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ADCOLR\

(Regd Trade Mork)

THE RELIABLE
SOLDERING INSTRUMENT!

SEND COUPON FOR LATEST LEAFLET

ADCOLA PRODUCTS LTD
ADCOLA HOUSE
GAUDEN ROAD
LONDON SsSw4
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JACKSON

the big name in PRECISION components
MINIATURE TUNING CAPACITORS

The Jackson ‘O’ range TYPE "00”
contains six basic types of
different air-dielectric
tuning capacitors with a
wide variation of capacities
available in each type. In
addition, there are optional
extras such as concentric-
spindle slow-motion drives,
built-in trimmers and
plastic covers. The
maximum capacitance per
section ranges from 12, 18 or 24 pF for FM types to 420
pF for AM types.

Y Type OO miniature twin capacitor at 12/6 each
Y% Type OFM two-gang for FM at 12/9 each
Y% Type O two-gang for AM at 12/9 each

Write for literature

JACKSON BROS. (wonoon) LTD. (pept. p.w.)
KINGSWAY-WADDON, CROYDON, CR9 4DG
Phone Croydon 2754-5 (01-688) Grams: Walfilco, Croydon
U.S. Office:—M. SWEDGAL
258 Broadway, New York. N.Y. 70007

PHOTOELECTRIC KIT

CONTENTS: 2 P.C. Chasais Boards, Chemicals, Etching Manual, Infra-Red Photo-
transistor, Latching Relay, 2 Transistors, Condensers, 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.
450t PHOTOELECTRIC KIT
39/6

Postage and Pack. 2/6 (UK)
Commonwealth:
SURFACE MAIL 3/6
AIR MAIL £1.0.0

Australia, New Zealand
8. Africa, Canada and U.8.A.

Also Essential Data Circuits
and Plans for Building

10 Advanced Designs

PHOTQELECTRIC
BURGL AR ALARM
(INVISIBLE BEAM TYPE)

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, Infra-red filter, projector
lamp holder, building plans, performance data, ete. Price 19/8. Postage and Pack.
1/6 (U K.). Commonwealth: S8urface Mail 2/~; Air Mail 8/~.

LONG RANGE INVISIBLE BEAM OPTICAL KIT

CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter,
ete. Price 28/8. 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, ete., for the Experimenter.

CONTENTS: Infra-Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic
Case, Resistors, Screws, etc. Full Size Plans, Instructions, Data Sheet 10 Advanced
Photoelectric Designs" . 0

Price 19/8. Postage and Pack. 1/6 (U.K.). Commonwealth 2/-; Air Mail 4/-.

JUNIOR OPTICAL KiT

CONTENTS: 2 Lenses, Infra-red Filter, Lampholder, Rracket, Plans, etc. Every-
thing (except plywood) to build 1 miniature invisible beami projector and photacell
receiver for use with Junior Photoelectrie Kit.

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

YORK ELECTRICS
333 YORK ROAD, LONDON, S.W.11

Send @ 8.A.E. for full details, a brief description and Photographs of all Kits and all
52 Radio, E ic and P ic Projects 4 bled .
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AMAZING VALUE AD-309K PICK-UP ARM , e wm

This new AUDIO DEVELOPMENT precision counterbalanced pick-up arm—ready fitted with the
outatanding AD-76K magnetic cartridge—ofiers a truly remarkable breakthrough in quaiity and value

for the Hi-Fi enthusiast. The arm is constructed of brass throughout, heavily.chrome plated ; uses needie
and miniature ball race bearings; both coarse and fine balance adjustment is provided. The fixed head
has standard }in. mounting centres and is finished in black cnamei with chrome lifting handie. Tech.
details: Overall jength 285mm; needle to plvot length 223mm; oifset angle 24°; overhang 10mm.

P

Requires gingle 7“111‘ dia. mounting hole. Completely wired, with all fixing nuts and washers. Arm rest

also supplied.

BRIEF DETAILS OF AD-76K. Magnetic cartridges: High compliance with stereo diamond LP stylus/
QOutput BmV, frequency response: 20-20KHz, tracking welght 2 gramimes.

/ LASKY'S PRICE £9.19.6 ros:

i
v S

ity

JMK METER KITS ANOTHER LASKY’S EXCLUSIVE

the unique opportunlty of

These two meter kits by TMK offer both the pr

t

l, electronics hobhyist and student

2aving in cost. The impact reslst

a really fi

t bakelite cabinets are

at a worthwhile
ied with the meter scale and

niounted In position; the model 200 also has the rotary range seiector in posi-

g VIODEL 200

mirror scale. Large 8 x 2in. meter. Full scale accuracy : DCV and
current: 129, ACV: 4 3%, resistance +39%,. Speclal 0-6V DC
range for transistor circuit measurementa.

20,000 O.P.V. Multimeter. Fea-
tures 24 measurement ranges with

tion. The highest quallty and 1% tol resistors are used throughout
Both offer professional standards of accuracy. Supplied complete in every detail with full
constructional, oircuit and operating instructions.

S P E CI FI CATI 0 N ® DCV: 6-30-120-500-1300V at  20K/OPV.

@ ACV: 0-6-30-120-600 1200V at 10K/OPV. @ DC.
Current: 0-0:06-6-60-600mA. @ Resistance: 0-10K-100K-1M-10M ohms (58-580-5-8K-58K at
mid-scale). @ Capacitance:0-002-0-2uF (AC 6V range). @ Decibels —20to +83dB. @ Cutput:
0-05uF blocking capacitor. Uses two 1-5V (U.7 type) b ries. Black bakellt binet-—8ize
8% x 3% x 12in. Complete with test leads.

| LASKY'S PRICE 85/- ro.ss |
MODEL 5025

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

RANGES
strument using an entirely
new range selection mechanism which permits
the use of a really large meter in a more compact
cabinet. The range selected is clearly indicated
on the actual meter face facllitating instant
identification without taking your eyes from
the meter. High speed rotary range selection
knob: also features polarity reveraal switch,
shielded meter movement with overload pro-
tection eircuit; Bpecial uA and mA measure-
ment ranges.

SPECIFICATION @ DOV: 0-0-25-2-5-10-50-250-1,000V at 25K/OPV. 0-0125:
1-25-5-0-25-125-500V at 50K/OPV. @ ACV: 0-3-10-50-250-1,000V at 2-5K/OPV, 0-1-5.
6-28-125-500V at 5K/OPV. @ DCuA: 0-25uA 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: 0-10M/ohms (13, 65, 650, 6-5K and 65K johms at centre
scale). @ Output: Capacitor (0-1uF. 400VW) In series with ACV ranges. @ Decibels.
20 to +81+5dB in 10 ranges. @ Operates on two 1-5V (U.7 type batteries). Black hake-
lite cabinet, size 5} x 83 x 24in. 8trong, resilient plastic handle. Complete with teat leads.

LASKY'S PRICE £10.10.0 =...s

ALBO AVAILABLE READY BUILT AND TESTED £18.10.0. Post 5/-.

DENSHI BOARD RITS

NEW EXPERIMENTAL
AND EDUCATIONAL CIRCUIT
SYSTEM

The DENSHI BOARD system enables
the young experimenter and elec-
tronics hobbyist to produce a wide
range of tranalstor circuits of increas-
ing sophisticatlon—without soidering
or the use of any tools at alll Baalcally
the system comprises a slotted circnit
board into which plug-in componenta
and bridge pieces are set to produce up
to 30 different circuits. The com-
ponents are incapsulated in trans-

parent plastic blocks bearing the
appropriate cireult symbol and value THESE ARE JUST A FEW OF THE

thus enabling even the complete CIRCUITS YOU CAN BUILD IN
novice to visually grasp the funda- MINUTES:
mentals of circuitry after only a few VARIOUS RADIO RECEIVERS, AMP-

Qa/‘w,a/za‘
SP25 Mkil
LASKY’'S

price £11.19.6

Post 6/~

AUTOCHANGERS cartridge .. . £21.10.0
1080 less cartridge .. . £6.9.8 AP75 less cartridge ., H £18.10.0
1086 with GCM21 mono cart- SRP22 Mains model less cart-

ridge. 8tereo compat. . £6.19.6 ridge £16.12.10
2025TC with GCM21 romo T s T -he

cartridge. Stereo compat. £7.19.6 a attery model less
SL55 with J2008 stereo cartridge £11.10.6 cartridge .. .. £7.15.3
8L85 less cartridge .. .. £14.15.0  TRANSCRIPTION DECKS
BL75 leas cartridge .. £28.10.0 401 .. e o o £28.10.0
SLBS less cartridge . . 23500  GARRARD BASES
A70 Mk IT less cartridge .. £13.19.8  WBI £3.6.11; WB4 Mk II £5.8.11; WB5
ATBOMKII .. .. £13.5.0 25.8.11.
BSR UA47 less cartridge .. 2598  CLEARVIEW PERSPEX COVERS:

SINGLE PLAYERS

SPC1 £8.5.0; BPC4 MK II £4.6.6.
AP75 with AD.86K magnetic

Postage on all above 6/-

Branches

207 EDGWARE ROAD, LONDON, W.2
33 TOTTENHAM CT. RD., LONDON, W.1

Oven ali day. 9 a.m.—6 p.m. Monday to Saturday

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

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

Isasiky's I R adiolsimmited SOETg,
High Fidelity Audio Centres L
Tel 01723 327114745 TOTTENHAM CT. RO, LONDON, W.1 Tel 015802573 &

Tel.: 01-636 2605 | Open ail day. @ am.- 6 p.m. Monday -to Saturday

01-353 2333 [ 118 EDGWARE ROAD, LONDON, W.2

Open all*'day Saturday. early closing 1 p.m. Thursday

ALL MAIL ORDERS AND CORRESPONDENCE T0: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E

study. In addition each LIFIERS, MOERSE CODE PRACTICE
DENSHI BOARD KIT comes com- DEVICE, CONTINUITY TESTER,
plete with an 80 page manusl of SIGNAL INJECTOR, SIGNAL TRACER,
circuits and data. WIRELESS MICROPHONE ETC., ETC.

DENSHI BOARD KIT SR-1A comprises:

Base board; tuner block; 4 resistors; choke coil; transformer; 28A transistor for RF; 2
«dliodes; 3 capacitors; battery block: morse key; antenna lead; crystal earphone; various
bridge and connecting pieces and 80 page manual. This kit permits the building of 16
basie circuits.

Post 3,

|~ LASKY'S PRICE £4.19.6 rn |

DENSHI BOARD KIT SR-2A 4. SR-14 but with the following additional paria:
28B transistor for AF; 2 resistors; 1 itor; crystal test probes; electrode
additiona) connecting pieces; 9V battery. This kit permits ths building of 30 basi¢ circuits

i LASKY'S PRICE £7.2.6 rose |

I GET YOUR LASKY'S AUDIO-TROKICS PICTORIAL |
16 colour page catalogue in large 16 % 11in. format packed with 1,000's of ltams I
I from our vaat stocks. Hi-Fi, Radio, E ics, Test Equi <
te., ete.
I gmdel(/:- for post only and inclusion on our regular madling list (5/- overseas) l
Nomm TS SRn S TN SUD TUD A NS TUS TMS Sev Bov TUD A THD SAS s e S e
.

%

Tel. 01-723 9789

®enns®
Tel.: 01-790.4821
369
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the
1969

audio

festivg&
(’"; Photo-Cine

T4 FATRS

OCTOBER
16-22

Hear and compare the world's finest sound

producing equipment for the home. The top
loudspeakers, amplifiers, tape-recorders,
pick-ups, tapes and accessories have been
brought together under one roof to give you
a superb Festival of Sound and Sight.

Both newcomer and expert. .. everyone
who takes pleasure in using and listening
to Hi-Fi equipment of the Highest

Standard must visit this International
Audio Fair.

Lovers of music of all types, if they

are true to their enthusiasm, can hear
for themselves, how exactly and
faithfully their favourite passage

can be played back to them.

Admission 4/-

OLY MPIA

10 a.m.—9 p.m.

Not Sunday London W14

370

17in.—£11.10.0
TWO- GUAR
18in. SLIMLINE 0-YEAR GUARANTEE

SOBELL—24 Gns. EX-RENTAL TELEVISIONS

FREE ILLUSTRATED
LIST OF TELEVISIONS
177 —19"—21"—23"

WIDE RANGE OF MODELS
SIZES AND PRICES
DEMONSTRATIONS DAILY
e K N N R N _§ § § J§ § 3 ]
TWO-YEAR GUARANTEED
REGUNNED TUBES
70° and 80° 14In.—89/6, 17in.—89/6, 21in.—
99/8. 110° 17in., 19in. and 21In.—99/6.
23° (not bonded)—119/6. Exchanged bowls.

Carr. 10/6.

COCKTAIL/STEREOGRAM CABINET 19 gns.

Polished walnut veneer with elegant
glass fronted cocktall compartment,
padded. Position for two 10in. ellip-
tical speakers. Record storage
space. Height 35fin., width 52%in.,
depth 14}in. Legs 1 gn. extra.

- W S N e R
Speakers 6/6: 2"—750Q. 2§"—350.
P. & P.2/6. Acos Mics. 35/- Stand.
ard: Stick Mic. 2 gns. P. & P. 3/6.
Asstd. Condensers: 10/- for 50.
P. & P. 7/6. Asstd. Resistors: 10/~
for 50. P. & P. 4/6. Asstd. Controls:
10/-for 25. P. & P. 7/6. Transistors:
Mullard matched output kit 9/-
0C81D—2 OC81's. P, & P. FREE.
Ferrite Rods 3/6: 6%, 8" x 3" complete with LW/MW Coils. P. & P. FREE.
TRANSISTOR CASES 19/6. Cloth covered, many colours. Size 93"x6}"x3}"
P.&P.4/6. Similar cases in plastic 7/6.

RECORD PLAYER CABINETS 49/6. Cloth covered, size 163" x 14}" x8". Takes
any modern autochanger. P. & P. 7/6.

SINGLE PLAYER CABINETS 19/6. P. & P. 7/6.

STRIP LIGHT TUBES 3/9 each. 117 (284 mm.) 230/240 volts, 30 watts. Ideal
for cocktail cabinets, illuminating pictures, diffused lighting etc. & for £1.
P.&P. free.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, London, E12 Tel. 01-478 6001/2/3

NEW SCOOP

THE
ASTRAD ORION

THE WORLD'S
SMALLEST

6 TRANSISTOR

TWO WAVEBAND

RADIO RECEIVER

FROM RUSSIA

Made to the highest Russian space-age Sstandard—this remarkable
micro-size set measures only 1 11/16 x 1 3{10 x 5 5/16in. yet it contains
6 transistors and other components combined in a photo etched circuit,
only § x din; tuning capacitor, ferrite rod {or core) aerial, battery,
wave band selection, switch etc. Output to a high impedance, crystal
earpiece, giving ample volume (automatically adjusted) and clear
tone. Brief tech. spec. Waveband coverage—Medium wave 525 to
1605kc/s, Long wave 150kc/s to 408kc/s. Sensitivity: 35mV max.
Selectivity—10dB (at 30kc[s de-tuning). Power consumption 4mA
max. Power source: 1 x 1:4V Mercury battery (Mallory type RM625
or equivalent)

The Orion is supplied fully built and tested complete with battery,
left and right fitting earphone supports and attractive black and ivory
plastic presentation|carrying case (matching the Orion). Never
miss your favourite music, sport, news—the Orion is an ideal gift for
all, providing a constant source of enjoyment without disturbing others.
Lasky’s price 39/6 Post 2/-,

Extra battery (rechargeable type) available.

*NOTE: The battery we supply with the Orion isa rechargeabletype.
Charger units will shortly be available enabling you io recharge
the battery from AC Mains 220/240V supply. Price 19/6:—post free
if ordered now with radio—otherwise 2/-.” If you purchase your
charger now we will forward as soon as stocks arrive.

LASKY’S RADIO LTD., 3-15 Cavell St., London E.1
See our other advert for list of London branches

www americanradiohistorv com
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23, TOTTENHAM COURT ROAD, LONDON, W.1

R RADIO

Tel: 01-636 3451 | {¥atoon 14

| *5-oxFoRoD sT.

L= L_EL

TOTTENHAM COURT RD.

SPECIAL OFFER OF
SHURE
STEREO CARTRIDGES
Look at our special prices|

M3D List £8.10.8.  Premier Price £6.19.6

M44-5 List £14.9.1.  Premier Price £11.11.0
M44C  List £12.19.5. Premier Price £10.10.0
M44E  List £17.84.  Premier Price £13.19.6
MG5E  List £20.15.1. Premier Price £16.19.6
M75-8 List £17.8.4.  Premier Price $13.18.8
M75E  List £25.18.10. Premier Price £21.0.0

Post and Packing 1/6 each

Controls: Bass, Treble, Volume,

| The Premier Stereo System consists of an all transistor stereo amplifier. Garrard Model 2025 auto
and mounted in teak finish plinth with perspex cover and two matching teak finish louds
plug in and play. The 10 transistor amplifier has an output of 5 watts per channel with

‘““NOVA" TRANSISTOR STEREO AMPLIFIER

A superb stereo am-
plifier offering every
tacility for the hi-fi
enthusiast.
10 watts per channel.
Frequency response
40-20,000 Hz -+ 3dB.
Inputs for radio, P.U.
Ceramic, P.U. Mag-
netic Tape, Beparate

Output

bass and treble controls, Volume and Balance
controls Mono/Stereo Switch. Also features
headphone socket and tape output. Teak case
with attractive illuminated front panel. Size
144 x 94 x 34in. A.C. 200/250V.

WONDERFUL VALDE
onty 25 Gns, &

/manual record player unit fitted stereo/mono cartridge
peaker systems. Absolutely complete and supplied ready to
inputs for pick up, tape and tuner also tape output socket.
Balance Selector. Power on/off, stereo/mono switch. Brushed aluminium front panel. Black metal case with teakwood
ends: Size 12 x 5} » 34in. high (Amplifier available separately if required £14.19.6. Carr. 7/6.)

PICK-UP CARTRIDGES

AT MONEY SBAVING PRICES!
GOLDRING G800 (8tereo) £8.19.6
S8ONOTONE $TAHC/D (Stereo) £2.15.0
ACOS GP91/18C (Mono compatible) .. £1.13.5
ACOS GP93-1 (Stereo) . . 82 8.7
ACO8 GP94 (Stereo) . . £2.14.8
BSR X3M (Mono compatible) £1.18.5
B8 R X3H (Mono compatible) . £1.16.5
RONETTE 105 (8tereo) £1.15.0
RONETTE 106 (8tereo) £1.15.0
All complete with mounting brackets and in-
structions. Post and Packing 1/6 each.

WIDE RANGE OF HI-FI STEREO
EQUIPMENT ON DEMONSTRATION
All leading makes avajlable including Rogers, Armstrong,
Dulci, Wharfedale, Goodmans, Goldring, 8hure, ete. ete.

E.M.l. 13X 8in.
HI-FI SPEAKERS

Fitted two 2¢in. tweeters and

network. L d 3
and 15 ohms. Handling capacity
10 watts. Brand new. 99/8, p.&p.

7/6.
Also available without tweeters
48/6, p. & p. 7/6.

TEAK FINISHED CABINET
Size 174 x 10 x 7}in. Idea! for
above speakers £6.10.0, p. & p.
10/-.

HI-FI STEREO
HEADPHONES

Designed to the highest
possible gtandard. Fitted
21" apcaker units with
soft padded ear muffs.
Adjustable  headband.
8 ohm impedance. Com-
plete with 8ft. lead and
stereo jack plug.

59/ P. &P

5/-.

MONO HEADPHONES 2000 ohm 14/6 P. & P. 2/6.
BTEREOSTETHOSCOPE S8ET Low imp. 25{-P. & P. 2/-.
MONO BTETHOSCOFE S8ET Low imp. 10/6 P. & P. 2/-.

VERITAS V149 MIXER

Battery operated 4-channel audic mixer providing four
separate inputs. 8ize 6 x 3 x 2in. suitable for crystal micro-
phone, low impedance micro-
phone  with transformer,
radio, tape, etc. Max. input
1.6v. Max. output 2.5v. Gain
6 dB. Standard jack plug
socket inputs, phonoplugs
output. Attractive teak
wood grain finish case.

59/6

STEREO
MODEL

MONO
MODEL

69/6 P. & P. 2/6.

VERITAS V313 TAPE HEAD DEFLUXER

A must for all tape users! Tape
heads become permanently
magnetized with constant use;
this leada to background noise
that prevents perfect recordings. 8imply

applied to recording head the V313
leaves head free of magnetism. Cleans
any tape head in seconds.

P. &P,
1/8.

SPECIAL PURCHASE
EECO “EXPLORER” CAR RADIO

Frustrated Export Order! A truly dependable and selective
car radlo giving world-wide reception. 8 transistor. 12v.
Pos or Neg earth operation. 9 wavebands—MW 185
570 metres aind 8 8.W. bands 3.2 Mcfs-—17.9 Mc/s (90, 60,
49, 41, 31, 25, 19, 16 Metre Bands). Size 2in. high x 7in.
wide x 7 }in. deep. Original price £35. OUR PRICE 21 GNS.
P. & P. 7/8. (Suitable Philips Speaker. batfle anl brackets
£2.13.0.P. & P.5/-)

"“"VERITONE"® RECORDING TAPE

LP3 3 250°

TT3 3" 450°

DT3 31° 600°

8P5 5 600

= LP5 57 900

e L . p

| SE 2‘""_""&“"%"“". : DT5 5° 1200

SPECIALLY MANUFACTURED
PRE-STRETCHED MATERIAL.
TENBILIBED to ensure the most permanent base. Highty resistant to break-
age, moisture, heat, cold or humidity. High polished splice {ree finiah. 8mooth
output throughout the entire audio range. Double wrapped-

IN TU.S.A. FROM EXTRA STRONG
THE QUALITY IS UNEQUALLED.

-attractively boxed

P.V.C. 518 LP8 51" 1200° P.VC. 12/8
POLYESTER 7/8 DT6 5i" 1800° POLYESTER 22/6
POLYESTER 11/6 TT6 51" 2400 POLYESTER 37/6
P.V.C. 8/6 SP?7 77 12000 P.VC 12/6
P.V.C. 1o/ DT7? 7” 2400° POLYESTER 25/-
POLYESTER 15/- TT?7 7" 3600° POLYESTER 50/-

TAPE SPOOLS 3" 1/-, 57, 5", 7" 1/9. TAPE CASES 57, 7 2/6.

Post and Packing 3° 1/-, 57, 5" 1/6, 77 2/-. (3 reels and over Post Free).

MULTI TESTERS

MODEL D14. A really versatile instru-
ment that makes a handy pocket size
tool. Measures AC or DC voltage in three
ranges of 0-15-150-1000 volts. Resistance
0-100,000 ohms. Current 0-150 mA D.C.
8ize only: 3§” x 2} x 14" Complete with
battery, test leads and 49 6 P.&P.

fostructions. /6.
POCEET SIZE MODEL. With wide-
angle, ji lled meter D
long-lite, low-loss switching, tough impact
resisting case. Bensitivity 20,000 ohms/
volt D.C. 10,000 ohms/volt A.C.

19 Ranges: 0-5-26-50-250-500-2500 volta
DC.  0-10-50-100-500-1000 volta AC.
0-501.A-2-5 mA-250 mA DC. 0-6000 ohms-
6 megohms, 10 w@t-0-001 mfd-1 mifd.
—20 to +22dB. Complete battery, test

lead and £4.19.6 3™

instructions.

TWO STATION
TRANSISTOR
INTERCOMS.

Complete with battery
and 50ft. connecting
wire. Compact size, two
way call system. Ideal for
home, office, factory, etc.

65/- F &P
4f-.
FOUR STATION INTERCOM. Master unit and 3 slaves.

Ideal for office and home. Complete with battery and
connecting wire £7.19.6. P & P. 5/6.

~ “PREMIER"
TAPE CASSETTES
C60 (%.) 7/6
C90 (%.)12/6
€120 (1) 17/6
P.& P.1/-.

HEAD
CLEANER

Removes unwanted deéposits
from delicate tape heads.

Fits all casset{;e recorders.
P. &P,
11/6 %,

371
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a complete stereo

system

Tt Dot

Integrated Transistor
Stereo Amplifier
The Duetto is a good
quality 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 cartridges and tuners. §
Crosstalk better than 30dB at 1Kc/s.
Controls: 4-position selector switch (2
pos. mono and 2 pos. stereo)

dual ganged volume control. [
Tone Control: Treble lift and cut. Separate
on/off switch.

A preset balance control.

9 Gns.

+16p&p

y 28 gns!

T 25
wo +Nsp&p
The new Duo general purpose
2-way speaker system is
beautifully finished in polished
teak veneer. with matching
vynair grille. it is ideal for wall
or shelf mounting either
upright or horizontally.
Type 1 Specification: Impedance 10 ohms.
It incorporates Goodmans high flux
6~ x 4~ speaker and 2} " tweeter. Teak finish.
12" x 63" x5%", 4 gns each, p & p 7/6.
Type 2 as Type 1. Size 173" x 103" x 63",
Incorporating Elac 104 x 61, 10,000
lines & 21" tweeter. 3 ohms impedance.

2 S 53gns p&p7/6

Garrard Changers from £7.19.6 p & p 7/6
Cover & Teak finish Plinth £4.156.0p & p7/6

81Gns. +7/6p &p

U Closoee

Controls : Selector switch Tape speed equalisation switch (33 and 7% 1.p.s.). Volume.

Treble. Base. 2 positi gch filter and 2 itlon rumblefilter.

Specification: Sensitivities for 10 watt output at 1KHz. Tape head: 3mV (at 3% I.p.s.).
Mag. P.U.: 2mV. Cer. P.U.: 80mV, Radio: 100mV. Aux.: 100mV. Tape/Rec. output :
100mV. Equailsation for each Input is correct to within 4 2dB (R.l.A,A.) from 20Hz
to 20KHz. Tone control range: Bass -+ 13dB at 60 Hz. Treble + 14dB at 15KHz. Tota/
distortion: (for 10 watt output) < 1.5%. Signal noise: < —60dB. A.C. mains 200-250v.
Bullt and Tested. Size 12§in. long, 4}In. deep, 2}in. high. Teak finished case.

SPECIAL OFFER!

Complete stereo system comprising BALFOUR 4-speed autoplayer with stereo
head, 2 duo speaker systems, size 12in. x 63in. x 5%in. Plinth (less cover) and the

DUETTO stereo amplifier. All above items
19 gns. pus20-p&p

S

(%%mz 131 Gns. + 7/6 p & p

integrated High Fidelity Transistor Stereo Amplifier
Specification—Output: 10 watts per channel into 3 to 4 ohms speakers
(20 watts monaural). Input: 6 position rotary selector switch (3 pos.
mono and 3 pos. stereo), P.U., Tuner, Tape and Tape Rec. Out. Sensi-
tivities: All inputs 100mV into 1-8M ohm. Frequency Response: 40Hz—
20KHz+ 2dB. Tone Controls: Separate bass and treble controls; treble,
13dB lift and cut (at 15KHz); Bass, 15dB lift and 25dB cut (at 60Hz).
Volume Controls: Separate for each channel. AC Mains Input: 200—-240v.
50-60Hz. Size, 121~ x 6~ x 23~ in teak finished case. Built and tested.

RADIO&TV COMPONENTS (Acton) LTD

Also see opposite page
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THE DORSET
(600mW Output)

7-transistor fully tunable M.W.-L.W. superhet
portable —with baby alarm facility. Set of parts,
The latest modulised and pre-alj tt

makes this simple to build, Sizcs: 12 x 8 x 3in.
MAINS POWER PACE KIT: /6 EXTRA.

PRICE 5 GNS. + 7/6 p. & p. CIRCUIT 2/6 FREE WITH PARTS.

THE ELEGANT SEVEN MK Il
(350mW Qutput)

7-transistor fully tunable M.W.—
L.W. portable. et of parts, Com-
plete with all components, Including
ready etched and drilled printed
circuit board—back printed for
toolproof construction.

MAINS POWER PACK KIT:8/8extra.

Price £4.9.6

Circuit 2/6 FREE WITH PARTS.

plus 7/6 p. & p.

EXTRACTOR FAN 27/6

plus 7/6 p.p.
AC mains 230/250v. complete with pull switch.
Size 6 x 6 x 4in.

X101 10W SOLID-STATE HI-Fi AMP
WITH INTEGRAL PRE-AMP

Bpecificetions: Power COutput (into 3 ohms speaker) 10
watts. Sensitévity (for rated output): ImV into 3K ohms (0-33
microamp). Total Divtortion at 1KHz. at 5 watts 0:35°, at rated
output 1:5%. Frequency Response: Minus 3dB points 20Hz
and 40K Hz, Speaker; 3—4 ohms (3-15 ohms may be uscd). Supply
voltage: 24V d.c. at 800mA (6-24V may be used).

Control assembly: including resistors and capacitors.

1. Volume: PRICE &/-.

2. Treble: PRICE 5/-,

3. Comprehensive bass and trebie: PRICE 10/-.

The above 3 items can be purchased for use with the X101.
Power Supplies for the X101:

P101 M (for mono) 35/- plus 4/6 p. & p.

Price 69/6

plus 2/6 p. & p.

P101 8 (for stereo) 42/6 plus 4/6 p. & p.

CAR TRANSISTOR IGNITION SYSTEM
(by famous manufacturer)

For 6 volt or 12 volt positive earth systems. Comprising: special high
voltage working hermetically sealed silicon transistor mounted in finned
heat-sink, high output ignition coil, ballast resistor and hardwear {screws,
washers etc.). PRICE £4.19.6. (post and packing 5/- extra).

50 WATT AMPLIFIER A.C. MAINS 200-250V

An extremely reliable generai purpose
valve amplifier. Its rugged construction
yet space age styling and design makes
it Dy far the best value for money.

TECHNICAL SPECIFICATIONS
3 electronically mixed ch Is, with 2
inputs per channel, enables the use of f
separate instruments at the same time.
The volume controls for each channel
. are dlocnted directly above the corres-
H ponding input sockets. SENSITIVITAES
Price 27 gns. J oo F TP RDARCES. ot 18
Plus 20/- p & p, 2 4mV at 470K. These 2 channels (4
inputs) are suitable for microphone or
guitary. Channels 3 & 4 300 mV at 1m. Suitable for most high output instruments (gram,
tuner, organ etc.). Inpul sensitivity relative to 10w output. TONE CONTROLS ARE
COMMON TO ALL INPUTS. Bass Boost +12dB at 60 Hz/s. Bass Cut —13dB at 60 Hz/s.
Treble Boost +11dB at 15 KHz/s. Treble Cut —12dB at 15 KHz/s. With bass and treble
controls central —3dB points are 30 Hz/s and 20 KHz/s. POWER OUTPUT. For speech
and music 50 watts rms. 100 watts peak. For sustained music 45 watta rms. 90 watts peak.
For sinc wave 38:5 watts rms. Nearly 80 watts peak. Total distortion at rated output
329 at 1K Hz/s. Total distortion at 20 watts 0-16% at 1KHz/s. Output to matceh into 8 or

15 ohms speaker system. NEGATIVE FEED BACK 20dB at 1KHz/s. SIGNAL TO NOISE _

RATIO 60dB. MAINS VOLTAGES. Adjustable from 200-250v. A.C. 50-60 Hz/s. A pro-
tective fuse is Incated at the rear of unit. Output impedance 3, 8 and 15 ohms.

P THE RELIANT
~ SOLID STATE GENERAL PURPOSE AMPLIFIER

Output Impedance—3 to 4 ohma
Inputs—1. -xts mic 10mV Tone Controls-——Treble control range + 12dB at 100KH2
2. -gram/radio 250mV ‘Bass control range + 13dB at 100H2
Frequency Response—{with tone controls central) Minus 3dB points are 20H2 and 40K H2.
8ignal to Nois» Ratio—better than —B80dB. Transistors—4 sllicon Planar type and 3
Germanium type. Mains input— —220 —2850V. A.C, Bize of chassis—103" x 43" x 2}".
A.C. Mains, 20¢-250V. For use with 8td. or L.P, records, musical instruments, all makes of
pick-ups and mikes. 8eparate bass and treble lift controi. Two inputs with contral for gram.
and mike. Built and tested.8” x 57 speaker to suit price 14/8 plua 1/6 P. & P. Crystal mike
to suit 12/6 plus 1/6 P. & P.
Reliant Mark I. 54 gns. plus 7/6 p. & p.
As above less teak case.

Reliant Mark II. 6} gns. plus7/6 p. & p.
In teak finished case.

SPECIFICATIONS
Output—10 waits

THREE-IN-ONE Hi-FI

CYLDON 10 WATT SPEAKER
2 TRANSISTOR Iraime,pombiaing thrgsmamed coramae

magnet speakers with a low loss cross
over network. Peak handling power
10 watts. [mpedance 15 ohms. Flux
density 11,000 gauss. Resonance 40-
60 cfs. Frequency range 50c/a to 20kc/a.
Slze 13} x 8}/, x 44 inches. By famous
manufacturer. List Price £7. Our price
74/8 plus 5/- P. & P.

8imilar speaker to the above without
tweeters in 3 and 15 ohms 44/8 plus
b/ P. & P.

RECORD PLAYER SNIP A.C. MAINS 240V

U.H.F. TUNER

Brand new. Complete with
circuit diagram.

£2.10.0plus 1/-p. & p.

The '"Princesz” 4-speed automatic record changer
and player engineered with the utmost precision for
beauty, long lile, and trouble free service. Will take
up to ten records which may be mixed 7% to 10" or
127, Patent stylus brush cleans stylus after each
playing and af shut off, the pick-up locks itself into
1ts recess, a must useful feature with portable equip-
ment—other f-atures include pick-up helght adjust-
ment and atylus pressure adjustment. This truly is a
fine instrument which you can purchase this month — -
at only £5,19.¢ complete with cartridge and ready to play. Post and insurance 7/6 extra.

POCKET MULTI-METER

8ize 33 x 2} x 1iin. Meter size 24 x 1{in. Bennitivity 1000
O.P.V. on both A.C. and D.C. volts. 0-15, 0-150. 0-1000
D.C. current 0-150mA. Resistance 0-100k{. Complete
with test prods, battery and full instructions, 42/8. P. & P.
3/6. FREE GIFT for limited period only. 30 watt Electric
Roidering Iron value 15/- to every purchaser of the Pocket
Multi-Meter.

B.S.R. TD-2 TAPE DECK

takes 5%in. spools, fitted with B.S.R.
4 Track Heads. Size 13}in. long by 8§in.
wide. £6 19s, 6d. plus 7/8 p.p.

MOTEK

3 Speed 2 track Tape Deck complete
with heads, takes 7in. spool.

Incorporating 3 motors.

A.C. mains, 240 volts, listed at
£21.0.0.

Our Price £9.19.6, plus 10/~ P. & P.

Gomts not despatched outside U.K. Terms C.W.0. All enquiries 8.A.E.

RADIO & TVCOMPONENTS (ACTON) LIMITED

All orders by post to our Acton address

21c High Street, Acton, London, W.3.

and also at 323 Edgware Road, London, W.2.
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Oscillator Coil

WEYRAD

COILS & TRANSFORMERS FOR CONSTRUCTORS

Special versions of our P50 Series are now available for AF117 or OC45 Transistors. They can be used in the standard
superhet circuit with slight changes in component values.

1st |.F. Transformer
2nd |.F. Transformer
3rd I.F. Transformer

with 4d. postage please.

P50/1AC (For 0C45) P50/1AC (For AF117).cn 5/4
"P50/2CC (For OC45) P51/1  (For AF117)... .B/7
.P50/2CC (For OC45) P51/2  (For AF117)
.................................... P50/3CC (For OC45) P50/3V  (For AF117)...
Rod Aerial RA2W 12/6
Driver Transformer ... LFDT4/1 e 9/6
Output Transformer OPT1 10/6
Printed Circuit PCA1 9/6

LLF. TRANSFORMERS FOR “PRACTICAL WIRELESS” CIRCUITS

Components for several receivers are available, including the following for the “Clubman”.

T41/1E 1st |.F. Transformer
T41/2E 2nd |.F. Transformer......
T41/3T 3rd LF. Transformer .....
T41/3T B.F.0. Coil

Details of these and our other components are given in an illustrated folder which will be supplied on request

10/6

WEYRAD (ELECTRONICS) LIMITED
SCHOOL STREET, WEYMOUTH, DORSET

AUDIO EFFECTS

5 SHAW LANE, HALIFAX

Buy with confldence and get resulls. Refund If not
delighted.

RHYTHM GENERATOR. 29 silicon

6 YNITS for

all types of
TRANS/STOR E:?WFJHEJW’

The tdeal, economical and safe way of running Tran-
sistor Radlos, Record Players, Tape Recorders, Ampl|-
flers etc. from A.C. Mains. All units are completely

MAING

119 diodes. Finger tip selection of seven Instr In
nine basic rhythms In any sequence. Self contained in
an attractive case 14 x 13 x 7{in. Retalis at over £74.
Our Price Only £86.9.8 plus 10/6 p.p. & ins. S.A.E. for
Iustrated leaflet.

REVERBERATION AMPLIFIER. Self contalned
tr ised battery An entirely different
approach to sound reproduction. Normally sound
reproduction from a single source has a flat one dimen-
slonal effect. With this, proper sound delay through
reverberation, tones, are created with a truly third
dimenslon for concert hall originality. Two controls
adjust volume and reverberation. Simply plug micro-
phone. gultar etc In and the output into your amplifier.

dinab ful walnut cabl 71 x 3 x 44ln,
£10.4.0, p.p. & ins. 6/-.

POWER CONTROLLER. Power at your finger tips.
Not just half wave control but full wave. One varlable
control glves zero to full power. Uses latest 15 amp
3kW triac and speclal triggering device. Complete with
box, power socket etc. ldeal for flood-lights, fires,
motors, etc. In kit form £6.9.6. Ready bullt £9.4.6 plus
5/6 p.p.

VOX SWITCH KIT. This sound operated switch Is
ideal for mobile TX work, tape recorder switching, etc.,
etc. You'speak, it switches, High & med imp. inputs.
AF take off point. Drives your 12 voltreiay. 42/8, p.p.2/6.

METRONOME KIT. Varlable beat. Listen whlist you
play and keep In the groove. Easy to bulld, pocket slze
with persona! mini earphone. 25/-, p.p. 2/6.

MORSE OSCILLATOR KIT. PC board, transistors,
(high stab. components, battery carrier, ear plece
Adl. tone. Just attach your key. Drives phones or
speaker. 15/6, p.p. 2/-.

Free |ists with every order. For lists only send 1/- P.O.
deductable from first order).

a4

ted from mains by double wound transformer
ensuring 100% safety.

PLUS-3
MAINS UNIT

Provides three separate
switched output voltages
6v., 7iv. and 9v. DC. at-
tractive case with indica-
tor light, mains lead 4
output socket, plug and lead.

Slze 43 x 3§ x 24 in 57/6 P.&P.2/6
(Extra lead with DIN plug for Cassette Recorders 7/6)

POWER PLUS
MAINS UNIT

for Cassette Tape Recor-
ders using 74v. Complete
with DIN plugforrecorder
power socket.Canalsobe
supplled for a §-volt out-
put complete with sult-
able plug. (Please state
make, model and voltage
required.}

45/-p.ap.2p

Also avaliable—Unit to run your Cassette Recorder

from 12v. Car Battery 32/8. P. & P. 2/8.
MAINS UNIT for FI-CORD 202A
TAPE RECORDER  P.a&P.5/-.

MAJOR POWER PLUS

MAINS UNITS

For sinple outputs, 8v, 9v, 12v, 18v, 38/6.
For two separate outputs, 4iv + 4}v,
6v + Bv., v + Ov. 42/8. P. & P. 2/6 per
unit., (Please state outputs reqed).

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

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

\

£4.15.0

3
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Learn at home...
First Class Radio
and TV Courses

/-~ et
Cortig |
\ Caf@//

X~z
Adfter brief, intensely interesting study—
undertaken at homein your spare time—
YOU can secure a recognised qualifi-
cation 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 import-
ance to both the amateur and the
man employed in the radio industry.
Chambers College provides first rate
posta! courses for Radio Amateurs’
Exam., R.T.E.B. Servicing Cert., C.& C.
Telecoms.,, A.M.L.E.R.E. 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 now for your copy of this valuable
publication. it may welil prove to be the
turning point in your career.
Founded 1885—Over 150,000 successes
CHAMBERS COLLEGE

{Incorp. Natlonal Inst. of Engineering)
(Dept.905F) 148 Holborn, London, E.C.1.
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LIND-AIR OPTRONICSLTD

See our vast range of
Electronic Components
and Accessories at our en-
larged Compcnent Centre
25 Tottenham Court Road

MAINS KEYNECTOR
SAVES TIME—SAFELY!

</

One mains “Keynector” instantly and
safely connects electrical appllances to
mains supply without the use of a plug.
A number of appliances may be used
simultaneously up to the tuil 13 amp rating
of thls device. A red light glows when
“live”’. The “Keynector” is fused and

has its own robust switch which is
interlocked to prevent connections
when "live”. Invaluable to handymen,
servicemen, demonsirators elc.

39/6 rava

VHF AIRORAFT BAND
CONVERTOR.

‘When placed within lin.
of 8 MW band radlo full
coverage of VHF Alr-
craftBand 108-185 Mc/s.
can be obtained. All
transistor, 9v battery
operation. Fully tunable
184In. X 7 section tele-
scopic aerial, Bize 4 X 2}
x 14in. 79/6. P. & P. 3/6.

MODEL MAKER'S MOTOR
No. 15RN. Voltage 11-8v.
Current 400mA. Torque.

12g-cm. Body size
11" long x §* dia.

. Shnn /1. tong x
}/14" dia. ldeal for
R\ small models and

# %

toys. 616 each.
P. &P.1/3. 3tor 18/-. P. & P.

DE-LUXE S8TEREQ
HEADPHONES

With soft rubber
earpieces. Impedance
8-16 ohms. Frequency
response 23-13,000cps.
With lead and. stereo

plug.
Only 58/8. P. & P. 3/6.

NEW STEREO/MONC
HEADPHONES
BDH-7. 8oft rubber
earplecea with slide
switch for mono/
stereo lastening and
ind. vol. controls.
Impedance 8-16 ohm
Freq. response 25—
15,000 cps. Withlead
and stereo plug.
£8.6.0.P. & P. 8/8.

SINCLAIR IC-10 INTEGRATED CIRCUIT

10 watt Amplifier. Bize only 1 x 0.4 x 0.2in.
A true hi-fl amplifier complete with manual
giving details of a wide range of applica-
tions and instructions. Guaranteed 5 years.
ONLY 59/6. P. & P. 1/6.

J1001
J1002
J1003
J1004
J1005
J1006
J1007
J1008
J1009
J1o10

Long Play PYC

Triple Play Poly

Long Play PVC

Double Play Poly 1200"..
Long Piay PVC 12001t
Double Play Poly 18001t.
8tandard Play PVC 12001t.
Long Play PVC 18001t.
Double Play Poly 2400ft.
Triple Play Poly  36001t.

BRITISH MADE. TOP QUAL%TGY
2251t

rrRmErRRR e
s dede i dloiaded

AUTO WOUND TRANSFORMERS
All Winding Voltage Ratings and Tapping 0-115-200-220-240v except MT113—

0-115-210-240
MT113
T8W  Bize 2] x 24 x 2}in.
8ize 3} x 23 x 3in.
Bize 3} x 4} x 4in,
8ize 4 x 4 x 3in,
Bize 43 x 4% x 4in.
Bize 5§ x 4 x 4}in.
Bize 43 x 54 x 5¢in,
Bize 4} x 5} X b}in,
8ize 55/,, X 5% x 6}in.
Bize 5%/,4 % 6§ X 64in.
8ize 7 X 8} % 84in.
Bize 6] x 7§ x B3

W 8ize 2§ x 111/, x 1}in. Wgt

1loz Price 12/6
Wgt 11b 140z Price

Wgt 31b Price

Wgt 41b Price

Wgt 61b 7oz Price

Wgt 111b Price

‘Wgt 121b 80z Price

Wgt 13ib 40z Price 95/7
Wgt 16 1b Price 142/2
Wgt 281b 9oz Price 170/6
Wgt 311b Price 185/~
wgt 401b Price 211/2
Wgt 45ib 8oz Price 300/-

LOW VOLTAGE 12 VOLT RANGE

Primary 200-250v—8econdary 12v
MTI111 0-56 Amp 8ize 3 x 2} x 1}in.
Size 2§ x 2} x 24in.
Bize 3t x 24 x 23In.
Size 4 X 3 X 3}n,
Bize 34 x4} x 4in.
Bize 43 x 4} x 4in.
Blze 5t x 41 x 41in.

4 Amp

MT105 20 Amp
MT187 30 Amp

Wgt
Wgt Lib
Wgt 21b 4oz Price
Wgt 31b 120z Price
Wgt 61b 30z Price 5lj-
Wgt 11 1b 130z Price 95/—
Wgt 16 1b 120z Price 180/

120z Price
Price

LOW VOLTAGE 24 VOLT RANGE

Primary 200/260v. S8econdary 24v
T68 1 Amp Bize 2§ x2§x2tin.
MT114 3 Amp b
MT72 65 Amp
MT17 8 Amp
MT115 10 Amp

8lze 24 x 3 x 3in.

8ize 4 x 3 x 33in.
Size 41 x 3] x din.
Bize 4} x 4} x 4in.

Wgt 11b 70z Price 239
Wgt 31b 6oz Price 38/—
Wgt 81b 120z Price 53/10
‘Wgt 71b 8oz Price 72/7
‘Wgt 11 Ib 130z Price 85/-

LOW VOLTAGE 30 VOLT RANGE
Primary 200/260v  Secondary Tapped 12-15-20-24-30

MT112 0-56 Amp

MT79
MT20
MT51
MT88
MT89

8lze 3} LR HITR
1ol

Bize 2§ x2| x 2}in.
Bize 4 X 3} x 3{in.
Bize 4} x 3 x 4in.
8ize 8} x 3} x 44in.
Bize 5 x4 x 44in.

Wgt 11b 4oz Price
Wgt 21b
Wgt 41b
Wgt 61b
Wgt 81b
Wgt121b

Price
80z Price
8oz Price
6oz Price
20z Price 103[8

LOW VOLTAGE 50 VOLT RANGE
Primary 200-250v SECONDARY TAPPED 10-85-38-40-60v

MT102 0-5 Amp 8ize 2} x 2 x 24in.
MT104 2 Amp Slze 4 x 3} x 3{in.
MTI106 4 Amp 8ize 4} x4t x 4in.
MT118 8 Amp 8ize 5} x 5 x 4}in.
MT119 10 Amp 8ize 6§ x 44 X 6}in.

Wgt 1lb1loz Price 21/3
Wwgt Blb Price 45/8
Wgt 91b 4oz Price 77/-
Wgt 181b 90z Price 132/-
Wgt 191b 120z Price 185/-

LOW VOLTAGE 60 VOLT RANGE
Primary 200/250v. Secondary Tapped 24-80-40-48-60

MT124 0-5 Amp 8ize 3} x 2¢ x 2iln.
MTI127 2 Amp Size 4 x 3} x 3}in.
MT123 4 Amp Bize 44 x 3} x 4}in.
MTI122 10 Amp 8ize 84 x 5 x 64in.

MAINS H.T. RANGE
MT1AT 250-0-250v 80MA
MT6AT 250-0-250v 100MA
MT110 250-0-200v 120MA
MTI11AT 300-0-300v 100MA
MT12AT 300-0-300v 120MA
MT33AT 300-0-300v 150MA
MT2AT 350-0-350v SOMA

3560-0-350v 100MA

350-0-350 120MA

6-3v 3-BA 5/6-3v 1A
8:3v 3:-BA 5/6-3v 1A
6:3v 3:BA 5/6-3v 1A
6-3v 8-5A B/6-3v 1A 4x3%x3jin.
6:3v 4A 5/8:3v 1A
8:3v 4A B/6-3v 1A
6-3v 3-5A 5/6v 1A
6-3v 3-5A 5/6:3v 1A
6:3v 3-5A 5/6-3v 1A

Wgt 21b 4oz Price 24/
Wgt Blb 6oz Price 52/10
Wgt 10lb 6oz Price 88—
Wgt 23 1b 20z Price 168/-

Bize

3} x 3 x 3in.
4 x 3§ x 3tin.
4x 4 x 3%in.

4 x 3% x 3%in.
4 x4 x3¢in,

4 % 34 x 3fin.
4 x 34 x 3iin.
4x3} x33n.

BATTERY CHARGER TYPES

Primary Voltage 200-250v. Secondary 6-18v.
1

Amp  Bize 2] x 2} x 2§ln.
1-0 Amp 8ize 2} x2} x2im
2 Amp  8ize 3} x 2§ x2}in.
3 Amp  Bize 4 x 3 x 3jin.
4 Amp Bize 4 x 2] x 3}in.
5 Amp S8ize 4 x 34 x 3}in.
6 Amp 8ize 4 < 3} x 3}in,
7 Amp  8ize 44 x 3}in.
8 Amnp Bize 3} x 4 x din.
9 Amp 8ize 4% x 31 x 4in.
MT147 10 Amp B8ize 4} x 3} x 4in.
MT50 12-5 Amp 8ize 5} x 4} x 4]in.

11 8oz Price
11b 90z Price
21b 40z Price
31b 8oz Price
W, 31b 1loz Price
Wgt 51b 4oz Price
gt 51b 120z Price
8lh Price

61b 4oz Price 75/-

71b 8oz Price 99/

gt 91b3oz Price 106/-
‘Wgt 111b 140z Price 185/

15/-
21/9
26/4
28/4
33/~
42/-
48/
56/7

Wwgt
Wit
Wgt

Amperages are D.C. with nominal selenium bridge rectifiers
MAINS ISOLATING RANGE ALSO AVAILABLE

PP 2/6

P&P13/6

P&P4/6
P&P 8/~
PaP 6/—
Pap 9/
P&P11/-

PaP3/9

P&P 6/-
P&P 8/-
P&P 9/~
P&P11/-
P&P11/-

P&Pp6/-
P&P 6/-
P&P9/-
P&P 13/6
P&P 15/6

P&Y 6/-
PaP /-
P&P 11/~
Carr. ex.

Price P&P,

P&P11/-

Visit our Brand New HI-FI
Demonstration Room, Tape,
Record Bar and Sclentific Show of
Microscopes, Binoculars,
Telescopes and Watches at
18 Tottenham Court Road

TTC.C1001 MULTITESTER in leather case.
20,000 opv. AC volts
10, 50, 250, 1,000v.
DC volts 5-25, 126,
500, 2500v. D.C. Cur-
rent 0-50{LA, 0-260mA
Resistance 0-60K, 0-6
Megohm. Decibels ~20
to +22dB. Bize of
meter 44 >3} x lin.

g 88/-. P. & P. 3/6.

SHIRA 62D MULTI-

TESTER 20,000 o.p.v.

DC voltage: 5-25-50-250-

500-2-5K (20,000 ohms per [

volt). AC Voltage: 10-50-

100-500-1000 volts (10,000

ohms per voit). DC Cur-

rent: 0-5012A, 0-2-5mA, 0-

250mA. Resistance: 0-6K,

0-6Mg (300 ohm and 30K

at centre acale.) Capacitance: 10pt. to -001
mfd, -001puf to -1pf. Declbels: —20 to

+22dB Bize -ﬂ % 3} x 1in. Complete with
case 77/~ P. & P. 3/6.

%—Deﬂ BBEAD

-\‘_f
British Made

Bolderless breadboard panels, for fast re-
liable component connectlons.

8ingle DeCs. One B-DeC with Control
Panel, Jig and Accessorles for aclderless
connections to controls, etc., with booklet
“’Projects on 8-DeC” giving conatruction
details for a varlety of circults. £8/6.
P. & P. 2/6.

4-DeC KIT. Four 8-DeCs with two Controt
Panels, Jigs and Acceasories and the book-
let ‘Profects on 8-DeC’ all contained In a
atrong attractive plastic case. Ideal for the
profeasional user. £5,17.6. P. & P. 3/6.

B8RP22 less cartridge.

1020 Stereo/Mono with cart.

2025 Stereo/Mono with cart. .

30008 Stereo/Mono with cart. ..
3000D Stereo/Mono with cart. ..
8P25 less cartridge

8P25 with Decca Deram cart..

BL5S leas cartridge =
81556 with Decca Deram cart.. ..
BL6S less cartridge

Covera for above

Bases for above

APTE less urtridge

8L75 lesa cartridge

BL90 less cartridge .

Bases for above

SPECIAL OFFER{

8P25 less cart., with base 218.
P, & P. Decks 12/6, Cover 4/8, Base 4/6
P. & P. Deck/Cover/Base 17/-.

MINIATURE SOLDERING IRON

British made and designed for use with
transistor circuitry but Ildeal for many
other uses. AC 240v. 18 watt. Lepgth
73/,¢in., #in. siide on bit. Price 32/8
P. & P. 2/~

LIND-AIROPTRONICSLTD

18,25 & 53 TOTTENHAM COURT ROAD, LONDON W.1.
Telephone: 01-580 2255,/4532/7679
Shops open 9-6 pm. Monday to Saturday. Thursday until 7.pm
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80 WATT OUTPUT

Goldring Transcription Turntable on Plinth
Shure or Goldring Magnetic Pick-up Cartridge
Super 30 Amplifier in venecred housing

86 Gns.

TERMS AVAILABLE ALL [ PACKAGE OFFERS

AUDlOTRlNE HIGH FIDELITY
LOUDSPEAKERS Heavy

construction. Latest high efficiency
ceramic magnets. Treated Cone sur-
round giving low fundamental reso-
nance. ''D” indicates Tweeter Cone
' providing extended frequency range
40-15,000 c.p.s. Impedance 3 or 15

*
*
*

ohms. Please state choice. Excep-

tional Performance al low cost.

Prices mclude carnaxe HF100D 107 W£5.15.0
HF510L 57 10W /9 HFI20 127 l5W 9/9
HFSOID 8" 8W FI20D 12° 15W 9/9
FSIID 8 10W 4 gns. 1IF126 12" 15W£5. 5.0
HFIOZI) 100 10W 65/- IIF126D 12" 15W£5.15.0

FIDELITY LO SPEAKER 1IN
Cnblnots latest style Satin Teak or Afrormosia ve-
neer. Acousticallylined or filied woollen damping.
Ported where apPropriate, credit terms available

DORCHESTER gjze 16 x 11 x 9tn. Appr.
Range 45-15,000 c.p.s. Rating 8-10 watts.
Flttednghﬂuxlaxaln Dualfg 19 ']
Cone spkr. Imp. 3 or 15 chms olto

Carr. 7/
STANWAY Il size 20x108x02in. Rating
10 watts. Incorporating Fane 13x8in,
speaker with rubber cone surround and
11,000 line magnet. High flux tweeter.
Handsome Scandinavian design cabi-
p.s. Impedance 15 G

Inc. Ca.rr

GLOUCESTER Size 25 x 16 x 10in. 12in. High flux
12,000 line speaker. Cross-over unit and Tweeter.
Ratlng 10 watts. Frequency range 12I GI'IS
40-20.000 c.p.s. Impedance 15 ohms. <

E2 EQUIPMENT CABINET
Size 17° wide 144” deep 111~ high.
Cut for TA12. Super 15. Super 30
and other amplifiers. ‘Roll over'
transp. plastic cover, Satin Teak
or Afrormosia veneer GI'IS

finish. Inc. carr. *

MOTOR BOARDS cut for
Garrard Turntables and 1 2 /9
many other units. Price

R.S.C. TA6 6 Watt HIGH FIDELITY SOLID
% o STATE AMPLIFIER
200-250v. AC mains operated

Frequency Response

20,000 ¢.p.s. —2dB. Harmonic
Distortion 0:3% at 1,000 c.p.s.
) Separate Bass and Treble
‘lift’ and ‘cut’ controls. 3 input sockets for Mike,
Gram,RadioorTape.Inputselectorswitch. Outputfor
3-15 ohm spkrs. Max. sensitivity 5SmV. Output mtlng
L.H.F.M. Fully enclosed enamelled case, 93 x 2} x 53in.
Attractive brushed silver finish facia plate 104 x 34in,
and matching knobs. Complete Kit of parts with full

net. Range 35-20,000 c.
15 ohms Glives smooth realistic sound

wirlng diagrams and Instructions. 19
rr. 7/6 a o

Ca)
Or factory built with 12 months guarantee. £8.19.9

FULLY T l{ANSlSTOKlS D 200,

Watts R.M.S. per chan. cont. into 34 ochms
TRA\SISTORS. 9 current types of high quality by

leading ufactul

5 s(l)/?ﬁl‘TlON INPUT SELFCTOR SWITCHH
Cha.racterlstlcs for Gram and Tape He

FULL TAPE MONITORING FACILITIES

25 mV. Radio/Aux or Ceramic P.U. 110 mV
FREQUENCY RESPONSE: 1+2dB 20-20,000 c.p.s.

HARMONIC DISTORTION at 10 Watts 1,000 c.p.s.

point, to point wiring diagram:
monthly payments 31/1 (To
housing as illustrated. 19 G

ALL COMPONENTS FTC. A E OF A
SUPPLIED BY LEADING MANUFACTURERS.

OUTPUT 10 Watts R.M.S. per chan cont 1n|:o 15 ohms

N to Standard R.LA.A. and C.C.LR.
ads.

SENSITIVITIES: Magnetic P.U. 4 mV. Crystal or
Ceramic P.U. 400 mV. Microphone 4.5 mV. Tape Head

TREBLECONTROL:+15dBto—14dBat10Kc/s. NEG FEEDBACK :52dB.
BASS CONTROL: +17dB to —15dB at 50 c¢/s. HUM LEVEL: —75dB.

Complete Kit of parts with full constructional detalls ?31%
Carr.

Supplied factory bullt 154 Gns. Carr. 12/6. Terms: Deposit 4 Gns. and 9
£18 3.9). Or in Teak or Afrormosia veneer

HIGH STANDARD AND

R.S.C. SENSATIONAL HIGH FIDELITY STEREO ‘PACKAGE’ OFFERS

Matching as recommended for optimum per-
formance. Send for coloured brochure showing
other money saving offers.

EXTREMELY ATTRACTIVE PLINTHS
finished in Teak or Afrormosia veneer. Transparent

30 WATT OUTPUT

Garrard SP23 Mk II Turntable on Plinth

(xoldring €S% Ceramic P.U. Cartridge
Super 30 amplifier in
veneered housing

% Pair Stanway Speaker Units

Four fully wired units ready to

“plug-in” Special total price

13 WATT OUTPUT
* Garrard SP25 Mk II 4 sp player unit on plinth
% Goldring CS90 Ceramic P.U. Cartridge

TA12 Amplifier in veneered housln351
% Pair of Dorchester Loudspeaker GNS.
Units. Special total price. Carr. 25/

*
*
*

76 Gns.S™

plastic ‘“‘roll over”

RECORD PLAYING UNITS
Money saving units. Ready to!
RP2 pluginto Amplifler or

Tape Recorder. Con-
sisting of Garrard SP25 Mk II
(with heavy turntable) fitted
Goldring CS90 hi
ance
cartridge with diamond sty-
lus. Mounted on Plinth. Inec.
transp. plastlc cover ZZGns

Carr.
RP3 As above but with
Goldring Lenco GL68
Transcription unit and CS90
Cartridge. Supplled with
transp. plastlc cover Zsﬁns
Carr.

RS.C. PLINTHS o

Record

cover.

ATS, AT60. SP25 etc.,

3000,
etc. Avallable with transp

lastic cover. Inc.

arr. 6 Gns.
Cover sold separately at
8 Gns.

Limited number or
covers slightly aged but
repaired by makers. 39/9

INTEREST CHARGES REFUNDED on credit

Sales settled in 3 months.

10 W HIGH FIDELITY AMPLIFIERS OrDep. £10and 9 monthly
LINEAR LI0 Separate Pre- 10 payments £5.11.0. (Total
GNS.

and Main Amp. Matched £59.19.0.)  Transparent
?;nﬁm“igp_u_ B To clear plastic cover 3 gps. extra,
FULLY TRANSISTORIGED SOLID STATE CONSTRUCTION
HIGII FIDELITY OUTPUT OF 65 WATTS PER CHANNEL
Designed for optimum performance
with any crystal or ceramic Gram
P.U. cartridge, Radio tuner, Tape re-
corder, ‘Mike’ etc. ¥ 3 separate
switched input sockets on each chan-
nel « Separate Bass and Treblé con-
trols % Slide Switch for mono use %
Speaker Output 3-15 ohms For -
200-250v  A.C. mains % F'requency
Response 30-20,000 ¢.p.s. —2dB « Harmonic Distortion 0-3% at 1000
Hum and Noise —70dB % Sensitivities (1) 300mV (2) 50mV (3)
IOOmV (4) 2mV Output rating LH.F.M. % Handsome brushed silver

finish Faclaand Knobs. Complete kit of parts wlth full 1 Carr
wiring diagrams & instructions. Factory bu.ll w 12
mth gniee 16 GNS or Deposit £5.2.8 an GVS

pymt,s 31/6 (Total£19.6.0) Or in Teak or Afrormosla veneer hous-
ng IBI Gns. Dep. £5.10.6 and 9 mthly pymts 39/-. (Total £23.1.6).
AUDIOTRINE HI-FI SPEAKER SYSTEMS
Consisting of matched 12in. 15,000 line15 watt 15 ohm
high quality speaker. cross-over unit and tweeter.
Smooth response and extended frequency range en-

sure surprisingly realistic reproduction. £5 1
Or Senior 15 watt inc. HF 126
15,000 line Speaker £6.15.0 Carr. 6/6 Carr. 5/9

HI-FI SPEAKER ENCLOSURES Teak or Afrormosia veneer &

finish. Modern design. Acoustically lined. I
Prices Inc. carr.

JES Size 16 x 11 x oin. Pressurised. Gives £4.10.0

pleasing results with any 8in. Hi-F1i "speaker.

SE8 For optimum performance with a.ny sin. £5.10.0

Hi-F1 ‘speaker. Size 22 x 15 x 91n, Ported. ' —

?vfn}?lit‘;l)r %\it}?&and}ing results SE& For elfclnt xg%.ncetwlth 12in Hi-

t n spkr speaker an eeter.
Size 24x15x10in. P’td. £5'1 5'0 Size 25 x 16 x 104in. £5 1 5 0

R.S.C. TFM1
Total cost of parts
with detailed wiring
diagrams & instruc-

tions.

Inc. 4
Carr. 1 Gns.
Or factory  built

164 gns. Or in Teak
finished cabinet as
illustrated 19} gns.
Terms: Deposit £5
and 9 monthly pay-
ments £2, Total £23.

0-2%.

122Gns

HU I.I. 91 Paragon Street, (Half-day Thursday) Tel. 20505

BRADFORD 10 North Parade. (Half-day Wed.) Tel, 25349
BLACKPOOL (Agent) O. & C. Electronics, 227 Church Street

BlRMlNGHAM 30/31 Gt. Western Arcade opp. Snow Hill

Station 021-236-1279 (Halt-day Wed.)
DERBY 26 0smaston Rd. The Spot (Hatt-day Wed.) Tel. 41361
DARLINGTON 15 priestgate (Half-day Wed.) Tel. 63043
ED I N BU RG H 133 Lelth St. (Half-day Wed.) Tel. Waverley 5766
GLASGOW 326 Aroyle st. (Half-day Tues.) Tel. CiTy 4158

Leeds 13. No C.0.D.

5/9 extra under £5.

for standard 80 ohm co-axial input. Visually matching our Super 15 and
30 amplifiers and of the same high standard of performance and reliability.
The pre-wired tuning head facilitates speed and simplicity of construction.
Printed circuitry. Only
quality product at considerably less than the cost of comparable units,
Stereo version. all parts 20

SOLID STATE
CONSTRUCTION
SPECIFICATIONS COMPARABLE MARKIUDUALCHANNEL VERSIONOFTHE SUPER

WITH UNITS COSTING
CONSIDERABLY MORE

and Balance Control, apply also to Super 15.
THESE UNITS ARE EM
ANY MAKE OF PICK-UP OR MICROPHONE (Crystal, Ceramic,
Magnetie, E

SUPER
USING WITH FIRST RATE ANCILLAR
EQUIPMENT, All required parts, point to Dolnt wirlng
diagrams and detailed instructions.

Unit factory built 28 Gns. or deposit£7.5.0 and 9 monthly bayments 56/3.
(Total £32.13.3). Or in veneered housing 31 G
£7.3.6 and 9 monthly paymts 64/- (Total £35.19.6). Send S.A.E. for leaflet.

HI-FI GENTRES LTD.

MAIL ORDERS TO:
Henconner Lane, Bramley,

£1, Terms C.W.0. or C.0.D.
Postage 4/6 exira under £2.

supplied.S.A.E. with enqulries
please. Open all day Sats.

Mail Orders must not be sent to

SOLID STATE VHF/FM RADIO TUNER

+ High-sensitivity s 200-250v. A.C. Mains opera-
tion. % Sharp A.M. Relection. % Drift-free recep-
| tion. % Output or a 1 (approx.
500 m.v.). % Slmple allgnment lnstructlons. * Out-
put available for feeding tuning meter. * Output
for feeding Stereo Multiplexer. % Tuner head
using silicon Planar Transistors. x Designed

high grade transistors and components used.
gns. Inc. carr. Assembled 22i gns. inc. carr.

. S.C.SUPER 30 STERED AMPLIFIER

15 Employing Twin Printed Circuits. High quality

Ganged Pots Matched Components. CROSS TALK:

—52dB at 1,000 ¢
(ONTR()L 5 posmon ‘Input_Selector, Bass Control. Treble
Control. Volume Control Balance Control. Stereo/Mono
Switch. Tape Monitor Switch. Mains Switch. INPUT
SOCKLTS (Matched Pall‘s) (1) P.U. (2) Tape Amp. (3) Radlo/
Aux. (4) Mic. or R/P Head. Operation of the Input Selector
Switch assures appropriate equalisation. Rigid 18 s.w.g.
Chassis. Size approx. 12in. wide. 3in. high and 8in. deep. Neon
Panel indicator. Attractive Facla Plate and Spun Silver
Matching Knobs. Above facilities. etc., except for Ganging
IN Y SUITABLE FOR USE WITH
Rlbbon).

Moving Coil.
0 UT QUA.

CURRENTLY AVAILABLE
ND OUTP LIT

Y CAV BE OBTAINED BY
21 Gns.

Gns. Carr, 15/- or Deposit

32 High Street. (Half-day Thurs.) Tel. 56420 LEICESTER

5-7 County(Mecca)Arcade, Briggate (Half-dayWed) Tel 28252 LEEDS
73 Dale St. (Half.day Wed.) Tel. CENtrat 3573 LIVERPOOL

238 Edgware Road, W2 (Half-day Thurs.) Tel.PAD 1628 LONDON

60A Oldham Street (Hali-day Wed.) MANCHESTER

Tel. CENtral 2778

106 Newport Rd (Half-day Wed) Tel.47096 M I D D LESBRO U G H

41 Blackett Street (Opp. Fenwicks Store) UPON
(Half-day Wed.) Tel, 21469 NEWCASTLE TYNE

13 Exchange Street (Castle Market Bldgs.)
(Half day Thursday) Tel. 20716 SHEFFIELD

102

under

Trade

shops
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THE 'YORK' HIGH F

% Moderate size, only 25 x

* Response 30-20,000 c.p.s. Impedance 15 ohms.

* Performance comparab!

considerably more. Consists of (1) 12in. 15 watt Bass unit with
cast chassis, Roll rubber cone surround for ultra low resonance,

and ceramic magnet, (2) 3-way quarter section series cross-over
system. (3) 8 x 5in. high flux midd

efficlency tweeter. (5) Wool.

Teak veneered cabinet. (7) Circuit and full 1nstructlons Terms:

IDELITY 3 SPEAKER SYSTEM

14 x 18in. Complete Kit 20 Gns 4‘

Carr. 12/6
I.-! a]

le with units costing

le range 'speaker. (4) High
len acoustic ping material. (6)

Dep. £5.10.6 and 9 monthly pa;r)ments 39/- (Tota

.0).
NS’I’RATIONS AT ALL BRANCHES

R.S.C. A10 30 WATT ULTRA LINEAR HI-FI

AMPLIFIER

Tone Control Stages. Performance
factory built units: Hum lgvel —70dB. Frequency
response +3dB 30-20,000c/s.Sectionally woundout-

Highly senmsitive. Push-Pull
high output, with Pre-amp./
figures of

% ut transformer. All hlgh rade components
alves EF86, EF86, 807, GZ34.
Separate Bass and Treble Controls Sensiti-
vity 38 mV. Suitable for high impedance
microphones, Crystal or Ceramic P e-
signed for Clubs, Schools, Theatres, Dance

Halls or Outdoor Functloangl etc. For use with Eleetronic Organ, Guitar,

String Bass, etc. Gram, R.

0 or Tape. Reserve L.T. and H.T. for Radio

Tuner. Two Inputs with assoclated volume controls 80 that two separate

inputs such as Gram and “Mike’* can be m

For 3 and 15 ohm speakers. C

point wiring diagrams and instructions.

omplete kit ofD& t.s Wlth olnt—m- 1 5 (;
r ns.
arr, 12/6

Twin-handled perforated cover 27/8. Supplied factory built with EL34 out-
gut valves. 12 months' guarantee for 18 gns, TERMS: Deposit £8.3.0 and

monthly payments of 34/~

(Total £21.9.0). Send S.A.E. for leafiet.

R.S.C. A11 HIGH F

y H
E!

T
Hi

P

“BUILT-IN"
Two input sockets with associated controls
. allowing mlxmg of "mike™ and gram,

transformer.

IDELITY 12-14 WATT AMPLIFIER
USH-PULL ULTRA LINEAR OUTPUT
TONE CONTROL PRE-AMP.

etc, etc.
igh sensitivity. 5 valves—ECCS3 (2), EL84 (2),
Z81. High quallty sectionally wound output
IND. BASS AND TREBLE CON-

ROLS. Frequency response 4 3dB 30-20,000 c/s.
um level —80dB. SENSITIVITY 40 millivolts.
Crystal or Ceramic PUs. High Impedance

"mlkes” For Musical Instruments such as String Bass, Electronic Guitars

etc. Size approx. 12 x 9 x 7in. For AC mains 200-250v. 50
Output for 3 and 15 ohm spkrs. SAE for leaflet. Complete kit.

Full instructions and point-~
built 12} gns.) Twin handle
UNITS.
RSC A RANS
TORISED VERSION of
abovecomplete kit 9 Gns
| Assembled Gnsi

R.S.C. BASS-REGENT

50 WATT AMPLIFIER
An exception~
ally powertul
high quality
all-purpose

pe.

Peak O/P rating.
Two extra heavy duty

12in. Loudspeakers.
% Four Jack inputs and
two Volume Controls for
simultaneous use of up to
four pick-ups or ‘‘mikes".
Bass and Treble econtrols.
55 Gns. Sar

= dep.
and 9 monthly
£5.11.9. (Total 80f gns.).
Send S.A.E. for leaflet.
G100 100 watt peak output
with Pr. speaker columns
and a Bass Unit (Six 12"

and Two 15" Spikrs). {15 gns
R.S.C. BATTERY/MAINS
CONVERSION UNITS

battery eli-
minator.
Size 5ix4ix
2in.approx.
Completely rep!laces bat-
teries supplying 1-6v. and
90v. where A.C. mains 200/
250v. 50c/s_ 18 avallable.
Complete kit with diggram

49/11 or assembled /11
SELENIUM F.W.
RECTIFIERS (Bridged)
All 8/12v D C output Max.

AC. la. 4/3.
28. 6/11 3a 9/9 48, 12/9.
15/9.

6a.

cps

9% Gns.

to-point wiring diagrams. Carr 11/6 (or factory
d metal cover 27/8, TERMS ON ASSEMBLED

lfrgosit 89/6 a,nscz 9 monthly payments of 23/- (Total £15.8.8)

R.S.C. MAINS TRANSFORMERS

FULLY GUARANTEED. l'.nhrlelved and Impreg-
nated.  Primaries 200-250v. 50¢/s. BSoreened

MIDGET CLAMPED TYPE 2§ x BI x 2}in.
250v., 60mA, 6-3v.
250-0- 250v 60mA 6 3v. 2a.

FUOLLY SHROUDED UPRIGHT MOUNTING

250-0-250v. 60mA, 6-3v. 2a.,0-5-6-3v. 2a. .. 28/9
250-0-250v. 100mA, 6-3v. 4l 0-5-6-3v. 3a. .. 87/9
300-0-300v, IOOmA. 6:3v. 45..0-5~6-3V. 3a... 378
800-0-300v. 130mA, 8-3v. 4a., c.t., 6-3v. la.

For Mullard 510 Amplifier .............. 45/9
850-0-350v. 100mA, 6-3v. 4a.,0-5-8-3v. 8a. ., 82/8
350-0-350v. 150mA, 6-3v. 4a., 0-5-6-3v. 3a 42/9
425-0-425v. 200mA, 6:3v. 4a., c.t., 5v. 76/~

425-0-425v.200mA, 6-3v. 4a.,8-3v. '3a. 6v 3a. 79/11
450-0-450v. 250mA, 6-3v. 4a.,c.t.,5v. 3a. .

TOP SHROUDED DROP-THROUGH TYPE

250-0-250v. 70mA, 8-3v. 2a., 0-5-6-3v. 2a. 23/9
250-0.250v. 100maA, 6-3v. 3.5a. . .. 25/8
250-0-250v. 100mA, 6-3v. 2a, 6-3v. la. . 26/9
350-0-350v. 80mA, 6:3v. 2a.,0-5-6-3v. 2a. 2718
250-0-250v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a.. .  87/9
300-0-300v. 100mA, 6-3v. 4a.,0-5-6:3v. 3a...  37/8
300-0-300v. 130mA, 6-3v. 4a.. 0-5-6-3v. la.
Suitable for Mullard 510 Amplifier ... .. .. 44/9
350-0-350v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a.., 37/9
350-0-350v. 150mA, 6'3v. 4a.,0-5-6-3v. 3a... 45/11

FILAMENT or TRANSISTOR POWER PACK Types
6:3v. 1-5a. 7/9; 6:3v. 2a. 8/9; 6-3v. 3a. 10/9; 6-3v.
6a. 21/9; 12v. la. 8/9; 12v. 3a. or 24v. 1-5a. 21/9;
0-9-18v. 1}a. 17/8; 0- 13- 25-42v. 2a. 28/9,

CHARGER TRANSFCT™ERS 0-9-15v. 1ia, 14/11;
24a. 17/8; 3a. 19/11; 5. 28/8; 6a. 27/9; 8a. 83/9.
AUTO (8tep UP/step DOWN) TRANSFORMERS

0-110/120v. 200-230-250v....... 50-80 watts 15/9
150 watts, 28/11; 250 watts 49/9; 500 watts 99/0

QUTPUT TRANSFORMERS

Btandard Pentode 5,000 or7,0000 to3Q.. 8/9
Push-Pull 8 watts EL84to 8Q or 150 ..... 12/9
Push-Pull 10 watts 6V6 ECL86t03,5,80r150 22/9
Push-Pull EL84 to 3 or 15 10-12 watts 1/9
Push-Pull Ultra Linear for Mullard 510, etc. 39/9
Push-Pull 15:18 watts, sectionally wound 618,

KT66, etc.,for3or 1650 ................ 8519
Push-Pull 20 watt high quality sectionally
wound EL34, 61§, KTGG etc.to3orl5Q .. 58/9

SMOOTHING CHOKE!
150maA, 7-10H, 2600 12/0 100mA, 10H, 2000 10/9;
80mA, 10H, 3500 8/9; 60mA, 10H, 4000 4/11.

Both mo

4 amp 49/9

= All types 200-250v. A.C. Mains. Built 10/- extra.

6/12V CAR BATTERY CHARGERS

Complete kit of parts with Ammeter and Clircuit.

dels with variable charge rate selector.

6 amp 69/9

14 WATT HI-FI AMPLIFIERS

High sensitivity. Two
separate inputs. Two vol.

%ontrols for mlxlng pu?oses Separate Bass and Treble Controls. Valves

CC83. ECL.886, 80. Output for 15 ohm Loudspeaker. 200-250v 50
A.C.mainso eratlon Size approx. 8 x8 x 6in. Factory
built and fully guaranteed. Limited number to clear at

C.p.S5.

£7-19-11 Sarr.

AGENT APPOINTED
C. ELECTRONICS

BLACKPOOL "t LA el

R.S.C. COLUMN SPEAKERS Coveroed in two-tone Rexine!

Vynalr, ideal for vocalists and Publlc Address, 15 ohm matching.
C57 15 watts inc. five 7 x 4in. speakers £7.19.11 -
TYPE C48S30 WATTS. Fltted our 8in. h flux 8 watt speakers.
Overall size approx. 42 x 10 x 5in. Or degosit 87/- Gns
mthly pmts 34/9 (Total £18.19.9 26 G
ns.

and
TYPE C4128,50 WATTS.Fitted four12in11, 000 llne 15 watt

speakers. Overall size 56 x 14 x 9in. approx.

Or Depwusit #h.17.6 and 9 monthly yavrients of 54/6 'I‘ot.a.l£30 7.0).

for Guitar, Vocal or Instrumental Group

A 2 or 4 input, 2 vol. control Hi-Fi unit with Sep-
arate Bass and Treble controls. Current valves. Peak
output rating. Strong Rexine covered cabinet with hand-
les. Attractlve black/gold perspex facia. Neon indicator.
For 200-250v. mains For 3 or 15 ohm speaKers. Send

8.A.E. forleaﬂet ‘Depos and 19 Gns Carr.
9mthly ..aymentsof39/8('1‘ota1 .5:_;..5) * 12/6

F.A.L ‘Phase Fifty' PUBLIC ADDRESS AMPLIFIER

Solid State Circuitry. 50 Watts Peak Output. 3 separately controlled inputs
for mixing purposes. Separate Bass and Treble Controls. Qutput for loud-
speakers 3—30 ohms. Suitable for Dynamic, Ribbon or Crystal Mikes. For
Clubs, Theatres, Restaurants, Hotels, Schools, etc. For 1 29 Gns

Vocal or Instrumental Grours. Send S.A.E. for leaflet. °nlY .

HIGH QUALITY LOUDSPEAKERS

In Teak or Afrormosia veneered Cabinets i
H
f

L13 13" x 8" 10 Watt
20 Watt 10,000 lines £8 19 9

10,000 1i:
30r150}11!rl§§.0m7.6 £4.19.9 16 ohmz= Carr 89

FANE ULTRA HIGH POWER LOUDSPEAKERS

All power ratings are R.M.S. continuous. 2 year guarantee. High
Flux 14,000 line ceramic magnets. Heavy cast chassis.

‘POP’ 100 | ‘POP' 60 | ‘POP’' 50
. 187100 Watt 15”7 60 Watt 12”7 50 Watt
21 ons. 10 GNS. e

free free
POWER PACK KIT Consisting of Mains transformer, Metal
Rectifler, Electrolytics. smoothing choke. chassls and circuit. 2 5 / 1]

madins. Output 2& Supplied with

cﬁreré 12 Gns.

V. 250v. 60m
case in ileu of cha.ssls 29/11. Or assembled 39

MINI-8 HI-FI Loudspeaker Units Speclal Offer

Teak or Afrormosia veneered cabinet, size approx. 101 x 6} x T}in.
Peak power handling 8 watts 3 ohms. Inc. Carr.

ABULO
TRANSISTORISED

STEREQ HI-FI

RECORD PLAYER

FANTASTIC BARGAIN OFFER’

"TRANSCONTINENTAL"
FULLY TRANSISTORISED STEREOPHONIC
RADIOGRAM CHASSIS
Complete with 2-10” x 6” speakers and the latest
BSR Mono/Sterao Record Changer—a complete
radiogram at half normal price ONLY

10 Watts Total output 34 1 P&P
17 Transistors & 10 diodes éGNS. 17/6

our own Hi-Fi Racord
gr-':,du' with the Serensde
fulty ransistorissd -mphl,or
which com®s complete with
2-10” x § speakers and the
\atest BSR 4 Spaed Stereo/
Mono Record Changer. e

d solig state ampiiiler
':::v.":: deep, 14 wansistors
4 diodes. separate Bass

plus tal
and Trabla— 10 watts tnae | EASILY RITTED NO TECHNICAL KNOWLEDGE NECESSARY
power. Fraquency (esp H.P. available £12.1.6 dep. plus 18 monthly pay-
5018000 ¢ e INSTALL ments of 32/- (Total H.P. £40.17.6)
NO TEGHNICAL KNOWLEDGE B, ) Send £12.19.0 today
REQUIREO

Only 28 Gns

lable
P. terms avail
gep £9.16.0 & 12 mon-

6/9
thiy payments of 3
ol H.P, £3117.0
Send £10.13.6 today
Amplifier avaitable seo- | Callers
arately at only 17 Gns. Welcome
r L Lk 1 5§ 5 J § § | 1
POST PLEASE SEND ME FREE DETAILS OF YOUR RARGE
THIS Qo o - **l
v .
COUPON

1LETVIS 100 CHASE SIOE, SOUTHGATE, Dep.
— LONDON, N.14. TELEPHONE PAL 3733
S IS 0 0 D &N BN 6D &N 0N 6N 0

NOW.’ 'ssJ

377

www americanradiohistorv com


www.americanradiohistory.com

BOOKS BY 6. A. BRIGGS

OVER A QUARTER OF A MILLION COPIES SOLD
SINCE 1948

AERIAL HANDBOOK (second edition)

176 pages, 144 illustrations.

Price (semi-stiff cover) 15/- (16/6 post free).
Cloth bound 22/6 (24/- post free).

CABINET HANDBOOK

112 pages, 90 illustrations.

Price 7/6 (8/6 post free). Semi-stiff cover.
Cloth bound 15/- (16/6 post free).

AUDIO BIOGRAPHIES

344 pages, 64 contributions from pioneers
and leaders in Audio. Cloth bound.

Price 25/- (27/- post free).

MUSICAL INSTRUMENTS AND AUDIO aﬂ
240 pages, 212 illustrations. Cloth bound. @r‘“
Price 32/6 (34/6 post free). on.
LOUDSPEAKERS

Fifth edition—336 pages, 230 illustrations.
Cloth bound.
Price 30/- (32/6 post free).

A to Z in AUDIO
224 pages, 160 illustrations. Cloth bound.
Price 15/6 (17/- post free).

PIANOS, PIANISTS AND SONICS
190 pages, 102 illustrations. Cloth bound.
Price 18/6 (20/- post free).

AUDIO AND ACOUSTICS

168 pages, 140 illustrations.
Price 12/6 (13/6 post free). Semi-stiff cover.

ABOUT YOUR HEARING

132 pages, 112 illustrations.
Price (semi-stiff cover) 15/6 (16/6 post free).
Cloth bound 22/6 (24/- post free).

LETTERS FROM ABRDAD

Feb., 1969

Extract of letter from Mr. Wendell C. Ward of Texas, U.S.A.
September1968.

| have recently read through Mr. Briggs’ book A to Z in Audio” and
found it most interesting. It's refreshing to find a man who can write
about what could be a dry subject with enthusiasm and humor.

Extract of letter from Mr. R. G. Bernaldez of Madrid,
Spain.

Many thanks for the copy of “About Your Hearing” that you were so
kind to send to me. | have found your book to be really interesting.
As always, it is puzzling the way you manage to make any subject
easy toread, in that delightful style of your own.

Please send orders and enquiries to:

RANK WHARFEDALE BOOK DEPT. B.W.S
13 WELLS ROAD, ILKLEY, YORKSHIRE

Telephone: ILKLEY 4246

Published by
RANK WHARFEDALE LTD,, IDLE, BRADFORD, YORKSHIRE
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AINLINE

ELECTRONICS LIMITED

Service with the personal touch

Mainline Electronics is a new Service for users of
electronic equipment and components in the field
of experimental work.

Backed by one of Europe’s leading Distributors
and enjoying the support of the Industry, Mainline
Electronics specialises in quality components from
leading manufacturers. These products are char-
acterised by excellent materials and workman-
ship, proved reliability and known performance.
Service is the watchword of Mainline Electronics’
activities. The company not only supplies the right
components at the right price but, also supplies
the necessary data through the data service pub-
lished in the component guide.

Your Complete
Professional Guide to

Components
and Prices

'_::_F_,.pl"

Send today for Europe’s finest, most

+ up-to-date and most comprehensive

Price List of Semi-conductors and

. associated components, with details

LT of manufacturers full application
data

Get this invaluable

reference now —to

RCA —|IR—SGS —

Emihus — Semitron

— CCL — Plessey —

Morganite — Litesold

to name but a few.
A DOZEN OF THE BEST -
nea rn | 10Wattsof Audio

- Mainline introduce a trio of ampli

fiers the Mainline "12°, Mainline
1@
L~ ]

‘25, Mainline ‘70,
i 00.L.~

The design of these audio ampli
fiers was the result of SGS and
M orsa
HVAC —¢=

RCA combining their remendous
resources to produce these quasi
circuits.

Each Kit complete with circuit
diagram contarns all semiconduc

[wmveswiTcn ETTVTTY Mainline 70A—£10.10.0.

s = - | = —

Mainline Electronics Limited,
Thames Avenue, WINDSOR, Berkshire.
(A member of the ECS Group of Companies)

tors — resistors — capacitors and
printed circuit board

Mainline 12A—£7.0.0
Prices: Mainline 26A—£8.5.0.
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! Quality Transistor Radios
to build yourself

backed by our

after sales service

NEW! roamer eight mkl
WITH VARIABLE TONE CONTROL

6 Tunable Wavebands: Medium Wave, Long Wave, Trawler Band, 8W1, 8W2, BW3. Buiit
in Ferrite Rod Aerial for Medium and Long Waves. Five sectlon 22in. chrome plated Telescopic
aerial for Short Waves can be angled and rotated for maximum performance. Push pull output
utilises 600 Mw transistors. Socket for car aerial. Tape record socket. Selectivity switch.
Switched earplece socket complete with earpiece for private listening. Eight transistors plus 3
diodes. Famous make 7in. x 4in. Speaker. Air spaced ganged tuning condenser. On/Off switch
volume control. Wave change switch and tuning control. Attractive case in rich chestnut
shade with gold blocking. 8ize 9 x 7 x 4in. approx. First grade components. Easy to follow
instructions and diagrams make the Roamer Eight o
Total Building Costs

pleasure to build.

Parts Price List and Eaay Build Plans 5/- (Free with parts).

£6.19.6

P& P7/6

Tom onon voy

roamer seven mklV

SBEVEN FULLY TUNABLE WAVE-
BANDS—MWI1, MW2, Lw, 8Wl1,
8W2, 8W3 and Trawler Band. Extra
Medium waveband provides easier
tuning of Radin Luxembourg, etc.
Built in ferrite rod serial for Medium
and Long Waves. Five Bection 22in.
chrome plated telescoplc aerial for
8hort Waves-—can he angled and
rotated for peak B.W. listening.
Bocket for Car Aerial. Powerfu) push-
pull output. S8even transistors and
two diodes including Micro-Alloy
R.F. Transistors. Famous make
7 x 4in. P.M. speaker. Air spaced
ganged tuning condenser. Volume/on/off
control, wave change switches and tuning control,
Attractive case with carrying handle. 8ize 9 X 7 x

and diagrams make the Roma 7 a pleasure to bulid.

4in.
approx. First grade components. Easy to follow instructlons

Puarts price list and easy build plans 3/~ {(FREE with parts).
personal Earpiece with switched socket for private listening, 8/- extra.

Total building costs

£5.19

P& P.7/6

NEW!

trans eight

SIX WAVEBAND
PORTABLE WITH

3in. SPEAKER

Attractive case in black

with red grille and
cream knobs and dial

with polished brass in- .
serts. Size 9 x 5} x 2§in ¥
approx. Tunable on Medium and
Longz Waves, three Short Waves and Trawler
Band. Sensitive ferrite rod aerial for M.W. and L.W.

Telescopic aerial for Short Waves. Eight improved type
trapsistors plus 3 diodes. All top grade components. Push pull
output. Ample power to drive a larger speaker. Parts price list
and easy build plans 5/— (FREE with parts) Earpiece with
switched socket for private listening 5/- extra.

89'6

Total building costs
P &P 5/6

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (to 50
metres approx.) PORTABLE
WITH SPEAKER AND EARPIECE

Attractive black and gold case. Bize 5} x 1} x
34in. Tunable over both Medium and Long Waves
with extended M.W. band for easier tuning of
Luxembourg, etc. All first grade components—
7 stages—DP transistors and 2 diedes, supersensitive
territe rod aerial, fine tone moving coil speaker,
also Personal Earpiece with switched socket for
private listening. Easy build plans and parts price
list 1/6 (FREE with parts).

i i

il

Total building costs

44'6

P

P. &P,
3/6

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (to 50
metres approx.) PORTABLE
WITH SPEAKER AND EARPIECE

Attractive case with red speaker grille. 8ize
6} x 44 x 1}in. 7 stage—5 transistors and 2

roamer Ssix

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case with gilt fittinga. Bize 74 x 8§ x
1liin. Tunable vn Medium and Long waves, two
ahort waves, Trawler Band Plus an extra M.W. band
for easier tuning of Luxemboursy, etc. Bensitive
territe rod aerial and telescopic aerial for Short
wavea. All top grade compopents. 8 stages—6
transistors and 2 diodea including Micro-Alloy R.F.
Transistors etc. (Carrying strap 1/6 extra). Easy
build plans and parts price llst 2/-.

Total building costs

79'6

P. & P.
4/6

diodes, ferrite rod aerial, tuning condenser,
for private listening. All first grade com- 3/9
RADIO EXCHANGE CO

volume control, fine tone moving coll speaker Tatal building costs
also Personal Earpiece with switched socket ’ P. & P.
ponents. Easy build plans and parts price list 47 6
1/8 (FREE with parts.)
L] L]
| 61 HIGH STREET, BEDFORD. Tel. 0234 52367 |
| lenclose £ ... ... please send items marked

ROAMER EIGHT O ROAMER SEVEN 0O
TRANSONAFIVE O TRANS EIGHT O
POCKET FIVE O ROAMER SIX O

arts price list and plans for ...._..

* Callers side entrance Stylo Shoe Shop

* Open 10-1. 2.30-4.30 Mon-Fri. 9-12 Sat

PW10 |

|
L————————--_-————————J
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CAR LIGHT FLASHERS

Heavy duty light
flasher employs a
condenser discharge
principle operating

astrong
plastic case. Flashing
rate between 60-120
per minute, 12V

DC operation. Maxi-
wam load 6 amps. Size 2-11/16in. dia. x din.
Suppled brand new at a fraction of original
cost. 8/8 each P, P. 2/6. (3 for 17/6 P. P. 4/6).

R209 MK 11
COMMUNICATION RECEIVER

11 valve high grade communication receiver
suitable for tropical use. 1-20 Mc/s on 4 bands.
AM/CW|FM operation. Incorporates pre-
cision vernier driver, B.F.0., aerial trim-
mer, internal
apeaker and
12v.

internal po-
wer supply.
Supplied
in excellent
condition,
fully tested
and checked

13A DOUBLE BEAM
OSCILLOSCOPES

An excellent generai pur-
D/B oscilloscope.

TYPE

/CM.
Operating voltage 0/110/
200/250V. A.C. Supplied
¥ In excellent working con-
| dition. £28.10.0. Or com-
plete with all accessories,
probe, leads, lid, etec.
£85. Carriage 30/-.

MARCONI
T/44/TF956
Al"'" Ajnr‘pﬁon

UNR-30 4-BANO COMMUNICATION RECEIVER

Covering 550 Kc/s-30 Mc/s. Incorporates BFO. Bullt in
apeaker and phone jack. Metal cabinet. Operation 220/
240V. A.C. Supplied brand new, guaranteed with

instructions. Carr. 7/6 13 gns

LAFAYETTE SOLIO STATE HAG0D RECEIVER
5 BAND AM/CW/SSB AMATEUR AND SHOR'
WAVE 150 Ke/s—400 Ec/s and 550 Ke/s-30 loll
F E T front end @ 2 mechanical fllters @ Huge
dis] @ Product deteclor @ Variable BFO @
Noise limiter ® 8 meter ® 24in Bandspread @
230V. A.C./12V. D.C. neg. earth operation ® RF
gain control, 8ize 15in. x 81in. x 81in. Weight 18
1bs. EXCEPTIONAL VALUE. £45. Care. 10/-.
8.A.E. tor tull details.

TRIO COMMUNICATION

RECEIVER MOODEL 9R-590E
4 band receiver covering 550 Kc/fs to 30 Mcle
continuous and electrical bandspread on 10, 15, 20,
40 and 80 metres. 8 valve plus 7 diode circuit,
4/8 ohm output and phone jack. 88B-CW @ ANL
@ Variable BFO @ 8 meter @ Sep. bandspread
il dial @ IF 455 Kc/s @ Audio output 1-5 W.
4 |Varlnble RF and AF galn controls. 115/250V.
" A.C. Mains. Beautifully designed. Size: 7 x 15 x
10in. With instruction manual and service data. £42.10.0, carriage paid. TRIO COMMU-
NICATION TYPE HEADPHONES. Normally £5.19.6. OUR PRICE 88.15.0 if purchased
with above recelver.

TRIO T8 510 AMATEUR TRANS-
CEIVER with speaker and mains P.5.U.
2212. IN STOCK!

TRIO JR-500SE 10-80 Metre
AMATEUR RECEIVER

Covers all the amateur bands in 7 separate ranges
between 3'5 and 29-7 Mc/s, 7 valves, 2 transistors
and 5 diodes plus 8 crystals: output 8 and 500 ohm
and §,000 chm phone jack. Crystal controiled oscil-
lator. Variable BFO. VFO. AVC. ANL. 8 meter,
88B-CW. 8tand-by switch. Special double gear dial
drive with direct reading down to ! kHz. Remote
control socket for connection to a transmitter.
Audio output 1 watt. 115/250v. A.C. maina. Superb
modern styling. 8lze 7 x 13 x 10in. with instruction
manual and service data. £69.10.0. Carr. Paid.

SPECIAL BONUS
OFFER!

TRIO SPSD Matching Speaker Mate and TRIO HS4
Communication Headphones. Normal Valus $10.7.0,
FREE OF CHARGE with every JR.5008E purchased.

1 p/watt to 6 watts.
220, Carr. 10/-.

SOLARTRON CD-1016
OSCILLOSCOPE

Double beam. D.C. To 5 Mc/s
condition. 258 each. Carr. 20/-.

CLASS D WAVEMETERS
hetero-

Excellent

HAMMARLUND SP600JX

COMMUNICATION RECEIVER
High quality 1 daal t
recelvers available for the first time in this country at a
reasonable price. Frequency range 540 Kc/s-54 Mc/s. in
8 bands variable tuning or 6 channel crystal controlled.
2-5 watt output into 600 obms. Input 110/230V. A.C.
20 valve circuit incorporating : Xtal fillter B.F.0. A.N.L.
Xtal calibrator, 8 meter etc. Bize 19 x 12 x 22in. (List
£520). Offered In excellent conditlon, fully tested and
checked . $100 each

frequency meter
covering 178 Mcfs.
Operation on 6 volts D.C.
Ideal for amateur use.
Available in good used con-
dition. £5.18.8. Carr. 7/6.
Or brand new with acces-
sorles. £7,19.8. Carr. 7/6.

CLASS D WAVEMETERS No. 2
Crystal controlled. 1:2-19 Mc/s. Mains or
12V. D.C. operation. Complete with calibra-
tion charts. Excelient condition. £1£.10.0.
Carr. 30/-.

RCA COMMUNICATIONS
RECEIVERS ARS88D

Latest release by ministry BRAND NEW in original
cases. 110-250v. A.C. operation. Frequency in 6
Bands. 535 Kc/s—32 Mc/a continuous. Output Im-
pedance 2-5-600 ohms. Incorporating crystal filter,
noise limiter, vu'Kable BFO variable selectivity, etc.
Price #87.10.0. Carr.

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER

SOLARTRON CD.711S5.2

OSCILLOSCOPES
Double beam. D.C. to 9Mc/s. Perfect order.
265. Carr. 50/-.

T0-2 PORTABLE OSCILLOSCOPE
A generazl purpose low
cost economy  oscilio-

imp 2
umina

0 Weight 8Ib.
220/240V. a.c. Supplled
brand new with hand-
book. £88.10.0. Carr. 10/-.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIOGE
A npew portable
bridge offering ex-
cellent range and
accuracy at low
cost. es: R.
143-11'1  meg
6 Ranges +19%.
1 H - 111
HENRYS 6 Ran-
ges —2%. C. 10pF
+ 1110mPFd. 8
TURNS RATIO 1:1/1000~

Ranges +2%.
1:11100. 8 Ranges +1%. Bridge voltage at

1,000 cps. Operated from 9 volts. 100pLA.
Meter indicatlon. Attractive 2 tone metal
case. 8ize 7§ x 5 x 2in. 220, P. & P. 5/-.
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A new t. recelver covering
152-174 Mc/s. Fully tunable or cryatal controlled
(not d) for fixed # In-
corporates 4 INTEGRATED CIRCUITS. Built
In gpeaker and illuminated dial. 8quelch and vol-
ume controls. Tape recorder output. 75¢) aerial
input. Headphone jack. Operation 230V. A.C./
12V. D.C. Neg. earth. 887.10.0. Carr. 10/-.

CLEAR PLASTIC PANEL METERS

First grade quality Moving Coil panel meters. Type MR 38P.
131/,,in. square tronts.

500-0- 600|J.A86I- 150V. D.C.. .25/
lmA

.85/~ 300V. D.C...26/-
...25/-  500V.D.C...26/-
.25/~  750V. D.C.. 25/~
.85/ 15V. A.C....26/-
85/~  S0V.AC... .85/)-
25/~  lBOV.AC.. 25/
300V. AC.. .85/~

88/~ 500v. A.C. 85/-
..85/- 8 meter LmA 20/6

. .85/ VU meter .

.87, .88/8
FULL RANGE OF OTHER 8IZES IN 8TOCK. SEND 8 A.E. FOR LEAFLET

Brand new, guaranteed and carriage pal

MHigh quality conatruction. Input axov 60—60 cycles.
QOutput full variable from 0260 volts. Bulk qnmﬂtlu available.
1 amp.—#8.10.0; 2:5 amp.—28.15.

8 amp.—2$14,10.
20 amp.—8237.0.0.

10 amp.—218.10.

www americanradiohistorv com

RACAL RA-17

Flm ministry roloase of these world
i . Fre-
quency range 500 kc/s-30 Mc/s. Avall-
able in excellent condition, fully tested
and guaranteed. £150. Carr. 40/-.

AVOMETER MOVEMENTS

Spare movements .(or Model 8 or 9. (Fitted
with Model 9 scale) or basis for any multi-
meter. Brand New &Boxed. 89/8. P, & P. 3/6.
TE-40 HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. input 10 range
+01/:003/-1/- 3/1/8/10/80/
100/300V. R.N.8.

1-2 Mc/s. Declbels —40 to
+50dB Bupplied brand
new complete with leads
and  instructions. Opera-

tion 230V. A.C. £17.10.0. B
Carr. §/-.
LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0-20 Kc/s. on 2 ranges. Output

500Q or 5k Q. Operation 200/250V. A.C. Sup-
plied In perfect order. £12.10.0. Carr. 10/-.

TE- 65 VALVE VOLTMETER

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

£17.10.0.P. & P, 6/-
Additicnal prol vall-
able:R.F.35/- H.V. CBIO.

COSSOR 1049 DOUBLE BEAM OSCILLO-
S8COPESB. D.C. coupled. Band width 1Kc/s.
Perfect order. $85. Carr. 30/-.
AM/FM SIGNAL GENERATORS
Olcﬂlntor Test No.
A high

precisxon
ment made for the
ministry by Airmeo.
Frequency coverage
AM

o) Incor-
porates precision dial, level meter, precision
attenuator lu.V-lOOmV Operation from 12
volt D.C. or 0/110/200/260 volt A.C. 8ize
12 x 8¢ x 9in. Supplled in brand new con-
dition with a t fully
tested. 245, Carr. 20[—.

GEARED MAINS MOTORS
Paralux type 8D19 230/250V. A.C. Rever-
stble. 80 rp m. 40 Ib. /lna Complete wit.h

it 99/8. Carr.
10/-.

TE-16A  Transistorised
8ignal Generator. 5 ranges
400k Hz—-30mHz. An inex-
j=nsive instrument for the

B x8fx3Hn.
iComplete with instruo-
tions and leads. #7.19.8.
P. & P. 4/-.

FIELO TELEPHONES TYPE L
Genentor rlnglng. metal cases. Openm from
two 1-5V not
condltlon £4.10.0 per pair. Carr. 10/-

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

150 W P. 3/8.
300 W. P. 4/6.
500 W. P. 6/8.
1,000 W P. 7/68.
1,500 P. 8/6.
7,500 W, P. 20/~

G. W. SMITH
& CO (RADIO) LTD.
Also see oppos. page
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ARF-100 COMBINED AF-RD * TRANSISTORISED FM TUNER ¥
6

SIGNAL GENERATOR HIG}'{BANSE‘TIgg
AF. SINE WAVE TUNE]? S8IZE

20-200,000 %-. ONLY 6x4x2iin.

gg“o";g oD, Nearly 200 pages giving full details of a 31.F.stagss.

N c/s. O/P. A Double tuned dis-

HIGH IMP, 81V. comprehensive range of COMPONENTS, criminator. Ample

P/P600Q 3-8V. P/P.
TF 100 Kc/s-300

- Mc/s. Variable R.F.
intfext. Incorpor-

TEST EQUIPMENT, COMMUNICATION
EQUIPMENT AND HI-FI EQUIPMENT.

B output to feed most
amp] u.ﬂers Operates on 9Vbattery.Coverage 88
—1081\10/: Ready built ready for use. Fantastic
value for money. £6.7.6. P. & P. 2/6.

Each section greatly enlarged and fully

ates dual purpose meter to monitor AF out-
put and % mod. on R.F. 220/240V. A.C
£30.0.0. Carr. 7/6.

TE-20RF SIGNAL GENERATOR
Accurate wide range signal generator cover-
ing 120 Kc/a-260
Mc/s on 6 bands.
Directly calibrated
Variable R.F. at-
tenuator. Operation
200/240v. A.C.
Brand new with ln-
| atructions. £15.0.0.
P. & P. 7/6, 8.A.B.
for details.

PEAK-S8O0UND PRODUCTS. Full range of
Amplifiers, Kits, 8peakers in stock.

TE22 SINE SQUARE WAVE

AUDIO GENERATORS

Bine: 20c/s to
200 Kcfs on 4
bands. B8quare:
20¢/s to 30Kc/s.
Output imped-
ance 5,000 ohms.
200/280V. A.C.
8upplied brand
new and guaran-
teed with instruc-
tion manual and leads, £18.10.0. Carr. 7/6.

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

LAFAYETTE TE-46 RESISTANCE
CAPACITY ANALYSER
2 pF-2000 mFd
2 ohms 200 meg-
ohms, Also checks
jmpedance, turns
ratio, insulation,
200/260V. A.C.
Brand New
£17.10.0
Carr. 7/6.

MODEL ZQM TRANSISTOR CHECEER
It has the fullest capacity for
checking on A, B and Ico.
Equally adaptable for
checking diodes, etc.
8pec.: A: 07-0-0967.
B: 5-200. Ico: 0-560
microamps 0-5mA.

tlons, battery and Iend £5.19.8. P. & P, 2/6.

ADVANCE TEST EQUIPMENT
Brand new and bozed in original sealed cartons
VM. 78 VALVE VOLTMETER.

.F. measure-
ments In excess of 100 Mc/s and D.C.
measurements up to 100V with accuracy of
+2% D.C. range 300 MV to 1 KV. A.C.
range 300 MV to 300 V RMS. Resistance
+02-500 M. Price £72.
VM.78 A.0. MILLIVOLT METER. Tran-
sistorised 1 MV-300 V. Frequency 1 cfs to
1 Mc/s. Price 855.
VM.79¢ UHF MILLIVOLT METER. Tran-
sistorised. A.C. range 10 MV-3 V. D.C.
ourrent range -01{LA-—3 MA Resistance
1 ohm-10 megohms. Price &
H1B AUDIO SIGNAL GENEBATOR 15 cln—
850 Kc/s. slne or aquare wave. Price 28
i]‘.)BKA,VDIO SIGI:)AL GENERATOR. 15 c/-—

cfs.

J8B AUDIO SIGNAL GENERATOR. As per
J1B except fitted with output meter. Price

TTIS TRANSISTOR TESTER. #£37.10.0.
Oarriage 10/- per item.

SONOTRONIC PORTABLE OSCILLOSCOPES.
Ex govt. scope, general purpose. 3in. CRT.
Mains operated. Fally tested and checked.
£182.10.0. Carr. 7/6.

SOLARTRON MONITOR

OSCILLOSCOPE TYPE 101
An extremely high quality oscilloscope with
time base of 10i/sec to 20m/sec. Internal Y
sg:)yllﬂer Beplmte malns power supply 200[
v,

cables, probe, etc a4 received from Mxnhtry
28.19. 0. carriage 30/-

=

W

\‘\“ MY l'D'///ﬂ/?/l/@

Baases

SAVINGS
8RP22 Btereo £6.19.8 'gi’;g MK II H g.g
e
a £11.18,
S oo IS ATOME L 412100
Stereo  £7.18.0 4,740 MK I1£13. 8.0
*2025 Btereo  £7.19.8 *8L65 ﬁ;'i;'g
*2025T/C AP75 B
401 £28.
Mono/Stereo £8.17.6 8L76 £98.10.0
*3000 Stereo  £0.19.6 8195 235,

Carrlage/insurance 7/8 extra any model. WB4  ———— -
#3.19.8. Perspex covera £3.10.0. *Bpecial offer base and cover available for these
models at £4.15.0. Carr. 5/-. Full range of Garrard accessories available.

illustrated. Thousands of items many at
bargain prices.
Free Discount Coupons Value 10/-

SEND NOW-ONLY T6 pep i

GARRARD

FULL CURRENT RANGE OFFERED BRAND NEW AND GUARANTEED AT PANTASTIC

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER
19 transistors, 8 diodes, IHF music power. 30W
at 80 . Response 30-20,000 + 2dB at 1W. Dis-
" tortion 1% or less.
Qutput 3-16(). Separate L and R. volume con-
trols. Treble and basa control. 8tereo phone jack.
Brushed aluminium, gold anodised extruded front
® | panel with complementary metal case. 8ize 10} x
3 9/16 x 7 13/16in.
228. Carriage 7/6.

Inputs 3mV and 250mV.

Operation 115/230V. A.C.

TE-51. NEW 20, 0000/
f VOLT MULTIMETER wi
’ overload protection B.nd
1 mlrror acale. 0/6/60/120/
1,200v. A.C. 0/3/30/60/
300/600/3 000v. D.C
0-60(4A/12/300mA. D. C
0/60K/6 meg ohm. 98/6.

MODEL A8-100D. 100K
QJ/VOLT. 5in. mirror
scale. Built-in meter
protection.  0/3/12/60/
120/300/600/1 200v DC
0/6/30/120/300/600v
AC.  0/101,A/6/60/300
mA/12 amp. 0/2K /200K
/2M/200M Q. —20 to
+17dB. £12.10.0. P. &
P, 3/6.

KODEL TE-90 50, 000 OPV

mirror scale overload

tlon 0/3/12/60/300/600/1200
DC. 0/6/30/120/300/

1200v DC.-03/6/60/600mA.

16K/160K 1 a/lsmeg

0 —203tlo +63dB. £7.10.0.

MODEL TE-70. 30,000
OPV. 0/3/15/60/800/600
6/30/120/
600/1200v AC. 0/30
/3/30/300mA. 0/16K/160
K/1-6M/16 Meg. 0.
£5.10.0. P. & P. 3/-.

/250/600/1 000v AC

0.39/6.P. & P.1/6.

722

) MODEL PT-34.
1,000 OPV. 0/10/50

al
500mA DC. 0/100K ¢

[ALL MAIL DRDERS TD

TE-DOO 20,0000 /VOLT
GIA] MULTIMETER
mln'or scale and overload
protection. 6in. full view
meter. 2 colour scale. 0/
2 5/10/260! 1,000/ 5,000

0/25/12-6/
10@50/250/ L, 0/00/5 000v

02K /200K /20
OHM. £15. P. & P. 5/-

MODEL TE-10A. 20kQ/
Volt  5/25/50/250/500/2,500v.
D.C. 10/50/100/500/1,000 v.

A.C.

0/50(LA/2-5mA/260mA D.C.
0/6K/6 meg. ohm. —20 to
+22dB.
10-0, 100mFd. 0-100-0-ImFd.
69/6. P, & P. 2/6.

LAFEYETTE §7 Range
8uper 50k(/volt Multi-
meter. D.C. volts 12 mV
-1000V. A.C. volts 1:5V
-1000V. D.C. current
25(4A-10 amp. Ohms 0:
10meg ) dB—20 to +81
dB. Overload protection.
$12.10.0. Carr. 3/6.

500/1,000v D C. 0LA,
6/50/500mA . o/sx/eox/eoo
K/6meg. £4.17.8 3/-.

MODEL TE-12

20,000 O.P.V. 0/0 6/6[30/120[
600/1,200/3,000/6,000v. D.C
0/6/30/120/600/1,900v. A.C.
0/60LA/6/60/600mA.  0/6K/
600K /6Meg./60 Meg.Q BOpF.
0-2mFd. 85.10.6. P. & P. 3/6.

.

-(RADIO) LIMITED

3and 34, LISLE STREET,

LEICESTER S0 LONDON W
3, EDGWARE AD., LONDOMNW.E

A, LISLE STREET LEICESTER SOUARE, LD

www americanradiohistorv com

8tereo muitiplex adaptora 99/6.

TRANSISTORISED
TWO-WAY
TELEPHONE
INTERCOM |
Operative over amazingly
long distances. Separate call
and press to talk buttons,
2-wire connection. 1000’s of
applications. Beautifuily fin-
ished In ebony. Bupplied
complete with batteries and
wall brackets.

£8.19.6. Y. & P. 3/8.

SINCLAIR EQUIPMENT
Z12 12 watt amplifier, 89/6
PZ4 Power Suppiy Unit 89/6
Stereo 25 Preamp. $9.10.8
Ql4 Speakers  27.19.8
Micromatic Radio Kit.
49/6. Built 59/6.

Now in Stock

. IC10 59/6. Al post paid.
SPECIAL OFFER

Two Z12 Amps., PZ4 Power Supply, Stereo
25 Preamplifier, 222, or witk two Ql4
speakers, £3 -

NEW SINCLAIR 2000 SYSTEM
35 watt Integrated Amplifier, 829, Carr. §/-.
Self-powered FM Tuner, £85. Carr. §/-.

ECHO HS-606 STEREO HEADPHONES

‘Wonderfully com-
fortable.

TE111. DECADE
RESISTANCE
ATTENUATOR

Variable range 0-
111dB.Connections,
Unbalanced T and
Bridge T. Impedance 600() range (0-1dB x
10) + (1dB x 10) 4+ 10 + 20 + 30 + 40dB.
Frequency: d.c. to 200kHz (—3dB). Accur-
acy: 0-05dB. +Indication dB x 0-01.
Maximum input leas than 4W (50V). Built in
6000 load resistance with internal/external
switch. Brand new #27.10.0. P. & P.

/-

RECORDING HEADS
Reuter }-track. As fitted to Collaro Mk. IV
and Btudio Decks. High imp. record play-
back, low imp. eme Lower track only.
Brand new. 19/8 p:

COSMOCORD l-tmk heads. High imp.
record/playback 65/-, Low imp. erase 80/-.

RIOTT I-track heads. High imp.
record/playback 88/-. Low imp. erase 80/-.
Post extra.

AMERICAN TAPE
First grade quality American tapes. Brand
new Dhcount on qusntities.
1t. L.P. acetate
S}m 600”’ T.P. mylar .

5in. 8001t.std. plastic . . 8/6
bin. 900ft. L.P. acetate .10f-
5in, 1,200ft. D.P. mylar . . .15/
5%in. 1,2001t. L.P. acetate .13;0
53in. 1,2001t. L.P. mylar . 18/-
53in. 1,8001t. D.P. mylar . .32/6
53in. 2,4001t. T.P. mylar . .89/6
7in. 1,2001t. std. acetate . .1%/6
7in. 1,8001t. L.P. acetate . .18/-
7in. 1,8001t. L.P. mylar .. .20/-
7in. 2,4001t. D.P. mylnr .85/~
7in. 3,6001t. T.P. m;

Postage 2/-. Over as poot plld

MAXELL TAPE CASSETTES
€80, 10/8; C90, 14/8; C120, 19/8. Post extra

Orgn

9 am. to 8 p.m.
o-437 8204 ::er! day Mon-
0F-437 2155
OI-262 0387

NDOMN, W.C.T)

3

¥
Trade lnpplﬂed.

381


www.americanradiohistory.com

>
EC92 6/6| EF183 6/-) HN309 £7/4 | PCF801 7/-Q8150/15 UY4l 6/9

BENTLEY ACOUSTIC R e e ol [ ol o e o

w3 5/6 | PCF80611/6 | R10  15/- 012114 716

CORPORATION LTD. Borau b | BE 4| ruseobe| pCraneis il les o ag

ECC81 8/9 KT2 5/-| PCL82 7?/-|R17  17/6 |U18/20 10/-
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 Eooas 4/8 | oist 8ITTo au/e|pores & | iy  9/8|Ule 3418
THE VALVE SPECIALISTS Telephone 01-722-9090 ECC83 4/8 | gL37 17/3| KT32 5/6|PCL84¢ 7/6 | R19 8/8 U2z 719

ECC84 b8 KT41 18/8 | PCL85 8/3|R20 11 -
SAVE POSTAL COSTS! CASH AND CARRY BY CALLERS WELCOME | 50GES 5o |Sris o3 |KTét 3or |porss 86 |mss meluzs 3%

FCC88 7/- | EL81  8/- | KT61 12/-| PCL88 15/- | RK34 7/6 |U31 8/-
0A2  B/9|6AUS 5/-16LD20 8/6|12AK6 7/6)30C15 13/8|5768 10/- DKS1 5/8 | ECC189 9/6 | E1a3 g/g | KT63 4/-| PEN45 7/-|gP42 18/8 |U33  29/8
OB2  6/-|6AVE b5/6|6N7GT 8/6|12aTé 4/8|30C17 12/8|6060  5/6| DK92 7/9 | ECC80412/6 | ETR1 4/6 | KT66 17/3 | PEN4SDD |gpe1 8/3 |U3s  16/8

0z4  4/3)6BRG  2/8(6P1  12/-124T7 8/9|30C1s 8/8|7198 10/6| DK96 7/- | ECC80727/)- | ELs5 7/8 | KT74 128 12/- | TDD4 8/ |U37 34/11
1A8  4/8{6BA6 4/8|6P26 12/-(12AUG 4/9|30F5 13/8]74756  4/-|DL3s 6/- | ECF80 6/8 |ELs6 8/- g-m; 7/6 | PEN46 4/-| TH4B 10/- |U4S 15/
1A5 /-{6BE6  4/8|6P26 12/-|12AU7 4/6(30FL1 15/-|A1834 20/-|DL35 4/9 | ECF82 6/6 |EL91  2/6 29/- | PEN4b3DD | TH233 7/- |U49 11/9
1A7GT 7/-|6BH6 7/8|6P28 25/-|12AV6 5/68|30FL12 16/-(A2134 10/-|DLY2 4/8 | ECF86 9/- | EL95 5/~ x'rwex 8/8 19/6 | TP2620 8/9 |USO  B/6
105 /9|6BJ6  6/9|6Q7G  6/-[124X7 4/6|30FL1412/6|43042 15/-|DL94  5/8 | ECF804 EM71 14/- | KTwe6210/- | PENA419/8 | UABCRO 5/9 |[U52  4/9
1D5 /9|6BQ5  4/6|6Q7 8/6(12AY7 0/9(30L1  8/-|AC2PEN (DL9§ 7/- 42/- | gMso 59 | KTW63 6/9 [ PEN/DD UAF42 9/6 |U76 4/9
1D6 /6 |6BQ7A 7/-(6R7G  7/-{12BA6 6/—|30L15 13/9 19/6(DLS10 9/6 | ECH21 12/8 | yg)  gy9 [ KTZ41 6/- | 4020 17/6 | UB41  6/8 (U78  8/6
1FD1  6/-(6BR7 8/8(6R7 11/-112BES 5/9|30L17 18/-|AC2PEN/ |DM70 8/- ECH35 8/9|pmas @/ |L63  3/o| PFL20012/-| UBCsl 7/6 [Ulo7 18/8
1FDO  8/9|6BR8 8/-68A7GT 7/-|129BH7 6/-|30P4 1%/-| DD 19/8(DM71 7/8 | ECH42 10/ [ gpgs 17— ( LN152 678 | PL33 19/6 | yBCs1 7/ (Ulsl 18/8
1G8 /-|6B87  16/6(68CTGT 6/6(12E1 17/-(30P4MR _ |ACGPEN4/0|DW4/8508/8 [ ECH81 5/9 | pmg7 73 | LN309 9/ (PL36  9/8 | UBFS0 5/9 [U2st 16/-
1HBGT 7/-(6BW6 18/8|68G7  6/-[12F7GT 6/6 17/6 [AC/PEN (5)|DW4/5008/68 | ECA83 8/- | pys) /9 | LN319 15/ [PL81  7/8 | UBFs89 6/9 |U281  8/-
114 2/6(6BW7 11/-|68H7  8/-|12K5 10/-|30P12 18/- 19/6|DY86  5/9 [ECH&4 7/-|gyg) 7/ LN339 15/- | PL81A 10/6 | UBL21 /- (U282  8/-
1LDS  b/-|6C4 /96877 6/6|12K7GT 5/9|30P19 12/-|AC/PEN (7) DYS7 6/9 |ECL80 8/ |pygs g/g|Lz329 6/6 |BLS2 6/8|ucos &6 |USol 11/-
1LN5  8/-|6C8 /9 [68K7GT 4/6 [12K8GT 7/6 | 30PL1 15/~ 19/6 ESOF 24/- | ECLS2 8/- | Eyss 7/6 | ME140014/9 | PL8S /8 | UCCB4 8/- (us2e 18/-
INBGT 7/9|6C8  11/-|68N7GT 4/6|12Q7GT 4/6 [30PL13 15/-| AC/TH1 E83F 24/~ | ECL8S 9/- ¢/ | MHD4 8/8|PL34  8/3(yCCss 6/6 U403  6/6
1R6 8(6CD6G 16/6 |68Q7GT 6/~128A7GT _|30PL14 15/— 10/-| E88CC 12/~ | ECL34 12/~ | EY86 e;_ MHL4 12/6 | PL.302 12/- [ UCFg0 8/8 (U404 7/6
184  4/9|6CHE  6/-|6U4GT 18/~ 6/9|30PL15 15/~ [ AC/TP 19/6| E180F 17/6 | ECL8s 11/ EY87 %l6 | MELD6 778 | L300 12/-| UCHo1 9/- [Us01 18/-
185 8/96CLS  8/8/6U7G 7/-|128C7 4/-(35A3  9/-|AC/VP210/8|E1148 10/8 | ECL86 8/ | BX88 208 4y19)144)- | PLSOS 12/6 | UcHea o/9 |Udo20 69
1U4 5/8|6D3 /8|6V6G  8/6|128G7 8/-|35A5 18/-|ATP4 2/3|EA50 1/6 | ECLL&0O BZ35 5’: MX40 12/6 PL50827110 UCHS1 6/6 |VP4B 10/6
1Us 6/918D6 /-|6V6GT 6/-|128H7 3/-|35D3 1£/6|A21 8/-|EA76 18)- 80/- EZ40 7I8 N78 88/4 | PL309 28/8{ycLse 7/- [VP13C 7/-
2D21  5/6(6F1 /9 |6X4 8/8(128J7 4/8/35L6GT 8/-|AzZ31  8/8| EABCS0 ¢/- [ EF22 12/6 EZ41 713 Nio8 27/10 | PL802 15/-| ucLss 10/- [vP2s g8/6
3A4  3/8(6F6  12/6|6XSGT 5/-|128K7 4/9|35W4 4/6|AZ41  7/8|gACol g/ | EF38  3/8| p7o0 ‘/8 N330 @5/- | PM84  7/8|yUr41  9/6 |VR75 24/
3A5 10/-|6¥6G /-(6Y7G 12/6|128Q7GT7/6|3523 10/—|B36 4/8 EAF42 8/9 | EF374 7/- / P6L 2/6 | PX4 14/-|UF42 9/- vnw5 5/-
8B7  B/-|6FI12 /8(7B6  10/8112Y4  2/-|35Z4GT 4/9|BLeS 10/-|kB3s 758 | EF39 5/- | EZ81  4/61|%.pceo 7/3 | PY32 9/6|UFs0  6/9 [VRIS0 5/-
3D6 8/9 |6F18 16 |7B7 7/-|14187  9/6|35z5GT 6/-ICL33 18/6|EB41 4/8 | EF40 8/9]EZ9%0 3/6|pcas g6 |PY33  9/6 | UFSs  6/0 |[VTBLA 7/-
3Q4  6/8|6F15  9/6]|706 8/-|1487 15/-|50Bs  6/8|Cvé  10/6|EBe1 g/8 |EF41 9/ mﬂggg“/“ PC88  9/6 (PYS0 §/3[UFsé 9/-|vVULIl 7/8

3Q5GT 6/-|6F18  7/8|7F8  12/6|18 12/6[50C5  8/8|CYIC 10/8 yBC41 8/6  EF42 3/
384 4/9|e¥es 13/8|7H7  6/6{1% 10/6 [50CD6G41/-|CY31  7/8|EBCST 5/9 | EF54 10/ 0/-

3V4  B/B|6F24 11/9|7R7  12/-[19AQ5 4/9|50L8GT 8/-|D83  B/-|EBCO0 4/- | EF73 66 | %80 3/' PC900 8/3 | PYS3 b/6 |UL46 12/8 |VU133 7/-
SR4GY 8/9{6F28 10/8|7V7 5/-|19H1 40/-72 6/6(D77  3/8|gBCco1 5/6 | EFs0  4/6 | GZ32 8/~ | PCCss /- | PYs8 6/3|UL84 6/8 W78 5/9
5U4G  4/9|6G8G /68| 7Y4 8/6(20D1 18/-|85A2  8/6(DACS2 7/-|EBFR0 6/- | EF83 9/8 |GZ33 12/6 | pCCss 6/ | PYS800 /6 | UMBO 5/- |[W107 7/-
5V4G  7/6|6H6GT 1/9|9BW6 7/-120D4 20/5(90AG 67/8 DAF9l 8/9|ERFs3 8/- | EF85 6/3 |GZ3¢ 10/-1pCCss §/8 | PYBO1 8/6 | URIC 10/6 (w729 10/-
SYSGT 5/6|6J8G /9 19D7 9/-|20F2  14/-(90AV 87/6| DAF96 6/-|EBFs9 6/3 | EF86 6/- | G237 14/6|pccsy 9/6 [ Pz3e /8 | UUS  7/-|X41  10/-

PCO6  8/3|PYS1 5/3  UF89 6/3|VU120 12/-
UL41l 9,

523 8/~(6J6 /-(10C1  12/6|20L1 18/-(90CG  84/-[DCC80 10/-(EBL21 11/- | EF89  4/9 | HABCB08/-| PCC189 9/6 | QP21  B/- [ UUB 14/ {X61 5/9
524G 8/816J7G /9|10C2  10/-|20P1 17/6/90CV 83/6 DD4  10/6(EC53 12/6 | EF91  3/8 | HL23DDS5/- | PCF80 6/6 | QQVO3/10 [ UU9 718 | X658 5/-
6/80L2 12/6|6J7GT 6/6/10D1  8/-120P3 18/-|90Cl 16/-|DDT4 8/3/Rc54 6/- | EF92  2/8 | HL41DD PCF82 6/- 27/8 | UU12  4/6 | X66 718
6A8G  B/6(6K6GT §/-10D2 14/7/20P4 18/6/150B2 14/8|DF33 7/9|gC70  4/9 | EFO7 10/ 19/6 | PCF84 8/- | Q875/20 UYIN /- |X81M 80/6
6AC7  8/-|6K7G  2/-[10F1 15/-|20P5 18/-(150C2 &/9 DF91 2/9(gcss 10/3 | EFes 10/6 | HL42DDS/- | PCFs8 9/ 10/6 | UY21 9/6!Z320 18/

6AGS 8/6|6K7GT 4/6(10F9  9/-|25A6G 7/6(/301 20/-|DF96  8/-
4/6|6K8G - 7/6 |25L6GT 5/6|302 16/6 |DF97 10/-| All goods are new and subject to the standard 90-day guarantee. We do not handle manufacturers’

GAKS /-]110F18 16

6AK8 6/-|6K8GT 7/-[10LD1110/-[25Y5 8/-1303 15/-|DH68 8/-| seconds, nor rejects, which are often described as “‘new and tested” but have a limited and un-
6ALS  2/8{6L1 19/6/10P13 18/-(25Y5G 8/6(305 18/6 (| DH76 4/8| reliable life. Business hours Mon.-Fri. 9-5.30 p.m. 8ats. 9-1 p.m.

6AM6 8/3|6L6GT 7/9|10P14 18/6|25Z4G 8/-)308 18/-|DH77 4/—| Terms of business. Cash with order only. Post/packing 6d. per item. Orders over £5 post/
BAQ5  4/9|6L7GT 18/6 (1246 8/6|25Z5 T-1807 11/9|DH81 10/9| packing free. S8ame day despatch by first class mail. Any parcel insured against da.msge ln '.nnllt
SAR6 80/-[{6L18 B/-|12AC8 7/-{25Z6G 8/6|956 2/-|DK32 7?/-| for only 6d. extra. Complete catalogue of valves, t. and with of
8AT6 4/-16L19 19/-112AD6 6/-i30C1 6/611821 10/6 | DK40 10/-! sale, price 10d. post free. No enquirles answered unless 8.A.E. enclosed for reply.

A LONG GOOL LIFE

for your valuable components with the
S.D.C. DeC range of SOLDERLESS breadboards

S-DeC Available as single packs with accessories and
control panel @ 29/6d or the DeCSTOR double
pack containing 2 S-DeCs, accessories, control
panel, all in a plastic storage container. Only 67/6d.
A 4 DeC pack is available, only 117/6d.

T-DeC Now available to the amateur. 208 connection points.
38 independent junctions. Accommodates |.Cs using
standard carriers. Three times the capability for only
twice the pricel Unit pack with control panel 50/-d.

p-DeC Primarily for use with integrated circuits; further
details on request. Please send me:

I T-DeC Pack S-DeC Single Pack

. ) ..DeCSTOR Pack ...............4-DeC Pack

from leading suppliers throughout the UK. I Tlck here if you require further details of the u-DeC

In case of difficully complete the coupon and I enclose PO/Cheque/Money Order value £ | [ d.
Money refunded if not satisfied.

ewsesendmer |

T-DeCs, S-DeCs and Accessories are all obtainable

mail without delay. Post to:
- Name
$.D.C. Electronics (Sales) Ltd., | "
* 34, Arkwright, Astmoor Industrial Estate, Address
Runcorn, Cheshire. Tel: Runcorn 5041 I SRS S S S SRR SRR

382
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Rec. Retail
Price

Comet
Price
AMPLIFIERS
DULCI 207 Stereo Amplifler
DULCI 207M Stereo Amplifler
takes magnetic P/U
DULCI 220 Princess .
GOODMANS Maxamp r
New LEAK Stereo 30 Plus ..
New LEAK Stereo 30 Plus
in teak case ..
New LEAK Stereo 70
LINEAR LT.66 Stereo
Amplifier
QUAD 33 Preampllﬁer
QUAD 303 Stereo Main
Amplifier .
ROGERS Ravensbcurne 50
watt Stereo o5
ROGERS Ravensbourne
In teak case .. .
ROGERS Ravensbrook
ROGERS Ravensbrook
In teak case..
TELETON 203E
TRUVOX TSA.200
WHARFEDALE GP 50
Mark Il P.A. Amplifier

£25 0 0 £18 0
£30
£44
£54
£52

0 £21 19
0 £3419
0 £42 18
¢ £41 10
£41 19
£63 £50 19
£15 15
£43 0

£13 10
£34 19
£55 © £45 19
£59 10 £48 19

£64 ©
£41 0

£54 8
£34 19

£46 10
£28 7
£54 12

£39 19
£23 7
£42 9
Special £50 0
Price

TUNERS
ARENA 211
decoder

DULCI FMT.7FM Tuner

DULCI FMT.7S FM Stereo
Tuner . .

GOODMANS Stereomax
AM/FM Sterec Tuner

LEAK Troughline Tuner with
multiplex

QUAD Stereo FM Tuner

ROGERS Cadet Mark Il
Tuner ..

ROGERS Ravensbomne
Tuner with Decoder

TRUVOX FM 200/IC Tuner ..

Stereo  with

TUNER-AMPLIFIERS
ARENA 2400 with Decoder ..
ARENA 2500 complete with
Decoder 5
(NEW) GOODMANS Model
3000 with stereo decoder .. £7714 7 £68 0 0
TELETON MX.990 Stereo Tuner/Amplifier with AM/
FM Multiplex Stereo Radlo c/w two Speakers. each
speaker contalning 8In. bass, 2in. tweeter
£64 13 2 £4919 6

£90 6 £69 19

£97 0 0 £79 0

TELETON F.2000 AM/FM
Stereo Tuner/Amplifier 2 x
5 watts RMS with sllicon
transistors e

TELETON R.B000 AM/FM
Stereo Tuner/Amplifier 2 x
6 watts RMS, complete with
2 speaker boxes

£43 0 0 £3519 6

£6019 & £4919 6

COMET DISCOUNT WAREHOUSE

Reservoir Road, Clough Road, Hull.
68a Armley Rd (Artist St) Leeds LS12 2EF Tel 32055

@ ALL ITEMS OFFERED ARE FULLY GUARANTEED
AND BACKED BY COMET.
@ OPEN TO THE PUBLIC 9 to 5.30 p.m. daily (8 p.m.
Thursday and Friday evenings) and 5 p.m. Saturdays.
©® COMPLETE FREE PRICE LIST CONTAINING OVER
800 ITEMS ON REQUEST.

Rec. Retail
Price

Comet

Price

TELETON 7AT1 Stereo Tuner/
Amplifier AM/FM 50 watts
RMS Stereo Decoder with
EFENTI oo

TELETON CMS.400 AM/
FM Multiplex TunerjAmp-
IIfier with 2 speaker boxes
and turntable

£133 0 0 £95 0 0

£126 0 C £99 0 0

THE GOODMAN 3000 MUSIC AUDIO SUITE

A complete Audio Suite with Stereo Radlo, complete
with Speakers, Turntable and magnetic cartridge.
All wired and ready to go. Beautifully finished In
Teak £140 9 0 £115 9 4

CARTRIDGES 4 viscount rices
.

SPEAKERS

CELESTION Dlitton 10

CELESTION Dltton 15

DULCI AS3 Speaker .

GOODMANS Maxim

GOODMANS Mezzo Il

GOODMANS Magnum-K

GOODMANS Mirlmba

GOODMANS Mambo

GOODMANS Loudspeaker
System. Model 3005 (per
palr)

KEF Celeste

KEF Concord .

LEAK Sandwlch

LEAK Mini-Sandwich

QUAD ELECTROSTATIC ..

WHARFEDALE New
“*Alredale” ..

WHARFEDALE Denton

WHARFEDALE Super
Linton

WHARFEDALE Melton

WHARFEDALE New
Dovedale 3 ..

WHARFEDALE Rosedale ..

WHARFEDALE UNIT 3
Speaker KIt ..

Bowers and Wilkins Speakers

count prices.

£21 0
£23 19
£36 0
£32 19
£21 19
£55 0

£57 14
£12 19

£16 19
£22 19

£39
£55

£30 19
£45 0

£1017 6 £910 0
also avallable at dis-

TURNTABLES
GARRARD SP.25, Mark Il ..
&EARRARD AP.75
GARRARD SL.55
GARRARD SL.65

£1511 1
£2316 7
£1317 9
£18 8 4

£11 10
£17 19
£11 2
£14 19

Tel 407906 |

GARRARD SL.75
GARRARD SL.95
GARRARD 401
GARRARD 3000
GARRARD 3500
GOLDRING Lenco GL.68
GOLDRING Lenco GL.75
GOLDRING 75P
GOODMANS Model 3025
Complete wlith  Magnetic
Cartrldge
THORENS TD.125
THORENS TD.150
THORENS TD 150A
THORENS TD.150B
THORENS TD.150AB
THORENS TD.124/11..

Price
£35 12
£45 9
£31 14
£11 4
£12 4
£22 7
£35 15
£46 18

£37 14
£63 4
£28 16
£35 14
£32 17
£39 16
£45 18

1

Rec. Retail

5
1
2
1
0
2
5
8

9
9
1
6
6
9

1

Comet
Price
£26 19
£34 19
£25 10
£9 10

6
6
0
0

£10 1 10
£16 19 11

£26 19
£38 0

£31 18
£55 0
£25 7
£29 10
£28 18
£32 19
£40 7

6
0

Bases, plinths and covers stocked to sult all the above

turntables.

HI-FI STEREO TAPE DECKS AND

TAPE RECORDERS

AKAI X-150D deck 4 track ..

AKAI X-360 4 track

AKAI X-360D deck 4 track

AKAI 1710 4 track wjo acc. ..

AKAL 1800 4 track

AKAI 1800SD 4 track..

AKAI 4000D deck 4 track

AKAI X-V 4 track

AKAI M-9 4 track wfo acc. ..

MARCONI| 4214 twin track
Tape Recorder

MARCONI 4216 4-track
Tape Recorder

MARCONI 4218 Stereo
Tape Recorder

MARCONI 4238 4 track
Tape Recorder

PHILIPS battery operated
tape recorder Model 4200

SHARP 504 battery/mains
tape recorder, complete
with all accessorles
guaranteed 5 years

TELETON 7D 70 Stereo Tape
Deck 23

TELETON FXB501D Stereo
Tape Deck and preamplifier

TELETON 401X FM Multiplex
Stereo tuner/amplifier 20
watts RMS -

TRUVOX RS54 3 speed 4-track

TRUVOX RS2 3 speed 2-track

PICKUP ARMS

GOLDRING Lenco L75
GOLDRING Lenco G65
SME 3009 with S2 shell
SME 3012 with S2 shell

£130
£339
£290
£109
£158
£199

£99
£180
£195

£35

Comet guarantee that all prices quoted are genuine. All items offered available at these prices at the time thls issue closed for press.

Add 8/- for post and packing on all orders.

wwWw americanradiohistorv com

Make cheques, Money Orders payable to “COME

05 00 00 oo A

Customers are welcome to call personally.
Ample Car Parking facilities
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M. & B. RADIO

15a HUNSLET ROAD. LEEDS LS10 1JQ
Telephone: 0532-35649

R210 RECEIVER. Modern 14 miniature valve receiver, 2-16Mc/s in
7 bands each 50in, film strip scale, 10/100Kc/s xtal calibrator. BFO.
CW filter. Internal 24V psu. Supplied ¢/w handbook and home-made
mains psu. £30, carr. 25/~.

VHF MOBILE TX/RX. Miniature valve trans-recewer with 12V
transistor power unit, Double conversion receiver. Xtal controlled
but easily converted to tuneable. High or low band models (2 or 4
metres). Please state which when ordering. Positive or negative earth,
Supplied c¢/w circuit and notes. TESTED £9.10.0, carr. 27/6.
TRANSISTORISED 2-METRE CONVERTERS. 2 RF stages.
Various IF frequencies Please state preference when ordering.
£7.15.9, plus 5/- p|

12 VOLT TRANSISTOR INVERTERS. Gives 240V DC at 40
watts. Ideal for caravan fluorescent lighting. £6, plus 7/6 pp.

Various other transistor inverters, Please send SAE for details.
RADIOTELEPHONE press to talk microphones. Used. 5/-, plus

2/- pp.

SPRING LOADED mobile whip base sections. Chrome finish,

Brand new. 6/6, plus 1/6 pp.

GRANADA 4 Transistor amps in cabinet with speaker. Tested.

62/6, plus 7/6

GPO Telepl/mnes with dial, 17/6, plus 6/~ pp. Modern style telephone

42/6, plus 6/—

QQV03/10 6/- tested. QQV06/40A 37/6 tested, 800piv 16 amps silicon

diodes on heat sink. 6/-, BY 128 2/6. 2 x OC35s on heat sink, 10/-.

OC35 on small heat sink 5/-. 1/~ pp.

STETHOSCOPE HEADSETS Brand new. Ideal for stereo or mono.

Low imp. 27/6, plus 3/6 p

2-METRE TRANSISTOR P.A. £7.10.0.

Transistor amplifiers, modulators, mic pre-amps. VHF transmitters.

Scopes. Aerials. Valves. Etc.

TELEMETER. A well finished cabinet containing lots of useful items

for the constructor. Tape unit and head, 2 motors, speaker, auto and
mains transformers, miniature valve L.F.
unit etc. Ideal for stripping or modifying.
77/6  plus 7/6
carriage.

STEREO CABINETS. A beautifully fin-

ished polished wood cabinet supplied in

g S el
Y over

_@15,000

copies sold

g

| Now in its
" second printing
Radlo Commumcatlon Handbook

832 pages of everything in the science of radio communi-

cation.

The Handbook's British origin ensures easy

availability of components. The standard work in its field,
69s post paid

®© 06006 000000000 00
R.S.G.B. INTERNATIONAL RADIO
ENGINEERING & COMPONENT EXHIBITION

Royal Horticultural Society’s New Hall,
Greycoat Street, Westminster, S.W.1.
Come and see everything in international radio, from a
threepenny resistor to a thousand pounds worth of ssb
equipment, The world’s Premier Radio Show in London.

OCTOBER 1-4,10 a.m. t0 9 p.m.
Don't miss this one !
e ©6 6 ¢ © ¢ 6 0 & 0 0 0 ¢ 0 o
Free Publications list, plus free details of the

RADIO SOCIETY of GREAT BRITAIN

from RSGB PUBLICATIONS

original carton. NEW. 47/6 plus 6/6 carr.

LISTS 6éd., plus SAE.

seoe

35 DOUGHTY STREET, LONDON, WC1

BIGGEST BREAKTHROUGH IN RADIO KITS!

THE REVOLUTIONARY APOLLO ““6' CAN BE BUILT

SPECIALLY made for the thousands of dis-
criminating people who want the finest easy-
to-build radio . . . at a reasonable price! This
is a different breed—n will startle you!
EIGHT MONTHS AGO our two designers
were briefed to produce a radio kit that would
fill these technical demands:—DEMAND—A.,

rejects, no manu-
facturers*‘seconds’’, FO R
and wuses “Ever
battery.
DEMAND—C. IT
MUSTHAVETHE
POWER TO OPE-

RATE OPTION-

IT SHOULD BE POSSIBLE TO BUILD
PAINLESSLY IN ONE EVENING . .

AL LOUDSPEAKER... DEMAND
ANSWER—the Apollo “6” has snmphﬁed —D. IT

MUST GIVE GOOD

well illustrated step-by-step plans. RECEPTION IN DIFFICULT
AREAS . . . DEMAND—E. IT

L S R o

CONTAINS FEATURES THAT AERIAL E ETC.

CAN'T BE BOUGHT IN READY

TC.
MADE SETS—AT ANY PRICE ANSWER—The Apollo 6 does

all this—and much more
REVOLUTIONARY

@ receives medium wave & trawler SILICON
broadcasts. PLANAR EPOXY CIRCUIT
@ every component brand new—no DESIGN

Apollo “6™ will probably be bang
up-to-date well into the seventies! it
bristles with latest technical innova-
tions. Six stage stable reflex N.P.N.
and P.N.P. circuit consisting of 2 Radio Fre-
quency stages, I Diode demodulation stage
and 3 Audio Frequency stages. Uses latest
Silicon Planar Epitaxial Epoxy transistors
similar to types used in America’s Space

If{RON CLAD GUARANTEE
Should you not be completely satisfied
with your purchase when you receive it
. from us, your money will be refunded in

surplus rejects or “seconds”.

@ uses latest Silicon Planar Epitaxial
Epoxy transistors.

@ six stage stable reflex—2 R.F., 1
Diode demodulation, 3 A.F.

@ simplified illustrated plans.

@ frompartstoprogrammesin anevening
..PLUS MANY MORE!

of 235 to 470. Stable reflexing gives the Apollo “6”
staggering selectivity, uncanny sensitivity, true-to-life
sound reproduction—in fact its range, power and
selectivity must be experienced to be believed.

Enter a new magic world of reception—station after
station (home and abroad).

THRILLING SOUND OF AN SOS AT SEA

Listen to the thrilling sound of an SOS at sea— tune in
to a world you’ve never heard before .. . NOTE. Because

No soldering iron is necessary and you don’t
have to have a magnifying glass and a pair of
MAND—B.

tweezers. D IT SHOULD f ithout quibble or members of our own Staff (and their friends) are enthu-
WORK ‘FIBST TIME . . . —ANSWER— l:llgsg(tmonce 2adgwithoudiay siastic and have already bought Apollo “6” parts we
Apollo ‘6" uses latest rugged Silicon Tran- 9 s know demand will be enormous. DON'T DELAY—
sistor Circuitry and every single transistor, Project). The first two transistors give | SEND FOR YOURS NOW, send 59/6+3/6 P & P. for
diode pacitor, resistor, inductance etc. is amplification of 100 to each, (at | all parts, illustrated plans, personal listening earpiece
brand new and fully tested—no | only Microamps collector current | etc. (all parts can be bought separately)
surplus parts, no manufacturers approx). Output transistor gives amplification MON'EY BACK GUARANTEE (see panel).
hed in strict rotati
* PH 0 E N Ix E I.E CTR 0 N I cs {Dept. PW4) 18 thtle Praston St, Brighton, 1. Sussex.
384
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NEW! HSL.700 MONO
TRANSISTOR AMPLIFIER

A really high
fidelity mon-
aural amplifier
with perform-
ance charac-
teristics to
suit the most
discriminat-
ing listener.
8 translator
circult
with in-

fier assembled

on ] printed sub

panel. AD161-AD162 operating

in symmetrical complementary pair. Qutput transformer
coupled to 8 ohm and 15 ohm speaker sockets. Btandard

phono input sockets. Full wave bridge rectifier power

supply for AC mains 200-240v. Controls: Bass, Trebie,

Volumejonjoft. Function selector for PUI, PU3, Tape,

Radio. The H8L.700 is strongly constructed on rigid steel

clnuh bronse hammer enamel finish, size 9§ x 5 % 44 in,

riormance figures:

Senlltlvlty PU} -Bl)mlv 56K input impedance.
PU2-110m/v, 1 meg input impedance.
Tape—110m/v, 1 meg input impedance.
Radio—110m/v, 1 meg input impedance.

Output power measured at 1Kc—8.2 watts RMS into 3

ohms, 5.8 watts RMS8 into 16 ohm. Overall l::quency res.

ne

TRANSISTOR STEREO 8 + 8 MK Il

Now using Bilicon Transistors in first five alages on each
channel resulting In even lower nolse level with improved
sensitivity. A really first-class Hi-Fl Btereo Amplilfier Kit.
Uses 14 transistors giving 8 watts push pull output per
chanpel (16W. mono). Integrated pre-amp. with Baas,
Treble and Volume controls. Sultable for use with
Ceramic or Crystal cariridges. Output stage for any
speakers from 3 to 15 ohms, Compact design, all parts
supplied including drilled meta! work. Cir-Kit board,
attractive front panel, knobs, wire, solder, nuts, bolts—
no extras to buy. S8imple step by step instructions enable
any constructor to build an amplifier to be proud of.
Brief specification: Freq. response + 3dB. 20-20,000 c/s.
Bass boost approx. to +12dB. Treble cut approx. to
—16dB. Negative feedback 18dB over maln amp.
Power requirements 25V at -6 al

PRICES: AMPLIFIER KIT no 100 POWER PACK
KIT 48.0.0; CABINET £3.0.0. All Post F Free.
Also avallable STEREO 10+10. As above but 10 watts
per channel. PRICES: AMPLIFIER KIT 312, POWER
PACK KIT £3.10.0.
Cireul , construction detalls and parta lst (free
wlthk.lt)lﬂ.(BAE)

ponse 30 c/s-18 Kc/s: C

Baas, + 8db to — 12 db at 100 c/s. Treble, + 10 dbw
—10 db at 10 Kc/s. The H8L.700 has been dea.lgned for
true high fidelity reproduction trom Radio Tuner, Gramo-
phone deck and Tape Recorder preamp. Bupplied ready
‘built and tested, complete with knobs, attractive lnodlazd
sluminium front escutcheon panel, full circuit d

Official stockista of all
PEAK S0UND HI-FI EQUIPMENT

including
P.W. DOUBLE 12 STEREOQ AMPLIFIER as featured
ln Practical ereleu April, May and June issuea.

and operating tnstructions.

our Bpecial  £7.19.6

P. & P.7/6.

LO BARGAINS

8in. $ ohm 168/-, P. & P, 3/-. 7 x 4in. 3ohm 21[- P. &P
4/-. 10 x 6in 8 ochm. 27/6. P. & P.6/-. E.M.L. 8 x 5 In.

8 ohm with flux magnet £1/-, P. & P 4/- EMI
l!i x 8in. 3 o with bigh flux ceramic magnet 42/~
(16 ohm 45/-). P. & P. 6/-. E.M.I. 13 x 8in. 3 or 16 ohm
with two inbullt tweeters and crossover network 4 gns.
P. & P. 6/
BRAND NEW. 12in. 16w, H/D Speakers, 3 or 15 ohms.
Current production by well known British maker. Now
with Hiflux ceramic ferrobar magnet assembly 85,10.0.
P. & P, 7/6. Guitar modala 25w. 28.0.0, 35w. £8.0.0.
EM.1 8¢in, HEAVY DUTY TWEETERS, Powerful ceramic
magnet. Available in 3 or 8 ohms 15/- each; 15 ohms 18/68
each. P, & P, 2/8.
1#in. “RA"” TWIN OONE LOUDBPEAKER. 10 watts
peak bandling. 3 or (l,sxoxlmsz 37/8, P. & P, 6/-.

KEBS
8}in. 14/-. P, & P. 2/6;7 x din.21/-. P. & P. 4/-,

SPECIAL OFFER
Hi-Fi Oelostion Speakor Unit. Bise 6 x'4in. Powerful
11,000 line magnet with specially treated cone sur-
;om‘ R 15%“ ohm impedance. Few only at 20/-.

QUALITY PORTABLE TAPE RECORDER OASE.
Brand new, Beautifully made. Only 49/6. P. & P. 8/6.
DUAL PURPOSE BULK TAPE ERASER AND TAPE
HEAD DEMAGNETISER 85/-. P. & P. §/-.

CRYSTAL MIKRS. High imp. for desk or hand use. High
sensitivity, 18/8. P. & P. 1/6.

HIGH IMPEDANCE ORYSTAL STICK MIKES. OUR
PRICE £1/-. P. & P. 1/6.

ack as fied. Total cost £28.5.8 Plus
P & P. 11[— (Excluding metalwork, knobs, plugs
and sockets and fuses.)

DE LUXE STEREO AMPLIFIER

with  full
wave rec-
tificatiion
glving  adequate
smoothing with negligible
hum. Valve line up: —2 x ECL88 Triode Pentodes.
1 x EZ80 aa tall wave rectifier. Two Dual pobenuomaten
are provided for bass and treble control, giving bass and
treble boost and cut. A Dual volume control is used.
Batance of the left and right hand channels can be
adjusted by means of a separate "Balance’ control fitted
attherear of the chassis. Input
300m/v. for tull peak oncpnt of 4 watts per channel (8
watts mono), into 3 ohm speakers. Full negative feedback
in a carefully calcalated dlvult, allows hlzh vohune levels
$0 be used with negl distortion
with knobs. Chassis size ll'wxd 'd. Overall height
including valves 5°. Ready built and tested to a bigh
standard. PRICE 8 gos, P. & P. 8/,

4-SPEED RECORD PLAYER BARGAINS

Mains models. All brand new in maker’s packing.

B.8.R. UA25 with latest mono oompatible mrt 268.19.6
All plus Carriage and Packing 6/6

LATEST GARRARD MODELS. All typu available 1025,

2025, 8P25, 3000, AT6O0 eto. Send §.A.E. for latest Prices!

TUNITB cut out for Garrard Models, 1025, 2025,

2000, 3000, AT60, 8P25. With transparent plastic cover.
OUR PRICE 5 gns. complete. P & P. 8/6.

LATEST RONETTE T/O STEREO/COMPATIBLE

CARTRIDGE for EP/LP/Btereo/78. Only 38/6. P. & P. 2/-.

LATEST RONETTE T/O MONO OOMPATIBLE CART-

RIDGE for phyingnl;JPlLP/n mono or stereo records on

SPECIAL PURCHASE!
E.M.I. 4-8PEED PLAYER
Heavy 82in. metal turntable.
Low flutter performance 200/
250 v. shaded motor (80 v,
tap). Complete with latest
type lightweight pick-up arm
and mono cartridge with tfo
stylli for LP/78. ONLY 68/,

P. & P. 6/6.

QUALITY RECORD PLAYER AMPLIFIER MKII

A top quality record player amplifier employing heavy
duty double wound maina tranaformer, ECC83, EL84,
EZ80 valves. Beparate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. 8ize 7in. wide x 8in deep x 6in. high, Ready bullt
and tested. PRICE 75/-, P & P, 6/,

ALSO AVAILABLE mounted on board with output
transformer and speaker ready to fit into cabinet below.
PRICE 97/6, P, & P, 7/6.

DELUXE QUALITY PORTABLE R/P CABINET MKI1
Uncat motor board size 14} x 12in. clearance 2in. below.
Btin. above. Will take above ampiifier and any B.8.R. or
GARRARD autochanger or Bingle Player Unit {except
AT60and BP25). Bize 18 x 15 x 8in, PRICE 78/6.P & P.9/6.

mono ly 80/-. P. & P. 2/-.

SONOTONE OTAHO compatible Stereo Cartridge with
diamond stylus §0/-, P. & P, 2/-,

FEW ONLY! ACOS High-G for EP and LP. Only 10/-.
P. & P. 2/,

HIGH GAIN 4 TRANEISTOR
RCUIT

@ Peak out.
put in excess

® Built on
printed circuit panel size 8 x $in.
Generous eize Driver and Output Tranaformers.
@ Output transformer tapped for 8 chm and 15 ohm
speakers. @ Transistors (GET114 or 81 Mullard AC128D
and matched pair of AC128 ofp). @ 9 volt operation.
Everything supplied, wire, battery clips, solder, eto,
@® Comprehensive easy to follow instructions and circuit
£/8 (Free with Kit). All parts sold separately.

3-VALVE AUDIO
IFIER HA34 MK

SPEOIAL PRICE 45/-. P. & P. 8/-.
Also ready built and tested, 58/6. P. & P. 8/-.

AMPL! 34
Designed for Hi-Fi d
tion of records. A.C.

EL84, EZ80 valves. Eelvy
4 duty, double wound mains
transformer and output trans-
#|former hed for 3 ol

8.7 0. TYPE 35 MINIATURE RELAYS—48 volt. 4 s/p,
©/o contacts, 1 amp rating. Coll realstance 5,800 ohms.
Bize approx. 1 x 1} x 1in. high. 8/6 each. P. & P, 1/6.

te volume control and now with improved
wide range tone controls giving bass and treble litt and
cut. N eg-uve teedback line. Output 4} watts. Front p-.nel
can b d leads extended for remote

SPEOIAL OFFER! PLESSEY TYPE 28 TWIN TUNING
GANG. 400pF + 146pF. Fitted with trimmers and
5:1 integral slow motion. Suitable for nominal 470 kc/s
LF. Bize approx. 2 x 1 x l{in. Only 8/6. P. & P. 2/6.

BRAND NEW MULTI-RATIO MAINS TRA!S!ORIE&!
Giving 13 aiternatives. Primary: 0-21 v, Becondary
combinations. 0-6~10—15—‘20—26-30—35—40—60v hait wave
at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at 2 amps fuil
;‘Z‘P Sol’le 8in. long x 3}in, wide x 8in. deep. Price 88/6.

MAINS TRANSFORMER. For transistor er supplies.
Pri. 200/240v. Bec. 8-0-9 at 500 mA. 11/-, P. & P. 2/6.
Pri. 200/240v. Bec. 12-0-12 at 1 amp. 14/6, P. & P, 2/6.
Pri. 200/240v. 8ec. 10-0-10 at 2 amp. 87/6. P, & P. 3/6.
BEAND NEW MAINS TRANSFORMERS for Bridge
Rectifier. Pri, 240v. AC 8ec. 240v. at 50mA and 6-3v, at
1.5 amp. Stack size 21 x}x2¢in. 10/6. P. & P. 8/6.
for )

of Cs with knobs, valves, etc., wired and
teated for only £4,15.0. P. & P, 6/-
HAL “FOUR’* mwnm m Blmi)ar in appemnce to
HAS4 above but employ
circuitry. Complete set ot pam ete, 79/0. P & P, 8/-.

HARVERSON'S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound
mains transformer, EZ80 rectifier and ECLS2 triode
pentode valve as audio amplifier and power output stage.
Impedence 3 ohms. Output approx. 3-8 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 valves and
good quality output transformer. FEW ONLY.

OUR ROCK BOTTOM 49 / 6 P'G./-

BARGAIN PRICE

10/14 WATT HI-FI =
AMP]
A stylishly finished

BRAND NEW TRANSISTOR BARGAINS. GET 15
(Matched Pair) 18/-; V16110p 10/-; OC71 8/-; OCT786 8/-;
AF117 3/6; 26339(NPN) /-,
8ot of Mullard 6 tranaistors OC44, 2—OC45, AC128D

matched pair AC128 2§/-; ORP12 Cadmium Sulphide
Cella 10/6. All post free.

VYNAIR AND REXINE SPEAKER AND CABINET
FABRICS. Approx. 54in, wide. Usually 85/- yard. Our
PRICE 13/6 per yard length. P, & P. 2/6 (min. one yd.).
B.A E. for samples.

with an output of

w follow each other,

BRAND NEW! PARMEKO MAINS TRANSFORMERS
Primary 110v-250v. 8econdary 330-0-330v, 100 mA and
6-3v. at 2 amps, 6'3v at 2 ampe and 6°8 v. at 1amp. Con-
servatively rated. Fully impregnated Electrostatic screen.

HIGH GRADE OOPPER LAILIA BOARDS
8 x 8 x ‘Il' in, FIVE tor 10/-. P. & P. 3/-.

for vertical or drop through mounting. Overall
slze 4 x 31 x 3}in. Weight 8 1b, Limited nurber only at
87/6.P. & P, 8/

Fully d section wound output transtormer to
match 3-15 O speakerand 2 independent volume controls,
and separate bass and treble controls are provided gi
good lift and cut. Valve line-up 2EL84s, E:

EZ80 rectlfier. 8imple instruction booklet 8/6

parts). All parts sold separatsly. ONLY £7.9.8. P. & P. 8/6.
Also avallable ready built and tested complete with std.
input sockets. £9.5.0. P. & P. 8/6.

Open all day Saturday
Early closing Wed. T p.m.

A fow minuies from SMA Wimbledon
Tuds Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON S.W.19 Te1.: 01-540 3986 | &
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

Please write clearly
PLEASE NOTE: P. & P. CHARGES
UOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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‘There are Catalogues

AND cataton
)}/ R

“Es -
ppnh
5

e

. .. the kind that's
|NDEXED THOROUGHLY F'rinstance “Aerials Telescopic”

under “A” and “Telescopic Aerials” under “T".

PLANNED LOG'CALLY Having over 8,000 items it needs to be !

Components are listed alphabetically in logical sections.

".I.USTRATED PROFUSELY Over 1,800 pictures. Some are

photos, some are drawings, but all clearly show the features you
look for.

PR'NTED CLEARLY No eyestrain here. Large easy-to-read

type, on 330 sensible-size pages—9% x 7%in. (ignore our artist’s
enthusiastic exaggeration!)

BOU N D SECU HELY This catalogue is bound to receive long and

frequent use. Glossy laminated covers don’t show fingerprints,
don’t tear easily.

PRICED REASONABLY. Just 8/6d plus 3/6d for post, packing

and insurance. Folk tell us it's worth twice the price! We quite " APPEAL
agree. SEPT. 15th-20th
i&fb

Yes — the Home Radio Catalogue is a pleasure to buy and and to use aese o

By the way, every Catalogue contains six F========- TEesETeTe- e ==

Vouchers, each worth 1/- when used as direc- I Please write your Name and Address in block capitals

ted, and we supply free a 30-page Price Sup- |

plement, a Bookmark giving electronic | Name

abbreviations and, of course, an Order I

Form. g Address

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

HOME RADIO (COMPONENTS) LTD., Dept. PW,

i 12/- li |
A [ @ Nee ELCID il (O CAEeeL o 234-240 London Rd., Mitcham, Surrey, CR4 3HD

purchased by customers residing in the U.K.
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PRACTICAL VOL45 Nob

WIRELESS ...

TOPRPIC OF THE MONTH NEWS AND COMMENT

Them—and us Leader 387
MAGINE, if you can, a radio, TV and audio exhibition News and Comment 388
at which the general public (some 700,000 of them) On the Short Waves

are encouraged to enter into the spirit of the event by by Malcolm Connah ana

seeing rehearsals of favourite TV and radio shows, David Gibson, G3JDG 401

meet show business personalities, and even try out Practically Wireless by Henry 408

their own talent (or lack of it) in front of the cameras. Letters to the Editor 424, 426

Add to this studios for hi-fi dems., displays of tele- Your Questions Answered 438

communications equipment and special features for
the amateur radio enthusiast.

Then consider colour TV promotion which includes a CONSTRUCTIONAL

7,500 sqg. ft. screen showing colour shots of the

exhibition scene, and colour programmes of shows Audio Signal Generator

and amateur talent displayed throughout the exhibition by C. John Courtney 390

in special viewing lounges. For good measure, let us Mono-Stereo Amplifier

also imagine supporting social activities such as by James Hossack 396

fashion shows, promenade concerts, cable car trips, a Adding Squelch

miniature railway, and an amateur dancing contest. by C. R. Bradley 409

Not forgetting the static displays mounted by 120 Medium Wave DX Receiver

manufacturers. by D. Gibson, G3JDG 412
No, this is not an LSD-inspired fantasy. It is this Take 20, One transistor radio

year’s German Radio Exhibition at Stuttgart. And while by Julian Anderson 418

the Germans justifiably grow prosperous on ex- Beginner's Transistor

panding sales, our own dull and unimaginative industry Capacitance Bridge

slithers further into the doldrums, admittedly hindered by Keith Johnson 429

by restrictive Government measures, and reduced to an A Versatile Intercom System
uncoordinated splatter of exhibitions in hotel suites Part 3 !
which are held together only by the vague concept of by J. E. Barrett 437
“traditional show time” yet from which, perversely, T
the paying customers, the general public, are strictly

barred. OTHER FEATURES
With colour on three channels imminent and Y
extended v.h.f. radio in the offing, to name just two Printed Circuit Design
selling tags, the industry is missing an opportunity it by A. G. Blewett 394
seems foolish to ignore. From the outside it appears Pulse Circuits in Operation,
that they don’t want the business. Part 5
There is, however, one crumb of comfort to readers by I. J. Kampel 405
of P.W. We still have the RSGB exhibition. It does not Basic Semiconductor Technology,
have the glamour of a Stuttgart or the glitter of our Part 5

erstwhile public radio shows, but it stands unrivalled by M. F. Docker, M.Sc 416
as an exhibition and social get-together combined, o Lo

where everyone you meet is interested in amateur P.W. Guide to Components,

: . h : Part 10

radio. Make a note in your diary—October 1-4 inc.— by M. K. Titman, B.Sc 419

and support the one event still left. P.W. will be there; o ceT

we hope you will be, too. NOVEMBER ISSUE WILL BE PUBLISHED

W. N. STEVENS—Editor. ON OCTOBER 3rd

©IPC Magazines Limited 1969. Copyright In all drawings, photographs and articles published in **Practical Wireless" is fully protected, and reproduction or Imitations In
whole or in part are expressly forbidd. Allr ble pr are taken by "'Practical Wireless'' to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee It, and we cannot accept legal responsibility for it. Prices are those current as we go to press. All correspondence intended for the Editor
should be addressed to Tower House, Southampton Street, London, W.C.2. Address cor regarding uuvvl i to Advertising Manager, Flestway House,
Farringdon Street, London, E.C.4. Orders for back numbers should be addressed to IPC | Ltd., Back Numbers Department, Cariton House, Gt. Queen Street,
London w.C.2.
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NEWS AND (OMMENT...

BROADCASTING IN THE 'SEVENTIES—BBC RESHAPING PLAN

The BBC plan for reshaping radio
in a way planned to best meet
the requirements of the 1970s
has now been submitted to the
Postmaster-General for approval.
It features improved m.w.
coverage, a further step towards
v.h.f. expansion and a scheme for
setting up a 40-station local
broadcasting network.

A high priority in the plan is
to improve m.w. coverage Of
Radio 1 and Radio 4 and this is
to be achieved by making better
use of m.w. channels released by
discontinuing Radio 3 on m.w.
and by eliminating the English
Regional “opt-outs” from Radio 4
which will be no longer needed
with the proposed new network
arrangements.

Radio 1: This is planned as a
popular music programme with
news summaries on the half-hour,
transmitted on m.w. only. Despite
reallocation of frequencies there
will continue to be night-time
interference from Continental
stations, but the new plan will
make Radio 1 available to 44
million more people.

Radio 2: Light music pro-
gramme with news summaries on
the hour, transmitted on Lw.
and v.h.f. The lw. coverage is
989 during the day and 839% at
night, a situation it will be diffi-
cult to improve upon. A BBC
spokesman told PW that a good
deal of stereo is planned for the
v.h.f. channel.

These two networks will be
kept separate during the daytime
and possibly late in the evening
but will combine during the main
evening periods.

Radio 3: This is to be shifted
completely to v.h.f.,, but the BBC
assures us that a m.w. facility
will be available until such times
as the m.w. outlets can be phased
out. Programmes will consist of
mainly classical music with some
drama and speech in the evenings.

Radio 4: Mainly speech, with
emphasis on news and current
affairs, and with plays, discussions
and light entertainment, to be
transmitted on m.w. and v.h.f.
Night-time reception on the m.w.
band will be improved for some
11 million people; the daytime
coverage being substantially total.

It is proposed that the v.h.f.
transmitters should also be used
part of the time for the Open
University (284 hours per week)
and the schools and further
education programmes (5 hours
per week); the m.w. transmission
of these latter would then be dis-
continued.

This complete overhaul of the
m.w. services is estimated to cost
some £400,000, phased over two
years, including the construction

of a new 150kW station at
Stagshaw.
Audiences: Some interesting

figures have been supplied by the
BBC on listening habits. For
Radio 1 and 2 the main audience
is during daytime, between 0700
and 1500, peaking to 14 million.
After 1500 the audience tails off
to an average of 1 million in the
evenings. Radio 4 peaks to 7
million at 0800 and 1400 and
again at 3 million at 1800. Radio 3
has an average audience of only
100,000, but this is quite evenly
spaced throughout the hours of

broadcasting.

Local Radio: One of the main
proposals in the plan is to expand
the present experimental group of
8 v.h.f. local broadcasting stations
to a system of 40 stations reach-
ing nearly 909% of the population
of England. This would be basi-
cally a v.h.f. service but during
the transitional period some m.w.
support may be provided. The
first phase would be to launch 20

stations, covering 70% of the
population, within a year of
approval.

Additional v.h.f. channels would
be required to accommodate the
complete chain of stations. These
would be in the band of
95-97-6MHz in which the BBC
now only have 7 frequencies, the
remainder being used for non-
broadcasting services. These are
being cleared gradually and will
be completely free within five
years. The type of local stations
envisaged by the plan will have
an er.p. of 5kW and will cost
around £80,000 each.

Although these local stations
would broadcast local news, infor-
mation and commentary pro-
grammes, it is anticipated that
many would want to carry the
Radio 1 broadcasts as a main
evening sustaining programme.
Provision has been made to
arrange this facility.

Fourth V.H.F. Service: The
band 97-6-100MHz is now used
exclusively by non-broadcasting
services. It is planned to make
these eventually available for a
fourth national BBC v.h.f. net-
work at a capital cost of £4
million.

Drive Against Car Radio
Licence Dodgers

A huge drive against car radio
licence evaders is likely in the
near future. A recent estimate
gives the number of car radios at
over 3 million, yet only a third
of that number of licences have
been issued.

At present a licence is required
only if the radio is a fixture in
the car, that is permanently in-
- stalled and powered by the car
battery; ordinary portable radios,

388

even if they use a proper car
antenna, have been exempt. It is
probable that this anomaly will
disappear and licences will be
necessary whenever a radio is used
in a vehicle. The cost of a car
radio licence is available for 25s.
from major post offices.

£1,000,000,000

This is not the first prize for
spotting all the mistakes in News
and Comment but the output of
the British electronics industry
during 1968. The actual output

www americanradiohistorv com

rose 199 over the previous year
to reach a figure of £1,047 million.

Of this, exports and re-exports
totalled £222 million while im-
ports were worth £196 million.
Consumer electronics are of
course only a small part of the
total industry and accounted for
just under £150 million. The
armed forces were the single
largest customer spending £142
million. Computers and related
equipment totalled £110 million
of which £39 million was ex-
ported.
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NEWS AND COMIMENT...

Danish Speaker Kits

] Y R
ERRE TR KN |

1; i.'l. ‘

) T
P. F. and A. R. Helme have been
appointed sole UK distributors for
Peerless Fabrikkerne A[S of Den-
mark. The company is the largest
speaker manufacturer in Scandin-
avia and amongst their range are
a wide variety of speakers, cross-
over networks and speaker Kkit
systems.

Ilustrated above is the Peerless
2-8 which consists of a 64in.
woofer and 24in. tweeter. Fre-
quency response is claimed as
50-18,000Hz with a handling
capacity of 8 watts. Price, less
cabinet and baffle board is
£6 7s. 10d. The impedance of
the entire range is 8(}.

P. F. and A. R. Helme, Summer-
bridge, Harrogate, Yorks.

of the i.c.s. a reliable and easily
set up circuit is offered to the
home constructor. The circuit in

effect contains 44 transistors in- .

cluding those in the integrated
circuits and although a fairly high
number of discrete components
are used, the entire tuner is built
on a board measuring approx.
4 x 54in. The price of the com-
plete kit is £9 19s. 6d. plus S5s.
postage from General Avionic
Associates Ltd., 9 Wimpole Street,
London, W.1.

HI-FI AND RADIO
AMATEURS COURSES
The Brenitford Centre for Adult
Education is running two courses
starting in late September which
will be of interest to readers. The
first deals with Hi-Fi and Tape
Recording which includes both
theory and construction; the series
will include a section on film
sound recording. The Radio
Amateurs Course prepares stu-
dents for the City and Guilds
examination which qualifies suc-
cessful candidates to become

licensed “Hams”.

Enrolment is in mid-September;
further details from the Adulr
Education  Office,  Hounslow
Manor School, Holloway Street,
Hounslow.

Sony Radio TFM 8o3oL

New to the Sony range of port-
able radios is the TFM 8030L—
a three band portable designed
especially for the British market.
At a recommended retail price of
£29 15s. 0d., the radio covers
m.w., L.w. and v.h.f. bands—in
the case of the latter a.f.c. is
incorporated. It will operate from
three power sources, internal
battery, car battery or from a.c.
mains using an optional adaptor.
The case is finished in a black
padded leatherette.

IC FM TUNER KIT

The first f.m. tuner available in
kit form using i.c.s. with pulse
counting techniques is being mar-
keted by General Avionic Asso-
ciates Ltd.

The circuit was developed by
Marconi-Elliott Microelectronics
in conjunction with the distribu-
tors. The pulse counting technique
eliminates the need for complex
discriminator and i.f. transformers
and removes the problems asso-
ciated with the alignment and
stability of this type of receiver.

The tuner has built-in auto-
matic frequency control (a.fc.)
and with the inherent stability

TWO NEW TUNER-AMPLIFIERS

Two new stereo tuner-amplifiers (it seems wrong to call them radios)
will be available from late August from Armstrong Audio Ltd. The
525 FM is a v.h.f. only model, while the 526 AM-FM (illustrated)
includes coverage of the medium and long waves.

Both models have an excellent specification: power output of 25
watts per channel; inputs for magnetic and ceramic pickups and tape
playback; tape recording and headphone outputs; bass and treble
controls; bass and treble filters; a loudness control and tape monitor.
There is a suppression control for f.m. inter-station noise and automatic

mono-stereo switching on f.m.

The recommended prices are £87 16s. 9d. for the 525 FM and

£98 15s. 6d. for the 526 AM-FM.
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ANY circuits for sine-wave audio signal

generators have appeared in the popular

technical journals but few with both sine-
and square-wave output have ever been presented
particularly in simplified form and suitable for home
construction from readily available components. This
design (Fig. 1) is based on a transistorised Wien
bridge oscillator published some time ago by Mullard
Limited. The original circuit employed p-n-p tran-
sistors and delivered a sine-wave only output of
approximately 1V r.m.s. The writer has retained the
original Wien bridge circuitry which has been suit-
ably modified for operation with silicon n-p-n tran-
sistors (except Tr2) and to which has been added
a squaring circuit, switching for sine- or square-
wave output and an attenuator network.

CIRCUIT DETAILS

The oscillator employs a Wien bridge network
with fixed capacitive elements, frequency variation
over the range 15 to 100,000Hz being obtained
by varying the resistive elements (VR1 and VR2).

audio
signall
generator

C. JOHN COURTNEY

The n-p-n/p-n-p pair of transistors Trl and Tr2
between them form a high gain amplifier coupled
to a n-p-n emitter follower. Feedback is provided
by the unbypassed emitter resistors of Trl and Tr2
and also via the thermistor (TH) between the out-
put and the emitter circuit of Trl. The thermistor
also ensures constant amplitude output regardless
of small variations in supply voltage and tempera-
ture.

For sine-wave output the signals are taken from
the emitter of Tr3 via S3 and S4 to VR3 which is
the variable section of the output attenuation net-
work formed by Tr7 (emitter follower) and the
switched ladder attenuator R17, R18, R19, R20 and
R21. This switched attenuator allows r.m.s. output
levels of 1 volt, 100mV and 10mV, each range being
continuously variable from zero to maximum. The
variable attenuator VR3 is a linear control so that
with a dial calibrated 0-10 the output signal levels
can be determined with reasonable accuracy.

For square-wave signals, an overdriven amplifier
(Tr4 and Tr5) has been employed ending with an
emitter follower (Tr6). Note that the large value
coupling capacitors (C12 and C13) are essential for

- A .
RS 68 )
R1 R22 -
39k 270 MR1 S
C10) RIO 2 R12 > Ris 2
S00p N 2.2k 2 1k C14 3 22k 4
T gt :
Rx 680 e S
Wl % BCY42) % 2
: (see text) s c15
> 2000,
— i 3 S s asv"
X o on BCY42 .
| 2l 3 /':[g %
| | 4
| coarse
) J— —l -L L S50 output
| ] control
. Jor Je2 Tea TJc4 —o ¥ o—
| W O'Iw O-Olp  1000p e B
0 i VY E Y, L. ,_{}I AN AN
10kg [ AN o G5 | 56k | 8°8k
3 | = 000
o—
7 0
o ) .
4 <
F S B - 3 RI7S RS RAS (L)
2504 b3 6805 6803 6803
: >
s == == = ==
> >
s cs [ce [c7  |cB 3
W o |o-ow [o0p g
T
j 1 W output

Fig. 1. Complete circuit of the sine and square wave audio signal generator.
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a perfectly uniform square-wave right down to
15Hz. The square-wave signal from Tr6 is switched
via S4 to the output network. The adjustment of the
lp»re-se:t resistors VR4 and VRS will be dealt with
ater.

The generator could be operated from bat-
teries (12V) since the total current is only 30mA. An
incorporated power supply does however ensure a
constant voltage and is more economical if the
generator is to be run for long periods. No stabilisa-
tion is necessary as the thermistor (TH) takes care
of small fluctuations in supply voltage. However,
more than adequate smoothing is essential to reduce
a.c. ripple to an amount which can be considered as
negligible, hence the use of the large reservoir and
smoothing capacitors C15 and C14 respectively.

CONSTRUCTION

The prototype shown in the photographs was
constructed to fit comfortably into an Electroniques
Dinki-case type DD6106. A case of similar dimen-
sions 10 X 6 X 6 in. could of course be con-
structed from aluminium or mild steel. Details for
drilling the front panel are given in Fig. 2 and for
the mounting of components on the panel in Fig. 3.
The two transistor and components boards are also
attached to the front panel as in Fig. 4 by means of
aluminium angle 4 X 4#in. Plain Veroboard with a
0-15in. matrix is used for the component boards.
Component board 2 contains the transistors and
components for the squaring circuit (TRs, 4, 5 and
6) and the output stage Tr7. The output attenuator
network resistors, R17, R18, R19, R20 and R2l
are wired directly to the switch S5. Component
board 1 contains the Wien bridge oscillator Trl,
Tr2 and Tr3 and appropriate components including
the thermistor TH. Board 2 measures 4 X 3%in. and
board 1, 44 X 3%in.

7
A %
'—11/6—‘1 "—'136
l L Y 3 f
1 ,’, ~\\\ 1.2. ;;:’; 1%
2% 4 N s —D%e
4 \ si,s2 Prd
” 3 ) range onlott 1%
33 " N | 3% mv g
e y VR1,VR2 ] ° % Y
\ frequency II % pilot

all dimensions are In Inches
holes markec 'z’ are 6 B.A.

Fig. 2: Front panel dimensions and drilling details.

The power supply chassis is simply a small sheet
of 16 s.w.g. aluminium mounted on pillars or
threaded rod so as to clear the panel components
beneath it (see Fig. 3). Some idea of the layout for
components on the two boards and for the power
supply can be obtained from the photographs. VR1
and VR2 however call for comment regarding the
wiring. To obtain the requisite increase in frequency
with clockwise rotation VR1 and VR2 must be
wired as shown in Fig. 5. Note that RX which is

ower supply chassis

Fig. 3: Layout of panel components, viewed from rear. The
power supply panel is shown on right.

¥
icomponent board 2
component board1

Fig. 4: The two

transistor and
3k componsnt
boards are
attached to the
front panel as
shown on left.
Daetails of the
Perspex dial
cover are also
shown.

VRt VR2

1/2111 x 1/2|n

dial cover
4in dia. xgin

The above photograph ~s/n:; ws the internal view of the assembled
instrument and below, before the powesr supply unit Is fitted.
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nominally 680 ohms is wired directly to VRI1.

In order to give the finished instrument a nice
appearance a circular Perspex cover was made for
the frequency dial. This is optional of course and
could be cut from celluloid or clear cinemoid. For
the original, as shown in the photographs, #%in.
thick Perspex was used; the 4}in. disc being first cut
with a fretsaw. The disc was then mounted on an
electric drill and the edge smoothed and bevelled
with a Surform tool. The hair-line pointer was also
fashioned from 4in. Perspex and fitted to a 14in.
diameter control knob.

ADJUSTMENT AND TEST

First ensure that the Wien bridge section is
operating correctly and producing a pure sine-wave.
This can only be done correctly with an oscillo-
scope for although a small error in wiring or a
faulty component might not stop the oscillator
from working, one or the other could be the cause

Negative
of C15and
C14 earthed

- .
3vay e To on/off switch
Toneon panel  tag

indicator strip

Fig. 6: Layout and wiring of the power supply.

Mains

of a poor waveform. The maximum output signal
should be 1V r.m.s. plus or minus a few mili-
volts but can only be accurately checked with a

To tag strip
on power
supply

Component
boards

~1and 2
e
" \-

L tag !

~ valve voltmeter. To obtain

an accurate 1V r.m.s. sine-
wave output signal level
some adjustment to the
value of the nominally 82
ohm resistor Ry in series
with the thermistor TH
may be necessary. How-
ever, this should not be
increased to greater than
120 ohms otherwise the
waveform will become dis-
torted.

The square-wave mark/
space ratio is controlled by
VR4 and again an oscillo-
scope is necessary to check
the waveform. VR4 should
be adjusted to obtain a 1
to 1 mark/space ratio. The
output from the squaring
circuit is pre-attenuated

S4 J

Fig. 5: Showing front panel wiring and layout.

S1

r_—%
_ HT+
(board)
RS Tr2 S
b C1 C4
spot
Jr1
VR2 R6 rd size
B T"3 4}@W|de, 333 high
e

VR2
e

T “;m LBLLL

w L] TITT

—~ $
—/ ]
S<3- Solder tag

Fig. 7: Layout and wiring of component board 2 (oscillator).
All transistor connections are viewed from the underside.
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by VRS, which should be
adjusted to obtain 1 volt

1VR3 (slider)
HT+
(board)
2 .
i, cr2
Tre
Tr7(ob . Board size
4" W|de,
334 high
C13 |
>
[
s5 J %ms VRS
o ——— -
S3
HT— | N
@ Solder tag

Fig. 8: Component board 1 layout and wiring (squaring circuit
and emitter follower output stage).
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rms. at the generator output socket with the
switched attenuator S5 in the 1V position and VR3
fully clockwise

The preceding tests are best made at a frequency
of 1,000Hz as the settings of the controls should
then hold good for the full frequency range of
the generator. It is possible however, that the out-
put attenuator network may require some adjust-
ment, i.e., a small variation of R18 and R19 may be
necessary to obtain an exact 100mV and 10mV
respectively with VR3 fully clockwise. Otherwise
the output voltages should be within +5% of the
rated output using the resistor values quoted.

s components list

Resistors:
R1 3-9kQ R13 2-2kQ
R2 820Q R14 5-6kQ
R3 1-2kQ R15 22kQ
R4 82Q R16 560Q
R5  5-6kQ R17 680Q
R6 5:6kQ R18 5-6kQ
R7 1kQ R19 6-8kQ
R8 68Q R20 680Q
R9 47kQ R21 680Q
R10 2-2kQ R22 270Q
R11 1kQ RX 680Q (see text)
R12 1kQ
all 10% % watt.

Potentiometers:
VR1/VR2 10kQ+10kQ
Colvern CLR5018/15F type G
VR3 5kQ linear, wire wound
VR4, VR5 10k miniature pre-set

Capacitors:
C1 1uF paper
C2  0O-1uF paper
C3  0-01uF paper
C4  0-001uF paper
C5  1uF paper
(of3] 0-1uF paper
c7 0-01uF paper
c8 0-001 uF paper
C9  1000uxF 12V wkag. electrolytic
C10 500uF 12v wkg. electrolytic
C11  250uF 12V wkag. electrolytic
C12 1000uxF 12V wkg. electrolytic
C13 1000uF 12V wkg. electrolytic
C14 5000uF 25V wkg. electrolytic
C15 2000uF 25V wkg. electrolytic
All paper capacitors, miniature, low working voltage.

Semi-conductors:

Tr1, Tr3 BSY51

Tr2 0C72

Tr4, Tr5, Tr6, Tr7 BCY42
Switches:

$1/82 two-pole four-way rotary

S3/84 two-pole two-way slide

S5 single-pole three-way

Miscellaneous:
Case (see text) 10 x 6 x 6in.; Thermistor TH, STC
type R53; H.T. transformer T1, Henry’s Radio type
PS12; H.T. rectifier MR, Henry's Radio type 1H3
contact cooled; 0-15in. matrix plain Veroboard.

Frequency range Range 1 15t0o150Hz.

Sine- orsquare-wave: Range2 150to1,500Hz.
Range3 1,500t0 15,000Hz.
Range4 15,000t0100,000Hz.

Max. 1 volt r.m.s. with attenua-
tion to 100mV and 10mV. Each
range continuously variable,

Output level:

Distortion less than 0-75%.

Uniform 15 to 100,000 Hz.

Rise time better than 1 micro-
second.

Mark spaceratio1to1.

+0-5dB 15to0 100,000Hz.
Sine- orsquare-wave.

Sine-wave:

Square-wave:

Output level:

Output impedance: Nominal 600 ohms.

Note: Output load must not be less than 600 ohms on the
1 volt range.

< 4la >

Fig. 9: The calibrated dial. This may be scaled-up to 4%in.
diameter to give actual size.

CALIBRATION

The calibration of testing instruments always
presents a problem unless one has another by which
to check. For really accurate calibration it will be
necessary to employ another generator and an oscil-
loscope and use the Lissajous pattern method to
determine the requisite spot frequencies. This is how
the prototype of the generator described here was
calibrated and from which the dial given in Fig. 9
was obtained. Note that a small adjustment to
frequency can be made by variation of RX
(nominally 680 ohms).

continued on page 395

393

www americanradiohistorv com


www.americanradiohistory.com

PHIHTED CIRCLNT.

Desig

A.G.BLEWETT

built on some form of printed circuit, the

tendency these days being to use the readily
available SRBP perforated board, or that with
copper strip bonded to it.

Although this makes for rapid assembly, the
result is by no means professional looking, works out
comparatively expensive, and is not as compact as it
might be by other means. The copper strip type of
board costs about 5d. per sq. in., whereas ordinary
copper laminate board can be obtained at around
4d. per sq. in.; 10 times cheaper!

Besides these considerations, a great deal of satis-
faction can be gained by designing and preparing a
tailor-made printed circuit, the finished job can then
be said to be completely “home brewed.”

PLANNING AND LAYOUT

In circuits where the capacitance of the copper is
not significant, i.e., below v.h.f,, such as a.f. low r.f.
and switching circuits, almost any layout can be
adopted, but the writer has found the best method
being to follow the circuit diagram as far as is prac-
tical, with regard to the relative positions of
components.

Knowing the size of the components, and the
required distance between lead-out wires etc.,, a
rough layout and connection diagram can be drawn,
full size. All points to be connected together are
supplied with this connection in the form of copper
“blocks”. Figure 2 shows the final design of a Wien
bridge oscillator, which is one of the P.C. boards

I IOME-built transistor designs are invariably

used in the construction of an a.f. sine/square
generator, and shows the use of these copper
“blocks”. The circuit from which the design was

evolved is given in Fig. 1. Note that those compo-
nents not labelled on the theoretical diagram are
external to the P.C. board. The drawing in Fig. 2 is
shown full size.

The optimum position and size of these copper
“blocks” is determined by trial and error, the writer
having found that 3 drawings were necessary; (1)
the rough layout as per the circuit diagram, (2) the
layout drawn as neatly as possible taking into con-
sideration component size and best use of space on
the P.C. board, and (3) the final design, which is
drawn on tracing paper, havmg ironed out any
anomalies that may have arisen in designs 1 and 2.
Difficulty may be experienced where far-reaching
feedback paths or cross-connections are required,
such as in bistable circuits in the latter case. Here,
the best solution lies in using “link” wires, an
example of which occurs between the collector of
Tr3 and the emitter of Tr2 in Fig. 1.
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Fig. 1: Circuit of a wien bridge audio oscillator. The points
marked A, C, D etc. are explained in the text.

A link wire is used to connect the thermistor and
Tr2 emitter together (Fig. 2). Had this not been done,
a thin copper strip would have had to be designed
to wend its way through the other copper blocks.
The link wires go on the side of the board away
from the copper.

TRACING AND ETCHING

The laminate board is cut to the required size with
a fine saw and the edges cleaned up with a file. The
copper should now be scrupulously cleaned using
domestic wire wool. Cleanliness at this stage is most
important, as any oxide impedes the etching process.

The final design on the tracing paper is then lined
up on the board, and with carbon paper interposed
between paper and board, the design is traced to the
copper. During this process the paper can be folded
and stuck at the back with Sellotape, to hold it
steady on the board. There is no need to mark the
position of the holes at this stage. Transparent tape
(Sellotape) is then stuck in strips over the copper,
so as to cover it completely. The board can now be
handled with no danger of the design being rubbed
off.

Using a steel rule and a sharp modelling knife,
the areas to be retained after etching (the blocks)
are now cut out, and can be removed with a pair of
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tweezers. Care should be Ll LW
taken to apply only such
pressure to the knife that
s required to cut the Sello-
tape, and not mark the
copper underneath exces-
sively.
The copper side of the
board is now painted, car 53
touch-up enamel is ideal

for this as it dries rapidly. TR3
42

The remaining adhesive
tape will have acted as a
mask, and when the paint
is dry it is removed, again
using tweezers. to leave
the accurate design in
paint on the copper sur-
face.

The etching solution
used comprises 309 ferric
chloride, 1% dilute hydro-
chloric acid, and 69%
water, per unit volume. These chemicals are readily
available from the larger chemists, and may be
ordered from the others. The acid can be omitted if
desired, but is included to spéed up the chemical
etching process. A depth of about half an inch of
this solution is poured into a shallow plastic or glass
container, and the prepared board put in. Avoid
physical contact with the etchant—rubber gloves
should be worn to protect the hands.

Left alone a circuit board such as given in the
example will take about 45 minutes to etch com-
pletely, but if the solution is agitated frequently,
etching can be complete in around 25 minutes.
Inspection will determine when it is complete,
ensure there are no “spots” or “hairlines” of copper
left exposed, and that the edges of the painted areas
are clean cut in appearance.

The board is now washed in water to remove all
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Fig. 2: Printed circuit design for the circuit given in Fig. 1.

traces of etchant, and the paint cleaned off. This can
be done using a solvent for the paint (acetone in the
case of cellulose enamels), or by carefully rubbing
with domestic wire wool. The writer prefers the
latter method as it makes far less mess, and leaves
an ideal soldering surface.

The tracing paper design is now positioned over
the etched circuit, and the position of the holes
marked using a scriber. The writer has found a
3/64in. drill ideal to take component lead out wires,
but any size may be used as required, the only pre-
caution being necessary is that the holes should be
drilled from the copper side, to avoid lifting the
copper foil.

Not including the original outlay of chemicals the
board shown cost the writer approximately 2d., not
including labour, but we don’t do it for the money
anyway do we!

AUDIO SIGNAL GENERATOR

—continued from page 393

£ s TR iy 0 O, i G

CVAVAVAY

The photograph above shows oscilloscope traces of square and
sine wave outputs at TkHz, that below shows square wave
output at 15kHz.

The oscillograms show actual photographs of the
generator waveforms displayed on a Cossor 1049
Mk. III Oscilloscope.

One final point concerns the h.t. voltage. This
must be as near 12 volts as possible at the junction
of R22 and Cl4, with the generator operating on
sine-wave output. If not, then adjust the value of
R22 by a small amount as necessary. The recom-
mended mains transformer (T1) only should be used.

RSGB EXHIBITION
1-4 October 1969

10 am—9 pm daily

Don’t forget to visit the PRACTICAL WIRELESS
stand at the RSGB EXHIBITION, Royal Horticuitural
New Hall, Greycoat Street, Westminster, London,
S.Wa.
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been an enthusiast in the field of mono hi-fi and

consequently knows precisely what his requirements
are likely to be, is usually a little bewildered by the
wide choice of equipment available. Most record players
sold today, even those in the medium or lower price
range, are fitted with a stereo pick-up cartridge with
provision for adding an external amplifier, so that advan-
tage may be taken of the stereo characteristics of modern
recordings. It would be necessary to construct or
purchase a small transistor amplifier and speaker, which,
suitably positioned and wired to the player, will be
capable of providing a surprisingly inexpensive intro-
duction to the exciting dimension of *“‘stereo sound”.
Unfortunately, perhaps because of its simplicity, this
solution is not always the best one. In the first place,
there are now two sets of batteries to be replaced
(assuming the built-in amplifier were also transistorised),
and, secondly, the volume and tone controls for each
channel are independent, and have to be manipulated
simultaneously when alterations of the settings are
required, with the result that correct balance between the
two channels is difficult to maintain. It is then that
thoughts begin to turn to the possibility of procuring a
single amplifier for both channels.

There is a further consideration. V.H.F. radio broad-
casts are now transmitted in stereo over a large part of
the country, and can be made available by the addition,
to the average radio or tuner, of a simple decoder
arrangement, provided a 2-channel amplifier is available
to handle the resulting dual signals. Finally, and perhaps
of more direct interest to the experimenter, is the pos-
sibility of feeding a stereo signal simultaneously to the
amplifier from microphones, tape head, or even musical
instrument pick-up coils. For this latter purpose, a fairly
high-gain amplifier is necessary, and since matching trans-
formers may have to be used before the input, special
precautions will have to be taken as regards pick-up
of extraneous hum and other noise by careful screening
of the input to this section of the equipment.

" The amplifier which is described here will be found
eminently suitable for experimental applications of the
type mentioned, as well as providing a useful stand-by

THE newcomer to stereo, unless he has previously

amplifier for a hi-fi stereo system. It was designed,
originally, for use with a mono v.h.f. tuner, with the
additional consideration that it could also be used as the
“second channel” for a cheap record player of the type
described above. Valves were chosen in preference to
transistors, because the record player in question used
a valve line-up.

Although v.h.f. stereo broadcasts had not reached the
writer’s area, and a mono amplifier was therefore con-
sidered at the time to be sufficient, it was decided to make
provision for the future, and sufficient room was left on
the chassis for the construction of a duplicate amplifier.
In addition, the original intention having been to provide
mixing facilities for microphone or tape input for
announcements, etc, as required, a low-noise, high gain
audio pentode, together with the appropriate mixing
controls, was included in the amplifier circuit. Partly to
preserve the symmetry of the layout, and partly with an
eye to possible future applications, these mixing facili-
ties were duplicated when the second channel was
constructed. The result is a very useful and versatile
amplifier with a performance in the medium to high-
fidelity range and an output of about four watts per
channel, which can, moreover, be built up in sections
and added to as time and the available budget permit.

A chassis must be chosen of sufficient size to accom-
modate, eventually, both channels, together with a power
supply of ample reserve capacity. The amplifier can then
be constructed in one of four ways; as a simple record
player/tuner amplifier for one channel only; as a dual
microphone and p.u./tuner mono amplifier with mixing
facilities; and finally as a stereo amplifier using one or
both of the preceding arrangements. Further modifica-
tions to suit the individual experimenter's needs are also
possible.

Circuit

The circuit of the complete stereo amplifier, including
both microphone preamplifier sections, is shown in Fig.
1. It will be observed that, though dual-purpose valves
are used, none of these is common to both channels,
which can thus be constructed and operated quite
independently of each other. For descriptive purposes,
it is convenient to divide each channel into a main
amplifier and two preamplifiers. The main amplifier com-
prises one-half of an ECC83 feeding into an ECLS2
triode-pentode, which provides an output power of
about four watts, with an overall distortion figure of
under 2% when the normal negative-feedback circuit
in the output stage is fully operative. The remaining half
of the ECC83 forms a preamplifier for use with a
record pick-up or high-output tuner. In order to bring
the total harmonic distortion figure down to less than
1'5%, two further negative feedback circuits were in-
corporated, one over each ECC83 half-triode. Despite the
resulting reduction in gain, full power output can still be
obtained with 50-60mV of input signal.
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Fig. 1: Complete circuit of the mono-stereo amplifier.

For inputs down to four or five millivolts, the second
preamplifier section, involving an EF86 will provide full
power output, without matching problems, from the
average crystal microphone, low power tuner, or tape
head, although certain types of magnetic pick-up or
microphone may require a matching transformer for best
results. Independent volume controls permit full mixing
facilities to be simultaneously achieved on both channels
if desired.

Before considering the circuit in detail, mention should
be made of the system of component identification used
in Fig. 1. All components assoctated with the left-hand
channel are numbered in the usual way; corresponding
components in the right-hand channel are prefixed by the
same reference number, but increased by 50. Thus, the
bias resistors for the left and right channel output
pentodes (V3B and V53B) are numbered R15 and R65
respectively.

Preamplifiers

The following description refers to the left channel,
the right one being identical. V1 an EF86 is operated
at full gain, with the usual cathode bias and without
negative feedback. Consequently, it is rather susceptible
to overloading, and care should be taken to limit the
maximum input to about 50mV. Capacitor C5, which
shunts VRI, the preamplifier volume control, compen-

sates for any harshness due to a non-linear response; if
exclusive use of a low-level high-quality input is
envisaged (for example, from a variable-reluctance pick-
up of 10-15mV.) C5 may be reduced in value, or removed
completely.

For the high-input preamplifier, one-half of V2
(ECC83) is used, with negative feedback via Cl4 and
R17. The volume controls for each channel (VR4 and
VRS54) are ganged, in contrast to the low-level controls
VRI1 and VRS51) which are separate. The reason for this
is as follows: In the “mono” mode, where each channel
is functioning as a straightforward amplifier, one would
normally take advantage of mixing facilities to ‘“fade-
in” for example a microphone announcement or other
material of the sort. If both volume controls were
ganged, hum would then be likely to appear in the
other channel, when operating on stereo, as the micro-
phone volume control was advanced, since the unused
input lead would be “floating” above earth potential. It
is, of course, a simple matter to introduce additional
switching either to isolate this unused input, or to parallel
the microphone etc. signal through both channels, as is
done with the high-level input; and if it is envisaged
that facilities of this sort will be frequently required.
ganged controls and switching of the type mentioned can
easily be incorporated, provided screened cable is used
throughout. In the prototype, this was not felt to be
necessary, and the mono-stereo switch Sl is therefore
a simple one-pole type controlling the high-level input.
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Main Amplifier

C6 is the coupling capacitor which feeds both pre-
amplifier outputs to the second ECC83 half-triode, this
functioning as the first stage of the main amplifier. Like
the first half of the ECCB83 this triode also has a pro-
portion of its output fed back, via R8, in order to
obtain a more linear characteristic. C8 is used to couple
this stage to the triode section of the ECL82. The values
of both capacitors C6 and C8 have been purposely
kept smaller than is usual with a circuit of this type in
order that some attenuation of bass will be obtained.
Since bass boost is incorporated at a later stage, the
overall effect is to provide a “normal” bass response at
about mid-position of the boost control; but, if boost
only is desired, with no attenuation, this can easily
be achieved by increasing the value of these capacitors
slightly. Do not go however, above about 0-05uF.

There are no unusual features in the triode-pentode
circuit. R14 is necessary to prevent parasitic oscillation,
and should not be omitted. If the amplifier is being
constructed for stereo operation from the outset, the
impedance and power-handling capacity of the loud-
speakers, together with a pair of matched transformers,
will probably already have been chosen. Even if
the second channel is to be added at a later stage,
it is a good plan to obtain a suitable pair of trans-
formers, similar though not necessarily indentical, since
matching of components in the two output stages will
ensure more satisfactory operation of the bass and
balance controls, which, as explained in the next section,
are incorporated in the negative feedback line to this
stage.

" Controls

The arrangement of the gain-controls (two single and
one ganged) has already been dealt with. Potentiometer
VR2, in conjunction with C10, is a conventional treble
cut arrangement, and provides equalisation for records
and v.h.f. radio. Treble boost was felt to be unnecessary.
The arrangement of bass and balance controls, although
a little unusual, has been found completely satisfactory
in practice, although it does call for one or two special
precautions. Examination of Fig. 1 shows that one side
of the output transformer secondary is taken directly to
the ECLB82 triode cathode, which is earthed via R11. The
feedback voltage is thus developed directly across this
resistor. However, no actual feedback can result unless
the other secondary lead is also at, or near, earth; any
impedance present at this point being regarded by the
transformer as if it were directly in series with the feed-
back line. The mode of operation of VR3 and VRS will
now be clear. The latter controls the degree of feedback
distribution operating on each channel; the former
renders this feedback frequency-selective, so that, for
each channel, the setting of VR3, in conjunction with
the reactance of C12, determines the extent of feedback
reduction, and hence the boost, at the lower frequencies.
It will be seen, therefore, that in order to obtain an
equal degree of lift on both channels in the bass region
of the response curve, the balance control must be in
approximately the correct position at the outset, other-
wise, feedback may be insufficient on one channel to
permit satisfactory boost to be obtained.

The second precaution is to ensure that no external
earth connection is made directly to the speaker or the
output transformer secondary. This is important if the
amplifier is being used, for example, in a small hall.
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% components list

Resistors:

R1 R51 100kQ R12 R62 100kQ
R2 R52 1MQ R13 R63 1MQ
R3 R53 2:2kQ R14 R64 1kQ
R4 R54 270kQ R15 R65 470Q 2 watt
R5 R55 270kQ R16 R66 100kQ
R6 R56 8-2MQ R17 R67 2:2MQ
R7 R57 100kQ R18 R68 8-:2MQ
R8 R58 100k R19 R69 220kQ
R9 R59 12kQ R20 R70 470kQ
R10 R60 8-2MQ R21 R71 820kQ
R11 R61 100Q R22 R72 220kQ

(All resistors are 3 watt carbon, 10% tolerance
unless otherwise stated)

Capacitors:
C1 C51 O-1uF
C2 Cb2 25uF 25V elec.
C3 C53 O0-1uF
C4 C54 32uF 350V elec.
C5 C55 100pF
C6 C56 0-015uF
C7 C57 0-022uF
C8 €58 0-015uF
C9 C59 O1uF
C10 C60 0-022uF
C11 C61 25uF 50V elec.
C12 C62 4uF 9V elec.
C13C63 0-015uF
C14 C64 0-027uF
C15 32uF 350V elec.
C16 32uF 350V elec.
(All capacitors paper, 350V wkg. except where
stated)

Potentiometers:
VR1 VR51, 250kQ log.
VR2 VR52, 50k{2 log. ganged
VR3 VR53, 25k log ganged
VR4 VR54, 500k log ganged, with switch (S2)
VRS, 1-5kQ linear
VR6 (if used), 500kQ linear (see text)

Transformers:
T1 T51 Output transformers, pri. matched to
ECL82, sec. to 3 or 15 speaker
T2 Mains transformer 250-0-250V 150-
200mA; 5V 2A; 6-3V 5A

Valves:
V1 V51 EF86
V2 V62 ECC83
V3 V53 ECL82
V4 GZ34 or alternative

Miscelianeous:

S1 Single-pole rotary or toggle switch; L1
Smoothing choke, 20H 150mA; several 3, 4, and
5-way etc tag strips; Screened cable; Co-axial
sockets (coloured stereo type); L/S output
sockets; 6 B9A valve-holders; 1 octal-base
hoider; 1 clip for upright-mounting double can
electrolytic; 6 pointer knobs.

Here, facilities are sometimes provided for a low-voltage
extension speaker connection which dispenses with the

continued on page 411
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POST NOW FOR FREE ““FLOG LIST"
To Technical Trading Co., Park Crescent Place, Brighton l
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Y PORTSMOUTH: 350-352 Fratton Road Tel: 22034 % BRIGHTON: 6 Queens Road
% BRIGHTON: Devonian Court, Park Crescent Place

All Mail Orders to Devontan Court (Orders R

TRANSISTOR RADIOS. Large 11 waveband AM/FM Radios
many refinements, limited number. Recommended IIst price
over £60. Many Others Listed from only 49/-!
AMPLIFIERS. 10 watt high quality. Type AC 106 Translstor-
ised. Bass and Treble Controts. Complete with bullt In Malns
Power Pack. Many Others Listed from only 49/-!

AM/FM STEREO TUNER AMPLIFIERS wlith Stereo Multlplex. Famous make.
10W output. Full length S.M. scale. **Rosewood'’ case. Recom-
mended list price over £40. Absolutely complete In sealed case.
LOUDSPEAKERS, Bookshelf slze In Heavy Veneered "‘Rosewood", Teak of
Mahogany. Infinite Baffle Cases with most attractive Tygan Fronts. Size 12 x 8 x
6in. High compliance ‘‘Plston’’ wide frequency. 8 ohms Drlve Unlt (8 watts USA).
Most excellent reproduction for the price. Ideally matched for
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Stereo Headsets
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* TAPES %

We offer you fully tensllised polyester/Mylar
and PVC tapes of Identical quality hi-fl, wide
range recording characteristics as top grade
tapes. Quality control manufacture. They are
truly worth a few more coppers than acetate,
sub-standard, jointed or cheap Imports. TRY
ONE AND PROVE IT YOURSELF.

Standard Long
3in. 150ft. 2/3 3In. 225ft. 2/9
4In. 300ft. 4/8 4in. 450ft. 5/8
5in. 600it. 76 Sin. 900ft. 10/6
53in. 300ft. 10/6 53in. 1,200ft.  13/-
7in. 1,200ft. 12/6 7in. 1,800ft. 18/8
Double Triple
3in. 3001t. 3/- 4in. 900ft. 13/-
4in. 600ft. 8/- Sin. 1,800ft. 25/-
5in. 1,200ft. 15/- Siin. 2,400ft.  34/-
51in. 1,800ft. 19/- Tin. 3,600ft. 44/-
Tin. 2,400ft. 27/ Quadruple
Postage 1/- reel. 3in. 600ft. 8/6

Post free less 5% on three reels.
Quantity and Trade enquiries invited.
NOTE. Large tape slocks at all branches.

DIGITAL CLOCK

0-0005mFd TUNING CONDENSER
Proved design, Ideal for atraight or
reflex circuits 2/8 each. 24/- doz.

ELLIOT SEALED

CONTACT REED RELAY ~
Three circuits closed by 3V or 100MA. 8/8 each.

SLUM TUBULAR MICHOPHC)‘NE

An imposing instrument ldeal for modern
reception centre or for Managing Director’s
office—definitely a showplece to create
interest and efficlency—~mains frequency

controlled so always keeps right

without ad

time
black i tt

Derspex case—made up, tested and guaranteed r
—offered for only the eost of components £29.10.0, post and insurance 10/-.

For hand holding or frontal i
switch—high impedance with lead and plugs for
cassette tape recorder but auitable for most

ATLAS SLIMLINE FLUORESCENTS
THE TWENTYLITE

amplifiers. 18/8.
500 MICRO AMP MOVING COIL

METER

2in. flush mounting round meter, ex Government
but unused and perfect. 17/8.

PP3 BATTERY ELIMINATOR
Run your small translstor radio from
the mains—full wave circuit—made
up ready to wire into your set and
adjustable high or low current.

8/8 each.

5000mFd 12v
CONDENSER

Tubular size 3in.x lin. dia. made by Plessey.
4/9 each, 48/- doz.

6in. x 5in. Printed Circuit Board
Ideal for dozens of projects. Heavy copper on
3/32in. sheet, 1/8 each or 18/- per dozen.

A Fluorescent llghting
unit made by the famous
Atlas  company, with
super silent polyester
filled choke and radio
suppressed starter. The tube
prings in and out and the whole unit is

E] g8
beautifully made and finished white enamel. Amazingly
economical. If left on all the time costs only one penny per day
(uses § unit). Measures 2it. long. Is ideal In Kitchen, Bedroom, Hallway,

OUT OF SEASON BARGAIN
Famous Norvic electric blanket claimed to be the
most rellable in Britain. We offer at less than
wholesale price ‘Corona de luxe” model, this.has
flame resistant super safe element and double-
thick fleecy cover attached by press studs—just
undo the press studs to wash cover—double bed
size 60 x 48in.—with control switch giving choice
of three heats—in presentation box showing regu-
lar price £0.3.9—we offer at £5.19.8, post and
ins. paid.

THERMAL CcUuTOUT
A minlature device iln. dia. on one ascrew
fixing mount—can be used for motor overload
tecti fire alarm ldering iron awitch off,
etc., etc.—15 amp contacts open with flame—
radiant or conducted heat. 1/8 each, 18/- doz.
£5 100.

STEREO CABINET
Blze 25X 14 x 9¢in. deep—speaker compartment
each end—centre portion with hinged lid and
4 or aut

Porch, Loft, etc. Don’t miss this amaaing offer, 39/8 with tube. A bled
ready to install. Postage and insurance 6/6 extra.

ble bottom has g
and room for amplifier—two tone (red and grey)

rexine covered by loud speaker ends need metal

5A, 3 PIN SWITCH

SOCKETS

An excellent opportunity to make
that bench dis board you have
needed or to stock up for future
jobs. This month we offer 8 British
made (Hicraft) bakelite flush
mounting shuttered BA ewitch
sockets for only 10/- plus 3/6 post
and Insurance. (20 boxes post
free.

MAINS MOTOR
Precision made — a8
used in record decks
and tape recorders—
ideal also for extractor
fan, blower, heaters

1 WATT AMPLIFIER & PREAMP
5 transistors—highly efficient, made for use

with tapehead G4 but equally suitable for
microphone or pick up—limited quantity 39/6.
Full circuit dlag. also shows tape controla 8/-.

DREAMLAND
CLOCK SWITCH

38/6 plus 3/6 post & ins.

FLEX CABLE BARGAIN
23/0076 triple core P.V.C. covered, circular, normally sold at 1/6 yd. Qur price,
100 yd. coll £3.19.6. Poat and insurance 6/8.

The wonderful DREAMLAND maina operated
clock switch will automatically switch your
blanket on and off each evening and you. will
always. have a warm bed. It's luminous;
you can always see the time and It's a really
beautitul unit. An ideal gift. Can also control
tape recorder, radio, Jamp, etc., up to 500 watts.

grills—with handle and clips—22/8, carrlage
and packing 15/-.

23kW FAN HEATER
Three position awitching to
suit changes in the weather.
8witch up for full heater (24
kW), switch down for half
heat 1jkW), switch central
blows cold for summer cooling
—adjustable thermostat acts
as auto control and safety cut-
out. Complete kit £3.18.0.
Post and ins. 7/6.

COPPER CLAD ELEMENT
1250 watts—41t. long but bent to U shape, ideal
for overhead heater—just mount reflector above.
12/6 each, plus 4/6 post. £68 doz. post paid.

500W IMMERSION HEATER
For small Drocess tanks, etc., 200/240V
4iin. into tank, 2}in. outside of tank,
dis. approx. 1 in., chrome plated 14/8.
Post and insurance 4/6.

etc. New and perfect.
Snip at 9/6. Postage
3/— for first one then
1/~ for each one
ordered. 12 and
over post tree.

‘Where postage is not atated then orders
over £3 are post free. Below £3 add 2/9.
Bemi-conductors add 1/- post.
post free. B.A.E. with enquiries please.

Over £1
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MONTHLY
NEWS FOR
DX LISTENERS

temporary editor of this column. I would like to

receive many reports and letters from readers of
the column so I can estimate exactly what you
require from these articles. This particular column is
inclined more towards the DX side of the hobby
than previous articles and I would be interested to
hear if this is what the readership requires.

The Limerick City Short Wave Radio Club now
issues certificates for the verification of 15, 30 and
50 countries on the Broadcast Bands. The awards
can be obtained by sending a list of the QSL’s that
you hold and a ls. postal order to: Limerick City
SWRC, 7 Colbert Park, Janesboro, Limerick City,
Ireland.

Propagation forecast for the month of September
is as follows: Europe 7 and 9MHz; North America
17 and 21MHz; South America 17 and 21MHz;
Africa 11 and 15MHz; Asia 11 and 15MHz, and
Oceania 11MHz. These figures apply to reception
in Europe during the period 1700-2100, figures for
the remainder of the 24 hours are easily estimated
if you remember that darkness anywhere on the
path lowers the frequency whilst daylight increases
the frequency.

IHAVE, at short notice, taken the position of

AFRICA

Biafra: Radio Biafra is often heard at this QTH
on 6144 between 2300 and 2315.

Liberia: ELW A, Monrovia, Liberia has changed
frequency to 15095 and can be heard in Arabic from
2130 until 2200 when they close down. Identifica-
tion in English is given at close down.

Morocco: Radio Rabat has three new frequencies
of 6045, 6170 and 6190.

Ruanda: The new 250kW relay of Deutsche Welle
is testing from 0000 to 0300 on 17865.

ASIA

Kuwait: The most recent programme schedule
available for the Kuwait Broadcasting Service is as
follows: 0400-0600 English for India on 15150;
0900-1100 Arabic for Europe on 15430; 1300-1905
Arabic for N. Africa on 21685; 1600-1900 English
for Europe on 15405.

Nepal: Radio Nepal is making test transmissions
between 0220-0700 and 1300-1600 on 11970.

Syria: Radio Damascus has replaced 15165 by
15270 for the Foreign Service transmissions from
1730-2100.

UAR: Radio Cairo is requesting reports on its
test transmissions on 9630.

Times o Frequencies
in GMT in khz

THE BROADCAST BANDS
Malcolm Connah

EUROPE

Andorra: Radio Andorra is reported to be using
English from 2300 until 0400 on 5995. I would like
to hear from anyone who can confirm this.

Portugal: Radio Portugal has a new transmission
to Africa at 1715 on 153435 in parallel with 21700.

NORTH AMERICA

Hawaii: The Billy Graham Evangelistic Associa-
tion is planning to build a 500kW Short Wave
station on the island of Maui.

Grenada: The Windward Islands Broadcasting
Service (WIBS) is now using the frequency of 21690
up to close down at 2245,

OCEANIA

Australia: The 4BC has changed frequency from
15180 to 15160 for the 2000 to 0830 transmission.

SOUTH AMERICA

Guatemala: Dennis M. Evans, an ex-member of the
ISWL, is now a volunteer technician at La Voz de
Nahuala. The station operates on 3360 between 2300
and 0300 except Tuesday, Thursday and Sunday
when it opens at 2000. The transmitter used by the
station is a Philips 1kW. Several reports have been
received from American listeners and Dennis hopes
to receive the first report from a European listener
in the near future.

Netherlands Antilles: The Radio Nederland trans-
mitter at Bonaire does not use the frequency of
9715 despite several reports to the contrary.

In conclusion here is a list of special Latin
American holidays (my thanks go to the Cimbrer
DX Club for this item). These holidays often lead
to extended schedules and good DX. September 14
Nicaragua; Sept. 15 El Salvador, Guatemala,
Honduras, Costa Rica and Nicaragua; Sept. 16
Mexico; Sept. 18 Chile; Sept. 24 Dominican
Republic; Sept. 29 Paraguay. October 3 Honduras;
Oct. 9 Ecuador; Oct. 12 Costa Rica, Ecuador, El
Salvador, Guatemala, Honduras, Mexico, Nicaragua,
Argentina and Chile; Oct. 20 Guatemala; Oct. 21
Honduras. November 1 Guatemala and Peru.

73s, good listening and hoping to hear from you
soon.
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THE AMATEUR BANDS |
David Gibson, G3JDG |

B 1 UCH the same conditions as last month pre-

vail and, alas, no real improvement in 10

metres. The short skip on 20 has been rather
more noticeable. There’s always something weird
about hearing odd G stations at S9 on this band.
One scribe informed that the sunspots were rather
reluctant to decline and that the count was still
high. However, at my QTH, 10 metres has been
very quiet indeed. The JDG solid state tx, running
a cool 30 milliwatts (v.f.0. and buffer only) has pro-
duced results on the home receiver but not on
anyone else’s apparently.

Almost all the logs sent in were for 20 and 15,
although one or two did reckon to have heard a
mumble or two on 10. Nobody even mentioned
topband (shame on you all) and 40 metres was only
referred to in a highly offensive fashion. Data avail-
able under plain cover!

TWENTY/FIFTEEN

Quads and beams proved useless compared to a
380ft. long wire according to Robert Dinning (Scot-
land) who made the practical comparisons. Verti-
cals on 15 and 20 fared better though. The earth
system is a car radiator buried 6ft. down below
"the spring line of a nearby river. (What happened
to the driver?) The back-up equipment is an
HA350, RQ!10, PR30X and a pair of stereo head-
phones. On 20 metres s.s.b. the log reads—CP5DB,
HBSFC/P/VP9, HBPAG, HPIFC/MM, IXIOM,
KP4AMI, LZI1XA, MP4TCN, OX3MT, OY9LV,
PJ2C], PJ6ZF, TI2TH, VK6FD, VP2KF, YAIDAN,

ZAIKAA, ZP5CE, 3AITL, 5AITL, SH3MA,
5Z4DVW, 6Y5AK, 8RIG, 9A1K.
Fifteen ss.b.  produced—AP2MR, CEQAE,

CN8HL, CR7IC, CT2AU, CX7BF, ELJC/MM,
ET3USA, FL8DJ, HBAFM, HRIKAS, HSI1AF,
JA2AHV, JA4WI, JA7TGIV, JHIQLW, KZ5MC,
MP4BGX, PZIBX, UIJ8AJ, VK2FU, VK9KY,
VKI9XI, VP8KL, VS6AA, WB6AGZ/MM (U.S.
hospital ship off 3W8 coast), XEICE, YAIAR,
YAIDAN, 1JM, YBQACC, YNIFR, 7PSAB.
John Moore (Leics), found topband and 80 use-
less, while a peep at 40 produced PY-type signals
promptly blotted out by BC or EU’s. John favours
15 which, he says, is open to 9IM2/9V1 from
around 1500 hrs onwards. In the evenings the CR6/JA
contingent are a constant feature. John’s best on 15
were—CNSHL, CR6CA, EL2I, ET3USA,
F6ABP/FC, JA3LVT, JA3MIY, JHIFZM, KG4AA,
KV4AD, MP4BHL, VE3ACD, VS6AA, VS9MB
(Gan), W6FEX, YAIIK, 4X4GT, 4Z4HF, 6W8DY,
7Z3AB, 9HIR, 9M2BD, 9VIOE, 9X5AA. All these
s.s.b. except the MP4 on a.m. Gear is a CR 100/2
plus 60ft. end fed. L
Ian Poole (Yorks), sent a picture of a very neat
shack. Equipment spotted by your scribe included
a KW/Geloso converter fed into a 19 set which, in
turn, is fed by a 60ft. long wire. (So, it was a big
picture!)  The 15-metre log reads—AP2MR,
CEQJAE, HS3 ML, KR6VX, MP4TAF,
VP2AW, VS6AL, XWSCS, YAIAR, YAISG,
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ZS3HX, 7P8AB, 9M2BD, 9NIMM, 9VICN.

If you've been taking “A” level exams and you
reside at Spalding in Lincolnshire, you stand a very
good chance of being K. Tatmall. If you are he,
then you'll know all about your modified “Chib.
man” receiver and 65ft. aerial not to mention you
hearing—EAG6AR, EASFG, EP2BQ, EL2Y,
HISLA, HKI1BQR, HP1XS/MM, JAIPNA,
JAIWEK, JA3ERG, JA3MNP, JA4DGG, JASDO,
KP4DEY, KR6DI, MP4TAF, PYITX, SV@wI],
TF2WL], VP5SAA, VP8KD, VS5PH, VSOMB,
YV4RZ, ZFIGC, ZP5CN, 4X4RQ/AM, 5N2ABG,
5Z4LS, 7Q7RM, 9GIDY, 9M2BO. Oh yes, you
heard that on 15 s.s.b. remember?

Just think, at the exact spot on the whole world
map, just exactly where Michael Pipes is living,
there’s a Trio 9R—59DE as well. By the most amaz-
ing coincidence, this is also the exact location of a
66ft. end fed too. And by the very strangest of
happenings, while all these other things were
together, who should come along but—AP2MR,
CE3AIA, DUILP, FHSCD, HC2MM, HB@G]J,
IT ARI, PY7PT, TA3AB, VU2DK, VQ9EP,
VS9MB, 4S7PB, 4UIITU, 5L2BJ, 5N2ABG,
6W85DY, 9M2BD, 9Q5GE, 9VIPA, 9Y4VT. All ss.b.
on 15.

ELSEWHERE

Not many logs for the other bands this month.
Stephen Cole wrote while on holiday in Devon
where the temperature was 80 degrees plus—and
that was in the frig! Back home in Monmouthshire
Stephen runs a Trio JR60 and a 25ft. vertical. He
sent a fab log for 15 which I'm not putting in
(write out 500 times—JDG’s a baddie) but the list
for 80 reads—F9RY/FC, PY7ASQ, WB2NCS/VP9,
WIAW, VSOMB, YV4QG, 9HIBQ, 9Q5EP which
Just goes to show what’s about.

Let’'s see now, Carisbrooke, Isle of Wight, JXK
converter into a tuneable if. at 28-30MHz into the
receiver, a GC-1U. No pame at the bottom but the
log for two metres looks good. Stations 80-110 miles
away—FI1RJ/P, F5NS, (both these in Normandy),
G2JF (Ashford, Kent), G3KDG (Devon), G30ZF
(Essex), G3UCC (Somerset), GCBAZZ/P (Jersey,
C.I). Further afield in the 140-160 mile range—
FIAPK (Brittany), FITC (Brittany), G30QB
(Shropshire), GS8BBB (Cambridgeshire), and G3GZJ
at Redruth in Cornwall at 180 miles heard on c.w.
The antenna is only a 6ft. length of wire in the
bedroom. Just think what an 8 over 8 would pull
in,

EVENTS

Happenings for September include—6-7th, v.h.f.
nf.d.; 14th, 3-5SMHz field day; 2l1st, national finals
of the d.f. hunt at Rugby; 21st, 144MHz contest.
One mobile rally this month at Magdalene Laver,
near Harlow in Essex. See any of you at this one?
Owners of R1155 receivers will be pleased to hear
of the 1296MHz contest on October 5th.

DON'T FORGET

1-4 October, the annual get-together of Radio
Amateurs of the RSGB International Radio
Engineering and Communications Exhibition, Royal
Horticultural Hall, Greycoat Street, Westmiinster,
London, S.W.1 (10 am to 9 pm),

www americanradiohistorv com
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“Listen in” on the World with
HEATHKIT shortwave receivers

TREAT YOURSELF TO A WORLD TOUR... WITHOUT LEAVING HOME/

DELUXE 5 BAND SHORTWAVE RECEIVER GR-54

This receiver offers exceptional performance and many special
features at such a low price. It covers 2MHz to 40MHz plus
550KHz to 1550KHz AM broadcast band and 150KHz to
420KHz aeronautical and radio navigation band. Receives
AM/CW/SSB, 6 x 4in. PM speaker and sleek, “low-boy"*
styling. Operates on 115-230V 50Hz AC.

Kit K/GR-54 £48.16.0. Carr. 9/-

LOW COST 4 BAND SHORTWAVE RECEIVER GR-64

Makes an ideal present for the youngster. it has high per-
formance features plus world-wide reception, shipping, air-
craft, radio amateurs plus the popular medium broadcast
band. It covers 1MHz to 30MHz plus 550KHz to 1620KHz
AM, with sleek “low-boy” styling, operates on 115-250V
50Hz AC.

Kit K/GR-64 £24.16.0. Carr. 9/-

GENERAL COVER- AMATEUR BANDS
AGE RECEIVER RECEIVER RA-1
GC-1U |

Unequalled value for
the radio amateur.
Covers 160 to 10
metres. High quality
lattice crystal filter for
optimum communica-
bandspread scales for tions selectivity. Op-
80, 40, 20, 15 and 10 metre amateur bands. Completely  tjonal 100KHz crystal calibrator plugs in inside receiver.
solid state and self contained for portability. Operates on 8 valve and 2 diode circuit. Operates on 115, 200-250V
two internal PP6 batteries (not supplied) or 230V AC AC, 50Hz.

with a suitable power supply.

Kit K/GC-1U £39.16.0. Carr. 11/-

A welcome traveller
wherever you gol
Covers 580 to 1550
KHz and to 40MHz in
5 bands with calibrated

Kit K/RA-1 £39.16.0. Carr. 9/-

G D D M MED M e GMD GMD GMD SND SED M FATEHE IT |l
Free Catalogue ! :'T i T ] 1
See these models and many 1 DOAY TROM LTD.. D. p UCESTER, GL2-6E |
more in our 1969 catalogue, STROM .» Dept. PW-10, GLOUCESTER, -8EE. ]
Models for Sterao/Hi-Fi, | Please send me FREE CATALOGUE [0 |
Industry, Education and the | NAME |
Home Workshop. Heathkit | |
—the world's largest selling | ADDRESS |
selection of electronic kits | |
and equipment. 1 Prices and specifications may be subject to change without prior notice 1
L--------—---—-------—--——_---.
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SEHSATIGHAI. STEREQ OFFERS!

| SR | As Brltaln's Largest Speclalists our

\ SAVE =

us to ofhv you the famoul makes—
LY Wharfedale, Arena, Phiiips, etc., ot?r
¥ UPTO at unbelievably fow prices. WQ offer
' 0 over 30 HI-Fi Stereo Systems utilising

33 _/

3/0

OFF OUR
~ STEREO

SYSTEMS

thon hmout mnkn all showing sub-

our listprices.
A NUSOUND STEREO SVSTEM repre-
sents the finest value for money availabie
today. Every system 1s complete with all
leads, plugsetc.,fullyguaranteed and back-
ed by 1009/ NuSound after sales service.

and technical data sent
by return of post {Depl. PW/OT).

24 OXFORD STREET, LONDON, W.A

MODEL 15

DESIGHN

CENTRE
LONDOM

MICRO
SOLDERING
INSTRUMENT

LONDON S LEADING
BARGAIN SPECIALISTS
FOR THE RADIO < HI-F|
& ELECTRONICS ENTHUSIAST

@ EXTREME VERSATILITY
Range of 8 interchangeable bits,
from 3/64” (-047") to 3/16”, including
new non-wearing PERMATIPS.

Special displays of radios, recorders, record decks, tuners, amps.,
meters, speakers, etc., etc. ALL faulty or damaged needing repair—

AT GIVE AWAY PRICES!

100’s of component bargains from our easy to see and choose from
self service racks.

100's OF OLD TYPE VALVES — from 2/- each
ASSORTED TRANSISTORS 9d each. 7/6 per doz

Huge stocks of shop soiled and reconditioned second hand
radios, record players. tape recorders, etc.

SPOT CASH PART EXCHANGES

WE OFFER THE HIGHEST RATES IN LONDON

There’s something for everyone

COME AND LOOK TODAY (Open 6 days a week!)
ALL THESE ITEMS ARE AVAILABLE TO CALLERS ONLY

@® ULTRA-SMALL SIZE

Length 71”. Weight % oz.
Max. handle dia. 7/16".

@® EXTRA-HIGH PERFORMANCE
Heating time 90 secs. Max. bit temp
390°C. Loading 15 watts — equals
normal 30/40 watt iron. W

PERSONAL CALLERS TO:

@® ALL VOLTAGES 48 TOTTENHAM CT. RD., W.1

Tel. D1-636 D647

The ADAMIN range includes five other
models (5, 8, 12, 18 and 24 watts), Ther-

W.E.C. LTD.

mal Strippers (PVC and PTFE) and a
De-soldering Tool. Please ask for
colour catalogue A/10.

LIGHT SOLDERING
DEVELOPMENTS LTD.

28 Sydenham Road, Croydon, CR9 2LL
Telephone 01-688 8589 and 4559
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A MUST for your DEN, GARAGE,
WORKSHOP,
Mains D Unit. Grey h

‘Wall Mounting. #4,
SEMICONDUCTORS

ea. OC35 15/- ea. BF115 4/- ea.

finish, steel case 4 x 13A Flat Pin Sockets
and 5“. of henvy duty cable. Bench or

A selection from our list of over 500 types
0A70 1/6 ea. BC109 4/8 ea. BFY52 §/-

BARGAIN OF THE MONTH
13A Fused Flat Pin Quality
White Plugs. Box of 10 for 81
Plus p. & p. 4/6

New Quality Components

RESISTORS

Most values in stock } watt 4d. ea.
TRANSFORMERS

16-0-15V 200 mA Buperior Finish
Shrouded. 12/6 each.

P.C.B. POTENTIOMETERS

1K shrouded 2/9 ea. 500 1K 2K 5K
skeleton 1/8 ea.

HARDWARE

Nuts, Bolts, Washers, Tags, Metal,
Bakelite Sheet etc.

ALSO IN S8TOCK

Relays, Capacitors Knobs, 8witches,
Terminals, etc.

Send Stamp lor latest Catalogue con-
taining approximately 2,000 itema.
Terms C.W.0. plus 2/6 p. & p.

W.E.C. LTD
74 THE STREET, ASHTEAD, SURREY
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In pulse circuitry there are various other forms of ele-

ments designed to speed up pulses in order to obtain

a fast trigger pulse from a slow input trigger pulse. It
is also a frequent requirement that a circuit trigger ata
pre-determined level, and switch off at a predetermined
level. The Schmitt Trigger will perform both of these
functions.

The most basic Schmitt Trigger is shown in Fig. 5.1.
In its normal state no input is provided, Tr1 is therefore
in the OFF state, and since Ve, = Vee, Tr2 is switched
into hard saturation. If a positive voltage is gradually
increased at the input terminals, a point will be reached
where Tr1 will switch on. The circuit current in the
OFF state of Trl is given by:

Ic.sat ~ Vee
R2 + R3
since only about 0-1V are dropped by Vee,sat. From
this the triggering voltage to switch Trl into the ON
sate may be determined by:
Virig ony = Voer + Ry Vee
Rz + Rs

When Trl switches on, Ve, drops to Vee;sat + Veg

There is not sufficient voltage to support Voe: and

+12v !

ulse circui
in opera
Moo rerrererer

ts

tion

practice there is a slight backlash in such a circuit, i.e.
it takes a slightly different potential to switch Trl on
than to switch it off. The loop gain should be greater
than one for positive switching.

The Schmitt Trigger can be used in conjunction with
a ramp generator to form a delay line. If a slowly rising
positive-going ramp is applied to the input of the
Schmitt Trigger, the circuit will only trigger when the
ramp voltage will support Voe;. It will thus be seen
that there is a delay: the initial trigger pulse triggers the
ramp to start, and the output is delayed until the
Schmitt circuit triggers.

Figure 5.2 is a modified Schmitt Trigger in which a
potential divider is used to set the base potential of Tr2.
By making the potential of the divider adjustable by
means of Vrl, the point at which the circuit triggers
on a rising input may be adjusted.

Figure 5.3 also uses a potential divider, but a zener
diode is emploved to give a positively predetermined
trigger. In this circuit, the states will change when:

Vce1 ~ Vi + Voes

A speed-up capacitor Cl is used to give Tr2 an

initial overdrive of base current to drive it into hard

Output
A

<

o—eq

Input

+VCC
R1 c1 R2
5-6k = 10k
Output 1
ut ( Output
In D1
o BZY88 | o
™ S L BC109
B8Cc109
R3 R4
5600
ov

Fig. 5.1: A basic Schmitt trigger.
setting.

thus Tr?2 is cut off, causing a positive-going output at B,
with a corresponding negative-going output at A. Since
both transistors share the same emitter resistor, during
the actual switching operation, as the input pulse causes
Trl collector to go negative, le, starts to reduce at the
same moment that Je, starts to increase. The reduction
of emitter current in Tr2 encourages the current to be
transferred to the emitter which is now opening up,
that of Trl. A regenerative effect thus occurs, the
switching off of Tr2 speeding up the switch on of Trl.
Fast outputs thus occur.

Tr1 will stay in the conducting state for as long as a
positive voltage is applied at the input. If this voltage is
reduced, Trl will switch off as soon as its Vve is not
supported. The switching off of Trl speeds up the
switch on of Tr2 and again fast edges are realised. In

Fig. 5.2: A Schmitt trigger with variable

”

Fig. 5.3: Use of a Zener diode to set the triggering
point.

saturation initially, relaxing after the initial transient
with the only base current through the zener diode.

Schmitt Trigger circuits can have very fast rise and
fall times, and by modifying the design with lower
loads or clamping diodes so that the transistors do not
drive into saturation, switching times better than
10nS are possible.

It should be pointed out that the formulae given on
the Schmitt Trigger have been chiefly to indicate in the
explanation how the circuits work. It is very difficult
to exactly predict switch-on and switch-off voltages, and
these should ultimately be determined experimentally.
It is quite usual for circuits such as that of Fig. 5.1 to
have a backlash greater than 1-5V. The greatly simpli-
fied expressions given earlier in the text should give
voltages within the backlash voltage range.
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part five e frigger and ramp generator

COMPLEMENTARY SWITCH
Figure 5.4 shows a fast switch using complementary
transistors, i.e. similar n-p-n and p-n-p types, although
they need not be closely matched. An advantage with
this circuit is that it only draws leakage current until
-7V

“Vee
R1 R2 )74
2k S 1.5k 4 V.D.R.
Output A Tr2 (-5-8v)
0A200
(-3-3v)
| Output B
:YAL-G) r—y—
C3v3
S RS
%m
& ov

7

Fig. 5.4: A trigger similar to the Schmitt circuit but which draws
virtually no current when off.

an input voltage is applied, if the zener current is

ignored. In fact, with modern silicon planar zener

diodes (such as the BZY88 C3V3 for D2) it is possible

to only drive the zener diodes with a few hundred

microamps, and the same applies to the v.d.r.

This circuit operates as follows. Since there is a
closed loop round the emitter-base of Trl when no
input is applied, Trl cannot switch on. Ve, is therefore
at —Vee volts, and since the v.d.r. ensures that the
emitter of Tr2 is about 1-2V away from the negative
line, the emitter-base of Tr2 is under reverse bias, If a
positive voltage is applied at the input terminal, it
carries Trl emitter positive, below the earth rail, and
it then enables Trl to switch on. As it switches on, the
collector voltages go positive, bringing into conduction
Tr2. As Tr2 goes on it increases the voltage at the base
of Trl which further increases the current through Trl.
There is thus a loop encouraging the two transistors
to switch sharply on. Output A goes positive and output
B goes negative.

Now the zener diode clamps the cathode of D1 at
—3-3V, thus preventing the collector of Trl falling
below about —2-6V, and stopping it from being driven
into saturation. This will result in minimal stored base
charge, and will assist a fast turn-off time. When the
positive input is removed, regenerative action similar to
that in the switch-on encourages a fast switch-off,
further enhanced since Tr2 tends to have its emitter-
base reverse-biased.

The complementary circuit thus acts in a similar
manner to the Schmitt Trigger. If the fastest switching
characteristics are not required and the zener diode and
the clamping diode are removed, allowing Trl to drive
into saturation, an excellent switching circuit still exists
with the virtue of practically no drain current when not
in operation. For many purposes the circuit will operate
rapidly enough if the emitter of Tr2 is simply taken to
the —ve rail through a resistor, R5 then of course not
being in circuit. The emitter-base of Tr2 will not
then drive into reverse bias, but with Trl switched off,
Tr2 will still be switched off, if not quite so positively.
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A GATED RAMP GENERATOR

There are a number of uses for rising or falling
voltage ramps, one of which, as a delay, has already
been mentioned. Ramp generators are of course, the
basic elements of scanning systems.

Figure 5.5 shows a simple gated ramp generator.
We shall assume initially that capacitor C3 is fully
charged to Vee —Veesat volts. Tr2 is initially non-
conducting, as is Trl. If a positive pulse is applied via
Cl, Trl switches on, driving the base of Tr2 negative.
Resistor R1, being smaller than the input impedance
of Trl, gives a more specific time constant at the input.

As Trl collector goes negative it brings into con-
duction Tr2, C2 acting as a speed-up capacitor. Tr2
is driven hard on and effectively shunts C3 with its low
saturation impedance. C3 discharges through the tran-
sistor provided that the input pulse is long enough to
ensure this. When the trigger pulse is removed, Trl and
Tr2 switch off and the shunt across C3 is removed.
Since the voltage at the base of Tr3 is constant, held so
by the potential divider of RS and R6, and since
Vbes may be regarded as constant, the voltage across
R4 is constant, and a constant current is therefore
driven into Tr3 emitter. Virtually all of this current
passes out of the collector and flows into C3. C3 is
thus charged with a constant current, and produces a
fairly good linear ramp. The ramp will continue until
Tr3 goes into saturation, or until the cycle is started
again by the application of a positive trigger pulse.

+ v

+Vec
Cc3 %R5

220k

™3
BC109

B8C109

Fig. 5.5: A sawtooth or ramp generator.

If a ramp generator is required to give a continuous
sawtooth output, a multivibrator might be used to
supply trigger pulses, or a feedback mechanism from
the ramp output itself can be used so that when the
ramp reaches a certain voltage, it switches on a mono-
stable circuit which gates on Tr2. When the monostable
releases Tr2, after the C3 discharge period, the ramp
will start again.

CONCLUSION

In this series saturation switching, astable, mono-
stable, bistable circuits, Schmitt triggers, comple-
mentary triggers and ramp generators have been
discussed in detail. It is hoped that the original aim of
clearly describing pulse circuits in operation has been
achieved, and that this treatment may have assisted
the beginner in particular to appreciate some of the
finer points of transistors in pulse circuits. [ ]
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SOME HIGHLIGHTS
OF NEXT MONTH'S P.W.

PEDAL &

STEEL i

The popularity of “Country
and Western” style music
has brought about a new
kind of electrical musical
instrument. It stems from
the Hawaiian steel guitar
and has become generally
known as the “pedal steel
guitar”.

The cost of commercially-
made pedal steel guitars
ranges from around £350,
but the instrument to be
described in the November
and following issues should
not involve a total outlay of
more than about £30. With-
in the console body a
preamplifier is incorporated,
and the output may be taken
to a suitable external power

L amplifier.

" IC OF THE MONTH

Integrated circuits in ever increasing numbers are now
being offered by advertisers to the home constructor. A
number of designs have appeared already in PRACTICAL
WIRELESS in which an IC is incorporated. Starting with
the next issue we are introducing an “IC of the Month™
series, each article of which will describe the practical
application of a different device. Part | will feature the

PRACTICAL

WIRELESS

www americanradiohist

"\ ((AUDIO SUPPLEMENT

With the increasing interest in audio
and hi-fi equipment, a special Audio
Fair supplement will be published in
next month’s issue of PRACTICAL

WIRELESS.

kconstruction of an IC short wave converter. ‘ \ Audio Fair.

manufacturers’ products and a pre-
view of things to come at the 1969

it will include details of

_J

All in the November issue on sale

Friday, October 3

ORDER YOUR COPY NOW

orv . coms
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ractically
ireless

commentary

by

HENRY

No. 61

Power
Complex

T the risk of riding my

hobby-horse too hard, 1

must revert again to the sore
subject of audio output power.
Not all the pundits agree on
power nomenclature, it seems,
though all deprecate the copy-
writers who make a six-watt
struggler appear (in the brochure)
too dangerous to couple to any-
thing less than a pair of hundred-
watt speakers.

“The greater the power, the
more dangerous the abuse,”’
quotes Editor John Crabbe in
Hi-Fi News. Edmund Burke’s ar-
gument is inside-out when apply-
ing politics to audio. The less the
actual power the more it is made
to sound good. Just now there is
another trick way of defining
power output. From America (of
course) comes IHF+1dB. If a
manufacturer of an amplifier can
specify “so many watts, IHF +
1dB” he is giving himself a scope
for variations wide enough to
admit a London ’bus. +1dB with
a 100W amplifier is like saying
“anything between 79 and 126
watts”. And those ‘“watts”, re-
member, are music power, not
your frue-blue British r.m.s.

What have 1 said? R.M.S.?
That’s taboo now, according to
Mr. Myall, of Wow and Flutter
fame. He would like to know,
what are “Watts r.m.s.”. Me too!

The product of root-mean-
square voltage and current is
average power. or equivalent con-

We couldn’t hear the dratted noise

408

stant power. If we wish to express
a varying power in the form of
an equivalent constant power, it
must be equal to the average
value, not root-mean-square,
which is 0707 of peak. If the
phrase  “continuous sine-wave
power” is to be taken literally,
then half the peak value (imply-
ing a sinusoidal drive voltage) is
neither r.m.s. nor average.

Continuous, in the terms of the
audio boys, really means over a
period of many cycles. It implies
that the driving force, i.e. the
sinewave voltage, is continuous,
nor that the power is flat and
even over a long straight graph
of output. The power must vary
cyclically, or we couldn’t hear
the dratted noise it makes.

So we are asked to interpret
r.ms. power as ‘‘power arising
from the rms. voltage of
a continuously applied sinewave
signal™.

We can accept that the power
waveform is sin?% and half the
peak value becomes the average.

None of this helps us if the
manufacturer, or his indefatig-
able Boswell, the copywriter, uses
EIA terms. The Engineering In-
dustries Association of America
has a standard which permits the
manufacturer to quote power
output at mid-frequency at a dis-
tortion content of 59%. And if
IHF + 1dB admits a London ’bus,
this so-called standard would leave
room for a couple of hansom
cabs also.

Frank Jones gives the best
analogy I have seen to explain the
difference between the various
power specifications. Imagine,
he says, you are in a car and
wish to overtake a lorry. Your
engine must produce power to
accelerate and let you pass. With

continuous power, you could just

accelerate in time to avoid bash-
ing your brains out on an on-
coming bonnet. By comparison,
no other type of power would be
so effective.

www americanradiohistorv com

You could just accelerate in time. ..

Music  power has excellent
initial acceleration, but there is
no sustaining strength, and the
engine ‘“dies away” as you are
abreast of the juggernaut. EIA
power would simply mean that

.as you put your foot down, the

engine would make a horrible
noise, but get you nowhere, and
IHF + 1dB would not allow you
to pull out and pass; neither
would any form of peak power.

He does defend one practice
that has a slight whiff of embel-
lishment. Doubling up the power
because you are in stereo is
legitimate because “. . . a stereo
amplifier should be capable of
handling power on both channels
together, or on either channel by
itself. Peaks can occur on one
channel only.” Too true, especi-
ally with some of the gimmicky
records dealers have been un-
loading since r.p.m. was abolished.

So how do we specify power,
when there are so many ways
we can be fooled? Mr. Crabbe
suggests we ask for continuous
power for a set period of time,
say two seconds. He does not
mention distortion, nor specify
the test frequency.

All this, and my hobby-horse
hasn’t even worked up a sweat.
What about the vexed question
of power handling (speakers) or
the myth of transistor sound
which usually means that the
speakers now have to handle a
wider response and cleaner tran-
sients . . . what about . . . well,
your turn, Joe. How do you
figure in the power game?
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ADDING

SQUELCH “Uu I\

IRTUALLY all radio receivers and tuners in-

corporate a.g.c. (automatic gain control), also

known less accurately as a.v.c. (automatic
volume control). This works by utilising an other-
wise wasted by-product of detection, the d.c. level
produced by the carrier signal. This voltage
depends on the strength of the carrier and is not
affected by any sound modulation of the carrier. It
is generaily prevented from reaching the radio’s
audio stages by a capacitor after the detector. The
principle of a.g.c. is to return this voltage to one or
more r.f. stages in the receiver where it will
progressively reduce gain by biasing one or more
stages away from the normal Class A working point
towards cut-off. Thus the carrier level reaching the
detector is kept fairly constant over a wide range
of received signal strengths.

The effect is that the radie is more satisfactory to
use, a.g.c. can counteract atmospheric fading of
radio signals, and the effect of moving a portable
radio. One can tune across the wavebands without
being “blasted” by strong signals and missing weak
ones. Stages which are a.g.c. controlled and subse-
quent stages are not overloaded by strong signals. Of
course a.g.c. cannot produce any improvement in the
radio’s maximum gain or signal-to-noise ratio and in
fact must be carefully designed to avoid impairing
these qualities.

A.G.C. circuits often work over a very wide range
and tend to be taken for granted. It is interesting to
disconnect the a.g.c. line from the detector and con-
nect it to the radio’s earth temporarily. The effect on
reception of, say, Radio Luxembourg (while fading)
is instructive, but be prepared for sound “blasting”
if trying this on a radio with a powerful audio output.

SQUELCH

There is one defect in all a.g.c. circuits which can
be remedied by a squelch circuit. The a.g.c. circuit
cannot “know” whether a weak sig-
nal or no signal is being received.
Therefore the r.f. stages work “flat
out” (full gain) when there is no
signal, and the radio reproduces
interference and circuit noise at
unpleasant volume, this is especi-
ally noticeable when a car radio
gives a burst of crackle when driv-
ing under a bridge which shields
the signal, and when a loud hiss
(circuit noise) is heard between
stations on a v.h.f. receiver. A

with transistor amplifier which is connected to the
radio a.g.c. line. When there is no a.gc. feedback,
indicating that no signal is being detected, the relay
closes and its contacts are arranged to mute the
receiver audio.

Valve and transistor a.g.c. circuits must be con-
sidered separately as the voltage levels are slightly
different. Figure 1 shows the essential a.g.c. compo-
nents of a typical a.m. transistor radio using p-n-p
transistors. The r.f. transistor is normally biased in
Class A by R1 which supplies emitter-base current
via i.f.t.1 secondary. A strong signal detected by DI
produces a swing in the positive direction in the r.f.
transistor’s bias, i.e., the emitter-base current is re-
duced and the transistor moves towards cut-off. Thus
the voltage across the 8uF smoothing capacitor which
is sensed by the squelch unit varies as follows:

No signal: —1-5 volts approx.
Strong signal: 0 volts approx.

If the a.g.c. circuit is similar but n-p-n transistors
are used, the voltages are positive.

Figure 2 shows a squelch circuit suitable for both
p-n-p and n-p-n transistor radios. A simple current
amplifier driving a relay would not be sufficient due
to the relay hysteresis or voltage lag between ener-
gised and non-energised conditions. To reduce hys-
teresis the relay coil RL is driven by a Schmitt
trigger, Tr2/Tr3.

The a.g.c. supply is tapped off by VRI. If the
a.g.c. voltage is sufficiently high (no signal), Tri
draws current through R1 and away from Tr2. Tr2
and Tr3 share load resistor R3 and therefore the
circuit resembles a long-tailed pair in that as Tr2
turns off, Tr3 is biased on by the initial reduction in
voltage drop across R3. But Tr2 and Tr3 are also
coupled in the same sense by R4. At a certain
threshold value of input to Trl, the loop gain of the
trigger exceeds unity and Tr3 is suddenly turned full
on by Tr2. When the input to Trl drops below the

oC71 or
ocei1D
-

O-OM\uF 5k
Volume

L HT+

squelch circuit removes this annoy-
ance by muting the audio output

until a carrier of predetermined
strength is received. The squelch

To squelch
circuit

circuit to be described is a relay <

8:2kQ

Fig. 1: The basic a.g.c. components of a typical a.m. transistor radio.
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Fig. 2: Squelch circuit suitable for transistor radios.

threshold value, Tr2 suddenly turns on and turns
Tr3 off. With the circuit shown, the threshold input
current to Trl was about 1/25th of a microamp and
the hysteresis was too small to measure. Since Tr3
turn off very rapidly, diode DI is included to protect
it from reverse transients induced in the relay coil.
The relay contacts are arranged to mute the audio
when the relay is energised. This can be done in a
variety of ways e.g., by breaking the h.t. supply to
an audio stage or bypassing audio at some point to
earth through a capacitor somewhat larger than the
nearest audio coupling capacitor. For audio stages not
working at peak level it is safe to interrupt the
audio at the loudspeaker in the following manner.
Where there is an audio output transformer; wire
the relay contacts to short the speaker terminals
together when the relay is energised. Where there is
no output transformer; wire the relay contacts to
open-circuit the loudspeaker connection when the
relay is energised. These rules must be observed to
avoid damage to the audio output stage.
HT HT

z—:l
DO

il |

—
Fig. 3: The basic a.g.c. components of a typical valve radio.

The essential components of a valve receiver a.g.c.
circuit are shown in Fig. 3. The EBC91 valve con-
tains a detector diode which provides both a.g.c. and
audio. There are many variations on this arrange-
ment; sometimes separate diodes provide a.g.c and
audio. When a strong signal is received, the detec-
ted audio and a negative voltage appear at the top
end of the volume control. The 0-005uF capacitor
couples the audio to the grid for further amplifica-
tion. The negative voltage passes through the 2-2MQ
resistor and the secondary of i.f.t.1 to the grid of r.f.
valve EF93. As this is a variable-u pentode, applica-
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;eIgiver Tr (ons\}m)
earth 2N3702 oot
Squelch s Iz
levelSyR -
MQ
sy1|
To AGC. S
—
O O D1,

Relay contacts wired
to mute audio output
when relay energised

Fig. 4: The modified squelch circuit for valve radios.

% components list

Resistors:
R1 680kQ R3 100Q
R2 10kQ R4 8:2kQ

All 10%, % watt miniature

Semiconductors:
Tr1 2N2926 green (Fig. 1)
2N3702 (Fig. 2)
Tr2 2N2926 green

Tr3 AC128
D1 Anygermanium
diode e.g. OA70

Miscellaneous:
VR1 1MQ carbon pot. with switch; RL 6V 270Q
miniature Siemens relay, one set of contacts used.
9V battery; Aluminium chassis; tagstrip; battery
clips; knob for VR1, etc.

tion of increased negative bias progressively reduces
the gain of the stage. Thus the voltage across the
0-05uF decoupling capacitor varies as follows:

No signal: —3 volts approx.

Strong signal: —6 volts approx.

Actual voltages may be considerably different,
depending on the circuit. The important point is
that the a.g.c. voltage increases when a strong signal
is received as opposed to the opposite action in a
transistor radio. For valve circuits, the squelch cir-
cuit must be rearranged slightly as shown in Fig. 4.
Trl is now a high gain p-n-p transistor which
supplies current to Tr2 when a high a.g.c. voltage is
sensed across VRI1. The delay coil is therefore
energised when there is no radio signal as before.

CONSTRUCTION

The layout of the squelch circuit is not criticai
and it can be built small enough to fit inside
almost any radio. The author’s prototype was laid
out on a tagstrip bolted to a piece of aluminiumn
without any attempt at miniaturisation as shown in
Fig. 5. This layout is for the circuit in Fig. 2 and the
necessary re-arrangement for the circuit in Fig. 4 can
be deduced easily. A piece of the aluminium chassis
is bent up to carry the squelch level control VR1. The
tagstrip must be clean and dry arouad the base con-
nection of Trl as the circuit will trigger on the
slightest leakage current here. Just touching the base
and collector leads of Trl with a fingertip causes the
relay to energise. J

None of the components are critical and there is no
harm in trying substitutions. Trl and Tr2 were chosen
for high gain and low leakage and similar cheap sili-
con types should work. Tr3 is a general-purpose

wwWw americanradiohistorv com
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Fig. 5 (below): The component layout of

the circuit shown in Fig. 2; this will have

to be slightly modified for the circuit in
Fig. 4.

Fig. 6: A.G.C. circuits of valve receivers
using (a) a ratio detector and (b) a
discriminator.

-

>

[}

0
JL
11

¥

To squelch circuit

g

To receiver AGC.
-4 +

germanium type and an OC81 would be a possible
substitute. A miniature Siemens 6 volt relay was used
as it is available cheaply. A 24 volt 400Q relay was
also made sufficiently sensitive to work in the circuit
by stripping it of three of its four contact sets and
carefully weakening the one remaining spring. Any
relay coil that will pull in on about 12mA will work
in the circuit if the d.c. resistance is below 1 k(2.

If the relay does not energise, try reducing R2 to
82k andjor increasing R1 to 820k} or IMQ. If
the relay remains constantly energised with no input
to Trl base, try increasing R2 or reducing R1 to
500kQ). These adjustments should only be necessary
with lower gain transistors andfor a less sensitive
relay and result in a less sensitive circuit.

CONNECTION TO RADIO

The possible ways in which the relay contacts can
be arranged to mute the receiver audio when the relay
is energised have been mentioned and a suitable
arrangement can easily be made. With valve receivers
it is best to leave low level audio circuits alone to
avoid introducing hum and muting is best achieved
by interrupting the h.t. supply to the output valve. In
this case a O-1uF capacitor should be wired across
the relay contacts to minimise sparking.

On a.m. receivers, the a.g.c. decoupling capacitor
to which the squelch circuit is connected is easily
located by reference to Figs. 1 and 3. It is usually
just “one resistor away” from the live end of the
volume control.

On f.m. receivers, the way in which the a.g.c volt-
age is derived depends on the type of detector used.
Figure 6 shows the a.g.c. circuits of typical valve
receivers with ratio and discriminator detectors. The
a.g.c. controlled stage(s) work in the same way as in
the a.m. circuits Figs. 1 and 3 and the a.g.c. voltage
varies as before for p-n-p transistor, n-p-n transistor
and valve stages.

For normal squelch use, VR1 is set so that the
relay just energises when no signal is received by the

+
(a) To squelch circuit (b}
Ratio detector «+ Discriminator

radio. Any reasonable signal will then cause the relay
to de-energise but it is often useful to set VRI so
that only strong signals can break through the
squelch. In this way, the crowded medium wave band
can be “weeded out” so that it is reduced to a few
strong local stations separated by silence.

Although the squelch circuit is very sensitive, it is
necessary to switch it off in order to receive very weak
signals that do not produce any noticeable a.g.c.
voltage.

The circuit draws about 15mA when the relay is
energised. In normal use the relay will not be ener-
gised for long periods and several week’s life can be
expected from a PP3 battery; the author’s circuit con-
tinued to work with a battery voltage as low as 4
volts. It is important to switch off the circuit when
the radio is off or the battery will soon be drained,
especially with the valve radio circuit where the
relay would remain energised.

MONO-STEREG AMPLIFIER

continued from page 398

.

usual twin wiring, and relies on a single wire, with earth
return. The amplifier, as shown, will not operate satis-
factorily under these conditions.

Power Supply

This is quite conventional. The only points to note
are that the mains transformer and smoothing choke
are sufficiently large to handle the current required.
The rectifier specified (GZ34) is the octal-based near-
equivalent of the popular EZ81, which can equally well
be pressed into service if desired. A B9A holder is
required in place of the octal base. If this valve, or an
EZ80 is used in preference to the GZ34, a separate
6-3V heater winding will not be necessary on the mains
transformer, as the heater-cathode insulation of these
valves is sufficient to permit using them with the
heater winding which supplies the remaining valves.
The EZ80 is on the low side to handle the power neces-
sary for stereo operation but will be sufficient, initially,
for a mono version of the amplifier, and has the same
base connections as the EZ81, with which it can be
later interchanged. Smoothing capacitors C15 and Cl16
should be of the rated capacity, or slightly larger. De-
coupling capacitors C4 and C54 are essential for stabi-
lity, and should not be omitted, although, if space is at
a premium, they may be reduced to 16uF at the rated
working voltage.

to be continued

411

www americanradiohistorv com


www.americanradiohistory.com

MEDIUM WAVE
* RECEIVER -

D.GIBSON G3JDG

DESIGNS for various types of receiver have com-

monly appeared in the popular construction

journals. However, these have fallen into two
categories, those for the short wave amateur bands
from 1-8 to 30MHz, and those more specialist types
intended for the higher frequencies such as 144MHz.

To date, the medium wave enthusiast appears to
have been sadly neglected, and the purpose of this
article is to offer ideas on which a specialist receiver,
intended specifically for the 0-5 to [-SMHz segment
of the r.f. spectrum, may be founded.

The circuitry provided offers a medium wave solid
state receiver, but there is room for improvement
both in performance and construction. Tt is intended,
therefore, that this article should stimulate ideas for
further experiment and improvement rather than offer
circuitry which should be copied parrot-fashion.

DESIGN CONFLICTIONS

Any design is, of necessity, a compromise. In deal-
ing with a medium wave receiver the same conflic-
tions arise as for any receiver. Perhaps the two most
important are sensitivity and cross-modulation
characteristics with second channel interference run-
ning a close third. Other problems, such as noise,
selectivity and spurious responses must be consid-
ered

An inherent weakness in superhet design is image
interference. The receiver shown minimises this by
the choice of a high i.f. frequency—1-6MHz instead
of the more usual 465kHz. Selectivity is good
because there are two tuned circuits prior to the
mixer. The i.f. bandwidth at the 6dB points is
approximately 2kHz, this narrow bandwith assists
in selectivity and a. reduction in noise.

An am. signal, which is the normal type on
medium waves, has two sidebands each containing
identical information. Thus if we receive only one,
it is possible to achieve intelligibility, a technique
used in this design.

The narrow i.f. bandwidth is achieved by the use
of a half-lattice crystal filter containing two crystals.
The result is a filter having response characteristics
with very steep sides.

In order to minimise cross-modulation problems
the gain of the receiver is purposely kept low ahead
of the mixer, the main gain coming after the crysta.
filter.

In designing the receiver it was envisaged that the
average constructor would not have access to expen.
sive test equipment and many would not possess ¢
wobbulator or oscilloscope, two items needed tc
align an if. section accurately. Thus, in the presen
circuit, a commercial i.f. strip is used which is pre
aligned and on setting up in the completed receive
A -

C1

0 R1
Aerial % 2°2k
input Z

.
I Onjoft  —12v

—~12V to AF amp,

To tag 3 onlFT1

/
L T4
RO -
ik i [ R
R13
Osc, 10k

[ +ve

Icn
L _Rp30e
[ | |

Fig, 1: The front end circuit of the prototype receiver. Afternative circuits are given efsewhere in the article.
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v components list

Resistors:
R1 2:2kQ R13 10kQ R25 1kQ
R2 27kQ R14 2:2kQ2 R26 56Q.
R3 1kQ R15 1kQ R27 1Q
R4 220Q R16 10kQ R28 1Q
RS 2-2kQ R17 1kQ R29 18kQ
R6 27kQ R18 68kQ VR1 5kQ fqin
R7 2-2kQ R19 10kQ VR2 50kQ log
.R8 4:7kQ R20 33kQ VR3 5kQ log
R9 4-7kQ R21 2:2kQ2 VR4 5kQ tin
R10 470Q R22 470Q VR5 10kQ 1tin.
R11 680Q R23 560Q
R12 4-7kQ R24 4-7k€}

All resistors 10% IW miniature, all potentiometers
miniature carbon

Capacitors:
C1 O1uF
C2 O0-1uF
C3 0-1uF
C4 O01uF
C5 O0-1uF
C6 O01uF
C7 30pF
C8 10uF 6V electrolytic
C9 100pF
C10 10pF
C11 30pF
C12 10uF 6V electrolytic
C13 10uF 6V electrolytic
C14 100uF 6V electrolytic
C15 100uF 15V electrolytic
C16 100uF 15V electrolytic
C17 100uF 15V electrolytic ]
C18 200uF 15V electrolytic
C19 1,000uF 12V electrolytic
C20 1,000xF 12V electrolytic

VC1/VC2/VC3 310pF swing variable 3-gang
capacitor

TC1/TC2/TC3 40pF trimmers (air spaced if
possible)

Cx see text

Cz see text

All capacitors 125V wkg., miniature foil
polyester unless otherwise stated.

or

Semiconductors:

Tr1 BF115 ) (or OC170 or 2N3819,

Tr2 BF115 [ see alternative circuits)

Tr3 2N706; Tr4 2N706; Tr5 OC81; Tr6 0C81D;
Tr7 OC81; Tr8 AC127

D1 6:2V 5% zener diode, 2560 mW.

Inductors:

R.F. coil Denco blue tran-
sistor coil 2T

Mixer coil Denco yellow
transistor coil 2T

Oscillator coil Denco white
transistor coil 2T

using BF115s
or 0C170s
in front end

R.F. coil. Denco blue min-
jature dual purpose valve
coil 2T

Mixer coil Denco yellow
miniature dual purpose
valve coil 2T

ILFT1 $1/T11/1-6 Denco

using 2N3819s
in front end

Miscellaneous:

.01

I.LF. strip IFA/1.6/SSB Mk. I, Electroniques;
S-meter, 0—-1mA, Eagle; 10Q2-35Q loudspeaker;
two open-circuit jack sockets; tuning dial assem-
bly, Electroniques SM2; case and chassis,
Philpotts Metal Works, Chapman Street, Lough-
borough; panel labels, Sherrard’s Training Centre
Digswell, near Welwyn, Herts.; plain Veroboard,
in. matrix and matching pins, rf. board
2 x 3% in., af. board 1§ x 3% in.; three terminals;
five knobs; two toggle on-off miniature switches;
one single pole changeover switch; two PP1
batteries; battery clips.

From
Tr2
collector IFT1

R16 10k _see text

-E
1
R15 1k
50K
VR2
IF Gain
av=oﬂ°\_°
onfo ,i

R23

cel. Rea -12v

20 447k 100 | via
; LS Jowarr
7. switch

+ve

%

Fig. 2: The if., detector and audio stages. R17 is 1K in the prototype but its value will depend upon the d.c. resistance of the meter

chosen.
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requires only one core 10
be adjusted for maximum
response.

FRONT END

The front end of the
receiver uses four transis-
tors, all n-p-n types. It is
a little unusual in that the
circuitry is turned upside
down to comply with the
positive earth, a require-
ment of the i.f. strip.

A warning here. The
transistors in the r.f. and
mixer stages are Mullard
types BF115 These tran-
sistors have four leads.
There are some transis-

o
|_
S

100p
2N3819 To tag 1
“ Tr2 on
- IF strip
TC2
é 470k
9 30p
I From
emitter-
S5+6k follower
(Tra4)
\ +ve

tors marked BFI115 cur-
rently on the market,
usually offered cheaply,
which have only three

Fig. 3: An alternative front end using f.e.t.s. Although this circuit lacks gain, the use of 2N3829's

should be an improvement.

leads. These three-lead

types are not suitable, J-
having been tried and
found to lead to instabil- x
ity. For those readers who
intend to use this design

as a basis for further ex-
periment, it is strongly
urged that only brand new
manufacturer’s semicon-
ductors be wused.

Another important con-
sideration is the choice of
device for the oscillator.
The type specified is a
2N706 and not a 2N706A.

The latter type was found

to emit rather more spuri-

ous squeaks than could !
I

RF Galn

be tolerated. Four 2N
706As were tried and all E

AW » — VAV
270 ol 470"
o4
68k I 56k IFT1 209
: Z

<
Mixer coil

Totag1
on
IF strip

From
emitter—
followes

(Tra4)

gave similar results where-
as the problems vanished
when the 2N706 was used.

The r.f. stage uses a,
Denco blue coil inductiv-
ely coupled to the aerial via a parallel-wired potentio-
meter. This method of r.f. gain control was adopted
in favour of the more common configuration of vary-
ing resistive values and varying voltages fed to the
transistor because it offers an improvement in cross-
modulation performance.

ALTERNATIVE FRONT ENDS

In order to investigate the claims that field effect
transistors (f.e.t.s) gave improved cross-modulation
performance, a front end was constructed using
2N3819 f.e.t.s in the r.f. and mixer stages. The oscilla-
tor and emitter follower sections were left as shown.

Although these devices certainly gave improved
performance in one direction, they lacked gain and
were therefore abandoned in favour of bipolar
devices. There are f.e.t.s available which are superior
to the 2N3819 and doubtless these would prove
satisfactory, perhaps the 2N3829 which is a “hotted”

up version of the 2N3819.
. \
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Fig. 4: Circuit for the front end using p-n-p transistors. Although providing better gain it suffers

from cross modulation.

spot
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% < ebc/esc c dgs
o 0 0 000 O Ob o 00
o by b &

AC127 BF11S oc7 oC170 2N706 2N3819
ocs (fet)
ocsiD

Fig. 5: The transistor connections for the types mentioned.
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Base details

%
IF transformer type Si/Ti1/1.6

Fig. 6: The modification of i.f.t. 1.
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For constructors who are unhappy about the use of
n-p-n devices in upside down circuitry, a p-n-p front
end was tried using the trusty Mullard OC170. This
circuitry gave greater gain than that shown in the final
circuit but by the same token proved more suscep-
tible to the terrors of cross modulation. It must be
admittea, however, that sensitivity with the circuit
configuration gave most impressive results when using
ten feet of twin lighting flex as an aerial.

For the experimentally minded, the other two front
ends tried are shown in Figs. 3 and 4. Again, these
were wired up on a strip of Veroboard in superb “rats
nest” style and would doubtless benefit from a little
thought for further improvement.

One last point regarding the f.e.t. A friend working
at a university offered to check the actual gain of an
f.e.t. and with an untuned load found this to be only
3dB, a result verified by his learned tutor.

LOCAL OSCILLATOR

The oscillator uses a standard Denco coil but note
that this is the white one intended for an if. of
1-6MHz. It is coupled to an emitter follower, also a
2N706, which gives good isolation between the
oscillator proper and the mixer stage. This isolation is
further enhanced by the use of very low value
coupling capacitors, nominally 30pF.

The use of a separate oscillator is common in
communications receivers to avoid any slight varia-
tions in the load offered by the mixer from detuning
the oscillator slightly or “pulling” it off frequency.
The emitter follower is an admitted luxury but the
circuit works very well and no pulling can be detec-
ted in the prototype.

Both oscillator and emitter follower are fed from a
stabilised supply obtained with the aid of a 62V
250mW zener diode decoupled by a 680Q resistor and
a 10uF 6V electrolytic. This is not the most stabie
of supplies but the use of further transistors in either
series or shunt stabilising circuitry was not considered
necessary, and to date this decision has proved
correct.

A transistor mixer requires very little in the way
of oscillator injection voltage and thus the low volt-
age to the oscillator stage plus the very low coupling
capacitors are entirely adequate. No advantage was
evident when either or both were increased. The
coupling capacitors were increased in value up to
1,000pF with no apparent increase in performance
and strangely enough, no apparent pulling of the
oscillator.

The if. strip has two crystals with the resultant
response centred on 1:62MHz and not 1:6MHz which
is the frequency for which the oscillator coil is inten-
ded. No deleterious results have come to light so far,
the oscillator core allowing a wide adjustment of
frequency. For the purist, intent on squeezing the
very last ounce of performance out of the circuit, then
theoretically the padder capacitor should be made
variable so that the slight variation in frequency can
be adjusted with due regard for the correct LC ratio.
In this case, it would be in order to use an 82pF
silver mica capacitor in parallel with a 30pF trim-
mer, preferably a beehive type so that these very
slight adjustments can be catered for.

THE I.F. STRIP

Coupling to the i.f. strip is via an i.f. transformer
mounted separately on the underside of the chassis.
The secondary winding is capacitively coupled to the

i.f. transformer on the strip. The value here is nomi-
nally 30pF. Increasing the capacitance will result in a
greater transference of signal but will load the i.f.
transformer on the strip more heavily. The result is
that although “better” results are obtained from the
loudspeaker, the shape of the response curve is distor-
ted and it thus becomes again a matter of compro-
mise as to how much shape distortion can be
tolerated.

In an effort to check this to the limit, the collector
of the mixer transistor was taken directly to the input
of the if. transformer on the strip itself, thus by-
passing completely the separate if.t. The resultant
distortion of the i.f. shape factor was quite marked
but selectivity was still reasonable.

A very important point is the adjustment of the
strip’s input i.f.t. This has two cores which can be
adjusted by a special plastic tool. Under no circum-
stances should the top core of this transformer be
touched. Only the lower core, accessible from the
bottom of the can, should be adjusted. This is very
important since the other, the top core, is carefully
pre-aligned by the manufacturers for the correct res-
ponse from the crystal filter.

The strip is colour coded by little blobs of paint.
These correspond to the numbers shown in the dia-
gram. To avoid any error here, a table has been
included showing which colour corresponds to which
number. This information is also included in the
Hobbies Manual which the manufacturer also
markets.

The resistor shown in series with the meter, i.e.,
between the meter and point 4 on the strip was
found superfluous with the particular meter used.
Originally a 5k{} skeleton preset was wired in directly
behind the meter for adjustment. A separate front
panel control permits the meter to be set to zero.

In the manufacturer’s circuitry for the strip there is
an error in the wiring of the a.g.c. on/off switch.
This should be wired as shown in the circuit diagram
and not as in the Manual.

The original circuitry also showed a 0-1uF capaci-
tor wired directly across the a.f. gain potentiometer.
The omission of this component will result in an in-
crease in signal but will also be accompanied by an
increase in noise. Varying the value of the capacitor
will produce pro-rata results.

A.F. SECTION

The a.f. amplifier section was derived from an
early Mullard design which was modified and ruth-
lessly pruned of components until the bare minimum
workable circuitry remained. Considerable experiment
was called for to get the circuit to function satisfac-
torily in both performance and current consumption.
With the values as shown, the circuit draws approxi-
mately 8mA in its no-signal condition. Current on
peaks is far greater than this.

Two jack sockets are wired in immediately follow-
ing the preamplifier stage. This was to allow head-
phone reception for one or two listeners or to take a
lead out to a tape recorder. The speaker remains in
circuit when these jacks are in use and it might be an
idea to utilise jack sockets with spare contacts which
could be arranged to break the supply to the other
three transistors in the interests of battery economy.

In its present form the receiver covers from 0-5M
Hz to 1-5MHz over a 180° dial. It has three separate

—continued on page 434
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SEMICONDUCTOR

TEGHNOLOGY

by M.F.DOCKER, M.Sc.

REVIOQUS articles in this series have shown how
semiconducting materials can be made to rectify
alternating current, respond to light signals by
producing a varying current when the illumination is
altered, and so on. These devices have all been two
electrode ones, or diodes. Their electrical behaviour has
been shown to be connected with the internal, atomic
energy levels of the materials used, and with the dis-
tribution of impurity concentrations within the devices.

Discovering the transistor

Shockley, Bardeen and Brattain together with other
research workers sought for many years to find a solid
state device which would produce amplification of
power; in other words a solid state version of the
thermionic triode valve. They were aiming to make a
device which had been theoretically predicted by
Lilienfeld. In 1948 they disclosed the invention of an
amplifier, different from the one that they were trying
to make, but none the less an amplifier. They called it a
transistor, a contraction of the term TRANSfer
resISTOR. It was not until several years later, in the
1960s, that the device they were seeking, the field effect
transistor, was found. This had to await the advent of
higher purity materials than were at that time available.

The device which they did make was a variant of the
point contact diode. They placed two metal cat’s
whiskers close together on the same chip of germanium.
One of the diodes thus formed was forward biased and
the other reverse biased. The amazing fact that came to
light was that the current between the two metal contacts
depended strongly on the current flowing into the
forward biased junction. A large current could be made
to flow across a high impedance reverse biased junction,
amounting to a high power outout, simply by altering
the current flowing in a low impedance forward biased
junction, a low power input. The solid state amplifier
was here to stay!

Basic transistor operation

In order to explain the transistor action it is con-
venient to discuss the p-n-p junction transistor. This is
a descendant of the point contact transistor and the
methods used in their manufacture will be described
later. At present it suffices to say that it consists of an
n-type base region, corresponding to the semiconduc-
ting chip in the point contact device, and two p-type
regions called the emitter and collector corresponding
to the forward and reverse biased junctions respectively.
The cross section of a typical device of this form is
shown in Fig. 1. The two p-type regions have to be
placed very close together in order to get a good
transistor action.

The voltages (batteries) shown in this figure corres-
pond to those used in the basic common emitter

416

PART FIVE

transistor circuit. The emitter to base junction is
forward biased by making the emitter positive with
respect to the base, and the collector to base junction
is reverse biased by making the collector negative with
respect to the base.

Emitter Base Collector

| |

Fig. 1: Basic physical representation of a junction p-n-p tran-
sistor. The connections here correspond to the common emitter
mode (emitter earthed).

At the forward biased emitter-base junction there is a
flow of holes from the p-type region to the n-type
region and a flow of electrons in the opposite direction.
However the impurity concentration of the emitter is
arranged to be much greater than that of the base so
that the number of electrons flowing from the base
to the emitter can be ignored in the simple treatment of
the transistor. In more rigorous treatments of the
device the “injection efficiency”” of the emitter is
involved: this is defined as the ratio of the current
flowing across the emitter base junction due to the hole
flow to that due to the electron flow together with that
due to the holes, or more simply it is the ratio of hole
current to total current.

Now consider what happens to the holes which are
injected into the base region. If the base region were
infinite in length all the individual holes would eventually
recombine with the majority carriers, electrons, which
are present in large numbers in the base region. However
the holes can travel on average a certain distance
through the base region before recombining. The time
they exist in the base region is called their lifetime and
is again an average concept. In the transistor the base
region is made as narrow as possible so that a large
fraction of the injected holes are able to diffuse to the
collector junction.

At the collector junction they come under the
influence of the electric field across the depletion layer,
and because of their positive charge they are attracted
to the collector which is negative with respect to the
base.

Once the holes reach the collector they constitute
the emitter to collector current. The holes which re-
combine with electrons in the base region result in the
number of electrons in the base region decreasing.
However the concentration has to remain constant in
order to maintain equilibrium so electrons flow into the
base from the external power supply, contributing to the
base input current.
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If by open circuiting the base no electrons are allowed
to flow into the base region from the external circuit,
only a very small emitter to collector current will flow.
However if a small base current is permitted to flow
an emitter to collector current many times this will be
able to flow. In this way current amplification has been
achieved. The ratio of the number of holes crossing
the base junction to the number suffering recombination
is called the beta of the device and given the symbol £.

Power gain

[t is now possible to see how a power gain can be
achieved. Considering the circuit of Fig. 2, called the
common base mode of transistor operation, it is seen
that the emitter current is almost the same as the
collector current as just explained. The input current
is the emitter current and the output current is that

1 -
[~ —
1b

7

Fig. 2: Circuit showing the common base transistor arrange-
ment (base earthed this time).

flowing from the collector. However these are nearly
the same in size, the ratio of collector to emitter current
being called the alpha of the device and given the
symbol «. So how has a power gain been achieved?

Remember that the collector junction is reverse
biased so the base to collector voltage Vbc is large,
perhaps 10V in a small transistor or 100V in a larger
device. However the base to emitter voltage Vbe is
very much smaller, typically 0-3V for a germanium
device and 0-5V for a silicon device. Consequently
there is a power gain between the emitter input and
the collector output of several hundred times.

A simplified relationship between the o« and the B of
the transistor can easily be found. From the explanation
so far given it is clear that the emitter current is equal
to the sum of the collector and base currents. Con-
sequently from the definitions of « and B the following
equations can be written:
“:lc/le:lc/([c+lb)=lc/(lc+lc/B)=5/(B+l)-
Alternatively the equation can be written in the form

B=a/(l —a).

The equation for « shows that it is always less than |
as B is always positive. A typical transistor could have
a current gain, 8, of 100. Consequently the value of «
for this device would be 0-99. Obviously a large change
in B gives rise to only a small change in «.

The manufacture of transistors

Various processes are used in the manufacture of
transistors in order to produce devices of different
capabilities in respect of frequency response, speed of
switching, power dissipation, maximum collector voltage
and so on. However many of the procedures are
common to those used in the manufacture of diodes.

The starting point in the production of a transistor
is once again a highly purified slice of silicon or ger-
manium or perhaps some other semiconductor as
mentioned previously such as gallium arsenide which is
being increasingly used in the manufacture of devices.

Into this material the appropriate impurities are intro-
duced in order to obtain the junctions upon which the
action of the transistor depends.

The grown junction transistor

The grown type of transistor is produced by the same
process used to prepare the grown diode. Either the
impurity content of the melt from which the crystal
is being grown is altered to obtain p- and n-type
regions, or else the rate at which the crystal is pulled
is altered giving the rate growth process. In either case
very close control over the process has to be exercised
in order to obtain a transistor which conforms to the
required specifications.

A grown junction transistor might be made in the
following way. Initially the collector is grown using a
comparatively high purity n-type melt and a suitable
seed crystal. After a short length of this material has
been grown p-type impurity is added to the melt in
order to over-compensate for the n-type impurity
giving a net p-type behaviour to the region. A very short
region of this material is proced to give a thin base.
Finally the emitter is grown by adding an excess of
donor impurity in order to give a region of low resis-
tivity and a high injection efficiency. Typical resis-
tivities of the collector, base and emitter regions might
be 10, 1 and 0-02 Q/cm. respectively. The resistivities
of the regions of course vary inversely with their
impurity concentration, low resistivity corresponding
to a high impurity concentration. This process can be
repeated several times in the growth of one crystal so
that many transistors can be produced together.

The next step towards a finished transistor is to cut
the crystal into slices. This means that the junctions
have to be located, and this is done by etching the
crystal, when the junctions are easily seen under a high
power microscope. The transistor slices are then cut
and divided up into small dice, perhaps one millimetre
square, to give the individual transistors which are
then mounted on to metal headers. Finally the leads
are attached by soldering or by alloying and the com-
plete transistor is encapsulated in its case and hermetic-
ally sealed to prevent contamination by airborne
impurities.

The alloy junction transistor

One of the most popular types of transistor is the
alloy junction device. This is made in the case of a
germanium p-n-p device by attaching two indium
“dots” to an n-type germanium dice. This is then raised
to an accurately controlled temperature of around
600° C for a short time. The indium dots melt and
dissolve some germanium from the dice until they are

o-os'—ﬁ
Base . ‘(—_— Collector P
4 0002
P
n .
! ~< f
0-005"

Emitter

»I 0-02" la—

Fig. 3: The structure of a typical p-n-p alloy junction
transistor.

saturated. After a short time the heating is removed and
the wafer allowed to cool. The indium solidifies again
but the germanium near the edge of the molten indium

—continued on page 423
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TAKE 2©

JULIAN ANDERSON

A series of simple transistor projects, each
using less than twenty components and
costing less than twenty shillings to build.

transistors about eight years ago I wanted to
build a one-transistor radio, operating a loud-
speaker without an external aerial. This was not
possible in those early days as there were no tran-
sistors on the market with sufficient gain. A few
months ago I had a crack at this again using the very
high gain silicon transistors now costing about a
couple of bob each, the result is published here.
I don’t want to mislead anyone, the volume is low
but it is sufficient for a child’s or bedside radio.

I ]VER since I first started playing about with

THE CIRCUIT

With the prices of nearly all components falling
—and transistors falling most rapidly, many readers
will think that it would be cheaper and easier to use
two transistors and do away with some of the other
parts. They are perfectly correct, but until there are
laws forbidding slavery in transistors there is a lot
of satisfaction in getting the last ounce of work out
of them.

The signal is picked up on the aerial winding L1
on the ferrite rod and tuned by VCI. L2 transforms
the signal and feeds it to the base of the transistor,
Cl1 acting as a d.c. blocking capacitor. The amplified
r.f. signal appears at the collector and finding its
path blocked by the inductance of TI1, passes
through C2. Now C2 and L3 are chosen so that they
form a tuned circuit, which is slightly damped by
the other parts of the circuit, and it encourages the
r.f. through it. The diode D1 detects this signal and
after being smoothed by Cl passes to the base of
Trl. The amplified a.f. signal appears at the collector
and T1 acts as the load, transforms it and feeds it to
the speaker. C2 is too low in value to pass much a.f.
but any that does is taken straight to the earthy side
of the circuit by L3. R1 provides the bias for the
transistor and will vary with the one chosen; it is
best found by experiment but will probably lie
between 47k} and 1MQ.

COMPONENT NOTES

Almost any m.w. ferrite rod aerial may be used
but the larger the better. If you want to wind your
own, the aerial winding should consist of about 70
turns and the secondary, wound either beside or on
top, of about 7 turns. Any transistor output trans-
former will suffice for T1, most of these are centre
tapped but this should be ignored. L3 is the primary
of an i.f. transformer; take off the can protecting this
and cut off the small capacitor if one is fitted; in this
case the centre tap and secondary are ignored. The
larger the loudspeaker the better and although suffi-
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No. 6
ONE TRANSISTOR RADIO

3o

m T S1 +9v

not used

vC2
(see text)

~l

Fig. 1: The circuit of the one transistor radio.

% components list

T1 Transistor output
transformer
L3 i.f. transformer
VC1 250pF variable Ferrite rod with m.w.
VC2-—see text winding
Tr1 2N2926 or similar 9V battery, loudspeaker,
D1 OA70, OA79, Paxolin board
OAB1 etc

R1—see text
C1 0-04uF
C2 100pF

cient volume is obtained with a 2in. speaker, the
larger ones are far better. A volume control, if
needed, is best fitted across the secondary of the out-
put transformer—a 10Q pot should do. If this were
fitted into any other part of the circuit it would
affect the working conditions.

CONSTRUCTION

Care must be taken in the layout. Owing to the
very high gain it is easy for the circuit to break into
oscillation and L3 must be kept well away from L1
and L2 and the collector of Trl must be away from
the aerial coil. This explains VC2; regeneration can
be applied by feeding a tiny part of the signal back
to the aerial coil, but the value of such a capacitor
will be in the order of 0-5pF and its value is critical.
It is best to keep the two apart as much as possible
and then with a wire fixed to Trl collector to
lay this near the winding. If the radio fails to oscil-
late reverse the connections of L2. If Veroboard is
used even the capacitance between the strips may
send it into uncontrolled oscillation.

The current consumption is between 4mA and
15mA and a battery should last a fair while under
these conditions.

After switching on, adjust the core in L3 for best
results over the section of the band you will
normally be using. B
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PART 10

Part 9 last month dealt with temperature-sensitive
transducers. This month a number of transducers
sensitive to other physical effects are described.

Proximity Detectors

Proximity detectors are used to sense mechanical
changes in objects, including the measurement of
length, position and movement. Among the most
prominent components used for these applications
are microswitches, reed relays, capacitive and induc-
tive probes.

Microswitches

The simplest form of proximity detector is the
mechanically operated microswitch and these devices
are widely used for control and safety applications.
Basically they are mechanical switches operated by
a small movement of a plunger and a typical micro-
switch is illustrated in Fig. 8. Single or double contact

/Plunger

VA
Contact
terminais
V—>

Fig. 8: Typical microswitch.

Fixing
holes

versions are available including normally open, nor-
mally closed or changeover. The contact is usually
made by a wiping action rather than a contact
closure as in relays and thus microswitches tend to
be self cleaning and consequently more reliable. The
actual movement is a sprung snap action which
generally requires a small button plunger movement
of less than 0-lin.

Most microswitches are available with various
add-on lever movements for depressing the button
and some are also available for rotary activation.
These are illustrated in Fig. 9 and can usually be
modified by the designer to fit a particular require-

T T

(a) Lever (b) Roller (c) Rotary
Fig. 9: Microswitch movements.

~

N/

M.K.TITMAN, B.Sc.(Eng)

ment. As the force requirement to operate the button
is usually from 20z. to 100z. for small microswitches,
the mechanical advantage of a lever allows
extremely sensitive, low force operation. Indeed low
torque devices requiring torques of less than loz.
are available,

Contacts are usually of silver or gold and in
common with relays maximum current and voltage
ratings are given. However it must be remembered
that the actual power which can be reliably switched
is considerably less than the product of these two
maximum ratings. Maximum contact ratings vary
from 0.2A, 250V d.c. and 2A, 250V a.c. to 1A, 250V
d.c. and 10A, 250V a.c. Power levels for these
contacts would generally be 20W and 100W respec-
tively for reliable operation. Contact and mechanical
life are generally 10° to 10° operations. :

Since microswitches are mechanical in operation
they are inherently unreliable components as they
have a definite lifetime. However they are widely
available at prices from Ss. to 20s. for domestic
types, to 10s. to £10 for robust and special purpose
industrial units. Disadvantages include the low speed
of operation—usually less than S00 operations per
minute—and the switch bounce associated with
contact closure. Operating time including snap
action and switch bounce is usually S5-15msecs.

Microswitches are used in electronic equipment
for safety applications such as the disconnection of
dangerous h.t. voltages when panels and casings are
removed and also as the switching element of push
buttons. They are particularly suitable for button
arrays where their size contributes to high button
density on front panels. In domestic and industrial
applications they are used to sense the closure of
doors and guards and as limit switches for machinery.

Reed Relays

Reed relays in conjunction with permanent
magnets are being used increasingly in applications
where high reliability and noncontact conditions
are required. Since the construction, rating and
design limitations of reed relays have been discussed
in Part 7 in this series we will consider only the
transducer aspects of their operation.

The reed operation when activated by a perma-
nent magnet is shown in Fig. 10. It should be noted
that the axis of the magnet should be in the same
plane as the reed axis for correct operation. As the
magnet approaches the reed the contact is closed
(Fig. 10(a)) and the minimum distance for reliable
operation for a given magnet and reed is termed the
just operate distance. When the magnet moves away
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Fig. 10: Reed relay operation.

from the reed the contact opens (Fig. 10(b)) and
this distance is known as the just release distance and
is greater than the just operate distance. Typical
spacings are 0-2-0-4in. and 0-3-0-6in., just operate and
release distances respectively, for small 0-2in. dia-
meter, lin. long magnets and average reeds to 1-2in.
for larger 0-5in. diameter 2in. long magnets.
Permanent magnet and reed combinations are
used as proximity detectors for applications where
high speed switching or noncontact operation is
required or for high reliability. Reed switching times
are an order better than microswitches at 1-Smsecs
and operating rates are higher with maximum
greater than 100 operations per second. Lifetime is
also increased to 107-10° operations, however the
contact ratings are considerably reduced at 3-10W.

Capacitance Probes

Whilst capacitance probes are not generally avail-
able as components they are useful as proximity
detectors particularly for metal detection. They con-
sist of a, plate connected to an oscillator circuit
whose capacitance, with respect to the earthed object
being detected, increases as the probe approaches.
This alters the oscillator frequency and by feeding
into a tuned circuit and detection stage a voltage
variation is achieved which can operate a meter or
switch a relay. The operation is illustrated in the
block diagram of Fig. 11. ’

Jost — v 8
B — /\
W= A
% Distance

Fig. 11: Capacitance probe system.

The advantage of this form of proximity detector
is that a proportional signal results and can be used
for measurement and in addition the probe is very
robust and easily constructed. Disadvantages are
that the probe requires additional circuitry for con-
trol purposes and can be affected by atmospheric
conditions such as humidity.

Inductive Probes

Inductive probes are used for precise linear
measurement and a typical probe is shown in Fig. 12.
The inductance of the coil is varied by the move-
ment of the plunger which moves the coil core. The
inductance variation is used to vary the frequency
of an oscillator and the frequency variation is
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Fig. 12: Inductive proximity transducer.

L)
monitored by a frequency to d.c. converter. Hence
a proportional signal can be achieved and used for
position or thickness measurement. The spring load-
ing of the plunger allows a continuous surface
or thickness variation measurement to be made.

Such transducers are generally used for fine linear
measurement in the region of 0-00lin. to 0-02in.
Consequently they are precision made and extremely
expensive. They are not robust and consequently
are not generally used for control applications.

Pressure Transducers

By far the most interesting pressure transducers
to the electronic engineer are those used for sensing
and producing acoustical air pressure variations.
However since loudspeakers and microphones have
been discussed in a previous part in this series no
further discussion is necessary. The remaining pres-
sure transducers are not generally used in electronic
equipment as components and have specialist
applications only. Consequently they will be discussed
only briefly.

Mechanical Pressure
Transducers

Standard pressure gauges are used as electrical
transducers when fitted with electrical contacts,
mechanically operated. Two basic configurations
are used as illustrated in Fig. 13. The Bourdon
pressure gauge consists of an elliptical cross-section
tube which tends to uncoil, as the pressure increases
and this results in the pointer moving: at a specific
point the contacts close. Both normally-open and
normally-closed versions are available as well as
changeover types.

Scale
vy P Contacts
N
!
{
Contact g
adjustment & i 4+— Pressure
\
Contacts \
Cross
» section Diaphragm
Pressure

(a) Bourdon tube (b) Diaphragm

Fig. 13: Mechanical pressure gauge and transducer.

The diaphragm pressure gauge is the basis for
most pressure transducers and in Fig. 13(b) the
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electrical output is obtained from contacts which
close when a pressure increase forces the diaphragm
outward. Adjustment of the pressure at which the
contacts close is achieved by screw adjustment of
the contact. Since the diaphragm displacement is
proportional to pressure any form of linear dis-
placement transducer may be used. The basic
methods used however are: the alteration in air gap
of a transformer which gives a variation in trans-
former output; the resistance method in which car-
. bon piles are used and connected in bridge form
with resistors to give a balanced output; and the
piezoelectric method which uses changes in the
characteristic of a crystal and hence an oscillator
frequency to give the required output variation.

Many miniature pressure transducers utilise a
semiconductor strain gauge element connected as a
bridge to give a proportional electrical output signal.
Such a device is illustrated in Fig. 14. The pressure

Fig. 14: Miniature pressure transducer.

range for all these devices is dependent largely upon
the mechanical properties of the diaphragm and
varies from 0-10 ps.i. to 0-1000 ps.i. Prices vary
considerably and are generally in the range £5-£50.

Load Cells

Load cells are basically diaphragm pressure
gauges using piezoelectric, semiconductor strain
gauge or potentiometric electrical outputs for the
direct measurement of force or weight. Such devices
are generally available in miniature form at prices
from £5 to £25.

Light Operated Transducers

Since light operated transducers can be used in
a wide range of measurement and control applica-
tions a very large number of devices is available.
The applications include density measurement and
control, colour matching and mixing, exposure
meters, counting and pulse speed measurement and
control, proximity detection, infra-red sensing and
security applications. Three basic types of photo-
electric cell are used and these are known as photo-
voltaic devices, photoemissive cells and photocon-
ductive elements.

Photovoltaic Devices

These are essentially e.m.f. generators and are the
only devices which do not require an externally
applied voltage. The voltage generated across the
cell terminals is proportional to the light intensity
and although small can be used to drive a current
meter since it is generated at low source impedance.

Selenium Cells

The selenium cell is one of the most widely used
light sensing mechanisms especially since its spec-

tral response is very like that of the human eye.
The response peaks in the region of yellow-green
and falls off in infra-red and ultra-violet.

The construction of a selenium photovoltaic cell
is illustrated in Fig. 15. The selenium is spread whilst

Base plate

|

Selenium layer

Protective window ———s
Barrier layer

Translucent

Retaining annulus gold coating
L] A Insulated frame

-0 O+

Electrical

connection

Fig. 15: Selenium photocell construction.

molten across an aluminium base plate and then
annealed. The annealing produces a barrier layer
on the surface on to which is deposited an extremely
thin layer of gold to form a translucent surface
electrode. The surface is then protected by a trans-
parent glass or plastic window. Since the voltage is
produced by light impinging on the selenium surface
the cell is essentially a surface operated device and
for high power output levels a large surface area is
required. This can be an advantage in some appli-
cations since it can average light intensity over a
large surface.

The mechanism by which the e.m.f. is generated
depends upon the semiconductor characteristics of
the device. The barrier layer formed on the surface
of the selenium produces a barrier potential between
the translucent conductor and the selenium and
this is broken down by photon bombardment: the
greater the light intensity the greater the breakdown
and consequently the higher the e.m.f. produced.
Since the impedance is low only low e.m.f. levels
are generated but the current is sufficiently large to
drive sensitive current galvanometers. Alternatively
the e.m.f. can be amplified to give reading and
control signals. However the response characteristics
can vary with external influences and with time and
in consequence they are generally only used for
non-critical measurements and control functions.
Another disadvantage is that the cells suffer from
fatigue when subjected to light for long periods.

Selenium cells are widely available at prices rang-
ing from 10s. to £5 depending on construction and
size. They are also available in multifocus panel form
and as simple panels. The are fairly large and
commonly lin. square or larger in panel size since
they are primarily intended to give direct readings of
light intensity to galvanometers.

Photovoltaic cells are also manufactured using
alternative semiconductor materials in order to
operate in other spectral regions. Notable amongst
these materials are cuprous oxide and iron selenide.
Another important device is the gallium arsenide
photovoltaic detector which has an extremely high
amplification factor and is considerably more sensi-
tive than photomultipliers. These devices do not
suffer from lack of sensitivity at high light levels
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and can operate at temperatures in excess of 100°C.
They are however very expensive.

Photoemissive Devices

Photoemissive devices are valve-like structures in
which the flow of electrons is regulated by the light
intensity on the cathode. The cathode is surfaced
with a light sensitive material such as caesium,
which when bombarded with photons releases elec-
trons which are attracted to the anode which' is
maintained at a high positive potential. Figure 16
illustrates this construction and the circuit shows the
load resistor. The assembly is encapsulated in a glass
envelope and is either evacuated or filled with an
inert gas such as argon.

—+ve
ol

Cathode Ry

Glass Anode
envelope

\

(b) Circult

(a) Construction

Fig. 16: The photoemissive valve.

The vacuum photocell is used for precision lumin-
osity measurements since the current flow is inde-
pendent of anode voltage provided this is maintained
at a sufficiently high level to catch all the electrons
emitted from the cathode. The current is also linear
with light intensity which makes it particularly suit-
able for critical measurement and indication. A
further important advantage is that the vacuum
cell can operate at frequencies up to I0MHz.

The gas filled photoemissive cell operates in the
same manner as the vacuum cell but providing the
anode is at a sufficiently high potential electron
collisions with the ionised gas particles releases fur-
ther electrons. Consequently a current magnification
is achieved and a magnification of 10 is possible.
However these cells suffer from lack of linearity
and are limited to operating frequencies below
10kHz.

The spectral response depends upon the cathode
material and response peaks from the infra-red
region (caesium on silver oxide) to the ultra-violet
(caesium antimony) can be obtained. Disadvantages
of this type of device are generally due to their
large size and relative fragility. They are widely
available at prices ranging from £1 to £15.

Photoconductive Elements

These are basically light dependent resistors of
which cadmium sulphide and cadmium selenium
cells are widely used. Most of the photovoltaic
devices can also be used in conductive modes of
operation such as selenium and silicon. A typical
miniature cadmium sulphide cell is illustrated in
Fig. 17 and the deposited CdS track can clearly be
seen.

AN

Cadmium suiphide 1
track
——
Metal or plastic
case
Clear window 4

Fig. 17: The cadmium sulphide cell.

When no light reaches the conductive element the
resistance is high and this is known as the dark
resistance and the minimum value for a particular
device is quoted. Typical values are from 100k} to
10MQ. The resistance decreases rapidly with light
intensity falling to values of from 500 to 2k{}. Since
they are capable of high power dissipation—from
200mW to 1W—they can be used at current levels
which are sufficient to drive meter movements or
relays. Consequently they can be used in conjunc-
tion with low voltage batteries in direct control
systems, for example the automatic exposure control
of cameras. They are also small and very robust
which makes them particularly suitable for portable
apparatus.

The spectral response is generally biased towards
the red and infra-red regions but covers the visible
spectrum. The peak is in the orange-red region.
However since the response continues into the infra-
red region precautions must be taken when this is
not required. The operating temperature range is
wide and —40°C to +70°C is normal. Cadmium
sulphide cells are readily available at prices ranging
from 5s. to 40s. and are available with either end
view operation, as illustrated, or with side view.
The variation in price is determined largely by
method of construction and quantity requirements.

Photodiodes
and Phototransistors

The photodiode is essentially a photovoltaic device
since it operates by current flow due to incident
light breaking down the barrier potential of the
diode junction. However since the current flow is
dependent upon light it can be operated in the
photoconductive mode. Both germanium and silicon
photodiodes are available but silicon devices have
now largely superseded germanium devices due to
the wider operating temperature range and increased
power dissipation. In addition modern fabrication
techniques have resulted in a higher frequency res-
ponse of up to 150kHz compared with germanium
devices having cut-off frequencies of 3-10kHz. The
dark current is in the region of 50nA-10pnA for
silicon devices and 15-300pA for germanium.

The spectral response peaks in the red to infra-
red region but covers the visible spectrum up to
ultra-violet. Since the sensitivity is high in the infra-
red region they can be used as infra-red detectors
in such applications as fire and smoke detection.

The phototransistor is essentially a photodiode
which amplifies the current generated at the base-
emitter junction by incident light. Consequently the
operation and spectral response are similar whilst
the power output is considerably increased. The
frequency response however tends to be limited and
is usually less than 100kHz.

Figure 18 shows typical encapsulations for plastic
encapsulated -silicon diodes and transistors. Gener-
ally the lens is also of plastic, moulded to give the
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window window

Plastic

(a) Photodiode (b) Phototransistor

Fig. 18: Photodiede and phototransistor encapsulations.

correct focal characteristics. Glass encapsulations
are used for applications where humidity is critical.
The circuit symbols are shown in Fig. 19 for both
p-n-p and n-p-n phototransistors.

Both photodiodes and phototransistors are readily
available at prices ranging from 10s. to 60s. Multiple
arrays for such purposes as computer character

SL N N
I'\__ i
(b} (c}

(a)
Photodiode

[

NPN phototransistor PNP phototransistor

Fig. 19: Photodiode and phototransistor circuit
symbols.

Fig. 20 (left): Circuit symbol for the light-activated
— s.c.r. (lLa.s.c.r.).

recognition and readouts are also available and the
price depends largely upon the complexity. Photo-
diode and phototransistor arrays are now used for
a large number of applications such as paper tape
and card readers, interfaces and even in an extremely
complicated matrix form as a television camera tube
replacement.

Light Activated S.C.R.

The gate diode of an s.cr. can be operated by
incident light by the same mechanism as the
phototransistor and consequently these devices are a
logical extension of phototransistor applications.
Since the s.c.r. or thyristor behaves essentially as
a switch these devices cannot be used for light
intensity measurement but are extremely useful in
power control circuits. Light activated s.c.r.s (l.a.s.c.r.)
can directly switch power levels up to 2kW and
are therefore the most powerful light operated com-
ponent. They are used in industrial applications for
motor and heat controls as well as high power lamp
controls. The circuit symbol is shown in Fig. 20.

Since the applications of la.s.c.r.s are limited
they tend to be relatively expensive control elements.
Prices range from £2 to £20 and only a few of the
major semiconductor suppliers manufacture them.
However as their application becomes more widely
known it is expected that prices will fall.

Thé Future

Transducers are perhaps one of the least known
groups of electronic components in the electronic
industry. Since they largely measure and monitor
physical phenomena in fields unfamiliar to the elec-
tronic engineer this is to some extent understandable,

Conversely as they are essentially electronic, engin-
eers of other disciplines are likewise uninterested.
However it is in this group of components that
some of the most spectacular advances may be
made, since they can be linked directly with elec-
tronic complexes such as computers. This should
give increased stimulus to their development, par-
ticularly since the breakthrough of thyristors into
the domestic equipment field will increasingly require
direct transducer control.

Among the advances likely in the very near future
are integrated circuit photodiode arrays to replace
television camera tubes, especially for computer
interface uses such as character recognition and
drawn information. Similarly pressure sensing and
temperature controlling elements will be incorpor-
ated in linear integrated circuits to give direct elec-
tronic outputs. All these advances will be stimulated
by increased interest by electronic and other
engineers and it is for this reason that an under-
standing of transducer mechanisms is essential in
electronics today.

TO BE CONTINUED

BASIC SEMICONDUCTOR TECHNOLOGY

-~—continued from page 417

recrystallises into the main lattice. As the recrystallised
germanium contains indium as an impurity it is of the
p-type near to both of the indium dots. Consequently
at the boundaries between each of the p-type zones and
the n-type zones there are p-n junctions and the device
is now a p-n-p alloy junction transistor. Fig. 3 shows
the structure of such a p-n-p alloy transistor.

The two dots used for the emitter and collector
regions are either punched from a very thin sheet of
indium or else formed in small drops from molten
indium. The cellector is made several times larger than
the emitter to improve the efficiency of collection of
the holes injected into the base from the emitter. In
this way only a small percentage of holes are lost by
diffusion to the surface of the base region where they
recombine with electrons on the surface.

In the alloy junction transistor difficulty is experienced
in precisely controlling the width of the base region
during manufacture. The slightest variation in the
heating process can produce a base which is too wide
or too narrow. If it is too wide the frequency charac-
teristics of the device are poor because injected holes
take a long time to cross to the collector junction, and
also the alpha of the device will be reduced because the
number of recombined holes increases with the transit
time across the base. If the base is too thin the maximum
voltage which can be applied to the base-collector
junction will be reduced since if too large a voltage is
applied the collector junction depletion layer will reach
right through to the emitter and short out the transistor.
This means that it is difficult to achieve a very close
tolerance during manufacture and in many cases de-
vices are prepared in families and selected into in-
dividual types after they have been completed. Finally,
the device has leads attached and is then encapsulated
in a suitable container depending on the power dissi-
pation expected in the device.

Despite their limitations this type of transistor is
used extensively in low frequency amplifiers, power
control circuits and so on, although they are slowly
being replaced by the newer epitaxial devices.

TO BE CONTINUED
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Ex-Meter

Why do radio enthusiasts place
the S meter so high in the list of
receiver requirements? On tuning
the bands, one so often hears
remarks like, . . . coming in S7
here, Jack . . . using AR88 plus
40m dipole.” Very well, Jack
knows his signal is getting out,
but he knows nothing about his
field strength at that location.
No doubt he and his contact
both relate it with S readings, so
they continue with the ragchew
quite happily.

Looking closer at this business,
we find that on a receiver, when
a particular level of signal is
present at the aerial terminal, a
particular reading is given on the
S meter; but this is only true if
the r.f., i.f., and aerial atten. cir-
cuits are in the same condition as
when the S meter was calibrated,
ie. all gains unchanged and all
r.f. and if. circuits in tune. Even
with such a receiver, we find that
different aerials will give different
S readings for the same field
strength. To give useful signal
strength information to a contact,
all front end controls must be set
to maximum gain, and average
S meter reading taken over a
short period, and the result sent
back with full details of the
aerial type, length, height, direc-
tion along with details of its
special peculiarities due to sur-
rounding objects. From what I
hear on the bands, nothing ap-
proaching this is given, which is
understandable. Personally I dis-
like touching the controls after
reaching a good balance between
r.f., i.f., and a.f. gains. I am not
against operators having a rough
guess at the signal strength, but
am merely pointing out that there
is no need for a S meter. If one
wants to start using instruments
then use a proper field strength
meter and give the figures in
volts/metre—not in meaningless
S units.

Someone may say “Well 1 use
the S meter to find a peak while
tuning in weak signals”. Speaking
for myself, I have rarely come
across any DX which did not
require slight offset tuning to

avoid adjacent channel inter-
ference or to increase intelli-
gibility.

Take my advice, disconnect
that worthless gadget, add a
switch and a shunt, and use it to
measure something worthwhile—
like the h.t. current in each sec-
tion!—R. Mitchell (Glasgow).

Take 20
I have built the electronic organ
by Julian Anderson (August

issue) and while I am extremely
pleased with the results, I feel that
the claim that it can be built for
twenty shillings is highly mislead-
ing as my components cost 39s.,
the 2N2646 alone cost 16s!

I realise one can buy compon-
ents at one shop cheaper than at
another, but the differences are
small, Would it not be better for
the author to either confine him-
self to the limit or to change the
title of the series?—S. King
(York).

The author replies

The business of costing projects
is very difficult and this is why
prices are rarely given. The object
of Take 20 is to provide each
month a simple constructional
project which will fall within the
pocket of most readers. I am sorry
that Mr. King had to pay 39s.
for his components but I can
assure him that this project was
costed out from components
available from advertisers in
PRACTICAL WIRELESS. [In the
August issue OCS81 transistors
were advertised for prices be-
tween 2s. and 5s. (excluding un-
tested cheaper ones). Many shops
charge 6d. for resistors yet the
same ones are available for under
2d. from other advertisers.

The reasons for these price dif-
ferences are not usually due to
one retailer making a thumping
great profit but because a lot of
the components sold are surplus
in one form or another.

Because of this readers are well
advised to obtain as many lists
and catalogues as possible,
especially if component cost is a
major consideration in whether to
build a project or not.

Can I take this opportunity to
thank all the readers who have
written to me on Take 20 giving
various suggestions—these are
genuinely welcome especially the
ones asking for particular pro-
jects—Julian Anderson.
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Availability of Integrated
Circuits

We continually hear that new
integrated circuits are being intro-
duced and that soon most con-
structional projects will be based
on them.

Your excellent magazine has
given a number of circuits utilis-
ing i.c.s. yet the component
stockists in my area do not have
them and I am told that manu-
facturers are reluctant to make
these generally available.

I wonder why this is so? I am
sure that in the past amateurs like
the readers of P.W. have contri-
buted to the growth of the elec-
tronics industry, why should we
now be deprived of the latest
devices for experimenting?—]J.
Pope (London E.12).

Jack'’s alright

I agree in the main with your
comments in the June leader, al-
though I would prefer to see
your magazine carry on using
cycles. However, one point which
did strike me was your comment
on DIN plugs. As one who has
spent many hours making special
leads and soldering phono plugs
I see a need for standardisation.
However, I wonder why not the
GPO Jack, which has been used
by the BBC and others for years.
The two versions, two way and
three way, provide most normally
needed connections, in addition
to which they are very strong,
easy to fit and enable switched
sockets to be used. Equivalent
DIN plugs and sockets are also
usually at least 2s. more than
their counterpart jack sockets.—
R. J. Paulton (Birmingham, 26).

0ld Name?

1 wonder how many readers
have thought about the name
Practical Wireless? “Wireless” as a
word has almost fallen from our
vocabulary and “Radio” has
taken its place, yet our most pro-
gressive magazine sticks to its
title. I am not complaining, in
fact I think it is rather a pleasant
link with the early days—but it is
a bit odd isn’t it?—K. Matthews
(Cambridge).
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Can’t stand the din!

Whilst agreeing with most of
your June editorial concerning
changing standards your apprai-
sal of the DIN plug does nothing
but arouse my utmost wrath.

Admittedly the ‘“dreaded DIN
plug” does have the advantage of
multiple connections compared
with, for example, that other hor-
ror, the cheap ’n’ nasty phono
plug. However just thinking
about all those close packed pins
waiting for the stray strand of
wire or blob of solder to short
them out makes me shudder, not
to mention those two pieces of
metal casing which will inevitably
collapse between the fingers or
that tenacious plastic cover which
never budges an inch (sorry 254
mm!!) in an emergency. Even one
of my friends—a most staunch
supporter of the beast, was some-
what daunted when, after care-
fully rewiring all the DIN sockets
on his tape recorder to the inter-
national convention, he found
that the machine would not
match anyone else’s leads.

Anyone with any great respect
for his equipment should stick to
that good old stalwart, the szan-
dard jack plug. Reliable, almost
indestructible and easy to con-
nect, with switched sockets,
screening and 3-way (stereo) sys-
tems all easily available this is
quite simply unbeatable. And if
this is a little on the expensive
side another frequently neglected
plug (and, incidentally, the only
other species known to survive a
year of university parties, dances
and amateur dramatics!) is the
metal TV co-ax plug, which I
and several friends have indepen-
dently concluded to be the next
best thing, both on grounds of
performance, availability and
cheapness.

So all T have left to say to you,
DIN plug is go home and never
darken these shores again!—IJ.
Dowson (Trinity College, Cam-
bridge).

* * *

It is with regret that I see you
are lending your support to the
abominable DIN plug system.
The spread of these connectors
is one more example of the cur-
rent trend towards choosing the
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worst conceivable alternative and
making it a “standard”; a trend
which has already given us mean-
ingless mains flex coding and an
inconvenient unit of length
(millimetres, used for dimensions
of cabinets), and will doubtless
introduce peak music power be-
fore long.

Quite apart from the poor con-
struction, reliability and endu-
rance of the DIN plugs available
at present—a thing which could
be remedied—the system possess-
es inherent faults. The plugs must
be angularly aligned, which in
their usual inaccessible position
is difficult. The simultaneous use
of different pins results in a loss
of versatility. Some twelve dif-
ferent plugs exist, which makes
separate leads necessary for each
function even when functions are
not required together; and within
the common five-pin 180° plug,
variations are still necessary to
accommodate the morass of rev-
ersed connections, pin bridges
and series resistors. Did some-
body say standard?’—R. A. Lyons
(Reading, Berkshire).

[We agree that the DIN plug
system is not perfect but at least
it is a standard—something that
UK audio manufacturers have
not bothered to devise as yet.—
Editor.]

No Mars bar here

Now you DX experts, having
on your splendid equipment
received hosts of stations, look
about 11 pm towards the east!
There is a splendid prize for you,
the acme of man’s most earnest
endeavours, to contact any in-
telligent beings, outside his own
planet. It is the red planet Mars!

I believe that Lowell’s ideas are
nearer the truth even today, than
are all those of his opponents! I
am convinced there are a few
Martians left, safely ensconced
within some great castle-like
refuges, inside covered craters.

Go down the garden path to
your quiet den. Put on your
phones. At once the sweet silence
is subdued by babel. Yet may
there not still be some small un-
explored “windows™? Through
one of these a clattering, stac-
cato, intensive message may be

i
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received? The well informed
operator will know it can be from
nowhere on earth. He will be the
lucky guy to receive the first
“message from Mars!”

During the quite early days of
wireless, during Martian opposi-
tions, there were quite earnest
and some even desperate attempts
to contact Mars. ‘“Popular Wire-
less” even made a 24-valve set
as early as 1924. The results were
rather inconclusive. Some people
actually claimed to have received
signals; even the great Marconi
did! Nothing however could be
proved absolutely. Equipment to-
day is so much more powerful,
that success may be at last at-
tained!

With my little one to four
valve sets I myself have tried. My
finest results have generally ended
with a sweet little voice announc-
ing, “this is Sydney, etc, etc.” That
however was a well worth while
achievement. — A.  Trowbridge
(Middlesex).

The secret of success

I'm in rather a desperate situ-
ation at the moment and I won-
der if any of your readers could
help?

Having used valves in all my
constructional projects up till
now I have been blessed with
about 999% success, but being
more and more tempted by gleam-
ing transistors (and incidentally
the almost complete absence of
valve designs in P.W.) I decided
to have a go with semiconductors.
So far I have attempted about a
dozen designs of one sort and
another and the only one that
worked was a crystal set!

My latest project has been a
complementary push-pull ampli-
fier—could I get anything out of
it>—not a !'!! T adjusted biasing
resistors, substituted transistors,
checked the wiring till I was blue
in the face and I still couldn’t
even get a mA of quiescent cur-
rent. Meanwhile my friends
design these contraptions, which
always work perfectly, and then
even sell their designs but still
not a sausage out of my own
designs.

Please, what is the secret?—
Richard Ross (Warwickshire).


www.americanradiohistory.com

60 r.p.m. Geared Motor. This is a powertul unit,
driven by a mains motor of similar type to, but
rather larger than the average Tape Deck or
Record Player motor. The gear boxes may be
detached. It is, in fact, & unit measuring approxi-
mately 34 x 2§ x 1}in. thick. The final drive shaft
is }in. wide, lin. long. 38/~

A Mioro Meter bargsin. Limited quantity only,
centre zero 50—0-50 micro ampe. This is & Weston
Meter enclosed in clear perapex case for fiush
mounting. Dial size approximately 2{in. wide.
The acale is not engraved but has a red part in the
centre and a green part to the left of centre. Scale
could be cleaned off and re-written to suit your
particular requirements. Regular price probably
over £5 each, our price 20/68 each.

Battery Record Player. Made by Collaro. This s
made up on a unit plate with speed selector and
pick-up. The turntable s a heavy one and mea-
sures approximately 94ins. Pick-up is fitted with
the famous “‘Btudio” cartridge. Price 89/6,
postage and insurance 6/6.

E.H.T. Condenser. 28Kv. 0-0011 mtd. Suitable for
transmitting test conditions 6A at 300k/c. Bake-
lite case. 18/8 each.

88 Watt Tubular Element. Very well made unit.
The element is wound on a porcelain former then
encased in a brass tube terminated with beaded
leads 12in. long. Normal mains voltage. Price
B/- each or 54/- per doz.

Press to Make Switch. Double pole, 5 amp contacta
or can be used as single pole, 10 amp, contacts
250 volt working. Single hole fixlng. £/8 each,
84/- dozen.

Door Switch. Contacts open when plunger ia
depressed. Preventa lights being left on. 15 amp
contacts, 230 volt working. Made by Arrow. 8/8
each, 86/- per dozen.

Rotary Appliance Switeh, 16 amp, 230 volt on
moulded ceramic base. Operated by pointer knob
(not supplled). 2/- each, 18/- per dozen.

1/40th h.p. Motor. Made by the French (Cassor)
Company. Thls is an excellent totally enclosed
motor, powerful enough to operate small lathe,
drilling machine, washing machine, etc. It's speed
1a 1,450 r.p.m. Made for normal 50 cycle, 230/250
volta mains, totally enclosed, asize 2§ x 3}in. dia.
with lin. of }In. spindle. Price 19/6 plus 4/6
postage and Insurance.

Burglar Alarm Kit. Protect your home and family
by frightening away the Intruder. With our clrcult
& mains operated bell rings loudly directly the door
or window Is openmed. Kit compres 12 reed

itches, 12 s, relay, mains and
bell with circult. Price 49/6.
i F f _"-.I NICAD
,|. RECHARGEABLE
b ROy BATTERIES

8:6V 500mA size 1§ x 1{in. dia. type ref DKZ500.
Really powertul, wlll deliver 1 amp for } hour,
Regular price 82/6. Our price 17/8 each. New and

] | single cell

d. Other g

1-2V 6/8. 10 celi 12V 66/-.

ELECTRIC CLOCK
WITH 256 AMP SWITCH
Made by Bmith’s, these units are
as fitted to many top quality
cookers to control the oven. The
clock is malns driven and fre-
quency controlled so it is ex-
tremely accurate. The two small
dials enable switch on and off
times to be accurately set. Ideal .
for switching on tape recorders. Offered at only &
fraction of the regular price—new and unused only
89/6, less than the value of the clock alone—post
and insurance 3/9.

P INDICATOR LAMP

Panel mounting, consists of neon lamp in
red Plastlc lens with realstor in leads for
mains operation. /8 each. 24/- dozen.

BECKASTAT
This is an instant ther-
mostat, simply plug
your appliance into it
and its iead Into wall
plug. Adjustable set-
ting for normal air tem-
peratures, 13A loading
Wil save ita cost in &
season, 19/6, Post and
Insurance 2/9.

SOLDER GUN

A must for every busy man, Gives
almoat Instant heat; aiso {ilumi-
nates job, 100 watt 220/240v. 89/6
(saves you over 80/-), post & ins. 4/6.
BIG JOB 250 watt model 99/6 (saves
you over £3.10.0), post & ins, 6/6.

FLEX BARGAINS
Soreened 8 Core Flex. Each core 14/0076 Copper
PVC insulated and coloured, the 8 cores laid
together and metal braided overall. Price £8.18.
f" 100 yds. coil.

8 Amp 8 Core Non-kink Flex. 70/0076 insulated

coloured cores, protected by tough rubber sheath,
then black cotton braided with white tracer, A
normal domestfo fiex as fitted to 83 Kw. firea.
Regular price 3/6 per yd. 50 yd. coil 84.10.0, or
cut to your length 2/6 per yard.
10 Amp 8 Core Non-kink Flex. As above but corea
are 28/0078 Copper. Normal price 2/8 per yd.
100 yd. coll #7.10.0, or cut to your length 1/9 yd.
6 Amp 8 Core Flex. Ax above, but 2 Cores each
23/0076 as used for Vacuum Olesners, Electric
Blankets, atc. 89/8 100 yd. coil.

ELECTRIC TIME SWITCH
Made by Bmiths these are AC mains operated, NOT
CLOCKWORK. Ideal for mounting on rack or shelf or
can be bullt into box with 13A socket. 2 completely
adjustable time periods per 24 hours, § amp changeover
contacts will ewitch circuit on or oft d

contacts 10/~ pair.

uring these
periods. 89/8, post and ins, 4/6. Additional tlme

The Full-Fi STEREO SIX

The amplifier
sensation of the year

You will be amazed at the
fuilness of reproduction and
at the added qual.tiea your
records or tuner will
reproduce. Built into metal
- cabinet elegantly styled and
= teak finished to blend with
modern ish this uses an int. ted solid atate circuit with
an output power of 6 watts R.M.8. aplit over the two channels. The amplifier
is ideal for use with normal plck-ups and tuners, It has a donble wound
mains transformer and ganged volume and,tone controls—also awitching
for Mono to Btereo, tuner or pick-up, Other controls tnclude '“reble lift
and cut”, "balance’ and separate mains on/off switch. Price is #9.9.0,
plus 7/6 post and |1 kera (with tera) in olled teak finish
cabinets to match amplifier, $8.8.0 per pair.

DRILL CONTROLLER
Electronically changes speed from
approximately 10 revs. to maxi-
mum, Full power at all apeeds
by finger-tip control. Kit includes
all parts, case, everything and full
inatructions. 18/8 plus 2/6 post and
Insurance. Or avallable made up
£0/6, plus 2/6 post. .

THIS MONTH'S SNIP
3 STAGE PERMEABILITY TUNER

This Tuner is a precision instrument made by the famous
“*Cyldon" Company for the equally famous Radiomobile Car
Radio, It is & medium wave tuner (but set of longwave coils
available as an extra if req ) with a 5 Bg

1620 Kc/s-525 Ko/s and intended to operate with an I.F,
value of 470 Kc/s. Extremely compact (sise only 2 x 2 X }ina.
thick) with reduction gear for fine tuning. Bnip price this
month 18/6, with circuitof front end suitable for car radio or
a8 8 general pur ose tuner for use with Amplifier. Post Free.

. Horstmann "“Time and Set’’ Switch
t %.' (A 15 amp 8witch.) Just the thing if you want to come home
4 to & warm house without It costing you & fortune. You can
s delay the switch on time of your electric fires, eto., up to
14 houra from setting time or you can use the switch to give
a boost period of up to 3 hours, Equally suitable to control
processing. Regular price probably around £5. 8pecial snip
price £9/6, p. & ins. 4/6.

| 21 |-} oisTRiIBUTION pANELS

Just what you need for work bench or lab.

4x18 amp sockets in metal box to take
standard 18 amp fused plugs. Supplied complete with 6 feet of heavy cable and
18 amp plug. Bimilar advertised at £5. Our price 89/8,+ 4/6 P & I.

VARYLITE
‘Will dim incandescent lighting up to 800 watts from tull brilllance I
to out. Fitted on M.K. flush plate, same size and fixing ae stan.
dard wall switch so may be fitted in place of this, or mount on
;:r{;@; Price complete in heavy plastic box with control knob

BUY TIME SLOT METERS

If you hire out equipment such as TV aets by the hour then
these slot meters are what you require. We have 8 types,
8d. an hour, 1/~ an hour and 1/6 an hour, Brand new. Made
by the famous Weston Company. Price #3.19.6, postage and
insurance 6/6.

THERMOSTAT WITH PROBE
This has a sensor attached to a 154 switoh by a
14in, length of fiexible caplllary tubing—control
range (s 20°F to 150°F o it s sultable to contrel
a0il heating and liquid heating especially when in
buckets or portable vessels as the aensor can be
raleed out and lowered Into the vessel. This ther-
mostat could also be used to sound 4 bell or other
alarm when critioal temp. Is reached in stack or
heap subject to spontaneous combustion or if
liquid ls being heated by gas or other means not

controllable by the awitch. Made by the famous
Teddington Co., we offer these at 12/ each.
Postage and insurance 9/9.

HI FI BARGAIN

FULL F1 18 INCH LOUDSPEAKER. This ls undoubtedly
one of the finest loudspeakers that we have ever offered, pro-
duced by one of the country’s most famous makers. It has &
die-cast metal frame and ia strongly recommended for Hi-Fi
load and Rhythm Gultar and public address.

Flux Denslitity 11,000 gauss—Tota] Flux 44,000 Maxwells—
Power Handling 15 watts R.M.8, Cone Moulded fibre—Freq.
response 80-10,000 o.p.a.—apecity 8 or 15 ohms—Mains re.
sonance 80 ¢.p.s,—Chaasls Diam. 12in.—12¢§in, over mount-
ing lugs—Baffie hole 11in, Diam.—Mounting holes 4, holes
—#in. dlam. on pitch cirole 113in. dlam,—Overall height
Biin, A £8 speaker offered for only #3.9.8 plus 7/6 p. & p,
Don't miss this offer. 15in. 80 watt #7.19.6.

»
REED SWITCHES

Glass encased, switches operated by external
magnet—gold welted contacts. We can now offer
3 typesa:

Miniature. lin, long x approximately in. diameter.
‘Will make and break up to § amp up to 300 volta.
Price 8/8 each. 84/- dozen.,

8ta; 2in. long x 3/16in. diameter. This will
break currents of up to 1 amp, voltages up to 250
volts. Price &/« each. 18/- per dozen,

Flat. Flat type, 2in. long, just over 1/16in. thick,
approximately iin. wide. The Btandard Type
flattened out, so that it can be fitted into a smaller
space or a larger quantity may be packed Into a
square solenoid. Rating lamp, 200 volts. Price 8/-
each, 88 per dozen.

8mall ceramic magnets to operate these reed
switches 1/3 each, 12/- dozen.

ROTISSERIE MOTOR
Very powerfu! 7 r.p.m., operates
A.C. mains, 89/6,

from
plus 8/6 P. & P,

EXTRACTOR FAN
Cleans the air
at the rate of
10,000 cubic ft.
per hour. At
the pull of a cord it extract:
grease, grime and cooking

smells before they dirty
decorations. Buitable for

kitchens, bathroows, fac-

tories, changing rooms, etc.,

it’s 80 quiet it can hardly be

heard. Compact, 6in, casing

with 5}In. fan blades. Buit-

able wherever it is necessary to move
air fast. Kit comprises motor, fan
blades, sheet steel casing, pull switch,
maina tor and fixing bracket:

39/6

+8/8
and ins.

230 VOLT SOLENOID
{in. stroke. 8ize 23in. x
gt/n;. x 1§n. 14/8, postage

FLUORESCENT CONTROL KITS
Each kit comprises seven itema——Choke, 2 tube
ends, starter, starter holder and 2 tube clips,
with wiring Instructions. Buitable for normal
fluorescent tubes or the new *‘Grolux’’ tubes for
fish tanka and indoor plants, Chokes are super-
allent, mostly resin filled, Kit A—18-30 w, 19/8,
Kit B—30-40w. 19/6. Kit C—80 w. 19/6, Kit E
——85 w. 19/6, Kit MF1 Is for 6in., 9in. and 12in.
miniature tubes, 19/8. Postage on Kits A and B
4/8 for one or two kits then 4/6 for each two kits
ordered. Kits C, D and E 4/6 on first kit then
8/8 for each kit ordered. Kit MF1 3/6 on first
kit then 8/6 on each two kita ordered.

DEAC RECHARGEABLE BATTERY
1:3V-23000 mA/hr. tyg:a(QOOODKZ). Bize 2in. dla.
X §in. thick approx. mendously powertul, will
deliver 4 amp for § hour, Reghr price over £3
each. 8nip price 19/8 each. NEW AND UNUSED.

MAINS TRANSFORMER SNIP
a power pack for am-
plifier or other equipment?
These transformers have nor-
mal mains primaries (280/
240v.) and isolated secondaries
two types (1) 12v. 500mA. at
8/8; () 15v. 500 mA at 8/6.

THERMOSTATS
Type “A' 15 amp. for controlling room heaters,
s h al board as spindle for

olnter knobs. Quickly adjustable from 80-80°F,
/8 pius 1/- post. Buitable box for wall mounting.
8/-. P. & P, 1/-,

“B" 15 amp. This ia a 17in, lon& rod type
made by the famous Bunvic Co. Bpindle adjusts
this from B50-550°F. Internal sorew
alters the setting so this could be
adjustable over 80° to 1000°F. Bultable
for ocontrolling
furnace, oven,

ST kiln, immersion
heater or to make flame-stat or fire
alarm. 8/6 plus 2/8 post and {nsurance.
Type D"’ We call this the Ioe-stat as it cuta in and.
out at around freesing point. 2/8 amps, Haa many
uses one of which would be to keep the loft pipes
from freesing, if ale of our blanket wire (18 yd
10/-) is wound round the pipes. 7/8. P. & P, 1/-,

“B", This i standard refrigerator thermo-

stat, Bpindle adfustments cover norma) refrigera-
tor temperature, 7/6, plus 1/- post.
'l?pc “IE'. Glass encased for controlling the temp.
of liguid— icularly those in glass , vats
or sinks—thermostat s held (half submerged) by
rubber sucker or wire clip—ideal for fish tanke—
developers and chemical baths of all types,
Adjustable over range 50° to 150°F. Price 18/-
plus 2/- post and insuranoce.

Where postage ls not stated then orders
over £3 are post free. Below £#3 add 2/9.
8emi-conductors add 1/- post. Over &1
post tree. 8.A.E. with enquiries please
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ELECTRONICS (CROYDON) LTD

Dept PW 266 London Road, Croydon CRO-2TH

Also 102/3 Tamworth Road, Croydon
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TEGHNICAL
TRAINING

In radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish to
prepare for a recognized examination, ICS can
further your technical knowledge and provide the
specialized training so essential to success. ICS
have helped thousands of ambitious men to move
up into higher paid jobs—they can help you too!
Why notfill in the coupon below and find out how ?

Many diploma and examination courses available,
including expert coaching for:

® C. & G. Telecommunication Techns’. Certs.
@® C. & G. Electronic Servicing

® R.T.E.B. Radio/T.V. Servicing Certificate
@® Radio Amateurs’ Examination

® P.M.G. Certs. in Radiotelegraphy

@® General Certificate of Education, etc.

Examination Students coached until successful

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, incl. professional-type
valve volt meter—all under expert tuition. Transistor
Portable available as separate course.

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and Electronics.

Y L L e T T T
INTERNATIONAL CORRESPONDENCE SCHOO!S |
Dept. 171, Intertext House, Stewarts Road, London, S.W.8
Please send me the 1CS prospectus—free and without obligation.

(state Subject or Exam.)

NAME

ADDRESS

10/69

INTERNATIONAL CORRESPONDENCE SCHOOLS
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AMAZING MINI-DRILL

@\ﬁi‘_ﬂ_"@. iy Indispensable for precision

o drilling, grinding, polishing,
FOR ~=  etching, gouging, shaping.
PRECISION Precision power for the en-

husiast. Shocki f. Com-
M %EF( I— :;.1::55'?; tpo n:l;ep;;g;er f?:)nm

43} volt external battery. So
much more scope with
MINI-DRILL. Super Kit
(extra power, interchange-
able chuck) 79/6, p.p. 2/6.
De Luxe Professional Kit

"8 with 17 tools 130/- p.p. 4/6.
4+ 6 TOOLS Money ref. g'tee.

MERLIN SUPPLY C0.

Dept. PW10D, Nailsea, Bristol BS19 2LP

BI-PRE-PAK LT

£222-284 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
PHONE: SOUTHEND (0702) 46344

RETURN OF THE UNBEATABLE P.1. PAK.
NOW GREATER VALUE THAN EVER

Full of short lead d and el I p
nents, apProx. 170, We guarantee at least 30 really high | A.
quality factory marked Transistors PNP and NPN, and a
host of diodes and rectifiers. Mounted on printed clrcult
panels. ldentlfication chart supplled to glve some
Information on the transistors.

PLEASE ASK FOR PAK P.I.
P.1 2/- P & P on this Pak, ONLY 10/ e
Psk No. NEW, UNMARKED, UNTESTED PAKS

ted 3
B78 12 Lamurs Musone 10/
Bao 8 Dual Transistors, Bl NPN 1 0/_

Matched output pairs.

382 1 0 0C45-0C81D-0C81 Transistors, 1 0/_

Mullard glass types.

B83 200 ;7o ¥rR.F5 sivand Germ. 10/—
B84 T00 Mk prLoes; ™™ 10/
NEW, TESTED AND MARKED PAKS
B79 4L iy Dk 010/

381 1 0 Reed Bwitches, mixed types 1 0 /_

large and small
Capacitors, Electrolytics, paper, _
899 200 silver miea, etc. Post and pack- 1 0/ 28034 10,
ing, this Pak 2/6. 9N3819 FET .... 9/-
% ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE *
Send for our FREE lists and catalogue of all our producta. Check your own
hart.

equivalent with our free <l

Matched 8et, NPK/ Complementary Set.

PNP AD161-AD162 PR NPN/PEP _ Germ. PR
go%p. pair Pak - . trans,, Pak F.8 .

NO CONNECTION WITH ANY OTHER FIRM MINIMUM ORDER 10/-
CASH WITH ORDER PLEASE, add 1/- post and packing.
OVERSEABS ADD EXTRA FOR AIRMAIL

PRACTICAL INTEGRATED
CIRCUITS

Constructional projects in
Microelectronics for the
amateur experimenter
New from Newnes-Butterworth
by A. J. McEvoy, M.Sc. and
L. McNamara, B.Sc.

1969 144 pp. many illustrations
18s by post 19s. 6d.

THE BUTTERWORTH GROUP
88 Kingsway, London, WC2
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a beginner’s

TRANSIST

R

PART 1

NUMBER of useful LCR bridges suitable for

the home constructor have been described in

the past, some with fairly complex circuitry,
and therefore suitable as accurate laboratory stan-
dards. The author, however, felt the need for a quite
simple instrument which would constitute a useful
addition to the average home workshop. The present
bridge was built up on Cir-kit board, with used
components which were immediately to hand in the
spares box. All parts can, of course, be purchased
new if necessary.

Of the three constants, inductance, capacitance,
and resistance, commonly encountered in electronic
circuits the one most likely to require test facilities
which are not immediately available is capacitance.
Generally, coils and resistors can be satisfactorily
tested, at least for continuity and resistance, with a
good ohmmeter. Even larger value electrolytic capa-
citors of 16uF and above can be roughly examined
in this way, by comparing the size of the “flick”
registered on the ohmmeter due to the charging cur-
rent with that shown by a sound capacitor. D.c.
leakage is, in this case, detected by the presence of a
steady current, or a fixed value of high resistance,
which is generally greater in one direction than the
other. It is when dealing with small values of capaci-
tor, in the range, say, from 10pF up to a few micro-
farads, that difficulties may be encountered with the
usual meter tests, and it is therefore in this range
that the present instrument fulfils its most useful
purpose.

While the bridge principle will probably be
familiar to experienced constructors, a brief sum-
mary of the basic principles involved may not be
out of place for those encountering this type of
circuit for the first time. Referring to Fig. 1, a typical

3v
) Fig. 1: A basic Wheatstone
_=— bridge.

Wheatstone bridge, the application of a voltage of,
for example, 3V, between points A and B results in
no voltage appearing across C and D with the values
of resistance shown, so that no reading is shown on
the meter, M. This is because the bridge is in what is
known as the “balanced state”. In actual fact, the
voltages at C and D are each 0.3V with respect to A,
and are therefore zero with respect to each other.
The circuit would now become unbalanced if, for
example, resistance R2 were replaced by either a

CARPACITAN

CE B

higher or lower value. In these cases, the voltage at
D would differ from that at C, and this unbalance
would be registered by a reading on the meter.

A little consideration will show that, in Fig. 1

*

.. . . R1_R3

th dit f bal =
¢ condition of balance is obtained when B RA
so that R1= ——1‘2;41{3 when the bridge is in balance.

This basic circuit can, therefore, be used to deter-
mine the value of an unknown resistance when the
other three are known.

If we now replace R3 and R4 by capacitors, and
the source by an alternating voltage, the circuit
becomes that of Fig. 2, where, in the unbalanced
state, an a.c. signal appears between C and D, result-
ing in an audible note in the headphones, H.

A
R1 R2 )
Fig. 2: A Wheatstone bridge
adapted for reactance bal-
'\D c D ancing, using an a.c. source
H and headphones for detect-
c1 c2 ing balance.
B

Now, let us consider how to use this arrangement
to determine the value of an unknown capacitor.
If R1=R2, by making the unknown capacitor CI in
the figure and substituting different values in turn
for C2, we would eventually achieve a balanced state
(as indicated by silence on the phones) when
C1=C2, as only then would the above ratios be
equal. Note that the resistance of a capacitor to d.c.
is inversely proportional to its capacitance.
Obviously, this would be a rather clumsy procedure,
and a much better scheme is to fix C2 at some
convenient value, not greatly differing from the
expected value of Cl, and make one of the resistors
variable. This will enable an equally satisfactory
condition of balance to be obtained. Then, by
measuring the value of the resistance at this balance
point, and either having a calibrated scale, or calcu-
lating from the above equation, the value of Cl can
be determined. In practice, since we wish to be able
to carry out measurements over quite a wide range
of capacities, C2 becomes a switched bank of capa-
citors increasing in steps of 10 from 10pF to 100uF.
In this way, capacitors from IpF to 100uF can be
tested, and measurements carried out on cable and
even valve inter-electrode capacitances. Some typical
applications are discussed at the end of the article.

To return to the circuit of Fig. 2, this could be
made the basis of a very simple bridge, merely by
employing a 50 Hz mains input (obtained, for
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example, from the secondary of a mains transfor-
mer), retaining the headphones for detection
purposes. However, the slightly more elaborate
arrangement employed in the present bridge, as
shown schematically in Fig. 3, was considered well
worth while. The three main sections are an audio
oscillator, the bridge itself, and an audio amplifier
feeding into an indicating meter. The choice of this
arrangement has three advantages. First, the tester is
completely portable, being operated from two 9V
batteries; second, the operating frequency can be
chosen to enable the most suitable resistance-reac-
tance combination to be employed on all ranges;
and third, by amplifying the signal following the
bridge, the use of a meter becomes possible, enabling
higher accuracy to be obtained than would be the
case with a simple audio detector. A further advan-
tage concerns the testing of a capacitor for leakage.

Amp l

Fig. 3: A practical arrangement for a capacitance measuring
bridge, with an amplifier and meter to give a more positive
reading than Fig. 2.

This test is especially important in the case of the
sub-miniature type of coupling capacitor (usually 4
or 8uF) used in transistor audio circuits, as a par-
tially leaky component here can easily introduce
sufficient bias voltage variation to ruin a transistor.
The presence of leakage in a capacitor of this type
is immediately indicated with the present instru-
ment.

Oscillator and Amplifier

Figure 4 shows the oscillator circuit. Only one
transistor is used, and the transformer can be any
audio type which is conveniently to hand. Separate
batteries are used for the oscillator and amplifier,
so as to avoid unwanted feedback, or the effect of the
signal being picked up directly from
the oscillator instead of through the

Hz indicated by headphones across R2. The current
should be approximately 1mA. Headphones could
be used directly to the bridge after this oscillator
circuit, but some amplification enables a meter to
be used, as already explained.

—0
R1 56k0 R2 8:2kfl -9V

c1 —"_—’
O-1uF c?2

Y=

Output to
bridge

+

-0

Fig. 4: A simple 800Hz audio oscillator suitable for driving a
bridge.

A straightforward push-pull amplifier circuit was
decided upon, as the transformers and transistors
were available from an old amplifier which had just
been dismantled. The circuit is shown in Fig. 5, and
presents no novel features. It should be tested with a
speaker first, by injecting a signal from any a.c.
source. The no-signal current should be about 8mA.
A diode in series with the secondary of the output
transformer is used to rectify the d.c. signal and pro-
vide a d.c. voltage to operate the microammeter. In
the original bridge, an army surplus moving-coil

bridge. Since the instrument is a null-
point detector, it can be realised that
a small amount of pickup of this type
would have a serious effect on accur-
acy. Using a separate battery also
means that the oscillator portion can
be checked immediately after con-
struction, which, in any case, is advis-
able, for some adjustment to the
values of R1 and Cl may have to be
made if oscillation is difficult to ob-

tain. If this is the case, try also 'f','.f_’,ur:
reversing the connections to the wind- bridge
ings of the audio transformer, or
reversing the windings themselves. R1 RS
and C1 will also vary the frequency,

e AAAAA
VWW

oCs1D

———}.

—O
-9V

R8 ocs1 _H_
Diode
” S3

N

(M

R10

ocs1

R7 R9

so these should be altered, if neces- —*—
sary, to provide a note of about 800
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“+
-0
Fig. 5: A push-pull amplifier, detector and meter.
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J00R!

L
ACTICAL!

VISUAL!
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\

\

by doing

a new 4-way method of mastering

ELECTRONICS

and

1 OWN and
HANDLE a

complete range of present-
day ELECTRONIC PARTS
and COMPONENTS

i
— ===
kg —em:)—.

2 BUILD
| — and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

seeing . . .
READ and

J3 DRAW and

UNDERSTAND
CIRCUIT DIAGRAMS

® VALVE EXPERIMENTS

® AMPLIFIERS
® OSCILLATORS
® SIGNAL TRACER

® TRANSISTOR EXPERIMENTS

4 } cARRY ouT oVER 40 expPERIMENTS ON
—  CIRCUITS AND SEE HOW THEY WORK . . .

® PHOTO ELECTRIC CIRCUIT
® COMPUTER CIRCUIT

® BASIC RADIO RECEIVER
® ELECTRONIC SWITCH

® SIMPLE TRANSMITTER

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—
no maths, and a minimum of theory—no previous knowledge required. It will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

BASIC ELECTRONIC
INCLUDING . ..

® A.C. EXPERIMENTS

@ D.C. EXPERIMENTS

® SIMPLE COUNTER

® TIME DELAY CIRCUIT

@ SERVICING PROCEDURES

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please
send your free Brochure, without obligation, to: we do not employ representatives

----------- 1----------------—---------------
|
1

[ POST NOW

' FREE =

. BROCHURE |
I

| or write if you prefer not to cut page

NAME
ADDRESS

PLEASE PW10

1
i
i
BLOCK CAPS |
1
J
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LOW PRICE, H

iy with kers moun-

Al

ts are new and

d baffies. All speakers are ex-TV high quality with hi-flux

ted on {in.

tched and tested.

A

THE COWDREY FIVE. Speclally designed Corner Cablinet.
Fitted rubber feet. 204 x 13 x 73In. deep. Finished in teak wood
grain cloth with Vynair front. Fitted 8 x 3in., 7 x 4in. and three
5in. round speakers wired In series to match. 15 ohm Impe-
dance (handies 15 watts).
£6.6.0. P. & P. 8/6 each.

THE IMP. Wedge shaped extenslon
speaker cablnet Is fitted with 7 x 4In.
speaker. Covered |n walnut wood graln
cloth with fawn Vynalr front keyhole
slot in back. 74" x 6§".

Only 25/8. P. & P. 4/6 each.

SPEAKERS: Elac Heavy duty Ceramic Magnets 11 000 line 10in. round, 10 x 6in.
3 ohm or 15 ohm, 48/6, P. & P, 3/6. 8in, round 15 or 3 ohm, 42/6, P, & P. 3/6. E.M.l.
134 x 8in. 3 ohm, 48/-, 15 ohm 48/8, P. & P. 3/6. E.M.. 3in. tweeter 17/6,P. & P. /6.
E.M.1. 13} x 8in. fitted two 2}In. tweeters. 15 ohm 77/, P. & P. 4/6. E.M.1. 13{ x8in.
(15 ohm) Hi-Fi quality £5.19.8, P. & P.4/6. E.M.1. Woofers, 6} x 84in. square, 8 ohm,
59/6, P. & P. 4/8. E.M.l. Crossover, 16/6, P. & P, 1/-. EAGLE Crossover units 3 or

THE CAXTON COLUMN. This is a column cabinet 23 x 5§ x
53in. deep fitted with three speakers, Handles 8 watts and will
Improve the quallty of any tape recorder or record player. FInlshed
In wood graln cloth with sandstone Vynalr front it Is a real bargain
at 59/6. P. & P. 10/6 each.

cloth with a striped grey Vynalr front. Fitted with 13§ x 8in.
speaker with volume control. Please state impedance re-
quired—3 or 15 ohm. £4.5.0. P. & P. 7/6 each. Fitted with
two E.M.l. 13 x 8In. speakers and tweeter, 15 ohm Impe-

THE TENNYSON. Wedge shape for
table or wall mounting size 18 x 13} x
8¢In. deep, finished In grey cloth with
matching Vynalr front. 12In, Ketetron
speaker is fitted with bullt-in tweeter,
£4.7.6. P. & P, 7/6 each,

THE SCOTT. The elegant §
tapered cablnet, for table or §
wall mounting measuring
10§ x 18 x 5}in. deep, Is at-
tractively finished in black

IGH QUALITY SPEAKER SYSTEMS

16 ohms, 18/-, P. & P. 1/, Bakers 12In., 25 watt 15 ohm £6.8.0, P. & P.3/6.

dance capaclty 10 watts 30/ extra,

TEAK PLINTH AND PERSPEX DUST
COVER for 8P25 etc. #5.5.0, P. & P, 5/-
VYNAIR Widths from 40 to 54in’, 17/6
yd. oft roll, P, & P. 1/9. } yard, 8/-,
P. & P. 1/9. Bend 1/- stamps for samples.

8P MATCHING  TRANS-
FORMERS. 3, 7, 15 ohms, 8 watt, 11/8
P. &P, 1/6.

MICROPHONES: Xtal Hand Mikes,
B1201 with stand, 54/8. P. & P. 3/6.
ACOB Mike 45, 21/-. ACOB Mike 40,

P. & P. 1/, Xtal lapel Mike, 7/6, Guitar
Mike, 12/6. P. & P, 1/-.

FERROX RODS: 6 x3/,,in., 2/8; 4} x
fin., 2/-; 6xjin, 2/6; 8x{in, 8/-.
P. & P, 1/- each.

FERROX RODS WITH COILS, 4} x {in.,
8/6; 8 x5/,4in., 5/6. P. & P. 1/- each.
ROTARY SWITCHES: 2 Pole Maina
Bwitch, 8/—; 1 pole 12 way, 2 pole 2
way, § pole 3 way, 3 pole 4 way, 4 pole
3 way, 8/8 each. P. & P. 1/-,

8 ohm 2in.

CARTRIDGES
Stereo: Bonotone 8TA H/C Diamond
47/8. 9T A Bapphire, 37/8, 8TA Bapphire
80/-, Ronette 8105 Medium Output.
£8/6. 8106 High Output 28/6. DC284
Btereo Compatible 28/8. Acos GP83/1
Bapphire, 87/6. GP94/1 Sapphire, 89/6.
GP81 Diamond 48/-, GP81 Btereo
Compatible (High, Medium or Low
Output), 25/-. TA800 converts Philips
AG3301, AG3306 to B.B.R. BX1H.
Plug-in head complete with cartridge

¥I-. glap*.nue equivalent to B.B.R.
Mono: Acos GP87/2 will replace Collaro
and Garrard Mono cartridges, 18/6,
T.T.C. Crystal High Gain, 15/-. B.8.R.
TC8H Javu. equivalent, 88/-. Bonotone
2T88, 15/-. Post and Packing 1/6.

'ES WITH CORD and 3-5 mm.
plug. 8 ohm magnetic, 8/-. 2560 ohm, 4/-.
180 ohm with clip, 8/6, Xtal. P, & P. 6d.

PIANO KEY PUSH BUTTON SWIT-
CHES. 7 button inc. mains on off. 6

18/6. Dgn. Mike DM-391, 80/-. CM21

Xtal, 12/6. Telephone Pick-up, 10/6. banks of 6 P.C.O., 8/6. P. & P. 1/-,

50/—. TA700 equivalent to B.8.R, BX1M
92 MITCHAM ROAD, TOOTING BROADWAY,

-
B R 0 A D WAY E I @CIrONICS LoNDON, S.W.17 Teiephone 01-672 3984 (Clased all day Wednesday)
(Few minutes from Tooting Broadway Underground Station)

TRANSISTOR SPEAKERS
8/6, 3in., 10/6. P. & P. 1/~

Mon.—Sat. 9 a.m.
—$.30 p.m.
Closed Sat. 1.30—2.30 p.m.
Open Dally to Callers

R.S.T. VALVE MAIL ORDER CO.
BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM S.W.16

Tel. 769-0199/1849

1A7 _ 7/9 | 6BQTA 7/- | 6K7M 6/6 | 7Y4  8/6 | 20P5 B0/- | 80 7/6 | DF96  7/6 | ECF30 6/6 | EM80 7/6 | PCS7  8/9 | RG5/50080/- | UF89 /6
1D 718 | 6BR7 17/- | 6K7G  8/- | 9BWe 7/- [ 25A6 5/9 |85A2  7/8 | DH77 4/9 | ECF82 6/6 | EM81 8/3 | PCC84 6/6 | 8180 qo/— UL41 18-
1HS 7/~ | 6BR8 12/ [ 6K7GT 4/8 [ 10C1 12/8 | 26L6GT 7/- | 160B2 11/8 | DK32 7/9 | ECH21 12/6 | EM84 _ 7/6 [ PCC89 10/6 [ 8P4 8/- | UL84 7/~
1LDs 68/- | 6B87 85/- | 6K8  #/0 [ 1003 12/8 | 25¥5  6/- [ 160c4 9/8 | DK91 6/~ | ECH35 11/8 | EBU15020/- PCCISDIO; 8P41  5/6 | UMBO 5/
INGGT 8/- | 6BW6 14/6 [(6K8M 11/6 [ 1I0F1 14/9 | 25274  6/8 | 801 9/8 | 9K92  9/- | ECH42 11/- | EYS1 7/6 | PCF80 6/9 [ 8P81 5/~ | UU6  81/-
1R 6/ | 6BW7 18/- | 6K8G  8/- | 10F3 18/- | 2525  8/- | 807 9/- | DK96 7/9 | ECHs1 5/9 | EYs6 7/- | PCF82 6/8 | BTV280/80 | UU7 81/
184 5/6 | 6C4 5/- | 6KSGT 7/- | 10F9 10/6 | 2526  8/6 | 813UBA DL66 25/- | ECHSS 8/6 | EZ35  6/- [ PCF84 8/- 95/- | UU8 81/
185 4/6 [ 605G §/- | 6K25 15/- | 10F18 B8/-|28D7  9/3 120/- | DL92 6/8 | ECLso &/9 | E240 8/3 | PCF86 9/- | BU25 19/ | UU®  8/8
1Te  4/-|6C6_ 8/9|6L1 1%/~ | 10LL /-|30C1 e/9|sis "75/- | DLos 4/ | ECLse 7/- | EZ4l  9/8 | PCF801 9/¢ | 8U215012/6 | UY2l 9/8
3A4 4/ |6C8G  6/-|6L6G  7/9 [ 10LD1110/6 | S0C15 16/- | 866A 16/~ | DL /9 | ECTas 10/8 | EZ80  6/6 [ PCF803 9/9 | T41  17/8 | UY41 8/6
3Q4 7}, 6CD6G 24/ [ 6118 6/- | 10P18 18/6 | 30C17 16/- | 9584 5/3| DLe5s 7/ | ECLss 9/ | BZ81 5/8 | PCF80515/- | TDD4 8/8  UY8s  8/6
395 7)o |6CHe 7/ |6Qrc 6/~ |11E3 70/ |30Ci8 15/-|leas  8/¢| DL96  7/8 | ECLLe00 [ GZ30 10/~ PCF80613/- | U0 7/8 | VMP4G17/-
384 6/3 | 6CW4 12/- | 6Q7GT 8/6 | 13AT6 4/9 | SOFS  17/- | 4022AR67/- | DMT0 6/~ 30/ | GZ32 10/~ | PCF80815/6 | Ul4  7/8 | VP4B 85/-
3vé  ojo|6De  3/9|68A7TM 7/- | 12AT7 /- | 30FL1 18/ (5763 18/- | DY86 6/- | EFo g0/- [ G234 11/-| PCL8Z 7/9 | ULS 35/ | VR105/30
SR4cY 1o/ | GES 7/8 | 68CT  7/- | 13AUS B/ | SOFLI2 16/ | 7163 9/- | DY87 5/- | EF37a 7/~ | KTS6 18/- | PCL83 10/8 U258 18/
SRAGY 10 | 6F1  18/6 | 68G7 /- | 12AU7 5/9 | SOFLI416/6 | 7475 14/ | EBECC 18/- | EF3p’ 8/- | KT61 17/6 [ PCL84 8/6 [ U26  15/6 | VR150/30
sveG 8- | P8¢ 8/- | 68H7  8/8 [ 12AX7 6/8 | S0L15 17/- | A6l 9/6 | EAS0  8/6 | EF41 10/- [ KTé6 81/- | PCL8S /8  U78 [yl 8/-
5YsGT 6/ | 6F6G 8/ [e8y7 8/~ |12BAG 6/ |30L17 17/- | ATP4 %3 | EABCS06/6 | EFS0 6/ | KT8L 85/ PCL86 9/8 | U191 13/9 | VT25 15/-
874G /- |6F8G  B/6 | 6BETGT 4/9 [ 13BES 6/3 | 30P12 16/- | ATPS 13/- | EAF42 10/- [ EFS0  4/8 | KT81(7C5) | PENA4R0/- | U201 16/8 | VTIS1 80/~
Siaota 18- | 6F11  6/6 | 6BLGT 8/ | 12C8GT B/- | 3op1p 15/ | ATP7 8/6 | EB4L 10/- [ ERes 7/ 15/- | PENB420/- | USO1 12/6 | VU111l 8/9
6a7 15/ | SE18 8/ ggn;c'r x_;;e 12E1 ngl- 30PL1 16/- | AU  80/- | EB91 /- | EFes  6/6 | KT88 80/- | PEN45 7/- | U403  6/6 [ VU120 1%/8
Sl 1hia|eru 1:/0 o8q7 0 || s elg 30PL1318/6 | AUS  8/9 | EBCS3 8/6 | EF89  5/6 | KTW61 8/8 | PEN46 4/- [ U404  7/8 | VUSO8 86/
oAey e gm M: GUbGT 7;; 133G s ;_ S0PL1416/- | AZL  8/- | EBC41 9/9 [ EF91  g/9 | KTZ41 6/- | PL36 10/9 | UB0L 83/l WBIM 18/1
6AKD  5/- | Skas 18/ | Gvem 18l- | ioRSGT 8[| 35AD 116 | Az81 10/ EBCSO /9 | EPoa  g/6 | MLt 17/8 | PL81  8/- | UABCS0 6/8 | XH1-8 6/~
GALS 8/~ | xas 14)- | 6vea  4/6 | 12Q7GT g/~ | BL8 9/~ | CBLSL 16/- EBFS0 7/8 | EFo8 16/~ | ML6  7/6 | PL82  8/8 | UAF42 19/8 | XP18  b/-
CAMs ol | SR M OV e 2T o |35Wa 418 | ccmas 15/ | EBFSS 9/ | EF1Ss 66 | MSP4 10/ | PLss /6 | UBCAL 078 | JL3OING
gane gy | oXS2 B8 SYOGT US| 1a867 6 |35Z3 10/ |CLsa 0/ | EBFSS 6/6 | EF184 7/ (MUl4 76 | PL84 7/~ | UBCSL 9/3 MR U
6AQ5 618 | ooy 52| 6x5a  4/6 |128H7 3/ | SOZ4GT 8/ | Cyso 1s/e [ EBLL 14/- | ELsa 3/ [ MX40 18/6 | PLS00 14/8 | UBFSO 7/ SEGL 65/-
6AS7G 18/- | 3oM 9/ | 6X6GT 6/~ 12877 /9 | 3528 8/~ [CYsl ¥/6 | BLa1 19/ | ELs3 18f6 | N7s ' 19)- | PX4 141~ | UBrss 78 | SECT S0
6AT8 4/9 (¢ysG 4/- | 7B6  11/6 | 128K7 4/9 |37 6/6 | DaCs2 7/- | EBL31 27/6 | EL34 10/6 | N108 /- | PY38 10/ [ yccsd 8/8 | scpL  8B/-
6AU6 B/- | 6J5GT §/8 | 7B7 718 | 128R7  B/- | 42 8/- | DAF91 4/6 | RCo0 b/~ | E141 10/8 | NGTL 3/8  PY8L  5/9 | UCCSS 7/8 | cv1526 40/~
6B4G  20/- | ¢J6 8/8 | 7Cs £8/8 | 14H7 9/6 | BOBS  6/6 [ DAF9s 7/8 | ECC81 6/- | EL42 10/8 | NGT7 65/- | PY82 4/9 ( UCF80 8/8 [ ACR131100/-
6B8G B8/- |gJ7M  8/8 | 7C6  1B/- | 19AQE B/- | 50C5  6/8 | DOCSO 10/6 | ECCs2 b/9 | EL84 49 | 0A3  6/- | PY83 7/~ | UCH42 10/8 | VCR97 85/-
6BA6 b/~ | 677G 6/~ | 7D5  8/- | 20D1 10/- [ 500D8G81}- | DFss 8/- | ECCSS 6/ | ELOO  6/3 | oc3 /- | PY800 9/8 | UCHS1 7/- | VCRE17B
6BES 5/~ | 677GT 7/6 | 7H7  6/6 | 20F2 14/- | 50L8GT 8/- | DF70 9/- | ECC84 b5/6 | ELos 6/8 | 0Z4¢  4/6  PY801 9/8 ( UCL82 6/9 46/-
6BHS 9/- | exear &/~ | TR7T  18/- [ 20L1 20/~ | 78 9/6 | DF91  4/- [ ECC85 5/- | ELL80 20/~ [ PC86 11/ | R2 7/8 | UCL8S 10/- | VCR517C
6BYs 9/~ 6K7 191787  45/-|20P4 R0/- 5/- | Droz  8/6 | Eccae 7/6 | EM34 21/- I Pcss 11/6 | R1e  7/9 | UFaL 1078 -
SPECIAL 24 HOUR SERVICE T e DLg;ws gfsvum
3 ’ ’ 3 or .o .. 19/-plus
OBSOLETE TYPES A SPECIALITY SPOCIal 24 Hour oDarvss Dros,DKes.DLSG.. .. .. .. s?fa&u.,;"?'..m:

QUOTATIONS FOR ANY VALVE NOT LISTED . TRANSISTORS
Express postage 9d. per valve, Express Mail ACl27 7/6 | OC36 11/-| OC7T1  4/8 | OC81  4/- | OC83D 6/
Ordinary postage 6d. per valve. C.W.0. No C.0.D. . AF114 7/-|0C28 16/-]0C72 6/-| OC81D 4/-| OC83 6/
Complete range of T.V. Tubes avallabie from £4.5.0. Order Service ATy ;;_ o IH: %g 8i-| oceipM %gg g;‘

Manufacturers and Export Inquirles Welcoms AF117 7/-|10C45 4/-]0C7T 8/-| 0082 8/-| 0C200 7/8

SEND S.A.E. FOR LIST OF 2,000 TYPES
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b 22003 470
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™ L e *__ __ _ _S1(2-poleonjottganged) _ _ _ _,

Fig. 6: The complete capacitance bridge capable of measuring from 1pF to 100uF. The accuracy of the bridge can be improved by
decreasing the coverage of each range, revised component values being given in Table 1.

meter of 0-5SmA (500mA) f.s.d. was used; construc-
tional details are therefore given using this meter,
but, if a commercial meter is preferred, the front
pane! cut-out can be modified accordingly (see
Fig. 8).

The complete theoretical circuit is shown in
Fig. 6. Note that a 3 resistor (R10) and switch
(S3) are inserted so that the full-scale deflection
can be reduced on the higher capacitance ranges,
and the null-point dip more readily detected. This
dip switch was purposely chosen to be a “push-push”
type. Initially, the 3Q) shunt resistance is switched
in to act as a shunt across the meter. This is the
“safe” position, as the meter is protected from over-

Y components list

Resistors:
R1 56kQ R7 2200
R2 8-2kQ R8 4-7kQ
R3 500Q preset R9 4-7Q
R4 8-2kQ R10 3Q
R5 10kQ VR1 5kQ log. pot.
R6 47kQ
Capacitors:
C1 O-1uF C7 O-1uF
C2 1uF C8 1uF
C3 10pF C9 10uF
C4 100pF C10 100uF
C5 1,000pF C11 2uF
C6 0-01uF
Semiconductors:
TR1 OCT71 TR4 0C81
TR2 0C81D D1 OA9
TR3 0C81
Transformers:
T1 Intervalve transformer
T2  Driver transformer
T3 Output transformer
Miscellaneous:
B1, B2 PP3 or equiv.; M, Meter, 0-0-5mA; S1,
two-pole on/off switch; S2, one-pole twelve-way
wafer switch; S3, one-pole on/off switch.

loads imposed by the relatively large current on the
higher ranges, the switch then being operated as the
condition of balance is approached, to enable the dip
to be detected more accurately. Since the on-off posi-
tions are not indicated, there is a natural tendency
to return it to the “safe” position after use.

~

Details of the Bridge Circuititself

The bridge consists of variable resistor, VR1, which
in association with the test capacitor, fixed resistors
R3 and R4, and the switched bank C3-C10, constitute
the balancing bridge circuit by means of which the
null-point (dip) is obtained, A pointer knob and
scale, graduated in capacitance from 1 to 10 are
affixed to VRI. It was found originally that tHe
readings of capacitance tended to be cramped to one
end of the scale, and the pre-set resistor, R3, was
therefore added in series with VRI1. Although this
does not completely prevent cramping, it does tend
to distribute the readings more evenly over the
entire scale. Once the optimum position for this
pre-set has been determined, it can be waxed in
position.

Since there is only one basic scale for all eight
ranges, the fixed capacitors, C3-C10, must be chosen
with care, so as to ensure reasonably correct agree-
ment with the scale on all ranges. The use of close
tolerance capacitors is one possible way of tackling
this problem. However, the author considered this to
be an unnecessary refinement in a bridge which is
not, in fact, designed as an accurate standard, and
finally the following compromise was adopted.

Consider three capacitors of the usual tolerance
(5%) with a 10 times ratio in their values, e.g.
200, 2,000 and 20,000pF. On the X 100 range, with the
first of these connected in the test position, the bridge
should of course, register a null indication at a point
corresponding to 2 on the capacitance scale. Let us
assume that we start with a blank scale and a reason-
ably accurate capacitor bank, then this point can
be pencilled in as 2, which, unless we were particu-
larly unlucky in the choice of this first capacitor,
ought to represent a reasonably correct markmg.
Now switch to the X1 range, and substitute the
2,000pF capacitor which should result in a minimum
reading at the same point on the scale. If it does not,
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vary C5 by substitution until the scale does register
2 at this point. Similarly, C6 on the X10 range,
using the third capacitor for testing, can be adjusted
to give the correct reading. This procedure is repeated
for all ranges. The author was fortunate in having
a fairly large stock of capacitors. For the constructor
lacking this facility, the use of close tolerance capaci-
tors in the fixed bank might prove a better, and
possibly cheaper, solution.

On some of the ranges, it may not be possible to
obtain a reading in both the 1 and 10 positions on the
scale, but, with the large coverage of the instrument,
this is unavoidable. If the reader wishes to make a
more accurate bridge, and is willing to accept
reduced test facilities, say, equivalent to the first six
ranges from 10pF to 1uF, this can be achieved by
using the full number of positions in the range
switch (which, in the original design, is a 12-pole
type, with four poles unused. See Fig. 6), and reduc-

Table I

Value for full Value for half
Components  range coverage  coverage
C3-C10 10pF, 100pF 10pF, 50pF,

etc. 100pF etc.
four — 0-1uF, 0-5uF,
additional 1uF, SuF
capacitors
VR1 5000Q pot. 20004 pot.
R4 8:2kQ2 4-7kQ

ing the capacitance coverage on each range by half.
Suggested alterations to component values are given
in Table 1.

TO BE CONTINUED

M.W. DX RECEIVER—continued

gain controls for r.f., i.f. and a.f. The a.g.c. may be
switched in or out and a b.f.o. is also available at the

PRACTICAL

TELEVISION
in the OCTOBER issue

TRANSISTOR AND DIODE
ANALYSER
Not just a tester—an analyser! This tester will
not only carry out the normal diode and transistor
tests, including a test of transition frequency to
establish the frequency limitations of a device,

it can also be used to determine all the informa-
tion required for experimental purposes on a
transistor that is unmarked and whose connec-
tions, type and purpose are unknown. You
don‘t even have to know whether it is a pnp or
npn, germanium or silicon device.

HEAT EFFECTS IN TV RECEIVERS

) TABLE | .
Connection and colour codes for the IFA/1-6/SSB
Mk Il if. strip.
Connection Function Colour code
Number
1 Input Brown
2 Input (Earth) Plain
3 “S" Meter Plain
4 “S"” Meter Red
5 “S"” Meter Black
6 B.F.O. control Plain
7 B.F.O. control Orange
8 B.F.O. control Yellow
9 A.G.C. on/off Green
10 A.G.C. on/off Blue
11 A.G.C. on/off Violet
12 A.F. output Grey
13 A.F. output (earth) Plain
14 Negative line—12V  Black
15 Positive line (earth)  Plain
16 B.F.O. on/off White
17 B.F.O. on/off Black
18 I.F. gain Black
19 I.F. gain Pink
NOTE: All numbers without colour, i.e., plain, are
connected to earth. All numbers coloured black are
connected to the negative line.

flick of a switch. The ‘‘s” meter may be zeroed and
is useful for signal strength comparisons. The aerial
circuitry is wired for a single wire feed, but by a
simple modification can offer a balanced input. This
will be useful for devices such as balanced loop
aerials and the like.

Next month we will consider the construction of
the receiver followed by the alignment procedure.
A signal generator will be needed since the set must
be aligned carefully because of the very narrow
bandwidth of the i.f. strip.

TO BE CONTINUED
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Heat is the cause of more trouble in a TV set
than any other shortcoming. The faults attribut-
able to excess heat are examined and the steps
that can be taken to reduce heat described.

TOMORROW'’S SETS
Next month we shall be looking at the effects on
TV receiver design of the increased use of in-
tegrated circuits over the next few years. The
problems of design, the setmakers, the retail
trade and servicing will all be considered.

TRANSISTOR LINE OSCILLATORS
Basic waveform generating circuits described,
including the flywheel sync techniques in-
variably used with modern line oscillator stages.

SERVICING TV RECEIVERS
The next chassis to be tackled is the STC VC11
chassis as used in the KB Featherlight portable
and associated models.

PLUS ALL THE REGULAR FEATURES

on sale
September 19th
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DE LUXE PLAYERS

PORTABLE CABINET Asillu:

trated. To fit standard 75 /_

player or autochanger.

RCS AMPLIFIER 3 WATT.

Ready made and tested This

is & 2-stage unit using a

triode pentode condenser

coupled valve giving

3 watts output into a

8 ohm loudspeaker.

Tone and volume

controls mounted on

panel. Supplied with

knobs, joudspeaker

and valves UCLS2,

UY¥85. ororeqnency response

50-12,000 cps.

Sensitivity 200mV. 59/6

::INIGLE PLAYERS MON%
M1 Junior Mains £2.19.8 [ MA70 Transcrip’n £13.19.6

Garrard SRP22 .. £6.19.6 | Garrard 3000 with Sonotone

Garrard 8P25 MLII 813.19.6 | gTA Diamond  £12.19.6.

All itted LP/78 styliiand pickup cartridge complete.

8tereo/mono pickup 20/-extra except 3000.

GARRARD TEAKWOOD BASE WB.1. Ready 65/_
cut out for mounting 1026, 3000, 8P25, ATE0, etc.
GARRARD PERSPEX COVER SPC.1 for WB.1 65/_
BASE. Durable tinted aftractive appearance.

E.M.L PICK-UP ARM Complete with mono cartridge 29/6;
Xtal GP87 17/6; Stereo Ceramic 85/-. ACOS LP only. 10/6.
CRYSTAL MIKE INSERTS

14in. dia. 8/6; ACOS 1iin. dia. 9/6. BM3, lin. dia. 9/6
QUALITY RIBBON MIKE WITH GOOSENECK £11.11.0.

PORTABLE TRANSISTOR
AMPLIFIER PLUS
DYNAMIC MICROPHONE

A self-contained fully
portable mini p.a. system.
Many uses — ideal for
Parties, or as a Baby
Alarm, Intercom, Tele-
phone or Record Player
Amplifier, etc Attractive rexine .
covered cabinet, size 12 x 9 x 4in, with -
powerful 7 x4in. speaker and four transistor one watt
power amplifier Plus ultra sensitive microphone Uses PP9
battery. Brand new in Makers’

carton with  foll makers® Only 90 /_ Post
guarantes. World famous make. Free

WEYRAD P50—TRANSISTOR COILS
RASW 6in. Forrite Aerial | S8pare Cores
with ear aerial ooil 12/6 | Driver Tra
Oso. P50/1AC . 5/4 | Printed Cir CAl.
1.F. P50/2CC 47 5/7 | J.B. Tuning Gang .... 10/6
3rd 1.F. P50/3CC. ﬂ/- Weyrad Booklet ..... 2/-
Telesoopio Chrom als 8in. extends to 23in. 5/-.
PFerrite Rods Only. 8 x }in. 4/-; x _{in. 5/-.

VOLUME CONTROLS | 80 onm Coax 8P sa

Long spindles. Midget 8ize ( BRITISH AERIALITE
5K. ohms to 2 Meg. LOG or AERAXIAL AIR S8PACED

Post 5/6

eaoh item
AUTOCHANGERS MONO
Balfour Princess  £5.19.8
BSRSuperslim UA26£6.19.8

LIN. L/§ 8/-. D.P. 5/-| 40 /-; 60 yd. 30/-.
STEREO L/8 10/6, D.P. 14/8. FRXNGE LOW LOSS1 /6
Edge. 5K. 8.P. Transistor 5/-. | Ideal 625 lines d.

- WL ] N
Konurled knob T.V. Type.

Values 100 to 30K.,

1 - ATT
LD Sk o
T E
Carbon 30K to & mez. 4/ 6 7/ 6
VEROBOARD 0-15 MATRIX

50 OHMS to 100 K..
2} x 5in, 8/8 2{ x 3%in. 3/2.31 x 8}in. 3/8. ai x 6ln 5/2.

EDGE CONNECTORS 18 way 5/-; 24 wa.

PINS 86 per paoket 3/4. FACE OUTTERS 7/8
8.R.B.P. Board 0-15 MATRIX 2!in. wide 6d. per lin.
Sim wide 8d. per lin.; 5in. wide ll- per lin. (up to 17in.).

8.R.B.P. undrilled /,4in. Board. 10 ¥ 8in. 3/-.

BLANK ALUMINIUM CHASSIS. 18 s.w.8. 2Hn sides
7 x 4in., 5/8; 9x7in., 6/8; 11x38in., 6/6; 11 x7in. 7/8;
18 x 9in., 9/0 14 % 1lin., 12/6; 186 x 14m 16/-.

ALUMINIU Elesl.wK 12x 1gin, 6/8;14 x 9in. 6/0-
12 x 8 in. 4'8 10x7 in. 3{6: 8x6 in. 2/6; 6x4 in. 1
Q MAX CHASSIS CUT I ER

Complete: a die, 8 punoh, au Allen sorew and
din. 16/~ }in. 17/6 l}in. 19]/6 1iin. 24/- 2‘/,,11: 44;8

$in. 16/ lin. 18/6 1}in. 20/6 11in. 28/- &
fin. 16/9 1%/ in 19/6 11in. 21/6 2in. 29/- lin.sq. 28/6

WAVE-CHANGE SWITCHES WITH LONG SPINDLES.

2 p. 2-way, or 2 p. 6-way, or 8 p. 4-way 4/6 each.

1 p. 12-way, or 4 p. 2-way, or 4 p. 3-way, 4/6 each.
Waveohange “MAKITS” 1 p. 12-way, £ p. 6-way, 3 p. 4-way,
4 p. 3-way, 6 p. 2-way, 1 waler 12/-, 3 waler 18/-, 3 waler 24/-.
4 water 30/-, b waler 36/-.

TOGGLE 8WITCHES, sp. 2/6; sp. dt. 8/6; dp. 3/6; dp dt. 4/6.

ALL PURPOSE HEADPHONES

H.R. HEADPHONES 2000 ohms Super Sensitive .. 35/~
LOW RESISTANCE HRADPHONES 3-5 ohms .. .. 39/6
DE LUXE PADDED 8TEREO PHONES 8ohms. ... 78/6

“THE INSTANT"
BULK TAPE

ERASER ANO 42 /6
RECORDING poy
HEAD 2/8.
DEMAGNETISER

200/250 v. A.C. Leafiet 8.A.E. “168Y! WL'I""'.\
Minimum Post and Packing 2/6‘

Full list 1/-

f1 8 or 12v. outputs. 1§ a

RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

Written guarantee with every purchase, (Export—remit cash and exira postage, no C.0.D.) Buses 133, 68 pass door.

BARGAIN STEREO/MONDO SYSTEM

Attractive S8lim PLAYER CABINET with B.S.R. §STEREO
ntochnnger 4 + 4 AMPLIFIER and TWO matched

8iin. LOUDSPEAKERS Carr. 10/6

(0nly4vmlol wires to join). £19'19'6'
NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V . 2/3 | 100/25V .. 2/- | 8/600V .. 98
4/350V .. 2/3 | 250/25V .. 2/8 | 16/600V 12/8
8/450V .. 2/3 | 500/26V . 4/- | 18+16/500V 718
16/450V .. 8/- | 8+8/450V.. 3/8 | 50+ 50/350V -
32/450V .. 8/9 8+16/450V . .8/9 | 60+100/350V 11/6
25/25V .. 1/8 | 18+18/450V 4/3 | 82 + 32 +82/850V 8/6
50/50V 2/- | 82+ 32/350V 4/6 | 100+ 50+ 50/350V10/6

80U BIIN ELECTROLYTICS 1,2, 4, 5, 8, 16, 25, 30, 50, 100,
250mF 15V 2/-; 500, 1000mF 18V 8]0 2000mF 25V 7/-.
ERAMXC 500V 1pF to 0.01mF, 9d.
PAPER 350V-0-1 9d; 0-5 2/6; 1mF 8/- 2mF 150V 3/~
500V-0-001 to 0-05 Dd 011/-;0-251/8;0-5 8/~.
000\7—0'001 00022 0-0047, 0-01, 0-02, 1/8 0-047, 0-1, /8.
ILVER MICA. Close mlennoe 1%. 5-600pF1 2 580-2 200pF
2/- 2,700-5,600pF 3/6; 8,800pF-0-01, mtd 6/- eaoh
TWIN GANG, “0-0 208pP+170DF 10/6; 865pP minia~
ture 10/-; 500pF standard with trimmers 12/6: 500pF
midget less trimmers. 7/6: 500pF slow moﬂon. lnndlrd 8/-;
small 3-gang 500pF 19/6. Single 0" 365pF
SHORT WAVE. 8ingle 10pF, 25pF, 50pF, 76DF 100pF,
160pF 200pF, 10/8 each.
'rume Solid dieleotrio. 100pF, 300pF, 500pF, 7/ noh
MERS. Compression ceramfe 30. 50,
IWpF. 150pF, 250pF, 1/6; 800pF, 750pF, 1000pF, 2/0
RECTIFIERS. CONTACT COOLED } wave 60mA 7/6; 85mA
!%/3 1 BY100 10/- Full Wave Bridge 75mA 10/-; 150mA 19/6;
rects.
NEON PANEL INDICATORS. 250v. AC/DC, 3/6.
RESISTORS. Preferred values, 10 ohms to 10 meg.
}w., hv., 1w., 20% 8d.; 1jw. 8d.; 2w. 1/-; }w. 10% 6d.
H STA. ILI’I‘Y lw 19%,. 10 ohms to 10 meg. 2/-.
Dmo 59%. Preferred values 10 ohms to 22 meg., 9d.
WIRE-WOUND RESISTORS. 5 watt, 10 watt, 15 watt, 10
ohm to 100K. 2/- each. 8 watt 0-5 ohm to 8-2 ohm 2/-.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
p. 8/9; 2nnp 11/3; 4 amp. 17/6.
CHARGER TRANSFO! RMER P. & P. 5/-. Input 200/250v.
lor 8 or 12v., 1} amps., 17/8; 2 lmpl ., 21/-; 4 amps,, 80/-.
RAND NEW TRANSISTORS. OC71, 0C72, 0C81, 0C44,
0046. AF117, 6/- each.
MAT 100, 7/9 MAT 101, 8/6; MAT 120, 7/9 MAT 121, 8/6.
REPANCO TRANSISTOR TRANSFORMERS
TT45. Push Pull Drive, 8:1 CT, 8/-. TT48 Output, CTS 1. 8/-.
TT49. Interstage 4-5:. 1 8/-; TT52 Output 8 ohms, 20:1, 6/-.
TT23/4 PAIR 10 watt Amp. Transformers and cu’cult 85/-.

TRANSISTOR MAINS POWER PACKS. FULL WAVE
9 volt 500mA Size 44 x 2§ x 2in. Output terminals. 49/8
Switched. Metal case, crackle finish. On/off switch.
Halt Wave 9 volt 50mA 8ize 84 x 1}in. Snap terminals 82/6.
® volt 500mA TRANSFORMER ONLY. 2§ x 11 x 1}in. 10/6.
BENCH POWER PACK 280-250v. A.C. Mains 7
with Meter. Supplies 6-9-12v. 1 amp D.C.

MAINS TRANSFORMERS

250-0-250 50 mA. 6-3v. 2a. c;x;tre tapped. .
3. .3v.

Post
5/- each

o /-
35 35/~
3¢ v. 2 45/-
MI 20mA 8. 8v 1a. Sl X2x 18/6
MIDGET 220v. 45mA 6.3v. 2a . 23 x 2{ x 2in. 17/8.
HEATER TRANS. 6.3v. 1ia., 8/6; 6.3v. 4a. 12/6
Dmo tapped seo. 1.4v., 2, 3, 4 5, 8.3v. 12/8

14 &
ENERAL PURPOSE LOW VOLTAGE, Ontpnu 3,
456891012151824“(1801“8 80/~
1amp..6, 8,10,12, 16, 18. 20.24, 30, 36, 40, 48, 80 35/~
8 amp., 0—12v. and 0-18v. ... ............ .....
AUTO TRANSFO RMERS 0-115-280v. Inpnt/Ontput
6ow. 18/8 150w. 30/-; 500w. 82/6; 1000w. 185/-.

COAXIAL PLUG 1/3. PANEL SOCKETS 1/3. LINE 2f-,
OUTLET BOXES. SURFACE OR FLUSH 4/6.

BALANCED TWIN FEEDERS 1/- yard 80 or 300 ohms.
JACK SOCKETS Std. open-circuit £2/6, closed circuit 4/6.
Chrome Lead Socket 7/6. Phono Plugs 1/-. Phono Socket I/~
JACK PLUGS 8td. Chrome 3/-; 3-5mm C! e 2/8.

DIN SOCKETS Chassis 3-pin 1/6; 5-pin 8/-. Leld 8-pin 3/6;
6-pin 5/-. DIN PLUGS $-pin 3/6; §-pin 5/-.

‘] BARGAIN 38 WATT AMPLIFIER. 4 Transistor

BAKER 12in.
“SUPERB"’
LOUDSPEAKER

Suitable for alt Hi-Fi Systems.
Providesrich clearreproduction
of the deepest bass and remark-
able efficiency in the upper
register. Response 20-17,000
cps.  ‘“‘Baker” double cone
with special ““Ferroba’’ ceramic
magnet. Flux density 16,500
gausa. Bass resonance 22-26
cps. 20 watts rating. Voice coil
8 ohms or 15 ohms.

£1

48 page Enclosure

Manual 5/9 post pmd
LOUDSPEAKER CABINET
WADDING 18in. wlde. 2/6 1t.

BAKER “GROUP SOUND” SPEAKERS—POST FREE
‘Group 25’ ‘Group 35 ‘Group 50°

12i 120, Q1 15in.
shanit 0 ONS. s wait 95 Q0S. sowaie 18 gns.

ALL MODELS “BAKER SPEAKERS” IN 8TOCK

Goodmans Tweeter 841n. § ohm 85/-; EM.1. 2fin. § obm
7/8. Horn Tweeters 2-18ke/s, 10W 15 ohm 29/6.
LOUDSPEAKERS P.M. 3 OHMS. 21in. 3in. din, 5in, 7 x 4in.
17/6 each; 84 in 22/6: 8 x 5in. 21/-;10 x 8in. 30/- ;8 x2}in.21/-
10in or 12in. Double cone 3 or 15 ohm 39/6;

E.M.I. Double Cone 13} x 8in., 8 or 15 ohm models, 45/-.
Ditto with twin tweeters and X/over. 3, 8 or 15 ohm, 79[0.
S8PECIAL OFFER! 8 ohm, 2}in; 8 x 4in; 80 obm, 2tin, 2}in
15/6 ERACH 25 ohm, 8x4in; 85 ohm, 8ln.
TYPE 15 ohm, 7 x 4in., 8 x 5in.

8in. LOUDSPEAKER UNITS 8 ohm 27/0. 15 ohm 30/~
8in. De Luxe Ceramic 3 ohm 45/-; 15 ohm 50/-.

8in. LOUDSPEAKEE TWIN CONE 3ohm 86/-.

5in. WOOFER. 8 watts max. 20-10,000 cps. 8 or 15 ohm 38/6.
OUTPUT TRANS. EL84 4/6; MIKE TRANS 50:1, 3/9.

EL!
SPEAKER COVERING MATERIALS. Samples large 8.

Three Wavebands: Five Valves: ECHS1, EF88,
., Short, Gram. EBC81, EL84, E280.
tes C. 200-250v. Perrite Aerial 5 watts
7in. x 5A|lx; tu:l size 13in. x 4in.
g
Chassis isolated trom mains. £11 18
LUXE STEEEO GRAM CHASSIS VHF MW, §SW
19-60m 8W 60-180m. Magic eye, push butto: £22 1
8 valve plus rect. 8ize 15 x 7§ x 8in. high.

VALVE HOLDERS, 84; CERAMIC 1/-; CANS 1/-

ALL EAGLE PRODUCTS
SUPPLIED AT LOWEST PRICES
48-page Eagle catalogue 5/~ Post free.
BARGAIN AM TUNER. Medium Wave. 79/6
Transistor Superhet. Ferrite aerial, 9 volt.
BARGAIN DE LUXE TAPE SPLICER Cuts, 1 7/6
trims, joins for editing and repairs. With 3 blades.
BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add
musieal highlights and sound effeots to resordings.
59/6

Will mix Mierophone, resords, tape and tuner
with separats eontrols into single output. 9 volt.
BARGAIN FM TUNER 88-108 Mc/s 8ix Transistor. Ready
built. Printed Circuit. Ou.ubnted slide dial £6 19
tuning. Size 6 x4 x 3}in. 9 vol " .

Push-Pull Ready built, with volume eontrol. 8v.

T.S.L. LOUDSPEAKER
CROSSOVER HLP2

2 way orossover for 8 or 15 ohm
speakers and tweeters. 3 phono

mp:ln/outpnt sockets. P 3
Made to sell OUR PRI J
at 42/- Post 2/6 22/6

* RADIO BOOKS % (Postage 9d.)
Praotical Transistor Receivers . ...
Praotioal Stereo Handbook .. ..
Supersensitive Transistor Pooket Radio . a
High Fidelity Speaker Enolosures and Plans 5/-

Tape 8pools 2/6. Tape Splioer §/-. Leader Tape 4/6.
Reuter Tape Heads for Collaro models 2 traok 21/ pair.

MINI-MODULE
LOUDSPEAKER KIT

10 WATT 55/- CARRIAGE 5/-

Triple speaker system combining on ready cut baffle.
4 in. chipboard 15 in. x 81 in. Separate Bass, Middle
and Treble loudspeakers and crossover condenser. The
heavy duty 5 in, Bass Wooler unit bas 2 low resonance
cone. The Mid-R unit is to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum. Total response
£0-15,000 cps. Full instructions for 3 or 8 ohm.

TEAK VENEERED BOOKSHELF ENCLOSURE

16 x 10 x 9in. Specially 4 15 0 Post
designed for Mini-Module above. o o 5/~

HI-FI STOCKISTS
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CUSTOMERS FREE CAR PARK
337 WHITEHORSE ROAD, WEST CROYDON

/
Radio Valve Guide, Books 1, 2, 8. ordes.5/-No.5 on. 8/-
T.V. Flult Finding 405/625 lines. g;a
Transistor Communication Sets | . 8-
Modern T i Cirouits for Beginners . e
Sub-Miniature Transistor Reoeivers . 8-
Wireless World Radio Valve Data .. . 9/8
At a glance nln equivalents. . 8/-

P.A.L. Colour T.V. by Mullard. .
Receive Forelgn T.V. by simple modifications
Transistor Circuits Radio Controlled Models .

MANUFACTURERS SURPLUS! Tape Ke coraar 25/

Cabinet. G"’/R:g or Grey 2-Tone. Rexine connd.
8i 2 x5

ize 15 x 1 oat free
POCEKET MOVING COIL MULTIMETER. 49 / 6
0-1,000 AC/DC. obms 0 to 100k, eta.
SUPERIOR MOVING COIL MULTIMETER 99 / 6
0-2-500v.D.C. 20,000 ohms per volt, 0-1,000v. A.C.

Obms 0 to 6 meg. 50 Mioroamps (Full list Meters 8.A.E.)
BRAND NEW QUALITY
EXTENSION LOUDSPEAKER
Handsome plastic cabinet, 20ft. lead
and adaptors. For any radio, intercom,
tape recorder, etc. 3 to 15 ohms. 30 /_

8ise: 74 x 5 x 3in. POST 2/6

CALLERS WELCOME

S.R. Stn. Selhurst Tel. 01-684-168S
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BUILD AND ENJOY
THE PW DOUBLE 12

The .}f
design

that’s based : A Simplified

on PEAK SOUND gg:struction

“Cir-Kit”’ A Fantastic
Performance

This 12+ 12 watt integrated stereo hi-fi amplifier and pre-
amp is proving one of the most successful P.W. designs
ever. With good ancillary equipment, you will find it one of
the best you have ever heard, and it is a delight to build and
handie. Basically, the design of the “P.W. Double 12"
as described in P.W. April, May and June demonstrates the
value of using “Cir-Kit”". However, Peak Sound have con-
tributed more besides to the success of this project. This
includes the power amplifiers, the power pack and the
ingenious cabinet which almost assembles itself. Go right
ahead and build this exciting new design now with
authentic, exact-to-specification Peak Sound kits as
recommended by the designers.

This is your PW Double 12 Shopping List

These are the Peak Sound units with 2 P.A. matrix boards .. oo s 0
which you can bulid this excelient 1 PS.45K 45 volt power
design. Transistors included. . :lpl::ynkli " l . k [N
ack-flat afrormosia teal
t Spoois of “Clr-Kit" at 2/- finlehed Cabinet kIt .. 212 6
each .. .. .. S Controls as specified .. 2 0 0
2 Pre-amp and tone control
kits oa . Be .. 413 0 TOTAL COST £23 5 ¢
4 Pre-amp matrix boards .. 70 Hardware Kit of knobs, plugs, sockets.
switches, fuses, acrews, wire, etc.
2 PA.12-13 Power Amplifier £2100
Kits . o ° - 1 Metalwork cut, shaped and punched.
2Heat Sink 2ssembiles .. 12 0 /u 126

P.W. Double 12 abridged specification
Controls—Bass and treble cut and 1ift based on Baxandall circultry/
Volume/Baiance/Rotary selector.

Input Sensitivity—M: tic P.U. (per ch 1) 2-5mV Into 83k().
Ceramic P.U.—25mV Into 27K. equalised for flat response. Radlo/
Aux. 60mV. HIGH OVERLOAD FACTOR ON ALL INPUTS.

Frequency Response—20H:z to 30KH2 -+ 1dB overall.

Output—12 watts per channel into 15() (80 speakers may be used).
Negative Fesdback—43dB over each section.
Cabinet—Afrormosia teak flnish, pack-flat, easy to bulld kit. Size
94X 5{in. high X 9}in. deep.

Transistors—Ultra low noise in pre-amp and tone control stages.

GO TO YOUR DEALER NOW ‘

for your authentic Peak Sound Kits. In case of difficulty, please send
direct, giving the name and address of your usual supplier where
possible and add 11/- for 1ot bly, or 5/6 if
without power pack.

TRADE ENQUIRIES INVITED
PEAK SOUND (HARROW) LTD

32 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM
Egham 6316 SURREY.

XYY A FAST EASY WAY
TO LEARN BASIC RADIO
AND ELEGTRONICS

Build as you learn with the exciting new

TECHNATRON Outfit! No mathematics.

No soldering—but you learn the practical way.
Now you can learn basic Radio and Electronics at home—the
fast, modern way. You can give yourself the essential technical
‘know-how’ sooner than you would have thought possible—
read circuits, assemble standard components, experiment,
build . . . and enjoy every moment of it. B.l.E.T’s Simplified
Study Method and the remarkable new TECHNATRON Self-

Build Outfit take the mystery out of the subject—make learn-
ing easy and interesting.

Even if you don’t know the first thing about Radio now,
you'll build your own Radio set within a month or so!

. . . and what's more,
YOU'LL UNDERSTAND
EXACTLY WHAT YOU
ARE DOING. The Tech-
natron Outfit contains every-
thing you need, from tools to
transistors . . . even a versatile
Multimeter which we teach
you how to use. You need
only a little of your spare
time, the cost is surprisingly
low and the fee may be paid
by convenient monthly instal-
ments. You can use the
equipment again and again—
and it remains your own
property.

You LEARN-but it's as
fascinating as a hobby.

Among many other interest-
ing experiments, the Radio
set you build—and it’s a good
one—is really a bonus; this is
first and last a reaching
Course. But the training is as
rewarding and interesting as
any hobby. It could be the
springboard for a career in
Radio and Electronics or
provide a great new, spare-
time lnterc§t.

/

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY
Dept. 3728 , Aldermaston Court,
Aldermaston, Berkshire.

A 14-year-old could under-
stand and benefit from this
Course—but it teaches the
real thing. Bite-size lessons—
wonderfully clear and easy to
understand, practical projects
from a burglar-alarm to a
sophisticated Radio set .. .
here’s your chance to master
basic Radio and Electronics,
even if you think you're a
‘non-technical’ type. And, if
you want to carry on to more
advanced work, B.1.LE.T. has
a fine range of Courses up to
A.M.LE.R.E. and City and
Guilds standards.

Send now for free 164-page hook.
Like to know more about this
intriguing new way to learn
Radio and Electronics? Fill
in the coupon and post it
today. We’ll send you full
details and a 164-page book
—'ENGINEERING OP-
PORTUNITIES'—Free and
without any obligation.

To: B.ET., Dept. 3ms , ALDERMASTON COURT, l
ALDERMASTON, BERKS. I

I wouldlike to know more about your
I Practical Radio & Electronics Course. Please

N hame
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I send me full detailsand FREE 164-page book. l
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PART 3

Two units on two-wire
extension

It was found useful at a later stage to add a
second extension to the two-wire extension so that
incoming calis could be received by either extension
and similarly outgoing calls could be made to the
parent by either.

Incoming wire ———p——
from parent wire

.

"R Receiver
rest switch(1)

L
Common
return wire

Common
return wire

Receiver
rest switch (2)

= Diai Dial &5
f(: springs springs fx\’:
(2) )

4-5v 2
ICommon return wire

Fig 10: Two extensions having access to two-wire line to parent

Note that calls cannot be made from one extension
to the other, since lifting the receiver of either exten-
sion cuts out the other. The circuitry is simple and
involves the use of two GPO type dial phones. Only
the dial springs and receiver rest switch are needed
so the remainder of the equipment may be removed,
the battery may be housed in either unit. If the units
are in close proximity, only one bell will be required
but an extra one may be added as shown if required.

Auto-extension

It was found convenient for an extension to call
another unit without access to the parent unit. The
block diagram in Fig. 11 clarifies this point.

—
1
L -
Incoming and tncoming from
1 |—s—  outgoing from all units
2 all units
Other =
main 5 Extn.
units D — <+
3 ——4—] Parent Outgoing to
main unit selected unit only
(ie No.3)
through parent
——
4
—

Fig. 11: Block diagram showing connection of auto-extension.

SYSTEM

O/G selector keys ——
—_— e _»
1
|

j—h + +0/G to selected unit
g G

RLA2

ot w7 i

O/G wires to loops

, Main receiver n
Main rest switch 4 C.f’e"&'.?g"
Ring wire
) Dial interrupter”
Extension J springs
B
Extension
receiver
RLA3
A S _
A A
¢ (a) Phone circuit Dial off-normal springs
P, —
Oown!
- Extension H
rest switch,B K
Incoming RLA1 Receiver REA
line rest switch, A 4
SVal-

(b) Relay circuit

Fig. 12: Circuit diagram of auto-extension.

The extension is wired to the parent in such a
way that dialling out from the extension causes the
call to route to the prewired main unit. The facility is
useful, for example, when the main unit is on a desk
with the extension by the bed. The extension is a
GPO dial phone, the circuit is shown in Fig. 12.

The relay, RLA, is operated from a 6V dry battery
which, with moderate use, should last six months or
more.

Lifting the receiver has no effect on the circuit at
the moment. As soon as the dial is moved off normal,
the contacts complete the circuit for RLA to the
battery. RLA1 operates and latches the relay through
the receiver rest switch A. RLA2 switches the out-
going line selector to the main unit being called
(prewired) RLA4 operates to cut out the main unit
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6-3V AC Extra wire carrying bell current

Original ring key Ring (new position of key)

O < HC wire
SR O ——,
|
—l’,_‘ ): O/G loop wires

Common
return wire

Fig. 13: Modification of circuit for a.c. ringing.

and a path is set up for the receiver through RLA3.
When the dial is released, after dialling 0, ten pulses
are sent along the outgoing loop wire to operate the
buzzer at the distant end. Conversation may proceed
on lifting the receiver of the called unit. At the
termination of the call the relay, RLA, is de-
operated by the receiver rest switch A when the
receiver is replaced and all the contacts restore to
normal.

If a large intercom is to be constructed for an
office or small works, the reader may be interested
in using a transformer to supply ringing current in-
stead of relying on the 4-5V battery on which there is
quite a considerable current drain during ringing. The
part of the circuit to be modified is shown in Fig. 13.
One side of the transformer (6-3V sec) is permanently
connected to the common return wire and an extra
wire carrying the ringing current is run with the
loop wire, [ |

PRACTICAL WIRELESS QUERY
SERVICE

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 text books. In order to prevent unnecessary
disappointment, prospective users of the service should
note that:

(a) We cannot undertake to design equipment or to
supply wiring diagrams or circuits, to individual require-
ments. .

(b) We cannot undertake to supply detailed information
for converting war surplus equipment, or to supply circuitry.

(c) 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
accompanied by the current query coupon and a
stamped addressed envelope.

QUERY COUPON

This coupon is available until 10th October, 1969
and must accompany all queries in accordance with
the rules of our Query Service.

PRACTICAL WIRELESS, OCTOBER 1969

(===

QUESTIONS ANSWERED

Altering Charging Rate

I have a battery charger that charges at 2 amps
(12 volts). I also have a radio set (ex-army) that
requires 12 volts plus 14V for the wobbulator net-
work.

The battery I have six 2 volt batteries wired
up together in series to give 12 volts. On the side
of these batteries it has printed “...charge at 1
amp”. s

Is it possible to alter the charge from my battery
charger from 2 amps to 1 amp?—H. Waite (Staffs).

In order to reduce the charging current of your
battery charger, it will be necessary to add a resistor
in series with one of the leads between the charger
and the battery. The resistor will have a value of a
few ohms only, but will need to be rated at a suitable
wattage. The procedure is to connect an ammeter in
the circuit and gradually reduce the value of the
resistor until the charging current is 1 amp.

A.M., F.M. and S.S.B.

When one uses an a.m. transmitter, the books
state that one transmits the r.f. carrier and also the
sidebands. With an f.m. transmitter the frequency
varies with the a.f. but I do not understand this
with a.m.

If you could explain these things to me, I would
be extremely enlightened about many radio topics,
i.e., s.s.b.—H. Mason (Bolton).

It is really beyond the scope of a letter, and our
query service, to examine a.m./f.m. transmission in
detail, however, we hope the following will help
regarding s.s.b.

Suppose the transmitter is operating on a fre-
quency of 1,000kHz. Suppose also that the signal
is modulated with an audio signal of 1kHz, say, a
sine wave. It can be shown that there are now three
frequencies involved apart from the 1kHz tone. These
frequencies are: the 1,000kHz carrier, and two side-
bands at 999kHz and 1,001kHz. The point to
remember is that the carrier frequency of 1,000kHz
is unaltered and this is the reason why, in single side-
band (s.s.b.), it can be left out, although it must
be reinserted at the receiver so that the informa-
tion contained in the sidebands can be extracted.
Again, since reception of either sideband will give
exactly the same information, then one of the side-
bands can be eliminated also which is what happens
in s.s.b., both carrier and one sideband are removed.

CORRIGENDA

TAKE 20 No. § Transistor Tester Plus. Julian
Anderson.

The author has drawn our attention to an
error in the text of this article. R1 and R2
are referred to in the text as 330Q); this should
have read 330k} as in the circuit.

Published approximately on the 7th of each month by IPC Magazines Limited,

Index Printers. Dunstable. B

. Tower House. Southampton Street. London, W.C.2. Printed in England by

eds. Sole Agents for Australia and New Zealand—Gordon and Gotch (A/sia) Ltd.; South Africa—Central News Agency Ltd.:

Rhodesia, Malawi and Zambia—Kingston Ltd.; East Africa—Stationery and Office Supplies Ltd. Subscription rate (including postage): For one year to any

part o world £2 23 0d

f the .
PRACTICAL WIRELESS s s0ld subject to the following conditions. namely,
lent, resold, hired out or otherwise disposed of by way of Trade at more than the
resold or hired out or otherwise disposed of in a mutilated condition or any

advertising, literary or pictorial matter whatsoever.
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INCREASE
YOUR
KNOWLEDGE

MANY COURSES TO CHOOSE FROM incl.
RADIO & TV ENGINEERING & SERVICING,
TRANSISTOR & PRINTED CIRCUIT SERVICING,
CLOSED CIRCUIT TV, ELECTRONICS,
NUMERICAL CONTROL ELECTRONICS,
TELEMETRY TECHNIQUES, SERVOMECHANISMS
PRINCIPLES OF AUTOMATION,

COMPUTERS, ETC.

ALSO EXAMINATION COURSES FOR
C. & G. Telecommunication Technicians® Certs
C. & G. Elecmonic Servicing

R.T.E.B. Radio/TV Servicing Certificate
P.M.G. Certificates in Radiotelegraphy

Radio Amateurs’ Examination

General Certificate of Education, etc

BUILD YOUR OWN RADIO AND INSTRUMENTS

With an ICS Practical Radio & Electronics Course you gain a

sound knowledge of circuits and applications as you build your

own 5-valve Superhet Receiver, Transistor Portable, and high-

de test instruments, incl. professional-type valve volt meter

?srl:own below). Everything sunpl% explained. All components
ro

and tools supplied. For illustrated chure, post coupon below.

—— e o o

RADIO

TELEVISION

ELECTRONIC
ENGINEERING

MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDENCE COLLEGES

THERE IS AN l CS COURSE FOR YOU

Whether you need a basic grounding, tuition to complete
your technical qualifications, or further specialized
knowledge, ICS can help you with a course individually
adapted to your requirements.

There is a place for you among the fully-trained men.
They are the highly paid men—the men of the future.
If you want to get to the top, or to succeed in your own
business, put your technical training in our experienced
hands.

ICS Courses are written in clear, simple and direct language,
fully illustrated and specially edited to facilitate individual
home study. You will learn in the comfort of your own
home—at your own speed. The unique ICS teaching
method embodies the teacher in the text; it combines
expert practical experience with clearly explained theoretical
training. Let ICS help you to develop your ambitions and
ensure a successful future. Invest in your own capabilities.

FILL IN AND POST THIS COUPON TODAY

You will receive the FREE ICS Prospectus listing the examination
and ICS technical courses in radio, television and electronics
PLUS details of over 150 specialized subjects.

N T P
PLEASE SEND FREE BOOK ON. !
|
NAME |
i
ADDRESS !
i
|
OCCUPATION. ..o . AGE.. I
INTERNATIONAL CORRESPONDENCE SCHOOLS :
Dept. 170, INTERTEXT HOUSE, PARKGATE ROAD. London. SW11 |
10/69
L e e o o o
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SINCLAIR

1G-10

the world’s most advanced high-fidelity amplifier

This remarkable amplifier has been in production for some months, and now that we
have caught up with the backlog of orders, we can supply the IC-10 promptly. We wish
to apologise for the delay in reaching full production., which was due to circumstances
beyond our control. We hope that now you can purchase the IC-10 without difficulty, you
will enjoy to the full the great possibilities this unique Sinclair device offers.

The Slnclair IC-10 is the World's first monolithic integrated
circuit high fidelity power amplifier and pre-amplifier. The
circuit itself, which has an output power of 10 Watts, is a
chip of silicon only a twentieth of an inch square by one
hundredth of an inch thick. This tiny chip contains 13
transistors (including two power types), 2 diodes, 1 zenor
diode and 18 resistors, all of which are formed simuitane-
ously in the silicon by a series of diffusions. The chip is
encapsulated in a solid plastic package which holds the
metal heat sink and connecting pins.

Monolithic 1.C's. were originally developed for use in
computer and space applications where their extraordinfary
toughness and reliability were even more important than
their minute size. These same advantages make them ideal
for linear applications such as audio amplifiers, but hitherto
they have been confined to low power applications. The
1C-10 thus represents a very exciting advance. Not only is
it far more rugged and reliable than any previous amplifier,
it also 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-ampilifier, for which application it
only requires the addition of the usual tone and volume
controls and a battery or mains power supply. However, the
IC-10 is so designed that it may be used simply in many
other applications including car radios, electronic organs,
servo amplifiers (it is d.c. coupled throughout) etc.

The photographic masks required for producing monolithic
1.C’s. are expensive but once made, the circuits can be
produced with complete uniformity and at very low cost. So
we are able to sell the {C-10 at a price far below that of the
components for a conventional amplifier of comparable
power. At the same time, we give a 5 year unconditional
guarantee on each IC~10 knowing that every unit will work
as perfectly as the original and do so for a lifetime.

— | | — ||

SINCLAIR RADIONICS LIMITED, 22 NEWMARKET ROAD, CAMBRIDGE.
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T0WATT NENOLTGH

[[ED

REUIT AMPLIFIER

m Specifications

Power Output 10 Watts peak, 5 Watts R.M.S.

continuous.
5 Hz to 100 KHz4-1dB.
Less than 1% at full output.

Frequency response
Total harmonic distortion

Load impedance 3 to 15 ohms.
Power gain 110dB (100,000,000,000 times) total.
Supply voltage 8 to 18 volts.
Size 1 x 0.4 x 0.2 inches.
Sensitivity 5 mV.

Adjustable externally up to
2.5 M ohms for above sensitivity.

Inputimpedance

m Circuit Description

The circuit diagram of the 1C-10 is shown on the right.
The first three transistors are used in the pre-amp and
the remaining 10in the power amplifier. The output stage
operates in class AB with closely controlled quiescent
current which is independent of temperature. A high
level of overall negative feedback is used round both
sections and the amplifier is completely free from cross-
over distortion at all supply voltages. Thus battery
operation is eminently satisfactory.

m Construction

The monolithic 1.C. chip is bonded onto a gold plated
area on the heat sink bar which runs through the package.
Wires are then welded between the [.C. and the tops of
the pins which are also gold plated in this region.
Finally the complete assembly is encapsulated in solid
plastic which completely protects the circuit. The final
device is so rugged that it can be dropped thirty feet on
to concrete without any effect on performance. The
circuit will also work perfectly at all temperatures from
well below zero to above the boiling point of water.

SINCLAIR RADIONICS LIMITED,
22 NEWMARKET ROAD, CAMBRIDGE
Telephone 0223 52996

ABOVE SHOWS ACTUAL
SIZE OF 1C-10.

TO RIGHT, VIEW OF
AMPLIFIER MAGNIFIED
625 TIMES.

=T \

32
§

Fil
an—
I

m Applications

Each 1C-10 is sold with a very comprehensive
manual giving circuit and wiring diagrams for a
large number of applications in addifion to high
fidelity uses. These include public address,
Joud-hailers, use in cars, inter-com., stabilised
power supplies, electronic organs, oscillators,
volt meters, tape recorders, solar cell amplifier,
radio receivers.

The transistors in the 1C-10 have cut off
frequencies greater than 500 MHz so the pre-
amp section can be used as an R.F. or I.F.
amplifier making it possible to build complete
radio receivers without any additional transistors.

SINCLAIR
The complete IC-
10 withdth; m:r;;
[ ] ;ZIHI:,;IIGG cz’:sts
just,

ORDER FORM AND MORE SINCLAIR

Post free

DESIGNS OVERLEAF

441

www americanradiohistorv com


www.americanradiohistory.com

SINGLAIR 212 Y ransru

12 watts R.M.S. continuous sine
wave output

This is the recommended amplifier for those
requiring greater power than that provided by the
IC.10. This eight transistor amplifier is the most
successful of its kind ever designed. It has an
excellent power to size ratio and is easily adapted
to a wide variety of applications. The Z.12 per-
forms satisfactorily from a wide range of voltages
and it can easily be run from car batteries. This
true 12 watt amplifier comes to you ready built,
tested and guaranteed together with useful
manual of circuits and instructions for matching
the Z.12 to your precise requirements. Two may
be used for stereo, when the Sinclair Stereo 25
will be found the ideal control unit for use with it.

a0

Casten o
> - O¢

[ ]
.
L)
.
.
.
.
»
']
.
@

Size—3in x 13in x 1in Ciass B Ultralinear Output: Frequency
response from 15 to 15,000Hz +1dB: Output suitable for loud-

speakers from 3 to 15 ohms impedance Two 3 ohm speakers may
be used in parallel: Input 2mV into 2K ohms: Output 12 watts
R.M.S. continuous sine wave (24 watts peak); 15 watts music

power (30 watts peak) Power requirements 6-—20V d.c. from
battery or PZ.4 Mains Supply Unit. Ready built, tested and guaranteed.

SINCLAIR STEREO 25

De Luxe Pre-amp and Control Unit to use with
Z.12 Stereo assemblies. Switched input for PU
(equalized to R.1.A.A. curve from 50 to 20,000Hz
+1dB), Radio and auxiliary. Supplied ready
built with very attractive solid brushed and
polished aluminium front panel. Contro! knobs
for Bass/Treble/Volume/Balance/Input are solid
aluminium. Size—63 x 21 x 2%in. plus knobs.
Built, tested and guaranteed.

£9.19.6

SINCLAIR P24
STABILISED MAINS POWER SUPPLY UNIT

Heavy duty transistorised power supply unit to
deliver 18V d.c. at 1'5A. Designed specially for
use with two Z.12 or IC.10 Amplifiers together
with Stereo 25. Built, tested and guaranteed.

99/6

— | g [ — ||

SINCLAIR RADIONICS LIMITED, 22 NEWMARKET ROAD, CAMBRIDGE. Telephone 0223 52996
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SINCLAIR  RADICNICS  LIMITED
22 NEWMARKET ROAD:
CAMBRIDGE 0223 52996

This fantastic little British pocket
receiver is available in kit form to
2 build for yourself or ready built, tested
) i and guaranteed Its range and selectivity
must be experienced to be believed:; its
power and quality everything you could
want The Micromatic tunes over the
medium waveband and has A.G.C. to

'MICROMATIC

Britain’s smallest radio

@ High quality mag-
netic earpiece

@ Choice of many
stations

@ Plays anywhere

Kit with ear-
plece, solder
and Instruc-

: h _ tions. + 11d P.T.
counteract fading from distant stations. Surcharge
i Banflpass tu.mng' makes recept}on.of Bullt, tested
Radio 1 easier; in fact, you will find  and /
your Micromatic performing where other guaranteed. T b
sets cannot be heard at all The neat Surcharge

black case with aluminium front panel Mallory Mercury Celis
and tuning control give the Micromatic  gA1.675 (2 reqgrd.) each
e ] elegantly modern appearance. 2/8.

INCLAIR Q.14

the most challenging loudspeaker
design in years

It is more than a matter of saving money when you choose the Q.14.
This is the loudspeaker that delights experts and critics alike for its
fine forward quality, its clarity and exceptional adaptability. Designed
on original lines and from unusual materials, the Q.14 will easily
carry up to 14 watts and has very smooth response from 60 to
16.000Hz. Size—9%in square x 43in deep, with matt black fihish
and solid aluminium bar embellishment. Input impedance—8 chms.

The Q.14 costs about a quarter of what you might expect to pay for

a good sterec speaker system. A pair used with two Z.12s and the
Stereo 25 will give you superb high fidelity to stand comparison

with far costlier equipment.
£7.19.6

+ 211 P.T. Surcharge

Try the Q.14 in your own home without
delay. If it does not delight you, send it
back and your money including cost of
postage will be refunded in full.

THE SINCLAIR Q.14 LOUDSPEAKER has a seamless sealed acoustic pressure chamber contoured to ensure
forward sounding presence and wide dispersal of sound. The driver unit employs a massive ceramic magnet
special cone suspension and aluminium speech coil resulting in brilliant transient response. The input
impedance of 8 ohms makes the Q.14 particularly suitable for use with transistor amplifiers. It can be used
as a bookshelf speaker, a corer reflect or flush mounted on any appropriate flat surface, etc.

GUARANTEE

Should you not be completely satisfied with your purchase when you receive it
from us, your money will be refunded in full at once and without question.
Full service facilities available to all purchasers.

ORDER FORM BRINGS PROMPT DELIVERY SENT TO YOU POST PAID

e — L Lt |

To: SINCLAIR RADIONICS LIMITED, 22 NEWMARKET ROAD, CAMBRIDGE.
1 Please send
NAME.
ADDRESS

I For which I enclose cash/cheque/money order. PW 1069

L_______________________________J
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RAPID
MAIL ORDER

ELECTROVALUE [t

EVERYTHING BRAND NEW AND TO EXACT
SPECIFICATION o NO SURPLUS GOODS

AMPLIFIER KITS

PEAK SOUND P.W. DOUBLE 12

Complete stereo kit including cabinet, but less panel and other
metalwork. £23 net. Available in separate packages as follows:
Main amplifier kit £3.19.6 per channel, net. Accessories 19/-
mono, 36/- stereo.

Pre-amplifier kit £1.7.0 per channel, net. Accessories 13/6 mono,
27/3 stereo.

Tone control kit 19/- per channel, net. Accessories 8/9 mono,
22/6 stereo.

Power supply kit £4.10.0 mono or stereo, net.

Cabinet kit £2.12.6 net. Metalwork available separately from
other sources, details on request.

30 WATT (designed by Dr. A. R. Bailey). Published May 1968
W.W., modified November 1968 W.W.

Full kit for main amplifier £9.9.6 (less power supply). Transistors
only for main amplifier £7.9.6. PC board supplied free with above
kit. Heat sinks for output transistors 8/6 extra.

Power supply kit, unregulated, November 1969 circuit £4.14.0.
Regulated version, 60V 1-6A or 0-8A, current limiting, re-entrant
characteristic: does not need re-set button £8.10.0. Transformer
only: 0-25-45--50V 2A 58/-.

8 x 8 watt Stereo only. Peak Sound SA 8 x 8 kit. Sensitivity
50mV into 1MQ, output into 5Q. Complete with cabinet and power
supply. Kit complete £16.10.0 net. Built and tested £21 net.

BARGAINS IN BRAND NEW
ELECTRONIC COMPONENTS

Ultra low-noise resistors {(under 0-1uV/V) Electrosil TR5:
Metal oxide, 2% tolerance, range 1002 to 1MQ. All values in E24
series available. W rating. 1-24 10d. each; 25-99 9d. each; 100
up 8d. each. (Ohmic values may be mixed to obtain quantity price.)
Potentiometers, carbon track, long plastic spindles: Single gang
linear 2200 to 2-2MQ 2/6 each; log 4-7KQ to 2:2MQ 2/6 each.
Dual gang stereo-matched lin or log 10K to 1MQ 8/6 each.
Stereo balance log/anti-log 10K, 47K, 1MQ only, 8/6 each.
All types available with A D.P. switch 2/3 extra.

TRANSISTORS, etc.
2N3704 3/9 | BC107 3/6
2N3705 3/5 | BC108 3/-
2N3707 4/- | BC109 3/6 | MJ4B0
2N3794 2/11 | BC125 12/- | MJ481
2N4286 2/19 | BC126 12/- | MJa91 31/-
2N4289 2/11 | BC148 3/3 | MPF103 1/8
2N4291 2/11 | BC143 4/3 | MPF105 e
cheapest FET: BCi169 2/3 QA47 1/9
2N5163 5/- BC183L 2/- | OA90 13
12/6 | BC184L 2/3 | OA91 1/3
2N3054 15/6 40362 16/9 BD124 16/- QA202 2/~
2N3055 16/6 AD149 17/6 BFX85 8/3 P346 A 5/9

2N3702 3/6 | AD161 14/- | BFXxss 79 | TPMD
2N3703 3/3 | AD162 pr. BFY50 4/9 | (=ORP12) 6/-
Large capacitors, high ripple current types. 2000uF 25V 7/—;
2000u.F 50V 9/3; 50001F 25V 10/3; 5000uF 50V 17/6. S-DeC
30/6; 2-DeC DeCstore 69/6; 4-DeC 119/6.

® DISCOUNTS (on all but net items): 10% for tota/ order value
of £3 or over. 15% for tota/ order value of £10 or over.

® POSTAGE and packing: on orders up to £1 add 1/~-. Over £1
post free in U.K. Overseas orders welcomed: carriage charged at
cost.

® CATALOGUE gives furtherdetails of above products and much
information on semiconductor characteristics etc. 1/6 post free.

ELECTROVALUE

(Dept. P.W.10)

28 ST. JUDES ROAD. ENGLEFIELD GREEN, EGHAM,
SURREY. Tel: Egham 5533

BFYS51 43
MC140 6/3
21/~
27/-

2N696

2N697

2NT706

2N1302

2N1303

2N1304

2N1305

2N2147
2N2926yellow 1/3
2N2926green 2/3
2N3053 5/3 § WE61
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F.A.L.PHASE 50

Public Address Amplifier

A superb solid state A.C.
Mains unit for vocal and
Instrumental groups and

General

Public Address use.

Y 50 Watts Output (Music Rating)
Y Output matching for speakers from 3-30 ohms
Y 2 separately controlled inputs

Y Separate Bass and Treble Controls SEND S.A.E.
Y Frequency Response 22c.p.s. to 30Kcs. FOR FULLY
Available from your local Dealer |°tSCHPTVE
Wholesale and Retail enquiries to Manufacturers LEAFLET

29..

Recommended
Retail price

Y High Sensitivity

FUTURISTIC AIDS LTD, 103 Henconner Lane, Leeds 13

VALVES

SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

SETS lRS 185 1T4, 334, 3V4, DAF9L, DF9l, DK9L, DL92, DL4.
Het of 4 for 18/6. DAF96, DF96, DK96, DL96, 4 tor 26/8.
0Z4  4/8 |128N7GT | DEK92 g;a Efj{ 19§G.PCL22 ;és ggg%‘ %
DK96 7/~ -
1A7GT 7/6 ]
HHOGT 718 |5 Ollle | DESs  Sfo | EL0 8/ | PENA4 108 | UCRE0 619
INSGT 7/9 126p3  11/9 | D 1% | ELsoo 12/a | PELAcO15Ie | Uomed 11/8
1R6 519 19DLo4 6/ | EL5O 20012/ 43
185 43 20{4“12/6 DL96 7/ B 712 PL36  9/9 38532 glf
e 2m (RNeNT Ng | DYSe Bl | DAL Gle ELEl 8| UCLeY
se4 /o |SOOAGTID | DveT b/6 | THSY 00| BLe2 7/ | UCLSS 11
sva e~ (3001 |08 | EABcsogie | TURT 7/ PLS3 a0 vrey 902
SUG 418 (55017 1g) |EAF42 89 | pygs g | B8 88) yRas  elo
SYSGT b5/9 13018 1176 |EBSL  2/3 | ®Z40  7/6 | pr5os 13/8 | UFs9  8/8
5z4a 318 |s0Fs 16/~ |EBC33 8/~ |Ez41  7/8 | pI5os 238 | UL4L 10/6
6/30L2 12/ 130pL1 13f9 | EBCAL 9/9|T780  4/8 | pLgo2 1a/8 | UL44 20/-
[ 2/8 I30¥L1214/6 | EBF80 8/8 | Eza) 49 UL84  7/-
8AMG 318 |50FL1412/- | EBFSS 6/3| G750 g9 | FY08 (018 UMes 7/
6AQE6  4/9 301 /6 |ECCBL 391 GZ34  9/9| pyar 5/6| UY4l 8/8
8ATA 4/~ 30115 14)- | ECCB2 4/9 1 89 UYss  b/9l
KT61 8/8 | pyss 10/~
6AUS  4/6 30117 15/6 | ECC83 7/~ | KT65 18/~ | byas 10/— | VP4B 10/-
6BAG6  4/6 |30P4 12/~ | ECC85 5/9| ME140015/- | pysi 5/3 | VP132121/-
6BES  4/9 |30p12 13/9 | BCC80412/- | N73  17/8
PY82 5/3| 277 8/6
6BJ6  8/8 (30P19 12/- | ECF80 6/8) pABCS0 7-| pYss &9
6BW6 18/- |30PL1 13/9 ECF82 5/8 | pcgs  10/3 Pyss af9 | Transistors
8F13  8/8|30PL1316/6 | ECH35 8/ |pcss 10/8 | pygoo 7/g | ACI07 3/8
6F14 9/~ |30PL1415/6 | ECH42 10/8 | pcog  8/8 | pygg) /0 | AC127  2/8
6F23  14/3 |35L6GT 8/6 | ECHSL &/9 pcor  8/8 | ) AD140 7/8
6K7G /8 (35W4 4/8 |ECH84 7/8 |pcooo 8/-| B19  8/8| aF115 8-
6K8G  4/8 [36Z4GT 5/- | ECL8O 6/9 | pCsa @yp | 20 12/8 | AF116 8-
6L18  8/- 16063 12/6 | ECL82 6/8 | pccss /6 | TH21C 9/9 | AF117 8/3
6V8G  8/8 |ac/vPol0/- | EBCL83 8/ (POCBS 8/9 | U256 13/~ | AF124 7/8
8V6GT 6/6 |AZ31 8/6 ECL86 8/- | pCcCse 10/6 | U286 18/~ | AF125 8/8
X4 4/3 [B728 1%/6 | EF37A 8/6 | PCC18911/6 | U47  13/8 | AF128 7/-
6X5GT 5/9 |CCH35 10/- | EF39  4/9 | PCF80 6/6 | U490  13/6 | AF137 3§/6
7B7 - 3 18/6 |EF4l 10/8 [PCF82 6/6 | U62  4/6| 0c26  5/9
706 8/9/CY3L 8/9 |EF80 4/6 | PCF8s 9/8 | U78  4/8| 0014 g/3
7Y4  6/8|DAC32 7/3|EF85 /- | PCF20013/8 | Ulsl 12/8| 0C45 2/8
10F1 14/- [DAF91 4/3 |EF86 6/3 | PCF80013/6 | U301 12/8 | 0C71  2/6
10P13 15/6 |DAF96 8/6 | EF89  5/3 | PCF801 6/9 | US0O1 19/6| 0C72  2/6
12AHS 33/- [DF33 7/9 | EFS1  3/8 | PCF802 9/6 | UABCB08/8 | OCT5  2/6
12AT7 3/9 |{DFs1 EF94 6 | PCF80511/8 | UAF42 9/6 | OC81 2/
12AU6 4/8 |[DF96  6/6 | EF183 6/~ | PCF8081%/- | UB41l  6/6 | OC8ID £/8
12AU7 4/8 |DH77 4/- (EF184 5/8 | PCL8l §/- | UBC4l 8/8 | 0C82 3
12AX7 4/% |DK32 7/e EHO0 6/3| PCL82 7/- | UBFS0 8/6 0C82D 28
12K8GT 7/- | DK81 EL33 8/9' PCL83 9/-| UBF89 6/9! OCL70 2/8

READERS RADIO

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.
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NEW PRICES ON NEW COMPONENTS

ELECTROLYTIC CAPACITORS (Mullard).—10% to + 50%.

Working Voltage (V)}—Capacitance (¢F) Price Pack Prices
4V 64V 10V 16V 25V 40V 64V each 10 off 25 off 100 off
8 64 4 2-5 16 1 0-64 1/4 12/4 26/6 89/6
32 25 16 10 6-4 4 255 1/2 10/6 23/~ 80/3
64 50 32 20 12:5 8 5 12 10/4 22/6 77/9
125 100 64 40 25 16 10 1/- 8/9 18/9 63/6
250 200 125 80 50 32 20 1/1 9/6 20/9 70/9
400 320 200 125 80 50 32 1/2 10/4 22/6 7719
800 640 400 250 160 100 64 1/6 13/4 29/6 102/9
1250 1000 640 400 250 160 100 2/- 18/10 37/9 134/4
2000 1600 1000 640 400 250 160 2/6 22/3 44/3 165/6
3200 2500 1600 1000 640 400 250 3/- 26/9 59/- 204/3
800 500 320 5/3 46/6 101/- 343/9
1250 800 500 6/6 57/6 125/4 427/-
2000 1250 800 8/- 71/4 157/- 541/8
4000 2500 1600 12/6 91/6 194/9 843/9
6400 4000 2500 15/- 133/4 291/8 000/-
RESISTORS JACK PLUGS
High stability, carbon film, low noise. Capless construction, molecular | 4in, Type P1. Standard. Screened. Heavily chromed.
termination bonding. }in. Type SE/PI. Side-entry version of Type P1.
Dimensions (mm.): Body: }W; 8x2-8 4in. Type P2. Standard. Unscreened. Unbreakable moulded cover.
+W; 10x4-3 4in. Type P3. Tip-Ring-Sleeve Stereo version of Type PI.
35 {in. Type P4. Tip-Ring-Sleeve Stereo version of Type P2.

eads:
10% ranges; 10 Ohms to 10 Megohms (E12 Renard Series).
5% ranges; 4-7 Ohms to 1 Megohm (E24 Renard Series).
Prices—per Ohmic value.

each 10 off 25 off 100 off
W 10% 2d. 1/6 3/3 10/4
iw 5% 24d. 1/9 3/8 11/8
W 10% 24d. 1/9 3/8 1147
W 5% 3d. 2/- 4/- 12/10
CAPACITORS

Subminiature Polyester film, Modular for P.C. mounting. Hard epoxy
resin encapsulation. Radial leads.

+10% tolerance. 100 Volt Working.

Prices—per Capacitance value (.F)

0-001, 0:002, 0-005, each 10 off 25 off 100 off
0-01, 0-02 6d. 4/3 8/4 30/—
0-05 8d. /- 12/6 41/8
01 10d. 71 15/6 51/-
0-2 1/2 10/— 20/10 68/6
2/- 17/ 37/6 125/-

05 7/6
Polystyrene film, Tubular, Axial leads. Unencapsulated. + 5% or +1pf
tolerance. 160 Volt Working.
Prices—per Capacitance value (np.F)
10, 12, 15, 18, 22, 27, 33,

each 10 off 25 off 100 off

39, 47, 56, 68, 82, 100, 120,

180, 220, 270, 330, 390 .. 3/7 719 24/~
470, 560, 680, 820, 1,000,

1,500 .. .. ..o 6d. 4/- 8/8 26/8
2,200, 3,300, 4,700, 5,600.. 7d. 5/- 10/10 33/4
6,800, 8,200, 10,000, 15,000  8d. 6/— 13/- 40/
22,000 00 oa .. 9d. 6/9 18/- 45/4

POTENTIOMETERS (Carbon)

Miniature, fully enclosed, rear tags, carbon brush wiper. Long life, low noise.
Body dia., §in. Spindle, lin. X }in. $W at 70°C.120% below 3M, +£30%;
over {M. Lm 100 ohms to 10 Megohmls Log. 5 Kohms to 5 Megohms

Prices—per ohmic value each 0 off 25 off 100 off
2/- 18/4 41/8 150/-

GANGED STEREQ POTENTIOMETERS (Carbon)

§W at 70°C. Long Spindle.

Logarithmic and Linear: 5k+5k to IM+1M. '

Prices—per ohmic value  each 10 off 25 off 100 off
- 70/- 162/6 575/-

SKELETON PRE-SET POTENTIOMETERS (Carbon)

High quality pre-sets suitable for printed circuit boards of 0:1in. P.C.M.
100.ohms to § Megohms (Linear only). Miniature: 0-3W at 70°C. j;20%
below $M, +30% above $M. Horizontal (0-7in.+0-4in. P.C.M.) o
Vertical (0-4in. x 0-2in. P.C.M.). Subminiature: 0-1W at 70°C. j;20%
below 2-5M, +30% above.

Prices—per qhmic value each 10 off 25 off 100 off
Miniature (0-3W) .. 1/- 8/9 18/9 66/8
Subminiature (0-1W) 10d. M 14/7 46/8

POLYESTER CAPACITORS (Mullard)

Tubular, 10%, 160V: 0-01, 0-015, 0-022pF, 7d. 0:033, 0-047u.F, 8d.
0-068, 0-1pF, 9d. 0-15uF, i1d. 0-32uF, 1/-.0-33pF, 1/3. 0-47uF, 1/6.
068u.F 2/3, lu.F 2/8.

400 1,500, 2,200, 3,300, 4,700pF, 6d. 6,800pF, 0-01, 0-015,
0-022uF, 7d. 0-033uF, 8d. '0-047F, 9d. 0-068, 0-1uF, 11d. 0- 150F, 1/2.
0-22p.F, 1/6. 0-33uF, 2/3. 0-47uF, 2/8.

Modular, metalised, P.C. mounting, 20 %, 250V : 001, 0-015, 0-022uF, 7d.
0:033, 0-047uF, 8d. 0-068, 0-1p.F, 9d. 0-15pF, 11d. 0-22uF, 1/-. 0-33F,
1/5. 0-4TuF, 1/8 0-68F, 2/3. 1nF, 2/9.

3-5mm. Type P5. Standard. Screened. Aluminium cover.
3-5mm. Type P6. Standard. Unscreened. Unbreakable moulded cover.

Prices each 10 off 25 of 100 off
| 3/- 26/8 62/6 233/4

SE/P1 3/6 30/10 66/8 280/-

P2 .. 2/6 23/4 54/2 200/-

P3 6/6 — 137/6 500/-

P4 6/2 59/6 127/6 455/

PS5 2/2 19/2 43/9 158/4

P6 1/8 15/— 33/4 116/8

JACK SOCKETS

}in. Type S3. Stereo version for use with P3 or P4 plugs.

$in. Type S5. Standard. Moulded body. Chrome insert.

3-5mm. Type S6. Standard. Moulded body. Chrome insert.

Available with make or break contacts on Tip. Ring and Sleeve.

Prices each 10 off 25 off 100 off

S3 .. 00 ao ao 3/3 30/- 68/9 250/-

S5 ao ao 2/9 25/- 56/8 216/8

Sé 1/6 13/4 33/4 100/-

SEMICONDUCTORS: OAS, OA81, 1/9. OC44, OC45, OC71, OC81,

0OC81D, 0C82D, 2/-. OC70, 0C72, 2/3 AC107, 0C75, OC170, OC171
2/6. AF115, AFi1 AF117 ACY19, ACY21, 3/3 0C140, 4/3. OC200
5/-. OC139, 5/3. OC25 /- OC35 8/-. 0C23, OC28, 8/3.

SILICON RECTIFIERS: (0-5A). 170 P.L.V., 2/9. 400 P.L.V,, 3/-. 800
P.LV., 3/3. 1250 P.L.V., 3/9. 1500 P.LV., 4/=. (0-75A); 800 PLV., 3/3.
(6A); 200 P.LV., 3/—400PIV 4/—600PIV 5/-. 800 P.LV., 6/—

THYRISTORS (5A): 100 P.I.V., 8/-. 200 P.I.V., 10/-. 400 P.L.V., 15/~.

SWITCHES (Chrome finish, Silver contacts): 3A 250V, 6A 125V, Push
Buttons: Push-on or Push-off, 5/-. Toggle Switches: SP/ST, 3/6. SP/DT,
3/9. SP/DT (with centre position) 4/—. DP/ST, 4/6. DP/DT, 5/-.

PRINTED CIRCUIT BOARD (Vero

0 ISmHMatnx 3%in. %X 2%in., 3/3. 5§m X% 2¢in., 3/11. 3%in.x 3%in., 3/11.
5in. %X 3%in.,

(5)/5 Matrix: 3§m X 2%in., 4/—. 5in. X 2¢in., 4/6. 3}in. % 3%in., 4/6. 'Sin. x 3}in.

SEND S.A.E. FOR 1969 CATALOGUE

DUXFORD ELECTRONICS (PW)
97/97A MILL ROAD, CAMBRIDGE

Telephone: CAMBRIDGE (0223) 63687
(Visit us—at our new Mail Order, Wholesale and Retail Premises)
MINIMUM ORDER VALUE 5/~

C.W.0. Post and Packing 1/6
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MAINS

ynector

A REVOLUTIONARY PRODUCT

cuts out plugs

SAFEST & QUICKEST
WAY TO CONNECT

ELECTRICAL EQUIP-
5" MENT TO THE MAINS

No plugs-—no sockets——no risk of bare wires.
To connect anything electrical, from an oscillo-

scope to an electric driil, smply open the fuse
housing, depress the keys, insert the wires and
close the housing. A neon light on the front of
the Keynector glows to indicate proper connec-

tion. Muiti-parallel connections can be made up
10 13 amps. Keys are colour coded and lettered
LEN for qulck identification. The Keynector
casing is in two-tone plastic and measures
5x 3 x 13in. Price 39/6, plus 5/- p. & p.

E. B. INSTRUMENTS
DIVISION OF ELECTRONIC BROKERS LTD.
49-563 PANCRAS ROAD, LONDON, N.W.1.
Telephone: 01-837 7781

NEW RANGE BBC 2 AERIALS

All U.H.F. aerials now fitted with tilting
bracket and 4 element grid reflectors.
Loft Mounting Arrays, 7 element. 37/8.

11 element, /-, 14 element, 52/8. 18
element, 60/-.  Wall Mounting thh
Cranked Arm, 7 el 1

, 607-.

67/-. 14 element, 75/-, 18 element. 82/8
Mast Mounting with 2in. clamp. 7 element..
42/6. 11 element, 56/-. 14 element, 82/-, 18
element, 70/-. Chimney Mounting Arrays,
Compiete. 7 element, 72/6. 11 element. 80/-.
14 element, 87/6. 18 element, 95/-. Complete
assembly instructions with every unit. Low
Loss Cable, 1/8 yd. U.H.F. Preamps from
75/-, State clearly channel number required
on all orders.

BBC - ITV AERIALS

BRC (Band 1). Tele-
scoplc loft, 25/-. External
S/ 30/-. “H" £2.15.0.

=
!
!
t
]
=
SNE 5
&
@
"
X=3
14
"3
—
+
o

mounting 1+3, 57/8 1+5,
67/8 (g}nmney i+3.’ 8718}

\ lll-‘ transistor pre-
amps, 75/-.

COMBINED BRBC1 — ITV —
AERIALS 1+3+9, 70/-. 1+5+9, 0/-
1+5+14, 9Q/-. 1+7+14. 100/-. Loft mounting
only. Special leaflet available.

F.M. (Band 2). Loft S/D, 15[- “H, 32/8.
3 element, 55/-. External units available.
Co-ax. cable . . Co-ax. plugs,
Outlet boxes, 5/- DlDlexer Crossover Boxes.
13/6. C.W.0, or C.0.D. P. & P. 6/-. Send 6d.
stamps for 1llustra|:ed llsts

Callers welcomed - open all day Saturday

K.V.A. ELECTRONICS (Dept. P.W.)
40-41 MONARCH PARADE
LONDON ROAD, MITCHAM,

SURREY 01-648 4884

SHORT-WAVE

H-A-C- KITS

WORLD-WIDE RECEPTION

Famous for over 30 yeara tor S8hort-Wave Equip-
ment of quality, "H.A.C.” were the Original
suppliers of Bhort-Wave Recelver Kits for the
amateur conatructor. Over 10,000 satisfied
customers—Iincluding Technical Colleges, Hos-
pitals, Public 8chools, R.A.F., Army, Hams, etc.

IMPROVED 1869 RANGE

One-valve model "DX*, complete kit—price 56/6
(Postage and packing 3/6).

Customer writes:—“Definitely the best one-valve
B.W. Kit available at any price. America and
Australia recelved clearly at good volume.” This
kit all ine short-wave t
drilled chassis, valve accessories and full instruc-
tions. Ready to asaemble, and of course, as all our
products—fully guaranteed. Full range of other
8.W, kita still available, including the famous
model “K" (recommended by radio clubs). All
orders deapatched by return. (Mail order only.)
S8end now for a descriptive catalogue, order form.

“*H.A.C." SHORT-WAVE PRODUCTS
29 Oid Bond Street, London W.1

The New Picture-Book’way of learning

B ASIC ELECTRICI'I'Y(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-
type drawing. The books are based on

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

over these subjects.
TO TRY IT, IS TO PROVE IT

L E R E B BE S EENERER-EEEYEEN N
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES. BROMLEY. KENT BR2 7HP

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
in good condition within 7 days or send the following amounts. BASIC
ELECTRICITY 75/- Cash Price, or Down Paément of 20/~ followed by 3
fortnightly payments of 20/- each. BASIC ELECTRONICS 90/- Cash Price,
or Down Payment of 20/- followed by 4 fortnightly payments of 20/- each.
This offer applies to UNITED KINGDOM ONLY. Overseas customers
cash with order, prices as above.

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

WHAT READERS SAY

“May I rake this opportunity ro rhankdyou for such enI:ghremng
works and may I add, in terms, easily un r:tood by the novice.”

., Birmingham.
““I find that the new pictorial method is so easy to under:tand and I
will undoubtedly enjoy readz'ng the following five volumes : thank you
Sfor a wonderful set of books.” . B., London.
“They certainly confirm everything your readers say about them and I
am more than delighted with them. They w111 be of great value to me
in my job as Hospital maintenance electrician.”” A. B., Birmingham

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

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

Signature

(If under

signature rcqmrcd of parent or guardzan)

NAME
BLOCK LETTERS

FULL POSTAL
ADDRESS ..

A TECH-PRESS PUBLICATION

POST NOW FOR THIS OFFER 1/
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TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS
—2 or 4 TRACK

Chasals 12} x 5§ x 4#in. high.
Front panel alum and black—
12¢ x 4iin. 200-250 A.C.
Maing Trans. Off/On-Tone;
Vol./Mie,; Vol./Gram.; Mie,
Input; Gram. Input; Moni-
tor; Valves 6BR7, ECCS83,

i) EM84, EL84 and Rect. 2
3 % Track $10.10.0: 4 Track £12

) ! ., (12/6 p. & P.). Ready for bolt-

bt 2 o A% ing direct to Magnavox deck.
el = -

STEREO AMPLIFIER type HV—

2 x 3 Watts

Faully built. On off, sep. vol. and tone each channel.
12 x 41 x 6in. high. EZ80, 2 x ECL&6; for 3 ohm
speakers, double wound main trans; fixing flanges
and base plate; suitable for crystal cart., tuner etc
£5.17.8 (8/- p. & p.). Available as kit with full
tnstructions at £4.17.8 (8/- p. & p.)

s

STEREQ AMPLIFIER type RC—
2 x 3 Watts

Fully built. 2 x UCL82, metal rect; ganged vol.
and tone cont; on-oft, balance. 11 x 3§ x 4in. high
double wound mains trans. with supporting
bracketa. For 3-ohm speakers. £8 (3/- p. & p.).

& Tl SUPER SIX KIT
Mk. 2
a » MW and LW fully tunable. Wooden cabinet 94 x 8 x 3in.,
t carrying bandle, two tone cabinet; 4in. speaker; 6 tran-
—— sistors; full book of instructiona. 2/6 (free with kit) All

parts may be purchased separately. 8.A.E. for price llst
Price of parts £4.5,0 (6/- p. & p.).

We can accept H.P. orders for our Stereo Radiogram Chaasis previously advertised
and still available at $19,19.0. Terms £7 deposit and 6 monthly payments ot 47/6
(by Banker’s Order only). Total H.P. Price £21.5.0.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.
(2 mins. from 8tation and Buses). FULL GUARANTEE. Aldershot 28240
CLOSED WEDNEBDAY. 8.A.E. for enquiriea pleasge.

MARTIN

IS HIGH FIDELITY
plus

ADD-ON-ABILITY
THRILLING POWER
DEPENDABILITY
GENUINE ECONOMY

Details from: ® Trade enquiries invited.

MARTIN ELECTRONICS LTD., 155 High St., Brentford,
Middlesex. 1SLeworth 1161

PR OO D e D SN SN MED S S e S S

To MARTIN ELECTRONICS, 155, High Street, Brentford, Middlesex.

How would you like to start with
a simple amplifier, say, and add to
it until it became a fully stereo
twenty watt amplifier with FM
tuner and facilities to take the most
sensitive low output pickups ever
made? With Martin Audiokits
it's easy, for with these superbly
engineered all-transistor prefabri-
cated units, success is builtin from
the start and you build to your own
preferred plan. IT'S A MONEY
SAVING SCHEME, TOO.

i

| | have not had your leaflets before. Please send them on
i AMPLIFIERS [0 FM TUNER [0 RECORDAKITS (O
i (Tick as required)
i

i

i

i

i
i
i
i
NAME i
i
i
i
-l

ADDRESS
PW 10

Som BN SNE e SN NN Giun SIS END NN G G SN S W NN SED SND SN SN S

TRANSISTORS etc SILICON DIODE Midget Eleotrolytio
* | BY100800 2/10 e oo
piv eac
AC107 8/- | 0C35 718 | New 500 mA 0-8F 35 volt
AC126 2/ | 0C44 2/0 250 plv 1/9 anF 150 volt
AF115  8/- | ocas 20 “’“‘“1*’,};013@ - | c40BF 2.5 volt
AF118  8/-] o079 2/8 | 8ix Amp Series
AF117 219 | oon1 /- | BYZ18 300 piv 8/6 | At 8d. each
BFY18 4/ BYZ12 800 piv 4/8 2 350 volt
BFY51 4 0c72 2/2 | BYZ11 900 piv 5/- 4uF 132 volt
GETL13 #/6 | OC73  &/8 | BYE101200ple 578 RolLE H
nllar YO
0A5 1/8 | OC75 22 | Brigge 30 ﬁF 10 volt
0A9 1/ | ocs1 2/- | 12A 100 piv_89/8 (3/~ | 100pF 6 volt
OA47 1/9 | ocsip 8- gxmm'ﬁom 125.F 4 volt
amp series

0A81 1/6 [ocsap o8 100 piv 76 | At1/- each
OAS85 1/8 [ oc140  8/- 200 piv 9/- 16 350 volt
0491 1/9 | 0C169 8/8 300 piv 10/8 50LF 10 volt
0C23 8/6 | oc170 2/3 400 piv 12/- | 100pF 12 volt
oc2s 5- | ocir1  gye | 800DV 26/- | 100uF 25 volt
0c2a  5/-|oceoa 46 | 104TR serles o | 200uF 10 voit
oc28  8/6|TK22C 1/8 | loopiv 1w | S20eF 10 volt

100 amp serles Drices 2000 MFD. 30V 4/-
Crystal Diodes—8 for 2/8.(7d.). | available on request, 1500 MFD. 30V 4/-

Additional Transistors—AF147 and AF150, 24v. Larger envelope, 4 leads, collectlve
current 10mA, gain 70—4/- each. AF149—gain 225—4/8 each.
Also 8P F 350V 1/2, 35, F 25V 1/8 and S0LF 50V 1/8, Other electrolytics in current list.
Postage, Packing and Insurance all above 7d. up to 3; 1/- from 4-11; 12 and over paid.
£ GANG VAR. CONDENSER: Mod., air-spaced, -0005 ea. sec, 5/- (1/-).
SUB-MIN. TRANSFORMERS Output (30 for OC72 etc.) 2/6, Driver 2/9 (either 7d).
MULTIMETER: 20,000 g/V D.C., 10,000 Q/V A.C. 0-5/25/60/260/500/1K volta D.C.
@ 0-10/60/100/600/1K volts A.C. ® 0-00(LA/2-5mA/250mA D.C. @ 0-6K /6 megQ
@ 10y (tF~001mid/imid. @ —20 to +22dB. @ Complete with test leads and instructions.
@ Over-load protected 1969 model with every refinement. $4.7.8 (2/6). JUNIOR MODEL
at 47/6 (2/6) 10000 /V described in free list.
SOLDERING IRON. 8hm Mod. British High speed, 8%in., all parts replaceable, fully
guaranteed for professional, radio and general D.L.Y. use. 19/8 (1/-)
DIAMOND STYLII Replacements for B8R TCSLP, TC8/8 and TCSLP/STEREOQ:
COLLARO *“0"; RONETTE BF40LP; GARRARD GC2LP and GC8LP; ACOS GP65/67;
all at 7/8 each (6d.). ACOS GP91l S8T/LP; BSR 8T4 and 8T9; SONOTONE 9TA and
9TAHC, PHILIPS AG3306 and 3060 (3063, 3066, 3301, 3302, 3304) state whether {in. or
{in. type, all at 18/6 (6d.).
SAPPHIRE all the above 7/6 types onmly, also ACO8 GP37 at 8/8 each (6d.). ACO8
GP91 at 8/9 (6d.). No other types at present, and no 78 rpm available in a.gg type.
PICK-UP CARTRIDGES, all fitted Styli and Standard fittings. Mono GP87/2, 13/6. ®
Mono de Luxe GP91/2, 17/-. @ 8tereo Compatible—Mono which also plays Stereo records
monaurally with min. wear, GP91/8C, 18/6, ® Latest Stereo GP98, 23/-, @ Ceramic
Stereo, top quality for expensive ou'.dt.u, aPo4, 38/6 (all 1/-).
PP3 ELIMINATOR (A.C.) 17/6. (1/6) TWO STATION TRANS. INTER-COM. Excellent
baby alarm. Instant, easy fitting with leads, plugs and battery. Al you require 52/6 (3/-).
TRANSISTORISED AMPLIFIERS, 3 watt, 9V operation, 45/6 (1/6); 7¢ watt, 6 trans.
24V operation, 67/6 (2/6).
Extra High Torque MINI-MOTOR, 4 to 12V, 1} x }in. 5/- (8d.). 9,000 r.p.m.
SUBSTITUTION BOXES, C it: £4/9 (1/6). Resist: 82/6 (1/6). Both full range and
complete. Full detalls tn liat.
’:'I%ST(}’BODS: Flexible, unbreakable 24* Red and Black leads, thin 4} " prods, 13" plugs
(9d).

RECORDING TAPE: Finest quality British Mylar. STANDARD: 5in. 6001t. 7/8, 5}in.
8601t. 8/9, 7in. 1200, 11/3, LONG PLAY 5in. 9001t. 10/, 51in. 1200¢t. 11/8, 7in. 1800t.
18/- (1/3 reel). 8till the finest quality and value obtainable.

RYSTAL, MIC91, Desk, 16/8; MIC48, curved band grip 17/8; 8tick
80" 20/8; Stick ‘39" 28/6(1/6 each type). Cream plastic hand type 7/6, or with "strut”
stand, switch and 2 leads with 2-5 and 3+5 plugs 11/-, Lapel (or hand) with clip 8/8 (1/-).
Machined metal tapered stick type with neck cord and adaptor to it standard flcor stands,
26/- (1/6). DYNAMI(O: Cream hand/table 14/— (1/-). MB10 50K (, 3} x }in. with Base,
Adaptor and Neck Cord 37/6 (2/6). M811, similar, but fixed on flexibie Swan neck to swltch-
fitted base 42/6 (2/6). DM128 Uni-directionai, 50K/600 ohma imp, stand adaptor, very
high quality 63 x 2 x 14, £5.9.8 (6/-).
CARDIOID DYNAMIC OMNI-DIRECTIONAL: Two highly successtul mikes “S8QUARE"
208, £5,10.0. "BALL” type, 209, with built-tn vol. control, switch 50K /600 ohms imp.,
£5.17.8 (either type §/-). Full details in list.
MICROPHONE INSERTS: Diameter 1-75in. or 0-9in either size §/8 (6d.).
SPEAKERS: 12in round, fitted Tweeter, 6W, 3 or 16 (state which), 85/6 (6/6); 2¢in. 30
8/8 (1/-); 6 x 4 heavy duty 30 14/8 (3/6) or for Stereo 34/6 pair, post etc. paid. Limited
quantity powerful 2in. PM transistor replacement speaker, high ohms, excellent, 5/
(1/-). HEADPHONES High Res. 20000 ea. Earplece 18/6 (1/6); 8tereo Dyn 8-164,
83/ (3/-); EARPIECES with lead etc., Min. Plug Magnetic 1/8 (state whether 25 or
3-5mm.); Crystal 4/9 (either 7d.). (3-5mm. only).
AFERIALS, Car Types: Telescopic, vandal proof, locks retracted, 2 keys and all fittings
23/6 (2/6) Motor driven, 12V, § section, complete £7.10.0 (5/-).
FOR ALL PORTABLES and F.M. SETS, Telescopic § section 5{—22in. with swivel, 5/6.
@ 7-8ection 54—32in., no swivel, acrew hole in base, 6/6. @ 10-section 8]—47¢in.,no swivel,
screw hole in base, 18/6, DISAPPEARING 8 section, swivel fixing assembly, 64/33in 10/-.
New 8 section 53/25}in, acrew hole in base, no swivel 4/-. (1/- all sizes).
SWITCHES: Standard toggle, metal, 250V 2A. One hole fixing: SPST 2/3, SPDT 2/9.
DPST 8/-. DPDT 8/8. 8lide types. 8ub-min. DPDT 1/8 each. 8mall DPDT 3 way, centre
“oft” 1/9, Reed magnetic onjoft 1/8 (7d. each, all types). Rotary Switches etc. in list.
VIBRATORS : Famous makes only. 12 veolt 4 pin non-synch 2/6, 12 volt 7 pin synch 10/-.
6 volt 7 pin synch 10/- (1/- each, all types).
MAINS NEON TESTER : Fly leads 8/— (7d.). Pocket screwdriver type 8/6 (6d). PLUGS: 8td.
Jack, plastic body 2/8. Screened 3/-. Sockets 1/11 (all 7d.). VALVE HOLDERS: B7G or
B9A, Moulded 8d. (7d. up to 4, 1/- over 4). CONNECTING WIRE: 5 coils asstd. cols. each
5 yda. Solid Core 2/6 {7d.). Flexible 8/- (9d.). Buper thin for transistor wiring etc. 8/-(7d.),
PICK-UP WIRE: Twin Super thin Flex, Bereened, Sheathed, 1/8 yd. (6d. up to 8 yds.,
over 6 yds. post free). TWIN MIKE CABLE: 1/8 yd. SINGLE MIKE CABLE: 7d. yd.
Both flexible, screened and sheathed. @ FEEDER CABLE: Twin r.d. bal. “fig. 8, 800,

or flat 3000 polythene lated, either 8d. per yd. (all cables up to three
yards 8d., each additiona} yard, 1d. extra).
R.F. INDICATOR, 5-Band, with meter erystal ete., 48/6

(1/6). Details in list.

RETRACTABLE FLEXIBLE LEADS. 8pace saving ‘Curly’, many uses in car and home:
with phono plug each end, 8 ft., 4/8; 12 {t., 7/8, With phono plug one end, phono socket
at other, 6 ft., §/—, 12 {t.,8/6 (9d. on any).

CAR RADIQ: Splendid new All-British dash-mounting radio using Mullard transistors
and circult. M. and L, wave, Separate speaker and baflle. Absolutely complete, for + or
— chassis. £11.11.0 (6/6). A huge success since introduction.

CURRENT LIST: Sent with all orders or free for s.a.e. details of cable, croc. clips and leads,
volume controls, Continental din plugs for Grundig, Teletunken equipment, ete., diais,
plugs and sockets, panel meters, record player and tape recording accessories. Battery
chargers, teat equipment, test prods, tape recorder, special transistors, portable sets,
more switches and other tools, V d etc. Thia adver cancels
all previous ones and lists supplied prior to August 31st.

FELSTEAD ELECTRONICS

(PW23)
LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE

TERMS: Cash with order only. No C.0.D. or caller service. Post, packing and insurance
charges are shown in bracketa atter all items. Regret orders under 5/- plus carriage cannot
be accepted, and a minimum charge of 1/— is now made. Charges apply to G.B. and Eire
only. Overseas air or surface mail extra at cost, plus 3/3 registration or insurance fee.
S.A.E. please for all engquiries, otherwise regrat cannot be replied to.
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BI-PAK SEMICONDUCTORS

500 CHESHAM HOUSE,
150 REGENT ST., LONDON, W.1.

KING OF THE PAKS

SUPER PAKS

Unequalled Value & Quality
BI-PAK NEW—UNTESTED
SEMICONDUCTORS

Satisfaction GUARANTEED in Every Pak, or money back.

P, b

U?k 1020 Glass Bub-min. General Purpose Germanium Diodes .............. 10/-
U2 80 Mixed Germanium Transistors AF/RF ............. ... 10~
U3 75 Germanium Gold Bonded Diodes sim. OA5, OA47 ... ............. 10/-
U4 40 Germanium Transistors like OC81, ACI28 .. ... .................. 10/-
Us 60 200mA Bub-min. 8il. Diodes ......... ..ot 10/-
U6 40 Bilicon Planar Transistors NPN sim. BSY95A, 2N7068 ............ 10/-
U7 16 Bilicon Rectifiers Top-Hat 750mA up to 1,000V ... ............... 10/-
U8 50 8il. Planar Diodes 250mA OAf200/202 . ......................... 10/-
9 20 Mixed Volts 1 watt Zener Diodes . ...............cccouienan.nn.. 10/~
Ull 30 PNP Billcon Planar Transistors TO-5 sim. 2N1132 .. ............. 10/-

U12 12 8ilicon Rectifiers EPOXY BY126/127
Ul3 30 PNP-NPN 8il. Transistors 0C200 & 28104. ...

T14 150 Mixed Bilicon and Germaninm Diodes ..............ccouuuien... 10/-
Ul8 30 NPN Silicon Planar Transistors TO-5 sim. 2N697 ... ............. 10/-
U16 10 3-Amp 8ilicon Rectifiers 8tud Type up to 1LO0OOPIV .. .. .. ... ... 10/-
Ul7 30 G PNP AF T 8 TO-5 like ACY 17-22 ........... 10/-
U1 8 6-Amp B8ilicon Rectifiers BYZ13 Type up to 600 P1V .

U189 30 8ilicon NPN Transistors like BC108.................
U20 12 1-5-amp Silicon Rectifiers Top-Hat up to 1,000 PIv , .
U21 30 AF Germanium alloy Transistors 2G300 Series & OC71 .
U22 10 1-amp Glass Min. Bilicon Rectifiers High Volts .
U23 30 Madt's like MAT 8eries PNP Transistors .......
U24 20 Germanium 1-amp Rectifiers GJM up to 300 PIV
U235 25 300 Mc/s NPN Bilicon Transistors 2N708, B8Y27 ..

U26 30 Fast Switching 8ilicon Diodes like IN914 Micro-min. ,............ 10/-

U28 Experimenters' Assortment of Integrated Circuits, untested. Gates,
Flip-Flops, Registers, etc., 8 Assorted Pieces........................ 20/

U29 10 l-amp S8CR's TO-5 can up to 600PIV CR81/25-600 ..., ..., ...... 20/-

U30 15 Plastic 8ilicon Planar trans. NPN 2N2924-2N2926
U3l 20 8il. Planar NPN trans. low noise Amp 2N3707 ... ..
U32 25 Zener dindes 400mW D07 case mixed Volts, 3-18 |
U33 15 Plastic case 1-amp Silicon Rectifiers IN-4000 scries .. ............. 10/-
U34 30 8il. PNP alloy trans. TO-5 BCY26,28302/4 ... ..................

U36 25 Bil. Planar trans. PNP TO-18 2N2808 .. ...
U36 25 8il. Planar NPN trans. TO-5§ BFY50/51/52 .
U37 30 8il. alloy trana. 80-2 PNP, 00200 28322 . ..,
U38 20 Fast Bwitching 8il. trans. NPN 400Mc/s 2N3011 ,
U39 30 RF Germ. PNP trans. 2N1308/5 TO-5 ........
U40 10 Dual trans. 8 Jead TO-5 2N2060 ... . .
U4l 30 RF Germ. trans. TO-1 OC45 NKT72 .. ....
U42 10 VEF Germ. PNP trans. TO-1 NKT867 AF117

Code Nos. mentioned above are given as a guide to the type of
device in the Pak. The devices themselves are normally unmarked

TESTED SCR's BRAND NEW TEXAS

P215v YA E ;l‘; LS 33/'5 GERM. TRANSISTORS
50 7/6 8/86 10/6 35/- Coded and Gueranteed

2 18/ o/ | Fuk No. EQVT
oo 8/6 10/~ 16/ 46/~ | 71" g'o53710 0C71 10/
200 18/6 16/~ 20/~ 88/~ | 0y goG374  oC75 10/

80/~ T3 82G3744A 0081D 10/~

FULLY TESTED

8- 5
BFY00-51-52... 7/6 | 400 17/6 25/- 85/-

- - — T4 82G381A 10/-
BSY28-7 8/¢ | 500 30/~ 40/- 45/- 95/~
Beviss o " B [ 3 it om0

T7 8263454 OC43 10/
2G378  OC78 10/~

SIL.RECTS.TESTED | 19 5963994 2¥130210)

PIV 750mA 3A 10A 30A | T1082G417 AF117 10/-
50 1/~ /e 4/8

BAYI5-95A 4/8
-25 ...,

100 1/8 3/8 4/6 15/- FULL RANGE OF ZENER
DIODES
300 2/3 4/6 6/6 28/- vOLTAGE RANGEz%-IBV

-5W
800 /3 8/9 9/ 8- | jow. "\111 111 B/ each
lggg g;g g’g {;E zg;: AN fullyiested. Btate
1200 6/6 11/ 15/~ — | [oltagerequired.

8T141 .
2N3819 .
2N3820 |

—_—_—

PLEASE NOTE. To avoid
any further Increased Postal
Charges to our Customers
and enable us to keep our
By Return Postal service™
which is second to none, we
have re-organized and
streamlined our Despatch
Order Department and we
now request you to send al}
your orders together with
your remittance, direct to
our Warehouse and Des-
patch Department, poatal

lng still 1/- per order.
Minimum order 10/-.

120 VCB NIXIE DRIVER
TRANSISTOR. 8im. BSX21
& C407. 2N1893 FULLY
TESTED AND CODED
ND120. 1-2¢ 8/8 each.
TO-5 NPN 25 up to 8f-each.

UNIJUNCTION

UT46 gqvt. an264s, 7/6
Eqvt. TI843 BEN3000

25-99 5/-, 100 up 4/~ each
pROURIILIP G

PRINTED CIRCUITS
EX-COMPUTER

202 o address: BI-PAK SEMI-
MAT100-101 ... 8/ CONDUCTORS, Despatch g;:::g .;:lilhcomuemlco;~
MATI0-121 .. 816 Dept, P.0. BOX 6 WARE, | 15°0, % e AR
o 'i's Postage a.nd pack- | ¢ .4 s0 trans .?d 30

dlodes. Our price 10 boarda
10/-, Plus 2/- P. & P.

GRAND CLEARANCESALE
everything must go

SUPER WHIP AERIALS. Brand new specially designed telescopic,
chrome plated 25in. sectional aerials. Consists of 6 sections and screw
base An ideal aerial for TX/RX use. Price only 6/6 each, p.p. 1/6.
Two aerials for 12/6 post free. Four aerials £1 post free.
PRECISION METERS. Brand new and boxed, size 3%in. sq.
Type 1 0-500V FSD; Type 2 0—-150 mA. Moving coil movement.
Fully guaranteed. List £3.10.0. Sale price 30/- each. Two for 50/—
post free.

RADIATION METERS. Pocket type. Brand new in makers cartons.
Only 9/6 each, p.p. 1/6. Two for 17/6 post free.

TANNOY MIKES (Heavy Duty). Ideal for P.A. work. Complete with
high quality moving coil headphones. Only 17/6, p.p. 5/—.
PRINTED CIRCUIT TOP BAND SUPERHET CHASSIS. Uses
standard components. Complete with circuit. Only 15/— post free.
MINIATURE TRANSISTORISED B.F.0. UNIT. A compact
B.F.O. unit that will enable your set to receive CW or SSB. Compact
single hole fixing. The Unit will fit anywhere. Ideal for all Ex-Govt. and
Comn}%rcial receivers. Complete with fitting instructions. Only 39/6.
p.p. 2

19 SET CONTROL BOXES. Brand new and boxed. 10/-, p.p. 5/—.
Two for 25/— post free.

HEAVY DUTY POWER SUPPLY UNITS. Famous manufacture.
Input 200/250V A.C. Output 250V D.C. at 175 mA. 6:3V/12V at 4A.
Robust rack mounting cabinet. List £42. Sale price 69/6 carr. 10/-.
MATCHING MAINS P.S.U. for R1132 and 1392 receivers. Brand
new and boxed only 59/6, carr. and insurance 10/-.
GOVERNMENT SURPLUS WIRELESS EQUIPMENT HAND-
BOOK. Gives circuit details and notes on most British and American
wireless equipment. Only 35/—, p.p. 5/-.

R.F. AMPLIFIERS No. 2 Mk. Iil. Increase the output from your
TX. Only 79/6, carr. 10/—.

DOUBLE 365 pF tuning capacitors with slow motion drive. Brand
new. Normally 17/6 each. Our price 6/— each, p.p. 1/6. Two for
10/— post free. £1 for five post free.

RUBBER TELEPHONE HANDSETS. Moving coil type with
press-to-talk switch and connecting cable. Brand new and boxed.
7/6 each, p.p. 2/6. 2 for 15/-. post free.

RHEOSTAT DIMMER UNITS. Will control up to 50V at 3A.
Compact metal case. Ideal for lab. work. Only 15/—, p.p. 2/6. Two
for 30/- post free.

IFT TRANSFORMER SETS. Comprising double tuned 1st and Ind
3rd IF single tuned. Only 12/6 per set of three post free.
TELEPHONE SPARES. 600 TYPE RELAYS. Only 3/6 each, p.p.
1/—. Ten for £1 post free. EYEBALL INDICATORS. 6/— each. Four
for £1 post free. TELEPHONE DIALS 4/6 each, p.p. 1/6. Fourfor £1
post free.

23in. MOVING COIL SPEAKERS. 3 ohms. Brand new. Only 4/11,
p.p. 1/1. Two for 10/- post free. 30 mfd 250V WIRE ENDED TUB
ELECTROLYTIC CAPS. £1 per doz. post free. 10 mfd 15V working
tag ended electrolytics, 1/6 each. 10/— per doz., post free.
MEDIUM WAVE FERRITE SLAB AERIALS. Will fit most tran-
sistor radios. Only 3/6 each, p.p. 6d. Two for 6/— post free. Four for
10/~ post free.

TELEPHONE EXCHANGES. PMBX Type Ex-GPO in good condi-
tion. Complete and ready to use. Cordless type only £13.10.0,
carriage 50/-. Cord type £12.10.0, carriage 30/—.

AIRCRAFT BAND CHASSIS. Printed circuit uses standard com-
ponents Full circuit details only 17/6 post free

SMOOTHING UNITS. Cure your hum problems. Beautifully made
pieces of equipment. 12V or 24V DC input gives a fully smoothed,
fully regulated DC output. Worth £30 each. Robust metal cabinet
with provision for stand-by battery. Brand new in makers cartons,
price 55/ post free.

HANDY PLASTIC CASES. Size 2% x 1% x 3ins. Ideal for building
your transistorised equipment into. Only 1/— each, p.p. 4d. 12 for
10/- post free. 24 for 15/— post free. 50 for 30/— post free. 100 for
50/—, p.p. 5/-. A very versatile little box.

ELECTRONIC CAR FAULT TRACING UNIT/BATTERY
CHARGER. A wonderful piece of equipment enabling you to trace
most faults on your car and a great aid to tuning your car. Meant to
sell at six guineas each. Sale price £4.15.0, carriage and insurance
5/—. Full 12 months guarantee. An ideal Christmas present.

o

Dept. PW, GLOBE SCIENTIFIC LTD, 38 BRIDGEND, LEEDS 1
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170 GOLDHAWK RD., W.12

(01) 743 4946 METER

etc. Absolutely brand new and complete ready to
erect, In canvas bag. £3.9.6. P. & P. 10/6.

Full List of our very large
stock of meters on request.

Fully guaranteed PERSONAL CALLERS WELCOME ALL valves
Individually packed Open 9-12,30, 1.30-5.30 p.m. Thursday 9-1 p.m. M guaranteed
V A L V E MANY OTEERS IN STOCK inolude Cathode Ray Tubes and 8pecial Valves. U.K. Orders
up to 10/-, 1/-; 10/~ to £1, 2/-; over £1, 2/- per $1; over 3 post tree, C.0.D. 4/-exira brand
CY31L  7/6 | ECL80 8/6 | KT66 81/-| K6GT 8/- | 12BE6  6/- -
DaF90 ;;g ECLs 18}5 KTss fg; TRANSISTORS ZENER DIODES etc. i 35— 12887 g;s oot 12;0
S ~| oas e/e 0C16  15/- 5/~ | AC176 7/8 | CRS1/20 9/6 | MPF102 6K7G  8/- | 12C8  8/- | gp5 2/6
el ol lerscidls olilona g;: oalo 37| 063 1o | OCsae 476 | Acves ar- | GRerse SKIGT 4/9 | 1261 17)- | 955 /-
Diss 406 | BFasa 81 | PABCso 7¢] OAT0 2/- | OC25 78 | 0C139 78 | AD140 18/ 10/- | MPF103 9/6 4- [ 19K5 10/~ | 957 8-
DLo4 6/8 | EF38  6|- | PCBG  10/8) 0A71 8/- | OC26 5/- | OC140 9/6 | AF117 5/- | CRBL/35 MPF104 6K8GT 7/3 | 12K8GT 7/6 | 991 6/-
DIo6 o | Brio o | pooy o) 0A79 1/9 | 0C29 15/~ [ OCI70 /- | AFLI8 10/- 11/8 o |SK25G 18/ | 12Q7GT 8/6 | 1g00 1)
DYoo 60 | EFiL 1018 | bosse | ©A8L 1/8 | OCS5 10/~ | OCI71 /- | AF124 7/8 | CRBL/40 6L6  14/8 | 128G7 4/6 | 9951 /-
By e | BRis 1908 | bocss ar| 0A200 1/9 | OC38 86 | OCl72 /8 | AF127 §)- 1276 | MFF105 6L6GA 9/6 | 1487  15/-
/ / /8] 0a200 8/- | 0C44 4/~ | oC200 7/6 | A = = 10/8 8306 18/~
DY86 6/~ | EFB0  4/8 | PCCss  9/8) ! / /8 | AF139 10/ | CRS3/05 8/ gpas 13/~ | 19405 819
DY87 68 | EFs3 96 | pCCiso 10/8| OAZ10 7/6 | OC45  2/6 | IN21  8/8 | AF178 18/8 | CR83/20 Z Range SA7 7/~ | 19G3~ eoy- | 9676 10/-
DY802 9/9 | EFss  6/8 | PCES2 17/-] QA2LL 9/6 | OC71  2/6 | IN21B 5/- | AFY19 22/6 10/~ | Zener diodes 6sA7GT 8/6 | 1966 2o/ | 5678  10/-
EABLI0®/- | EFS0  8/8 | FCE80013/ 0AZ20011/- | OC72  4/8 | IN25 18/ | ASY268 5/6 | CR83/30 8/8ea. looor g | 19H4 70/ | 5728 -
FAG42 913 | EF89 510 | bowgs. ojg] OAZ20110/- | OC73 11/~ | IN43 4/- | ASY28 /8 22Arange  lgacrGr §/- | 20P4  B0/8 | 5933  22/6
EBOL. 9 | EFo1 3/ | pOre: oje] OAZ202to | OC75 /- | IN70 4/~ | BCI0T 3/6 | CRS525/025 8ea. |6aG7 o/ | 25L6GT 7/8 | 6067 10/
EBC33 o/ | BF9s  8)6 | POFsG o)a] OAZ206 8/8 | OC76 5/~ | aN1306 6/6 | BFYS1 5/ 18/~ | Z3B Range 30015 15/ | 6060 7/8
EBC41 9/6 | EF95 5/~ | PCF20015/8| OAZ207 /8 | OCSL  4/- | 2N1307 6/6 | BFYS2 4/8 | CR83/40 B/-ea. |687 81| B0CIS 187 coed oo
EBCSL 6/6 | EF183 /6 | PCFoo11s/8 OAZ208to | OCSID 3/~ | 28305 10/° | Bever 8- 1816 zLrenge - [98770T 878 | 061 100 | Goes &)
EBF80 716 | BE18: o1 | boraor oje| OAZ213 6/6 | OCSIDMS/- | ACI26 6/8 BYZL3 5/- | GET103 4/- 5/-ea. |8877Y 6/6 | 2000 105: doso  23/8
EBFS3 8/8 | EF800 21/— CFo0s of| QAZ2Z23to [ OCB2 _ 5/- | ACI2T /8 716 15/- | GET115 9/- = Z8 range 68K7 7/~ ml
EBFos 6y | Brate Bora0s 19, | 0AZ22510/- | 0Cs2DM3/- | AC128 678 cnsum 5/- | GET116 8/- | 76 ca g:;;‘é’,i :;0 STl }g;- g})}ﬁ sf
L R R ey T e R o o | SEE G wh
- 1 - - | 6AQ5 5/6 | 6BWS 15/8

Pooa; o/ |Ela4 108 PCHAOIYS | byss 7/ | UABCSDG/- | VRIG0S0 | SRAGY 10/8 | 6AQSW 8/ | 6BW7 1570 | sveaT /- | S0L15 17/~ | s00s  sfe
ECCS5 5/ | EL42 11/- | PCL82 7/~ | EY800 8/6 | UAF43 10/8 6/- | sUsc™ "4/8 | 6a86 6/ | 6Cs g/6 | 6V6M  8/- | 30L17 17/- | 9006  2/6
ECCS6 6/~ | ELss. 4/9 | POLSS 13/ | EYS0L 9/8 | UBCAL 9/8 | Z800U 29/- | 5V4G  7/8 | 6AS7G 14/ | 608 4/- | 6X4 49 | 30PI12 16/~ | O R, Tubes
ECC88 7/- | EL85  7/8 | PCLs4 8/¢ | PY802 13/6 | UBFS0 6/6 | Zgo1U 25/~ | S5Y3GT 5/6 | 6AT6  4/8 | 6CHE  7/- | 6X5G &/~ 30P19 14/- | pye504/B/16
ECC180 9/9 | ELos /8 | POLS5 9/3 | QQVO3-10 | UBFs0 9/8 z900T 18/ Z4  14/- | 6AU8 5/~ | 6CL6  9/9 | 6XBGT 5/6 | 30PLL 14/ 70/~
ECC80418/6 | EL500 17/- | PCL86  8/6 25/ | UCH42 10/8 2/6 | 524G  7/8 [ 6AX4 B8/- [6De 3/~ | 6-30L2 14/~ | 30PLI318/8 | ooy 75/
ECF80 6/6 | EL803517/- | PFL200 QQVO6-40 | UCHS8L 7/~ 135 ¢/ | 6AB7  4/- | 6B7 5/6 | 6EA8 9/~ | 6Z4 5/- | 42 5/- | VCR97 32/6
ECF82 6/6 | EM31  5/- 18/- - | UCL82 78 | g4 g | 6ACT 8/-|6Ba6  4/8 |6EU7 7/~ | 7c5  14f6 | S0CDSG ST
ECF83 19/6 [ EMS0 7/- | PL36 1o/g | QQVOGAOA | UCLES 3078 | (g5 gyg | SAGT 6| 6DAT 1%/8 | 6F23 131~ | 706 6/ 218 30/~
ECF8011%/6 | EM84  7/- | PL81L  9/3 100/~ | UF4L 10/6 g/ | GAH6 11/6 | 6BE6  5/3 | 6F33 20/ | 77  5/8 | S0EHS 7/ | yoRe1750/-
ECF80218/6 | EM87 11/ | PLs2 g/ | Q895/10 81— | UFS0 3/ | 134 Sl | 6AKS 8/ | 6BOGG 1L/ | SHSM 3/ | 7vd /3 | 15 5/8 | voRrs17B
ECF80312/6 | EY51 7/6 | PL83 7/~ | K17 8/- | UFso /9 | \yoq 7/0 6AK8 6/- | 6BJ6  8/6 6J4wA 12/- | 9D6 2/8 | 76 5/- 85/
ECH84 7/6 | EYS6 8/8 | PL84 6/ | Rl19  7/6 | UL4L 11/8 /8| 6ALs 8- |6BJ7 - 2~ 11E2 g0/~ | 78 5/- | vCR517C
ECH35 11/- | E8s 8/ | PLsoo 13/6 | U25 14/ | ULsa 8/6 | 3D6 3/~ | 8ALsW 7/~ | 6BK7 8/- 3ot 8/~ | 12aTe 4/8 | 80 18 45/—
ECH42 10/- | Ez40  8/3 | PX4 14/ | U26 14/8 | UUS  7/- | 3Q4  7/8 | 6amM5 2/8 | 6BL7GTA | 676 8/6 | 12AT7 4/- | 85A2  7/8 | 5CP1 30—
ECHS1 5/0 | Ez4l 8/6 | PX25 12/6 | U27  8/- | UYdl 7/~ | 384  &/9 | 6AM6  8/- 11/-1 637G 5/- | 12aU7 4/8 | 313C 25/~ | 5FP7  28/7
ECHS3 10/9 | Ezso  &/- | Py3s 1o/8 | ULl 14/- | Uvss /9 | 3v4 8/~ | 8aNs 20/~ | 6BQ7A 6/9 | 617M 5/~ | 154ve /6 | 807 8/~ | Photo Tubes
ISR, molen SRS s 20/41#t. AERIALS each consisting of ten 3it. Zin. 12AX7 /- | 813 75/~ | G816 12/6
/ dia. tubular screw-In sectlons. 11ft. (6-sectlon) whip 12BA6 6/ | 8324  45/- | 6M625 45/-

P c AD LTD aerial with adaptor to fit the 7in. rod, Insulated base, ALL OVERSEAS ENQUIRIES AND ORDERS

stay plate and stay assemblles, pegs, reamer, hammer, Please address to

Colomor (Electronics) Ltd.

170 GOLDHAWK ROAD, LONDON W12,
Tel.: 01-743 0809

inour Budget Y el 4
combination storage .
unit!

Think what you could

put in it!

Storage. Lots of it, for a thousand
things you stock; replacement parts;
light bulbs; cameras; anything up to
7 x 8 x 10%in. Safety drawer-stops as
‘standard’. Smooth guide runners
thro'out. All In a compact 3ft. 8in.
high, 2ft. 11in. wide, 1ft. deep area.
Ready bied, In stove

green or grey. With 18 handy, 6 large,
8 king-sized drawers. At £17 5s.
worth every pennyl See the rest of the
N. C. Brown rangel

=) N.C. BROWN LTD.
====

pacesetters instorage equipment

Carriage free
on mainland

}Send vour FREE BROCH. [NAME
VURE ] or Send [] (how |ADDRESS .
I many) Budget Storage Units |

pat £17. 5s. in green or o.pt.PW Eagle Steslworks. Haywood, Lancs. Tel: 6901
qurey. London: 25-27 Newton St.. W.C.2. Tei: 01-405 7933
——- -

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., especnally
for the CITY & GUILDS EXAMS (chhmcxans Certifi-
cates); the Grad. Brit. LLE.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 equlpment 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 to

BRITISH NATIONAL RADIO SCHOOL
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SEMICONDUCTORS
BRAND NEW AND FULLY GUARANTEED

IN914  1/6 | 2N2904  8/- | ACY1S  5/- | BD124 18/-|MJ491 29
IN916  1/8 | 3N2904A 8/- | ACY19 5/ | BF11S  4/6 |MPF102 8
18010 3/- | 2N2005  8/- [ ACY30  4/-BF117  10/6 | MPF108 7,
Toody &1 |aNabs” 8i-|ACYss & |BEi7s 710 |Mbri0s af
8021 - - - -
18025 5/- | 2N2908A 8/- | ACY38  4/- | BF180  §/- | NKT0013 8/6
18113 3/- | 2N3907  8/- | AD140 8/~ [BFi81  8/6 [ NKT216 10/6
18120 /6 | 2N2007A 8/- { AD149  8/- | BF184  7/6 | NKT217 8/6
18121 2/6 | 2N2028  5/- [ AD161  7/6 [BF194  6/6 [ NKT261 4,
18180 9/6 [ aN2024  B/- [ AD162  7/6 | BFX12 /8 | NKT262 4,
181381 2/6 | 2N2925 B8/6 | AF114 5/- | BFX13 [ NKT264 4
18133 2/6 | 2N2926 AF116  5/- | BFX29 18/8 | NKT271 4
1844 2/-| , Green 8/- | AF117  6/- | BFX30 8/8 NKT372 4
36301 4/-| . Yellow g;: AFils 1:;0 BFX35 lg NKT274 4
2G302  4/- | .. Orange - NKT276 4,
3G303  4/- |aNa011 B/ | AF1% b/ |BFX44  8/8(njcron g6
2G371 8/- | 2N3058 6/8 | AF139 7/6 | BFX84 8/- | NKT403 18/
2N686 5/- | 2N3054 18/6 | AF181 8/6 | BFX85 10/-
X NKT404 18/6

et g mts e el 2| Bee e\l

- - | NKT61
2N706 £/6 | 2N3708 4/8 | AFZ12 5/6 | BFX88 B/- | NKT674 g_
s gelmme gnidme fimny g o
3N920 /6 | aNS708 4/ | amyas &6 |BFY17  4/8 [ NKTIIS  b/8
2N930  6/8 | 3N3707 4/~ | amy2e 46 | BFY18  4/8 gg;g’i’ el
2N1090 ga 2N3708 :- ABZ20 718 ggg}g 138 NKT20329 /-
aN1091 3N3709 - | AB221 4/ -
2N1181  9/8 | 3N3710  4/6 | BAX1s g;a BFY43 13/6|,.... 8/
2N1132 9/6 | 2N3711 4/- | BAX16 2/9 | BEY50 4/6 16/
INIses ja | anssa sae|BAYSL 18 DRYE  {e|NKTsou2
2N130:
aNiso4 /6 | aNssas 176 | DAYSS Y8 |mrvie el oo 10/
3N1305 5/ | 2N4068  6/6 | BCros  gre | BEY7? 1116 226
3N1306  8/6 | 2N4059 /- | poioe  gre | BFYS0 18/8| o 1]
3N1307  6/6 | 2N4060  5/- | BC1i3 g6 | BSX1®  6/6 (043 are
2N1308  8/- [2N4061 6/ | BGiig  1g/6 | BSX20  5/8 | 043, b5
9N1309 8/ | 2N4062 gg BCL18  6r8 gg% 133 e He
aN1507  B/6 | 3N425¢ Bo12s 1376 s oS
aN1613  6/6 | 3Nd255 876 - [Bsx27 1o/8
3N1711  6/6 | 2Nazas  8/6 | BCM7 B/~ |gay0s g (0481 1/8
aN1889  8/- |3Nazss /6 | BCM3 48 |maxas 106 JASS 118
N e mm s fimm v om g
aN2147 17/6 | 3N4288  8/¢ [ BC168  3/61Bgysg 4/ | OA95 1/6
aN2148  18/6 | aN4289 5/ | BC160  3/6 | payag  g4/8 | 0A200  2/-
gN2160 14/6 [ 3N4291 86 | BC212L  B/- | pgy3s  4/8 | 0A202 @/~
2N2193  5/6 [ 2N4292 86 | BCY30 /6 | Baysg  4/6 | 0C26 6/6

¢ | BCYS1 4/6 8 | 0C28 6/6
2N2193A 5/6 | 2N40361 18 BS8Y40 B
2N21944 B/6 | AN40362 14/8 | BCYS2  5/6 | Bays1  10/6 | 0C35 8/6
2N2217  6j- | 2N42sg /- | BCY38  5/6 | B3yss 6/ | 0C36 /8
2N2218  6/- | 3N128  18/6 | BCY34  4/8|Bays3 9/ | 0C44 8/
2N2219  6/- | AAZ] 9/- | BCY88  5/6 | Bayss /- | OC4S 2/8
aN2220  6/- | AAZ15 2/ | BCY39  6/6| BgyesAa §/6 [ OC71 2/8
o Mo|aamr He IOV o |DYMN Melogr e
aN3388  6/6 | AC126 4;— BCY43  6/8|BYZ10 s/; 0Csl :;
2N2369 7/6 | AC127 8/~ | BCYs4  7/6 |[BYZ11  7/6 | OC83
2N2369A G/~ | AC128 4/ | BCY70  5/6 | BYZ12  6/- D 8-
2N2539  4/6 | AC176  6/- | BCY71  9/6 | BYZ13  &/-{0C139  6/6
2N2540  4/6 | AC187 12/ | BCY72  b/- | MJ480 20/6 | 0OC140  6/8
9N2646  11/6 | AC188  12/- | BD12 8/6 | MJ481  27/6 | 0C200  5/8
2N2696 66 | ACY17  b5/- | BD121  19/- | MJ490  28/6 | oC201  b5/6

THYRISTORS

MULLARD |4 45107 4L i ot 1 000 .

INTEGRATED ZENERS. 1} WATT 2-7-33V  4/6
CIRCUITS 400m/w 3-0-33V 5/~

INTEGRATED CIRCUITS—R.C.A.
CA3005 30/-, CA3011 20/-, CA3012 £5/-,

B iinl CA3013 80/-. CA3014 30/-, CA3018 85/,

s 23/6 | CAB019 25/-, CA3020 £7/8, CA3021 42/6.
P Teiole 3 CA3023 85/, CAS023 T8/, CA3026 27/8,
e be 2aje | CARZSA 25/, CA3038B 85/-. CA3030 8-,
FCJ101 8 Input FAIRCHILD
JK Flip Flop 85/~ | L00. 914 11/-, L923 14/-
TAA41 Opera- DATA SHEETS FOR BCA DEVICES %/ per type
tional A 47/8
TAA248 Opera- Preseta std.. horiz. or vert.

1
tional A 47/8 | ¢ t Log/Lin 3/3 m’l‘l
TAA 263 Linear
AF Amplifier 18/6
TAAS20 Most LF
Preamplifier 18/6

SPEAKERS (3 ohm)
10‘ x 6' 87[0
S' x B' 10[0.

77 x 47 15/8, 10 15 1/6 (100 64 1/6 |1000 50 76
5”7 x 8" 18/6, 10 25 1/6 [100 12 1/6 |2000 25 8&/6
3" 9/6, 5~ 14/6, 1225 25 1/ [100 25 1/6 |3000 50 12/6
8~ 87/6, 12~ 89/6. 16 18 1/6 100 50 8/6 | 2500 25 8/6

26 64 1/6 |12 4 1/6 | 5000 25 12/8

Post and Packing 1/6

RESISTORS
31" x 31° 418 §vatt 550 b
x watt 5%, bd.
SEND 6d. STAMP FOR | Cugter gj- } and 1 watt, 6d
CATALOGUE 331" x 5° 6/6 3 watt, 5%, 1/6
P.P. for Components 17" x 33" 168/- 5 watt 8/-
1watt Metal Oxide,1/9

1/8 per order 57 x 2¢" 4/3
A. MARSHALL & SON
28 CRICKLEWOOD BROADWAY, LONDON N.W.2
01-462 0161/2/3 CALLERS WELCOME

ORGAN TRANSISTORS

ZTX300 1/11 | ZT1613 77/9 | ZT3055 20/8 | ZR12 16/9 | ACY21 §&/4
ZTX302 8/-1 ZT1700 17/9 | KR54¢ 27/6 [ 28170 1/11 | ACY22 4/~
ZT44 12/ 1 ZT1701 22/6 | KR56 24/9| OC28  19/- | OAZ203 18/-

Mullard LA 2300 9/5d.
All above transistors direct from manufacturer.

Unmarked silicon planar transistors suitable for use in
divider circuits: 1/6 each or £5 per 100.

LIGHT SENSITIVE DEVICES
GIANT-SIZE SELENIUM SOLAR CELLS — PRO-
DUCE UP TO 6mA FROM DAYLIGHT! 67mm
diameter, 10/- each. 50mm x 37mm. 2 for 10/-.
Transistors similar to OCP 71, 2/- each.

ORP 12 CADMIUM SULPHIDE LIGHT SENSITIVE
RESISTORS 9/-each. Light sensitivé diodes, 10/- per doz.

WIRE-WOUND RESISTORS
Mains dropper type. Up to 30 watts. Some multi-tapped.
Fraction of normal price! 10/- per dozen.

MULLARD POLYESTER CAPACITORS FAR BE-
LOW COST PRICE! 0-001zF 400V 3d., 0-0015.F
400V 3d., 0-0018uF 400V 3d., 0-0022uF 400V 3d.,
0-01F 400V 3d., 0-15:F 160V 6d., 0-22:F 160V 6d.,
0-27uF 160V 6d., 1uF 125V 1/-.

RECORD PLAYER CARTRIDGES. COMPLETE
WITH NEEDLES. GP67/2 Mono 15/-, GP91/3
Compatible £1, GP93/1 Crystal Stereo 25/-, GP94/1
Ceramic 30/-.

TRANSISTORISED SIGNAL INJECTOR KIT 10/-
SIGNAL TRACER KIT 10/-. CAR REV. COUNTER
KIT 10/-.

VEROBOARD
2t x1” 0165 matrix 1/3 5 x 31" 0-15 matrix 5/6 3% x 3¢ 0'1 matrix 4/9
31 x 24" 0-15 matrix 3/3 17 x 24" 0-15 matrix 11/- 5 X 2¢” 0-1 matrix 4/7
3! x 33”016 matrix 3/11 17 x 33~ 0- 15 matrix 14/8 5 x 3% 0-1 matrix 5/6
X 24" 0-15 matrix 3/11 3% x 24" 0-1 matrix  4/2
Spor. Face Cutter 7/6. Pin Insert Tool 9/6 Terminal Pins 8/8 for 38.
Special Offer! Spot Face Cutter and 5 2t x 1" boards.......... 9/9 only

PAPER CONDENSERS

Mixed bags 0-001uF to -5uF, 12/6 per 100.

SILVER-MICA
Ceramic, Polystyrene Condensers. Well assorted. Mixed
types and values, 10/- per 100.

RESISTORS

Mixed types and values, } to 1 watt, 6/6 per 100, 55/-
per 1,000. Wire-wound resistors, 1 watt to 10 watts.
Mixed values. 20 for 10/-.

TRANSISTORS
Mixed, unmarked, mainly O.K. 7/6 for 50.

12 VOLT TRANSISTORISED FLUORESCENT
LIGHTS. HALF NORMAL PRICE

8 Watt 12in. tube. Reflector type £2.19.6. 15 watt 18in.

Batten type £3.19.6.

IDEAL FOR CAMPING OR CARAVAN HOLIDAYS!

A BRIGHT LIGHT FOR VERY LITTLE CURRENT!

ELECTROLYTIC CONDENSERS

0-26pF 3 volt 4pF 25 volt 64pF ~ 9 volt
1uF 8 volt 4uF 12 volt mu.F 6 volt 100 F * 9 volt
1nF 20 volt 4uF 25 volt 25u.F 6 volt 320pF 4 volt
1-25uF 16 volt S5pF 6 volt 25pF  12volt 320pF 10 volt
2uF 3 volt 6uF 8 volt 250F 25 volt 400uF 6-4 volt
2uF_ 350 volt 8pF 3 volt pF 6 volt Allat 1/- each.
2:6pF 16 volt 8uF 12 volt I0pF 10 volt

3uF 25 volt 8uF 50 volt 50pF 6 volt
3-2uF 64volt 10pF 6 volt 64pF 25 volt

{our selection)
10/

Orders by post to:

G. F. MILWARD
Drayton Bassett, Near Tamworth,
Staffs

Please include suitable amount to cover post and packing.
Minimum ,order 10/-. Stamped addressed envelope
must accompany any enquiries.

For customers in Birmingham area goods may be
obtained from Rock Exchanges, 231 Alum Rock Road,
Birmingham 8.
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for fast, easy,
reliable soldering

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

B CORE “—"  SOLDER |  ooiireq.
SAVBIT ALLOY THIN GAUGE
ALSO REDUCES SOLDER,

COPPER BIT WEAR.
Ecomically packed for
general electrical
#==. and electronic
soldering. 90 ft.
18 gauge on

# Recommended
e retait price 15/-

ESSENTIAL FOR
soldering small components
and thin wires. High tin

content, low
melting point,

1 60/40 alloy, 202 ft,
22 gauge on

plastic reel.
Recommended
#., retail price 15/-

A RANGE OF
SOLDERS IN HANDY
DISPENSERS.

>

; "

REF. ALLOY SWG
4A  60/40 18 2/6*
U gavbit 18 2/6*

15 60/40 22 3/.*
*Recommended Price

Frem Electrical and Hardwar

Multicore Solders Ltd

INVALUABLE FOR STRIPPING
FLEX, THE NEW AUTOMATIC
OPENING BIB WIRE STRIPPER
ANO CUTTER, easity

i adjustabie for all
standard
diameters. Plastic
covered handles
can also be used
as wire cutter.
Recommended
retail price 8/6

shops. Il unabtainable, wril
emel Hempstead, Herts.

Thinking of High Fidelity—first read Goodmans 28 page High Fidelity
Manual. It contains interesting articles on Stereo; an Introduction to High
Fidelity ; Stage-built systems; as well as full details of Goodmans High
Fidelity audio products.

Send for your free copy
Please send me a free copy Qf Goodmans Manual

‘Name
Address.

PW10

Goodmans Loudspeakers Limited
Axiom Works, Wembley, Middlesex. Tel: 01-902 1200

There is scope,
variety and
responsibility as a

RADIO

TEGHNICGIAN

in Air Traffic Control

Join the National Air Traffic Control Service,
a Department of the Board of Trade, as a
Radio Technician and you have the prospect
of a steadily developing career in a
demanding and ever-expanding field.

Entrance qualifications : you should be
19 or over, with practical experience in at least one
of the main branches of telecommunications.

Once appointed and given familiarisation
training, you will be doing varied and vital work
on some of the world’s most advanced equipment
including computers, radar and data extraction,
automatic landing systems and closed-circuit
television. Work is based on Civil Airports suc¢h as
Heathrow, Gatwick and Stansted, Air Traffic
Control Centres, Radar Stations and other
specialist establishments.

Starting salary is £915 (at 19) to £1,189 (at 25
or over): scale maximum £1.372 (higher rates at
Heathrow), and some posts attract shift-duty
payments. From January 1970 these rates will be
increased to £985, £1,295, £1,500 respectively.
Every opportunity and assistance is given to study
for higher qualifications. The annual leave
allowance is good and there is a non-contributory
pension scheme for established staff.

L 0004

Send this coupon for full details and application form :
To::A. J. Edwards, C.Eng., M.L.E.E., M.I.E.R.E.
Room 705, The Adelphi, John Adam Street,
London, WC2 marking your envelope ‘Recruitment’.

PW/A2
Not applicable to residents outside the United Kingdom
14

)
NATCS National Air Traffic Control Service
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Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 1/8d. per word (minimum order 20/-), box number 1/6d.
0d. per single column inch. All cheques, postal orders, etc., to be

extra. Semi-displayed setting £5 2s.
made payable,to PRACTICAL WIRELESS and crossed

“Lloyds Bank Ltd.” Treasury notes should

always be sent registered post. Advertisements, together with remittance, should be sent to the Classified
Advertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon
Street, London, E.C.4 for insertion in the next available issue.

FOR SALE EDUCATIONAL
3 . RADIO AND TELEVISION SERVICING
EDDYSTONE 870A Receiver used only RADAR THEORY AND MAINTENANCE

EC

approximately 50 hours. Completely checked
by makers before being advertised. £18. o.n.o.
Korn, 15 Avenue Road, Dorridge, Warks.

SEEN MY CAT? Tools, Rod, Bar and Tube,
Small Screws, mechanical and electrical gear.
21-years’ trading £6,000 in vouchers given away.
Free Cat. of 5,000 items. S.A.E. to: K.R.
WHISTON, Dept. VCW, New Mills, Stock-
port.

Write for details to:

TELECOMMUNICATIONS

This private College provides efficient theoretical and practical training in
the above subjects. One-year day courses are available for beginners and
shortened courses for men who have had previous training.

The Secretary, London Electronics College, 20 Penywern Road,
Earls Court, London, S.W.5.

Tel. 01-373-8721

YUKAW -
SELF-SPREN =
Gel 4642 siv druing GREY HAMMER

BLACK WRINKLE
fv 0"/! of (CRACKLE) fivishes

R

Yukan Asrceol Sprayklt contsimi 16 oms. fine

Qquality durable easy instanc spray. No stova baking | Drying Aeroredn
required. Hammers svmlable in grey, blus, gold. | 16oes. ot ibfH
bronze, Modern Eggshell Black Wrinkle (Crackie)
ail at 1571 8t our counter or [6/ll, carriage paid. | mclude
per push-button self-spray can. Alio Durable. heat
and water rasistant Black Matt finish (12 ozs. seH- | C
only) 13/l carriage paid.
OFFER: tional transferable
-on trigger handle (valus
Choice of {3 seli-spray plain colours and pri-
mer {Motor car quality) also available. Please enclose cheque or
crossed P.O. for total amounc direct to:
UKAN 307a, EDGWARE ROAD, p,
s LONDON, W2 Lad .

—wWa can aupply you too.
Open ol éay Saturday, Closed Thursday sftarncon.

MADE ||

MORSE Ty !!

FACT NOT FICTION. If you start RIGHT you will be
reading amateur and commercial Morse within 8 month.
(Normal progress to be expected.}

Using scientifically prepared 3-speed records you
sutomatically learn to recognise the code RHYTHM
without transiating. You can’t help it, it's easy as learning
a tune. 18 W.P.M. in 4 weeks guaranteed.

For details and course C.0.D. ring, s.t.d. 01-660 2896
send 8d. stamp for explanatory booklet to:

G3CHS (BOX 11), 45 GREEN , PURLEY, SURREY

AMIOD 12 kc/s Mobile Radio telephone for
sale, slightly damaged by water. £15 o.n.o.
Apply: A. J. Nicol, Estate Office, Ramsey,
Huntingdon.

. ELECTRICAL

BEST EVER 200/240 VOLT ""MAINS"
SUPPLY FROM 12 VOLT CAR BATTERY
Exclusive World Bcoop Purchase. The fabulous

5 rican Heavy Duty D; Unit with
a Massive 220 watt output 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 Unlversal AC/DC maina equipment.
Made at tremendous cost for U.B.A. Govt. by
Delco-Remy. This hine is btai
able eisewhere.
Brand New and Fully Tested, only 24.10.8, plus
10/6 postage. C.0.D. with pleasure. Money back If not
delighted. Please send s.a.e. for interesting illus.
details.
Dept. PW STANFORD ELECTRONICS, Rear Derby
Road, North Pr de, Blackpool, L i

BECOME “Technically qualiﬁed" in your
spare time, guaranteed diploma and exam,
home-study courses in radio, TV servicing and
maintenance. T.T.E.B., City and Guilds, etc.:
highly informative 120-page Guide—free.
CHAMBERS COLLEGE (Dept. 857K), 148
Holborn, London, E.C.1.

CITY & GUILDS (electrical, etc.) on *'Satis-
faction or Refund of Fee' terms. Thousands of
passes. For details of modern courses in all
branches of electrical engineering, electronics,
radio, TV., automation, etc., send for 132-page
Handbook—FREE. B.LLE.T. (Dept. 168K),
Aldermaston Court, Aldermaston, Berks.

RADIO OFFICERS see the world! Sea-going
and shore appointments. Trainee v;xcancies in
September and January. Grants available. Day
and Boarding students. Stamp for prospectus
Wireless College, Colwyn Bay.

BOOKS & PUBLICATIONS

SURPLUS HANDBOOKS -

19 set Circult and Notes . .. &/6ép/pé&d.
1155 set Clrcuit and Notes . &/8pjpéd.

H.R.0. Technlcal Instructions 5/8 p/p 6d.
38 get Technlcal Instructions 5/6 p/p 6d.
48 set Working Instructions .. . 5/8p/péd.
88 set Technical Instructions . T/-p/pbd.
BC.221 Circult and Notes .. .. 5/6p/péd.
Wavemster Class D Tech.Instr. .. 5/6p/p6d.
18 set Clrcult and Notes aa .. 5/8pjp6d.
BC.1000 (31 set) Circultand Notes .. 5/8 p/p 8d.
CR.100/8.28 Circuit and Notes . 10/- p/p 8d.
R.107 Circult and Notes . T/-pip8d.
AR.88D Instruction Manual .. .. 18/~ p/p 8d.
62 set Circult and Notes . 8/6p/p8d.

Clrcult Dlagram 5/- each post free, R.1118/A,
R.1224/A, R.1355, R.F. 24, 256 and 26, A.1134,
T.1154, CR.300, BC.312, BC.342, BC.348J, BC.348
(E.M.P.), BC.624, 22 set.

52 set Sender and Recelver clroults 7/8 post free

Resistor colour code Indicetor 2/6 p/p 8d.
$.A.E. with all enquliries piease.
Postage rates apply to U.K. only.

Mail order only to:
INSTRUCTIONAL HANDBOOK
SUPPLIES
DEPT. PW, TALBOT HOUSE,
28 TALBOT GARDENS, LEEDS 8
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BOOKS & PUBLICATIONS

{continued)

SURPLUS RADIO
EQUIPMENT HANDBOOK

Over 120 pages of data including circuita/operating
for 40+ types; many useful mods. and valve
transistor equlvalents llat. A must for all using
ex-Government sets. Oniy 30/- including p. & p.
from: {Mail Order Only)

SYMBOL BOOKS (Dept. 3)
210 EASTERLY ROAD, LEEDS Lg8 SER

SERVICE SHEETS

SERVICE SHEETS. RADIO, TV. 5,000
Models. List 1/6. S.A.E. Enquiries. TELRAY,
11 Maudland Bank, Preston, Lancs.

RADIO, TELEVISION over 3,000 models.
JOHN GILBERT TELEVISION, 1b Shepherds
Bush Rd., London W.6. SHE 8441,

SERVICE SHEETS (1925-1969) for TELE-
VISIONS, RADIOS, TRANSISTORS, TAPE
RECORDERS, RECORD PLAYERS, etc.,
by return post, with free fault-finding guide.
Prices from 1/-. Over 8,000 models available.
Please send S.A.E. with all ordersfenquiries.
HAMILTON RADIO, 54 London Road,
Bexhill, Sussex,

LARGE SUPPLIER
OF

SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS
CAR RADIOS)

Only 5/- each, plus large S.A.E.

(Uncrossed P.O.’s please, 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 model number
alternative.

Free TV fault tracing chart or TV list on
request.

Mail order only.
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SERVICE SHEETS

{continued)

SERVICE SHEETS (75,000) 5/- each: please
add loose 4d. stamp: callers welcome; always
open, THOMAS BOWER, 5 South Street,
Oakenshaw, Bradford.

AERIALS
BAKER and BAINES

FOR TELEVISION and LOFT AERIALS
Examples of prices: FM dipole 21/-. H 38/-, BBC
dipole 30/-, X 38/-, H 42/- 3 ele 89/, ITA 3 ele 26/-,
5 ele 34/-, 8 ele 47/6. 11 ele 57/6, double 8 112/-,
double 11 140/-, combined BBC/ITA 1+ 545/~ H+ 5
69/-, X+ 575/-, BBC2 14 ele 37/-, 18 ele 54/, 22 ele 63/,
double 22 142/-. Loft special BBC/iTA 1+5 complete
with pole and brackets 37/-. Prices inciude clamps and
P.P. CWO, state channels please.

11 DALE CRESCENT, TUPTON, CHESTERFIELD

SITUATIONS VACANT

RADIO TECHNICIANS

A number of suitably qualified candidates
are required for unestablished posts, leading
to permanent and pensionable employment
(in Cheltenham and other parts of the UK,
including London). There are also oppor-
tunities for service abroad.

Applicants must be 19 or over and be
familiar with the use of Test Gear, and
have had practical Radio/Electronic
workshop experience. Preference will be
given to such candidates who can also offer
“Q"” Level GCE passes in English Lan-
guage, Maths andjor Physics, or hold the
City and Guilds Telecommunications
Technician Intermediate Certificate or
equivalent technical qualifications. A
knowledge of Electro-mechanical equipment
will be an advantage.

Salary. Scale is from £915 at 19 to £1,189
at 25 (highest pay on entry) rising to £1,374.
{These scales are being further increased at
1.1.70.) Posts are unestablished, but oppor-
tunities exist for establishment and also
advancement to higher grades up to
£2,145 with a few posts carrying still
higher salaries.

Annual Leave allowance of 3 weeks

3 days rising to 4 weeks 2 days. Normal
Civil Service sick leave regulations apply.

Application forms available from:
RECRUITMENT OFFICER (RT 37/54)
GOVERNMENT COMMUNICATIONS
HEADQUARTERS,

OAKLEY, PRIORS ROAD,
CHELTENHAM, GLOS. GL52 5A)J

TV and Radio, A.M.LLE.R.E,, City & Guilds,
R.T.E.B. Certs,, etc. on ‘Satisfaction or Refund
of Fee' terms. Thousands of passes. For full
details of exams and home training Courses
(including practical equipment) in all branches
of Radio, TV, Electronics, etc. write for 132-

age Handbook—FREE, Please state subject.
ﬁnmsn INSTITUTE OF ENGINEERING
TECHNOLOGY (Dept. 137K), Aldermaston
Court, Aldermaston, Berks.

ENGINEERS. A TECHNICAL CERTIFI-
CATE or qualification will bring you security
and much better pay. Elem. and adv. private
postal courses for C.Eng., AMLERE,
AM.S.E. (Mech. & Elec.), City & Guilds,
AMIMI, AILOB. and G.C.E. Exams.
Diploma courses in all branches of Engineering
—Mech., Elec., Auto,, Electronics, Radio,
Computers, Draughts., Building, etc. For full
details write for FREE 132 page guide:
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, (Dept. 169K), Aldermaston
Court, Aldermaston, Berks.

TV SERVICE ENGINEER & Trainee for
London retail business of the highest standing:
estd. over 40 years: good position & prospects
for suitable applicants. State age & detail of
experience. Box 91.

MISCELLANEOUS

ETCHED PRINTED CIRCUIT BOARD
KITS. Full instructions 19/6 C.W.O. ‘Circui-
tetch’, 12 Cambridge Road, St. Albans, Herts.

BUILD IT in a DEWBOX quality cabinet.
2in. x 2¢in. x any length. D.E.W. Ltd., Ring-
wood Road, FERNDOWN, Dorset. S.A..E. for
leaflet. Write now—Right now.

UFO DETECTOR CIRCUITS, data. 10s.
(refundable). Paraphysical Laboratory (UFO
Observatory), Downton, Wilts.

MISCELLANEOUS

(continued)

THE NEW
ELECTRONIC MUSIC FOR YOU

Then how about mnki% yourself an electric
organ? Construction: date avallable—
full circuits, drawings and notes! It has

stops—uses 41 valves. With {ts variable
attack You can play Classics and Swing.
Write NOW for free leaflet and further
details to C. & 8., 20 Maude Stree

Darlington, Durham. Send 4d. stamp.

— 59 RESISTORS 3d EACH —

High stability, Carbon Film, § Watt. 10, 11, 12,
13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39, 43, 47"
51, 56, 62, 68, 75, 82, 910} . . . etc. to 1MQ.
PRINTED CIRCUIT KITS ONLY 17/6
TRANSISTORS 2N3708A 1/¢ EACH
Hfe 20-80, Vce 30, 200mW, 200 Mc/s. Brand new,
fully guaranteed. P. & P, 1/-.

J. M. KING
14 Acton Street, London, W.C.1

YOUR RADIO KITS assembled for you
cheaply. Professional Job. All Types Audio,
Receivers, Transmitters, Radio Control etc.
Box No. 92.

YOUR TRANSISTORS TESTED. 1/- each,
C.W.0. To: J. A. Kinder, 6 Hooker Road,
Heartsease, Norwich, Nor. 25R.

YOUR CALL SIGN ENGRAVED. White
Letters Black Plate 6 x 1§in. 5/6. 2 x {in. Badge
Pin, d4/-. Post Free. C.W.O. Workshops for
Disabled, Northern Road, Cosham, Ports-
mouth. PO6 3EP.

MUSICAL MIRACLES, Send S.A.E. for
details of Rhythm Modules, versatile bass-

6 OR 12 VOLT
FLUORESCENT LIGHTS

12 ins. 8 Watt tube ample light for caravan,
tentetc. Fully transistorised, low battery drain.

Unbeatable at £2.19.6
or in kit form 50/'

SALOP ELECTRONICS
23 Wyle Cop, Shrewsbury.  S.A.E. for lists.

post paid.

al unit, selfcontained with unique effects,

its for waa-waa pedals. Also new S0pA
meters, 25/- post paid. HURRY. D.E.W. Ltd.,
254 Ringwood Road, Ferndown, Dorset, .

METAL WORK :

METAL WORK: All types cabinets, chassis,
racks etc., to your specifications, PHILPO'
METAL WORKS LTD., Chapman Street,
Loughborough.

SITUATIONS VACANT (continusd)

TECHNICAL TRAINING by

ICS

IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the | C § trained man.
Let 1 C S train YOU for a well-paid post in this expanding field,

I C S courses offer the keen, ambitious man the opportunity to acquire, quickiy and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Electronics, Computers, etc. Expert coaching for:

C. & G. ELECTRONIC SERVICING.
RADIO AMATEURS' EXAMINATION

e s s 0 e

C. & G, TELECOMMUNICATION TECHNICIANS' CERTS.
R.T.E.B. RADIO AND TV S8ERVICING CERTIFICATE,
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY.

Examination Students Coached until Successful.

NEW SELF-BUILD RADIO AND ELECTRONIC COURSES

Build your own 5-valve receiver, transistor portable, signal generator, multimeter and
valve volt meter—all under expert guidance.

POST THIS COUPON TODAY and find out how | C S can help YOU in your
career. Full details of 1 C S courses in Radio. Television and Electronics will be

sent to you by return mail.

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

I—--_-_-_-------_----
i International Corresnondence Schools :
INTERNATIONAL | (Dept 173) Intertext House, Stewarts Road, I
1 London, S.W.8.
CORRESPONDENCE |
| name I
sc"uuls I Block Capltals Please l
I ADDRESS I
| I
A WHOLE WORLD I 1
OF KNOWLEDGE o 1000 |

AWAITS YOU!

www americanradiohistory com
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WANTED

WE BUY New Valves, Transistors and clean
new components, large or small quantities, all
details, quotation by return. WALTON’S
WIRELESS STORES, 55 Worcester Street,
Wolverhampton.

WE BUY New Valves and Transistors. State
price. A.D.A. MANUFACTURING CO,, 116
Alfreton Road, Nottingham.

WANTED NEW VALVES, televisions, radio-
grams, transistors, etc. STAN WILLETTS,
37 High Street, West Bromwich, Staffs. Tel.:
WES 0186.

WANTED: New valves, transistors etc.; state
prices. E.A.V. Factors, 202 Mansfield Road,
Nottingham.

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS- LTD
103 North Street, Leeds 7

AVO METERS, MODELS 8 & 9, ANY
QUANTITY, ANY CONDITION, ALSO
WEE MEGGERS. SEND FOR PACKING
INSTRUCTIONS.  HUGGETT'S LTD,,
2/4 PAWSONS ROAD, W. CROYDON.

RECEIVERS & COMPONENTS

150 NEW ASSORTED Capacitors, Resistors,
Silvered Mica, Ceramic, etc. Carbon, Hystab,
Vitreous, }-20 watt, 12/6 Post Free. WHITSAM
ELECTRICAL, 33 Drayton Green Road,
West Ealing, W.13.

HI-FT loudspeaker systems for the home
constructor, cabinet kits, the new range of
Peerless speakers, speaker kit systems and
cross-over networks. BAF wadding, speaker
fabric (samples on request) and all other
necessary components. Send Sd in stamps to:
AUDIOSCAN. Dept. PW, 4 Princes Square,
Harrogate, Yorks.

COMPLETE RANGE of Amateur, Aircraft,
Communications receivers. Chassis, panels,
meters, cabinets, microphones, etc. Stephens-
James Ltd., 70 Priory Road, Liverpool 4.
Tel. 051-263-7829.

SILICON PLANAR TRANSISTORS. 1009,
tested and full data supplied with orders. NPN
types for organ projects, 25 for £1. PNP types
similar to 2N3702 and germanium similar to
ACY22, 50 for £1. Post free. WESTEK, P.O.
Box 7, Rickmansworth, Herts.

FET HI-FI PRE-AMP MODULE
Latest low-noise FET in special circuit.
Matches ANY - ceramic/Xtal PU, Xtal mike,
valve pre-amp, FM tuner, etc. DIRECTLY
into ANY transistor power amp. Input
impedance 2 Meg. Dist. <0-2%. 25 Hz—
200 kHz + [ dB. Power 6-15 volts.

With full instructions ONLY 25/-, post free
(Stereo pair 45/-). Mail order only, c¢.w.o.

W. T. MORRIS

1 Birch Drive, Shawbury, Shrewsbury.

NEW VHF KIT

Receivea Television 8ound, Ambulances, Aircraft, Radio 2,
3 and 4 on VHF etc.

This novel little get will give you endless houra of pleasure
and can be built iu one evening. The Kit comes with easy
to follow instructions and circuit. Powered by 9v Battery.
Complete with built in Jack Plug Socket for use with
Farphones or Amplifier.

ONLY §7/-. P. & P, FREE U.K, ONLY

Postal Orders, Chequea to
Dept. P.W.2

ep
Galleon Trading Co., 208A Lodge Lanc, Romford, Essex.
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(continued)

WE ARE BREAKING UP
COMPUTERS

EX COMPUTER PRINTED CIRCUIT

PANELS 2In.X 4In. packed with semiconductors

and top quality resistors, capacitors, dlodes, etc.

Our pfice, 10 boards, 10/-, P. & P, 2/-. With a
4 min of 35 t

et
8.

SPECIAL BARGAIN PACK. 25 boards for £1.
P. & P.3/6. With a guaranteed minimum o! 85 tran-
slstors. 100 boards 88/-. P. & P. 7/6. With a guar-
anteed minimum of 350 transistors,

GIANT PANELS. 5} 4in., min. 20 transistors,
9 56(£H Inductors, resistors, diodes etc. 3 for £1.
P. &P, 2/-.

PANELS with 2 power transistors sim. to OC28
on each board + components. 2 boards (4 X OC28)
10/-. P. & P. 2/,

TRIM POTS. On 2X 4In. boards + Ta caps and
other components. 100(1, 50002 15K., 20K. State
requirements. 5 boards 10/-. P. & P, 2/-.

NPN GERMANIUM TO5 1 WATT POWER
TRANSISTORS. On small heat slnk, on 2X 4In.
panel. 5 for 10/-. P. & P. 2/-.

POWER TRANSISTORS. SIm. to 2N174 ex eat.
On Finned Heat Sink (10D). 4 for £1. P, & P, §/-.

ORGAN BUILDERS’ SPECIAL 30 TO18
TRANSISTORS +200 Si DIODE GATES on
panels. £4. P. & P, 6/-.

DIODES. Ex eqpt., Sllicon. 150 Plv, 10 amp.
4 for 10/-. 150 Plv. 20 amp. 4 for £1. Post free.

OVERLOAD CUT OUTS. Panel mounting Inthe
foilowing values .__5/- each. 2, 3, 4, 10 amp.
P.&P. 1/~

MINIATURE GLASS NEONS, 12/6doz. P. &P.
12

PAPST FANS. Powerful Extractor/Blower fans.
230/250V. 100 ¢.f.m.,2,800r.p.m.38/-.P. & P.5/6ea.
MICRO SWITCHES, minlature button type. 10/-
doz. P. & P. 1/6.

TOGGLE SWITCHES LONG ARM ex eqpt.
SPST 13/6 doz., DPST 15/~ doz., DPDT 22/8 doz.
P. & P. all types 2/- doz.

NEW SPRAGUE 0-22;1F 250V. small capacitors.
$/-doz. P. & P, 1/-.

NEW SPRAGUE ELECTROLYTICS, 4.F 150v.
§/- doz. P. & P, 1/-,

LARGE CAPACITY ELECTROLYTICS
43in., 2In. diam. Screw terminais.
All at 7/8 Post free,

4.000mF T2V d.c. wkg
10,000mF 25V d.c. wkg
25,000mF 12v d.c. wkg.

KEYTRONICS 52 Earls Court Road,
London, W.8. Mail order only

QUALITY NEW VALVES

Guaranteed six months

DY88 6/ | EF80 9 | PC97 8/- | PCL86 8/6
PCC84 7/-| PL36 10/
3 | PCC89 9/6 | PLB1 9/
9 | PCFS0 6/8 | PL504 14/6
'8 | PCF301 7/6 | PYB1 5/6
8 PCF802 9/6 | PY800
6
9
3

PCF805 9/- | PY801

PCL32 7/8

PCL8S 10/- | UCL82
PCLB4 7/8 UL84 6t

ECLs6 8/8! PCs8 10/8 | PCL85 8/6 UY8S5 B!

SEMICONDUCTORS

AC107 4/-| AF114 4/-| BClo8 9/6 | 0C44  B/6
AC128 8/6 | AF117 8/8| BCl0® 8/1 | OC71 8/~
AC176 bB/- | AF279 9/- | BY100 3/6 | 2N3819 8/3
AD149 7/-|BC107 8/-|0C35  6/- | 2N5246 8/10

Poat paid 10/- and over, under add 6d. Orders £3 and over
lesa 5 %',’. Full price lists valves, transistors, components on
request.

J. R. HARTLEY

78B, High Street, Bridgnorth, Shropshire.

EMSAC BASIC ANTENNA SYSTEMS.,
Please send SAE for comprehensive details of
Antennas and Transmatches for Receiving and
Transmitting. Electronic & Mechanical Sub-
Assembly Co. Ltd. Highfieild House, West
Kingsdown, Kent.

www americanradiohietorv com
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(continued)

Video Line Amplifiers

These units contain the following useful
parts, Mains trans Pria 230v Sec 250-0-250
at 80 Ma 6:3v_3a and 6-3v 1a, smoothing
choke, valves EZ80 and ECF80x2, Fuses,
Toggle swt, Coax Sks complete on chassis
size 8x6x2in. Good condition 32/6 plus 6/6
carr.

Lesdex Switches

Coil 1k ohm, 3 pole 11 way 3 bank with
motoring contact, new ex equip 7/6 plus 2/6
post.

Uni Selectors

Coil 14 ohm will work on 12v, 17 way 8 bank
4 pole alternate wipe. New ex equip. 17/8
plus 2/6 post.

High Grade Electrolytic Conds.

Made by Siemens fully isolated cases suitable
for series connection, 1000uf 35v, 500.f
110v 100pf 250v, 50uf 350v, 25uf 350v,
16uf 550v all at 2/6 each plus 1/- postage, 5
or more post paid.

Coax Plug and Socket

Standard T.V. type coax plug with socket
all metal plug, these are ex equip in clean
condition. 6 pairs for 6/- post paid.

Silicon Diodes
Rated 800 P.L.V. at 500 mA made by Siemens
these are ex equipment. 12 for 6/- post paid.

Mains Transformers

These are all 220v Pria voltages given are
for 240v mains. H.T. Sec 0—420-450-480 at
250 mA and 0-375-400—425 at 2560 mA C
Core trans will give 900v at 260 mA 35/- plus
6/- carr.

L.T. Sec 0—1-22-23-24v at 2 amps, 20v 2a,
6-5v 6a, 6:6v 1a, 20v 250 mA open type 22/6
plus 6/- carr.

Heater Sec 6:5v at 3a, 6:5v at 1a twice 20v
250 mA 3 times open type 12/86 plus 6/- carr.
Med H.T. Sec 0—70-75-80-85v at 20 mA
small open type 7/6 plus 3/6 post. The above
trans are all ex equip in good condition and
good quality.

Blower Units

These are a twin outlet blower unit mounted
in a 19in. Rack cabinet, Motor 115v 50c/s
4a 2:700 R.P.M. 2 phase type with con-
denser blower size each end Inlet Sin. Dia
Outlet 3% x 3%in. overall size 121 x 8in. Dia
top class unit made for U.S.A.F. £2 10s plus
10/- carr.

A. H. SUPPLIES

67 Main Road, Darnali, Sheffield $9 5HL
S.A.E. for lists.
Open to callers Mon, Wed, Fri and Sat.

VALVE BARGAINS

Any 5-9/-, 10-14/-, 100 £5.10.0.

From the list below:—

ECC82, ECC83, ECL80, EF80, EF8s, EY86,
PCC84, PCF80, PCL82, PCL83, PL36, PL8I,
PL82, PL83, PY33, PY8I, PY82, 30FS5, 6-30L2,
30FL!, ALL VALVES SET TESTED.P &P {/-
Velco Electronics, 62 Bridge Street, Ramsbottom,
Bury, Lancs,

INTEGRATED CIRCUITS at lowest price GE
Type PA234 1 Watt Audio Amplifier 17/6d.
cach inc. data, Newest GE Silicon NPN plana
transistor 2N5172, Epoxy for economy Pas-
sivated for reliability. 25 volt 200 mW hfe 100
min. 1/9d. each. C.W.O. P. & P. 1/-d. per
order. JEFF ELECTRONICS, 12 York Drive,
grelxppcnhall, Warrington, Lancs. Mail Order
nly.

PACKS of mixed 4BA and 6BA plated screws
and nuts. Min. quantity of 150 items per pack.
10/- per pack incl, postage, For specific require-
ments send SAE. WESTEK, P.O. Box 7,
Rickmansworth, Herts, ’
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RECEIVERS ‘& COMPONENTS

(continued)

RECEIVER PANELS MW/LW. 8lze 8x3in. Bix
transistors, 0C44, 0C45 (3 off), OC81D, OCSI (2 off),
+ watt output, ina all resist: it LF.
transformers, osc. coll and transistors but will require
ferrite aerial, tuning capacitor, wavechange awitch,
and volume control, supplied with connecting data,
as brand new, made by famous Britlsh manu-
facturer, ONLY 82/8 post paid.

TUNING CAPACITORS (Brand new and boxed).
346pF + 165pF with two 20pF asections for F.M.
tuner, size 24 x 2 x 13}in. ONLY 4/8 each or 8/-
for two. 325pF + 376pF with two 20pF sections
for F M. tuner, size 2§ x 1} x 1}in. ONLY 4/8 each
or 8- for two.

VOLUME CONTROLS. 5k log. with 8.P. switch,
tin. dia. spindle. 2/~ each (new).

DISC CERAMIC CAPACITORS. 0-02mF 500v.w.
wire ended, 1,800pF 1,000v.w. wire ended, 0-047 mF
30v.w. P.C. type, all 8/~ doz.

Thyristors. 400 P.I.V. at § amp. ideal for drill
speed controls. 12/8 each.

TRANBISTORS. GT45B equiv. to OC45, OCT71, ete.
(BRAND NEW marked). 1/8 each, 12/- doz.

TRANSFORMERS. 250V a.c. input, 22 volts at
1 amp. output. 11/~ post paid.

TAG STRIPS. 4lin. long with 9 insulated tags and
2 earth tags. 4d. each, 8/- doz.

MIXED BAG. 8ilver mica and ceramic capacitors,
approx. 150 items 10/~ bag. Approx. 260 for 18/,

8X638 SILICON DIODES. Unmarked 300 P.LV. at
1 amp. tested 9d. each, B/~ doz.

ELECTROLYTICS. 32 + 32mF 250v.w. 2/- each.

TRANSISTOR. Single tuned 470Kc/s LF. trans-
formers, 1/8 each, 4 for §/-.

VALVE. 485Kc/s LF. transformers 13/, sq., 1}in.
high, some 2in. high, 2/- each.

HUNTS. -26mF. 350v.w. § x {in., brand new, wire.
ended, 8d. each, 4/- doz.

TELEVISION mains dropper resistors—send for
list. 12:7 Mc/s and 13126 Mc/e HC6/U xtals.
tested, ex-equipment, 4/68 each.

ALL ITEMSB PLUS 1/6 POSTAGE UNLESS

BTATED. MAIL ORDER ONLY
8.A E. FOR LISTS

A. J. H. ELECTRONICS

59 WAVERLEY ROAD, THE KENT

RUGBY, WARWICKSHIRE
RUGBY 71066

R = & Bolve your communica-
tion problems with this
4-8tation Transistor Intercom system (1 master and
8 Bubs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
8uba to Master. Ideally suitable for Business, Sur-
gery, Bchools, Hospital, Office and Home. Operates
on one 9V battery. Onjoff 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 communicatlon.
Onjof! switch and volume control. Price 12 gus,
P, & P. 8/6 extra.

Bame as 4-8tation Intercom for two-way instant
communijcation. Ideal as Baby Alarm and Door
Phone. Complete with 68ft. connecting wire.
Battery 2/6. P. & P. 4/6.

‘Why not boost

husiness effi-

clency with this incredible De-luxe Teiephone Ampli-
h or

NEW VALVES!

Guaranteed and Tested
24-HOUR SERVICE

IR5 5/61 DL94 5/9 . EYS1 7/6 ; PL500 12/9
185 4/3 | DL96 /8 | EY88 5/9 | PL504 13/8
1T4 2/9 | bY86é B5/38 | EZ80 3/9 | PY32 10/-
384 5/8 | DY87 /3 | EZ81 4/8 | PY33 10/-
3v4 5/9 | EABCBO 5/9 | KT61 8/3 | PY81  §/-
6AQ5 4/6| EBC41 9/9
6L18 8/~ | EBF80 6/- | N78 17/~ | PY83 5/8
25L6GT 4/6 | EBFBS 5/9 | PABC80 6/9 | PY88  8)
30C18  8/6 | ECC82 4/- | PC86 10/3 | PYB00 7/8
30FL1 13/6 | ECC83 4/9 | PC88 10/8 | PY801 6/
30FL1214/3 | ECC85 &/8 | PC97  8/3 | R19 8/3
30FL1411/9 | ECH35 5/l
30P4 11/8 | ECH42 10/
30P19 11/6 | KCHBL &/
30PL1 18/6 | ECL8O 6/8 | PCF80 5/11 | UABCS0 8/-
30PL1314/8 [ ECL83 6/8 | PCF801 8/6 | UBC41 8/8
CCH35 9/8 | ECL86 7/6 | PCF805 8/6 | UBF89 6/8
CL33 17/6 | EF37A 6/- | PCF80811/8 | UCC84 7/9
DAC32 6/9 | EF39 4/8 | PCL82 6/8 | UCCS5 6/6
DAF91 4/3 | EF80 4/8 | PCL83 8§/9 | UCF80 8/-
DAF98 6/8 | EF85 5/3 | PCL8d 7/- | UCH42 10/6
DF33 7/6 | EF86 6/8 | PCL86 8/9 | UCHS1L 6/3
DF91  2/9 | EF89 4/9 | PCL86 8/- [ UCL82 6/¢
DF96 8/3 | EF183 5/ | PFL20011/9 | UF41 10/6
DK32 8/9 | EF184 5/3 | PL38 9/3 | UFs9 8/8
DK91 §/6 | EH90 6/- [ PL81 7/- | UL4l 10/8
8 8/8 [ PL82  6/9 | UL84 6/9
DL36 4/9 | EL41 10/3 | PL83 6/9 | UY4l 8/3
DL92 5/8| EL84 4/9 | PL84 6/8 | UYS5 5/3

Postage on 1 valve 9d. extrs. On 2 valves or more,
peetage 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

fier, Take down long
without holding the handset. A useful office aid. On/
oft switch. Volume Control. Battery 2/8 extra.P. & P,
3/6. Full price refunded if not satisfied in 7 days.
WEST LONDON DIRECT SUPPLIES (P/W10)
169 KENSINGTON HIGH STREET, LONDON, W.8.

—
BRAND NEW ELECTROLYTICS, 15/16 volt,
2, 6, 8, 10, 15, 20, 30, 40, 50, 100, 200
mfds. 8/- per dozen, postage 1/-. The C.R.

, 5. 1,

Supply Co., 127 Chesterfield Road, Sheffield 8.

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 Wwc2

Make Model | Radio/TV

1969 List
available at 2/—
plus postage

Hf list is required
indicate with X

From

Address

enclose remittance Of ...

(and a stamped addressed envelope)
s.a.e. with enquiries please

MAIL ORDER ONLY (October PW)

ELECTRAMA
FANTASTIC
SPEAKER BARGAIN
Famous English, 12”7 high
flux, heavy cone, 10 watts
speaker with built-in tweeter.

3 or 15 ohms.

(P. & 1. 4/9) 35/'
2 for 66/- (P. & L. 6/9)
NEW RELEASE———

HI-FI COLUMN

SPEAKER CABINET

Beautifully made. Suitable
for 7-12" speakers. Rose
wood finish. Screwed and
glued. Attractive grey cloth
front measures 24" x 137 x
10" with tweeter hole above.

| 69/6 (Carr. 10/-.)

With 12" speaker as adver-
tised above 99/- (carr. 10/-)
1 George St., Hailsham, Sussex

Est. 1943 JOHNSONS Tei: 24864

VHF and Short-Wave kits for the
Amateur enthusiast and constructor.
For 2 and 4 metres, the unique two
transistor model SR2/P, 70-150Mc/s,
75/-, p.p. 4s. New! multi-range
Pre-Amp all bands from SW to UHF
(colour T/VI!) No mods, fitted
instantly aerial input. Write today,
enclosing a stamped addressed
envelope for interesting free
literature, and details, direct to

JOHNSON’'S (RADIO)
St. Martin’s Gate, Worcester

www americanradiohistorv com

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,
YORKS, Tel. Cleckheaton 2868

Indicator Unit Type 26, Size 12 x 9 x {lin.

With Outer Case fitted with 24in. CRT Type

CV1526 9 B7G Valves. Clean condition but

not tested. 32/6, p. & p. 10/-.

Aircraft Sighting Head with Gyro Unit

complete with Transit Case. Condition fair.

18/6, carriage B.R.S. 12/-.

Oscillator Type 37. Complete with AC230

Volt Power Pack, Circuit and Grid Ref.

11\123/p condition good 37/6, carriage B.R.S.

N.S.F. Toggle Switches D.P.D.T. Ex Units

g.' post 1/-; 12 for 10/- post paid.

X Washing Machine Motors. Single phase
230 volt 1425 R.P.M. All perfect 26/-,
post and packing 10/-.

New 12in. Speakers with built in tweeter

3 ohm and 15 ohm 6 watts max. 28/6,

post paid.

Speakers removed from T.V. Sets. All PM

and 3 obm. 6in. round 3/-, p. & p. 3/-;

6 for 24/- post paid. 6 x 4in. 3/-, p. & p. 3/-;

6 for 24/-, post paid. 5in. round .g/-. p. & p.

3/-; 6 for 24/- post paid. 7 x 4in. 5/-, p. & p.

3/-; 6 for 34/- post paid. Slot Speakers

8 x 2%in. 5/-, p. & p. 3/-; 8 for 30/- post paid.

Reclaimed T.V. Tubes, with 6 months’

guarantee 17in. Type AW43/80, AW43/38

40/-, MW43/69 30/-, 14in. Type 17/-.

All Tubes 12/- carriage. T.V. Tubes as

above with slight scratch on face £1 each.

Carriage 12/-. a

Silicon Rectifier 500 MA 800 PIV. 2/6
ost paid. 24/- per dozen post paid.
ap Earpiece. Magnetic 8 ohm. Small and

Large Plug 1/11 post paid.

G.P. Diodes 3/6 per dozen, post paid.

Top Grade Mylar Tapes. 7in. Standard 11/6.

7in. Long Play 14/-. 7in. Double Play 19/6.

5in. Standard 7/9. 5in. Long Play 10/-

plus post on any tape 1/9.

VALVE LIST—Ex EquiPment, 3 months guarantee

8ingle Valves Post 7d., over 3 anvesBp. & p. 'p;l;l;

ARP12 1/6 PCL82 4/- 6B8
EBS1 o, | PCLSa 8- | oBWT  le
- | pL3 5
e g/ PL38 /- | 6ua 5/-
/- | pLal 4/— | 6pos 5/-
ECC81 3/~ | py33 5/~ | 10p13 2/6
ECC82 8/~ | PYSI  1/8 | 185BT 88
ECCSs  4/- | PYs2 18 | 20D1 3/~
ECL80  1/8 | PZ30 B/~ | 20P1 5/-
EF50 1/~ | Ulsl 5/~ | 20P3 2/8
EFS0 1/ | U281 5 | 30PL1 8-
EF91 9d. | v2s2 s/i- | s3om12 5/
EYS6 B/~ | U0l 3/- | 30F5 2/8
PCCRY  2/- | U329 5 | soF11 5/
PCFB0  2/- | U261 5~ | s/0n2 B~
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Head Office and Warehouse
44A WESTBOURNE GROVE
LONDON W2

Tel. PARK 5641/2/3

Z & | AERO SERVICES LTD.

Please send all correspondence and Mail-Orders to the Head Office
‘When sending cash with order, please include 3/6 in £ for postage and handling

MINIMUM CHARGE 2/6. No (.0.D. orders accePted.

Retail Shop

85 TOYTENHAM COURT ROAD
LONDON W1

Tel. LANgham 8403

Open ail day Saturday

0A2 8/6 | 6ATG  5/- | 6(DK6  8/6 | 9BW6 8/6

0A3 9/~ | BAU4GTA 6DQ6B 18/- | 102  10/-
0B2 8/6 /- | 6D84 15/- | 10D1 8/-
OB3  10/- | 8AUBGT 6EA8 11/-|10D2  8§/-
0cs3 U= £28/6 { GEH7 6/6 | 10F1  18/-
oD3 8/6 | 6AUS  &/- | 6EJ7 7/- | 10F$  10/-
1BSGT 7/8 | 6AVSGTA 6F1 14/- | 10F18 8[—
1L4 8/6 18/- | 6F6G  §/- | 10L1

INSGT 8/6 | 6AV6 8/ | 6F11 6/8 | 10LD11 11[—
1Q5GT 10/- | 6AWBA1l/- | 6F12 4/6 | 10P13 11/-
1R4 8/8 | BAX4GTB 8F13 1;/— 10P14 80/~

1R5 - 8/~ | 6F14 - | 12ABS 10/-
184 5/8 | 6AXSGT 6F15 11/- | 12AC8 7/8
185 5/- 13/- | 6F18 8/- | 12AD6 7/8
1T4 4/6 | 6BA6  4/6 | 6F22 6/6 | 12AH7GT

1U4 8/- | 6BE6  5/- | 6F23 15/6 5/-
1Us 9/6 | 6BF5 18/- | 6F24 13/6 | 12AL5S 8/-
ive — | 6BF8  9/- | 8F26 15/ | 12AQ6 8/-
1X2B 7/6 | 6BG6G 18/~ | 6F26 7/- | 12AT8 5/-
2CW4 - 6 8/6 | 6F28 14/- | 12AT7 6/6
2D21 6/6 | 6BJ6  8/8 | 6F20 8/6 | 12AU6 5/8
3A3 11/- | 6BK4 81/- | 8F30 7= | 12AU7 /-
3A4 4/- | 6BK7A 10/- | 674 9/6 | 12AV6 8/-
3A5 - | 6BL7GTA 6J5GT 6/- | 12AV7 9/-

8A8GT 10/- 18/- | 8J7 /6 | 12AX4GTB

4 - | 6BL8 7/~ | 6K6GT 10/~

8Q5GT 8/- | 6BN4 13/- | 6K7 /6 | 12AX7 0[—
384 7/- | 6BN5  8/6 | 6K8G /- | 12AY7 13/8

5R4GY 11/- | 6BQ5  5/- | 6K25  15/- | 13BA6 8/6
§U4G 8/~ [ 6BQBGTB 6L6GT 9/- | 12BA7 8/6
5U4GB 7/6 18/- | 6L7 /6 | 12BE6  68/6

- | 6BQ74 7/8 | 6L18 /- | 12BH7 6/6
5YSGT 6/- | 8BR7 17/- | 6LD20 6/8 | 12BY7 10/-
5Z3 9/- | 6BBR8 18/- | 6N7GT 7/~ [ 12C8 8/-

524G 6 | 8BB7 26/~ | 6P1 18/- | 12CU6 16/-
5Z4GT 8/- | 6BBW6 16/- | 6P28 12/6 | 12J5GT 4/-
6/30L2 15/- | 6BW7 18/6 | 6Q7 7/6 | 12K5 10/-
B6A8G /6 | 8BX6 B/- | 6R7G /- | 12K7GT 7/-
6AB4 6/6 | 6BZ8  8/6 | 682 - | 13K8  10/-
B8AC7 468 | 6C4 8/- | 68A7 8 | 12Q7G  5/-
GAF4A 9/8 | 6C5GT 7/- | 68G7 8 | 128C7 5/
6AGT7 /6 | 6C8 17/8 | 68J7 8 | 128G7 7/~
6AH6 10/- | 6CA4  5/8 | 63K7 8 | 128H7 5/-
6AJ8 /0 | 6CA7 10/6 | 68L7GT 8/6 | 12877 &/
6AK5 6/- | 6CB8  5/8 | 68N7GT 6/- | 128K7 8§/-
6AKS 11/6 | 6CD6GA 68Q7 8/- | 128L7GT
6AL3 /8 23/- | 68R7  7/6 8/-
6ALS /8 | 6CGT  9/- 8 6/6 | 128N7GT
SAMS /— | 6CH6 11/- | 6U4GT 12/8 8/-
BAMS /8 | 6CL6 10/~ 8 71— 128Q7 8/-
BAQS /8 | 6CU6 - | BV6GT 8/6 | 128R7 6/8
8AQ6 10/- | 6CW4 18/8 4 5/- | 1487  16/-
6ARS /6 | 6CYS - | 6X5GT 5/6 | 20D1  9/-
6AR8 6/6 | 6CY7 18/- [6X8  11/- [ 20L1 80/
6AB6 Y- | 6D3 - | 6Y6G 18/~ | 20P1  10/-
6AB7G 16/- | 6DC6 13/8 | 624 5/6 | 20P3  18/-

First Quality Fully Guaranteed

BRAND

ELECTRONIC VALVES

20P4 80/ | 85642 7/6 | ES5L 56/- | ECL82 6/6
20P5 20/- | 90AG 48/~ | E130L 90/- | ECL83 12/8
25C5  9/- | 90AV 48/- | E180F 19/- | ECL84 11/-
25L6GT 7/6 | 90C1  128/- | E280F 42/- | ECL85 10/8
25240 lg/- aogg g;— ggfgolg;e g%.;as g;e
25Z6GT18/- | 90 - - A 9
mag o |, 8| save g | EE 0

- - | EBC3S 9/- =
30C1  6/6 gosg gv;a EBC41 10/8 ggg we
30C15 15/- | 814 0/~ | EBCS1 6/6 -
ooty o | gm W | w4 | B
30C1! = BCS1 6/- -
30F6 17/- | 6360  25/- _ | EF8s 10/~
30FL1 15/- | 6939 4%/- | morag i | EFSS 7/
30FL1218/6 | 7199  15/- | gpras ¢/e | EFS6  6/6
30FL1310/- | 75924 20/~ | gprg) gs- | EF8Y 58
S0FL1415/6 | 9002  6/8 | goxg 10/ | EF91  4/8
30L1 7/~ 9008 10/~ | goag 19y~ | EF92 /8
80L16 17/- [ AZ31 10/- | pooo o0” | BE9S 46
30L17 17/- [ CBLY 16/~ | ZE88 18/~ | BFo4  6/-
30P12 18- [ CBL31 17/- | FO80 8/ | EF95 /-
30P18  7/- [ CL33 17/6 | ZEO2 o | EFo8 4/~
30P19 18/- | CY31 7/- x g EF97 10/—
30PL1 15/6 | DAF41 11/~ | BCC34 8- | EF1s3 6/8
30PL1318/- | DAF91 b/- EOCBO ’s EF184 7/-
30PL14 17/- | DAF92 9/6 | ECC8L EFB00 20/~
35A3 10/~ | DAFS6 7/9 | ECC82 /- | EFso4 20/
3545 11/- 0 ECC83 6/- | EFa11 15/
$5B5 13/- | DF96 7/ | ECC84 6/- | EF812 15/6
35C6  7/- | DK40 10/- | ECC85 5/8 | EF814 18/
D0y rsa | Dios 4/- | Eocas 13/- | Bise 1078
SSLEGT 9/6 | DK92 9[- -

- | DK88 8j- | ECCO1 4/- | EL3s 9/6
gg;? 1‘15— gle 5/8 | ECFao 7/- | EL38 27/
35240 B/- | DLe2 7)- | ECF82 /- | ELa1 11/-
35Z5GT_7/6 | DL93 g;- ECFgg :6;- gi,gg }5 8
50A5 18/ | DL94 - -
50B5 7/- | DL95 8/- | ECF80480/- | EL8S  8/8
0C5 7/- | DL96 7/9 | ECH42 18/- | EL84  B/-
socheo,, | e 30| meusk ot | B e

80/- | DY70 -

50L8GT 8/- | DY86 6/6 | ECH84 9/- | ELS0 6/8
83A1 14/- | DY87 7/~ | ECL80 9/~ | ELO1 5/
85A1 25/- | DY802 10/~ | ECLS1 8/8 | BL95  7/-

EL360 28/- | PCC85 8/ | PL600 15/- | USOL 80/
EL803 17/- | PCC88 18/- | PL504 16/- | UABCS06/9
EL821 11/- | PCC89 10/6 | PL50® 80/- | UAF41 10/
EL822 18/- | PCC188 11/~ | PL508 17/6 | UAF42 10/8
ELL80 156/- | PCC805 17/- | PL801 16/- | UB41 11/-
EM34 16/- | PCC80617/- | PL802 14/- | UBC4l /8
EM71 18/6 | PCE80015/- | PLL80 11/- | UBCS1 8/-
EM80 8/- | PCF80 6/6 | PM84 - | UBFS0 7/8
EMs1 8/6 | PCFs2 6/9 | PX4 - | UBPse 7/-
EMS84 7/8 | PCF84 9/- | PX25 80/~ | UBLl 10/-
EM87 11/- [ PCF86 11/- | PY31 5/- | UBL21 18/-
ENS1 6/6 | PCF87 16/~ | PY32 11/- | UCo2
EY51 8/- [ PCF80015/- | PY33 18/6 | UCCBS 8/-
EY80 9/ | PCF80110/- | PY80 8 | UCF80 10/6
EYS] 8/- | PCF80210/- | PYSl  6/- | UCH2l 11/-
EY83 11/- | PCF805 16/ | PY82 6/- | UCHA43 18/-
EY84 10/- | PCF80818/- | PY85 7/6 | UCH43 18/-
EY86 8/- | PCF80815/6 | PY88 - | UCHS1 6/6
EY87 8/8 | PCH200 PY500 80/~ | UCL81 11/~
EY88 8/8 14/- | PYB0O 10/~ | UCL82 7/-
EZ35 b5/8 | PCL8SO 15/- | PY801 10/- | UCLsS 18/-
EZ40 9/- | PCL81 10/~ | QQV02-6 UD143 16/
EZ41  9/- | PCL82 7/9 - | urs  11/-
EZ80  5/6 | PCLB3 18/~ | QQVO03-10 UF11 10/-
EZ81 §/6 | PCL84 8/9 28/— | UF41 10/-
EZ90 - [ PCL85 918 | qqvosg0a | UF42 18/-
FW4/500 PCL86 9/8 105/~ | UF48 11/-
PCL88 17/- 06-404 | UFS0 76
G847X 55/- | PCL80018/- | QQV' sl-itoA UP8s  8/-
GY501 18/~ | PCL80115/6 - | urss 7~
GzZ30  7/8 | PD500 80/- | QV03-12 UL4l 18/-
GZ31 6/- | PEN4DD 18/- | UL84 &/8
Gz32  9/8 8/~ | 8P4l 7/~ | UM4 /-
6z33 18/~ | pgNsse 8P42 18- | UMB4 4/
GZ34 11/ 1g/6 | P61 - | UYIN 10/~
HBooo o). | PEN4S i~ | SURS4, | Uia I
i e AL AR
- | uyse -
HF94  5/8 }:ggggs e U18/20 13/0 Uyss -
HK90 6/8 10/ VP23 6/
HL92 7/- Naod U26 15/- VP4l 9/~
HL94 8/- | PE oy | U268 18/- | VP133 15/-
KT66 £7/6 -] us1 9/~ | VR75/308/-
KT88 388/- | PEN453DD | ys7  80/- | VR105/30
ME140088/- 11/- [ uso 8/- "
MSPENT | PENA4 8/6 | US2  6/- | VR150/30 -
0/- | PF86  11/- | U76  6/- 6/8
MU12/14 PF818 17/- | U78  6/- | VU3S3 10/-
- PFL20014I— USl  18/- | VUS9A 10/-
N78 21/ | PL33 U191 15/~ | VU1l 10/-
PABCB0 8/— PL38 11/- U201 7/~ | VU120 15/-
PC86 11/6 | PL81  9/6 | U281  8/- | VU133°10/-
PC88 13/~ | PL82  9/- | U283  8/- | w729 1%/-
PC97  8/6 | PL83  8/- | Usol 11/6 | 2309 10/-
PCO00 9/8 | PL84 7/~ | U403 10/- | Z319 86/-
PCC84  7/- | PL302 15/- | Usoa 7/6 | 2829 13-

INTEGRATED CIRCUIT
AMPLIFIERS

CA3005 RF Amplifier with 100me/s bandwidth. Max.
dissipation 26mW. For use as RF amplifier, balanced
mixer, product detector or self-oscillating mixer £2/-

CA8012 wide Band Amplifier (up to 20mc/s), suitable as
IF Amplifier for VHF/FM receivers 29/

CA3020 General Purpose Audio Amplifier of 550mW
output 30/

0A80368 Buffer amplifier consisting of two 'super-alpha’
pair of transistors suitable for stereo pick-up systems 18/-
The above four I.C's are in TO5 encapsulation.

PA222 Audio Ampiifier providing a max. output of
1-2 watts 85/-

PA234 Audio Amplifier providing a max. output of
1 watt 27/6

PA237 2 watts Audio Amplifier 40/-

The above three I.C's are in epoxy moulded double
four-in-line package.

MC1708CG G 1 Purpose 1 1ifi

WESTINGHOUSE EPOXY ENCAPSULATED WIRE
ENDED MINIATURE RECTIFIERS

1N5399, 1,000 p..v., 1:56 amps D.C.; Max. surge 50A

diameter +140in. Overall length (with leads) 2-3in. 4/6.

1N5408, 1,000 p.d.v., 3 amps D.C.; max. surge 200A.

Diameter 210in.; overall length (wi'.h leads) 2-875in. 6/8.

MULTIMETERS

TYPE MF16

D.C. voltage rang:
0-0+5-10-50- 250 500V
A.C. voltage range:
0-10-50-250-500V.
D.C. current range:
5002-10-100mA.
Resistance ranges: 100M(Q-1MQ.
The meter is also calibrated for
capacity and output level measure-
ments, Bensitivity 2000Q V.
Accuracy +2-5% for D.C. and
+49% for A.C. measurementa.
Dimensions: 4§ x 3} x 1}in. Price £4.5.0.
TYN 108-IT: 24 range precision portable meter, 5000
. D.C. Volta: 2-5-10-50-250-500-2500V. A.C. Volts:
10 60 100-250-500-2500V; D.C. current 0-5-5-50-500mA

in
TO-99 case 40/-

3-stage direct coupled amplifier for use from DC
to 800kc/s; 70mW dissipation. Qutput 10mW into 150}
load lﬁl—

TAAR93 3-stage lifler with ti

to the individual leads. Bandwidth 600kc/s. IGDmW
dissipation. Output 10mW into 15003 load 20/—
TAAS80 MOST input stage followed by a bi-polar tran-
sistor stage. 200mW dissipation. 13/-

Data sheets are available for all the above L.C'a.

OUR NEW CATALOGUE 1969/1970 18 NOW READY.
IT INCLUDES PRICES OF SOME 4,000 TYPES OF
VALVES AND TUBES AND SEMICONDUCTORS.
ESSENTIAL CHARACTERISTICS OF KELYSTRONS,
MAGNETRONS, GATK%I;E RAY TUBES A.ND ﬂnl.gzll:

CONDUCTORS
REFERENCE BOOKLET AND IS AVAILAB) LE FREE
OF CHARGE. PLEASE ENCLOSE QUARTO S.A.E.

2000-20.000 ohms 2-20 megohms. Power

SLIDEWIRE
WHEATSTONE
BRIDGE

£15.15.0

Battery Powered Portable Resistance Bridge. Range 05
to 50 ohms with multiplier settings of 0-1-1-100-1000,
pmvidlng a measuring range of 0:05 to 50 000 ohms.

Accuracy in the middle 3 ranges—0-5% approx.
PRICE £15.15.0.

TRIACS TYPE 40432
Gated bi-directional 8ilicon Thyristors with integral
trigger. The triac will control up to 1440 watts at 240V
mains fr with heat sink
data aheet and npplicaﬂon sheets for motor control and
dimimer circuita. 87/8 each

UNIJUNCTION TRANSISTORS SN2848
Power di: 300mW R.M.8. Base-to-Base voltage

output callbration in A.C. for 600 ohms line. Ci
‘with prods and batteries, £6.6.0. P. & P. 5/-.

ZENER DIODES

300mW wire ended, 109, tolerence

K8139A 3.9V K8168A 68V D814V 95V
KB147A 47V D814A 7-8V D814G 11-0V
KB8156A B5-6V D814B 8-8V D814D 12-6V
All at 3/6
5 watts Stud Mounted 15% tolerance
22V D816A 39V D816G 68V D817B
27V D816B 47V D816D 82V D817V
33V D816V 56V DB17A 100V D817G
Allat 7/8
8 watts Stud Mounted 15% tolerance
47V DR1ST 8:2V D815V 15V DS1SE
5-6V D8I5A 10V D815G 18V D815Z
68V DS16B 12V D815D
All at 7/8

35V max. Peak emitter current 2-0A. Suitable for trigger-
ing of thyristors. 12/8.

SPECIAL OFFER OF PNP GERMANIUM TRANSISTORS

AC154, large signal type, suitable for clm ‘B’ output and

oscillator Max. voltage —26V.
dissipation 200mW. Audlo power output per pair

400mW free air or 1- 1W on hea'. sink. Price, per palr, 6f-

AC169 PNP Bias Max d

60mW. Max. collector-base vo!tage —2V. Max collector

2/-

current 30mA. Price, each,

T Twsl‘higONmHATmD O%IQODE PAIRS

0 es in common T epoXy case. Beparate
anode leads and joint cathode. Diodes are statically and
dynamically balanced. Max. reverse voltage 20V, Max,
dlulpatlon 200mW. Buitable for TV horizontal phase

and similar licati Price 3/- each.
Considerabl for

456
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VALUABLE NEW HANDBOOK

FR[ 10 AMBITIOUS

Have you had your copy

of “Engineering Opportunities’ ?
The new edition of “ENGINEERING OPPOR-

TUNITIES” is now available—without charge-

to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new “ENGINEERING OPPOR-
TUNITIES” should be in the hands of every
person engaged in any branch of the Engineering
industry, irrespective of age, experience or training.

On ‘SATISFACTION or
REFUND of FEE’ terms

This remarkable book gives details of examinations
and courses in cvery branch of Engineering,

THIS BOOK TELLS YOU
> _H()W to get a beiter paid, more interesting

job.

Y HOW to qualify for rapid promotion.

Y HOW to put some letters after your name
and become a key man . . . quickly and
easily.

Y% HOW to benefit from our free Advisory and
Appointment Depts.

Y HOW you can take advantage of the
chances you are now missing.

Y HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

164 PAGES OF EXPERT
CAREER - GUIDANCE

Building, etc., outlines the openings available and PRACTICAL INCLUDING
describes our Special Appointments Department. EQUIPMENT TOOLS

WHICH OF THESE IS

tic Course for heginners in tronics  Division  of
YOUR PET SUBJECT? BT BLET.

RADIO ENGINEERING
Advanced Radio on.

Radio Radio & TV Gen. Electronic  Eng. _ Practical Radio practical equipment.
Servicing TV Eng. Applied Electronics — Prac. Ra(%,‘;’i,;‘:'f}‘}‘;,"‘.‘"s‘_',r,;'.'f"'g Ask for details.
Telecommunications— Sound Electronics — Radar Tech. Ew&,,,,ﬁ?@ u:},&,e;l;,g
Recording — Automation — Frequency  Modularion Automation
Practical Radio Radio Transistors.

elubmn i

Amateurs' Exam.

ELECTRICAL ENG.

Advanced Electrical Eng. — Gen. Mechanical Eng. — . . L
Gen. Elecirical  Eng. — Maintenance Eng. Diesel You are bound to benetit from reading
Inxm[}lationx”[ Draughis- Eng. Pr(‘.[sx TMI)\[ De,\ig;n — “ENGINEERING OPPORTUNI-
manship — uminating Eng. Sheet Metal Work—Welding 99 3
—  Refrigeration — Elem. — Eng. Patiern Mahing TIES”, and YOLl should send for. your
Electrical Science — Electri- Inspection Draughtsman- copy now—FREE and without i
cal Supply Mining Elec. ship — Metallurgy — Pro- obligation. .

Engineering.

CIVIL ENGINEERING
Advanced Civil Eng. — Gen.

ELECTRONIC ENG.
Advanced Electronic Eng. —

MECHANICAL ENG.
Advanced Mechanical Eng.—

duction Eng.

AUTOMOBILE ENG.
Advanced Automobile Eng.

Basic Practical and Theore-

Radin Amateurs” .
R.T.E.R.Certificate
P M.¢¢ Certificate

o

The specialist Elec-

NOW offers you a
real laboratory train-
ing at home with

POST Now ! | V4

sy

ENGINEERING OPPORTUNITIES

Civil  Eng. — Municipal Gen.  Awtomobile Eng. S o s oo g
Eng. Structural Eng. - Automobile Maintenance — ¥ TOB.I.E.T., 453A. ALDERMASTON COURT, |
S ais — Ao Nitintenance — Automonie I ALDERMASTON, BERKSHIRE. I
Water Supply — Petrol Tech. E;ec. Equipment — Garage l l
AL S | Please send me a FREE copy of “ENGINEERING
WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- ] OPPORTUNITIES.” I am interested in (state subject, |
CLUDING CHEMICALENG., AEROENG., MANAGEMENT, INSTRU- | exam., or career). 1
MENT TECHNOLOGY. WORKS STUDY. MATHEMATICS. ETC. 1 ]
Which qualification would increase your earning power? I .............................................. |
B.Sc. (Eng.). A.MS.E., C.Eng., A.M.LER.E., R.T.E.B.. NAME .. e
AM.ILP.E. AMIM.L, AR.IBA., AlLOB., PMG., ARILCS. | !
M.R.S.H., AM.LE.D., AM..LMunE., CITY & GUILDS, GEN. CERT. ] ADDRESS ... e 1
OF EDUCATION, ETC. 1 ]
British Institute of Engineering Technology v+~~~ |
453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE ! WRITE IF YOU PREFER NOT TO CUT THIS PAGE 1

THE B.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

www americanradiohistorv com
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ENGLANDS LEADING COMPONENT & EQUIPMENT CENTRES

SOLID STATE-HIGH FIDELITY ELECTRONIC ORGANS ¢ 12,2uto voueserr  r—

AUPIO EQUPMENT

Acclaimed by everyone
Mono or Stereo Audio, Equipment devel

The MAYFAIR SR e,
oped from Dinsdale Mk Il-—each unit or A completely mew development COMPLETE KiT ] I

. . P ble el sical Instry D 11 €28 19.0
system will compare favourably with e 3 5 haw fist ror the o o

h N ! menis and a new held for the home 2 monthly payme
other profescional equipment selling coniciy [ie (UAVEATRIpre | (RBoSITEaholg

duces a multtude of Ihe most AND TESTE

at much higher prices. pleasing sounds witl a widr range  Deposit £36 8 Orang THE MAYFAIR 99 GNS
of tor oslours suitat fo as 12 ma y paymen!
COMPLETE SYSTEMS Gc The organ 13 ES Toixl £144 8.0 BROCHURE 9
fully polyphonic. that is full cords can be played over the entire keyboard Supplied a< 4 +it of parts wiuch
FROM icludes 165 vansistors prnled c fully sprung and depth of touch adiusied kayboard attraciive
\ abinet watl ry handle A ce ete detailed and dlustrated consiruction manual 15 provided with
parts All items may be p. d separately All parts supplied are lully guaranieed Full alter sales

£15.5.0

THE FINEST VALUE IN HIGH FIDELITY—
CHOOSE A SYSTEM TC SUIT YOUR
NEEDS AND SAVE POUNDS

The GROSVENOR

5 designed for the more ambitious musician and has 4 much wd
han Most commercial organs It comprises two four-octave (
keyboords Bnd a thirteen-note pedal board 1| has four pitche

Bft 4ft 2H 111} on the upper or 500 keyboard three pitches (e 16t BN

All units available separately e e Goacd 3522’::;: ';T:(‘Lénk erb?:éds":‘ﬂcx%w;?a O M
ards It h. vor the solo tone-farming u
SEND FOR FREE BROCHURE (No. 21) TODAY! | e i oy o e
DEMONSTRATIONS DAILY AT 303 EDGWARE ROAD separately including the Dak Console at £65 18.0

A complete detailed and ilustrated cons
cacuns and (ull parts hst Al items may

INTEGRATED TRANSISTOR AMPLIFIERS | oo cuooted ace fuily ouarsntora Fuil s

anual is provided witk
urchased separately A
les service and acwice

(rgely available.
MAG6 12 WATTS STEREO . Once built the 'MAYFAIR or '"GROSVENOR' wi!l then provide I"E GHOSVENOH

We are pleased to offer two new designs with the years of emjoyable sniertainment KiTS FROM £220 terms gvailable
choice of either mono or stereo systems. Thess BRITISH Call in- -See them for yourselt BROCHURE 28

DESIGNED UNITS favour the user in so many ways—
with fantastic power and quality with far greater PRACTICAL ELECTRONICS ~ ELECTRONIC ORGAN KIT

adaptability. with freedom for battery or mains operation.
For complete /istaning satisfaction choose either the—

We ara able 10 supply Parts as described in this series Details on request

ORGAN COMPONENTS COMPLETE RANGE N STOCK - &9 AND 61 NOT: KEYBOARDS 2 10’5 AMP GOLD CONTACTS

MAZMONC, ORNLESTERED paes —T COILS AND CHOKES  REVERBERAT(ON SPRINGS AND UNITS STOP 1 ABS AND ASSEMBLIES - PEDAL BOARDS - RHOOIUM
£8.10.0 ROSHEACKINGIS/S £16.10.0 QFTIONAL MAINS U AND GOLD CLAD WIRE. ALSD PRINTED CIRCUITS ETC COMPLETE RANGES FOR 1RANSISTORISED DAGANS ASK FOR NEW
EITHER MODEL <10« PS20 62/6d. pp. 4/- PRICE LISTS WiTH DETAILS LEAFLET 98 ALLENDUIRIES TO ORGAN DEPT — MR ELVINS

Hiustrated teaflets 12 and 14 FREE on request

PORTABLE = NEMIMOCELS e k] IGRAVINERJEIRE SCOOP! STAAR RECORD PLAYER
-© R bl | DEMECTOFC NN Deck. Plays 33,45.78 racords. 9 volt
GEIGER COUNTER S = NOMBREX 3:‘:"Dh“:':'f“;‘t“',‘:u‘“"";::":;"' operllad.lwuh mono cartridga. Brand
P £OR MEASUREMENT OF YRANSISTIORDSED atgs a single cold cathode new. As lilustrated. $9/6 post 3/6.
e i Test Equipment electranic relay, capacitors and MULLARD
& Supplie 1 ct PRICE Leaflet § resisiors designed o farl 10 1 WATT
-, =~k versach cables snd Lot satety il external wiring 15 open AMPLIFIER
et price £70 OUR P w, MODEL £ s d  No or short citcuited Encapsulated 9 volt. §
} TESTED COMPLETE 29s  RF Gen. 21 0 0 35 in a resin which fully msulates ::':m"s::::'x?:r:
~ WITH BATTERIES 29x  Xial RF Gen. 2810 0 35 the unit electrically and provides mlu‘:m e
5 =i £7.10.0 30 Audio Generator w0 0 24 a high degree of mechanical and Output to 3 ohms. 1deall for use with
- POST 10 31 RF. Generator 1210 0 25 thermal shockpraafing Orrginal Staar recor J =
4 g cord Deck.  45/- post 3/-,
SPARE BATTERIES 15 - PAIR 32 CR. Bndge 1010 0 26 priceTT4 OUR PRICE, BRANO  SIZE&x 3x 240 Send for leafiet 2
EOS/IS 33  Inductance Bridge 20 0 0 29 R New fhaach, withdateshest  Limied quanuiy avaiabie -
BUILD A QUALITY VHF;I'\J/ITRSL'J‘F:ETE:IET 'LU’:EESR ;\;“(" NEW — MALLORY LONG LIFE GARRARD
‘5 MULL ANS S & a DIODES ° 300 Ke/s T
TAPE RECORDER BANDWIDTH * PRINTED CIRCUIT CONSTRUCTION MERCURY BA ERIES
To get the best out of your MAGNAVOX DECK. vou need 8 HIGH FIDELITY REPRODUCTION MONO AND STEREO 50°, OFF LIST PRICES | RECORD
MARTIN RECORDAKIT. This comprses a special high | A popular VHF £M Tuner TAM12 1.35 vaiis 3600 m/aH UR PRICE 5- each
Qualty 6 vaive amplitier and pre-amphtisr which comes 10 [ now used Ihroughout the size 2° x} dia DECKS
Yyou assembled on its printed circoit board—in fact every e ":" ausltyirecenton) * RM625 10 35 voits 350 m/aH
thing needed down 1o the iast screw FOR MAKING A :.;“o:';‘,":,e‘j;‘::g:‘_w};"zn‘g' Pack of 8 Size 24 « | dia.
SUPERB TAPE RECDRDER. which. when built, will com- [l cass  There 15 no sdoubt OUR PRICE 10/~ each BRAND
pare favourably wiih instruments cosiing twice as much, yet | about it— VHE FM gives the Easily split wnta eight 1 35v cells NEW
You need no expenence ot technical skl 10 bring this about. the real s Excetient These cells are ideal for any All bel list N £ 4
s T oL o stabihty oriced apphcation whera SMALL SIZE ow list price S
NG S eree ONS TRANUAL MAKES BUILOING EASY | pARTS TOTAL COST £6.19.8. WIGH  CAPACITY and LONG 2025Mono/ Steran GKS 26 8 8 0
DECODER £5 19 6§ LIFE are required 3000LM Mona/ Stereo
S50 (CABINET 20/ EXTRA) ASK FOR LEAFLET 3 QUANTITIES AVAILABLE. 9 TAHC 9 :6 [:]
SCED TRANSISTORS Ao i 108
SO g T S MANUFACTURERS—DISTRIBUTORS — arvs 1
S T We publish o QUANTITY. SEMI-CONDUCTOR
‘*&Q\*y L BULLETIN c\s!mu over 500 different devices available SEMICONDUCTORS Etgg 1‘; 1‘498
™ SR / FAOM STOCK dium 1 nutes at KEEN
R /4 PRICES coupled wih PROMPT DELIVERIES COMPLETELY NEW 1963 LIST OF sL75 29 00
ESN & TO OBTAIN YOUR COPY WRITE TO US (on Company 1000 types. Send for your FREE COPY SL95 35 00
Headed Notepaper pieasel reauesting our SEMI AT0 MK 1} 12120
CONDUCTORBULLETIN For TELEPHONE QUOTATIONS, TODAY. (hist 36) B8.5.R. UA25 Mono 5196
PHONE {07) 723 1008 9 Extn 4 {01) 723 0401 Extn 4 , MABS 9196
./”'-ci” gos. S.C.R.'s from 5/- MA70 12120
P P. 22/6 either model We purchase medium ta large guantities of y . s 15 '%0
Kit comprises - Doch, Amplifier Cabinet and speaker, with | Transistors and Devices excess to Manufacturers Field Effect Transistors from 7/6 401 Garrard 28 100
MICRGPHONE 7 in 1 200 1 tape, spare spoot and Distnibutors requirements. Power Transistors from 5/-
ALL UNITS AVAILABLE SEPARATELY. Today's ., Cariage/Paching 7/8 ail modsls
ASK FOR E6 vaice £60. | Write or phone 723: 0401 aamn. 4. Diodes and Rectifiers from 1/6 Compien ranga of sccestones avalatie
BROCHURI Send tor Ao 8 400 brochures 16 17

-

7l7zlflsytraf¢d d olcll

COMPLETELY NEW 8th EDITION (1969)
The most COMPREHENSIVE—

VISIT QUR NEW HI-FI CENTRE at 309 EDGWARE ROAD
AND SAVEUP TO EA0ON SEPARATE UNITS OR THE SYSTEM OF YOUR CHOICE

for all leading makes

AMPLIFIERS g
CONCISE—-CLEAR COMPONENTS
TUNERS CATALOGUE
DECKS Complete with 10/- worth discount vouchers
SPEAKERS FREE WITH EVERY COPY
MICROPHONES * 32 pages of transistors and semi-conductor
TEST EQUIPMENT devices, valves and crystals.
HEADPHONES * 210pagesof components and equipment.

70 pages of microphones, decks and Hi-Fi
equipment.

Il PAY YOU 6,500 ITEMS "
e COMPLETE SYSTEMS from £46 — Saves £12.10.0!
to pay us a VISIT! Send for new 8-pags illustrated H‘r_t:irrlwm 1617, aves 320 BI G PAG ES send todav 7 :t‘:;sz'/-

CARTRIDGES, etc.
All with
Terrific Savings

5 FREE ‘wcw poiny

Teras i

] 303 Edgware Road, London, W.2. Mail Order Dept.
all types of Components, Organ Dept. (01) 723-1008/9
' 309 Edgware Road, London, W.2. High Fidelity

OPEN MON.<SAT. 9 a.m.—6 p.m. THURS. 9 a.m.-| p.m. Sales, P.A. and Test Equipment, Record Decks(01) 723-69¢3

wwWwwW americanradiohistorvy com


www.americanradiohistory.com

