCHS1 &/6
8Y3GT 6/-| 30L1 8/8{ EBC4110/6 | EZ41  8/-: PL81  9/8| UCL82 7)-
56Z4G  7/6| 30L15 18/-| EB¥80 6/9 | EZ8¢  4/6/ PL8IA 10/3| UCLS3 11/-
6/30L2 11/8| 30L17 14/9! EBF89 6/3|EZ81 4/0| PLa2  &/-| UF41 /i
6ALS 2/3| 30P4  13/-| ECCB1 3/9 | GZ33 8/9| PL83 8/8 UFRG  8/9
6AMG6  2/0)30P12 13/9 ECC82 4/8 | GZ34 8/9 PL84 8/6| UF89 8/9
6AQ5  5/3| 30P19 18/-/ ECC83 7/- | KT41 15/8] PL500 13/-| UL4l 12/~
6AT6  4/630PL1 12/9) ECC80 b6/ | KT61 0/9| PL504 13/6| UL44 20/-
6BAG  4/6| 30PL13 14/8 | ECC80418/- | KT66 16/9| PL508 23/8( UL84  7/-
G6BES  4/0| 30PL14 14/-( ECF80 8/-| LN329 14/8) PM84  7/8| UMSO  &/-
BJG  8/8) 35L6GT 8/9| ECF82 6/- | N78  17/6| PX2b 23/ UM8Z 4/8
6CD6G 28/~| 36W4  4/8, ECH35 6/~ | P61 10/~ PY32 10/~-1UY4Lr 7/8
6F14  0/-|35Z4GT b/-| ECH42 12/9 | PABCSO 7/—| PY33 10/-| UY85 5/9
6F23 13/8( 160BE 13/8! ECH81 &/9{ PCst6 10/3| PY81 6/3| YP4B 15/8
6F25  12/6] 807 9/~-| ECH8S 8/8 ' PC88 10/3| PY82  5/3 Wiy 7/
6J5G  4/916063 12/6( ECHS84 7/8 | PCY6  8/8| PY83  5/8| 277 4/6
8K7G  2/8( AC/VP215/6| ECL80 7/~ {PC97 8/ PY88 9 Transistors
6K8G  8/6)AZ31  9/8| ECL82 /9 | PCB0O 7/8) PYS00 7/8| AC107 §/8
6V6G  8/8| B349 13/-| ECLB6 8/- | PCCB4 6/8| PYBI1 7/8| AC127 8/8
6V6GT 6/6) B729 12/6| EF37A 8/6 | PCCRS6 8/~ R19 /6| AD140 7/8
6X4 4/8| CCH35 13/6| EF39  4/9 | PCC88 9/-| k20 12/~ AFIla 3/-
SX5GT 5/9) CL33 18/6| EF4l 11/8 [ PCC89 9/8] BU2150A AFLI6  Bf-
10Fi8 7/-|CY31 8/8| LF80 4/6 | PCC189 9/9 12/8]| AF117 44—
10P13 12/-| DAC32 7/3| EF85 §/3 | PCC805 13/-| U25 18/~| AF125  8/8
12AH8 45/~ DAF91 4/3| EF86  6/3 | PCF80 6/8| U26  12/-| AF127 3/8
12AT7 3/¢| DAF9 7/3| EF89 5/3 | PCF82 6/6]| 1147 18/6 | LC2E 5§/~
12AU6 4/9 DF33 219! EF91 /9 | PCF8G  9/6| /49 18/~ 0C44 2/8
12AT7 4/8| DFol 2/9| EF183 5/9 | PCF80018/8 | U7% 4/8| 0C40 2/8
12AX7 4/9| DF96 3| EF184 6/6 ; PCKFB01 8/9| U131 12/8{ OC7) 2/8
12K8GT 7/3| DH77 4/8| EH90 8/6 | PCF802 9/-{ U193 8/8| OC72 2/6
19BG6G17/8| DK82  7/8| EL33 /9 | PCFB0518/8| U251  14/6| OL756 2/8
20F2 13/8) DK91 5/B| EL34 $/6 | PCF806 11/3| U301  10/8] OC81 2/8
20P3 11/9/ DK92 8/6| EL41 11/~ | PCFB0814/-| U329 14/8| OC81D 2/6
20P4  18/8| DK96 7/3| EL84 4/0 | PCL82 7/8| U801  19/8| OC82 2/8
25L6GT §/-| DL35 /- | EL90 5/3 | PCL83 12/-| GABCRO 8/8| OC82D  2/8
25U4GT11/8 | DL92 5!9|EL500 12/68 [ PCL84  7/81 VAF42 10/3; OCI170  4/8
85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441,
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

ANSISTORISED
T%TEREO Hi-F
RECORD PLAYER
Build your own Hi-Fi Record
Player with "the Suraneds

FANTASTIC BARGAIN OFFEK |

"TRANSCONTINENTAL"

fully transistorised smplifier
which comes complete with
2-10” x 6" speakers and the
Istast BSR 4 Spee Stersn/
Mono Record Changar.

Advanced solid state |mglih|r
only 447 desp, 14 transistors
plus 4 diodes. separate Bass
and Treble= 10 watts total
power, Frequency response

-15.000 ¢/s.
e EASY TO INSTALL

NO TECHNICAL KNOWLEOGE

Only

Credit terms available.
first monthly payment
£3.6.2 followed by 9

FULLY TRANSISTORISED STEREOPHONIC
RADIOGRAM CHASSIS

Complete with 2-10" x 6" speakers and the latest

BSR Mono/Stereo Record Changer—a complete

radiogram at half normal price OQNLY

10 Watts Total output 38 Gns PaP
a

17 Transistors & 10 dicdes 17/6
JEASILY FITTED ND TECHNICAL KNDWLEDGE NECESSARY
Credit Yerms avallable, First monthly payment
£4.9.18 followed by 9 monthly payments of
u £4.9.10. (Yotal "'Credit 8.
£44.10.4.) Send £5.7.4

monthly paymens qf
£3.6.2. (Total “Credit
Sale”” Price £33.1.8).

Callers
Welcome

Send £4.3.8 today.

Name

- L L L X § 7 ]
POST rPLEASE SEND ME FREE DETAILS OF YOUR RANGE

THIS
COUPON

Aderenc

i
N0 W/, 100 CHASE SiDE, SOUTHGATE Dep, 53"(1'6'
4

LONDON, N.14. TELEPHDNE 886 373&6“



SUPER PAKS NEW BI-PAK UNTESTED LC. AMPLIfIEn

BI-PAK SEMICONDUGTORS skttt

Satisfaction GLU A RANTEED in Every Pak, or money back. IdenticAt eucapsulation .
Pak No. and pin configuration to
ing: -
NEW LOW PRICED TESTED S.C.R’s. SIL. RECTS. ‘[ESTED U1 120 Glass Sub-mii, General Porpose Germanium Diodes .. 10/- t[‘(])ew mallll?rm]%m;b‘%;fﬁ
LA, BUAS 7 A I6A 30A n Transistors AF/RF

10/— cireuit incorporates a pre-
10/_ amp and class  AB.

PIV 750mA 3A 10A L2 60 Mixed Germ
(TO-5 (TO-66 (TO-48 (TO-48 50 413 916 U3 Y \d Jin'ml'edDio.sessiui.mn 0A47.

B o e ok i) 1o ramars ke 0GB, 1% 10/ | Eoter enp, vass ensble
50 6/6 22/~ 10/- RMS. Fully tested and
100 716 15/~ 0/~ | guaranteed. Supplied
10/

200 8/6 30/- 10/ complete  with  circujt
400 9/~ 37/ = | details and data. CODED
600 11/~ 40/- 10/- BP1050. OUR LOWEST
800 80/- 12/6 50/- 10/- | PRICE 30/-each,

A5/- 10/~ J_10up 25/- each.

10/- | ADI6I NPN

10/~ | ADI62 PNP

“10/- | MATCHED ~ COMPLE-

To/. MENTARY PAIRS OF
== = | GERM-POWER TRAN-

3 PNP AF Transistors TO-5like ACY17-22 .. 10/- | SISTORS. For mains

PRINTED CIRCUITS EX-COMPUTER
Packed with semlconduc(ors and compo-

nents. 10 boards give a guaranteed 30 OM 2A 6A 10

trans. and 30 diodes. Qur price 10 boards {TO- I) (TO-66) (TO-BB)

10/-. Plus 2/~ p. & p. 100 14/~ 15/~ 226 | ;g g 5 winp $ilicon Rectifiers Btud Type up 10 1,000 PIV

TRANSISTOR 400 20/~ 2s/- 35— | U170 Gerar
Acom I:g:!n::ez;l; ‘eonodlﬁ uivalene | VBOM=Blockingvoltage | UIR ~_ A t-Arun Rilicon Rectifiers BYZ13 Type up to 600 PIV 10/- | driven output stages of
L crom e vl in either direction. | (19 w NPN Transistors Jike BCIO8. .. . ........- 10/~ | Amelifiers and  Radio
Japanese Transistors. Exclusive to Bl- | 2N3055 IS WQTT SIL. | L2012 1-6 amp Silicon Rectifiers Top-Hat up to 1,000 PIV .. 10/« | OUR LOWEST PRICE

PAK. I15/= each. _ POWER. NPN. | 21 _ 30 AF Germanlum alloy Transistors 2G300 Ser. £ OCT1 .. 10/~ | OF 12/6 PER PAIR.

IN5080 NEN BIL. DUAL 1 - OUR PRICE 12/6 EACH U433 " 30 MadU's like MAT Series PNP Transistors .. .......... 10/ UNIJUNCTION
TRANS. CODE D1699 Sll‘. trans. | PULL RANGE OF | U2¢4 20Germauiuwm l-arup Rectifiers GJMupto300 PIV ...... 10/~ | UT46. Eqvt. 2N2646
TEXAS. Our price 5/- ea, | suitable for | ZENER DIODES 25 0GMc/ NPN Bilicon Traneistors 2N708, BRY27 .... 10/- | Eqve. TIS43. BEN3000

P.E. Organ, | VOLTAGE RANGE 2-

120VCE NIXIE DRIVER | metal 1O, | 18¥- 400mY (DO-7 Case) Fast Switching Silicon Diode Iike IN914 Micro-min. .. 10/-
i e

5/6 EACH
25-99 5/— 100 UP 4/

TRANSISTOR. 2/6 ea. 1-5W(T up-Hat) 5 Experimenters’ Assortinent of Integrated Circuits, un-
BSX21 & C407, 2N1893 | 18 Eave. | 38 ea. I0W. (80-10 tested. Gaten, Flip-Flops, Registers, ete., 8 Assorted Pieces 20/~ § NPN Silicon PLANAR
s . _ tested. b ;  ete., 8 As i
CODED NDI20, 1ok Z'Igluoo; = | 8tut) "= ea. AN tully | T367 16 I-aiip BOR'S TO-5 can up to 600 PIV CRBI/35-600 ... _ 20)- BCI07/8/9. 1/ each 50-
38 each. TO-5 NEN | @ey 7 | marked, ” State voltage | U1 _ 20 8il. Platar NPN traus. low nofse Amp 2NG707. 10 | 3 oo'o“orrl 00Kipz l/Bleach;
25 up 3/- each. . e required. T2 95 Zever diniea 409mW D07 cane mixed Volin, 318, .. 10/~ | reovoqoieg't® S22 S0%
) BRAND NEW TEXAS U33 10 Plastic case | amp Bilicon Rectifiers IN4000G wertes .. 10/~ case,
MULLARD I.C. AMPLIFIERS GERM. TRANSISTORS | U4 30 Bil. PNP alloy trans. TO-3 BCY26, 28302/4 .. ...... 10/~ | NPN DIFFUSEDSILICON

10/

Coded nnd Gnannteod : uin 8i!. Planar trana. PNPTO-]B‘ANQOOG PHOT UODIODE
v y I PN to 10/~ | TYPE IS70I (2N2I75) for

TAA243, Operational amplifier, 70/- eacn.

TAA263, Linear AF amplifier, 18/6 each. 4714 i /= | 1ine Readout, high
TAA293, General purpose amplifier, 3 ?0374 oC ey 10/- 1 switching and measure-
21/- each. 2637444 U8 10/- | ment indicators, 50V,
Q U389 30 RF Germ. PNP trans mnsns/.. TO-5 ... 10/ %ﬁ’a}l.sg%%Pgl&ERl '01;
1740 10 Dual ¢ . 6 | -5 AN20R0 ... -
CA3020 RCA (U.S.A) LINEAR U:l el trans. § lead 03 N0 igi EACH. FULL DETAILS.
INTEGRATED CIRCUITS Uiz 10 ViiF Germ. PNP trans, TO-1 NKT6R7 AFIL7 ... 10/- 'F,I%T;gm
Audio Power Amplifier, 30;- each. Code Nos. mentioned above are given as a guide to the type of oN 3820 ...
10/- each mck device in the Pak..The devices themselves are normally unmarked. MPF105 ..
BRAND NEW. FULL TO MANUFACTURERS’ Price each
[] SPECIFICATION 1-24 25-99 100 up
Bl =) PA K = LO w co ST l c s BP70¢ Operational Amplifier, dual-in-line 14 pin pack-
. age <= BN72709 and similar to MIC709 and ZLD709C  10/6 9/~ 8/-
This is a high performance ional li with high i d differential
fuputs and low impedance output.
BI-PAK Bemiconductors now uffer you the largest and muost TTL. lNTEG RATED ClRCUlTS
populac jréngs) of| I:Cisyavallable (atytlicssPEXCLUSIVE LOW, Manufacturers' ‘“‘Fall outs”—out of apec. devices including functional units and part
PRICES. TTL Digital 74N Berles fully coded., brand new. ‘ I P functianal but classed aa out of spec. from the manufacturers very ridged specifications.
Dual in-line plastic 14 and 16 pin packages. H 1 Ideal for learning about 1.C's aud experimental work, on testing some will be found
perfect.
PAK No. PAK No. PAK No.
BLEAR: TR, Duail Feicofand glo prlces U1000=5x 400N .10/~ UIC42—=5x7442N .10/~  UICBO=5x 7480N ..10/~
PCOTINO: - s escripiion up UICol ~0x740IN ..10- UICS0-5x 7430 .10 uxusessxnsm..ig/-
3 s I p | T'1C02=5x 7402N ..10/~ UIC61=5x7451N ..10/- UIC83=5x 7483N . .10/~
BP0 7400N  Quad 2-Input NAND GATE .. 66 58 476 UIC03~5x7403N .10/~ TUIC60=5x7460N ..10/- UICBA=5x T4BEN . .10/~
BPOL 7401N Quad 2:-Input NAND Gate—OPEN TIC04 =5 x 7404N  ..10/- UICT0=3x 7470N ..10/- VICY0 =5 x 7490N . .10/~
R = =i VICIDZBRTAIoN (A0 I 5X7ATiN (ol Ulchsmsx7iseN. 10/~
“IC10 =B x N .10/~ ST3 =0T ..10/- CO93=56x 10/
BP04 740N  HEX INVERTER .. .. L 5/8 48 U020 = 5% 7420N  ..10/~ UICT4=56x 7474N .10/~ UICO4 =5x T484N . .1109—
2 g i : VIC40=5x 7T440N  ..10/— TICT5=5xT476N ..10/~ VUICI5=5x 7495N..10/-
BELY QAON  Triplelinpsty N eND GATN ~ 88 86 e UICHT =5 x 74414N .10/~ UICT6-5x T476N .10/~ UIC96=5x 7496N ..10/-
BP20 7420N Dual 4-Input NAND GATE 68 5/6 48 UICX1=20 x asst'd 74's. .30/~
BP30 7430N Sivgle 8-Input NAND GATE pve 88 56 48 Packs cannot be split but 20 assorted pieces (our mix) is available as PAK UICX1.
BP40 74408 Dual 4-Input BUFFER GATE .. 86 5/8 46 ! Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE.
BP4l 7441AN  BCD to decimal decoder and NIT o o % ] DUAL-IN-LINE LOW PROFILE SOCKETS
Drlver = 4 20/~ i
BP42  744°N BCD to decimal decode (TTL 0/]) 22/8 20/~ 17/@ 14 AND 16 Lead Sockets for use with Dual-in:Line Intergrated (l;lrrlre"::ch
BP50 7450N Dual 2-Input AND/OR/NOT GATEK ) Order No. 1-24 25-49 100up
—expandable 88 56 4/8 T8014 14 pin type . -; s 76 8/- 5/3
TSO L6 16 pin type & q e 10/— 8/6 79
BPS3 7453N Expandable 4-wide 2 lnpuc and-or- )
zar gate. . 66 56 48 RTL. FAIRCHILD (US.A) 1.C5
0 7460N Dual 4- t— dable . . x i 58 46
Bren, ey Bl o expanlable . 3‘0 L RTL Micrologic Circuits Qty. prices sach
BP70 7470N Single JK Flip-flop—edge triggereu 9/ 8/- e Epoxy case To-5 temp range 15°C to 5.3°c 1-11 12-24 25-69 100 +
BP12 7472N  Singl 3 s n - gL 960 Buffer. ; - . 8- 7~ 68 68
BleAMasteriBhvel IINFliptoph: |19/ ! % L old Dual two-input GATE .. .. .. 8- 7~ 68 58
BP73 7473N Dual Master Blave JK Flip-flop .. 10/- 9 - /8 ;IA‘LI?"IJtJ -K 5"'; ﬂox: B T RIEe l/ﬂlomh 10/- 9/8  9/-
ull Jdata and circuits for in ()0 et forin pI‘ILE £ac
BP74 7474N  Dual D Flipflop .. .. .. 10~ 9~ 8/8 WATO3E Linear RF-IF AMPLIFIER 11~ 1o~ 8- 83
BP75 T475N Quad Bistable Latch 1. 11/~ 10/~ 9/8 PLASTIC CABE To-5 6 lead up to 100 mics.
BP76 7476N Tual Master Slave Flip-ﬂop with ’
preset and clear 3 11/- 10/~ 9.6 DTL. DIGITAL 1.C’s
= N - DTL dual in-line package. Price
BEES 483N  RoPBIGEIbERZAdder Ry o 30 8 20 Type MC844P expandable dual 4-input NAND Power Gate .. .. 10/—each
BP0 7490N BCD Decade Counter e = 22/8 20/~ 17/6 Type MC845P Clocked Flip-flop 3 . L 4 .. 1B5/—each
v 5 : 5 Type 862 Triple 3-input \'AND/NOB Gate = .. 10/-each
2 o 7 -
BP92 7492N Divide by 12 4 Bit binary counter ..  22/6 20; 178 FULL DATA SUPPLIED WITH UNITS
BP93 7493N Divide by 18 4 Bit binary counter. . 22/8 20, 178 - 5 -
BPO4  T494N Dual Entry 4 Bit Shift Register 20/8 20/ 17/6 Please send all orders direct to our warehouse and despatch department.
BPOS 7495N  4Bit Up-DownBhitt Reglster .. 2216 20/~ 178 BI-PAK SEMICONDUCTORS
BP9 7496N 6 Bit shitt reglster .. .. . e~ 21~ 188 P.O. BOX 6, WARE, HERTS.
Postage and packing 'add 1/~. Overseas add extra for Airmail. Minimum order
Data ls avallable for the above Series of Integrated circuils in booklet form, price £/ 10;-. Cash with order please.
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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 192-555m + 1070-1870m. 44~
loudspeaker. Transistors 3 x AF117, OC81D
+ 2 0C81. Also works off car-aerial. Full
instruction book 2/6, free with parts. 8tate
preference red, blue or tan and give alterna-
tive. Requires PP7 battery, price 4/6 extra.
All parts £6.17.8 + 4/t post or £10.10.0
fully built + 4/6 post.

A iew left of Super Six Kit (see previous
isgues) at £4.5.0 (4 4/6 post).

8 volt 6 transistor superhet using 3HF AAL7
in RF and 1F stages powered by a two stage
AF amplifier using 0C81D. 2 x  OC8I.
Ontput approx. 500MW.

STEREO AMPLIFIER type HV— 2 x 3 Watts
Fuily built. On off sep. vol. and tone each channel 12 m
x 4§ x 6in. high. EZ80. 2 x ECL86; for 3 ohm
speakers, double wound main trans: fixing flange~
and base plate, suitable for crystal cart, tuner ete
£6.10.0 (8/- p. & p., 200-250V. A.C.

Superior version — separate base. treble & val
each channel with mouojstereo switch 13/- extra.

MULLARD STEREO “DO IT YOURSELF"

Pre-amplifier EPY001 £8.2.0. 2 anips. .EP9000 £2.18.0 each. Power Supply EP8002
£4.12.0. Control panel £2.10.0 or the lot for £15.10.0 post paid. Booklet 5/- (6 post)

MONO GRAM CHASSIS 3 WATT

3 Wave band loug-med-short. (iram., 200-250V AL
Ferrite aerial. Chassis 13 x 7 x 5in. ual 13 x 4in.
Double wound mmains transformer 5 valves ECHSI,
EF§8,EBCS1, EL84, EZ80. Price £10.12.6.

(7/6 p. & p.) Output trans. for 3-ohm speaker

NEW TAPE AMPLIFIER for 4 track B.S.R. Deck TD2. Mains and output Trans®
10" x 67 x 4" overall. Rect; ECC83, EL84. Mike and Gram Inputs. £15.0.(10/- p. & p)
For 3-ohm speaker. (Far 200-250V. A.C.)

AM CHASSIS

M.W.;8.W.1;8.W.2; VH.F.’
Gram: Stereo Gram Two
separate channels for Btereo-
gram with balance control.
Algo  operates with two
speakers on Radio. Chassis
gize: 156 x 7 x 6}in. high. Dial
silver and black 15 x 3in. 190-
560M; 18-51M; 60-187M;
VHF 86-100 Mc/s. Valves.
ECC85, ECHS1, EF89, 2x
ECL86, EM84 and Rect.
Price £19.19.0 carr. paid
With Btereo Decoder fitted
£7.10.0 extra.

6 PUSH-BUTTON STEREQOGR
L e

3

P e el b e
14W MAINS GRAMOPHONE AMPLIFIERS

2780, ECL82, 0.P. Transformer (3 ohm). Vol./On-off and Tone Control. Double
wound mains transformer. 23 x 2} x 2}in. separate but wired to chassis, 4 x 2} x 43in.
over valves 87/8 including 5iu. S8peaker (55/- less speaker). (Post paid.) (Twoless 10%).
RCL82 with metal rect. O.P. Transformer for 3-ohm speaker. Bize 8 x 5} x 2%in.
overall. Bass, treble & vol./on-off on separate panel, 6 x 1fin. with fixing holes.
Price 67/6 (+ 3/6 p. & p.). Not for low output cartridge. (Two less 10%).

MAINS TRANSFORMERS (200-250V AC iNPUT)

Postage. Postage in brackets.
Out 250V at 50mA and 6-3V at 1}A. 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 134 12/8 (2/6).
250V at 50mA, 22V at 1A and 6-3V at 13A 17/8 (3/6).
90V at 20mA and 1.4V at 250 mA 10/- (2/6).

USEFUL BOX 317 x 31° x 1i” with fixing bracket 2/8 (Postage 2/-). 25/- per
dozen post free;

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
a8 cathode follower. EM84 tuning indicator, 2 x
AF117 and 2 diodes. A really fantastic performer.
Price £16, 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. S.A.E. for enquiries please.

.

YOUR CAREER in
RADIO &
ELECTRONICS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the-U.K. 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. LE.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 fo

BRITISH NATIONAL RADIO SCHOOL
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Thinking of High Fidelity?

You should read the
Goodmans
High Fidelity Manuals

Goodmans High Fidelity Manuals are of vital interest to
you, and contain constructive and informative articles on
all aspects of High Fidelity sound

One manual contains specifications, descriptions and

full colour illustrations of the entire current range of
loudspeaker cabinets, systems, amplifiers and F.M. tuners.
The construction manual contains the information

needed by those enthusiasts who prefer to make their own
High Fidelity or musical instrument loudspeaker systems

These manuals are available free from

Goodmans Loudspeakers Limited
AxlmgWorks Lancelot Road Wembley Middx. Tel: 01-902 1200

b ' sk

1 ] Please send me 3

: Fuil colour manual
I Construction manual (7] (Tick as required)
l Name l
' Address e l




BRAND NEW

SEMICONDUCTORS & COMPONENTS

SOLE AGENTS FOR SOLID STATES DEVICES INC,, (USA). IN U.K.

GUARANTEED

2G301
2G302
2G303
2G306
2G308
2G:309
2G371
2G374
2G:381
2N4Ve
2N696
2N697
2N698
2N706
2N706A
2N708
2N709
2N2718
2N726
2N727
2N914
2N918
2N918
2N929
2N930
2N987
2N1080
2N1091
2N1131
2N1132
2N1302

2N1306

2N18637

2N2147

2N2713
2N2714
2N2865
2N2904
2N2904A
2N2905
2N2905A
2N2906
2N2906A
2N2907
2N2923
2N2924
2N2g25
2N2026
,» Green
. Yellow
1 Orange
2N3011
2N3014
2N3053
2N 3054
2N 3066
2N3133
2N3134
2N3135
2N3136
2N3390
2N3391
2N3391A
2N3392
2N3393
2N3394

8/8
3/~
3/~

2N3402
2N3403
2N3404
2N3405
2N3414
2N3415
2N3416
2N3417
2N3570
2N3572
2N3605
2N3606
2N 3607
2N3702
2N3703
2N3704
2N3705
2N3706
2N3707
2N3708
2N3709
2N3710
2N 3711
2N3716
2N3716
2N 3773
2N3819
2N 3823
2N3854
2N3854A
2N 3855
2N3855A
2N 3856
2N3856A

2N3859A
2N3860
2N3866
2N3877
2N3877A
2N388A
2N3900
2N3900A
2N 3901
2N3903
2N3004
2N 3905
2N 3906
2N4058
2N4069
2N 4060
2N4061
2N 4082
2N4244
2N 4255
2N4285
2N 4286
2N4287
2N4288
2N4289
2N 4290
2N4201
2N 4292
2N4303
2N5027
2N5028
2N5029
2N5030

2N5232
ON5232A
2N5245
2N5246
2N5249
2N 5265
2N5266
2N 5267
2N5305
2N5306
2N5307
2N5308
2N5309
2N5310

3N141
3N142

TRANSISTORS

3N143 13/6 BC168C 3/~
3N152 17/ BC169 3/6

BC169B  2/9
R.C.A.:— BC16YC 3/
40050 10/6 BCl70 2/8
40251  17/6 BC171 3/-
40309 8/6 BC172 3/-
40310 89/~ BC175 4/6
40311 7/~ BC182 2/6
40312 9/6 BC182L  2/-
40314 7/8 BC183 2/8
40320 7/6 BC184 8/-
40323 8/6 BC212L 2/
40324 9/6 BCY30 58
40326 7/6 BCY3l  5/8
40329 8/~ BCY32 7/8
40344 5/6 BCY33 4/
40347 7/6 BCY34  4/8

40348 10/6 BCY38 4/6
40360 8/6 BCY39 10/8
40361 8/6 BCY40 7/8
40362 11/6 BCY42 3/~
40370 6/6 BCY43 3/~

40406 11/ BCY54  6/6
40407 8/~ BCY58  4/8
40408 10/6 BCY59  4/6
40410 12/6 BCYS0 19/6
404674 '1/6 BCY70  4/-
404684 7/~ BCY7l  8/8
40600 14/8 BCY72  8/8
AC107 8/~ BCZ10 5/8
AC126 4/~ BCZ11 8/8
AC127 5/~ BDI6 22/8
AC128 4/~ BDI21 13/
ACl54 4/8 BD123  16/8
AC176 5/~ BDl24 12/~
AC187 12/~ BDI31  19/8
AC188 7/6 BD132  19/6
ACY17  5/6 BDY10 27/
ACY18 5/~ BDYI1lL 82/8
ACY19 5/~ BDY17 80/~
ACY20 5/~ BDY18 3b/-
ACY21 5§/~ BDY19 89/8
ACY22 4/~ BDY20 22/8
ACY28 4/~ BDY38 18/6
ACY40 4/~ BDY60 25/-
ACY4l 5/~ BDY6L 25/
ACY44 8/~ BDY62 20/-
AD140 10/6 BF115 5/~
AD149 11/ BF117 9/8
AD150 12/8 BF163 78
AD161 7/86 BF167 b/-
AD162  7/8 BF173 8/6
AF106 8/6 BF177 6/8
AF114 §/- BF178 10/6
AF115 8/~ BF179 14/6
AF116 5/- BF180 7/-
AF117 5/~ BF181 8/6
AF118 12/6 BF184 5/
AF119 4/- BF185 8/6
AF124 4/6 BF194 3/8
AF125 4/~ BF195 4/-
AF126 4/~ BF196 8/8
AF127 3/6 BF197 8/8
AYF139 7/8 BF198 8/8
AF178 8/ BF200 10/
AF179  14/8 BF224 4/~
AF180  10/6 BF225 4/-
AF239 8/86 BF237 4/8

1
AUY10 80/~ BFX68A 13/8

BC109 2/@ BFX86 5/-

BC11S 8/ BFX92A 12/6
BC121 4/~ BFX93A 14/-
BC122 4/~ BFYL0  6/8
BC125 11/~ BFY1l 8/
BC126 11/~ BFYI2  4/8
BC134  6/6 BFY13 478
BCI35 8/ BFY17 4/8
BC136  7/8 BFYI8 6/
BCl40  7/8 BFY19  6/8
BC147  8/8 BFY2L  8/8
BC148  2/8 BFY24  9/-
BC149  8/8 BFY29  10/-
BC152  3/6 BFY30 10/~
BC154 8/ BFYal 10/-
BC157 4/~ BFY43 12/8
BC158  3/8 BFYs0 4/
BC169 4/~ BFY5L  4/-
BCi60 12/ BFY52 4/5
BC167 8/~ BFY53 8/
BC168B  2/9 BFY56A 11/6

BFY75 6/~
BFY76 8/
BFY?7 116
BFYS5 9/
BFY90 13/6
BPX25 37—
BPX29 36/-
BPY10 I~
BRY39 9/

BSX19 3/
BSX20  3/6
BSX2l  7/8
BSX26 9/
BSX27  9/8
BEX28 /6
BSX60 16/
BSX61 12/6
BSX76  4/6
BSX77  5/8
BSX78  5/8
BSY24 8-

BSY25 8/
BSY26  3/8
BSY27 8/
BSY28  8/8
BSY20  8/8
B8Y32 &/
BSY36  §/-
BSV37 b/~
BIY38  4/8
BSY39 4/
BSY40  6/6
BRYS1 6/
BSY52 6/
BSY53  7/8
B8Y54  8/-
BSY56  18/-
BSY79  9/-

BSY82 10/6
B8Y90 11/6
B8Y95A 2/6

BSW4l  8/8
BSW70  5/8
C111 15/-
C424 58
€425 11/~
C426 8/~
C744 [
D16P1 78
D16P2 8/-
D16P3 78
D16P4 8-
GET102 -
GET113 4/~
GET114 4/~
GET118  4/-
EETI119 4/
GET120 8/6
GETR73 3/-
GETS80  6/-
GET887  4/-
GETS89  4/8
GETS90  4/8
GET896 4/8
GETS97 4/8
GET898  4/8
MAT100 6/
MATI0L 8/-
MAT120 8/-
MAT121  8/-
MC140 6/8
MJ400  21/8
MJ420  22/8
MJ421 22/
MJ430 20/
MJI440 19/8
MJ480  19/6
MJ481 25/
MJ490 20/

MJ1800 43/8
MJE340 12/8
MJE520 17/8
MJE521 17/8

MPF102 8/8
MPF103 7/8
MPF104 7/8
MPF106  7/8
MP83638 6/6
NKT0013 9/8
NKT124 8/8
NKT125 b5/6
NKTi26 5/8
NKT128 5/8
NKT135 5/8
NKTi137 6/8
NKT210 6/
NKT211 6/~
NKT212 6/-
NKT213 8/~
NKT214 4/8
NKT21i5 4/8
NKT216 7/6
NKT217 8/8

KT219 8/-

KT223 5/8
NKT224 5/~
NKT225 4/6
NKT229 6/-

PANEL METERS
38 Series—FACE SIZE 42 x 42mm. All prices for 1-9 pieces.

NKT237 7/~ | 5oua, 37/6; 100uA, 85/-; 200uA, 32/8; 500uA, 27/6. 50050@ 35/-;
NKT238 &/- 100-0-100uA, 32/8; 500-0-300u4, 25/-; IMA 26/-; 5MA, 25/-; 10MA,
NKT240 5/8 | g95.: 50MA, 25/-; 100MA, 25/-; 500MA, 25/-; 1A, 85/-; bA, 25/-- 10V 25/~;
NKT241  5/8 | 50V, 95/-;50V, 25/; 300V, 25/; 500V, 25/-.
NKT 281 5/8
NKT 713 4/— SILICON RECTIFIERS
NKT 781 8/~ | PIV 50 100 200 400 600 800 1000 1200
NKT10419 6/ 1A 2 2/8 3- 83 38 39 4- —
NKT10439 7/6 3A 8- — — 46 — 8/- — —
NKT10519 6A — — 5- 8- 68 7 10-* —
6/6 | 10A 10/6 116 13/ 156 17/6 19/8 25/ 3%
NKT20329 174 /6 12/8 158 18- 19/6 24- 31/86 387/8
*5A only IA Types are plastic
NKT20339
DIODES & RECTIFIERS
NKT80111 IN461 4/ 18132 8/~ BAILS 11/8 OA73 1/9
IN914  1/6 IS940  1/8 BAxw 1/0 Byxm 4/86 0A79 1/8
NKT80112 IN916  1/8 AAII9 2/8 BAX16 1/9 BYZI0 7/~ OAS1 1/8
IN4007 4/6 AA213 4/6 BAYIS 3/3 BYZIlL 6/6 OA85 1/8
NKT80113 18010 3/- AAZI3 4/~ BAY3L 1/8 BYZI2 8/- 0A90 1/6
18021 4/- AAZ1S 2/86 BAY38 3/9 BYZI13 5/~ 0A91 1/8
NKT80211 1844 2/- AAZIT 2/- BYI00 3/8 FST3/8 4/~ OA9 1/8
18113 8/- BAL00  3/- BYI03 4/6 OA5 3/6 O0A200 2/-
NKT80212 18120 8/- BAl02 4/6 BYI22 7/6 OA9 2/~ O0A202 /-
18121 38 BAll0 7/~ BY124 8/~ OAl0  2/8
NKT80213 18130  2/6 BAlls 1/6 BY126 3/~ OAd7  1/8
18131 2/6 BAld4 2/6 BYI27 3/8 OAT0 1/8
NKT80214
RCA INTEGRATED CIRCUITS
NKT80215 CA3000 86/~ CAB3020A 32/~ CA3036 15/~ CA3050  87/-
CA3005 24/~ CA3021 82/~ CA3039 17/~ CA3051 27/-
NKT80216 CA3007 58/~ (CA3022 26/~ CA3041 22/- CA3052 88/~
18/6 | CA3011 15/~ CA2023 26/~ CA3042 22/~ CA3053 10/-
oczo 15/~ | CA3012 18/~ CA3026 20/~ CA2043 28/~ CA3054 22/
0C22 10/~ | CA3013 21/~ CA3028A 15/~ CA3044 24/~ CA3055 48/~
oces  10/- CA3014 25/~ (CAB028B 21/~ CA3045 25/~ CA3069 88/
0C24 10/~ | CA3018 17/ CA3020 18/~ CA3046 15/~ CA3064  24/-
0C25 8/6 | CA3018A 28/~ CA2029A 33/~ CA3047 98/

0C26

5/6 CA3019 17/~  CA3030 28/- CA3048  41/-

0C28 12/8 CA3020 28/~ CA3035 5/~ CA3049 82/-
0C29 12/8 Data and application sheets /- per type

0C30

P
8/- Motorola MOTOROLA DATA SHEETS

0035 10/- MC724P 13/8 MC799P 13/3 2/- per Type
0C3s 12/6 MC780P 49/5 MC838P 109/9 ‘We can now offer the whole range
0C38 10/8 MC788P 16/6 MC1303P 54/-  of Motorola 1.C’s and most of the

Post & Packing 2/~ per order. Europe 5/-. Commonwealth (Air) 13/~ (MIN.)

Send 6d. stamp for price list.

0c41 4/6 MC789P 13/8 MCI304P 72/~  RCA, Mullard, Siemens and G.E.
0C42 5/ MC790P 24/8 MCL552G  92/2  1.C's at Industrial Consumer prices
0044 4/~ | MCTozP 13/~
0C45 2/8 | Fairchild 1-5 6-11 12+
0Cds 8/~ | 1900 Buffer 8/8 8/- 718
0C70 3/- L1914 Dual Gate 8/6 8/~ 78
oc71 2/8 1923 JK Flip Fiop 12/ 11/9 11/-
0C72 2/8 1L709 Operational, Amplifier 21— 19/8 18/-
0C74 8/6 Quantity Prices on Application
OC75 4/8 | General Electric
0C76 4/8 PA222 87/8 PA246 62/8 Our stocks and range of I.Cs. are
0077 8/~ PA230 22/6 PA263 48/~ continually expanding and we invite
0C81 /— PA234 21/6 PA242 55/~ queries for types not show from En-
88;51) ;8 ;)lAlQl”d 87/6 thusiasts and Industrial users.
ullar
0csd /| TAA241 328 FIH101 1776  TRIACS
0C139 8/8 | TAA243 30/ FIHI121 17/6
0C140 /6 TAA263 15/6 FIH141 17/6  SCALD, 6A 400V
0cC170 8/- TAA300 85/ FIH161 17/6 5/~
0c171 8/- TAA310 25/ FIH171 18/3  SC41B,6A 200V
0C200 7/ | TaA320 14/8 FIH221 17/8 o2/~
0C201  9/8 | TAA350 35— FIJ101 27/6
00202 12/6 TABI01 19/6 FIJi21 37/8 40512 6A 400V
00203 /6 TADIL1O 39/8 FJJ141 82/8
00204 /8 | TAD100 39/6
0C205 12/6 Plessey 8C30D 80/~
00207 15/~ | QL402A 42/8 SL403A 42/6 Data and App.
OCP71 8/8 Hheets 2/6
ORP1Z 12/8
ORP6L  10/— THYRISTORS CAPACITORS
P346A 4/6 PIV 50 100 200 300 400 A large and comprehensive
TIP31A 18/8 TA 5/- 5/6 /86 8- 9/8 range available: Electrolytic,
TIP32A 19/8 3A 8/~ 7/6 8/- 9/- 10/8 Polyester, Ceramie, Poly-
T1834 12/8 5A — 11— 13/~ — 15/- styrene, Silver Mica, Tantalum,
TIS43 /- 7A — 11/~ 13/~ — 18/8 Tritnmers, Tuners.
TISd4 /8 | Also 124, 100 PIV, 15/-;600 Examples:
TIS45 /6 PIV,35/8;25A, 400 PIV 37/8 2,000mF 25V, 8/8
TIS46 2/8 2,500mF 50V, 13/8
TI847 2/6 | VEROBOARD 3,000mF 25V, 10/6
TIS48 2/6 015 01 5,000mF 50V, 19/8
TIS49 + 2/6 Matriz  Matriz
TIS50 38 | o5 « 33in 3/8 4 WIRE-WOUND RESISTORS
TIS51 2/8 23 x 5in 4/3 4/9 2.5 watt 5% (up to 270 ohms
TIS52 2/8 | 33 x 3tin 4 3 4/9 only). 1
TI853 46 | 33 x 5in 5/8 5 watts 5 % (up to 8-2k(} only), /-
TIS60 4/8 3% x 17in 16/— 21/8 10 watt 5% (up to 25kQ) only),
TI861 5/~ | 31 x 17in (plain) —  11/8 2/8
TI862 58 1 5 17in (plain) 158 —
ZTX107  3/8 Vero Pins (bags POTENTIOMETERS
gt B | e | o
ZrX300 3/ | Yerodutler 9/ Tog. and Lin., less switeh, /.
ZTX301  8/6 HEAT SINKS Log. and Lm with switch, 4/8.
ZTX302 4/8 4-8 x 4 x lin Finned for Two Wire-woune Pots (3W), 5/8. L
ZTX303 4/8 TO-3 Trans., 9/6. 48 x 2 x Lin Twin .Ganged Stereo Pots, Log.
ZTX304 2/5 Finned, for One TO-3 Trans, | andLin,7/6.
ZTX500 A/ 6/6. For 80-1, 8d. For TO-5, e ————————
ZTX501 30 | S Twned. For roas, 1/ | PRESETS(CARBON)
ZTX502 5/~ | Finned. For TO-18, 1/~ Finned. 0.1 Watt 1/-
ZTX503 b/~ 0.2 Watt 1/3
ZTX504 12/8 RESISTORS 0.3 Watt 1/8
Carbon Film
o i 50, THERMISTORS
1 watt 5%, 4d. R53 (STC) 25/8 VA3705 17/8
3 watt 5%, 5d. K151 (1k) 2/8  VA3700 17/8
1 watt 109, 8d. Mullard  Thermistars also in
2 watt 10%, 1/8 stock. Please enquire.

Tel. 01-452 0161123 A. MARSHALL & SON
Telex 21492

Send 1/- for new Comprehensive Semi-
conductor and I.C. list (24 pages).

CALLERS WELCOME

28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 HRs, 9-5.30 Mon-Sat
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Fully guaranteed Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. [mMn

Tul MANY OTHERS IN 8TOCK include Cathode Ray Tubes and Special Valves, U.K. Ordera
|lld|V|dl.la||y packed up to 10/-, 1/~; 10/~ to 81 2/; over £1, 2/— per £1; over 43 post free, C.0.D. 4/ extra ALL valves

VALVES TRANSISTORS, ZENER DIODES etc.  brang  2“**"**

Y31 7/~ ECL86 8/~|PCo7  8/-| OA5 2/6,0C29 15/-,0C172  7/6,3FR5  6/6|AF118 10/- CRS3/20 10/~ [6P25  11/-|19AQ5  7/9|2051  10/-
DAF96  7/9| EX36 3/6|PC900  9/6| OALO 8/-|0C35 8/6|0C200  6/-|3N128 17/6|AF139 10/~ | CRS83/30 11/6 [68A7 7-119G3 70/~ |5933 22/8
pros 76 EFSTA  7/-|PCCBi /8| 0A70  2/-|OC38  8/6|0C201  7/6|3N189 35/ |AFI78 128 CR825/025 |asarar 6/8|1966  20/-|6057 10
DKes  7/6| EES?  6/-PCCBI /-] OA7L  21-/0C44 4/ 0C206 10/-|3N140 19/6|AFY19 226 15/- E /-
DKSS  T8|krs0 10~ PCCl89 11-|0A79  1/9|0CSS  £18|IN2L  3/6)3N164 191\ A8V26 518 CRasw0 128 BOTMESLS | L0780/ ISOO R/
DLY4 8/ EF41 12/8| PCES00 15/-f OA81 1/8| 0C70 3/-|IN21B 5/-|3N159 28/-|ASY28  5/6| GET103 4/ 68(17GT 6/ 6064 7i-
DLos  8i-|mkso 5/~ |PCFso /6| 04200 1/9|0C71  2/8|IN25  12/-16FR5 78| BAWLY 518 GETLLS 9/-|08G7 8 BLECT 7/86065  18/-
DMT0 e/ FFS3 o7 |PCrse  6/9) 04202  8-0C7T2  4/-|IN43  4/-|12FR60 14/9|BC107  3/8|GETIl6 8/-|% /8(30C15  15/-16080  27/6
DA 7/6 F¥85 /6| PCFs4  9/3] 0A210 7/60C73  11)-|IN70 _ 4/-|10D1  8/-|BCI08  4/-|8D91S  5/3 68J7GT 6/8|30C17  16/-16146  28/-
DMIL  7®keag g3 PCES6 11-] 0ALIL 98] 0CTS  4j|INT02725%/3128308 10/ BOYIO 9 sDozS 63 S8XT 0 US130C1s  16/°is00  gb/-
DYss & lmrss  5:3|PCF200 15/6f OAZ200 11/-|OCT8  §/-|INT46A 40094 276(BCYr2 7/8|spas  eg|OSLTCT 86305 166 s001  a-
Dy 88lEwo1 3| pOFo0l 16/8| 0AZ201 10/-|OCSL  4)-| series /340595  27/6) BIYV5l 4/6|8Do6s  7/3 |SSNTGT /; 30FL1  16/-|g002 46
Pases L YPIERO: 716 BCFBOL 98| 0AZ20D to | OCSLD 3/~ INSZIA 91140638 29/-| BFY52 4/8|sDoss  9/3 |85Q7 7/9 30FL12 18/619003  10/-
i EF95 6/ |PCFS02 9/9] OAZ206 88 OCBIDM 3/- |INS23A 26/-|40668 27/-|BSO5  7/6|v4osA 78 |S37GT 7/930FLL3 _9/8|9004 2/6

U
©
S
~
-
-
=2
[

27-1EF183  6/6|PCFs05 14/6] OAZ207 98| 0C82 5/-|1ZMT5  7/-140669  29/-|B81 9/~|7Z Range 6V6G  8/6)30FL14 15/69006 2/8
EABCS0 816 kris4 /- |PCF80S 13| 0AZ208to | OCS2DM /- |IZNTI0 8/91ACI26 48] BS2 9/3| Zener diodes |SYSCT  8/330LL5 171 o 0
/-| EFL200 15/6| PCF808 14/6] 0AZ213 6/6{0C83 4/6/1ZT5  13/6/|AC127  4/8{BU100 36/~ 3/6 ea. 6X4 4/9|30L17  17/- e 3270

EBOl  2/-ipTs:  10/6| POH200 14/-| 0AZ223to |OC83B  8/-|IZT10 12/9|ACI28  6/-|BYZI3 §/-|Z2A ran 6X5G  §/-|30P12  18/-

L & ze = I~

EBC3S 8-|ui41  11/6|PCLe1 9/ 0AZ225 10/-|OCBY B/ ON130G 8/6|ACLT6 76 \BYZIS 15/ 76 ea, [0X30T BB 30P10 141 FERELT B/
/8| gLa>  10/6|PCL82  7/8| 0C16  15/-|0C122 10/-|2N1307 6/6|ACY28 4/-|CRS1/10 5/-|Z3B range 6Y6G  11/-|30PL1  13/- 9

EBCS1 6/8/1. a5 49 poLs3 13/ | 022 8% OC130  6/6|2N3053 6/6]AD149 1l/-|CRSI/20 9/6 B/ ea. [0-30L2 14/-|30PL13 18/-|VCRI17CAS/
EBC L. 22 8/6| 0C1] 2N 3037 ; sip |8 3 R f
BEESO 781iiw,  7iglvcids  86[0UE 78| 0CLI0 8- N30 128 ADISL 7| CRS1/S0 10/ 2L range o S AL U R ST + 4
LBres  W8IELss & |PCLe; 88| 0026 & OCITO  §/-|2N3035 15/ ADI62  7-|CRS1/so 116 5/~ ea. | 757 7-13sLeGT 96 C0D A3
DP9 8- Ero0  ¢-|PCLss  8/810C28  12/6|OCI7TL @ F100  12/6|AF117  4p|CSL/40 12/6| 28 range 705 14/8|3swa 5/~ |881 8O-
o Molwrss 7 |erLooo 118 CRS3/05 6~ 96 ea [T08 O S0B4T 8- -
A 51 50 ©|PL3G / N X
Bocss o/l L1001 LG 18 o GET0 [ ABC0 77 VRIS0/50 6/ SR4n ¥ 10/6|6ANTG 167 CDO T\ 7ve  1/-isocs 7 |EEefy Tobes
ECCBs  8-|kMeo  36|bies 8l 25/- | UAF42 10/8|2759 = 85/-|5U4G  5/8|6AT6  4/6|6EA8 1l/-|9D6  7/6/50CDGG 30/-|g31a g2l6
ECCes 76| L0 7I8\PLE2 8 lqqvosdo. |UBCAL 9/8|Z800U 29/-|oVaG  7/6|6AUC  §-|6EUT < 7-| B2 30/|S0EHS 12/-|5097c 350/
ECCS 7/~ baer 100 |trey o 85/~ UBF80 7/-|Z801U 98/-|3X4G  7)-|6AX4  8/-|6F23 15| 12AT6  4/8|75 5/6
ECClap g/p) BM8T 11~ 1PL8S 88 qqvo6.40A |UBFBS  7/|Z900T 1/-|6YSGT 8/-|6AX5GT18/-(6F38 O/ 12AT7 41176 6/~ | Special Vivs.
Eorso  es|Byot B TLotd 120 100/-|UCK80 10/—|1L4  2/8|574GT 18/-(6B7  5/6|6HEM 3/~ 12AU7  5/9,78 5/~ |CV1031 100/
ECFS2  0/8| nunt 41| brags so0 |RI7 8| UCH42 12/6|1Rs ®-|524  14)-|6BK7 8- 6J4WA 18-|12AV6 58|80 9/-|cvesse 220
ECFs3 158 bytt  J7\PLM 80 IRia  17jejuCHsl Ce)- 184 5/ [6AB7  4)-|6BAG  4/8|6l5 7/-|12AX7  5/6{803 60/ |JP9/7D 750/
ECKS0L 12/8| pyit  oiglpxas S0 |STV280/40 |UCLe2  7)-|IS5 3/8{6ACT 8/ |6BE6  b/-|6J5GT 5| 12BAS  /~|805 160/ |Kso1 &4
ncrsox 126 hadl  BITXES 80 60/-|UCLS3 19/-|IT4 8/~ |6AH6 11/6{6BG6G 11/-(6J6 3/6{12BE6 /- |807 9/-|Ks05 212

&

813 78/-1 K308 £12

STV280/80 | UR41  10/-|1X24A 7/8 | 8AKS 5/-16BJ6 8/816J7G 5/~ 12BH7 3/
1 5/6(832A 55/-| K337 £12

ECH42 13/-|(i7ns 1o  Lif0 887 80/-|UFs0  7/3|1X2B  7/6|6AKS  6/-[6BQ7A  6/8(6J7M  8/-| 1208

ECHSL ~5/9|yes  g7e|LYSL 5/6 TT21 51/-|UF80  6/9|3Ad 4/-|6AL>  8/-|6BR7 16/-|6K6GT 8/-|12E1  17/-18664  15/—| KRN2A 70/-
ECHS3  8/8|pgy  gg)-|PY82  5/8 |U2 14/8{UL41  12/-|3D6 8/-[6ALSW 7/-|6BW6 168/-|6K7 8/8] 12K5  10/-{954 4/6| WL4174 30/-
ECH84 /8| n7g 25 |PYss 7 |U28 14/6({UL84  8/~]3Q4 7/6|6AM6  3/-|6BW7 13/~|6K7G  2/-| 12K7GT 6/8(955 4/-(33/92/B

ECH200 12/8) e|pyss v |V 8/-|UUs 71384 6/9|6ANS  10/-6C4 5/9|6K8G  4/-| 12K8GT 7/6/956 2/- £37/10/-
ECL8o 9/~ 042 /- /8 U191 14/-|UY41  8/8|3V4 8/-|6AQ3  6/-|6C86 4/-|6K8GT  7/3| 12Q7GT 5/8(957 8/-15C22 £15
ECL§2 /¢ 0B2 8/-| PY80C  8/6 | U0l 9|5B254M 36/-|6AQ5W 8/~|6CHE6  11/-|6K25 14/~ 128G7  7/-|991 8/-[714AY 84

8/8 UYS8S 5/ !
ECL83 10/6|PABC30 7/6i1'YS01 9/6 ' US0L 20/- 1 VR105/30 6/-'5B/253M 35/~ 6A86 8/-'6CL6 9/9/6L6GT /- 1487 15/-11622 17/-1725A £10
29/411t. AERIALS each consisting of ten 3ft. {in. dia. ALL OVERSEAS ENQUIRIES AND ORDERS

P c RADIO I.TD tubular screw-in sections. 11ft. (6-section) whip aerial
S - i sepisd . T o, e, s, oo Pl sares o
170 GOLDHAWK RD., W.12 pAbsolutely tyrand new an't‘lp cgor;\plete réady {g ér:ct: C°|°m°r (E'ethOﬂICS) Ltd'

In canvas bag £4. P, & P. 10/, 170 GOLDHAWK ROAD, LONDON W12,
Full List of our very large Tel: 01-743 0899

stock of meters on request.

01-743 4946

LOW PRICE, HIGH QUALITY SPEAKER SYSTEMS &6ViTerti £ 55RR% 2%

All cabinets are new and carefully desi ticaily with speal ted on %in. ipb d baffles. All
speakers are ex-TV high quality with hi-flux ts carefully matched and tested. SPEAKER MATCHING TRANSF/ORMERS

o ! 3,7, 15 ohms, 8 watt, 13/6. P. & P, 2/6
COWDREY FIVE. Specially designed - ' '
Corner Cabinet 203 x 13 x 74 in. deep. cclﬁfmt‘ogb?'g:'ggt‘slh;ssﬁ:
h * VYNAIR Widths from 40 to 54in., 15/- yd. off
deep finished in black or wood. NS YHICHS [rom i0 &0 8- Al a, o

Cinisped in natyra:“ teak veneers wjth
ynair front. Fitted rubber feet. Five Srain cloth with blue or grey roll. P.&P. i
Vynair front. Keyhole slot for wall ps for sampies.

speaker units 15 ohms. impedence handles
mounting. Fitted with three

15 watts, £6.6.0 P. & P. 11/6.
speaker units, 9 ohms imped- EARPIECES WITH CORD and 3.5mm. plu
ance. Handles 8 watts. Makes all g ohm magnetic, 3/-. 250 ohm 4/-. 180 ohm with
the difference in quality and vol- clip, 6/6. Xtal, P. & P, 6d
ume of tape recorders and record v o B
players. Real bargain at 59/6d,
P. & P. 11/- each.

CARTRIDGES. Stereo: Sonotone 8TA H/C
Diamond 47/6. Ronette $105 Medium Qutput,
28/6. S106 High Output 28/6. Acos GP93 1
Sapphire, 37/6. GP94 1 Sapphire, 39/6. GP91
Stereo Compatible (High, Medium or Low Out-
put), 25/-. TA700 equivalent to B.S.R. SX1M,
:;5/; gaq:—/xgese equivalent to B.S.R. TC8s, 35/-.

ELF. An exten-
sion speaker of
quality, 9 x 5% x
3%in. veneered in
natural teak with
smart gold and brown or grey
Vynair front. 3 ohm speaker.
The baffle is half inch thick. A
real bargain at 37/6. P. & P.

ADASTRA DOUBLE S stereo solid state amplifier housed in handsome
cabinet veneered in natural teak. Size 114 x 6 x5in 10 Transistors—power
output 5 watts peak per channel. 220-240v AC. Output impedance 12 to 15
ohms (our Cowdrey speaker system eminently suitable). Smart blue
escutcheon. £14.14,0. P. & P. 10/6.

SCOTT. This efeaant tapered cabinet
104 x 16 x 5%in. deep is attiactively
finished in black cloth with striped grey
Vynair front. Suitable for table or for
wall mounting. Fitted with 13% 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.

Mono: Acos GP67/2 will replace Collaro and
Garrard Mono cartridges, 18/6. T.T.C. Crystal
High Gain, 15/-. B.S.R, TC8H dJap. equivalent,
IMP. Wedge shaped exten- 25/-. P. & P. 1/6.
sion speaker 73 x 6% x 4in,

{max.). Covered in walnut

wood grfain clu't(h ﬁitlh 1av|vnt The

Vynair front. Keyhole slo

at back. med gitlh 3257231 SHELLEY
speaker_ unit. nly . Size 2 in
2 & P.5/6 each. Size 21 x 11 x 63in

An extremely elegant
speaker system made
T“E of 12 mm. chipboard
covered with teak

FIESTA ceoeisiiaition:

(send S.A.E. for cloth
59 6 samples). This
unigue system uses
threeex TV speaker,

P. & P. 5/6 Carefully matched
Brit. Isles. and tested. Will

Telephone Pick-up, 10/6. P. & P. 1/-, Xtal lapel Mike, 7/6. Guitar Mike, 12/6
P 1

. &P 1/-.
FERROX RODS: 6 x 7%in., 2/9; 44 x #in., 2/9, P. & P. 1/- each.
P. & P. 1/- each.
3/-; 1 pole 12 way, 2 pole
/6 each, P. & P. 1/

ROTARY SWITCHES: 2 Pole Mains Sw
2 way, 3 pole 3 way, 3 pole 4 way, 4 pole 3 way W1/
TRANSISTOR SPEAKERS 8 ohm 2in. 9 in. 10/6. P. & P. 1/6.
SPEAKERS: EM.] 13 x 8i ohm, P.&P.56. EM.L
3in tweeter 18/6. 2. ° I in. tweeters. 150hm
80/-. P. & P, 5,6. E.M.1 T . Swvs. (15 ohm) Hi-Fi quality 0. P. & P. 5/6

%M&IbCrossoveMS & P.a P 1/- EAGLE Crossgve;,unit; 3or16 ogm&Elulc. ’ Fitted with 7 x 3 Q:Ed‘i‘l}o.gat:haﬂg

b . 1/6. Bakers 12 in. 25 watt 8 & 15 ohms £7. P. & P. 5/6. 9 x 6in. i
Speaker and Volume control. Teak veneered ghmsg | nce.
15 ohm, £3.0.0 56 RM 109. P. & P. 516, S ynalr 107 % T4 X 34" deep. 3 ONM Orenaro AN Ce

BROADWAY ELEGTRONIGS ox TV Speater g;sri:sa:a?;ll:l"t%drr::tch 3 ohms impedance, A

(Nr. Tooting Broadway Underground Station) real bargain at £4.19.8 plus 12/9 P. & P, MATCH-
92 MITCHAM ROAD, TOOTING BROADWAY, LONDON S.W.17 01-672 3934 (Closed all day Wednesday) ING TRANSFORMER for 15 ohms 16/~ post free.
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EX-RENTAL TELEVISIONS
TWO-YEAR GUARANTEE

177 SLIMLINE 405 only
£I1 100

197 SLIMLINE 405/625
39 Gns

Carriage and Insurance 30/-

FREE ILLUSTRATED LIST OF
TELEVISIONS
177—19"—21"—23"
WIDE RANGE OF MODELS,
SIZES AND PRICES

DEMONSTRATIONS DAILY

TWO-YEAR GUARANTEED TUBES 100°, REGUNNED

Slim Line Tubes 110° 177 and 197 109{6, 21" and 23" 129/6.
Normal Tubes 70° and 90° 17” 99/6, 21” 119/6, 14” and other sizes 79/6,

SPEAKERS 10/-, 24" 8Q, 3}” 250 RECORD PLAYER CABINET
47 1092, 3" x 5" 8Q, 7” x 4739, 49/6
3”30, BRAND NEW, P. & P. 2/-.

Transistors: Mullard mat:hed output: {
IF(;{ 7/6, OC8ID—2 OCB8I's, P. & P.

Transistor Radio Cases. 4 for £1.
Size 947 x 64" x 34”. P. & 9/6.

Fercite Rods 3/6: 67 and B" com Iete
with LW/MW Coils. P. ;

STRIP LIGHT TUBES 3/9 each.
117 (284mm). 230/240 volts, 30 watts.
Ideal for cocktail cabinets, illuminating Cloth covered. Size 163" x 145" x
pictures,  diffused llghtlng, etc. 74”. Takes any modern auto-
6for £1, P. & P.free. changer. P. & P. 7/6.

(DUKE & CO. LONDON) LTD.

Tel. 01-478 6001/2/3

€21/3 Romford Road, London, EI2

lews from Russza
{-‘Ivery Loverof H '

LRole!

2]

ble with ifications costing around 2140) tu h

sold by others in U.K. at £79 as recently as 8ept. '69! NOW—unbelievable but true—
We are able to offer 500 only. BRAND SPANKING NEW witn written 12 months
guarantee, for only 484 gnu., carriage, etc., 2 gns- You'll never appreciate the wonderful
reproduction possible trom your old stereo or mono records until you listen to them on
this soperb Hi-Fi Audio Unit. It's a breath-taking experiencel But wait. With the 6
‘Waveband Radio you can get thousands of transmissions from all over the world
including ham radio, ships at sea, continental and international stations. Amazing
clarlty of tone & incredible station selection. Just read the magnificent specification
of this compact fully transistorised, high quality sound reproduction equipment in
matching unit form:—Four-speed single Record Player deck, lightweight arm with
‘turnover’ sapphire stylus and transparent deck cover. etc. (164° x 12" x 62 approx.)
Two Speaker Cabinets (each 181" x 934" x 87 approx.). each containing 8” high efficiency
unit and 3" cone tweeter. Fully transistorised Tuner/Amplifier (26 transistors 11 diodes)
(184" x 9}" x 87 approx) incorporating VEF/FM. Long, Medium and 3 8hort wave-
bands. All Instantanecus Press Buiton top panel controls! Push-pull output etage.
Frontally controlled rotatable ferrite rod aerial, internal FM aerial, meter type tunkhg
indicator, atereo balance control, separate variable bass and treble controls give
superb balance and tone. Plus all usual extension sockets. 110, 127, 220, 240v. AC.
All cabinets very strongly constructed—with beautiful high gloss walnut polyester
finish. Long negotiations and & final purchase for cash made this incredible offer
possible! Please don’t ask questions —just hurry! Only 500 will be lzcky! SPARES &
UK SERVICE CONSTANTLY AVAILABLE. Only 49igns plus carriage, crating,
handling, etc. 2 gna., and test on 7 days appro. No more to pay! *U.K. Trade distri-

LEARN HOW CGOMPUTERS WORK WITH GOMPUKIT

Compukit | is a practical do-it-
yourself teaching aid designed to
remove the mystery from digital
computers, logic and Boolean algebra.
**Cheap, Quick and Clean . . . and,
clear winner on all counts’’ says the
Times Educational Supplement
Accompanied by easy-to-follow
instruction book.

Ideal as a gift co amateurs, intelligent teenagers, teachers etc.
bled kit, complete, Type CKI/U £10-10-0 (P. & P. 6/-}
Assembled fully tested, ready to use Type CKI/A £13-5-0 (P. & P. 6/}
clso available Compukit | Deluxe Model and Compukit 2 L.C. Patch-
oard.

Cash with order, or further information, from

LIMROSE ELEGTRONICS (PW), Lymm, Gheshire

buton claim that British models compmng wn.h this «peciﬂcahon could cost you £140!

WE COULDN'T EVEN MAKE THEM FOR
THIS FANTASTIC PRICE!
BATTERY/MAINS/
IOmANDs.ggggn

PORTABLE RADIO
¥ MODEL

N
cﬁg‘lngmssmus
THEWORLO O

(OR WITH MAINS/BATTERY ELIMINATOR 20"eta) [ . |

on

VEROBOARD

—the Universal Wiring Board— " -
obtainable from your local Retailer
Trade enquiries to:

NORMAN ROSE (ELECTRICAL) LTD
8 St. Chad's Place, Gray’s Inn Road, London, W.C.1
Technical enquiries to:

VERO ELECTRONICS LTD.

Industrial Estate, Chandler's Ford, Hants

This fantastic brand new Astrad Aurigs Russian 8 Waveband COMPARE

Portable Radio, designed for world-wide reception, will IT°S PERFORMANCE with
probably make your present radio seem like & ‘“‘crystal set’: 39%

Better than any other 8 wave radio that even they haw GnS RADIos-'
produced! With optional battery eliminator for both battery

and mains use! We're almost glving thern away at only £13.19.6— a mere fraction ot

oven today’s Russian miracle price! Tn fact, we challenge you to compare the perform-

ance and value with that of 39}gn. radios! *You just can't lose, we'll refund your
money if you are not astounded | Purer and sweeter tone than ever! Wider band spread
for absolute ‘pin-point’ station selection! Yes, the Russians have really surpassed
themselves shis time, proving ance again their fantastic ability in the fleld of elec-

tronies and brilliantly reflecting their advanced ricro circuitry techniques in the
fleld of space communications. YOU GET THIS AMAZING SET FROM UB AT A

PRICE THAT BEARB NO RELATION TO ITB TRUE VALUE! Yes, 8 saparate

wavebands, including Standard Long, Medinm and Short Waves to cover the entire
world! Uniqne side control waveband selection unit gives incredible ease of atation
tuning! Thousands of different transmissions and stations at your fingertips 24 hours
a day, including ships at sea and mersages from all over the world—| troly nothing
is mecret. You must hear it to believe it! Superb, sweet tons—controlled from a
whisper t0 a roar that will ill & hall! Genuine push-pull output| Separate ON/OFF
volutne and Treble-Bass tone controls! Press-button dial illumination! Taks it any-
where, runs economically on standard batteries (obtainable everywhere) or direet
througb battery eliminator from 220/240v. AC mains supply. Internal ferrite rod
aerial plus built-in telescopic aerial extending to full 8lin. length. It’s also & fabulous
CAR RADIO—any speed, requires no additional asrial. UNIQUE! Elegant Black
Chrome finish case. 8IZE 1lin. x 9in. x 31in. overall approx. Made to give years of
pertect service. WRITTEN GUARANTEE, manual with simple operating inetrue-
tions and circuit diagram, ONLY £13.19.8 (mains/battery eliminator 20/- exira).

POST ETC. 8/8. Standard batteries 5/- exira. Can aiso be used through extension

amplfier, tape-recorder, public address.

Dot WeL 14 UXERIDGE ED.

SHOPERTUNITIES LTD. L ][! (tacing  Shepherd’s  Bush Green),
London, W12 8AQ. (Thur.1 Fri 7). Also 37 High Holborn, London, WC1 (opp. Chancery
Lane). (Wed. Thurs 7). Mon.-Sat. 8-6.
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MISCELLANEOUS MISCELLANEOUS MISCELLANEOUS
(continued) (continued)

2 WATT TRANSISTOR AMPLIFIERS (not
a kit). Standard 3 ohm output. Frequency
response < 2db from 12 to 12000 cps. on
board measuring 2% x 3% in. Ideal record
players, etc., 22s 6d each, pp Is 6d. .
Manley, 13 Randisbourne Gardens, Bromley
Road, London, S E.6.

—TOP TRANSISTORS—

ACY22 1/9 OC72 1/9 2N2926 /9
BFY51 1/9 OC200 1/9 2N3702 1/9
RFY52 1/9 ©OC201 1/9 2N3703 /9
BSY27 /9 ©OC202 /9 2N3705 1/9
OC45 1/9 ZTX300 1/9 2N3706 1/9
OC71  1/9 2N706 1/9 2N3708 1/9

All the above types are available at 16 for £1.
Brand New. individually Tested, unmarked
but guaranteed to be within their correct
specification, or money refunded.

ANTEX SOLDER IRON

A lightweight iron with a 15 watt nickel
plated bit. Designed to enable you to weld
reliable joints accurately. Model CN240
volts. Special low price. Act Now, Only 29/11

MONEY BACK GUARANTEE. P.& P. /-

J. M. KING (K)
17 Buckridge, Portpool Lane, London, E.C.1

ENAMELLED COPPER WIRE

S.W.G. Per 4lb reel Per 1lb 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. 17/9d 29/6d

Orders despatched by return of post. Please
add 1/- per item P. & P.

Supplied by: Banner Transformers, 84 Old
Lansdowne Rd, West Didsbury, Manchester,

TRADE ENQUIRIES INVITED

BUILD IT in a DEWBOX quality cabinet.
2in. x 2%in. x any length. D.E.W. Ltd.,
Ringwood Road, FERNDOWN, Dorset.
S.A.E. 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 pedals 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. & S., 20 Maude Street,
Darlington, Durbam. Send 4d. stamp.

BIG BARGAIN PARCEL 13/-

POST PAID
Containing multi-contact relay, transistors,
resistors (some high stab), rectifiers, diodes,
caEcitors. pots, knobs, etc.

4 WATT GRAM AMPS.

Volume and tone controls, mains operation,

3Q output, new and hoxed 72 POST
PAID

SALOP ELECTRONICS Callers welcome

23 Wyle Cop, Shrewsbury,

Shropshire S.A.E. for lists
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MUSICAL MIRACLES! Drum, Cymbals,
Waa-Waua and Fuzz modules. New unique
eflects units, Percussion ctc. Good waa-waa
kits 49/-. Famous ‘*Mister Bassman’’ bass
pedal unit. Also bargain components list of
reed switches etc. Send S.AE. NOW!—
D.E.W. Ltd., 254 Ringwood Road, Fern-
down, Dorset.

DO-IT-YOURSELF PRINTED
CIRCUIT KITS
AMAZING VALUE! Each pack contains
% P. C. Boards (assorted sizes)
% Etchant
* Resist
% Etching Tank
% Full instructions
Price 16/- and 30/- (extra large). C.W.O.
CLIFFORD ELECTRONICS, (Dept. P.W.)
14 Lynford Gardens, Edgware, Middx.

VICTORIA STREET’S unique magazine and
paperback centre, Hills Westminster. ‘‘Prac-
tical Wireless’ always in stock. HILLS
WESTMINSTER LTD., 5 Artillery Row,
Victoria Street, S.W.1 (01-222 6165).

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-
4ions, ‘‘Highlands’’, Needham Market,
Suffolk.

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 amplifier, volume/on, off
and tone controls, A.C. mains operation,
3 output, dimensions 44x44x5% 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

We stock all those components and
materials required by the home Hi-Fi
constructor, including speaker grille
fabrics, 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.

“ Uupioscahi

4. PRINCES SALIARE,
HARROGATE, YURKS.

COMPUTER PANELS AT BARGAIN
PRICE. Few hundred left at 5/- each. 8 x
0C43 or GET 875+24 OAB8l. Useful length
leads. C.W.O. P. & P. 6d each. Mail order
only. F. & H. Guy Ltd., 80 High Street,
Ware, Herts.

PARAPHYSICAL LABORATORY, Down-
ton, Wilts. Fascinating international maga-
zines. S.A.E. for list. Parcel 20s.

SERVICE MANUALS for Pre 1958 HM.V,
and E.M.I. MODELS. Radio and Record
Player Manuals 5/- cach. 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. Lid.. Chilton Works, Garden
Road, Richmond, Surrey.

WANTED

CASH PAID for New Valves, Payment by
return. 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 ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

WANTED NEW VALVES. televisions,
radiograms, transistors, etc. STAN WILL-
ETTS, 37 High Street, West Bromwich,
Staffs. Tel.: WES 0186.

WE BUY New Valves, Transistors and clean
new components, large or small quantities,
all details, quotation by return. WALTON’S
WIRELESS STORES, S5 Worcester Street,
Wolverhampton.

WANTED. Pye Radiotelephones types
F27AM, Cambridge, Bantam, Westminster,
Motaphone. Phone Caterham 46692,

HIGHEST CASH PRICES for good quality
Tape Recorders. 9.30-5.00. Immediate quota-
tions. 01-472 2185,

HI-FI EQUIPMENT

SHURE GOLDRING Cartridges Post Free
G800, M44/5/7 £7.17.6. M3D £5.5.0. M44E
£8.19.6. MS5SE £9.19.6. M7SE/2 £16.10.0.
GARRARD SP25/2 £10.17.6. AP 75
£16.17.6. p. & p. 7/6. Ultimate Electronics,
38 Achilles Road, London, N.W.6. Mail
Order Only.

METAL WORK

METAL WORK: All types cabinets, chassis,
racks etc., to your specifications. PHIL-
POTTS METAL WORKS LTD., Chapman
Street, Loughborough.



EDUCATIONAL | AERIALS

TELEVISION aaxzm un naors
S . . . UHF Aerials BBC and ITV 625 Col
This private College provides efficient theoretical and prac- 10 cle 48)-, 14 ele 47j-, 18 3 85/0r 22 cle 75/-,
A P . . e Double 22 ele 160/,
tical training in Radio and TV Servicing. One-year day courses, BBC Aeriala: Dipole 85/-, X 43/, H 48/..
commencing in Sept., January and April, are available for ITA Acrials: 5 el 89/-, 8 ele 54/, 11 ele 6/-,
beginners, and shortened courses for men who have had Combination " Aedals: Dipole plus & 54,
previous training. Write for free prospectus to:— SN SIS0 (T LRI BItRE
London Electronics College, Dept. LX/4. 20 Penywern Diplexers 1‘1—]: Triplexers — Matched  Diplexera
! — VHF,
Road, Earls Court, London, S.W.5 Tel. 01-373 8721 f,";“”' JLashites, Clamps, Coulers, etc. Co:ax
and 2/3.
Postage paid inland on Aerials only. Please state
RADIO OFFICER training courses. Write: channels when ordering. SAE for fuil lists.
Principal, Newport and Monmouthshire
FOR SUCCESS College of Technology, Newport, Mon. 11 Dale Crescent, Tupton, Chesterfield

WITH ICS

SITUATIONS VACANT

Study at home for a progressive
post in Radio, TV and Electronics.

Expert tuition for City & Guilds P SENNNN SIS SN SR E—— .‘

(Telecoms Techn’s Cert.and Radio
Radiomobile

Amateurs’) R.T.E.B,, etc. Many
BRITAIN'S GAR RADIO SPEGIALISTS

non-exam courses incl. Colour TV
Servicing, Numerical control &
Computers., Also self-build kit

courses—valve and transistor.
Write for FREE prospectus and find out
how ICS can help you in your career.
ICS, DEPT. 541 INTERTEXT HOUSE,

As duties will include the servicing of our complete range of

products (both valve and transistorised), the successful
applicant will have a good working knowledge of radio theory,
together with a number of years, practical experience.

STEWARTS ROAD, LONDON. SW8

AMSE (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- M E c H n N ' c S

stallation, Repairs, Refrigeration, Elec-

tronics, Radio & TV., etc. Send for full
A number of vacancies have arisen for young men between
the ages of 15 and 20 years who wish to be trained as Radio

R.T.E.B, Certs., City & Guilds, Colour
TV, Radio, Computers, Radio 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.
:37!(, Aldermaston Court, Reading RG7
PF.

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 N
SWS8, or ’phone 01-720 1983,

details and illustrated book-—FREE.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, Dept. 168K, Aldermaston
Court, Reading RG7 4PF.

APPOINTMENTS Technicians.
Previous experience is not necessary but a genuine interest
NORTH EAST LONDON in radio work and a willingness to be taught are essential.
POLYTECHNIC As Day Release facilities will be offered in appropriate
AUDIO TECHNICIAN instances, a good general education, particularly mathematics,
(Grade T 4) is desirable.

ired e Lang Labora-
E’f:‘gg:fg{n:if;gjn}%z nf}réi‘é%i%alay%{fs Applications should be made in writing in the first instance
i e T & C10; to: MISS I. S. THOM, A.M.I.P.M.,
work NG Sr JBEEe gaaberutory INDUSTRIAL RELATIONS/PERSONNEL MANAGER,
S 2‘;‘2":1“6';;"' RADIOMOBILE LIMITED,
T GOODWOOD WORKS
mgu:};gcgv:o;aiillowance £50 or £30) NORTH CIRCULAR RéAD,
LONDON, N.W.2,

Apply by letter in first instance to
TN N N NN d

the Staffing Officer, North East London
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SITUATIONS VACANT
(continued)

SERVICE SHEETS
({continued)

EDUCATIONAL
(continued)

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 training with free accommodation provided
~at the Training School:—
Age 21 £848 per annuin

22 £906

23 £943 ,, ”»
24 £981 ,, @
25 and over £1,023 ,, -
On successfu lcompietion of course:—
Age 21 £1,023 per annum
22 £1,087 ,, )
23 £1,150 ,,

24 £1,214 , "
25 (highest age point) £1,288 ,, w0

then by 6 annual increments to a maixmum of £1,749
per annum.

Exceilent conditions and good prospects of promotion
Opportunities for service abroad.

Applicants must be United Kingdom residents,
normally under 35 years of age at start of training
course, and must have at least 2 years operating
experience cr PMG qualifications. Preference given to
those who also have GCE ‘0’ level or similar qualification.

Interviews will be arranged throughout 1971

Application forms and further particulars
from:—

RECRUITMENT OFFICER( TRO 37
Government Communications
Headquarters,

Oakley, Priors Road,
CHELTENHAM, Glos. GL525AJ
Tel: No. Cheltenham 21491 Ex t 2270

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, b Shep-
herds Bush Rd., London W.6. SHE 8441.

LARGE SUPPLIER
OF

SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)Y
Only 5/- each, Manuals from 10/-

’ plus large S.A.E.

(Uncrossed P.O.'s please, original
returned if service sheets not available.)

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11

We have the largest supplies of
Service Sheets (strictly by return of post).
Please state make and mode! number

alternative.
Free TV fault tracing chartor TV list on
request with order.
Mail order only.

694

TRADER SERVICE SHEETS

5/— 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 WwcC2

Make Radio/TV

Mode! |
|

1970 List now
available at 2/-
plus postage

If list is required
indicate with X

From

Address R L e

enclose remittance of .

(and a stamped addressed envelope)
s.a.e. with enquiries please

MAIL ORDER ONLY (February PW)

RADIO & TV SERVICE SHEETS 4/-
S.A.E. Service manuals 12/6d each, P.&P.
1/6d. State make and model No. to:—
Bell’s Television Service, Albert Place,
Starbeck, Harrogate, Yorks.

RECEIVERS & COMPONENTS

v
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.8.) for details. MAIL-
MART, 6 Eastbourne Road, Pevensey Bay,
Sussex.

SUB-MINIATURE RESISTORS
SMALLER THAN A MATCH HEAD!
Microhm 1/16th Watt 5%

Values from 51 to 100K(2,
0d. each.

Microhm Metal Glaze Resistors for the
ultimate in D.I.Y. miniaturisation.

JEF ELECTRONICS (P.W.12),

Stella Nine Range Cases

Manufactured in Black, Grey, or Blue
Stelvetite and finished in Plastic-coated
Steel, Morocco Finish with Aluminium
end plates. 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”£Heigh‘; 74" Height
S. o S. o 8.

d £ d.
61 33" 15 0 180 1 16
63 43" 16 3 1 16 150
81~ 3 180 I 50 150
81" 64" 150 111 9 1170
1047 747 114 6 2 2 6 2 6 0
1247 3¢~ 150 111 9 117 6
124~ 5§~ 114 0 2 2 0 2 5 6
1247 83~ 230 211 6 215 6
144 33~ 110 0 117 6 2 2 0
1417 93~ 211 6 37 0 3100
163”7 63" 2 6 0 2156 31 9
164”7 103" 300 318 0 4 6 0

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. d.
6"x3” 6 6 10Vx7710 3 14"x3” 8 9
6"x4” 6 9 127x3 8 0 147x9” 17 3

8"x3” 7 9 127x5 9 0 167x6” 12 9
8" x6” 9 3 12"x8712 9 16”"x10” 19 0
Chassis—Post 3s. 0d. per order.
Discounts available on quantities.

E. R. NICHOLLS

Manufacturer of Electronic Instrument Cases
46 LOWFIELD ROAD
STOCKPORT - CHESHIRE
Tel: 061-480 2179

Printed circuit boards for Practical
Wireless and Practical Electronics pro-
jects from September 1970. All boards
are roller tinned, drilled and have the
circuit layout printed in white. S.A.E,
for list, including this month’s projects.
‘MICROBOARD’—just 1.25 ins. by 0.9
ins. Holds a single DIL 14 or 16 leads
—ideal for experiments with logic
devices. 2/~ plus S.A.E.

ALBOL ELECTRONIC & MECHANICAL
PRODUCTS LTD,
2, Vine Lane, Tooley St.,
London, S.E.1. Tel. 01-407 4214

York House, 12 York Drive, Grappenhall
‘Warrington, Lancs.
Mail Order Only.
C.W.0. P& P. 1/- per order. Overseas 7/6.
Money back if not satisfied.

PRINTED CIRCUITS

PW 25/25 STEREO AMPLIFIER (Oct. 1970)

Input Pre-Amp—
LH & RH Channels 15/- pair (P/P 1/-)
Tone Control and Drive Amp.—
LH & RH Channels 18/- pair (P/P 1/-)
All boards are drilled and tin plated, and
reverse side screen printed for easy com-
ponent and connection identification.
SERVITRON ELECTRONICS
18 Beckdean Avenue, Poulton-le-Fylde,

Blackpool, Lancs. FY6 8BG

EX-GOVT. COMMUNICATIONS RE-
CEIVERS, calibrators, signal generators,
components, etc., with money back guaran-
tee. SAE list. Callers welcome, please phone
first. —P. R. Golledge, G3EDW, Glen Tor,
Torrington, Devon. (STD 08-052) 2411.

BRAND NEW ELECTROLYTICS, 15/16V,
0-5, 1, 2, 5, 10, 20, 30, 40, 50, 100 mfds,
9d. EI2 series 5% resistors. Carbon Film
1W 1Q to IMQ, I-5d. Wirewound SW 15Q
to 15KQ, 10d., postage 1/-. The C. R.
Supply Co., 127 Chesterfield Rd., Sheffield 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.



RECEIVERS & COMPONENTS
(continued)

“AUDIO 17 3 WATT AMPLIFIER
Ready built, tested and
guaranteed. Very attractive
Cabinet in black leatherette
with light grey front, size
10” x 4§” x 4”. Fitted large
speaker, Jack Socket and
Volume Control. Many uses
e.g. Radio Kit Amplifier,
Intercom, Record Player,
Public Address or even
Crystal 8et Aroplifier.
OUR PRICE ONLY 87/-
P. & P. 4/6d.

EXTENSION SPEAKER
CABINET

The same Cabinet that
houses our Amplifier.
ONLY 26/- P. & P. 3/-.
Or with fttted Speaker 34/—
P. & P. 3/6d.

NEW MODEL V.H.F. KIT MK2

Our latest Kit, improved design and performance
plus extra Amplifier Stage, receives Aircraft,
Amateurs, Mobile, Radio 2, 3, 4, etec.
This novel little set will give you endless hours of
pleasure and can be built in one evening. Powered
by 9 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

A~ illustrated above our all wave band one valve
easy to build kit. Complete with one short wave and
one medium wave plug in coil. Extra coils available
at 7/~ each. Price 75/ P. & P. included. This kit
contains the very best in components. Drilled
chassis, bandspread tuning, step by step instructions
and of course first class reception and value for
money.

Tllustrated Catalogue of Selected Kits and Com-
ponents 2/6. P. & P. Free.

Cheques, Postal Orders to:
Dept. P.W.,
Galleon Trading Co., 25 Avelon Road,
Romtord, Essex

E.M.I. LOUDSPEAKERS, 13in x 8in Bass.
2 Tweeters & Crossover, 75/-; Longthrow
Bass 6}in, 47/6; 5in, 37/6;, Tweeters 34in,
16/6; Crossovers 16/-. Available in 3. 8,
15 ohms. Teak Cabinets to exact E.M.L
spec. Metrosound ST20 Amplifiers £27/10.
All P&P Free. S.A.E. full list. ‘SONTEL’.
183 Clapham Manor St., London, S.W.4.
Tel. 01-720 3559.

BC108B 2/3; BCI109C 2/6; 2N3705, 50V,
800mA, 100MHz, 2/9. Postage 1/-, SAE ljst.
GREENWELD, 24 Goodhart Way, W.
Wickham, Kent.

AERIAL BOOSTERS

We make four types of r.f. high gain
transistorized pre-amplifiers
Wideband Radio Type L10 39/-

This covers the Medium 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 I and III.
U.H.F. Television Type L45 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; ECCS82,
PCL80, EF80, EF85, EF183, EBF89, EB9I,
EY86, PCC84, PCC89, PC97, PCF80,
PCF86, PCL82, PCL83, PCL84, PCLS5,
PL36, PY33, PY8], PY82, PY801, PY800,
30L15,
7 day Money Back Gouardintee.

VELCO ELECTRONICS
62 Bridle St, Ramsbottom, via Bury, Lancs.

nNew V HF AERIAL KIT

Unique push-pull colour coded adjustable
element system gives coverage of 2 metre
Amateur band, Aircraft, BBC VHF FM
and the new ‘local’”” stations, plus
Stereo! For use in or outdoors, easy to
instal with universal mounting bracket
and mast, together with rotary ball
clamp, VHF boom and four elements.
S.A.E. for leaflet.

Complete kit, direct from makers, or
from your local dealers, 52/- post and
packing paid.

TUBULAR METAL PRODUCTS
7 Lowesmoor Terrace, Worcester

ELECTRICAL

| vout

ANYWHERE e

BEST EVER 200/240 VOLS “MAINS’’
SUPPLY FROM 12 VOLT CAR BATTERY

Exclusive World Scoop Putchase. The fabu-
lous Mk. 12D American Heavy Duty Dyna-
motor Unit with a Massive 220 watl out-
pup and giving the most brilliant 200/240
volt performance of all time. Marvellous
for Television, Drills, Power Tools, Mains
Lighting, AC Fluorescent Lighting and all
200/240 volt Universal AC/DC mains equip-
ment. Made at tremendous cost for U.S.A.
Govt. by Delco-Remy. This magnificent
machine is unobtainable elsewhere.

Brand New and Fully Tested, only £4.19.6,
plus 10/6 postage. C.0.D. with pleasur,
Money back if not delighted. Please send
s.a.e. for interesting illus. details.

Dept. PW, STANFORD ELECTRONICS

Rear Derby Road, North Promenade,
Blackpool, Lancashire.

COMPUTER PANELS 5-BC108, Digdes
4-10/-. American, total transistors. Minimum
30. Details types, First grade components.
3-10/6. Post 1/6. Assorted Components,
71b 20/- C.P. J.W.B. Radio, 75 Hayfield
Road, Salford 6, Lancs.

FOR SALE

SEEN MY CAT? 5,000 items. Mechanical
& Electrical! Gear, and materials. S.A.E,

. R. WHISTON, Dept. PW, NEW
MILLS, Stockport.
MORSE Ty !
EASY .=

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
automatically learn to recognise the code RHYTHM
without translating. You can’t help 1t, 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 bookle

t to:
G3CHS (BOX 11), 45 GREEN LANE, PURLEY, SURREY

1925 WORKING RADIO, P.W. July ’61 to
May 70, 102 volumes. Offers: 37 Priolo
Road, Charlton, London, S.E.7.

“MULLARD*, “BRIMAR’’ Ei80F valves
(gold plated pitis), guaranteed, 5/6d post
paid. Jack Porter Limited, *‘Electronics,”’
College Street, Worcester. ,

INTEGRATED CIRCUIT
AUDIO AMPLIFIER

KIT

Power output: 3 Watts R.M.S. per
channel.

Sensitivity: 160 mv. input for 3 watts
output.

Output load: 7.5 to 15.

Frequency response: —15 Hz to 50 kHz
(3db down).

Treble cut and boost: —18 dbto +12 db.

Bass cut and boost: —14 db to +12 db.

Noise level: —80 db max. (referred to 3
watts output).

Hum: —70 db max. (referred to 3 watts

output).

Crosstalk: —40 db.

Distortion at 3 watts output 1%, max.
(Total harmonic).

Price of kit of parts and full construc-
tional details £15.

TELEVISION CITY,

Dept. PW1, 50 Richmond Road,

Kingston-upon-Thames, Surrey

Tel. 01-546 3961 (100 yards from Station)

Daily 9.30-5.30; Friday 9.30-7; Closed Monday

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. 20ft.
ext. £9.5. 314ft. 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, BALDWIN ROAD,
2'51'7(:URPORT, WORCS. Phone Stourport

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 makers, in good condition, 15/-, Carriage 10/—,

GROUND POSITION INDICATOR. Contains 24 Volt
Lamp. Prisms, niirror, gears. Could interest schools
and model makers, 15/, Carriage 15/—.

NEW BOXED UNIT TYPE 8197. Contains two
Toggle D.P8.T. switches, also one press Toggle
D.P.4.T. Bixteen miniature 500 Ohm. Pre-gset Pots.
RX, TX, Bwitches, etc. §/-, P/P 4/6. £3 per dozen.
Carriage paid.

TOGGLE SWITCHES. D.P.B.T. 1/-, P/P 94. on any”
Switch. 1 doz. Post Free. Ex Units,

DP.D.T. SBWITCHES 1/8. PRESS BUTTON
D.P.8.T. 1/9.

G.P.0. RELAYS, EX-URIT8 400 Ohms. Doz, 10/~
P/P 5/-. Bample, 1/8, P/P 1/6.

SPECIAL OFFER. Bush 17" T.V. Sets Serfes 76. 12
Chanuels. Complete and Tested with good Tube
£6.10.0. Cabinct Fair. Carriage and Insurance
Passenger Train G.B. only 35/-. Untested 17* T.V,
Complete 12 Channel 50/~ Carriage £1.

Bpeakers Removed from T.V, Seta. All P.M. 8 Ohms.
5” round 8/~ each 6 x 4, 3/~each, 7 x 4, B/~ each.
Blot Speakers 8 x 2} b/~ each. Post on any Speaker
8” P.M. Bpeakcrs in Cabinet with Volume Control
3 Ohm. Cabinet Condition Poor, Speaker First Class.
10/~ Post and Packing 10/-. Reclauned T.V. Tubes
with 6 month Guarantee 177 AW 43/80, AW 43/88
40/—, MW 43/69 30/~ each. All Tubes 16/- Carriage.

VALVE LIST—Ex Equipment, § months’ guarantee.
Single Valves Post 7d., over 3 Valves p. & p. paid.

ARP12 1/8 §y PCL85 4/~ | 6B8 1/8

EB91 od, | triss 4~ | eBwr 28
FF85 g/~ | Eriss 4~ | ex7 1/8
EBF80 8/- PCLS2 4/- 6U4a 5/~
BCCSL  8/- | PCL83 /- | 6P28 5/-
Eccs2 8/~ | PL36 5~ | 10013 2/8
ECC83 4/- PL81 4/~ 185BT 8/8
ECL80  1/8 | PY33 5/~ | 2001 3/~
EF&0 1/- PYSL 1/8 20P1 5/
EFSo 18 | Pys2 1/8 | 20p3 2/6
EF91 8d. | Pzao 5/- | 3opL1  §)-
EY86 5~ | v1o1 5/- | s0p12 5/~
PCCB4 2/ U281 &/— 30K5 2/8
PCFS0  2/- | U282 5- | soFL1 B/
pcLsd 4~ | v 5~ | 6/30L2 /-




Head Office and Warehouse Z &1 AERO SERVICES LTD. Retall Shop
MA WESTBOURNE GROVE 85 TOTTENHAM COURT ROAD
LONDON W2 Please send all correspondence and Mail-Orders to the Head Oftfice LONDON W1
Tel. PARK 5841/2/3 When sending cash with order, please include 2/6 in £ for postage and handling Tel. LANgham 8403
MINIMUM CHARGE 2/6. No C.O.D. orders accepted Op.n all day Saturday
PLFASE NOTE THAT THE VALVES OFFERED BEL.OW ARE NOT NECESSARILY OF U.K. ORIGIN
PLEASE NOTE THAT ALL PRICES ARE IN DECIMAL PARTS OF £, I.E. IN NEW PENCE
0A2 0.38 | 6AR5 0.35 | 6EJ7 0.35 | 6Y6G 0.65 EF4l 0.85 | EZ40 045 | PCL88 0.80 | Ul91 0.75
8A3 3.45 ﬁ!\;{ﬂ g.go 6EW6 geg Y4 . 0.60 Fi 0 I Full G teed EF42  0.70 | EZ41 o.;g PCL8000.63 | U201 g.iﬁ
B2 .35 | 6ASH .35 | 6F1 .70 | 9BW6  0.50 EF80 0.25 | EZ80 0. PCL8010.70 | U281 .40
OB3  0.60 | 6AR7G 0.80 | 6F5 0.50 | 10C2  0.50 rSt ua ty u y uarantee EF83 (.55 | E281 0.28 | PD500 1.50 | U282 0.40
0oc3 0.38 | 6AT6 0.30 | 6¥6G 030 | 10D1 0.50 EF85 036 | GY501 0.80 { PF86 0.60 | U3oL 0.40
OD3  0.35 | 6AUG 025 | 6F11 038 | 10D2  0.40 EF86 0.30 | GZ30 0.40 | PF818 0.85 | yso3 0.50
IB3GT 0.38 | 6AV6 030 | 6F13 038 | 10F1  0.80 EF89 0.8 | Gz31 0.38 | PFL2000.70 | U404 0.40
IL4  0.20 | GAWBA 055 | 6F14 0.85 | 10F9 0.50 EF91L 033 | GZ32 0.48 | PL33 035 | usol 1.00
IR4  0.35 | 6BAG 025 | 6F15 0.65 | 10F18 0.45 BRAND EF92 0.40 | GZ33 070 | PL36 0.55 | UABCSo
IR5  0.35 | 6BES 030 | 6F18 045 | 10L1 045 EF9% 0.30 | HABCSO PL81  0.50 .
184 027 | 6BF5 080 | 6GF23 080 | 10LD110.60 EF97  0.85 045 | PL82 045 | UAF41 0.50
185 o.gs 6B¥6 g.io 6124 8.;2 10P13 g.gs EF183 030 | HK90 0.35 | PL83 0.45 | UAF42 0.55
IT4  0.26 | 6BH6 0.45 | 6825 0, 10P14 110 ¢ EF184 085 | KT66 1.20 | PL84 0.40 | UBC4L 0.50
TU4 027 | 6BJ6  0.45 | 6F26 0.85 | 12485 0.60 ELE CTR ONI C VA LVES EF800 1.00 | KT88 1.76 | PL302 0.80 | UBCS1 0.40
JUS 050 | 6BK7A 0.55 | 6F28  0.80 | 12AC6 0.40 EK90 030 | N78 115 | PL504 0.80 | UBF80 0.40
IV2 045 | 6BL7GTA 6J4  0.50 | 12AD6 0.40 | 25Z6GT0.85 , 50B5 0.45  DAF96 0.42 | ECC81 0.33 | EL34 0.50 | PABC8O PL508 0.80 | UBFs8e 0.35
IX2B 040 X 6J5GT 0.80 | 12AL5 0.45 | 30A5 045 | 50C5 040 | DF9% 042 | ECC82 0.30 | EL36 0.50 .40 | PL801 0.80 | UBL1 0.50
2Dzl 0.85 | GBN5 043 | 6J7  0.45 | 12AQ5 0.48 | 30AE3 0.40 | 50CD6G1.65 | DK40 0.55 | ECC83 0.30 | EL41 0.55 | PC86 0.80 | PM84 0.50 | 101 0.60
SA4  0.36 | 6BNG 0.40 | 6K6GT 0.55 | 12ATé 0.30 | 30C1  0.80 | 50L6GTO0.50 | DK92 0.50 | ECC84 0.30 | EL42 0.58 | PC88 0.60 | PY31 0.80 | yroz 035
3Bos 215 | 6BQs 0.25 | 6K7  0.85 | 12A4T7 0.8 | 30C15 0.80 | 8542 0.40 | DK96 0.42 | ECO85 060 | EL8L 055 | PC97T 0.50 | PY33 0.68 | yocoss 0.40
3BP1 275 | 6BR8 0.65 | 6K8G 085 | 124U6 0.30 | 30017 0.85 | 90AV 250 | DL96 042 | ECCS8 0.40 | EL83 042 | PC900 0.48 | PY80 0.35 | GoFpso 0.56
3Q4 040 | 6BS7 1.30 | 6K23 055 | 12AU7 0.80 | 30C18 0.75 | 90C1 0.60 | DM160 0.85 | ECC89 0.50 | EL84 025 | PCC84 040 | PYSL 0.0 | yaHol 0.60
384 035 | 6BWG 0.85 | 6K25 0.75 | 12AV6 0.38 | 30F5  0.85 | 90CV 125 | DY8S6 0.38 | ECC91 0.20 | EL85 0.43 | PCC85 0.40 | PY82 030 | yomyo 0.70
3Vi 045 | 6BW7 0.70 | 6L6GT 045 | 12AV7 0.50 [ 30FL1 070 | 807 050 | DY87 0.35 | ECC1890.60 | EL86 0.40 | PCC88 055 | PY83 0.38 | | io gmg
5R4GY 060 | 6BX6 025 | 6L7 040 | 12AX7 0.30 | 30FL120.83 | 8124 350 | DY802 0.50 | ECF80 0.35 | EL90 0.5 | POC89 0.50 | Pyss o.40 | UCHAS ‘35
SU4G 033 | 6BZ6 085 | 6L18  0.45 | 124Y7 0.70 | 30FL14075 | 813 3.5 | EssL 275 | ECFsz 035 | ELo5 035 | POCIS9 085 | PYs00 100 | UCHSL 0.8
SUAGD 042 | 604 0.33 | 6LD20 040 | 12B44 AO.SS | 30L1 0.40 | 868A 075 | ESSCC 0.5 | ECF83 0.75 | EL360 115 | PCC805 085 | PY800 050 | UCLSL o'sg
BVAG 042 | GUSGT 0.40 | AN7GT 040 | 12BA6 036 | 30L15 08§ | 5642 0.65 | E130L 6.00 | ECFS 0.65 | EL803 100 | PCC8060:80 | Pysol 050 | UCLSZ 9.88
5Y3GT 0.32 | 6CA4 0.28 | 6P1  0.60 | 12BA7 035 | 30L17 0.80 | 6080 150 | E180F 0.95 | ECF8041.50 [ EL821 0.55 | PCF80 0.30 | PZ30 0.35 U‘4 o'go
573  0.50 | 6GCA7 050 | 6P28 0.65 | 12BE6 0.35 | 30P12 0.80 | 6146 150 | EABC800.35 | ECH42 0.70 [ EL822 090 | POF82 0.35 | QQV2-6 WL - (B
5Z4C:  0.40 | 6('BG 030 | 6Q7 040 | 12BH7 0.40 | 30P19 0.80 | 61468 250 | EAKF42 055 | ECH81 0.30 | ELL80 0.75 | PCF84 0.60 2.15 | UF42  0.80
6/30L2 0,75 | 6CDGGA 6SA7 040 | 12BY7 055 | 30PL1 070 | 6360 125 | EBC33 0.50 | ECH83 0.40 | EM34 0.80 | PCF86 0.60 | QQV03-10 | UF43 0.80
6AB4  0.35 1.15 | 63G7 0.35 | 12K5 0.56 | S0PL13 0.98 | 6939 215 | EBC41 0,55 | ECHS84 0.45 | EM71 0.75 | PCF87 0.85 1.25 | UF80 035
6AF4A 050 | 60G7 050 | 68K7 0.35 | 12K7GT0.35 | 30PL14 0.80 | 7199 075 | EBCSL 0:30 | ECL80 0.40 | EM80 0.40 | PCF801050 | QQV03-204 | UF85 0.40
6AG7 040 | 6CH6 0.55 | 6SL7TGT0.35 | 12Q7G 0.30 | 35A3 0.5 | 7360 1.80 | EBF80 0.40 | ECL81 0.45 | EM?1 0,60 | PCF8020.50 5.25 | UF89  0.35
6AH6 0.50 0.50 | ASN7GT0.35 | 12SR7 0.85 | 3545 0.75 | 7586 1.25 | EBF83 0.40 | ECL82 0.35 | EM84 0385 | PCF8050.75 | TT21 2.85 | UL41 0.85
6AJ8  0.30 0.63 | 63Q7 040 | 1487 080 | 35B5 0.85 | 7895 125 | EBFs9 0.80 | ECL83 0.65 | EM87 0.55 | PCF806070 | TT22 2.80 | UL84 0.30
6AKG 0.30 0,85 | 6SR7 0.40 | 20D1 045 | 35C5 0.40 | 9002 035 | EC53 0.50 | ECL84 0.55 | ENO1 0.35 | PCF808075 | U18/20 0.75 | UM84 0.20
8AK6 057 045 | 6T8  0.85 | 20L1 110 | 35D5 070 | 9003 - 0.50 | EC86 0.60 | ECL85 0.55 | EY51 0.40 | PCH2000.70 | U25  0.75 | UYIN 0.50
6AL3 043 0. 6U4GT 0.80 | 20P1  0.50 | 35L6GTO.50 | 471 048 | ECS8 0.60 | ECL86 0.40 | EYS0 045 | PCL8l 050 | U26  0.75 | UY1l 065
6AL5  0.20 048 | 6USA 040 [ 20P4 110 | 35W4 030 | 454 g5 | EC90 033 | ECLL80O EYS1 040 [ PCL82 035 | U3l 045 | UY4L 045
6AM5  0.32 X 6VOGT 088 | 20P5  1.20 | 35Z3  0.80 | r.  o'a0 | ECO2 035 1.50 | EY83 0055 | PCL83 0.85 | U37 150 | UY82 0.50
6AM6  0.33 . 6X4 030 | 25C5 050 | 3524G 0.30 & EC93 050 | EF37A 080 | EY86 040 | PCL84 045 | Us2 038 | UY85 030
6AQ5 035 | 6RA8 0.58 | 6X5GT 0.85 | 25L6GT 0.45 | 3525GT0.40 | CBL31 0.90 | EC80102.25 | EF39 0.40 | EY87 043 | PCL85 0.40 | U76  0.30 | w720 0.80
6AQ6 055 | 61KH7 030 | 6X8 055 | 25Z4G 0.30 | 50A5 0.70 | CY31 035 | ECC40 0.60 | EF40 0.50 | EY88 043 | PCL86 0.45 | U78  0.80 | Z8o3U 0.90
Quantity prices quoted on request I
9N404 017 | 28004  1.00 | BCY34  0.30 FROM RUSSIA
2N444A 025 | 28034  1.00 | BCY?2 0.20
2N696  0.20 | 28102 040 | BCZll  0.40
2NGYT 0.23 28104 0.50 BD121 0.80
2N698 0.40 | 28701 0.50 | BD123 0.95
2N706  0.70 | 28702 0.50 | B¥115  0.20
aN706 015 | 29746 030 | BFi67  0.26
2N708 020 ﬁf‘lﬁs 8-;50 BF173  0.30
2N753 025 1126 . BF181  0.28
28920 030 | ACI26 025 | BFisd 028 Type U4312
2N930 0.35 | AcC127 0.20 | BF185 0.20
2N987 0.35 | ACI28 020 | BF194 0.20 U43|3
2N1131  0.40 | ACI53 026 | BF195 015
2N1132 045 | ACI14 015 | BFige  0.20
2N1184 125 ﬁtig; g~%g BF197  0.20
2N1301  0.40 6 . BFX88 0.25 Type U4312—L i
2N1302 025 | AC176 025 | BFV17 040 Ty Sstramment.” 807
2N1304 0.25 | ACI8T 030 | BFYi9 0.60 o.p.v.) 1% accuracy on
2N1305  0.25 2(65387 8.33 BFY50 0.25 DC and 1-5% on AC. 9 cigrent ranges on DC (300uA to 6A)
INLsor 8%3 AUY;& 0.20 BEYe g'gg 3.in tube ftted with telescopic viewing hood, giving [ 20,5 gurrent ranges on AC(1-5mA te 6A). 8 voltage ranges
INinos 040 | acyls 085 | BSYs6 08 bright display in full daylight. ' 0-3 to 900V AC/DC. Resistance 0-2 to 30k Q. Mirror scale.
oN1309 035 | ACY20 020 | BIY27 0.30 Bandwidth 10 ¢/s—10 mc/s. Triggered sweep pre-set at P RICE, complete with leads and case £8.15.0
9N1613 025 ACY2L 0.20 B8Y28 0.30 1-2-5-10-30-100-300-1000-3000 yrec per stroke. Free-
2N1711 030 | ACY22 015 | BSY65 0.20 running time base 20 c/s to 2000ke/s with built-in Type U4313—20,000 o.p.v. DC and 2,000 o.p.v. on AC.
ON1766 075 | AD140  0.80 | BIY95A 0.20 crystal calibrator providing timing marks at .05-.2-1-5- 8 DC current ranges 60pA to 1-5A. 6 AC current ranges
47 095 | AD149 050 | oCi6 0.75 20-100 ¢4 sec + 5% . ) 0-6 to 1-5A. 9 DC and AC voltage ranges 1-5-500V. Resisi-
195 | ADI6L  0.35 | OC22 0.85 Amptihide calibrator directly calibrated in volts. ance ranges 0-5-500k Q. Accuracy 1-5% DC and 2:5% AC.
0,30 | ADi62 035 | oca3 0.60 Tnput attenvator 1-10-100. Mirror scale. £10.10.0.
0.40 AF114 o,gg 0024 0.80 Power supplies 127/230v AC.
045 | AFLI5 0.3 0C25 0.40 i i
394 025 | AFILE 0’5 God 050 PRICE £89.00. Packing and carriage 1.50
uN2477 0.65 | AFI1T  0.20 | oC28 0.80
gEEh 00| whE | B HE MINIATURE 1-IN CATHODE RAY TUBE
2N2905  0.50 1 g 0C30 0.78 -] 'HO
aN2693  0.15 z:l}:gt; ggg 0C3s .50 TYPE DH3-81—1CP1—1CP31 INTEGRATED CIRCUIT
2N2924 015 712 . 0C36 .60 ibivi
DON2GIE . o 63v heater. Anode voltage 500v. Sensitivity Y plates
T ORI aaE A || S 80 | 45viam; X plates 52viem (typicai) Y plates suitable for AMPLIFIERS
i AF239 0.40 0045 " 20 assymmetrical deflection. Green face, mediun persistence.
o B o6 id PRICE £6.0.0 p.p. 0.25 CA3005 RF amplifier, 100me/s bandwidth . 5135
A8Y27 0.80 0C72 '25 CA3012 Wide Band Amplifier for IF applications .. 1.10
ARYLR 0.80 0CT3 .40 CA3020 550mW Audio Amplifier . 0 .. LS50
ﬁj{é: ggg 8&23 gg CARTRIDGE TYPE HS38 EHT RECTIFIER CA3036 Two super-alpha pairs for stereo pick-up
ASY74  0.50 0();8 0.95 10,000p.i.v. Rectified current 350mA mat. Surge current systems aa 90 ap ao 0o .. 085
ASY77T 035 | oC7sD  0.20 30 Amps. PRICE £7.00 CA3052 Latest addition to RCA range. Four-in-one
ASY82 020 | oCs1 26 amplifier o .. 00 a0 oo .. 210
ASYS86 0.20 OC81D .18 PA222 1.2 watt Audio Amplifier 3.25
BCIO7 015 | OCB3 .20 PA234 1 watt Audio Amplifi .
BCI08 015 | 0C13%  0.86 . PADIT 2 wette A e l.er 59
BC10S  0.20 | OCl40  0.40 QUR NEW 1970/1971 CATALOGUE IS NOW READY A237 2 watts Audio Amplifier 2.00
BC113 0.40 | OCi41 0.80 MC1709G—G.P. operational Amplifier 115
BC118 0.30 | OC170 0.28 ANI? AVA}LABLE , R TAA263 3-stage direct coupled Amplifier 0.78
BClsd 030 | oci7l 085 | SEND QUARTO STAMPED AND ADDRESSED | pjA003 3-stage direct coupled Amplifier . 100
3
e 2 || s g:gg ENVELOPE FOR THIS VALUABLE SOURCE OF | TAA320 MOST input + bi-polar stage .. .. 0.85
BC149 015 | 0C202  0.85 REFERENCE LISTING MANY THOUSAND TYPES TADlO& All active components required to construct o
BC152 0.15 | 00203 0.40 v ~ an AM receiver oo 5o aa oo aa X
BGL75 085 | 0C204  0.40 OF VALVES, SEMICONDUCTORS, TUBES ETC. SL403A 3 watts Audio Amplifior 2.40
BCY30 035 | 0C205  0.70
BCY33  0.25 | 0C206  0.70




AUDIO STANDARDS CHART-1

PRESENTED FREE WITH PRACTICAL WIRELESS DECEMBER 1970

Based on the Federation of British Audio translation of the
Deutscher Industrie Normenausschuss of 1966, DIN 45 500, and
British Standards 3860: 1968 and 1568: Part 1, 1970.

LIMITATIONS

Climatic Conditions

Ambient temperature range 1510 35°C

Relative humidity 45to 75%

Airpressure (DIN 40 046) 860 to 1060 millibars
Ambient temperature (amplifiers) 20°to25°C

Max. amb. temp. for amplifiers 45°C - 2°C Or within 2°C
using transistors (test after two of recommended max.
hours).

Min. amb. temp. (test after two 5°C + 2°C or within 2°C
hours with supplies off (BS 3660) of recommended minimum.

Test Conditions

Mainssupply (fortransformer-fed ~ Within 2% of the mean for

amplifiers etc.) the tapping used.

Mains frequency Within 2% of stated mean.

Mains, harmonic content r.m.s. Not to exceed 5% of supply
voltage.

Battery supply (central tapping of Within 2% of this mean.
voltage range).

Batteries used shall be as stipulated by the equipment manufac-
turer. Test shall be made on all supplies where applicable.

Voltage Limitations for testing

Mains operated equipment
-5% (above highest and below lowest tapping).

Accumulator operated equipment
Over-voltage for lead-acid accumulators shall be 2:6V per cell
and under voltage on load 1-8V per cell.
Dry-battery operated equipment
(Leclanche cells)
Min. open-circuit voltage 20% below normal.
For test, resistors inserted in series with voltage source to
simulate internal resistance of batteries. Value of resistance should

Rl | i Bl s Rl o ool L Ll LUE U O R B soci e Sl i B

DEFINITIONS

Rated output power
Power delivered to stated load resistor, continuously, at
1000Hz without exceeding specified harmonic distortion
(total).

Maximum output power
Measured maximum value (see above) for amplifiers or inte-
grated amplifiers.

Sensitivity
Applied e.m.f. to obtain rated output.

Overload voltage
Highest value of input voltage at which, irrespective of output
power, distortion reaches the value used in determining rated
output.

Frequency response characteristic
Variation of gain with frequency, relative to T000Hz reference.

Hum level
Ratio (dB) of unweighted output power at the a.c. mains (or

d.c.ripple) frequency, to the rated out

Equivalent huminput voltage
Input voltage in series with stated so
an output across the stated load resi
mains frequency and its harmonics

D.C.ripple
For d.c. mains, ripple is reckoned as 2'

Equivalent noise input voltage
Input voltage at 1000Hz in series w
produces an output voltage across |
load resistance, equal to that produce

Weighted equivalent
Having a specified frequency weight
and noise tests).

Damping factor
Ratio of specified load resistanc
(assumed to be resistive) of an amplif

HI-FI SYSTEMS

The Standard applies to combinations of other parts of the
hi-fi equipment specified in this chart, whether as separate
units or contained in a common enclosure. Maximum values are
totalled values specified in other sections. The Standard also
applies to single units, used in combination, but not to single
separate units.

AMPLIFIERS

Properties must be measured when the combined unit has
connector sockets for an external source (radio, tape, record).
Both channels must be operated simultaneously with apprexi-
mately the same signal.

SWITCHES AND CONTROLS

Set at maximum unless otherwise stated. Tone controls, filters,
etc., are arranged so that no more than the permissible variations
from the frequency response are observed

NON-LINEAR DISTORTION

Maximum value 1% with power band
and with an output power (mono) of 1(
channel from full modulation down to
distortion no more than 3% at full moc
8000Hz with an amplitude ratio of 4:1
Amplifiers).

For these tests, the nominal input volt
specified full output with the volume c
band-width is understood to be that wl

3dB points, upper and lower ends o
with the specified distortion factor

CROSSTALK

Between stereo channels, shauld b
and between 250 and 10000Hz measut
by a paralleled 100k{2 and 1nF, at no
nominal input voltage

SIGNAL-to-NOISE RATIO
For amplifiers of up to 20W, (10W



TAPE RECORDER/AMPLIFIER SYSTEMS

The tape recorders must have the properties specified in the
appropriate section of this chart.

FREQUENCY RESPONSE
At least 40—12500Hz, measured at 20dB below full modulation
and with volume control at maximum. The frequency curve must
lie within the tolerance field shown below. Full modulation,
measured at 333Hzis obtained for a distortion factor of 5%.
1-5fu 0-66fo

fu fo
T ! !
9dB 7(18 9dB

CROSSTALK
At 1000Hz, at least 24dB. From 250-10000Hz, at least 21dB.

SIGNAL-to-NOISE RATIO
Atleast41dB.

POWER OUTPUT

Mono of 10W and stereo of 2 x 6W Power output must be
maintained with a sinusoidal signal of 1000Hz for at least ten
minutes. Other parameters as for amplifying equipment.

ERASURE
Atleast 60dB at 1000Hz.

> the rated output power.

oltage

vith stated source resistance to produce
ated load resistance equal to that at the
harmonics.

eckoned as 2% during hum tests.

voltage

1z in series with source resistance that
Itage across (or power into) the stated
) that produced by noise.

uency weighted characteristic (for hum

ad resistance to output impedance
) of an amplifier at a stated frequency.

=

ORTION

h power bandwidth from 40 to 12500Hz
- (mono) of TOW and (stereo) of 6W per
tion down to —20dB. Intermodulation
3% at full modulation between 250 and
le ratio of 4:1. (See also the section on

inal input voltage is that which produces
the volume control at' maximum. Power
| to be that which covers the range from
lower ends of the frequency spectrum,
n factor.

els, shculd be at least 40dB at 1000Hz
000Hz measured with the input shunted
1d 1nF, at normal modulation, with the
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MAGNETIC TAPE EQUIPMENT
SPEED VARIATION

Long term (above 30 sec average) + 1% maximum.
Shortterm (wow) +0-2% maximum.

FREQUENCY RESPONSE

Overall, from 40-12500Hz with limits as shown below (taken
from DIN45511).

G 1:-5fu 0-66fo fo
! | ! !
| ; 3dB ;
5dB \ 1 ; 5d8
[ [
a1 | T~
DISTORTION

Maximum 5% at full modulation of 333Hz.

STATIC NOISE LEVEL VOLTAGE
— 50dB related to full modulation.

SIGNAL-to-NOISE RATIO
Better than 45dB related to full modulation.

CROSSTALK
Atleast 60dB at 1000Hz with 2-way double-track recording and
25dB with stereo recording.

ERASURE
Atleast 60dB attenuation at 1000Hz.

TEST SPEED
9-5cm/sec (otherwise, speed for which the requirements are
fulfilled must be stated in the manufacturers specification).

SPEED TOLERANCES

cm/sec in/sec tolerance

381 15 -+0-5%
19-05 7% +2%
9-53 33 +2%
4-76 1% 2%

TABLE OF SPOOL SIZES

NOMINAL SIZE DIAMETER A DIAMETER B
(min)

in. mm. in. mm. in. mm.
3 75 3 76 13 35

4 100 4 102 13 35

5 130 5 127 12 45

6 150 53 146 135 50

7 180 7 178 2% 57
10 250 9412 249 343 100

Tolerances: On A 4 2—0mm, (-+0-08—0)in.

Note: A core diameter of 70mm is sometimes used with 250mm
diameter spools.

Dimensions in inches and millimetres do not convert exactly
but have been chosen to match existing specifications as closely
as possible.

RECORDING CHARACTERISTICS

Variation of surface induction, (flux density in free space at
right angles to the tape surface), from a constant e.m.f. is a com-
bination of two curves. One rises with frequency in conformity
with the admittance of a series RC having a time constant ti.
The other falls with increasing frequency te.

In some cases, only t; is used, i.e. t2 = infinity.

Speed Time Constant psec
in/sec cm/sec t1 to
30 76-2 35 0
15 381 35 0
3 19-05 70 o0
3 9-53 90 3180
5 476 120 1590

Where f is the frequency (Hz) and t; and t2 are the time-
constants in pisec.

The curves are shown graphically.




Voltage Limitations for testing

Mains operated equipment
+-5% (above highest and below lowest tapping).

Accumulator operated equipment
Over-voltage for lead-acid accumulators shall be 2-6V per cell
and under voltage onload 1:8V per cell.

Dry-battery operated equipment
(Leclanche cells)

Min. open-circuit voltage 20% below normal.

For test, resistors inserted in series with voltage source to
simulate internal resistance of batteries. Value of resistance should
be such that a further voltage drop of 10% of lowest voltage is
caused by amplifier load.

Terminations

Input terminals should be fed from a source whose impedance is
within 5% of the value (or highest in the range of values) specified
by manufacturer of equipment.

Unspecified inputs
10000 ohms - 5%.

Hum and Noise tests
Source resistor shall short the input terminals and be screened.

Output terminals
Load variation within 5% when dissipating power up to rated
output. Resistance may be partly or wholly formed from test
gear.

Earthing
Any earthing terminal shall be connected to earth.

Measurement Signal

Unless stated otherwise
1000Hz | 2%, sinusoidal with r.m.s. total of all components
other than the fundamental less than 1/5th of the stated
harmonic distortion of the amplifier under test, at the stated
measurement level.

Control Settings

Gain control
At maximum, unless reduced for stated tests, when reduction
shall be recorded.

Tone controls
Flat, for uniform response.

Volume limiter
Switched out.

Filters

Switched out or flat.

Where tests are made with conditions other than those above,
control settings etc., shall be recorded.

ogetians’ rufin i i ol o e i

AMPLIFIERS

Properties must be measured when the combined unit has
connector sockets for an external source (radio, tape, record).
Soth channels must be operated simultaneously with apprexi-
mately the same signal.

SWITCHES AND CONTROLS

Set at maximum unless otherwise stated. Tone controls, filters,
etc., are arranged so that no more than the permissible variations
from the frequency response are observed.

FREQUENCY RESPONSE

At least 40—16000Hz. : 1dB for linear output, ' 2dB for non-
linear outputs. These measurements should be made at 6dB below
full output.

(Measuring signal is fed into the audio input as specified in
other sections, output voltage measured at loudspeaker terminals
of amplifier.

STEREO CHANNEL VARIATIONS

Permissible differences in frequency response in the range
250-6300Hz are less than 3dB. For equipment with balance
controls which permit a change of greater than 8dB a wider
tolerance is allowed, i.e. 6dB. The measurement is carried out at
6dB from full modulation level. If the equipment uses only volume
controls the tolerances must be held from maximum to —40dB.

MR A R BTN SIS NI NL RN WIS I W S RO WY
specified full output with the volume control at' ma
band-width is understood to be that which covers 1
— 3dB points, upper and lower ends of the freque
with the specified distortion factor.

CROSSTALK

Between stereo channels, should be at least 40
and between 250 and 10000Hz measured with the
by a paralleled 100k{2 and 1nF, at normal moduls
nominal input voltage.

SIGNAL-to-NOISE RATIO

Foramplifiers of up to 20W, (10W | 10W), the S/
be at least 50dB related to 100mW, (50 | 50m
should be set to position producing reference lev
totalor2 » 50mW.

Amplifiers with greater output should have S/
portionately lower than the above for output incr
and nominal input levels must be indicated. Mea:
made with an unweighted signal and tests sk
reference to the 1000Hz level, observing that the res
maintained within | 4dB with the volume control
setting of —20dB. Tone control compensation ca
necessary.

POWER OUTPUT

Mono of 10W and steres of 2 6W. Power ot
maintained with a sinusoidal signal of 1000Hz fo
minutes.

RECORD PLAYERS
MECHANICAL

Turntable speed variations, | 1-5%, —1%. Total variation

t 2% using test record DIN 45 545. Rumble, signal-to-noise

ratio related to a velocity of 10cm/sec and 1000Hz modulation

should be better than 35dB but the voltage ratio should be better
than 55dB.

PICK-UPS
Frequency response, overall 40-12500Hz with specific varia-
tions as follows:

40-63-5Hz e 55 e . 5dB
63-5-8000Hz .. s b { 2dB
8000-12500Hz .. .. . ¢ 5dB

Using testrecord 45 541.

CHANNEL DIFFERENCES
Within 2dB at 1000Hz.

INTERMODULATION DIFFERENCES
As DIN 45507, using testrecord St 33/45 DIN 542.

CROSSTALK
Betterthan 20dB, at 1000Hz.
Better than 15dB, 500-6300Hz.

PLAYING WEIGHT

5 Ponds (1 pond equals 1 gramme) measured statically.

COMPLIANCE
*Greater than 4 10 % cm/dyne vertically. More than this
again, horizontally. At 60um deflection the maximum restoring

force (compliance measurement) should be 15 po
force mass at stylus pint, 2mg.

STYLUS SIZE
Spherical, 15um { 3um.
Bi-spherical, 6pum and 20pum.

VERTICAL TRACKING ANGLE
157 | 6. Distoition test record DIN 45 542
measurement.

OUTPUT VOLTAGE

(For 10cm/sec) 0-5 to 1-5V, loading 470k} for «
linear amplifier inputs.”

8 to 20mV for magnetic cartridge inputs (correctec
details are given in amplifier section. Loading
cartridges is 47k .

CONNECTIONS

Common
(chassis/ earth)

RH channel In
Pin 1
alter

chan
LH channel in




VINITITNIGT VTT R VUIRAD VY 1o W@t wWilivig pivuuvoe
vith the volume control at'maximum. Power
tood to be that which covers the range from
and lower ends of the frequency spectrum,
ortion factor.

annels, should be at least 40dB at 1000Hz
1 10000Hz measured with the input shunted
) and 1nF, at normal modulation, with the

SE RATIO

to 20W, (10W + 10W), the S/N ratio should
ted to 100mW, (50 4 50mW). (Controls
ition producing reference level of 100mW

cater output should have S/N ratios pro-
an the above for output increase (in dB),
vels must be indicated. Measurements are
eighted signal and tests should include
1z level, observing that the response curve is
4dB with the volume control at maximura
yne control compensation can be used as

T
sterec of 2 % 6W. Power output must be
wusoidal signal of 1000Hz for at least ten

asurement) should be 1-5 ponds. Effective
1t, 2mg.

3um.
nd 20pm.

>KING ANGLE
n test record DIN 45 542 used for this

GE
> to 1-5V, loading 470k for application to

etic cartridge inputs (corrected). Correction
amplifier section. Loading for magnetic

ymon
s / earth)

Pin 1 linked *for
alternative right
channel connection

cERASURE
At least 60dB attenuation at 1000Hz.

TEST SPEED
9-5cm/sec (otherwise, speed for which the requirements are
fulfilled must be stated in the manufacturers specification).

SPEED TOLERANCES

cm/sec in/sec tolerance
381 15 -£0-5%
19-05 7% +2%
9-53 33 +2%
4-76 1% +2%
PRE-RECORDED SPEED TOLERANCES
0-5%.

TRACK DISPOSITION

As shown below.

GUARD LANES

Professional, 2-track mono and 2-track stereo, 0-75mm
(0-03in) atcentre.

4-track mono and stereo see below.

Guard lane
0:75mm, 0:03in 0:75mm

1mm + 0-1-0, 0-039in. + 0-004-0
each track

| | f .
/// / M s 1 —-

- 4-5mm + 0-1-0
2 /{/ 0-177in + 0-004-0
o 3=
/57 f —
f/ -4

Direction of
tape travel

. .

Guard lane of 2mm,
0:08in. sometimes used

SPOOL SIZES

Dimensions of spools for cine and domestic purposes are given
in table. Two of the dimensions, A and B, vary with the spoaol
size.

[ — — I }

|

%4 . . - = i
0-502/0-532in
12:75/13-:5mm

\ /: F

Dia of spline limits
0:63in /16mm

Dia of hole centres X =
1:375/1-381n g e

_~Dia centre hole (hub)
349/ 35-05mm 3

Q
. 0-316 1 0-3221n
~ %\ 80/82mm
=)

o
l ¢ |
width of spline \ \ /’
0.06/0.074in ;*f s
151.9mm _ ~ o

\ s

in/sec cm/sec t1 te
30 76:2 35 e'e)
15 381 35 o0
7% 19-05 70 o0
32 9-53 90 3180
13 476 120 1590

Where f is the frequency (Hz) and t; and tz are the time-
constants in psec.

The curves are shown graphically.

/;/
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]
x < 17, in/sec
-50
20 100 200 1000 2k 10k 20k

Frequency (Hz)

REPLAY CHARACTERISTIC

That which gives a flat response (for each tape speed) when
reproducing a recording with the foregoing characteristics.

TAPE WIDTH
6:25mm - 0-05mm., 0-246 in | 0-002in. Cassette tapes, non-
standard, 3-81mm., 0-15in.

IDENTIFICATION

It is recommended that the unrecorded side of a tape shall be
marked throughout its length.

TAPE LEADERS

Non-magnetic, having colour different from tape, affixed at
each end of unrecorded tape, or at the beginning of pre-recorded
tape, having a length of atleast 0-5m., 1-5ft.

COLOURS

Mono, beginning white, ending red. Stereo, 2-track, beginning
yellow, ending red.

Stereo, 4-track, not yet specified.

Leaders shall be marked on the side continuous with the non-
recorded side of the magnetic tape.

TAPE THICKNESS
Maximum, 0-055mm., 0-:0022in. Minimum, not specified.
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‘HENRY'S RADIO TDOMAIL ORDER AND INDUSTRIAL SALES-DEPT 303, EDGWARE ‘ROAD LONDON W 2-01723 1008 9

.ELECTHONIC COMPUNENTS AND E[lUIPMENT
AUDIO AND TEST GEAR

356 EDGWARE ROAD LONDON W.2
TEL.01-402 4736

@ ELECTRONIC ORGANS. PUBLIC ADDRESS
DISCOTHEQUE. EQUIPMENT
309 EDGWARE ROAD LONDON W.2
TEL. 01-723 6963

DPEN MONDAY TO.SATURDAY 9AM TO 6PM. THURS 9AM TO 1PM. OPEN ALL DAY SATURDAY

@ HIGH FIDELITY SALES
AND DEMONSTRATIONS
354, EDGWARE ROAD LONDON W.2
TEL. 01-402 5854

COMPLETE STEREO SYSTEM FOR £39-10-0

HENELEC 5-5 STEREO AMPLIFIER. Inputs for ceramic cartridge. Aux/

Tuner. Output for 8 to |5 ohms speakers. Silver with black and wood finish.

British made. Size 12} x 3% X 64. Fitted headphone socket.

Complete system comprises 5-5 amphﬁer, Garrard 3000 or model 50 with

$TAHC diamond cartridge. Pair E.M.l. |0watt speakers, twin tweeters and

crossover with polished wood cabinets 187 x | [”x7”. Also plinth and cover.
[ ) COMPLETE STEREQ SYSTEM

(Rec 2E(”r"nce £50), £39_ | 0_0

@ AMPLIFIER ONLY £13-19-6,
p.p. 7/6

@ TEI035 RECOMMENDED
STEREQ PHONES 39/6

UNBEATABLE VALUE !!

HENRY'’S LATEST CATALOGUE
New print. Now 350 pages. 6th Impression

% COMPONENTS, TEST GEAR

% EQUIPMENT, MODULES

% SPECIAL OFFERS ETC, ETC.

Everything for the constructor
Complete with |0}~ value discount voucher for use
with purchase. Price 716, p.p. 2{-

WHY NOT SEND AWAY TODAY?
NEW. s page SEMICONDUCTOR LIST FREE no: 36 new ranges and a few
circuits.

e

HENRY'S RADIO TD

BUILD THIS VHF FM TUNER

5 MULLARD TRANSISTORS 300 kc/s BANDWIDTH.
PRINTED CIRCUIT, HIGH FIDELITY REPRODUC-

TION. MONO AND STEREO. A popular VHF FM
Tuner for quality and reception of mono‘and steceo.
There is no doubt about it—VHF FM gives the REAL
sound. All parts sold separately.

PARTS TOTAL COST £6.1%.6, p.p. 3/6

DECODER £5.19.6, (FOR STEREO) p.p. 3|
ASK FOR BROCHURE No. 3.

Mew printed circuit design with full BUILD
power output, Fully tuneable on

both MWILW bands. 7 Mullard YOURSELF
trlansistors‘ FittedESin.spe:a'l;erl.dRm:vmh A

filling power, asy to bui wit!

terrific resuits. Two colour leather- QUAL]TY
cloth’ cabinet with silvered {ront. All RADIO
iocal and continental stations.

Complete detailed instructions.

Total cost £6.19.6, p.p. 6/6

Ask for Leaflet No. I.

YOU CAN SAVE 257, vrand new GARRARD

(Post 716) COMPLETE LIST FREE ON REQUEST AND GOLDRING
SP25mkll £10-19-6, AP75 £16-19-6, SLESB £14-19-6, SL72B £15 GL69 £22
SPECIA Above with Sonotone 9tahc diam.
OPFFER o d £2, with magnetic add 70/-, with
Goldrmg G800 add £7-10-0

Also Fitted with 9tahc diamond 2025TC
£9-15-0,"3000LM £9-15-0, Model 50 £9-15-0
Plinths{Covers : Standard 99/6, p.p. 4/6. De luxe
£8-10-0, p.p. 6]-, SL72B type £8-10-0, p.p. 6/-.
GL69 Type £9-15-0 p.p. 6/6.

@ Goldring GL69 with rhnth and cover and
G800 cartridge (usually £51) £39.10.0. p.p. 12/6.

SINCLAIR Z30 75/- each, stereo 60 £8-10-0, PZ5 79/6,
EQUIPMENT PZ5 £6-19-6, 50 £5-9-6, PZ8 £5-19-6.

20230 60,PZ5 ily £23-10;
SPECIAL OFFER| 52053085850 Shuce o S0 i £ I 9
WHEN IN LONDON visic the new Disco Centre at “354” and

component shop at 356" Edgware Road,. W.2.

TEST EQUIPMENT FOR YOUR HOME

AFIG5 50k/v multimater (illus.), price

£8-10,'p.p. 3/6, leather case 28/6

1 oH 20kfy multimeter price £3-17.6,
3I-, case 12/6

TE 0D RF Generator (illus.), price £15,

- 7{6
TEZZD Matching Audjo Generator,
price £17, p.p. 7/6
TEG65 Valve Voltmeter, price £17-10-0,

p.p. 7[6 .
Full details and complete range in
catalogue

SLIM POCKET TEST GEAR

© SIGNAL INJECTOR 35/- p.p. 1/6
@-SIGNAL TRACER 29/6 p.p. 1/6

aEous®

CARTRIDGE O/P 7mV. 20 ¢/s-20 Ke/s. Diamond Stvlus. Fits
most decks. Recommended for Quality and Performance

N Ew WORLD'S LOWEST COST STEREO MAGNETIC
Price 79/6 Model 940

NE 95watt and S0watt RMS
SILIGON AMPLIFIERS

LOOK AT THE
SPECIFICATIONS !

@ 0.3%, Distortion at full power
@ -Idb llcfs to 40kefs at full power
@ Response —|db llcfs to 100ke]s

PA25 10 Silicon Transistors Differential input, 25watts rms into 8ohms,
700mV input. Size only 5" x 3" x 2°. 4-hole ﬁxlng 12watts into 15ohms.
Supplied with edge.connector and harness.

PAS0" 12-Transistor Version, 50watt rms into 3 to 4ohms

MU442 Power supply for one cr two PA25 or one PAS0

@ PA25 £7-10-0, @ PAS0 £9.10-0, @ MU442 £6

SELF POWERED
NEW PREAMPLIFIERS
Mains operated slim design Pre-
amplifiers for ‘'use with any Power
Amplifier, All Silicon-FET/Transistor
designs. Capable of ‘driving up to
4-PA50 Amplifiers, Push ~Button
selection. All facilities.

MODEL FETi54 STEREO PREAMPLIFIER

Inputs for mag. Pickup, Tuner/Aux., Tape in and out. Response 20 c/s to
30kcfs. Output adjustable.up to | vnlt +20dB Boost or Cutout Controls.
Slim design. Size 12°x 54" x 11", Price £16-10-0

MODEL FET 9/4

Mono Preamplifier with built<in MIC MC XEC. Inputs for -all Crystal and
Ceramic cartridges, Tuner, Tape in and out. O/P and Response as FETI54,
Size 104" x 43" x 13", Price £12-10-0

NOSOLDERING. JUST PLUG-INGONNEGTORS

Stock List
No. 16/17

FREE on reguest

BEST VALUE IN UK,

Choose-from |00 complete stereo systems— Complete
range of individual units also in.stock,
Demonstrations all day. Visit the new Hi-Fi Store

100 STEREQ SYSTEMS

LOW CASH AND CREDIT/HP
PRICES (Credit terms from £30 purchase-callers oniy):

HENRY'S

] HH:IHIINIBS GENTRES

ELECTRONIC ORGANS

COMPLETE RANGE OF COMPONENTS
IN STOCK FOR ALL PURPOSES

MODERN ALL BRITISH TRANSIS-
TORISED DESIGNS AVAILABLE AS
KITS OR READY BUILT VENEERED
CABINETS FOR ALL MODELS

49 NOTE, 61 NOTE SINGLE MANUAL
DESIGNS ALSO TWO MANUAL 49
NOTE
KiTS AVAILABLE IN SECTIONS AS
REQUIRE

NEW PAX DISCOTHEQUE CENTRE
AT 309

ALL WITHIN
100 YARDS

303-309-354-356 EDGWARE ROAD LONDON W.2




