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DCOLR

" (Regd Trawe Mark)

THE RELIABLE
SOLDERING INSTRUMENT!

SEND COUPON FOR LATEST LEAFLET

ADCOLA PRODUCTS LTD
ADCOLA HOUSE
GAUDEN ROAD
LONDON SW4

Telephone 01-622 0291/3

: NAME

I ADDRESS ..o

JACKSON BROTHERS

have acquired the manufacturing rights of

WAVEMASTER

VARIABLE CAPACITORS

‘Wavemaster’ variable capacitors have brass vanes and a

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

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

[ehurieess i e ’
TYRE R $W. Tuning Law

TYPE 57 SL.C. La

Type 87 S.L.C. Type 95 S.L.C. Type 92 Modified

Law Law S.L.C. Law

Plain bearings #” Ball bearings %&” (8.W. Turning)

fixing bush front dia. fixing bush Plain bearings ¢ dia.

area 14" w.x 13" h.  frontarea 13” w. x  fixing bush front
137 h. area 112” w.x 13" h.

JACKSON BROTHERS (London) LTD

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

PHOTOELECTRIC KIT

CONTENTS: 2 P.C. Chassis 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-8witch/Counter/Burglar Alarm, ete. (Project No. 1) which can be

modified for modulated-light operation.
PHOTOELECTRIC KIT
39/6

} Postage and Pack. 2/6 (UK)
Commonwealth:

STURFACE MAIL 3/6
AIR MATL £1.0.0

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

Also Essential Data Circuits
and Plans for Building

10 Advanced Designs

PHOTOELECTRIC
BURGLAR ALARM
L NVISIBLE ggAM TYPE) HE)

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 woodcen blocks, Infra-red filter, projector
lamp holder, building plans, performance data, etc. Price 19/8. Postage and Pack.
1/6 (U X.). Commonwealth: Surface Mail 2/-; Air Mail 8/-.

LONG RANGE INVISIBLE BEAM OPTICAL KIT

CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter,
ete. Price 29/6. Postage and Pack. 1/6 (U.K.). Commonwealth: suriace Mail 2/6;
Air Mail 10/~

JUNIOR PHOTOELECTRIC KIiT

Versatile Invisible-beam, Relay-less, 8teady-light Photo-Switch, Burglar Alarm,
Door Opener, Counter, etc., for the Experimenter.

CONTENTS:" Infra-Red Scnsitive Phototransistor, 3 Transistcrs, Chassis, Plastic
Case, Resistors, Screws, etc. Full 8ize Plans, Instructions, Duta Sheet “10 Advanced
Photoelectric Designs”.

Price 18/6. Postage and Pack. 1/6 (U.K.). Commeonwen'th 2 -1 Air Mail 4/-.

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses, Infra-red Filter, Lampholder. Bracket, Plans. ete. Every-
thing (except plywood) to bulld 1 miniatire invi<ible beam projector and photocell
receiver for use with Junior Photoelectric Kit.

Price 10/8, Post and Pack. 1/6 (U.K.). Commontwealth: Suriace Mail 2/—; Air Mail 4/~

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

Send a 8.A.E. for full details, a brief description and Photographs of oll Kits and all
52 Radio, Electronie and Photoelectric Projects Assemnbled.
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Produced by experts for Engineers, Students and Enthusiasts

This is the book you’ve been waiting for! Over
200 information-packed pages. Circuits for
audio amplifiers, record players, tape recorders,
f.m. tuners and portable radio receivers up to
hi-fi standards, all designed and proven

in Mullard laboratories.

Mullard publications are renowned for the
technical authority of their contents and the
clarity and style of their presentation.
“Transistor Audio-and Radio Circuits’ is another

outstanding example —there’s bound to be a big
demand.

It’s handy sized and strongly bound.
Tremendous value at 30/-. '
Get your copy from your local radio retailer,
bookshop or direct from Mullard (cash with

order) 32 /- per copy including postage and
packing.

Mullard

Mullard Limited, Distributor Sales Division,
Mullard House, Torrington Place, London W.C.1.

CED9I
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EXCLUSIVE HI-FI STEREO TUNER AMP. OFFER
THE MT-65 CHASSIS

Solid state AM/FM multiplex tuner with FET front-end/17 +17 watts stereo amplifier
by world famous manufacturer. Frequency response 20-45KHz. Inputs——2-3mV mag.
p/u and 140mV tape play. Tape record output. Controls: Left/right volume, bass, treble,
loudness, monitor. Tuning meter and stereo beacon. Stereo ‘phone jack. Machined

stainless steel front panel. Overal! size 20 x 33 x 16in.

LASKY'S PRICE £78.0.0

CARRIAGE
12/6

MT-85 Chassis . ............0co0onns

GARRARD AP-75 3-speed Smgle Player _523 10
AUDIO DEVELOPMENT AD-96K Magnetic Cartridge . 8518

2 WHARFEDALE DENTON Speaker Systerns......... £36 0
“fompact’ Teak Cabinet (as shown)..........coiiiiieaena., 710 0

TOTAL RECOMMENDED LIST PRICE £151.5.1

DE-LUXE ““COMPACT"" PACKAGE OFFER LASKY'S
PACKAGE
PRICE

£132.0.0 IEais e

THE WORLD'S
SCOOP! a2
® TRANSISTOR

TWO WAVEBAND RADIO RECEIVER
Over 10,000 sold

The Astrad
ORION

Made to the highest space-
age  standards—this remark-
able micro-set measures only
Mg x 13/,,, X B39/yq in. yet it
contains 6 transistors and other

BATTERY

components combined in a photo
etched circult, only § x %in.; tuning capacitor, iemte rod aerial, battery, v. ve band
gelection switch;, etc. Output to a high impedance crystal earpiece, giving ample volame
{automatically adjusted) and clear tone. Brief tech. spec.: Waveband covemge-Medmm

DENSHI BOARD KITS

EXPERIMENTAL AND
EDUCATIONAL C‘IR C‘UIT
SYSTEM

The DENSHI BOARD system enables
the young experimenter and elec-
tronics hobbyist to produce a wide
range of t.!'ansnstor c.lrm:uts of increas-
ing hout soldert

or the use of any tools at alll Basically
the system comprizes a slotted circuit
board into which plug-in components
and bridge pieces are set to produce up
to 30 dxﬁerent circuits. The com-

wave 525 to 160 ke/fs, Long wave 150 ke/s to 408 ke/s. Sensitivity : S5MV max.

10dB (at 80 ke/s de-tuning). Powersource: 1 x 14V Mercury battery.

The Orion is supplied fully built and tested complete with battery, left and right fitting

earphone supports a.nd atbrachve black and 1vory plastic ca.rrying ca.se—the Orion tilf an
tant source of others.

S ONLY 39/6 =

*NOTE: The battery we supply with the Orion is s rechugenhlb type. Charger units are
available enabling you to recharge the battery fro: Mains £20/240V supply.

PRICE 1 9/ 6 extra ros rree with ratio—otherwise 2/-.

NEW INTERNATIONAL TAPE

FAMOUS AMERICAN MADE BRA"D TAPE at RECORD LOW PRICES
8in. Message tape, 150ft ....... 53in. Standard play, 850ft. PVC , 11 6
3in. Message tape, 225, .. ....
3in. Message tape, 300ft,

Bim. Triple play, 600ft. Mylar .. 10 0
Triple play, 900ft. Mylar .. 17 6

5m Double play, 1200it. Mylar 15 0
bin. Long play, 900ft. Acetate .. lg g
350

28

5}511. Triple play, 24004t Myla.r 45 0
Standard play, 12001t. Ace-
B0 Lo ssien e e |

P 28
7in. Long play, 18004t. Mylar .. 19

Sin. Standard play, 600ft. PVC . ']
Tin. Double play, 2400it. Mylar 25 0
0
500

5in. Triple play, 18005, Mylar . ]
53in. Double play, 1800ft. Mylar

53in. Long play, 12001t. Acetate . 12 8 7in. Triple play, 3600£t. Mylar . l
P, & P, 1/- extra per reel. 4 reels and over Post Free. Special quotes for quantities. -I

7in. Long play, 1800ft. Acetate . 15

S155 with J2006
stereo cartridge

£11.19.6 "

AUTOCHANGE
1025 less cartridge £6.9.6
1025 with GCM21 mono cart-

AP75 less cartridge £18.10.0
SP25 Mk II less cartridge £11.19.6

5%in. Long play, 1200£t, Mylar l

SRP22 Mains model less

ridge. Stereo compat. £6.19.6
2250 with OTA stereo cariridge £16.12.10

diamond cartridge SRP22 Battery model less
AT60 Mk XX less cartridge £13 5 0 cartridge £7.15.3
SL65B less cartridge 5.19.6 TRANSCRIPTION DECKS
SL75B less cartridge £32.0.0 401 £28.0.0
SL95B less cartridge £40.0.0 GARRARD BASES
A70 Mk T less carfridge £13.}g.g WB1 £3.16.1191;B WB4 Mk II £5.12.6

BSR UA 47 less cartridge £5.
SINGLE PLAYERS

AP75 with AD:76K magnetic
cartridge £21.10.0
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WB5 £5.19.
CLEARVIEW PERSPEX COVERS
SPC1 £3.14.1; SPC4 Mk I1 £4.8.10
Postage on all above 5/-.

are in trans-

parent plastic blocks bearing the

; THESE ARE JUST A FEW OF THE
appropriate circuit symbol and value
thus enabling evenymthe complete CIRCUITS YOU CAN BUILD IN
novice to visually grasp the funda- MINUTES:
mentals of circuitry after only a few VARIOUS RADIO RECEIVERS, AMP-
moments study. In addition esch LIFIERS, MORSE CODE PRACTICE
DENSHI BOARD KIT comes com- DEVICE, CONTINUITY TESTER,
slete with ap 80 page mamual of SIGNAL INJECTOR, SIGNAL TRACER,
cirenits 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
diodes; 8 capamtors battery block; morse key; "antenna lead; crystal earphone; vs.rlous
bridge and connecting pieces. 'l.'hil kit permits the building of 16 basic oircuits.

LASKY'S PRICE 87/6 s

DENSHI BOARD KIT SR-2A 4 sze 14 but with the following additional parts;
8B b 31 rystal ; test probes; electrode
additional connectmg pieces; 9V battery Thu klt permits the building of 80 basic circuits

LASKY'S PRICE £6.2.6 w=w |

NE FOSTER

“Criterion”” Mkl

2 SPEAKER TWO WAY BOOK-
SHELF SPEAKER SYSTEM

Another high quarhty sub- mmmture bookshelt
system from Foster, The “Criterion” Mk, IT i
sealed infinite baffle type enclosure using 53in. ba.ssl
mid-range woofer with rolled cloth edge and a 2§m
HF _cone type tweete!' '.Che compact cabinet is
i din. with oiled
walnat veneer finish and black woven acoustic gauze
front panel with satin chrome edge insert. SPEC: [
Frequency range 90-20 OOOHz Power hx.ndl.mg 10
watts. I ohms, H w tag
ccrn.necnons 31;' 1ll'ea.r sze 12} x 7* X 6§in The per-
of b

larger and more expensive u.mts and at Lask'y
exclusive price offers absolutely unbeatable value.

2——10[—




ILnasky’'s
AUDIO &

8 PAGES,MANY IN COLOUR

RONICS

The 1970 edition of Lasky's famous
Audio-Tronics catalogue is now
available - FREE on request. The 28
tabloid pages - many in full colour are
packed with 1000's of items from the
largest stocks in Great Britain,
everything for the Radio and Hi-Fi
enthusiast, Electronics Hobbyist,
Serviceman and Communications Ham.
Over half the pages are devoted
exclusively to every aspect

of Hi-Fi (including Lasky’s budget
Stereo Systems and Package

Deals). Tape recording and Audio
accessories plus LASKY'S AMAZING
MONEY SAVING VOUCHERS WORTH
OVER £25.0.0. All the goods

shown in the *“Audio-Tronics’’
catalogue are available from any

of our branches or by Mail Order

to any address in the UX. or
Overseas - bringing the benefits

of shopping at Lasky's to

you in.the comfort of your

home. A }-Million customers

have already received their copy

of the *‘Audio-Tronics’’ catalogue.

Send for your copy now.

Your name and address and 1/6d for post
only and inclusion in our regular mailing
list.

Branches ) High Fidelity Audio Centres

207 EDGWARE ROAD, LONDON, W.2  Tet.: 01-723 327 42-45 TOTTENHAM CT. RD., LONDON, W.1  Tel.; 01-580 2573

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

33 TOTTENHAM CT. RD., LONDON, W.1  Tel.: 01-636 2605

Open al day. 9 am.~—6 pn. Manday 1o Saturday 118 EDGWARE ROAD, LONDON, W2 Tel: 01-723 9789
]52/3 FLEET STREET, LONDON, EC4 Tel.: 01-353 2833 Open all day Saturday, early closing 1 p.m. Thursday

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

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821
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_TECHNICAL
TRAINING

“in radio television
‘and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish to
prepare for a recognized examination, ICS can
further your technical knowledge and provide the
specialized training so essential to success. |ICS
have helped thousands of ambitious men to move
up into higher paid jobs—they can help you too!
Why not fill in the coupon below and find outhow ?

Many diploma and examination courses available,
including expert coaching for:

C. & G. Telecommunication Techns’. Certs.
C. & G. Electronic Servicing

R.T.E.B. Radio/T.V. Servicing Certificate
Radio Amateurs’ Examination

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 B5-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.

1/70

INTERNATIONAL CORRESPONOEMCE SCHOOLS
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I INTERNATIONAL CORRESPONDENCE SCHOOLS |
i |
1 Dept. 171, Intertext House, Stewarts Road, London, S.W.8 1
: Please send me the [CS prospectus—free and without obligation. |
1 (state Subject or Exam.) :
i |
| NAME |
| |
I ADDRESS 1
| I
1 n

ww\wv N

s %
IR

high grade components and transistors.
LTA I5 WATT AMPLIFIER

HIGH FIDELITY OUTPUT
SWITCHED INPUTS FOR

GR s s

AND RADIO

Frequency Response 10-40,000
cps—3dB. Bass Control+17dB
to—16dB at 40cps. Treble Control--
17dB to—14dB at 14Kcs. Hum and
Noise—80dB. Harmonic Distortion
0.2% at rated output. Output for
3-8-15 ohm Loudspeakers.

PTA30 HI-Fi
PUBLIC ADDRESS
AMPLIFIER

A SUCCESSOR TO OUR
POPULAR CONCHORD

30 WATT UNIT

Input Senpsitivity 2 mv (max.)
Output 30 watts.

OQutput Sockets for Loudspeaker or Recommended
combination of Speakers with total Retail Price

Recommended

Retail Price £ I 80 I 0. 0.

Size 9% x 3% x 5% in. approx.

£23.

impedance between 3 ohms and 30 Size 12 x 34 x 6 in. approx.

ohms. Three individually controlled

Inputs for mixing purposes. Housed in fully enclosed stove enamelied

steel case. Controls Vol. (1) Vol. (2) Vol. (3) with mains switch, Treble ‘lift’,

and ‘cut’. Bass ‘lift” and ‘cut’.

AN TDEAL UNIT FOR VOCAL AND INSTRUMENTAL GROUPS,

SUITABLE FOR ANY KIND OF ‘MIKE’ AND INSTRUMENT

PICK-UP, ALSO FOR RADIO, TAPE OR GRAM.

e ———————— PJease send a stamped addressed envelope for full descriptive
If required an at- | detaifs of above units, also TUNER]AMPLIFIERS STEREO and

tractive wood cabi- MONO.

net with veneer

finish_can be subp-

plled for any
70s.

AVAILABLE FROM YOUR LOCAL HI-Fi DEALER
Wholesale and Relail enquiries to:

LINEAR PRODUCTS LTD,
Electron Works, Armley, Leeds

model.
Prices from

MARCONI CR 150/2 double Superhet receiver 1.5-22Mc/s AM|CW/SSB
operation Xtal Filter, BFO fast/slow motion tuning ‘S’ Meter, etc. Good condition.
Tested and working. £22.10.0. P.P. 30/-
R208 RECEIVER, AM/CW/FM, 1-20Mc/s, Four bands, Vernier tuning. 12 volt
DC input. Tested and working. £13.10.0. P.P £1,
COMPUTER BOARDS. Min 30 transistors and diodes and res.etc. 10 boards,
10/- and P.P. 2/6; 25 boards 22/6 and P.P. 4/6.
HEADPHONES. Chamois padded.
microphone, new ex W.D., rare type, limited stock.
AERIALS, new condition, extending to 11it fully open; whip type; 12/6 and
P.P. 3/6. Whip aerials, 12ft coliapsible type; used condition. 10/- and.P.P. 3/6
Bases for above 5/~ and 2/6 P.P.
BARGAIN PARCELS. 14 Ib. 29/- and 6/6 P.P.; 28 Ib. 55/~ and 12/6 P.P.; 56 Ib.
90/- and 25/- P.P. Contain Pots., Res., Valves, Diodes, Tagboards, Chassis,
Valveholders, etc. Good value saves £££€s. LUCKY DIP SERVICE.
FURZHILL BEAT FREQUENCY OSCILLATOR. 0-10Kc/s, 110/250 volt, Good
condition; complete with spares. £5.10.0 and 25/- P.P.
VHF RECEIVER TYPE 715, less crystal 60-100Mc/s, can be operated on 2 or
4 meters or made tunabie 12 voit input; not tested, complete with valves and
speaker. £3.0.0 and £1 P.P.
VIBRATOR POWER SUPPLY TYPE 69 by BCC for 68 T/R. Small compact
12V input gives 250V DC at 80mA and 12V output. Good condition.
25/~ and 76 P.P.
MOBILE POWER UNITS by PYE for the C12 T/R. Power output is 400V DC
at 140mA and 300V DC at 100mA. Good condition. £3.10.0 and £1 P.P,
INSULATION TESTERS. Bench or fieldwork; speed clutch; new condition,
complete with leather case; 500V, 500 megohms. £20 and 12/6 P.P.
Also 1000V 1000 megohms with case. £23 and 12/6 P.P.
CRYSTALS AS NEW. Hc6U 5,345; 5,055; 5,030; 5,005; 4,945; 4,875; 4,840; 4,795;
4,580; 4,660; 4,520; 4,510; 2,300; 2,295 Kc/s and 10 x J 465 Kc/s.
All at 10/- and 1/6 P.P.
METERS/MOVING COIL EX EQUIPMENT. Good condition; all from 0-10mA,
30mA, 50mA, 100mA, 500mA. All 2fin.round 10/- ea and 5/~ P.P.
from 0-1mA, 5mA, 15 amp D.C., 20 amp D.C., 40 amp D.C. All 2in. round.
10/~ ea and 5/- P.P.

A. H. THACKER

Radio Dept.
HIGH ST., CHESLYN HAY, Nr. WALSALL,
STAFFS.

low impedance. Moving coil, magnetic
25/- per pair and 3/6 P.P.
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The Pre:nier Stereo System consists of an all transistor stereo amplifier. Garrard Model 2025 auto/manual recor}l player unit fitted stereo/mono cartridge
and meunted in teak finish plinth with perspex cover and two matching teak finish loudspeaker systems. Absoluiely complete and supplied ready to
plug in and play. The 10 transistor amplifier has an output of 5 watts per channel with inputs for pick up, tape and tuner also tape output socket.
Controls: Bass, Treble, Volume, Balance, Selector. Power on/off, stereo/mono switch. Brushed aluminium front panel. Black metal case with teakwood

ends: Size 12 x 5% X 3}in. high (Amplifier available separately if required £14.19.6. Carr. 7/6.)

SPECIAL OFFER CARTRIDGES

SHURE i ;
List Price Premier Price | Jhacr oerins crery GOLDRING G800 (Stereo) .......... 28.19.8
ghl%ﬁo enthusiast. Outbut SONOTONE 9TAHC/D (Stereo) ..... £2.15.0
Al 10 watts per channel. ACOS GP91/18C (Mono compatible)} £1.13.5

A superd stereo am-

Frequency response
40-20,000 Hz+3dB.
Inputs for radio, P.U.
Ceramic, P.U. Mag-
netic Tape, Separate i

bass and treble controls, Volume and Balance

‘““NOVA” TRANSISTOR STEREO AMPLIFIER

PICK-UP CARTRIDGES
AT MONEY SAVING PRICES!

ACOS GP93-1 (Stereo)
ACOS GP94 (Stereo) ...
BSR X3M (Mono compatible)
B 8 R X3H (Mono compatible) .
RONETTE 105 (Stereo) ....

controls Mono/Stereo Switch. Also features

AT £15.0.0 9 RONETTE 106 (Stereo) ..
Fhie) headphone socket and tape output, Teak case WONDERFUL VALUE . A A
A.T.7X elliptical £25.0.0 £18.0.0 with att racti_ve illuminated front panel Size AT 25 G ns Carr. ztl] cgmpletlf v?thdn;?uxlx}xngll;fl“a;lk&bs and in-
Post and Packing 1/6 each 141 x 931 x 3%in. A.C. 200/250V. ONLY = 10/ structions. Post and Packing 1/6 each.

WIDE RANGE OF HI-FI STEREQO
EQUIPMENT ON DEMONSTRATION

All leading makes available including Rogers, Armstrong,
Dulei, Wharfedale, Goodmans, Goldring, S8hure, ete. etc.

“NOVA’ 5 WATTSPER CHANNELSTEREO AMPLIFIER.
Specification as above. £18 18 0, Carr. 10/-.

MULTI TESTERS

SAVE NEARLY £5!

Premier Sterco System with “Nova” 10 watt
Stereo Amplifier as above. 45 Gns. Carr. 35/~

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

Fitted two 2in. tweeters and
crossover network. Impedance 3
and 15 ohms, Handling capacity
10 watts. Brand new. .

99/6 p. & v. 716

Also available without
tweeters

49/6 p. & .75

HI-FI STEREO
HEADPHONES

Designed to the highest
possible standard. Fitted
23" speaker umits with
goft padded ear muffs.
Adjustable  headband.
8 chm impedance. Com-
plete with 6ft. lead and
stereo jack plug.

ey ._'_ i 59/ P.&P.

; 5 5/-.
MONO HEADPHONES 2000 ohm 14/6 P. & P. 2/6.
STEREO STETHOSCOPE SET Low imp. 25/- P. & P. 2/-.

MONO STETHOSCOPE SET Low imp. 10/6 P. & P. /-

VERITAS V-149 MIXER

Battery operated 4-chanmnel audio mixer providing four
separate inputs. Size 6 X 3 X 2in. suitabile for crystal micro-
Phone, low impedance micro-
Phone with transformer,
radio, tape, etc. Max. input
1.5v. Max. output 2.5v. Gain
6 dB. Btandard jack plug
socket inputs, phonoplugs
output.  Attractive teak
wood grain finish cage.

wowe 59/ 69/6 +..r a1

STEREO
MODEL

MODEL
VERITAS V-313 TAPE HEAD DEFLUXER

A maust for all tape users! Tape
1

“TEST 7. 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
(1):158 mA D.C. S;lze only: 3&”PX i&”Px

3" Combplete wit 5 5

59/6 "3

battery test leads

and instructions.

POCKET $1ZE MULTI-TESTER With wide
angle, jewelled meter movement, ceramiec
long-life, low-loss switching, tough impact
resisting case. BSensitivity 20,000 ohms/
volt D.C. 10,000 ohms/volt A.C

19 Ranges: 0-5-25-50-250-500-2500 volts
DC.  0-10-50-100-500-1000 volts AC.
0-50{LA-2-5 mA-250 mA DC. 0-6000 ohms-
6 megohms, 101 44-0-001 mfd-1 mid.
—20 to +22dB. Complete battery, test
lead and P &P,
instructions. £4'1 9'6 3/6

beads become P 'y
magnetized with constant use;
this leads to background noise
that prevents perfect recordings. Simply
applied to recording head the V313

leaves head free of magnetism. Cleans 34 / P. & P.
any tape head in seconds, 1/6.
JULIETTE NA.5018 5 BAND 18

TRANSISTOR
MAINS BATTERY RADIO .

Covers AM 540-1600Kc/s. Marine
1.64.6Mc/s. FM 88-108Mc/s, VHF |mmmm
108-134Mc/s. PB  148-174Mc/s.
Ferrite bar aerial for AM MB. Tele-
scopic aerial for FM/VHF PB. 4”
P.M. Speaker and BFO switch.
Operates on AC 250v. or D.C. by
four 1.5v. batteries. Size: 93" x 53"
x 33",

PREMIER 39 GNS.

PRICE P. & P, 10/-.

Iy 14
VERITONE’® RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A. FROM'
PRE-STRETCHED MATERIAL. I
TENSBILISED to ensure the most permanent base. Highly resistant to break-{
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth]
output throughout the entire andio range. Double wrapped—attractively boxed]

TAPE SPOOLS 8" 1/-, 57, 53", 7" 1/9, TAPE CASES 57, 7" /8.
Post and Packing 3” 1/-, 57, 53” 1/6, 7 2/-. (3 reels and over Post Free).

THE QUALITY IS UNEQUALLED.

PYV.C. 5/6 LP6 53" 1200 P.VC. 12/6
POLYESTER 7/6 DTé 53" 1800° POLYESTER 22/6
POLYESTER 11/6 TT6 5%” 2400° POLYESTER 37/§|
P.V.C. 8/6 SP7 7 12000 PVC 12/8
P.V.C. 10/~ DT? 7”7 2400 POLYESTER 25/-|
POLYESTER 15/- TI? 77 8600° POLYESTER 50/

EXTRA STRONG]

TWO STATION
TRANSISTOR
INTERCOMS,

Complete with battery
and 50ft. connecting
wire. Compact size, two ¥.
way call system. 1deal for
hore, office, factory, ete.

65 /__ P. & P.
4/~
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
Cc60 (3.) 7/6

THREE FOR 21/-

C90 () 12/6

THREE FOR 36/-
mn.) 17/6

THREE FOR 51/-

P. & P.1/-.

CASSETTE HEAD
CLEANER

Removes unwanted deposits
from delicate tape heads.
Fits all cassette recorders.
11/6 5™

PREMIER RADIO

23, TOTTENHAM

COURT ROAD, LONDON, W1

Tal: 01-636 345+ o |
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A LONG COOL LIFE

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

rds

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.
pn-DeC Primarily for use with integrated circuits; further |

details on request.

T-DeCs, S-DeCs and Accessories are all obtainable
from leading suppliers throughout the U.K.
In case of difficulty complete the coupon and
Post to:
$.D.C. Electronics (Sales) Ltd.,

34, Arkwright, Astmoor Industrial Estate,
Runcorn, Cheshire. Tel: Runcorn 5041

mail without delay.

I Please send me:

I .. T-DeC Pack
DeCSTOR Pack

S-DeC Single Pack
e B-DeC Pack

I Tick here if you require further details of the p-DeC
I enclose PO/Cheque[Money Order value £ [ [ d.
Money refunded if not satisfied.

| Name
Address I

uu RISED il . ‘

gt | )

aulll!dEﬁuor‘an Hi-Fi Record F ANTAST’ c BARGAIN OF F £R [
"TRANSCONTINENTAL"

FULLY TRANSISTORISED STEREOPHOQNIC

i de
Player with the Serenad
fully transistorised ampl"_ler
.which comes complete with

8 Trade enquiries to:

10" x 67 speakers and the
fa::st BSR :Spaeﬂ Sterso/
Mong Record Changer.
Advanced solid state .amplifier
only 4" deep. 14 transistors
us 4 diodes, separate Bass
ond Treble— 10 watts total
wer, Frequency respomsé
50-15,000 ¢/s.

RADIOGRAM CHASSIS
Complete with 2-10” x 6” speakers and the latest
BSR Mono/Stereo Record Changer—a |

BUILD YOUR CGIRGUITS
on

VEROBOARD

e
—the Universal Wiring Board— i '
obtainable from your local Retailer gt L.

NORMAN ROSE (ELECTRICAL) LTD.

8 St. Chad's Place, Gray's Inn Road, London, W.C.1
Technical enquiries to;

VERO ELECTRONICS LTD.

Industrial Estate, Chandier's Ford, Hants

radiogram at half normal Frice ONLY
10 Watts Total outpu Pap
17 Transistors & 10 diodes £3 6-10 -0 17/6
LEASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY
Credit Terms available. First monthiy payment

EASY TO INSTALL

N0 TECHNICAL KNOWLEDGE
REQURED o
i Only Gns.. o

Credit terms available,

£3.6.2 followed by 9
monthly payments of
£3.6.2. (Total *“Credit
Sale”” Price £33.1.8).
Send £4.3.8 today.

first monthly payment J

e i . .=
T PLEASE SEND ME FREE DETAILS OF YOUR RANGE

£4.2.2 followed by 9 monthly payments of £4.2.2.
: (Total '*Credit Sale’ Price £41.1.8.)
Send £4.19.8 today.

Callers
Welcome

LEWIS 160 CHASE SIBE, SOUTHBATE. "Dep. P170
L LONDON, N.14. TELEPHONE PAL 3733/ssﬂ
- . 1. 1T B 1 J |

A MUST FOR THE HIFI PERFECTIONIST
AUDIO ADAPTOR UNITS

TYPE AAU-2. Provides switching between 2 pairs of speakers
and 1 pair of Stereo Headphones to 1 stereo Amplifier, which
can be either switched singly or simultaneously.

TYPE AAU-3. Provides switching between 3 Stereo inputs to
a common Amplifier input. A general purpose unit suitable for
ick-ups, tuners, mics, tape, etc.; 2 inputs ab rear end 1 via
ront DIN socket. Rear inputs are alternately switched to
front socket for feeding external equipment.”

TYPE AAU-4. Provides Stereo Record/Replay connections
between 2 Stereo or Mono Tape Recorders, o Stereo
Amplifier. One Recorder can be permanently installed in the
cabinet with amplifier, connected via the rear sockets. The
other can be used externally, and be connected to the front
socket as required.

TYPE AAU-TV Provides a ready means of connecting external
equipment to a TV receiver with complete safety.

We stock all the above and many other units manufactured by
M.A.C. Lid.
Write for full details fo

W. E. C. LTD. (AW)
74 THE STREET, ASHTEAD, SURREY




There'sSomething farE veryonein the

NEW HEATHKIT CATALOGUE!

e GUITAR PRACTICE
AMPLIFIER

e ELECTRONIC
METRONOME

e AMBASSADOR
SPEAKERS

e AUTO-TUNE-UP METER
e AIRCRAFT MONITOR RECEIVER
e CAR RADIO

e TECHNICIANS
LOW-COST ‘'vvm’

e SEVERN
AM/FM RADIO
e FABULOUS STEREO
HI-FI COMPACTS
e STEREO-

RECORD PLAYER
e D.LY. SPEAKER SETS
e GENERATORS
e POWER SUPPLIES
e D.LY. RADIOGRAM PACKS

e MANY OTHER MODELS
TOO NUMEROUS TO
MENTION

Send for this
FREE Catalogue
and see for yourself, Today!

DAYSTROM LTD
GLOUCESTER
GL2-6EE
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Complete stereo

The new Duo general-purpose 2-way speaker system is beauti-
fully finished in polished teak veneer, with matching vynair
grille. It is ideal for wail or shelf mounting either upright or
horizontally.

Type 1 SPECIFICATION:— -
Impedance 10 ohms. it incorporates Goodmans high flux 6” x4 speaker
and 23 ” tweeter. Teak finish 12”x63"x53". 4 guineas each. 7/6d.p. & p.
Type 2 as type 1. Size 174" x 103" x 63”. Incorporating 104" X 64"
bass unit and 24" tweeter. 3 ohms impedance 54 guineas plus 7/6p.&p.
7/6d.p. &p.

Garrard Changers from £7.19.6d. p. & p. 7/6d. ,

Cover and Teak finish Plinth £4.15.0d.7/6d. p. & p.

The items illustroted can be purchased together for £29-10.

The above 5 items can be purchased

e /éé gm £9 plus 7/6 p. & p.

Controls: Selector switch Tape speed equalisation switch (33 and 73 i.p.s.).
Volume. Trebie. Bass. 2 position scratch fiiter and 2 position rumble filter.

Specification: Sensitivities for 10 watt output at 1KHz into 3 ohms. Tape head ;
3mV (at3%i.p.s.).Mag.P.U.:2mV. Cer.P.U.: 80 mV. Tuner: 100mV. Aux. :100mV.
Tape[Rec. oufput: Equalisation for each inputis correct to within£2dB (R.LA.AL)
from 20Hz to 20KMz. Tone control range: Bass 4-13dB at 60Hz. Treble + 14dB at
15KHz. Tofal distortion: (for 10 watt output) < 1-5%. Signal noise: < —60dB.
A.C. mains 200-250v. Built and tested. Size 12{in. long, 4%in. deep, 2%in. high.
Teak finished case.

Dot

togethei' for

system — £29-10

The Duetto is a good. quality am
finished. It gives'superb reprod
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. Cross-talk better than 30dB at 1Kc/s.

CONTROLS: 4-position sefector switch (2 pos. mono and 2 pos. stereo)
dual ganged volume control.

TONE CONTROL: Treble lift and cut. Separate on/off switch. A preset

halance control.
£9-10

Integrated Transistor Stereo Amplifier plus7/6d.
p. &p.

ier, attractively styled and
tion previously associated with

Fesn]

£29.10 + £1.10.0 p. & p.

o= A
</é %&W £14.5 pius 7/6 p. & p.

Integrated High Fidelity T istor Stereo A lifier. Specification—OQOutput:
10 watts per channel into 3 to 4 ohms kers (20 watts 1). Input: 6
position rotary selector switch (3 pos. mono and 3 pos. stereo), P.U., Tuner,
Tape and Tape Rec. out. Sensitivities: Ali inputs 100mV into 1-8M ohm. Fre-
quency Response: 40Hz-20KHz 4-2dB. Tone Controls: Separate bass and trebie
controls; treble, 13dB iift and cut (at 15KHz); Bass, 15dB lift and 25dB cut (at
60Hz). Volume Controls: Separate for each channel. A.C. Mains Input: 200-
240V, 50-60Hz. Size, 123" x 6" ¥ 22* in teak finished case. Built and tested.

VISCOUNT MARK Il for use with magnetic pick-ups specification as above.
Fully equalised for magnetic pick-ups. Suitable for cartridges with minimum
output of 4mV/em/sec. at 1ke, Input impedance 47k, £15.15 plus 7/6 p. & pe

also see opposite page

All above items

‘. o
4 €
Cron) Lt

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,

£20 pius20p-p. &p.

NEW COMPLETE HI-F
STEREO SYSTEM - £39

comprising SP 25 Garrard Mk It with diamond
cartridge, Viscount Mk | ampllfier, two type
2 speakers, plinth and cover

£39 pius £2p. &p.
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The ELEGANT SEVEN
Mk. i1l (350mW Output)

7 tramsistor fully tupable M.W.L.W. superhet
portable. Set of parts. Complete with all compon-
ents, including 1eady etched and drilled printed
circuit board—back printed for foolproof com-
struction.

MAINS POWER PACK KIT: 9/6 extra.

Price £4.9.6 plus 7/6 P. & P.

Circuit 2/6
FREE WITH PARTS.

The DORSET

(600mW Output)

T-transistor fully tupable M.W.-L.W. superhet
portable—with baby alarm facility, Set of Dparts.

The latest modulised and pre-alignment techniques
makes this simple to build. Sizes: 12 X 8 X 3in.

Price £5.5.0 plus 7/6 P. & P.
MAINS POWER PACK KIT: 9/6 extra

Cm:it 26
FREE WITH PARTS.

EXTRACTOR FAN

A.C. mains 230/250v. complete with pull switch.
Size: 6 X 6 X 4in.

Price 27/6 plus 7/6 P. & P.

SOLID STATE
GENERAL
PURPOSE

AMPLIFIER

The RELIANT
SR

SPECIFICATIONS

Output—10 watts Output Impedance—3 to 4 ohms
Inputs—1I. -xtal mic 10mV Tone Controls—Treble control range =12dB at

2. -gram/radio 250mV 10 KHz.

5 Bass control range =+ 13dB at 100Hz
Frequency Responsé—(with tone controls central) Minus 3dB points at 20Hz and
40KHz. Signal to Noise Ratio—better than —60dB. Transistors—4 silicon Planar
type and 3 Germanium type. Mains input—220/250V. A.C. Size of chassis—
101" x 4%” X 2%”. For use with Std. or L.P. records, musical instruments, all
makes of pick-ups and mikes. Separate bass and treble lift control. Two inbuts
with control from gram. and mike. Built and tested. 8”7 X 5” speaker to suit

price 14/6 plus 1/6 p. & p. Crystal mike to suit 12/6 plus 1/6 p. & p.

RELIANT Mk. 1 RELIANT Mk. Il
As above less teak case In teak finished case.

£515 plus 7/6 P. & P. £6.16 plus 7/6 P. & P.

10W SOLID-STATE HI-FI AMP
WITH INTEGRAL PRE-AMP

Specifications: Power Output (into 3 ohms speaker) 10 watts.
Sensitivity (for rated output): 1mV into 3K ohms (0.33
microamp).

Total Distortion at 1KHz at 5 watts, 0.35%, at rated
output 1.5%.

Frequency Response; Minus 3dB points 20Hz and 40KHz.
Speaker: 3-4 ohms (3-15 ohms may be used).

Supply voltage: 24V, DC. at 800mA (6-24V. may be used).

Price 69/6 plus 2/6 P. & P.

Control assembly: including resistorsand

capacitors. 1. Volume: PRICE 5/-,  Power Supples for the X101:

2. Treble: PRICE 5/-. 3. Comprehensive ~ P101 M (for mono) 35/ plus
bass and treble: PRICE 10/- The above 4/6 p. & p.

3 jtems can be purchased for use with P101 S (for stereo) 42/6 plus 4/6
the X101, p. &p.

RECORD PLAYER SNIP

The “Princess”, 4-speed automatic record
changer and player engineered with the utmost
precision for beauty, long life, and trouble free
service. Will take up to ten records which may be
mixed 77 to 10” or 12”. Patent stylus brush cleans
stylus after each Dlaying and at shut off, the
pick-up locks itself into its recess, a most useful
feature with portable equipment——other features
include Pick-up height adjustment. and stvlus
pressure adjustment. This truly is a fine instru-
ment which you can purchase this month at only
£519.6 complete with cartridge and ready to
play. Post and ins. 7/6 extra.

ONLY £5.19.6 plus 7/6 P. & P.

A.C. Mains 240V

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 plus 5/- P. & P.

POCKET MULTI-METER

= | Size 3% x 2% X 1%in. Meter size 2% X 1iin, Sensitivity 1,000 O.P.V,
on both A.C. and D.C volts 0-15, 0-150, 0-1,000 D.C. current
0-150mA Resistance 0-100k§], Complete with test prods, battery
and full instructions.

42/6 plus 3/6 P. & P.
FREE GIFT for limited period only, 30 watt Electric Soldering Iron
value 15/ to every purchaser of the Pocket Multi-Meter

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

An extremely reliable general purpose
valve amplifier. Its rugged Construction
yet space age styling and design makes
it by far the best value for money.
TECHNICAL SPECIFICATIONS
3 electronically mixed channels, with 2
inputs per channel, enables the use of 6
separate instruments at the same time,
The volume controls for each channel
are located direcily above the corres-
ponding input_sockets. SENSITIVI-
Chenaln D & 2 4mY ot 470K, Thess
0 Channels 1 mV at . These
Price £28.10 2 channels {4 inputs) are suitable for
plus 20/- p. & p. microbhone or guitars, Channels
3 & 4 300mV at 1m. Suitable for most high output instruments (gram, tuner,
organ, etc.). Input sensitivity relative to 10w output. TONE CONTROLS ARE
MMON TO ALL INPUTS. Bass Boost +12dB at 60Hz Bass Cut ~13dB
at 60 Hz. Treble Boost +11dB at 15 K Hz. Treble Cut —12dB at 15 KHz. With
bass and treble controls central —3dB points are 30 Hz and 20 KXHz, POWER
OUTPUT: For speech and music 50 watts rins. 100 watts peak. For sustained
music 45 waits rms. 90 watts peak. For sinc wave 38.5 watts rms. Nearly 80 watts
peak. Total distortion at rated output 3.2 % at 1KHz, Total distortion at 20 watts
0.15 % at 1K Hz, Output to match into § or 15 ohms speaker system. NEGATIVE
FEEDBACK 204B at 1KHz SIGNAL TO NOISE RATIO 60dB. MAINS
VOLTAGES adjustable from 200-250V. A.C. 50-60 Hz. A protective fuse is
focated at the rear of unit. Output impedance 3, 8 and 15 ohms.

STEREO PRE-AMPLIFIER

Inputs—6 DOsition rotary switch (3 position mono, 3 position stereo). Tuner
150mW into 680k. Magnetic pick-up fully equalised and suitable for magnetic
cartridges with minimising output of 4mV/cm/sec. Load 47k. Ceramic pickup
150mV into 680k. Sensitivities taken for 200mV output. Controls—separate
volugne controls for each channel. Twin ganged bass, 12dB lift and 15dB cut at
60c/s. Twin ganged treble, 10dB lift and 15dB cut at 10kc/s. Voltage required
23-30V DC at SmA. Size 124 x 3% X 2#in. In teak finished case, complete with
front panel and knobs, Built and tested.

£7.7.0 plus 5/~ P. & P.

THREE-IN-ONE HI-FI 10 WATT SPEAKER

A complete Loud Speaker system on one frame, combining three matched
Ceramic magnet speakers with a low loss crossover network. Peak handling
power 10 watts. Impedance 15 ohms. Flux density 11,000 gauss. Resonance
40-60 cfs. Freduency range 50c/s to 20Kc/s. Size 134 x 8¢ X 4%in. By famous

manufacturer.
List price £7 OUR PRICE 74/6 plus 5/~ P. & P.
Similar speaker to the above without tweeters in 3 and 15 ohms 44/6 plus 5/-

». & D,

PYE CAR RADIO

Push Button Tuning Heart

This PRESTOLOCK 5 station Push-Button
Tuner Heart with Manual Over-ride is an
ideal basis for a quality AM car radio.
Size 617 X 47 x 27,

As illustrated but without knobs.

25/- plus 3/- P. & P.

B.S.R. TD-2 TAPE DECK

Takes 53in. spools, fitted with B.S.R. } Track Heads. Size 13%in. long by 8%in. wide.
Price £8.19.6 plus 7/6 P. & P.

TERMS C.W.0O.
All enguiries S.A.E.

7 -
e | ©

Input 250 volts. OUTPUT (All RMS values) 4 windings of
11.5 volts connected in series total 46 volts at 4.5 amps
{conservatively rated). The following€ combinations may
be used. 1. 23-0-23 volts. 2. 46 volts,

Both of these above voltages are commonly used in
medium to high powered transistor amplifiers, power
supplies, etc.

Price 35/- plus 7/6 P. & P.

Goods not despatched outside UK

RADIO & T.V. COMPONENTS (ACTON) LTD

21c High Street, Acton, London W.3.
Also at 323 Edgware Road, London W.2.
ALL ORDERS BY POST TO OUR ACTON ADDRESS
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AUDIO EFFECTS

5 SHAW LANE HALIFAX YORKS.
Buy with confidence and obtain the right results.
Refunds without question if any of our products
ail to give 1009 satisfaction.
REVERBERATION AMPLIFIER. self-contained

ised battery An entirely differ-

ent h to sound reproducti Normally
sound reproduction from a single source has a flat,
one-dimensional effect. With this unit proper
sound delay through reverberation, tones are
created with a truly third dimension for concert
ball originality. Two controls adjust volume and
reverberation. Simply plug microphone, guitar,
etc. in and the output into your amplifier. Supplied
in a beautiful walout cabinet. 7%x3x 4%in.
£10.4.0. P.P, & Ins. 6/~
POWER CONTROL-
LER. Power at your
finger tips. Not merely
half wave control but
full wave. A single
variable control gives
zero to full power.
Uses latest 15amp
3kW triac and special
triggering device. Ideal
for all types of light-
ing, fires, motors,

. drills, ete. Complete
with box, power socket, cabies, etc. In kit form
with easy to follow instructions £6.9.6. Ready
built £9.4.8 plus 5/6 P.P. & Ins.
VOX SWITCH. This sound operated switch is ideal
for mobile TX work, tape recorder switching, etc.
You speak, it switches. High and medium imp.
inputs. AT¥ take off point. Drives your 12 voit
relay. In kit form with full instructions, 42/8.
%{/em;y built, tested and guaranteed, 62/8 plus

6 P.P.

METRONOME UNIT. Variable beat. Listen while
you play and keep in time. Basily built, pocket
size with personal minl earphone. In kit form 27/6
post paid. Ready built in an attractive black and
‘white polythene case 37/8 post paid.

MORSE OSCILLATOR. PC board, transistors, high
stab. components, battery carrier, ear piece.
Adjustable tone. Just attach your key. Drives
phones or speakers. In kit form 17/8 post paid.
Ready built in similar cage as above, 25/~ post paid.
JUST ARRIVED IN STOCK. Texas trausistors.
Complementary symmetry, Driver, NPN, PNP
output. The set of three ONLY 6/8 post paid.
Free lists with every order. For lisls only send 1/6
{deductable from first order).

¢

. .. carefully written . . .

..« I am very satisfied with these curefully written and well

expressed manuals . . . A.W., Skhankin.
‘.. . valuable assistance . ..

« . . Your valuable assistance has enabled me to find a good
position as a Radio and TV Engineer . . . D.S., Bristol.

‘... they are invaluable . .

.. . I find that as a base for a course in Electronics they are
invaluable and T have yet to find anything even to approach

the same standard . . . H.N., Rotherham:.
A TECH-PRESS PUBLICATION

738

BASIC

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

s S I B TN I NN IR AN
This carefully planned series . 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 Payment 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.

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

BASIC ELECTRICITY D
Prices include Postage and Packing.

of manuals has proved a
valuable course in training
technicians in Electricity,
Electronics, Radio and
Telecommunicatfons.

WHAT READERS SAY

POST MOW FOR THIS OFFER 1T

SURPLUS ;. BARGAINS

AMPLIFIER RF NO. 2
MK IIL Increases output of
| 19 set to 25 watts. Brand
B ] gew. 11?v operation. 75/-,
o el and Anciliarv Eauibment available,

v_D.C. Power Units 50/-, Carr.. 10/.. 12/24y
;').C. Power Units with Vibrator MK IT No. ?h,

0/-, Carr. 10/-.
H/MIC SETS, Used 15/-, New 22/6, P. & P. 5/-. Mains
P.8.U.’s for 19 TM/RC £6.15.0, Carr. 10/-. R.F. Antenna
Tuner (ATU) 25/-, P. & P. 5/-.
¥ COLLINS TCS RECEIVER 7
valve Int. Octal Covers 1-5-12
Mc/s Tuneable RF.AF.BFO.
Power required 240v D.C. 80
MA12v1-25A.88.10.0.Carr 15/-.
CR100 RECEIVERS. Amateur
Shipping Broadcast. 60Kc/s—
30Me/s AC or DC. Mains operation. Fully tested. £23.10.0,
Carr. 50/-.
B.41 RECEIVER. LF Version of B.40. Coverage 156Kc/s—
700Kc/s. Mains Operation. As new £8.10.0, Carr, 30/-.

R.209 MK II COMMUNICATION
RECEIVERS. 11 valve. Covers
1-90Mc/s. 4 bands. AM/FM.
CW. BFO. 12v DC. Internal

rT. 15/

TELESCOPIC MASTS. 20ft.
Closes to 5£t.8in. 70/~ Carr.15/-.
84it. Ditto 80/-, Carr. 15/-.

35FT. AERIAL MASTS.
Seven 2in, dia. sections.
Interlock 8in. Complete
with base, Nylon Guys.
$12.10.0, Carr. 50/-.
TELE ‘F° FIELD
TELEPHONES.
Communication up to 10
miles.  Tested  with
batteries. A
£35.15.0 pair, Carr. 20/
1 LIVINGSTONE LAB TRANSISTOR AMPLIFIER.
50 watts R.M.8. Bize 14} X 9 X 4in. With mains
i Ds.V. Bize 16 X 9% X 640, 28 Gua,, Carr. 20/-.

“Eiling Lodge”, Codicote, Hitehin, Herts.
Phone: Codicote 242

C.W.0. Carriage charges apply to mainland only.

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

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

TO TRY IT, IS TO PROVE IT

Signature

Power 8upply. Tested. £13.10.0,
Carr. 15/-.

MAING UNITS 7or
it types of
TRANSIGTOR EQUIPMENT

The Ideal, economical and safe way of running Tran-
sistor Radios, Record Players, Tape Recorders, Ampll-
flers etc. from A,C. Mains. All units are completely
isolated from mains by double wound transformer
ensuring 100% safety.

PLUS-3
MAINS UNIT

Provides three separate
switched output voltages
6v., 7v. and 9v. DC. at-
tractive case with Indlca-
tor light, mains lead
output sacket, plug and lead.
Slze 43 x 3§ x2f In, 57/6 P.& P.2/6
(Extra fead with DIN plug for Cassette Recorders 7/6)

POWER PLUS
MAINS UNIT

£ for Cassette Tape Recor-
. ders using 7{v. Complete
with DIN plug for recorder
power socket. Can aiso be
supplied for a 6-volt out-
put complete with suit-
able plug. (Piease state
45/ make. model and voltage
“P.&P.2/6 requlired.)
Also avallabfe—Unit to run your Cassette Recorder
from 12v. Car Battery 32/6. P. & P. 2/6.
MAINS UNIT for FI-CORD 202A
£4.15.

TAPE RECORDER  P.4&P.5/-.

MAJOR POWER PLUS
MAINS UNITS

For single outputs, 8v, 9v, 12v, 18v, 38/6.
For two separate outputs, 4fv + 4}v,
6v + Bv., 9v -+ Ov. 42/6. P. & P. 2/6 per
unlt. (Please state outpuls reqed).

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

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

to learning is the

BASIC ELECTRONICS [ |

(If under 21 signature required of parent or guardian)

NAME
BLOCK LETTERS

FULL POSTAL
ADDRESS




LIND-AIR DPTRDNICS LTD

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

MAINS KEYNECTOR
SAVES TIME — SAFELY !

One mains “Keyneclor'” instantly and
safely connects electrical appliances to
mains supply without the use of a plug.
A number of appliances may be used
simultaneously up to the full 13 am
rating of this devic red light
glows when “live™. The “*Keynector™

is fused and has its own robust
switch which is interlocked to !
prevent connections when *
Invaluable to handymen,
nien, demonstrators, etc.
39/6 P. &P, 3/~

VHF AIRCRAFT

BAND

CONVERTER

When placed within

lin. of a MW band
radio full coverage of
VHF Aircraflt Band
108-135 Mc/s. can be
obiained. All tran-
sistor,  9v_ battery
operation. Fully tun-
able 18% in. X 7 section telescopic
aerial. 1iin. 79/6
P.&P

ive”
servic o

Size 4 X 2§ X
. 3/6.

MODEL MAKER'S MOTOR
No. 15RN. Voliage 11.5v
Current 400mA. Torque.
—. 12g-cm. Body size

157 Iong X &7 dia.
™ Shaft g7 long X
if:g,,‘ 7 dia, Ideal for

small models and
toys.
P.&P. L3 2forlI5/-. P

5/6 each.
L& P. 2/6.
DE-LUXE STEREQ
HEADPHONES
With soft rubber
earpieces. Imped-
ance 8-16 ohms
Frequency
sponse 23 1:,000
cps. With lead and
sicreo plug,
Only 59/6 P. & P.
36

Batlery

transistor
cquipment
10 be oper-
ated from

out
Selector switch and onlon switch,
100mA. Case size 4 3 x 2in.
complete with mains Iead connecling
leads and instructions 55/6. P.&P.3/6

SINCLAIR IC-10 INTEGRATED
CIRCUIT

10 watt Amnlificr. Sizconly T~ 0.4 X
0.2in. A true¢ hi-fi amplilier complete
with manual giving details of a wide
range of applications and instructions.
Guaranteed 5 vears. ONLY 59/6.
P. & P. 1/6.

SPECIAL TRANSFORMER FOR
OPERATING SINCLAIR IC-10 from
A.C. mains 230/250v. Output 13v.
at0.5amp. 16/6 P. & P. 2/6.

HI-TON CORDING T PE

BRITISH MADE. TOP QUALITY
Long Play PVC 225ft. 5/6 P. &P 1/2.
Ji002 3” Triple Play Poly 600ft.
31003 5 Long Play PVC 900ft. 1
J1004 57 Double Play Poly 1200ft.
J1005 53“ Long Play PVC 12001z,
J1006 53” Double Play Poly  1800ft. 2
31007 7 Standard Play PVC 1200ft.
31008 7”7 Long Play PVC 180011
J1009 7 Double Play Poly  2400ft.
Jioto 77 Trlvle Play Pol 3 00ft.

J1001 37

(bl
RN

> m

Sl el s

P

D U T

NNNNNN'—'—:
o

AUTO WOUND TRANSFORMERS
All Winding Voltage Ratings and Tapping 0-115-200-220-240v except MT113-
0-115-210-240y,
MT113 20W Size
T5W Size
150W Size
MTe65 200W Size
MT66 300W Size
MT110 400W Size
MT67 500W Size 5
MT83 750W Size 4: i
MT84" 1000W Size 4 51 x 5bin.
MT93 1500W Size Sﬁ- X 5§ X 6in.
MT94 1750W Size v X 62 x 6§m
MT95 2000W Size 7 X 5%
MT73 3000W Size 6% X 'll X sgm

LOW VOLTAGE 12 VOLT RANGE
Primary 200-250v—Secondary 12v
MTI110.5Amp Size 3 x 2} X 13in. Wagt
MT71 2 Amp Size 23 X 2} X 21in. Wgt
MT69 4 Amp Size 3% X 23 X 23in. Wst
MT70 6 Amp Size4 X 3 X 33in. Wst 31b 120z Price
MT72 10 Amp Size 34 X 4} X 4in. Wgt 6lb 3oz Price
MT115 20 Amp Size 4% X 4% < 4in. Wet 111b 130z Price
MTI187 30 Amp Size 5% X 43 x 43in. Wzt 16lb 1202 Prlce 180/—

LOW VOLTAGE 24 VOLT RANGE
Primary 200/250v. Secondary 24v

1 Amp Size 34 x 24 X 24in.
MTI114 3 Amp Size 24 X 3 X 3in.
MT72 S Amp Size 4 X 33 X 3iin.
MT17 8 Amp Size 43 X 31 X 4in.
MTi15 10 Amp Size 43 X 4% X 4in.

LOW VOLTAGE 30 VOLT RANGE
Primary 200/250v Secondary Tapped 12-15-20-24-30
MT112 0-5Amp Size 3} X 27% X 1,5in.Wgt 11b 4oz
3 Amp Size 2% X 2 X 2¢in. Wt 2Ib
X 3% X 3gin.  Wat g]b 6oz

1ioz Price 12/6P & P 2/6
11b 140z Price
3lb Price
41b Price

6lb Toz Price
Wgt 11b Price 8
Wat 121b 8oz Price
Wgt 13 1b 40z Price
Wet 16 1b Price 142/2 Carr. ex.
Wat 281b 90z Price 170/6 Carr. €x.
Wgt 311b Price 195/ Carr. ex.

Price 211/2 Carr. ex.

Wgz 45]b 8oz Price 300/ Carr. ex.

wet

e O

Wgt

A Sl
it

vt

120z Price
iIb Price
21b 4oz Price

Wsgt 11b. 7oz Price23/9 P
Wet 3Ib 6oz Price 38/~ P
Wgt 5tb 120z Price 53/10 P
Wgt 71b 8oz Price 72/7 P
Wet 111b 130z Price 95/- P

Pr;ce 17/4
nce 23/
Price 46/2

Price 60/9

Price 92/4

Price 103/6

MTSS 10 Amp Size 51 X 4 x 4;m.' Wet 121b 20z

LOW VOLTAGE 50 VOLT RANGE
Primary 200-250v SECONDARY TAPPED 19-25-33-40-50v

LOW VOLTAGE 60 VOLT RANGE
Primary 200/250v.  Secondary 24-30 40-48-60
MTI124 0-5 Amp Size 3} X 23 X 2§in. Wet 2lb 4oz
MT127 2 Amp Size 4 X 34X 3%in. Wzt 5lb 6oz
MTI23 4 Amp Size 4} X 33 X 4iin. Wgt {0lb 6oz
MTI122 10 Amp Size 6+ x 5 X 64in. Wzt 231b 20z

MAINS H.T. RANGE

MTIAT 250-0-250v 80MA 6-3v 3-5A 5/6-3v 1A
250-0-250v 100MA 6-3v 3.5A 5/6-3v 1A

MT110  250-0-250v 120MA 6-3v 3-5A 5/6-3v 1A
300-0-300v 100MA 6-3v3-5A 5/6-3v 1A
300-0-300v 120MA 6.3v 4A 5/6.3v 1A
300-0-300v 150MA 6:3v4A 5/6:3v 1A
350-0-350v BOMA 6-3v 3-5A 5/6v 1A
350-0-350v 100MA 6-3v 3-5A 5/6-3v 1A

MTS 350-0-350 120MA 6-3v 3-5A 5/6-3v 1A

BATTERY CHARGER TYPES

Primary Voltage 200-250v, Secondary 6-12v. (Rectifler not included)

MT45 1-5 Amp Size 23 X 2% X 2#in. Wet 1Ib 9oz Price

2 Amp szc 3{» X 24 X 23in. Wgt 2Ib 4oz Price

31b 8oz Price

31b 110z Price

51b 40z Price

glb 120z Price

Price 24/~ P& PG/~
Price 52/10P & P 6/—
Price 99/-P &P 11/—
Price 152/~ Carr. ex.

Pricc P & P

Price
6lb 4oz Price
i 71b 8oz Price P
9lb 3oz Price 105/~P &P 9/-
MT50 12-5Amp Size 53 X 4% X 4i|n Wg! 11Ib 140z Price 125/~-P & P 11/~
Amperages are D,C. whep used with nominal selenium bridge rectifiers
MAINS ISOLATING RANGE ALSO AVAILABLE

Visit our Brand New en-
larged Hi-Fi

Demonstration
Room, Tape, Record Bar and

Scientific Show of Micro-

scopes, Binocuiars,

Tele-

scopes and Watches at 18/18

Tottenham Court Road

MULTITESTER in
leather case. Over-
load prolection.

TTC.C1001

hm,
- 22dB. Snze ol’ meter 4% X 3% x
lm 85/-. & 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 Voliage: 10-
50-100-500-1000 volts
{10,000 ohms per volt).
DC Current: A

sistance: R

(300 ohm and 30K at

cenlre scale.) Capacitance :
.001 uf to . 1uf. Decibel

+22dB Snzc4} X 3% X fin.

T/-P. &P

10f. t0 .001
:—20to

British Made

Solderless breadboard pancls. for fast
reliable component connections.
Single DeCs. One S-DeC with Control
Panel, Jig and Accessories for solder-
less connections to controls, etc.,
with booklet "Projects on S-DeC”
giving construction details for a
varicty of circuits, 29/6. P. & P. 2/6.
4-DeC KIT. Four S-DeCs with two
Control Pancls, Jigs and Accessories
and the booklet **Projects on S-DeC™
all contained in a strong attractive
plastic case. Ideal for the professional

P36

T
SRP22 less cartridge £5. 9.
1025 Stereo/Mono with cart. £6.
2025 Sierco/Mono with cart. £7.
30008 Stereo/Mono withcart. £9.
OOOD Slereo/Mono with

SPZS less cartridge ...,
SP25 with Decca Deram

SLSS Iess cartridge
SLSS with Decca Deram

SL65 lcss cartridge
Covers for above ..
Bases for abeve . ...,
AP7S less cartridge
SL9S jess cartridge .
Bascs for above ...
SPECIAL OFFER! .. ...
SP2S less cart., with base £13.10.0
Bh & P. Decks: 12/6, Cover 4/6, Base
446 & P. Deck/Cover/Base 17/-.

ATURE SOLDERING IRON

aooo0a ad 2 aoad

Bri madc and desizned for use with
transistor circuitry but ideal for many
other uses. AC 240v. 18 watt. Length
71%2‘1’ i;,slidc on bit. Price 32/6

LIND-AIR OPTRONICS LTD

18/19, 25 & 53 TOTTENHAM CT ROAD, LONDON W.1.
Telephone: 01-580 2255,/4532/7679
Shops open 9-6 pm. Monday to Saturday. Thursday until 7pm.

739



Sonotone 9TA and 9TA/HC, Diamond
Cartridge brand new, boxed in manu-
facturers’ carton 49/6 plus 2/6 p/p. Acos
GP 91-1 and GP 91-3 stereo compatibie
cartridges, new in sealed manufacturers’
cartons 22/6 plus 2/6 p/p.

BASF TAPE 25 % oFF

Gin. 600ft. 14/~ 900ft. 19/~ 1200ft. 30/-

5%in. 900ft. 19/— 1200ft. 24/~ 1800ft. 39/

7in. 1200ft. 24/— 1800ft. 35/— 2400ft. 57/—
P/P 2/- per reel—over £5 FREE

SPECIAL PURCHASE
12in. 15 watt HI-FI LOUDSPEAKERS

Made by famous British manufacturer to
very high standards, heavy duty cast
chassis, twin cone construction, smooth
extended range, with very low level of
distortion.—Response  35-17,500Hz—im-
pedance 15 ohms—flux, 11,000 gauss.

WALDON 97/6 each plus 6/6 P. & P.

PRICE
E.M.I. HI-FI SPEAKERS

SET 450: 13 x 8 with two built-in tweeters
and cross-over unit. Our Price 69/6
3 or 15 ohm, 10W, 40-13,000Hz.
SET 850: 61in. bass plus 33in. tweeter and
cross-over unit. 8 ohm, 10W, 65-20,000Hz.
79/6
SET 250: 5in. heavy duty bass plus 3in.
tweeter and cross-over unit. 8 ohm, 6W,
80~20.000Hz. 65/—

Add 5/6 p/p for each speaker set.

TRIO Stereo Moving Magnet Cartridge
Model AD76K. Diamond Stereo LP Stylus.
Frequency response 20-20,000c/s output.
7mV tracking pressure 2 grammes +
0-5 grm. Fully guaranteed. Price 85/- p/p free.

GARRARD UNITS

s d
SP25 Mk. Il . 11 9 6
AP75 .. .. .. 1719 6
Sles .. .. .. 14 9 6
*3500.. .. .. 11 9 6

*Denotes including Sonotone 9TA-Stereo/
Diamond Cartridge. Elegantly styled plinth
and cover to suit the above units. From 5 gns.
Please add 10/— p/p each-on alf above items.

SPEAKER ENCLOSURES

Designed to accept the full range of E.M.I.
loudspeakers, Beautifully styled in teak.

Prices from 89/6 each.
25 WATT GROUP SPEAKERS

Guitar group 25. 12in. round. heavy duty
cone, with solid aluminium chassis, 15 ohms
imp. 12,000 gauss. Response 30-10.000c¢/s.
OUR SPECIAL PRICE

£5.9.6 plus 6/6 P. & P.

The greatest budget system available today—
can’t be beaten—price or quality anywhere—
look at these great features—then compare:

Teleton FZ000 Mk. N. Tuner
amp. Latest version with all the
new features. Tuning indicator—
fused circuit protection, AM~FM
fited multiplex, A.F.C. 2x5

watts per channel. A truly out- £ s d
standing unit. 43 1 8
Garrard 3500 (Auto/single).

Latest in the great new Garrard

range, provides facilities and con-

trols that are usually found only

on much more expensive units 1311 0
Teleton SA1003 matching

speaker systems 10 0 O
Sonotone 9TA stereo cartridge

with diamond styli—a perfect

match 4 2 0
Plinth/Cover elegantly styled 7 0 O
Plugs and Leads all supplied 1 5 0
Normatl Retail Price £78 19 8
Exclusively offered by WALDON 63 +25/-
at the remarkably low price of gns Carr.

All items may be purchased separately.

WALDON ELECTRONICS, 707 Blackburn Road, Bolton, Lancs.

PLEASE ENCLOSE 2|~ IN STAMPS WITH ENQUIRIES

Bolton 54280

for fast, easy, VALVES  SAME DAv SERVICE
re“ahle snlderlng NEW! TESTED! GUARANTEED!
IRS. 185. T4, 384, 3V4. DAFYI. DF9I. DK9i. DLy, DI,
gO"t,a‘“ts Stfor?sa(r)\f' "07;\;(;?";{;’3“’9 SETS - sciorator 13/6. DAF6. DFs6. DKY. DI %. 4 FOR 2676 I
ux, instantly cle ing
xidised surfaces. No extra flux 0zZ4 406 [12KBGT 7/3 | DK32  7/6] EF183  5/¢| PCF808 14/9 {UBC4t 9/-
SOLDER o .srdsu < TA7GT  7/6 IZSN7GT DKS1  5/9{ EFI84 5/61 PCL8] 8/9 |UBF80 5/9
requived. IHSGT 713 DK92 83| EHoo 63| PCI82 7/~ [(BFS9 /9
1 RO dp [ opeC "5‘ DA% ICI B SRIPCIN 7k lucce 1-
IRS 20F L3 | EL3 4 7
SAVBIT ALLOY THIN GAUGE 185 %3 "om 11/9 Dng :;9 ELM 10;2 i;gligé :E gccss 71/3
1T4 9 120P4 18/6 | D194 - 1.84 4 CF80 713
ALSO REDUCES SOLDER‘ 384 5/9 [2516GT 5~ |DL9  7/-| EL90 - 4i6{ PENA4 12/6 |UCH42 12/
CORPER BIT WEAR. || E3SENTIAL FOR Nigr $[alioTiue |5YE g5l ELun le| DO B fuchn o
. 5Y3 6/6 JCL82
Ecomicaily packed for soldering small components 524G 706 |30CIs 13~ |EABCS0 6/6| EM8I  7/6| PL81  7/9 | [CI83 11/6
: general electrical | and thin wires. High tin 2/:?1: xgl/; igg; :gl[— Eg;ﬁ 1% %k‘.‘;‘; %g gtgg g;g ld';g:) 11_”6
fm" and electronic content, low 6AMG 209 [30Fs 16/~ |[EBCIY 8/-| EYSI  7/6 | PL84  6l6 [UFSS 69
alilesn.. . [ meltiigpoln, AG e |MELL, e TR Gh| Exie  SSIPLd0d s Uie, 1o
18 gauge on 7 60/40 alloy, 170ft. 6AU6  4i6 |10F1 14 149 |EBF89 6/3| Ezai - | PL308 236 [Cias 20/
lastic reel. 22 gauge on 6BAG  4/6 13003 66 |ECC81 39| EZso  af6 | PM84 76 |ULss -
o e i, gal 6BE6  4/9 [30LiS 14/~ |[ECCB2 4/9| EZSI  4/9 { PX2§ 10/6 {UM84  6/6
Recommended 2 plastic reel. 6RJ6 86 |30Li7 156 |ECC8Y 7-| G232 8| PYR2 10 |Uvdl s
¥ retail price 15f- ;. Recommended 6BW6 13/~ [30P4  12/- [ECC8S S/-| GZ34 99| PYN 10/ [Uvss 59
A% retail price 15 6F13  3/6 [30P12 13/9 [ECCOI 3/-| KT61  8/9 | PY8I  5/3 [VP4B 10/~
i etail price 15/- 6F14 8- |30Plo 12l | ECCRO | KTos  16f PYS2 33 {wils 7/
Benl e 6F23  14/3 [30PL1 13/ [ECF80 6/6 17/6 | PYSZ 39 {777 2/9
\‘*- SE 13 [IPLls 1o |ECFE2 89| PARCES 7i- | bY8E &9 | “Transistors
o, LI 6 ot gl vo T e 38 AT
6K7G  2/6 }35L6GT 8/6 [ECH4 C88 ci127 2
A RANGE OF INVALUABLE FOR STRIPPING (,Kgg 2;9 z:;wGT ;;6 Egﬂg; gz ;ggf, 2',6 ﬁlg 1% MFJNS ;{6
Li8 6/- |35Z4 - .97 6 = AFI11 /=
SOLDER: IN HANDY FLEX, THE Ngv:vﬁ:’ggm:\#gn o 43 |doss | 13te ECHS 755 PO 76 | U2 5;- AELS gg
6V6G_ 313 | AC/VP210/~ [ECL80  6/9 | PCC4  6/6 | U2 - | AF1L
DISPENSERS. OpEHING.OI 6V6GT 66 |AZ31 96 [ECL82 6/9| PCCBS 6/~ | Ua7 1306 | AFI25 36
b e Sxir i3 e lECLE deivocm SR NS |aRE 3
= adjustable for all EXSGT 819 |COHAS 1306 | BC L | R i
Ml 787 7}~ {CL33  18/6 [EF37A  6/6 | PCC189 11/6 | U191 12/6 | OC45 23
i oo he griehn, e Bl oe fgn X
i WFI 14/~ | DAC3? 4 2 ele | U2 7
4A  60/40 18 3[-* diameters, Plastic I0FI8 7/~ |DAF91 4/3 |EFS0  4/6 | PCF86 11/6 | U30l  10/6 | OC75  2/6
covered handles 10PI3  18/6 |DAF96 6/6 [EF85  S5/3| PCF200 13/6 | U329  14/6 1 OCsl  2i3
Sfz08 can also be used 12AT7  3/9 {DF33 70 |[EFgs  &/3| PCFBO0 13/6 | Us0Y 196 | ocsiD 213
(- savpit 18 3/-* ; | i¥aus o [DFo1 29 |EF8S /3| PCF80l /% | LABCR0 6/6 | OC82 273
et as wire cutter. [ f 3AC7 4P DFs6 eis [EFsi 2| PCFs02 9i- | UAFS 103 oCaap 216
is) ol e Recommended 12AX7 49 |DH77  4-|EF94  4/6 ] PCFa0s 14/- | UB4L 616 | 0C170, 206
/« = .
*Recommended Price w retail price 816 1 READERS RAD'O
i | 85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
oo e — ESSEX. Tel. 01-550 7441
From .E’“““u[ and Myt 3|It|l3. Fangkhairzble, wrlte to: Posiage oa 1 valve 9d. exira. On 2 valves or mare. posiage 6d. per
Multicore Soiders Ltd.. Heme! Hampst!ad. Harts. valve extra. Any Parcel Insured against Damage in Transit 6d. extra
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peau sound

peak sound

englefield

developed out of the hlghly suecessful PW 1Z-|-12 and nodv
in complete kit form to save you still more.

The Peak Sound Englefield is a system offering great flexi-
bility whilst providing cost-performance ratios which have never
been bettered in high fidelity. Here top-flight circuitry is housed
in a cabinet of elegantly original styling which is both beautiful
and completely practical front and back. Now we carry design
standards further by offering a 12-+12 watt version completely
in kit form. The resultant specification surpasses that even of
the original PW.12-+12 which again was based on Peak Sound
design. In this Englefield kit, printed circuit boards are supplied
for you to mount the components on. Standards of input sensi-
tivity and overload factor on all channels as well as filter
performance are all improved. By giving you the satisfaction of
building the Englefield this way, you save considerably and
finish with a completely professionally styled instrument. Go to
your dealer and start building now, or send direct for delivery
by return in case of difficulty.

and this is the Peak Sound Specification Guarantee

Peak Sound guarantee that their equipment meets all specifications as
published by them and that these are written in the same terms as used in
egquipment reviews appearing in this and other leading British hi-fi journals.
Audio output powers are quoled at continuous sine wave power in terms of
Root Mean Square values (R.M.S.) into stated loads at stated frequencies.

The specification that tells
you everything (See guarantee)

Using two Peak Sound PA. 12-15's, driven
simultaneously at 1 KHz from 240 V. mains
supply.

Output per channel: 11 watts into 15Q: 14
watts into 8Q.

Frequency bandwidth: 10Hz to 45 KHz for
1dB at 1 watt.

Total Harmonic Distortion at 1 KHz at 10
watt into 15 Q—0.1 %,

input sensitivities: Mag. PU.3.5 mV. R.ILA.A.
equalized into 68K Q: Tape, 100mV linear into

100K Q: Radio, 100mV linear into 100K Q.

Overload factor: 29dB on all input channels.
Signal/noige ratio: —65dB on all inputs.
Vol. control at max,

Controls: Volume, Treble, Bass, Low-pass
Filter. Mono/Stereo: On/off; Balance.

Complete kit of parts including cabinet
assembly, knobs, transistors, well-prepared
instructions and wire to length, colour coded
and stripped at ends as well as built-in
mains power supply. (Post free in U.K.)
£32.12.6

Englefield assembly as above, but in easy-

to-put-together modules.
(Post free in UK.} £38.9.0

Peak Sound ES.10-15 BAXANDALL LOUD-
SPEAKER. Fantastic performance and value,
ideal with your Englefield. Cabinet 18"x12~
x10~ natural teak finish. Ready built—18% ans.

Parts avaifable separately for building your--

self with appreciable saving. Leaflet on
request.

[ A i T — i ——— - —
I To Peak Sound, Saint Judes Road, Englefield Green, Egham, Surrey i
] Details of Englefield systems, please and..c..o.oovinniiiiniinii i, i

peak sound

PEAK SOUND (HARROW) LTD., SAINT JUDES ROAD,
ENGLEFIELD GREEN, EGHAM, SURREY. Egham 5316

.



Matching as recommended for obtimum performance.
Send for coloured brochure showing other mones-
saving offers.

Package prices apply" pro-
viding all individual units
are Durchased . from any
branch within 3 months.
See leafiet.

A Carr.
‘‘plug-in”", Special total price 30/-.
I3 WATT OUTPUT
% Garrard SP25 Mk II 4 sp. plaver unit on plinth
* Goldring CS90 Ceramic P.U. Cartridge
* TA12 Amplifier in veneered housing
=4 % Pair of Dorchester Loudspeaker Units. 53 Gns
Special total price Carr. 25/-.

Or Dep. £10.0.3 and 9 mthly. pavments £5. 155

30 WATT OUTPUT 30 WATT OUTPUT
Goldring Transcription Turntable on Plinth * Garrard SP25 Mk II Turntable on Plinth
% Super 30 Amplifier in veneered housing diamond stylus
% Pair of Stanway II Loudspeaker Units
units ready to “plug-in*’. Carr. 30/-, 86 Gns.
AVAILABLE ALL PACKAGE OFFERS
LOUDSPEAKERS  meayy
construction. Latest high efficiency
round for low fundamental resonance.
“D” indicates Tweeter Cone pro-

R.S.C. SENSATIONAL HIGH FIDELITY STEREO ‘PACKAGE’ OFFERS
1 Shure or Goldring G800H Magnetic Pick-up Cartridge * Goldring CS90 Ceramic P.U. Cartndge with
Special total price. Four fully wired
AUDIOTRINE HIGH FIDELITY
cerami¢ magnets. Treated Cone sur-
viding extended frequency range up

EXTREMELY ATTRACTIVE PLINTHS finished
in Teak or Afrormosia veneer. Transparent plastic

10 15.000 c.p.s. Impedance 3 or 15 cover. (Total 59 gns.). Transparent plastic cover 3 gns. extra,
ohmsl. Ple?_se state cholcle Excep-
tional performance at low cost.
BT (TR o LD WIS | e i, Mo | RS
H ” 2 ! units. Moun;
Hgsm 8” 8W  59/9 HFI20D 12" I5W 89/9 | on Plinth. Supplied with HIGH FIDELITY OUTPUT OF 65 WATTS PER CHAN‘VEL
HFS811D 8 10W 4gns. HF126 127 15W £5.5.0 i{ansparentl plasticA cloger g‘etingr;e:y ré)rx; stg?"mun::e r:[e:fémgi:;::
" 5 Z eady to Dl nto plifie or i
HF102D 10 10W  65/- HF126D 12” 15W £5.15.0 - Tapeorecol\l'ﬁ ; mblifier P.U. cartridge. Radie taner Tare oo

corder, ‘Mike’ etc. % 3 separate

RP2C Garrard SP25 Mk II

HIGH FIDELITY LOUDSPEAKER UNITS 3 A
i i th  he: turn- switched input sockets on each channet
et s e i o, 05 ACOTMEN Yoo, | cavley sutcd” Golarig 590 | ¥ Sobarars B and Trede contron
i i g high compPliance amic lide Switch for mono use
where appropriate, credit terms available. Szgreo N c?nop e erids ecefw“h *8 peaker Output 315 ohms. % For ™|
DO TER Size 16 x11x 9in. Appr. dnamond stylus. 200-250v. . mains % Frequency
Range 45~15,000 c.p.s. Rating 8-10watts, Inc. 23 Gns. Response 30—20 000 c.0.s. —2dB % Harmonic Distortion 0.3%, at 1
Fitted High flux 13x8in. Dual £8 RPSC Garrard 2025 Auto c.p.s. Hum and Noise —70dB % Sensitivities (1) 300mV (2) SOmV 3)
Cone spkr. Imp. 3 or 15 ohms. 19.9 Unit fitted Garrard 100mV (4) 2mV. Output rating LH.F.M. Handsome brushed silver
r. 7/6 | GCS 23 Stereo Cartridge with finish Facia and Knobs. Complete kit of Darts with full

l 3lcarr. 779
Gns.

wiring diagrams & instructions. Factory built with 12
mth gntee 17 Gns or Deposxt £5.2.6 and 9 mthly pymts
34/- (Total £20.8.6). Or in Teak or Afrormosia veneer housing 20
Dep. £5.10.6 and 9 monthly payments £2.1.7 (Total £24.4.9).

AUDIOTRINE HI-FI SPEAKER SYSTEMS
Consisting of matched 2in. 11,000 line 15 Watt 15 ohm

STANWAY 11 516 20x103x031 Rating
10 watts. Inc. Fane 13x8in. speaker with
highly fiexible cone surround. long throw
- yoice coil and 11,000 line magnet. High
flux tweeter. Handsome Scandinavian
design cabinet. Range 35-20,000 c.p.s

diamond tip. inc. carr. |§ Gns.
Other types available

with Magnetic cartridges and
with alternative design plinths.

Imp. 15 ohms. Gives smooth N
realistic sound  output. 16 Gns. | R.S.C. PLINTHS o ls-ngh t];)uahty speaker, crossover unit and_tweeter.
ol 3 mooth response and extended frequency range ensure
GLOUCESTER size 25 x 16 x 10in. 12in. High flux P;aiz'sms surprisingly realistic reproduction. £5.15.0
]1(23?& lise sﬁ:kelgr e((l?rgrslsc-yovre;“ gl;mt and Tweeter, e Tor Or Senior 15 Watt inc. HF126 <12
:1 Wi e P’y
40220000 ¢ Tmpedance 15 oange |2% Gns. ] Garrard 15,000 line Speaker £6.15.0. Carr. 6/6 Carr. 5/9
e T e 1923 LINEAR L10 HIGH FIDELITY 10W AMPLIFIER 10 G
E2 CABINET  gize 17 wide, 000: with separate Pre-amp. Magnet P.U. matching. To clear ns
14%” deep, 11#” high. Cut for AT | HI-Ft SPEAKER ENCLOSURES Teak -
o 0, or Afrormosia veneer
TA12, Super 15, Suver 30 and ! 59/9 SP25 etc. finish, Modern design. Acoustically lin
other  amptifiers. ‘Roll over Available / All sizes approximate Prices Inc. carr.
transp. plastic cover. Satin Teak with trans. plastic 66 JES Size 16 x 11 x 9in. Pressurised. lees £4.14.6
or Afrormosia veneer finish. cover. Inc. Carr. ns. pleasing resuits with any 8in. Hi-Fi °s
dnceatt, Gns. SE8 For optimum performance with any Sin, £5.15.0
INTEREST On Credit Hi-Fi ’speaker. Size 22 x 15 x 9in. Ported.
g\r/IOTObI}S BOdARDS cv.:{_‘ for tGaga'rd 12/9 | cHARGES Sa‘l‘es evtled SE}‘OHfor }?u%stand]énz results Is{Ei_z For exclmdpr_rfmnce with 12in
urntables and many other units. Price 5 wit] in, Hi-Fi *spkr i-Fi speaker and Tweeter.
REFUNDED in 3 months. Size 24x15x16in. P'td. £5.19.6  Size 25 x 16 x 10in. £6.19.9
R.S.C. TAS 6§ Watt HIGH F_IrDEkIJ'PYLSgé.;D
. STATE 1
[ f‘“—“—_ﬁ" 2003500 AC rabs operated. R.S.C. TFMi SOLID STATE VHF/FM RADIO TUNER
t Rart TS xoume Frequency Response 30- Total cost of parts “* High-sensitivity. % 200-250v. A.C. Mains operation.
H i [eR €] @ 0,000 ¢.p.s. —2dB. Harmonic with detailed wiring % Sharp A.M. Reiection. * Drift-free reception.
\ e @ Dlsmmono 3% at 1,000 c.p.s. diagrams & instruc- +* Outnut ample for any amvlifier (aporox. 500 m.v.).
Separate Bass and Treble tions.Inc. Ma % Simple alignment instructions. +* Output availabie
‘fift' and ‘cut’ controls. 3 input sockets for Mike, Carr. ns. for feeding tuning meter. % Output for feeding Stereo
Gram, Radio or Tape. Input selector switch, Output for Or  factory built Multiplexer. % Tuner head using silicon Planar
3—15 ohm sPkrs. Max. sensitivity SmV. Output rating 18 gns. Or in Teak Trangistors. % Designed for standard 80 ohm co-axial
M. Fully enclosed enameiled case, 9ix23x5kin. finished cabinet as input. Visually matching our Super 15 and 30 amplifiers and of the same high
Amacuve brushed silver finish facia plate 103 x 3iin, illustrated. 21 standard of performance and reliability. The pre-wired tuning head facilitates

speed and simplicity of construction, Printed circuitry. Only high grade tran-
sistors and components used. A quality product at considerably less than the

Carr. 7/6 ments 2 gns. Totat cost of comparabie units, Stereo version, all parts 20 gns. inc. carr. Assembled
Or factory built with 12 months’ guarantee, £8.19.9 £24.19.0 . gns. inc. carr.

R5.C. SUPER 30 MKITHIGH FIDELITY, REHAMPHHEP [

CHASSIS Strong  Steel
Approx. 12 x 3 x 8in

FACIA PLATE Attractive design in rigid
Perspex. Spun silver finish matching

ccoéxlt&cil‘ knobsKas a(‘;mlable
PARTS Car. 15/ 22 Gns.
Point 1o Doint wiring diagrams and

and matching knobs. Complete kit of parts with full
wiring diagrams and instructions. 7 Gns.
o

Terms : Deposit £610
and 9 monthly pay-

R.S.C. SUPER I5
HIGH FIDELITY
SOLID STATE
AMPLIFIER

High Grade Components construction,

Specifications comparable with

units costing considerably more.
TRANSISTORS 9 high quatity types in
each channel.

OUTPUT 10 Watts R.M.S. continuous
into 158, (per channeD. 15 Watts R.M.S.

continuous into 3§},

INPUT SENSITIVITIES Mag. P.U. 4
mV. Ceramic P.U. 35 mV, Tape Amp.
400 mV. Aux. 100 mV. Mic. 5 mV. Tape

Head 2.5 mV. CROSS TALK 52 dB at 1,000 c.p.s.
be obtained by use with first-rate ancillary Carr. 2L 6

FREQUENCY RESPONSE 2 dB. 10- CONTROLS 5 Position Input Selector, uipment. o] 12/6 z ons.
20,000 ¢ Bass, Treble, Vol., Bal, Stereo/Mong °1"iPment. Unit factory built. 59 @ o or factory built 15% Gns.
TREBLE ( CONTROL 17 dB to—14dp SWilch, Tape Monitor Switch, Mains or Deposit £7.5.0 and 9 monthly pay. | Carr. 12/6 Terms : = Deposit
at 10 Kcs. Switch, ments 58/8 (Total £33.13.99 or In Teak | 4 Gns. 2nd 9 monthly: pay

5 INPUT SOCKETS (1) P.U. (2) Tabe or Afrormosia veneer housing 32 Gas. ments 31/1 (Total £1839) or
BASS CONTROL +17 dB to —15 dB Amp. (3) Radio, (4) Mic. or Tape Head. Carr, 15/ Lorme Deborh 57.356 and in Teak or Afrormosia veneered
at 50 c/s. (Operation of Input Selector assures 9 monthly payments of 66/6 (Total housing, Gns.

HUM LEVEL —80 dB.

BRADFORD 10 North Parade. (Halfday

BLACKPOOL (azenn) 0. & . Biectronics, 227 Church Street
M 30/31 Gt, Western Arcade 021-236-1279

BIRMINGHA|

DERBY 26 Ocmaston Rd.. The Spot (Half-dsy Wed.) Tel, 41361

DARLINGTON 18 Priestgate (Half.day Wed.) Tel. 68043 £l yorms, C.W.O. or €.0D. e (alicdarpyed)
EDINBURGH 133 Leich st (Halt-day Wed.) Tel. Waverley 5766 59 extra under £5. Trade 106 Newport Rd. (Half-day Wed) MIDDLESBROUGH

Employing Twin Printed Circiits.
200/250v. A.C. mains operation.
HARMONIC DISTORTION 0.1% at

10 watts 1,000 <,

appropriate equalisation),

Wed.) Tel. 25349

{Half-day Wed.)
MAIL ORDERS

Henconner Lane,

detailed instructions.

Eminently suitable for use with any make
of Pick-up or Mic. (Ceramic or Magnetic,
Moving Coil, Ribbon or Crystal) currently
available. Superb sound output quality can

£37.2.0). Send S.A.E. for leaflet.

TO:
Bramley,
Leeds 13. No C.0.D. under

102

supplied. S.A.E. with enquiries

32 High Street (Half-day Thurs) Tel. 56420 LEFCESTER
5-7 County (Mecca) Arcade, Briggate (Half- dayWed )

73 Dale St. (Half-day Wed.) Tel. CENeral 3573 LIVERPOOL

238 Edgware Road, W2 (Half-day Thurs) Tel. PAD 1629 LONDON
60A Oldham Street (Half-day Wed.)

Tel. 47096

Approx, as Super 30 but single
channel.
full constructional details and
Doint to point wiring diagrams.

Complete kit with

LEEDS

1. 28252

MANCHESTER

M Branches open ali day Sats. 4] Blackett Street (Opp. Fe icks Store) UPON
GLASGOW 336 Argyle sc. (Half-day Tues) Tel. CITy 4158 MAIL ORDERS MUSY NOT. a et (OoP penyicks Store) NEWCASTLE Y8
13 Exchange Street (Castle Market Bldgs.) SHEFFIELD

HULL 51 Paragon Street (Half-day Thursday) Tel. 20505 BE SENT TO SHOPS

(Half-day Thursday) Tel. 20716

742 . :



THE ‘YORK’ HIGH FIDELITY 3 SPEAKER SYSTEM

% Moderate size, only 25 x 14 x 10in, Complete Kit 206
% Response 30-20,000 c.p.s. Impedance 15 ohms ns.
Performance comparable with units costing Carr. 12/6

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'middle range ‘speaker. High efficiency
tweeter. (5) Appropriate quantity acoustic damping material, (6) Teak
veneered cabinet. (7) Circuit and full instructions. Terms: Dep.
£5.10,6 and 9 monthly payments 39/- (Total £23.1.0).
DEMONSTRATIONS AT ALL BRANCHES

RS.C. Al0 30 WATT ULTRA LINEAR HI-FI
AMPL":]ER lI‘n-Iiigghly sensitive.  Push-Pull

h output, with Pre-amp.

Tone Control Stages. Performance figures of
factory built units: Hum level —70dB. Frequency
response  3dB 30-20,000c/s.Sectionally wound out-
put transformer. All high grade components.
Valves EF86, EF86, ECC83, 807, 807, GZ34.
Separate Bass and Treble Controls. Sensitivity
36mV. Suitable for high impedance micro-
phones. Crystal or Ceramic P.U’s. Designed
for Clubs, Schools, Theatres, Dance Halls or
etc. For use with Electronic Organ, Guitar, String Bass,

Outdoor Functions, )
etc. Gram, Radio or Tape. Reserve L.T. and H.T. for Radio Tuner. Two inputs

with associated volume controls so that two separate inputs such as Gram
and “Mike” can be mixed. 200-250v. 50c/s A.C. mains. For 3 and 15 ohm
speakers. Complete kit of parts with point-to-point wiring 15 Gns. Carr,
diagrams and instructions. . 12/6
Twin-handled perforated cover 27/6. Supplied factory built with EL34 output
valves. 12 months® guarantee for 18 gas. TERMS; Debosit £6.3.0 and 9 monthly
payments of 34/- (Total £21.9.0). Send S.AE. for leaflet.

R.S.C. All HIGH FIDELITY 12-14 WATT AMPLIFIER
PUSH-PULL ULTRA LINEAR OUTPUT
“BUILT-IN’ TONE CONTROL PRE-AMP.
Two input sockets with associated controls
allowing mixing of “mike” and gram, etC., €tc.
High sensitivity, 5 valves—ECC83 (), EL84 (2).
EZ81. High duality sectionally wound output
cransformer. IND. BASS AND TREBLE CON-
TROLS. Frequency response + 3dB 30-20,000 c/s.
Hum level —60dB. SENSITIVITY 40 millivolts.
. For Crystal or Ceramic PUs. High Impedance
For Musical Instruments Such as String Bass, Electronic Guitars
7in. For AC mains 200-250v. 50 cps QL Gns
7 -

diagrams. Carr. 11/6 (ot factory
SSEMBLED

“‘mikes’".
etc. Size approx. 12 X 9 X A
Output for 3 and 15 ohm spkrs. SAE for leaflet. Complete kit.

Full instructions and point-to-point wiring
buitt 121 gns). Twin handled metal cover 27/6. TERMS ON A
UNITS. Deposit 99/6 and 9 monthly payments of 23/- (Total £15.6.6)

FANE POP 30c LOUDSPEAKERS
12in. 8-15§% 25 widtts R.M.S. £5-19-9

HI-Fi CENTRES LTD.

continuous. Dual cone. Carr. free

R.S.C. COLUMN SPEAKERS Covered in two-tone Rexine/
Vynair, ideal for vocalists and Public Address, 15 ohm matching.
C57 15 watts inc. five 7 X din. speakers £7.19,11.
TYPE C48S 25/30 WATTS, Fitted four 8in. high flux 8 watt speakers.
Overall size aPProx. 42 X 10 X 5in. Or deposit 67/- and 9 16 G
monthly payments 34/9 (Total £18.19.9). Carr. 10/=. ns. -
TYPE C412S, 50 WATTS. Fitted four 12in. 11,000 line 15 wat 26 G
speakers. Overall size 56 x 14 X 9in. approx. Carr. 15/-. ns.
Or Deposit £5.17.6 and 9 monthly payments of 54/6 (Total £30.7.0).

30 WATT HI-FI AMPLIFIER

for Guitar, Vocal or Instrumental Group,

A 2 or 4 input, 2 vol. control Hi-Fi unit with Sep-
arate Bass and Treble controis. Current valves. Peak out-
put rating. Strong Rexine covered cabinet with handles.
Attractive black/gold perspex facia. Neon indicator. For
200-250v. A.C. mains. For 3 or 15 ohm speakers. Send
S.A.E. for leaflet. Deposit 5 ens. and 9 19 6 Carr.
monthly payments of 30/8 (Total 22 gns) ns. 12/6

F.ALL. ‘Phase Fifty’ PUBLIC ADDRESS AMPLIFIER

Sqlid State Circuitry. 50 Watts Peak Output. 3 separately controlled inputs for
mixing purposcs. Separate Bass and Treble Controls. Qutput for loudspeakers
3-30 ohms. Suitable for Dynamic, Ribbon or Crystal Mikes, For Clubs, Theatres
Restaurants, Hotels, Schools, etc. For Vocal or only 29 Carr. free
Instrumental Groups. Send S.AE. for leaflet.

GNs.
HIGH QUALITY LOUDSPEAKERS

In Teak or Afrormosia vencered Cabinets -

113 13”7 X 8” 10 Watt JL12 12”7 20 Watt
10.000 lines £4_|9 9 10,000 lines

3 or 15 ohms. Carr. 7/6 =7 15 ohms. Carr. 8/9

FANE ULTRA HIGH POWER LOUDSPEAKERS

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

‘POP’ 100 | ‘POP’ 60 ‘POP’ 50
I8’ 100 Watt 15" 60 Watt 127 50 Watt

2l one  §20 | 126ns.  S2° [0 ons.  S2F

£8-19-9

Rectifier, Electrolytics, smoothing choke, chassis and  circuit.

RSC Al1T TRANSIS-
TORISED VERSION of R.S.C. MAINS TRANSFORMERS
above complete kit 9 Gas. FULLY GUARANTEED. Interleaved and Im-
(Assembled 13 Gus.) pregnated. Primaries 200-250v. 50c/s. Screened
MIDGET CLAMPED TYPE 23§ X 2§ X 2%in.

R.S.C. BASS-REGENT 250v., 60mA, 6-3v. 2 ..o 1711
50 WATT AMPLIFIER 250-0-250v., 60mA 6-3v 18/11
An exception- FULLY SHROUDED UPRIGHT NTG.

250-0-250v. 60mA, 6-3v. 2a., 0-5-6-3v. 2a. 24/9
250-0-250v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a. 39/9
300-0-300v. 100mA., 6-3v. 4a., 0-5-6:3v. 3a. 39/9

ally powerful
high quality

rhythm, bass For Muliard 510 Amplifier ........ 7/11
guitar, vocal- 350-0-350v. 100mA., 6-3v. 4a., 0-5-6-3v. 3a. 39/9
ists,  gram, | 350-0-350v.150mA, 6-3v.4a., 0-5-6:3v.3a. 47/9
radio, tape. 425-0-425v, 200mA, 6:3v. 4a., c.t.. 5v, 3a. 89/9

425-0-425v.. 200mA, 6-3v. 4a., 6:3v. 3a,,

BV 38 aeuiieaneiasiaraeaane s 93/9
450-0-450v. 250mA. 6-3v. 4a., c.t., 5v. 3a. 99/9
TOP SHROUDED DROP-THRO’ TYPE
250-0-250v. 70mA., 6-3v, 2a,, 0-5-6-3v. 2a. 23/9
250-0-250v. 100mA. 6-3v. 3-5a......... 7/9
250-0-250v, 100mA, 6-3v. 2a., 6-3
350-0-350v, 80mA, 6°3y. 2a., 0-5-6
250-0-250v. 100mA., 6-3v. 4a., 0-!
300-0-300v. 100mA, 6-3v. 4a., 0-
300-0-300v. 130mA, 6-3v. 4a., 0-

Suitable for Mullard
350-0-350v. 100mA, 6°3v. 4a., 0-5-6-3v. 3a. 39/9
350-0-350v.150mA., 6:3v. 4a., 0-5-6-3v. 3a. 46/11
FILAMENT or TRANSISTOR POWER

PACK Tvpes
6-3v. 1-5a. 8/9; 6-3v. 2a. 9/9: 6-3v. 3a. 13/9;
6-3v. 6a.22/9;12v. 12.9/11; 12v. 3a. or 24v.1-5a.
23/9; 0-9-18v. 13a, 19/11; 0-12-25-42v. 2a. 31/9.
CHARGER TRANSFORMERS 0-9-15v. lia.

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 Trebie controls.
SS'GI’IS Carr. 30/- or
0 dep. £13.4.9
and 9 monthly payments of
£5,11.9. (Total 60} ens.).
Send S.A.E. for leaflet.
G100 100 watt peak output
with Pr. speaker columns aud
a Bass Unit (Six 12" and
Two 15”7 Speakers). 991 gns.

R.S.C. BATTERY/MAINS
CONVERSION UNITS

Type BM1 188/9562/%921. 19/11; 3a. 21/11; 5a. 25/11: 6a. 29/9;
a. . v
An alldry | LUTO (Step UP/step DOWN) TRANSFMRS
bagtery eli- | 01107120y, 200-230-250v., 50-80 watts 19/
Size Sixdix 150 watts, 33/6; 250 watts 49/9; 500 watts 105/-
Sinapprox. | GUIPUT TRANSEORMERS 008, 1039 8/9
y _' tandard Pentode 5. or 7, to
Completely replaces  bat- | pch pyji 8 wats EL84 10 35 or 158 14/9

teries supplying 1-5v. and
90v. where A.C. mains 200/
250v. 50c/s is available.
Complete kit with diagram
52/6 or assembled 3 Gns.

Push-Pull 10 watts 6V6 ECL86 t0 3, 5, 8

OF 1580 oovivee v isnnss .
Push-Pull EL84 to 3 or 15§}, 10- atts 23/9
Push-Pult Ultra Linear for Mullard 510,etc 39/9

Push-Pull 15-18 watts, sectionally wound
6L6, KT66. etc., for 3 or 15§

SELENIUM | F.W. Push-Pull 20 watt high quality sectionally
RECTIFIERS |  (Bridged) wound EL34, 6L6, KT66 etc. to 3 or 155, 59/9
All 6/12v. D.C. output. Max. SMOOTHING CHOKES

A.C. input 18v. la. 4/3. | 150mA,7-10H, 25080 12/9; 100mA. 10H, 20080
2a. 6/11. 3a. 9/9. 4a. 12/9. 10/9; SOmA, 10H, 350§, 8/9; 60mA, 10H,
6a. 15/9. 40080 4/11.

6/12V CAR BATTERY CHARGERS

Complete kit of parts with Ammeter and Circuit.
Both models with variable charge rate selector.

i 4 amp 49/9 6 amp 69/9

48LE AIl types 200-250v. A.C. Mains. Built 10/~ extra,

14 wATT Hi-FI AMPL' HERS High sensitivity, Two

separate inputs. Two vol.
controls for mixing purposes. Separate Bass and Treble Controls. Valves
ECCS83, ECL86, ECL86, EZ80. Output for 15 ohm Loudspeaker. 200-250v. 50
c.p.s. A.C. mains operation. Size approx. 8x8x6in. Factory £7-1 9-1 | Carr,
built and fully guaranteed. Limited number to clear at 10/

POWER PACK KIT Consisting of Mains transformer, Metal 28/' |

200/250v. A.C. mains. Qutput 250v. 60mA. 6:3v. 2a. Supplied with
case in licu of chassis 32/11. Or assembied 44/-.

MINI-8 HI-FI Loudspeaker Units Special Offer

Teak or Afrormosia veneeredc abinet, size approx. 103 x 6% x 74in. 69/ I '
Peak power handling 8§ watts 3-5 ohms. . Inc, Carr. .

LONDON'S LEADING
BARGAIN SPECIALISTS
FOR THE RADIO < HI-FI
& ELECTRONICS ENTHUSIAST

meters, speakers, etc., elc.

AT GIVE AWAY PRICES!

Special displays of radios, recorders, record decks, tuners, amps.,
ALL faulty or damaged needing repair—

self service racks.

100's of component bargains from our easy to see and choose from

100's OF OLD TYPE VALVES — from 2/—each

ASSORTED TRANSISTORS 9d each. 7/6 per doz

d radios, record players, tape recorders, etc.

Huge stocks of shop soiled and raconditioned second hand

SPOT CASH PART EXCHANGES

WE OFFER THE HIGHEST RATES IN LONDON

There's something for everyone
COME AND LOOK TODAY (Open 6 days a weekl)

ALL THESE ITEMS ARE AVAILABLE TO CALLERS ONI.YE

PFRSONAL CALLERS TO:

43 TOTTENHAM CT. RD., W.1

Tel. 01-636 0647

743



Kinver for Components

LINEAR INTEGRATED CIRCUITS FOR

Sinclair tvve 1C-10
Plegscy S

Amp.
RCA xype CA3029 Operational Amplifier 55/2
pe CA3035 Ultra High Gain Amplifier 30/—

Mullard type TAA263 A.F. Amplifier,

mblifier
Mullard type TAA310 Record/Playback

Pre-Ampiifier
Muliard ‘type TAA:!

G.E. type 2N5306 Darlington Pair .. .
G.E. type DI3TI Programmable Unijunction
TransiStor  ...cvireverneivennnns

ALL YOUR REQUIREMENTS

403A 3 Watt Audio Amphﬁcr

Mullard type TAA293 General Pui’i’b'sé

MOS L.F. Amp! hﬂer 13/5

59/ 6 net

11/6

..... 10/8

ADD 1/- each to the above i.c.s, for data sheets if required. Data

sheets_may

purchased separately at 1/6d. each, post free. Issued

free with SL403A & IC-10. Not availeble separately for IC-10.

I WATT AMPLIFIER MODULE.TYPE PCM |
This amplifier unit is a printed circuit module incorporating the poPular
and well tried PA234 i.c. amplifier. The unit is a COMPLETE AUDIO
AMPLIFIE] and requires no external components, you simply
connect an 18 volt Power suPply and a 15 or 16 ohm speaker or head-
phone, even the supply Smoothing capacitor and the output canacltor

are inclu The overall

21% % 3% % §* The input for | watt output at | kKHzis typically 300mV

into 100 kohms.

This unit is available at only 36/- net, complete with descriptive
Jeaflet or 70/~ net per pair. Send for free leafiet.

Mot/ K EAST EASY WAY
TO LEARN BASIC RADIO
AND ELECTRONICS

Build as you learn with the exciting new
TEGHNATRON 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 lmpllﬁed
Study Method and the remarkable new TECHNATRON Self-
Build Outfit take the mystery out of the subject—make learn-

TRANSISTORS
ACY17 8/8  BC212L 3/9 0OC26  9/-  2NI308 9/6
ACYI8 4/5 BC213L 3/9 OC28 . 9/-  2NI1309 9/6
ACY19 5/3 BC214L 4/~ OC3I5  9/-  2N2906 13/-
0 /6 B 0C3%  9/- 2N2924 4/4
ACY21 4/11  BEY7L 10/4  OCT1 3/-  2N2925 5/3
ACY22  2/10  BCY72 4/6 72 3/9 N2926 3/—
ACY39 18/-  BD121 18/ C75  3/9 N303
ACY40 3/5 BF184 7/6 OC8ID 3/- N3055 19/6
ACY41 4/4 BFi94 7/~ OCi70 3/9 3702 3/6
ACY44  8/-  BFYS0 5/~ OCl7l 3/9 N3703  3/3
ASY26  6/2  BFY51 4/6  3N6%  4/9 N3704 3/9
Y27 8/~ Y52 - 97  5/- N3705 3/4
ASY28 6/2 BSY9SA 3/11  SN706 /3 N3707 4/—
ASY29 8/-  MJ4SL - 2 2N1132 10/9  2N3708  2/5
BCI07 3/3 1491 32/11 1302 3/11 2N3819 9/~
BC108 3/~ TIP31A 17/~  2NI303 3711 2N3820 18/9
109 3/3  TIP32A 23/~  2N1304 5/-  2N3826 5/11
BCIS2L  3/2 544 9 2N1305 5/-  2N4058 4/6
BCISIL 2/§  TIS49  2/6  2N1306 6/5  2N4059 3/5
BCI84L, 3/2  TI850  3/9  2N1307 6/5 40408 14/11
2N2160Uniiunction 14/11
DIODES
AAl19 3/~  OA91  1/3  IN82A 9%/6 IS134  5/3
AAYIT  2/6  0A202 2/~ INSTA  4/6  IS940 1/~
AAZI5  3/3 IN34A  4/- IN9I4  2/-
BAY3Z  3/9  IN6O a/- 1544 1/8
7 2/~. 1INo4 4/~ 18131 3/-
VEROBOARD INTERNATIONAL
01 0.5 RECTIFIERS HANDBOOKS
2%in X 5in 479  4/2 HBlO Rccuﬁer Engineering
23in X 3din 472 3/5 Th? Lopeponnpony 16/9
3%in X 5in 5/6 5/6 220kZener Diode Hand-
Seiapy ;%;‘; o @B 71 130 Sola Celf and Phio e
i i oe
303 B3 & iaooo 143 HB40 SCR Handbook., ...
PHOTOCELLS

PLAIN VEROBOARD
(Uncoppered)
€0.15 in Matrix only)

2%in X Sin
24n x Sim
17m % 2%in
17in X Jiin
17in % 5in. o
CULIEr . .cvvuveayiusan 3
Pin Inseriion Tool (3.1).. 9/6
Pin Insertion Tool, 0, 15) 9/6
Packet of 36 pins (0.1), .

Packet of 36 pins (0.15) . 3/11

EDGE CONNECTORS
FOR USE WITH
- VEROBOARD

16 way, 0.15in pitch 4/6 each
24 way, 0.15in pilch 6/9 each
24 way 0.10in Ditch 6/9 each
36 way, 0.10in pitch 8/7 each

IR CS-120 9/8
Mullard Type ORP12 .... 9/~

ENER DIODES
152030 Senes 400mW 3. 3V
1

7/11
CARBON VOLUME
CONTROLS
(POTENTIOMETERS)
Linear or log function tyDe are

g;axlablc in the following values

25k, 100k, 250k. 500k,
1M, 2M
Available in the following tybes:
Single Pots 3/—¢ach
Smgle Pots with DP switch 5/3

Ganged pots 8/6d each.

Standard Skeleton_pots, linear,
Horjzontal or Vertical mounting,
available in_the following values,
100, 220, 470, 1K, 22K . . . 10
4.7M 1/-each.
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COMPORENTS CATALOGUE 2/- Post Free (Iniand)
P & P 1/6 inland, overseas at cost (min. 10/-). Cash with order please,

discounts may be deducted as follows: order over £5—107%, order over
£10—15%, excluding net items. Trade orders—net 30 days. Please send
SAE with enquiries. CALLERS WELCOME, Open 9.00 a.m.—12.50 p.

2.00p.m.—5. 00 p.m. Weekdays and Saturday Mornings 9.00a.m.—j2. 50D, m

m&. ECTRONICS £7D -

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 surprlsmg]y
low and the fee may be paid
by convenient monthly instal-
ments. You can use the
equipment again and again—
and it remains your own
property.

You LEARN-hut it's as
fascinating as a hobby.

Among many other interest-
ing experiments, the Radio
set you build—and it’s a good
one—is really a bonus; this is
first and last a tmchmg
Course. But the training is as
rewarding and interesting as
any hobby. It could be the
springboard for a career in
Radio and Elegtronics or
provide a great new, spare-
time interest.

BRITISH INSTITUTE GF

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 burgldr -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.ILE.T. has
a fine range of Courses up to
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: BLET, Dept. 3mp

, ALDERMASTON COURT, |

ALDERMASTON, BERKS. l
I would like to know more about your
Practical Radio & Electronics Course. Please I

THIS
CoUpPON ) address...

&vowtli ...

l send me full detailsand FREE 164-page book. I

............................... age......... I



TRANSISTOR RADIOS

jons and diagrams make the Roamer Eight a pleasurc to
build. Totat Building Costs

Parts Price List and Easy Build Plans 5/- (FREE with parts).

NEW'! roamer eight mkl
WITH VARIABLE TONE CONTROL

7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave, SW1, 8W2, BW3 and
Trawler Band. Built in Ferrite Rod Aerial for Medium and Long Waves. Five section 22in.
chrome plated Telescopic aerial for Short Waves cah be angled and rotated for maxtmum per-
formance. Push pull cutput using 600 mW transistors. Socket for car aerial. Tape record
gocket. Selectivity switch. 3witched earpiece socket complete with earpiece for private listen-
ing. Bight transistors plus 3 diodes. Famous make 7in. x 4in. 8peaker. Air spaced ganged tuning
condenser. On/Of switch volume control. Wave change switch and tuning control. Attractive
case in rich chestnut shade with go!d blocking. Size 9 x 7 x 4in. approx. Easy to follow instruct-

£6.19.6

P & P7/6.

roamer seven mklV

SEVEN FULLY TUNABLE WAVE-
BANDS—MWI1, MW?2, LW, SWI,

8W2, W3 and Trawler Band. Extra
Medium waveband provides easier
tuning of Radio Luxembourg, etc.

Built in ferrite rod aerial for Medium

and Long Waves. Five Section 22in.
chrome plated telescopic aerial for

Short Waves—can be angled and
rotated jfor peak S.W. listening.
Socket for Car Aerial. Powerful push-

pull output. Seven transistors and

two diodes including Micro-Alloy

R.F. Transistors. ‘amous make

7 x 4in. P.M. speaker. Air spaced
ganged tuning condenser. Volumejon/off
control, wave change switches and tuning coentrol.
Attractive case with carrylng handle. Bize 9 x 7 x 4in.
approx. Easy to follow instructions and diagrams make the

Roamer 7 a pleasure to build. Parts price list and easy build plans 3/-
(FREE with parts). Persona! Earpiece with switched socket for
private listening, 5/ extra.

Total building costs

P.& P.7/6

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%, A
approx. Tunable on Medium and
Long Waves, three Short Waves and Trawle
Band. Sensitive ferrite rod aerial for M.W. and L.W.
Telescopic aerial for Short Waves. Eight improved type
transistors plus 3 diodes. Push pull output. Araple power to drive
a larger speaker. Parts price list and easy build plans 5/— (FREE
with parts). Earpiece with switched socket for private listening

-

Total buiiding costs
P&P5/6

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND PORTABLE
WITH SPEAKER AND EARPIECE

Attractive black and gold case. Size 5% x 14 x
3}in. Tunable over hoth Medium and Long Waves
with extended M.W. band for easier tuning of
Luxembourg, etc. 7 stages—5 transistors and 2
diodes, supersensitive lerrite 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).

44'6

Total building costs

P. & P.
3/6

roamer six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case with gilt fittings. Size 74 x 5% x
1}in. Tunable on Medium and Long waves, two
short waves, Trawler Band Plus an extra M.W. band
for easier tuning of Luxembourg, etc. Sensitive
territe rod aerial and telescopic aerial for Short
waves, B stages—6 transistors and 2 diodes in-
cluding Micro-Alloy B.F. Transistors etc. (Carrying
strap 1/8 extra). Basy bulld plans and parts price
list 2/-. (FREE with parts).

79'6

Total building costs

P. & P.
4/6

* Callers side entrance Stylo Shoe Shop

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

transona five

MEDIUM WAVE, LONG WAVE

AND TRAWLER BAND PORTABLE
WITH SPEAKER AND EARPIECE
Attractive case with red speaker grille. Bize
6% x 41 x 1iin. 7 stage—& transistors and 2

diodes, ferrite rod aerial, tuning condenser, buildi
volume control, fine tone ’moving coil apeaker Total bu“d'ng costs

also Peraonsl Earpiece with switched socket I P. & P.
for private listening. Easy build plans and . 9 :
parts price list 1/6 (FREE with parts). 3/

RADIO EXCHAN CcO

]
§ 61 HIGH STREET, BEDFORD.

Tel. 0234 52367 |

................... please send items marked

I_I enclose £

1
l
I ROAMER EIGHT O ROAMER SEVEN [ 1
I TRANSONA FIVE O TRANS EIGHT O I
: POCKET FIVE O  ROAMER SIX |
|
I Parts price list and plans for |
1 Name : =
1 Address !

I ) -
I _ , -PW14
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CAR LIGHT FLASHERS

Heavy duty light
flasher employs a
condenser discharge
principle operating

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

DC operation. Maxi-
mum loa.d 6 amps. Size 2-11/16in. dia. x 4in.
Supplied brand new at a fraction of original
cost. 6/6 each P. P. 2/6. (3 for 17/8 P. P. 4/6).

CLASS D WAVEMETERS

A crystal controlled hetero-
frequency meter
covering 1-7-8 Mefs.
Operation on 6 volts D.C.
Ideal for amateur use.
Available in good used con-
dition. £5.19.8. Carr. 7/6
Or brand new with acces-
sories. £7.19.6. Carr. 7/6.

CLASS D WAVEMETERS No. 2
Crystal controlled. 1-2-19 Mec/s. Mains or
12V. D.C. operation. Complete with calibra-
tion charts. Excellent condition. £12.10.0.
Carr. 30/-.

R209 MK II
COMMUNICATION RECEIVER
11 valve high grade communication receiver
sultable for tropical use.1-20 Mc/s on 4 bands.
AM/OW/FM operation. Incorporates pre-
cision vernler driver, B.F.O., aerial trim-
mer, internal
speaker and
12v. D.C.
internal po-
wer supply.
Supplied
in excellent
condition,
fully tested
and checked

£15.0.0.
Carr. 20/-

13A DOUBLE BEAM
OSCILLOSCOPES

An excellent general pur-
.. bose D/B oscilloscope.

- Me/s.

Sensitivity 33mV/CM,
4 | Operating voltage 0/110/
b 200/250V. A.C. Supplied
in excellent working con-
dition. £22.10.0. Or com-
plete with all accessoriea,
ete.

TYPE

MARCONI
T/44/TF956

UNR-30 4-BAND COMMUNICATION RECEIVER

Covering 550 Kc/s~30 Mc/s. Incorporates BFO. Built in
speaker and phone jack. Metal cabinet. Operation 220/
240V. A.C. Bupplied brand new, guaranteed with

instructions. Carr. 7/6 13 gns

TRI0 JR.310 New Amateur Band 10-80
Metre Receiver in stock. £77.10.0.

LAFAYETTE SOLID STATE HAG600 RECEIVER
5 BAND AM/CW/SSB AMATEUR AND SHORT
WAVE 150 Kc/s-400 Kc/s and 550 Kc/s-80 Mc/s
F E T tronf end @ 2 mechanical 8liers @ Huge
@ Product detector inuynriable BFO ®

[ ]

CRYSTAL CALIBRATORS NO. 10

8mall  portable
erystal controlled
wavemeter. Size
7 x 7% x din.
F‘requency range
300 Kc/s~10 Mc/s
(up to 30 Me/s on
harmonics).
Calibrated  dial.
Power  require-
wents 300V. D.C.
15mA and 12V.
D.C. 0.3A.
Excellent condition.
89/8. Carr.7/8

dial

Noise limiter @ 8 meter @
230V. A.C./12V. D.C. neg. earth operation @ RF
gain control. size lbin.x }m x8%in. Woeight 18
ibs. EXCEPII! {UE. 845. Carr. 10/
8.A.E. tor tull detull.

FITATENESTER. . TRIO COMMUNICATION

RECEIVER MODEL 9R-59DE

4 band receiver covering 550 Kcfs to 30 Mec/s
h continuous and electrical bandspread on 10, 15, 20,
40 and 80 metres. 8 valve plus 7 diode clmmt
4/8 ohm output and phone jack. 38B-CW @ AN
@ Variable BFO @ 8 meter @ Sep. bandspread
dial @ IF 455 Kc/s @ Audio output 1-5 W. @
Variable RF and AF gain control.. 115/250V.
A.C. Mains. Beautifully designed. 8ize: 7 X 15 x
10in. With instruction manual and service data. 242, carriage paid. TRIO COMMU-
NICATION TYPE HEADPHONES. Normally £5.19.6. OUR PRICE £8.15.0 if purchased
with above receiver.

TRIO JR. 500SE 10-80 Metre
Receiver £69.10.0

LAFAYETTE HA-800 SOLID STATE
AMATEUR COMMUNICATION RECEIVER

Six bands 3-5+4, 7-7-8, 14-14-35, 21-21 -45, 28-29-7
50-54Mcjs. Du.al conversion on all bands. 2 x 45;
Ke/s mechanical filters. FET front end, product
detector, variable BFO, 100Kc/s crystal calibrator.
‘S’ Meter. Huge slide rule dial. Operation 230V AC*
or 12V DC. Size 15 x 9§ x 84in. Complete with
instruction manual. £57.10.0 Carr. Paid. 100Kc/~
crystal 39/6 extra.

TRIO TS 510 AMATEUR TRANS-
CEIVER with speaker and mains P.S.U.
£212. IN STOCK!

RCA COMMUNICATIONS

RECEIVERS AR88D

Latest release by ministry BRAND NEW in ongmal
cases. 110-250v. A.C. operation. Frequency in 6
Bands. §35 Kc/s~—32 Mc/s continuous. Output im-
ped.ance 2-5-600 ohms. Incorporating crystal filter,
noise limiter, variable BFO, variable selectivity, etec.
Price £87.10.0. Carr. £2.

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER
A completely new transistorised receiver covering
152-174 McJs. Fully tunable or cryatal controlled

AF A
Watimeter

1 pfwatt to "6 watts.
£20. Carr. 10/-.

Paralux type SD19 230/260V.

A.C. Reversible. 30 r.p.m.
46  Ib.fips. Complete

awith capacitor. Excellent

condition. 99/6.
Carr. 10/-.

AVO 48A. Periect order with set of shunts
and resistances. £12.10.0. P. & P. 7/6.

TO- 3 PORTABLE 0SCILLOSCOPE

8in. tube. Y amp. Sensiti-
vity 0-lv p-p/CM. Band-
width 1-5 cps-1-5 MHaz.
Input imp. 2 meg O 25pF.
X amp. sensitivity 0-9v
1 p-p/CM. Bandwidth 1'5 cps
—800KHz. Input imp. 2
meg @ 20pF. Time base.
5 ranges 10 cps-300 KHz.
Synchronization. Internal/
external. Illuminated scale 140 x 215 x 330
mm. Weight 15% Ib. 220/240V. A.C. Supplied
brand new with handbook. £85.0.0. Carr. 10/-.

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

A new portable
‘bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
10-111  megQ

+11
TURNS RATIO 1: 1/1000—

Ranges +2%.
1:11100. 6 Ranges +19%. Bridge voltage at
1,000 cps. Operated from $ volts. 100yA.
Meter indication. Attractive 2 tone metal
case. Size 7§ x5 x 2in. £20. P. & P. 5f.
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{not lied) for fixed frequency operation. In-
corporates 4 INTEGRATED CIRCUITS. Built
in spealker and illuminated dial. 8quelch and vol-
ume controls. Tape recorder output. 750 aerial
input. Headphore jack. Operation 230V. A.C./
12V. D.C. Neg. earth. £87.10.0. Carr. 10/~.

TELETON MODEL CR-10T
AM/FM STEREO TUNER AMPLIFIER

A new model from Teleton. 31 solid
state devices. 444 watt output.
Inputs for ceramic/crystal carmdge
Frequency range AM 540-1600K.

FM 88-108MHz. Automatic FM
Stereo reception. Stereo Indicator.
Controls: Tuning, function selector,
Tone and R & L volume controls.
AFC  gwitch. Stereo headphone
socket. Size 1337 x 337 x 9}” approx.
PRICE £34.0.0. Carr. 7/6.

CLEAR PLASTIC PANEL METERS

First grade quality Moving Coil pane! meters. Type MR 38P.
1%4/,,in. square fronts.

500 0 500|J,A27I8
1-0 1mA

150V.D.C...
300V.D.C...

.27/8
8 meter lmA 32/~
VU meter ..42/—

SOLARTRON CD.711S.2
OSCILLOSCOPES

Double beam. D.C. to 9Mc/s. Perfect order.

£85. Carr. 50/-.
TE-40 HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. input 10 ranges
<01/ 003/ 1/- 3/1/3/10/30/

100/300V. 4eps.-
1-2 Me/s. Declbels —40 to
+50dB. Supplied brand
new complete with leads
and  instructions.,  Opera-
tion 230V, A.C. £17.10.0.
Carr. 5/-.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0-20 Kc/s. on 2 ranges. Output
500Q or5k Q. Operation 200/250V. A.C.8up-
plied in perfect order. £12.10.0. Carr. 10/-.

TE-EE VALVE VOLTMETER

High quality 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/-.
Additional probes avail-
able:R.F.36/~.H.V.48/6.

COSSOR 1049 DOUBLE
BEAM OSCILLOSCOPES
D.C. coupled. Band width 1Kefs. Perfect

order. £85. Carr. 30/-.

AM/FM SIGNAL GENERATORS

Osclllator Test No.

A high quality
preclslon instru-
4 ment made for the
M@d ministry by Airmec.
Freguency coverage

Incor-
porates precision dial, level meter precigion
attenuator 1 V-100mV. Op ration from 12
volt D.C. or 0[110/200/250 volt A.C. Bize
12x8}x9m Supplled in brand new con-
dition te with all fully
tested. £45. Carr 20/-.

EDDYSTONE VHF RECEIVERS

Model 770R. 19-165 Me/s.
condition. £150.

Exceilent

TE-16A  Transistorised

9v battery. Wide easy to
read scale.800kHz modu-
lation.

FIELD TELEPHONES TYPE L
Generator rmgm.g, metal cases. Operates from
two 1-5V b not
condition. £4.10. Oper pair. Carr. 10/,

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

150 W. £2. 268. P. & P. 3/6.
300 W. £2.19.6. P. & P. 4/6.
500 W. £4.10.0. P. & P. 6/6.
1,600 W. $8.10.0. P. & P. 7/6.
1,500 W. £7.19.6. P. & P. 8/6.
7,500 W, £15.10.0, P. & P. 20/~

Brand new, guaranteed and carriage paid.
High quality construction. Input 230V. 50-60 cycles.
Output full variable from 0260 volts. Buik quantities available.
1 amp.—£5.10.0; 2-5 amp—=#£6.15.0; 5 amp.—£9.15.0;

8 amp.—£14.10. 0 10 amp. —518.10.0 12 amp. 4210, 0;
20 amp.—£37.0.0.

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

Also see oppos. page




ARF-100 COMBINED AF-RD
SIGNAL GENERATOR

AF. SINE WAVE
20-200,000 c/s.
8quare wave 20—
30,000 ofs.
HIGH IMP, 21V,
P/P600Q 3-8V. P/P.
TF 100 Kc/s-300
Mc/s. Vanable R.F.

int/ext. . Incorpor-
ates dual purpose meter to monitor AF out-
put and % mod. on R.F. 2206/240V. A.C
£32.10.0. Carr, 7/6.

TE-20RF SIGNAL GENERATOR
Accurate wide range signal generator cover-
ing 120 XKe/s-260
Mec/s on 6 bands.
Directly calibrated
Variable R.F. at-
tenuator. Operation
200/240v. A.C.
Brand new with in-
structions. £16.0.0.
P. & P. 7/6, S.A.E.
for details.

PEAK-SOUND PRODUCTS. Full range of
Amplifiers, Kits, Speakers in stock.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20c/s to
. 200 Kejs on 4
bands. 8quare:
20c¢/s to 30Kc/s.
Output  imped-
ance 5,000 ohms.
200/260V. A.C.
Supplied brand
new and guaran-
teed with instruc-
tion manual and leadx £16.10.0. 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
impedance, turns
ratio, insulation,
200/250V, A.C/
Brand New
517.10.0

Carr. 7/6.
MODEL ZQM TRANSISTOR CHECKER
Tt has the fullest capacity for
checking on A, B and Ico.
Equally adaptable for

checking diodes, etc.
Spec.: A: 0:7-0-9967.
B: 5-200. Ico: 0-50

microamps 0-5mA.
Resistance
2000-1MQ. Supplied 1
complete with instruc-

tions, battery and lead. £5.19.6. P. & P. 2/6

ADVANCE TEST EQUIPMENT
Brand new and boxed in original sealed

cartons

J1B. AUDIO SIGNAL GENERATOR.
15 ¢/s to 50 Kc/s. Sine wave, Output
600 ohms or 5 ohms. £30.0.0,

79. UHF MILLIVOLT METER.
100 Kc/sto 1,000 Mc/s. AC. 10 mV to 3v.
DC. 10 mV to 3v. Current 001 uA to
0'3 mA. Resistance 1 ohm to 10 megohm.
£125.0.0,

TT1S, TRANSISTOR TESTER. Full
range of facilities for testing PNP or
NPN transistors in or out of circuit.
£37.10.0

Carriage 10/- per item.

SOLARTRON MONITOR

OSCILLOSCOPE TYPE 101
An extremely high quality oscilloscope with
time base of 10y/sec to 20m/sec. Internal ¥
amplifier. SBeparate mains power supply 200/
250v. Supplied in excellent condition with
cables, probe, ete., as received from Ministry.
£8.19.6, carriage 30/—.

HOSIDEN DHOA4S 2-WAY STERED
HEADSETS

Each headphone
tains a 24in.
and a §in. tweeter.
Built  in individual
level controls. 8¢ imp.
25-18,000c/s with cable
and stereo plug. £5.19.6,
P. & P.2/6.

eon-
woofer

® ™

All Mail'Orders to--
W7, Chyrch Sireel, Londoen, W.2

Tel: {1- 2628562
[Trade supplied}

aslaits of g mmp?ehm

range of Hi |

mmsm fees

i _C:QMPDNams FEST EQUR/
F Wmﬁ

EQUYPM EN

FULL CURRENT RANGE OFFERED BRAND NEW AND GUARANTEED AT FANTASTIC

SAVINGS

*2025 Stereo  £7.19.6 *SL55 £11.19.6
*2025T/C A70 MK H £12.10.0

Mono/Stereo £8.17.6 AP75 £17.17.0
*3000 Stereo  £19.19.6 401 £28.7.6
*SP25 MK II £11.19.6 SL75 £28.10.0

Carriage/insurance 7/6 extra any model. WB4
£3.19.6. Perspex covers £3.10.0. *Special offer base and cover available for
these models at £4.15.0, Carr. 5/-. Full range of Garrard accessories available.

Bases

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER

3 9/16 x 7 13/16in.
£28, Carriage 7/6.

19 transistors, 8 diodes, IHF music power, 30W
at 8Q. Response 30 20 000 + 2dB at ITW. Dis-
tortion 1% or less. Inputs 3mV and 250mV.
Output 3-16 Q. Separate L and R. volume con-
trols. Treble and bass control. Stereo phone jack.
Brushed aluminium, gold anodi
panel with complementary metal case. Size 10} x
Operation 115/230V.

ed extruded front
AC.

TE-51. NEW 20,0000/
VOLT MULTIMETER with
overload protection and
mirror scale. 0/6/60/120/

1,200v. A.C. 0/3/30/60/
300/600/3,000v. D.C.
1o GO;J.A/IZ/SOOmA D.C.

MODEL AS-100D. 100K ¢
QJVOLT. 5in. mirror
Built-in  meter

rotection,  0/3/12/60/
120/300/600/1,200v DC
0/6/30/120/300/600v
AC. 0/1010A/6/60!300
mA/12 amp. 0/2K/200K
J2M200M Q. —20 to
+17dB. £12.10.0. P. &
P. 316

MODEL TE-90 50,000 OPV
*mirror scale overload protec-
tion 0/3/12/60/300/600/1200
v. DC.  0/6/30/120/300/
1200v. DC.-03/6/60/600mA.
DC. 16K/160K/1-6/16meg
. —20to +63aB. £7.10.0.
& P. 8-

MODEL TE-70. 30,000
OPY. 0/3/15/60/300/600
/1200v DC. 0/6/30/120/
600/1200v AC. 0/30pLA
/3/30/300mA. 0/16K /160
K/1-6M/16 Meg. Q.

£5.10.0. P. & P. 3/-.

MODEL PT-34.
1,000 OPYV. 0/10/50
1250/500/1,000v AC
and DC. 0/1/100/
500mA DC. 0/100K
©.89/6.P.& P.1/6.

MO
Volt
D C

0/00 (LA/2-5mA[250mA
0/6K/6 meg., ohm.

+22dB.

1040, 100mFd. 0-100-0-1m¥Fd.

69/8. P. & P. 2/6.

MODEL

TE-80. |
O.P.V. 0/10/00/100/500/

1,000v AC 0/5/23/50/250/
500/1 000v DC. 0-
5/60/500mA . O/GK/GOK/GOO B

K/6meg. £4.17.6. P. & P. 3/~.

TE-10A.
5/25 ’50/250/500/2 500v.
10/50/100/500/1,000 v.

MODEL TE-12
20,000 O.P.V. 0/0 6/6/30/120/
600/1 200/3,000/6,000v.
0/6/30/120/600/1,200v.
» 0/601LA/6/60/600mA.
600K /6Meg./60 Meg.Q 50pF.
0-2mFd.£5.19.6. P. & P. 3/6.

TE-900 20,0000 /VOLT
GIANT MULTIMETER
mirror scale and overload

| protection. 6in. full view

meter. 2 colour scale. 0/

] ‘2 +5/10/250/1,000/ 5,000

AC. 0/25/12-5/
10/50/250/ 1,000/5,000v.
DCO/50|J.A/110/]00

0 mA/10 amp. D.C.
02K/200K/20 MEG.
OHM. £15. P. & P. 5/-.

2080/

D.C.
—20 to

LAFEYETTE 57 Range
Super 50k Q/volt Multi-
meter. D.C. volts 12 mV
-1000V. A.C. volts 15V
-1000V. D.C. current
2514LA-10 amp. Ohms 0—
10meg Qg dB—20 to +81
dB. Ovetload protection.
£12.10.0. Carr. 3/6.

20,000

A C
0/6K/

&C0.():/

3, LISLE STREET, L{)I\ID‘ON WC 2 TEI

OPEN 9-F MONDAY TO SATURDAY {Eﬂl_!'l-‘\]l'l'HE_ ROAD

34,LISLE STREET, LONDON, W.C.Z Tel

* TBANSISTORISED FM TUNER %
TRANSISTOR
HIGH QUALITY
TUNER, SIZE
ONLY 6x4x24in.
3I.F.stages.
Double tuned dis-
criminator. Ample
output to feed most
araplifiers.Operates on 9Vbattery.Coverage 88
~108Me/s Ready buiit ready for use. Fantastic
value for money. £8.7.6, P. & P. 2/6
Stereo multiplex adaptors 89/6.

TRANSISTORISED
TWO-WAY
TELEPHONE
INTERCOM

Operative over amazingly
long distances. Separate call
and press to talk butionsm
2-wire connection. 1000’s of
applications. Beautifully fin-
ished in ebony. Supplied
complete with batteries and
wall brackets.

£6.19.6. F. & P. 3/6.

SINCLAIR EQUIPMENT

Z30 amplifier, 89/6

PZ5 Power Supply Unit 99/6
PZ6 Power Supdly unit

£7.19.6. .

Stereo :
£9.19.6,
Q16 Speakers £8.19.6.
Micromatic Radio Kit.
49/6. Bullt 9/6.

n Sto
IC10 59/6. All DoSt Dald
SPECIAL OFFER
Two Z30 Amps., PZ5 Power Supply,
Stere¢ 60 Preamplifier, £22,
NEW SINCLAIR 2000 SYSTEM
35 watt Integrated ~“Amp, £27.10.0.
Carr, 5/-, Self-powered FM Tuner, £25.
Carr. 5/-.

ECHO HS-606 STEREO HEADPHONES

Preamp.

Wonderfully com-
fortable. Light-
weight adjustable
vinyl headband.
6ft.  cable and
stereo  jack plug.
25-17,000 cps. 8
ohm imp. 67/6
P. & P.2/6.

RACAL MA.168 TRANSISTORISED
DIVERSITY SWITCH
Brand New Condition. £15.

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 4 20 4 30 4 40dB.
Frequency: d.c. to 200kHz (—3dB). Accur-
acy: 0-06dB. +Indication dB x 0-01.
Maximum input less than 4W (50V). Built in
6008 load resistance with internal/external
switch. Brand new £27.10.0. P. & P. 5/-.

Carr. 10/-

RECORDING HEADS
COSMOCORD i-track heads. High imp.
record/playback 85/-. Low imp. erase 20/-.
MARRIOTT }-track heads. High imp.
record/playback 65/-. Low imp. erase 20/—.
Post extra,

AMERICAN TAPE

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

8in. 225f¢. L.P. acetate .
3%in. 600ft. T.P. mylar ..
bin. 6001t. std. plastic . ..
5in. 900ft. L.P. acetate .
5in. 1,200ft. D.P. mylar ..
5%in. 1,200ft. L.P. acetate
Biin. 1,200ft. L.P. mylar .
53in.1,800f6. D.P. mylar .
b3in. 2,400ft. T.P. mylar .
7in. 1,2001t. std. acetate .
7in. 1,8001t. L.P. acetate .
7in. 1,800ft. L.P. mylar ..
7in. 2,400£t. D.P. mylar .
7in. 3,600ft. T.P. mylar .. coao
Postage 2/—. Over £3 post paid.

MAXELL TAPE CASSETTES
CA0, 10/3: (90, 14/3; (120, 19/8. Post extra

01-437 9155
311, EDGWARE ROAD, LONDON, W.2 Telk 01-262 0387

DAY THURSDAY |
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P. C. RADIO LTD.
170 GOLDHAWK RD., W.12
(01) 743 4946

and stay assemblies, pegs, reamer, hammer, etc. Absolutely
brand new and complete ready to erect. In canvas
bag £3.9.6. P. & P. 10/6.

Full  List

METERS stock of

of our very large
meters on request.

PERSONAL CALLERS WELCOME
Fully guaranteed ' ALL vaives
Individually packed Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. guaranteed
MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Vaives. U.K. Orders
V A LV E S up to 10/=, 1-; 10/~ to £1, 2/=; over £1, 2/~ per £1; over £3 post free. C.0.D. 4/~ extra

CY3l 7/-1 EF36 36 | OA2 6/~ P
DAF% 78| EFIA 7~ |OBI - TRANSISTORS, ZENER DIODES etc. |¢ B
DFS6 . 76| EF3 6 |'PABCRD 716 . : 6- | 803 M-
DFe2 9-| EFap o~ | PCT  9-] 0AS Y6 | OCI6 15~ | OCSIDM 3 | ININT &6  BEYS2 46 | MPFI0} 96 - | .807 9/-
DK96 761 EF4l 1216 |-PC30 76§ OAID -1 o &~ | OC88 5~ 4 28303 10~ BSYZ?  Si- | MPFIM 10/~ 36 | 813 75/~
DLs?  ei6{ EFB)  5- | PCCB 66| OAT 2= 1 OCS 6 | OCBB 46 | ACIX 66 BYZIS  5- | MPFIOS 106 3- | sa as-
D94 66| EF&3 96 |'PCC8® 96 OA7TL 2| OC% o6 [ OC8&  si- | ACIT - 76  BYZI6 13- | 7 Range 17i- | 866A 15
DMI0  6-| EFSS 66 { PCCIS9 11/6] OATS 19| OCH 15~ | OCI2 10~ | ACIR 66 CRSVI0 S | Zener diodes 10~ | o84 o6
DYS6  &-| EFss 3. PCES2 I7-] 0A81  Ds ] OC3s  10- | 0CI® 76 | ACIT6 76 CRSU20 9/6 36 ca 26 | 955 2%
DYST  6/6] EFss  §3 | PCEso0 15| OA20 19| OC38 &6 | OCi40 &~ [ ACY28 4~ | CRSII 10~ | Z2A range si6 | os6 Yl
EABCR0 6/6| EFor 3~ | PCFR2 63} OA22  2-] 0Caa  4- | OC170 5 | ADMD 13- | CRSIS 116 76 eu 6 | 9% 5
EAF& 10~| EF92 26 | PCE84 93| OA2I0 76| QC45 26 | OCI71 6~ | AFII7 5 | CRSI/40 12/6 | 238 Runge 18- | %1 6i-
FB9I  2-| EFFe5 S~ | PCFse 10/-| OA2T 96 |-OCT0 3= | OC172 76 | AFlLIE 10~ | CRS¥OS  6/- - ca. 591 w6 1
EBC3}  &-| EFI8}  6/6 | PCF200 15/6 | DAZ200 11—} OCTI 26 | OC200 "6~ | AFIM4 76 | CRSH20 10/~ | Z1. runge 60 | 2081 5/
EBCAl 106 | EFIg4 7~ | PCF01 15/ | OAZ20L 10~ | OC72 46 | OC201 76 | AFI27 5~ | CRSY30 116 S/ ea - | WS B
EBC8I 66 | EF 20~ | PCFBoI 99§ OAZI2we | OC73 11— | OC6 10~ | AF139 10/ | CRSS25/025 . | 78 range 70- | W3 206
EBF80  7/6 | EF812 156 | PCF802 99 | OAZ206 &6 | OC7S 6/~ | IN2I 36 | AFIT8 16 15~ 716 ea 206 | 6057 To-
EBFRY 86| EFL00 156 | PCF80s 14/6 | OAZ207 96| OC76 S/~ | IN2IB S/~ | AFY19 226 | CRSH40 12i6 73 | 6060 76
EBF8Y  6-| E134 106 | PCFBO6 13/~ | OAZ08w | OC81 4~ NS 12~ ] ASY26 S | GETIO} 4~ 15 | 6064 7
FCC81  &/-| El4l 11/6 | PCF808 146 | OAZN13  6/6 | OC8ID  3/- | IN43 4~ | ASY® 56§ GETHS  9/- 16/~ | 6065 8/~
FCC82 59| EL42 10/ | PCH200 126 | OAZD3t0 OC8IDM 3/~ | IN0 4~ | BC1OT 36 | GETII6 8i- 15- | 6080 2716
Eggg: (5);6 FL84 49 | PCL8T  o/6 | OAZ22S 10/- | OC82 5| IN1W6  6/6 | BFYSt 51— | MPFIO2 11 16/9 | 6146 28/-

- z o

ECCh: S LiEs B-RCLB e TPves 7~ |U% 146 | L4l 06 ix® 76 1~ e | s 3
FCC88 7| Ei0 6| PCige a6 |EYEE 706 1L o- | Ulss 66 D6 3= 8 3 | o Ve
ECCI89 99| FLos 70 | pClas o3 [PYS® 76 |Ulor 4 g LUS - 70 304 716 o 196 | %003 s
ECrie. o] Eleo  1h- | perse oo |PYSOL e |UMI  Iu6 | UYAL B |34 &9 &9 O HES B
ECF82  6/6 | ELB0IS [7/- | PFI200 PYRO2 136 | USOT 20 | UYES 56 3v4 L 17 i oS 4
ECRRY 16| Eval S 1 |0QvOrI0 " | UABCRO g6 | VRIOS30 SB/SSM 16— e es g e
ECFe01 106| EMBO 76 | PL36 109 il AR - 38- 13- 10 | E3S0mile

ECF802 12/6 | EM&d 7/~ | Pi8I o3 | QQV06-40 UBCar  9/6 | VRIS0/30 SRAGY  10/6 5/9 156 | 7
ECF80: 16| EM87 1| PLR2 &~ | 85— [ LBFE0 106 6- |G w6 4- e lom 7
ECHs4 76| Eysi 8- | plat 7 [QQVOs40A | UBFR9 7/~ U 0 |svag 76 7 sl e B
FCH3S 1l/~{ EYS8I 7~ | PL84 66 100- { UCF80 10/6 | Z8ML 25~ |i5X4G - 9/9 S V(‘sm 56
ECH 13| Evs6  7- | pLoog 4o |QS9NI0 S [UCH& 13- | Z906T 12— |SY3GT  6- 3 2 || YLty £
ECHEI 501 Evss 86 | plsoa o (RIO 176 JUCHEL 70 ) 1Le v6 lsz4 14 9= 5 8
ECHBY 109 | Ezat 6| pLsoe 3o~ |RI7 8- [UCLEZ 78 | IRS - 524G 6 7i- " versie”
ECHYXH0 EZ80 5/~ | PX4 14~ |RI9 - 6 JUCL8Y Y- | I 5i~ . 6ABT 4 15/- 76 s
16| Ezs1 5= | PX2s i [STVEB0B0 fUF4l 96 1SS 26 Teacr - 20 e i e 67

ECI80  9-| Gz3¢ 106 | PY3 12— 80— | LF80 73 | 1T¢ 3 eAGT 6 3- 56 | Photo Tube
ECLR 66| Kios 26 | pYsd o6 (U M6 'UFBS 69 [ 1X2A 76 sare 1l - 5= | aSie 126
FCLE3 10/ | KT88 32~ [PYBI 56 g 5- | CMG2s s/~

ECL8  8/6{ N78 2%~ | pys2 59 20/441t. AERIALS each consisting of ten 3it. 7in. dia. %6 -
tubular screw-in sections, 11ft. (6-section) whip aerial
with adaptor to fit the 7in. rod. Insulated base. stay plate ALL © AS AND

Piease address to
Colomor (Electronics) Ltd.
170 GOLDHAWK ROAD, LONDON W12.
Tel.: 01-743 0899

BlI-PRE-PAK LTD

FULLY TESTED AND MARKED

AC107 g~ | OCL70 3/~
AC126 23 0C171 A
AC127 Efs 06200 wa
AC128 a5 00201 %l-
AC176 B 26301 E
ACY1T /- 2G303 /6
AF114 4f- 2N1302-3 Af-
AFlle aje 2N1504-5 Gl
AF116 3/8 2N1306-7 G-
AF117 8/6 2N1308-9 4/
AF2) 12i8 2N3519 FET. 8-
AF186 1n/- 2N3844A &=
AF139 10/- Fower

BFY50 af- Transistors

BSY25 T Dz 1/~
BEY26 al- L) 10/-
BSY27 /- uCRs -
BSY28 &~ ULRE i/~
BSY29 al- iR 18
BSY95A - [t -
0C41 BIG G216 L]
O 2/6 AD149 1
0C45 216 AUY10 a0/~
0C71 | 2N3055 16—
0C72 26 Diodes

0cT3 3/a AAY22

0oC81 2o 0A95

OC81D E OAT0

0083 4= 0A79

0C139 FIl3 0A81

0C140 e | IN914

Packs of your own choice
' up to -the value of 10/-
® with orders over £4.

FREE

TEL

DEPT.Dv, 222-224 W
PHOME: SOUTHEND (0702) 46344

EST RDAD, WESTCLIFF-ON-SEA, ESSF

RETURN OF THE UNBEATABLE P.1. PAK.
NOW GREATER VALUE THAN EVER

Full of short lead semiconductors and electranic compo-
nents, approx. 176. We guarantee at least 30 really high
quality factory marked Transistors PNP and NPN, and
a host of diodes and rectifiers, Mounted on printed
circuit panels. Tdentification chart supplied to give
some information on the transistors.

PLEASE ASK FOR PAK P.1.
P1 2/-P & P on this Pak. ONLY 1 0/-

NEW UNMARKED UNTESTED PAKS NEW TESTED AND GUARANTEED PAKS
B3 4 | Photo Cells, Sun Batberies *3 to 7
RB78 Integrated Circuits, Data and = ; o
12 GEe'ot types, auppiied with 10/- BN _4 5 voit, -5 to 2ma. . 10/
orders. Birg  ADisLaDie %PN/PNP Trans. 10/ -
Bso @  Dual Troms. Matched O/F pairs ] (). i e A -
NEN. 8il. in TO-5 ean. B79 4 E¥1V27 lS]l. Rec. Diodes. 1,0001 0/_
=¥ — nas amp.
BS2 0045, 00810 and OCBL Trans. i -
10 Mullard glass type. 1 0/ = 33110 lRa:ESaE;:ﬁZﬁS' mixed types, ] () /_
BS3 Trans. Makers refects. NPN/ » B89 5SP5 Light Bensitive Cells.
200 F35%5il ana Germ. __1_0/_ 2 Light Reas. 4002 Dark 1MQ 10/-
B4 Silicon. Diodes DO-7 glass equiv. BO1 NKT163/164 PNP Germ. T0-5
10 to QA200, 0A202. 1 0/ = 8 _ equivalent to 0C44, 0C45. 1 0/ =
2 : = B92 §  NPN. Sil Trans, AO6—BSX20, 1 (
B6S 150 giaﬁ é;yu;elfty Germ, Diodes. Min 4 (/- & JR0560 500 Mtis 260mW 10/-
Bo3 [ GETLI3 Traos. equiv.to ACY17 4 ()]
B8 () Sil, Diodes sub. min. T Bisly  |GEmis Jrns sqilvi o ACTIY 10
' e B9G [ 2NS1s6 PNP Bil Traps. TO-18, 10/
B37 ()0 Serm- ENP Trans. equiv. to (/- HFE 100-300 1C. 600mA. =
0C44, 0C45, OCSL, ete. 200 MHz.
B Sl e Bo8 XB112 and XB102 equiv. to
Sl Trans. NEN, BN haca, 10/- 10 3556 8ise oceus, ocius 10/-
BSYI5A, etc, NKT271, ete.
s 0 BI9 Capacitors, Blectrolytics, paper
10 l?!att Zener Diodes. Mixed 1 0/ E 200 silver mica, etc. Post and pack- 1 0/ =
 JOTAEER. v ing, this Pak 2/6.
H5 © 1 Amp, Plastic Diodes. 50-1,000 7y Mixet AN
16 Lhme Rl Dt ™ 1 0f- | B¢ 250 Jiixgd Reslstors. Post and pack- ] -
H6 930mW. Zener Diodes DO-7 a7 Wirewound  Resistors, Mixed 4 ()]
40 min, Glass Type. 1 ol = 40 Values. Postage 1/6. x 1 0/ =
L D, I {—
Complementary Set, 2 6 M'Pég. REtL‘tYs d 8 for
ixed contacts an
NPN/PNP Germ. : !
/ o coil resistances. 20 o
trans., Pak F.3 post-& packing §/-
% ALL OUR TESTEQ SEMICONDUCTORS HAVE A WRITTEN GUARANTEE %
SEND FOR OUR FREE LISTS AND CATALOGUE NO CONNECTION WITH ANY OTHER FIRM
OF ALL OUR PRODUCTS. CHECK YOUR OWN MINIMUM ORDER 10/-, CASH WITH ORDER
EQUIVALENT WITH OUR FREE SUBSTITUGTION PLEASE. Add 1)- post and packing per order OVER-~
CHART. SEAS ADD EXTRA FOR AIRMAIL.

748




Evrything brand new and to
specification ¢ Large stocks ¢ Good service

RESISTORS :

ode ower olerance ange alues 0 to 1 up
C P Tol R: Val ito9 10 99 00

available

C 120w 5% 1005L-220K §, Ei2 8 16 14
C 1/8W % 4.78-1M § E24 215 2 1.75
C 1/4W 10% 4.78-10M 8§} E12 2.5 1.75 1.5
C 172w % 4.758~-10M E24 3 2.25 2
MO 12w 2% 10§3-1M 52 E24 9 7
C 1w 10% 251-10M ) E12 4 Y 3
wWwW W 10%+1/200  0.2201-3.3Q, E12 15d all quantities
WWwW 3w 5% S-10K 8§, E12 154 all quantities
WwWWwW TW 5% 128-10K 8, El2 15d all quantities
Codes : C = carbop film, high stability, low noise.

MO = metal oxide, Electrosilt TRS, uitra low noise.
WW = wire wound, Plessey.
values : B12 denotes series: 1, 1.2, 1.5, 1.8, 2.2, 2.7, 3.3, 3.9, 4.7, 5.6, 6.8, 8.2 and their decades.
E24 denotes series: as E12 plus 1.1, 1.3, 1.6, 2, 2.4, 3, 3.6, 4.3, 5.1, 6.2, 7.5, 9.1 and their decades.
Prices t;re ;’n pence each for each ohmic value and power rating. (Ignore fractions of one penny on total resistor
oraer..

COLVERS 3 WATT WIRE-WOUND POTENTIOMETERS :
109, 158, 258, 5088, 1008, 1508, 25080, 5008, 1K Q. 1.5K8, 2.5K 8, SK&L, 10K, 15K 8, 25K,
50K . Price only 5/6 each.

CARBON TRACK POTENTIOMETERS : Doublehwiper ensures minimum noise level. Long plastic

. _spindles. eacl eacl
single gang linear: 220,58, 4708}, 1K etc. to 2.2M 8§, 2/6 Log/Anti-log: 10K, 47K, 1M §), only 8/6
Single gang log: 4K7, 10K, 22K, etc. to 2.2M 8 2/6 Dual anti-108: 10K only 8/6
Dual gang linear: 4K7, 10K, 22K etc. to IM§), 8/6 Any type with 3 amp. double pole mains

Dual gang log: 4K7, 10K, 22K etc. to 2M2§, 8/6 switc] extra 2/3

NEW PLESSEY INTEGRATED CIRCUIT POWER AMPLIFIER
TYPE SL403A. Only 57/- each. Operates with 18V power supply.
Sensitivity 20mV into 20M S, 3 watts into 7.5§}. Applications data
. with two or more. PE Nov. 69 Stereo Amplifier kit less metal work
£11/18/- NET complete.

FETS n-channel low Cost general pur-
pose 2N5163, 25 voit, oniy 5/- each.
Audio/r.f. Texas 2N3819 9/-, Moto-
rola 2N5459 (MPF105) 9/6 each.

30 WATT BAILEY AMPLIFIER COMPONENTS :

Transistors for one channel £7/5/6 list, with 10%_discount only £6/11/0.

Transistors for two channels £14/11/0 list. with 159% discount only. £12/7/5.

Capacitors and resistors for one channel list £2. .

Printed circuit board free with each transistor set.

Complete unregujated power supply kit £4/17/6 mono or stereo, subject to discount.

Complete reeulated power supply kit £9/5/- subject to discount. Further details on application.

CARBON SKELETON PRE-SETS.
Small high quality, type PR: Linear
only, 1005, 2208, 470§, 1K 2K2,
22K; 47K, 100K, 220K,
, 2M2. 5M, 10M§0 vertical
or horizontal mounting, 1/~ each.

SINCLAIR IC.10 Integrated Circuit Amplifier and Pre-amplifier.
This remarkable monolithic integrated circuit amplifier and pre-
-amp now available from stock. The equivalent of 13 transistor/
18 resistor circuit Plus 3 diodes and the first of its kind ever. § 4K7, 10K
It is d.c. coupied and applicable t0 an unusually wide range of
uses as detailed in the manual provided with it. As advertised,
post free 59/6 NET.

S-DeCs put an end to “birdsnesting””. Components just Dlug in. Saves valuable time. Use components again
and again. S-DeC only 30/6 post free. Compact T-DeC, increased capacity, may be temperature-cycled
T DeC only 51/- post free.

CAPACITORS: All mew stock i
High ripple current types: Medium elecs.

2000uF 25V 7/4; 2000 F 50V 11/4; 5000uF § Axial leads: Values WF/V):
25V 12/6; 5000:F 50V 21/11; 1000uF 100V §8 50/50 2/-; 100/25 2/-: 100/50
16/3; 2000:F 100V 28/9; 5000:F 70V 36/-; § 2/6; 250/25 2/6; 250/50 3/9;

Small elecs

Axial leads: 5/10, 10/10,
25/10, 50/10 1/~ each, 25/25,
47/25, 100/10, 220/10 1/3

5000F 100V 58/3; 1000uF 50V 8/2; § 500/25 3/9; 1000/10 3/-; 500/50 § each.
2500uF 64V 15/5; 25004F 70V 19/6. ;(/)?)’0/1220%//25 4/6; 1000/50 6/-:

PEAK SOUND ENGLEFIELD KITS
Brilliant new styling and
available in two forms:
Stereo 15 watts per chanoel
In kit form with complete
amplifier and pre-amplifier o -
modules and power supply. Build it 12-+12 or 25+25
Output per channel into 15§} 12 watts R.M.S. Price £38/4/- net

MULLARD Sub-min electrolytic C426
range: Price 1/3 each. Axial leads, Values
(LF/V): 0.64/64; 1/40; 1.6/25; 2.5/16:
2.5/64; 4/10: 4/40; 5/64; 6.4/6.4; 6.4/25:
8/4;8/40; 10/2.5: '10/16; 10/64; 12.5/22;

80/25; 100/6.4; 125/4: 125/10;" 125/163

25 WATTS PER CHANNEL. As above but Qutput per channel
into 158} 25 watts R.M.S. Price £53/15/~ Net

Brief specification: Total harmonic distortion 0.1%.

Inputs: Magnetic, Ceramic, Tape, Radio Signal to noise ratios:
Better than 60dB all inputs. O/tord factor 28dB all channels.

ENGLEFIELD CABINET to house either above assemblies (as
illustrated) £6 Net. OTHER PEAK SOUND PRODUCTS AS
ADVERTISED.

160/2:5; 200/6.4: 200/10: 250/4; 320/2.5;
320/6.4; 400/4; 500/2.5.

Wavechange switches: 1P 12W; 2P 6W;
3P 4W; 4P 3W long spindles, 4/9 each.

Slider switches, double pole double throw,
3/« each.

free insulating sets

ELECTROVALUE

BARGAINS IN NEW
TRANSISTORS

All power types supplied with

2N696 5/6 2N5192 25/—
2N697 5/6 2N5195 29/3
2N706 2/9 40406 16/3
2N1132 9/9 40408 14/6
2N1302 4/- AC126 6/6
2N1303 4/- ACI127 6/~
2N1304 4/6 AC128 6/-
2N1305 4/6 AC176 11/-
2N1306 6/9 ACY22 3/9
ZN1307 6/9 ACY40 4/-
2N1308 8/9 AD140 19/-
2N1309 8/9 AD149 17/6
2N1613 6/— AD161y 16/ pr.
2N1711 7/- AD162)
2N2218 9/3 AF118 16/6
2N2147 18/9 AFi124 7/6
2N2369A  6/9 AF127 1/
2N2646 10/9 BA102 9/-
2N2924 4/3 BC107 2/9
2N2925 5/3 BC108 2/6
2N2926R  2/6 BC109 2/9
2N29260  2/6 BC147 4/3
2N2926Y  2/3 BC148 3/3
2N2926G  2/6 BC149 4/3
2N3053 5/6 BCI53 10/~
2N3054 14/3 BC154 11/-
2N3055 16/6 BC157 3/9
2N3391A  5/6 BCIS58 3/6
2N3702 ' 3/6 BC159 3/9
2N3703 3/3 BC167 2/6
2N3704 3/9 BV168 2/3
2N3705 3/5 BC169 2/6
2N3706 3/3 BC177 6/3
2N3703 4/- BC178 5/8
2N3708 2/9 BC179 /-
2N3708 3/- BDI21 18/-
2N3710 3/3 BDI23 24/3
2N3711 3/11 BF178 10/6
2N3904 7/6 BFX29 18/9
2N3906 7/6 BFX85 8/3
2N3731 23/- BFX88 7/9
2N3820 25/6 BFY50 4/6
2N3325 10/6 BFYS51 4/3
2N3794 3/3 BSX20 3/9
2N4286 3/3 MJ480 21/-
2N4289 3/3 MJ481 27/-
2N4291 3/3 MJ491 30/-
2N4292 3/3 P346A 5/9
2N4410 4/9 V405A. 7/9
IN LINE AMPLIFIER XITS as advertised.

MAI
Prices Net.

Authorised dealer.

COMPONENT DISCOUNTS :

10% on orders for components for £5 or more.
15%, on orders for component$ for £15 or more.
(No discount on net items.)

POSTAGE AND PACKING :

Free on orders over £2.

Please add 1/6 if order is under £

Overseas orders welcome ; carf

2.
jage charged at cost.

ELECTROVALUE

(Dept. PW.2) 28 ST. JUDES ROA!
SURREY.

Open 9 —5.30

D, ENGLEFIELD GREEN, EGHAM,
Telephone : Egham 5533 (STD 0784-3)
Sats. 1 p.m.
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A HOME RADIO CATALOGUE

Ordering components is easier and quicker with our new

Credit ~Account Service

Our aim in life at Home Radio Components Ltd. is to make your life happier and less com-
plicated! To this end we have recently introduced a Credit Account Service, one advantage
of which is that you can order components by telephone any time, any day. If you phone out
of shop hours a recording machine will take your message for us to deal with as soon as
we open shop next day.

There are other advantages to the new Service—if you want to order by post we provide
Order Forms and Prepaid Envelopes. You settle your account just once per month. We
stipuiate no minimum order value. Of course for ordering your components you first need
our Catalogue, and after you have been in the Service 12 months we regularly send you an
up-to-date catalogue—FREE!

Just a
phone call
away

For full details of our Credit Account service just drop us a line or phone 01-648 8422.

FYOU FAVENT...

750

Whether or not you want to use the Credit Account Service
described above, you certainly need the Home Radio Com-
ponents Catalogue if you construct or repair radio and elec-
tronic gadgets. The catalogue has 350 pages, lists 8000 com-
ponents and has over 1500 illustrations. It contains 6 vouchers,
each worth 1/- when used as indicated. Post the coupon with
12/- (8/6 plus 3/6 postage and packing) and we will send a
catalogue by return of post. By the way, we supply free a
30-page Price Supplement and a Bookmark giving electronic
abbreviations.

Please write your Name and Address in block capitals l

l NAME......covtiiimremmiiinnsensseesraenemaessssssasaneessaenins |
ADPDRESS ..ottt I
........................................................................ |

|

l HOME RADIO (Components) LTD., Dept. PW,
234-240 London Road, Mitcham, Surrey CR4 3HD
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NEWS AND COMMENT

TOPIC OF THE MONTH

The point is...

OR as long as we can remember, Practical Wireless has

offered a readers’ postal query service. In a measure,
of course, we are obliged, at least morally, to do all we can
within reason to help out readers with problems relating
to articles and projects which have been published in
these pages. Nothing in this world is perfect, however;
sometimes readers think we fall short of their ideal and

Leader 751
News and Comment 752
MW Column by C. Molloy 774
Practically Wireless by Henry 782
Club Spot 783

On the Short Waves by Malcolm
Connah and David Gibson, G3JDG 789

Letters to the Editor 798

sometimes we feel that readers expect too much. It might CONSTRUCT|ONAL

be helpful to consider what is involved, especially to newer

readers.

First of all, cost. Even if a reader submits a query strictly
to the rules, enclosing a prepaid envelope plus a query
coupon, it can cost several shillings to process a reply,
taking into account all the time and expenses involved.
In fact, to answer a query costs us more than we get from
the sale of a magazine! This is why we cannot guarantee
a reply if the rules are broken,

Secondly, the time factor. Many queries can be dealt
with immediately. Others involve a good deal of research,
which may mean telephone calls and letters to manufac-
turers, etc. Also, in order to provide the best possible
service, many queries are dealt with by a panel of outside
specialists.

Thirdly, feasibility. We cannot be held responsible for
poor workmanship!

Fourthly, terms of reference. Don't write asking for
formulae or valve and transistor characteristics that can
be obtained from standard data books; don't ask us to
modify a P.W. design to suit a personal requirement. Of
course, we cannot undertake to run a free professional
advisory and design service.

Fifthly, procedure. All queries should conform to the

The Microtest Multi-range Meter

by C. Marshall 754
I.C. of the Month, A.M. Radio
by L. A. J. Ireland 758

The Chelmer Six by R. L. Graper 766

Repairing Loudspeakers
by H. C. Bennet-Clark, B.Sc.,

Ph.D. M
The Two-Fifty Transmitter
by A. S. Carpenter, G3TYJ 776

Panoramic Receiver for 160 to
80 Metres, Part 2 by D. Bollen 779

Take 20, 1W Ampilifier
by Julian Anderson 784

‘S' Meter for the Clubman
Receiver by J. Thornton-

Lawrence, GW3JGA 785
I.F. Crystal Filter by F. G. Rayner
G30GR 805

rules:i.e., query coupon, SAE, etc. We regret that technical OTHER FEATURES

queries cannot be answered over the telephone.
~ Sixthly, period of validity. We cannot guarantee to answer
queries relating to projects published more than two years
ago.

We are constantly trying to improve the turn around in
readers’ queries, but the sheer volume often endangers the
aims to provide a quick and effective advice service. We
are fully conscious of the help often needed and we will
continue to do everything possible to sort out the difficul-
ties. All we ask in return is that readers try to appreciate
just how much is involved in running a free query service.

W. N. STEVENS—Editor.

Repairing Transistor Radios
by V. Capel . 761
Home and Dry by F. G. Sadler, G3UZ T15

Basic Semiconductor Technology,
Part 9 by M. F. Docker, M.Sc. 793

P.W. Guide to Components,
Part 14 by M. K. Titman, B.Sc. 81

March issue will be published on
February 6th

London W.C.2,

©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 expressily forbidden. All reasonable precautions are taken by “‘Practical Wireless'' to ensure that the advice and data given to readers are reliabie.
We cannot, however, guarantee it, and we cannot accept iegal responsibility for it. Prices are those current as we go to press, Ali correspondence intended for the Editor
should be addressed to Flestway House, Farringdon Street, London, E.C.4. Address correspondence regarding advertisements to Advertisement Manager, Fieetway House,
Farringdon Street, London, E.C.4. Orders fro back numbers should be addressed to IPC Magazines Ltd., Back Numbers Department, Carlton House, Gt. Queen Street,
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First London rally

We hear from Mr. A. P. Teale,
G3SGT, the Hon. Sec. of the
Ealing and District Amateur
Radio Society, G3UUP, that the
Society will be holding a Mobile
Rally at the Hanwell Community
Association on May 10th, 1970.

It is thought that this will be
the first time a rally has been
held in London and it is hoped
that it will prove to be a large
and successful one with atten-
dance figures in excess of 500.

The Automobile Association
will do the signposting (15 sign-
posts in all) and have their own
exhibition caravan at the sight.
In the main hall there will be
many other trade stalls. The Rally
address will be: Hanwell Com-
munity  Association, Westcott
Crescent, Hanwell, London, W.7.
Further details may be obtained
by sending a s.a.e. to Bill Teale,
G3SGT, 16 Whitestile Road,
Brentford, Middlesex.

Low pass filters

Lionmount & Co. Ltd., are now
manufacturing Low Pass Active
Filters which can be varied con-
tinuously throughout the pass-
band.

Two types are available, one of
which covers the range 1kHz to
10kHz in one band—the other
being a switched-band version
covering the frequency range of
1Hz-10kHz in four switched
bands. The designs are based on
9th order Butterworth or Cheby-
chev configuration and can
realise 80 dB/decade attenuation
at cut off.

The filters will accept an input
voltage of +10V. peak and may
be loaded with a minimum of
2000 ohms. Lionmount & Co.
Ltd., Belleview Road, New South-
gate, London, N.11.
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Lideﬁ Products (Whitéw~ood) Ltd

introduce their storage boxes
which interlock with each other.
By sliding these in and out
numerous permutations can be
made. The all-round grooving
allows for several boxes to be
joined up. The boxes are pro-
vided with holes at the back for
wall fixing; a slot in the front
for inserting identification labels
and removable plastic divider in
each box. They are available in
grey or white. )

The measurements are: 2% x
4%in. and the width for the large
box is 4in. Small boxes cost
2s. 6d. and large boxes 4s. 6d.

The Gunn effect

An article on Gunn effect devices
and their applications, originally
published in Mullard Technical
Communications, is now available
as a pamphlet.

It contains an explanation of
the Gunn effect, describes the
construction of the device and
gives advice on the design of
oscillator cavities for Gunn de-
vices. Factors affecting stability
are discussed and information is
given on noise, frequency locking
and pulsed operation.

Requests for the pamphlet
should be made on company-
headed notepaper to [.E.D./
Valves Sales, Mullard Limited,
Mullard House, Torrington Place,
London, W.C.1.

Pathfinder radio
group

We have been informed by the
organiser of the Pathfinder Radio
Group, Mr. Lex-Arnold, that the
Group is temporarily inactive due
to reorganisation. Membership
applications will be dealt with as
and when the Group is re-formed.

The sound of Eumig

Eumig have announced the Mark
S 712D projector which takes
Super-8, single and standard-8
sound films, has an f1.6 15/27mm
zoom lens, and costs only
£110 15s 5d.

There is a combined record
and playback amplifier with an
integrated circuit’ (the first time
that i.c.’s have been used in an
amateur sound movie projector).
Amplifier line-up is: type TAA
310 i.c, two 2NS5172 transistors,
two BCI148B transistors, a com-
plementary pair ACI187K /188K,
two DAXI13 diodes, one MV1
varistor, a B832001P/130E therm-
istor and a type BY164 silicon
bridge rectifier.

The frequency range on edge-
striped film s 80-8,000Hz at 18
frames per second and 75-

10,000Hz at 24 f.p.s. Signal to
noise ratio is 40dB.

The Eumig S 7i2D. Below, viewed
from the back, the amplifier is seen
mounted under the central flywheel.

«+.TALKING OF PROJECTORS,
DON’T FORGET THE P.W.

FILMSHOW.
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How you casselies
are recorded

9 f‘“t%%“% Sy

Fraser-Peacock Litd.,
that they have been appointed
sole distributors for the Infonics
range of high-speed tape duplicat-
ing equipment.

As well as reel-to-reel equip-

announce

ment, a new reel-to-Philips
cassette duplicator is now avail-
able. The machine shown will
make four 1-hour programmes
(C 60 cassette) in four minutes.

In addition to their reel-to-reel
service, the company are now
able to offer a high-speed cassette
copying service. Fraser-Peacock
Associates Ltd., 94 High Street,
Wimbledon Village, London,
S.Ww.19.

FET F.M. tuner

Tripletone announce their Solid
State FET F.M. Tuner which
uses a dual gate fe.t, minimising
drift and giving 1mpr0ved signal/
noise performance. The outputs
are fed via emitter followers.

The tuner can be supplied in
mono form to which the decoder
board can be plugged in at
a later date. Price of the
Stereo Mk. 2 F.M. Tuner is
£37 19s. 10d. including PT com-
plete with decoder. The mono
version costs £31 9s. and the
decoder unit separately is £8.
Both models are available with-
out teak case at £35 1s. 3d.
and £28 13s. 9d. respectively. The
Tripletone Manufacturing Co.
Ltd., 241a The Broadway, Wim-
bledon, S.W.19.

V.l-l.!‘./l‘.M. reception
on band II

With the announcement by the
Minister of Posts and Telecom-
munications (G.P.O.) of the next
twelve Local Broadcasting Sta-
tions, it is appropriate to draw
attention to the need for suitable
aerials and properly adjusted
v.h.f. receivers.

The BBC recently completed an
analysis of complaints of unsatis-
factory v.h.f. reception received
during 1968/69 and this shows
that more than 509% of com-
plaints were due to the use of
inadequate aerials or to faulty or
maladjusted receivers.

Mullard pocket data
book

We hear from Mullard that
stocks of their 1969 Pocket Data
Book are now exhausted. It is
regretted therefore that no fur-
ther orders can be accepted.
Preparations for the 1970 edition
are, however, in hand and a fur-
ther announcement will be made
in due course.

Welbrook Engineering and Elec-
tronics Ltd. have released two
new stereo amplifiers both in-

corporating an entirely new
design of output circuit.
For further details on the

amplifiers, model W.30 priced at
£52 and model W.20 priced at
£42, contact Welbrook Engineer-
ing and Electronics Ltd., Brooks
Street, Stockport, Cheshire, SK1
3HT.

at

(Great Hall Site)

7-15 pm. for 7-30 p.m.

will be in the chair

Readers are cordially invited to the

Practical Wireless and Practical Television Filmshow
(in collaboration with Mullard Ltd.)

Caxton Hall, Caxton Street, London, SW.I

on
Friday 6th March, 1970

W. N. Stevens, Editor Practical Wireless and Practical Television |

The film this year is entitled “Something big in Microcircuits”
and the principal speaker will be Mr. lan Nicholson of Mullard Lid.
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" MICROTEST

amulti-range Test meler

C. MARSHALL

T is generally true that the more accurate a mulii-
I meter is, the larger it will be and the greater will
be its cost. For many home constructors both
space and money are severely limited, and they are
usually forced into either buying or making a small,
cheap multimeter. The accuracy of such a meter is
limited partly by the short-scale length which limits
the reading accuracy, and partly because of the
limited number of ranges which are provided. This
latter failing means that many readings must be taken
near the zero end of the scale where the accuracy is
greatly reduced.

This article begins by discussing some of the
factors which limit the accuracy of a multimeter,
then describes a multimeter which reduces the effects
of these limitations by providing many more ranges
than usual but without using any non-standard
switches. The Microtest is both small and inexpen-
sive, but maintains a high standard of accuracy com-
parable to instruments costing much more.

MULTIMETER ACCURACY

The most common measurement made by a multi-
meter is that of voltage, although the same sources
of error also affect the measurement of current. The
voltmeter is basically a high sensitivity current meter
in series with a high resistance, and there are five
sources of error associated with such an arrangement.

1. The voltmeter may draw current from the volt-
age source it is required to measure, and this may
affect the voltage being measured. This situation can
best be improved by reducing the full scale current
required by the meter. It is normally difficult to ob-
tain meters more sensitive than 50pA f.s.d. and this
is the sensitivity that is used in the Microtest.

2. The meter scale on anything but the most
expensive meters is normally a mass-produced linear
scale, but unfortunately the actual meter deflection
may not be exactly linear, thus causing an error in
reading. This error is usually greatest at about centre
scale, but its magnitude is seldom quoted in advert-
isements for meters of the type intended for this
instrument. Its effect is normally lumped together
with the next source of error to give an overall
accuracy figure for the meter.

3. The meter required for the Microtest has a
nominal sensitivity of 50xA fs.d., but unless the
meter is individually calibrated (and thus expensive),
its actual sensitivity will differ from the nominal
value. The magnitude of this error is normally given
so as to cover both the f.s.d. error and the non-
linearity error, and is typically about 29 of the
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reading, although it is often quoted as the same per-
centage of the full-scale reading.

4. The most important source of error in a multi-
meter is the error involved in reading what the meter
deflection actually is, and this is the real limitation
on the smallness of a multimeter. A typical 2% inch
square meter has a scale length of about 3 inches,
and with a fine knife-edge pointer it should be
possible to read the meter to within +0-5zA, or 1%
f.s.d. The scale markings are normally so coarse that
any improvement on this would be difficult. It may
be thought that an error of 1Y% should hardly be
called “most important”, and this would be true if
the error were to remain at a constant 19 over the
whole scale, but unfortunately this is not the case:
the error is a fixed 0-5#A at all points on the scale.

Most multimeters provide ranges which increase
in multiples of ten, such as 10V, 100V, 1000V etc. If
it were required to use such a meter to read a volt-
age of 101V, then this would have to be measured
on the 1000V scale, and the meter deflection would
be only about 10Y% full scale, When making this
reading our fixed error of 0-54A causes an error of
no less than 10%, which is far from being unimpor-
tant. If however the ranges were grouped closer
together so that it was never necessary to make a
reading at less than 259% full scale, then this error
is kept to the much more satisfactory level of 49.

The ideal system would be to have the ranges
increasing in multiples of /10 each time, giving full
scale deflections of 1V, 316V, 10V, 31-6V, etc, and
a maximum error of about 3%, but unfortunately
meters with suitable scales are not generally available
in the price range required. However a reasonable
compromise can be made by having ranges of 1V,
2:5V, 10V, 25V, etc, where the maximum error is
49%. A scale divided into 100 equal divisions will
give easy reading on all ranges. To provide coverage
from 1V to 1000V f.s.d. using these scales would
normally require seven positions of the range switch,
and for a similar coverage of current ranges from
100#A to 2:5A would require a further ten positions.
Although it is not impossible to obtain eighteen way
switches, they are very expensive, and a much simpler
solution is possible. If ranges are provided on the
switch in the usual scale-of-ten series, and a separate
two way switch is used to change the meter sensiti-
vity to give the intermediate 25V ranges, then only
nine range positions are needed to give the required
coverage, leaving three other positions of a standard
twelve way switch for resistance ranges. This is the
method used in the Microtest to provide increased
accuracy for a given meter size, with fewer compo-



nents and reduced cost. The actual

circuits used are described later.
S. The final source of error

comes from the multiplier resistors

667 x25

themselves. and these are the
components over which the con-
structor has the most control.
These can be obtained to almost
any required accuracy, and 1%
resistors are the ones recommended
for this circuit. A higher accuracy
would greatly increase the cost
without a great increase in meter

3X 541M

20M made from 4¢7M and

18M made from 3+9M and
3x 4¢7M in series
(see text)

in series

accuracy, because of the other
sources of error. If a somewhat
lower performance is satisfactory

&

then 2% resistors could be used
instead. In order that the accuracy
of the meter should not change
with age, it is important that high
stability resistors should be used
throughout.

We have therefore three sources
of error affecting the accuracy of
our multimeter: a sensitivity error
of 2%, a multiplier error of 1%,
and a reading error of 0-5¢A, which
is at worst a 4% error. The maxi-
mum error should therefore not be
greater than 7% at the worst case
and 49 at the best. Fortunately,
because these sources of error may
be of differing signs the actual error
is likely to be very much less than
this, and it can be shown that a
better estimate of the maximum error is given by
taking the square root of the sum of the squares of
the individual errors. This gives an error of 4-6% at
the worst case and 2:5% at full scale, which is quite
adequate for most construction and repair work.

As a comparison, if the accuracy of reading had
been improved by doubling the scale length of the
meter (and at least doubling its cost), and ranges
were provided in the usual scale of ten, then the
worst case accuracy would have been 5:5%. A ready
built meter costing about £10 would not be expected
to be better than about 39, accurate.

When a.c. voltages are being measured with a
multimeter, the resistance of the bridge rectifier is
in series with the multiplier, and this can cause
additional errors on the low voltage ranges. On the
Microtest, 1V and 2:5V a.c. ranges are provided with
the intention that these be used only for indicating
the presence of a small signal, not for making
accurate measurements at these levels. The rectifier
can cause gross non-linearity of the scales, and the
maximum error on these ranges can easily be as high
as 20%. Similar remarks would also apply to any
other multimeter providing such ranges without the
use of an amplifier. It is most important that this
limitation is realised when using the Microtest.

THE CIRCUIT

The full circuit is shown in Fig. 1, and this will
be studied in its separate functions.

Most of the circuitry is fairly standard, except for
the two way switch associated with the meter which
is used to change the sensitivity of the meter. With
the switch in the x1 position the series and shunt
resistors have no effect. If the meter is of 1000 ohms
internal impedance (a typical value) the meter will
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Fig. 1: The complete circuit of the Microtest.

read full scale when 50p#A passes through it (voltage
ranges) or when 50mV is applied across it (current
ranges). When the switch is moved to the X2-5
position, a shunt is placed across the meter
which reduces the sensitivity to 125sA f.s.d. The
series resistor reduces the voltage sensitivity of the
shunted meter to 125mV f.s.d. These two adjustments
have the effect of multiplying the voltage or current
required for full scale deflection on any range by
2:5. This function may be used on any voltage or
current range provided by the meter, but not on the
resistance ranges.

One small disadvantage of this feature should be
pointed out here. When the Microtest is being used
to measure a voltage on the X2-5 range, then the
current drawn from the voltage source for full scale
deflection will be 1251:A, giving a sensitivity of only
8kQ/V, compared to 20k2Y/V on the x1 range. If the
source being measured is of a high internal impe-
dance, then different readings would be obtained
according to which range was being used for the
measurement because of the different loadings im-
posed on the source. For most measurements this
effect causes negligable error, but it is important to
be aware that it can occur in certain cases.

The range switch S1 is a two-pole twelve-way
switch and for most convenience in use it should be
the type without a stop, to allow continuous rotation.
A ceramic switch with silver plated contacts would
be the best from the point of view of reliability, but
a paxolin wafer switch costing only a few shillings
can give many years good service before the contacts
wear. Once again a compromise is necessary between
cost and performance, and it is worth spending some
time deciding just what sort of performance you
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require from your Microtest, then spending accor-
dingly.

S1b switches in the d.c. multiplier resistors and
the appropriate batteries for the resistance ranges.
Sla switches the shunts for the current ranges, and
the multipliers for the a.c. voltage ranges and the
ohms ranges. All the multipliers are standard values
at 19 tolerance and little difficulty should be ex-
perienced in obtaining them. The a.c. voltage multi-
pliers are chosen so that the meter reads r.m.s. voltage
for a sine wave input: for other input waveforms
the meter will read 1 ‘11 times the average voltage.

The 1000V multipliers on the a.c. and d.c. ranges
will have to withstand up to 2500V when the
X 2-5 function is used. While this does not exceed
the power rating of the resistors, it does exceed their
voltage rating of about 750V. To get round this pro-
blem each of these multiplier resistors is made up
from four separate resistors so as to divide the volt-
age load between them. Under no circumstances
should fewer resistors be used, and even so, care
must be taken when wiring up the Microtest to
provide a good clearance between the high-voltage
multipliers and the other components.

The bridge rectifier used in the original Microtest
was a surplus unit advertised simply as a 50pA meter
rectifier. Almost any meter rectifier will work in the
circuit, but in order to keep the scale linear a metal
oxide rectifier of the type intended for use at 50pA
should be used. The leakage resistance of the bridge
should be as high as possible or the meter sensitivity
will be reduced. The addition of the bridge rectifier
introduces an error of up to 29 on all a.c. voltage
measurements.

The current ranges provided are of perfectly stan-
dard form, each range being obtained by a separate
shunt. The resistance quoted for the shunts on the
circuit are approximate values only, and are given
for 1000 ohm meter. In practice the shunts have to
be individually adjusted to give the required ranges,
and this process is described in more detail below.
A '50pA range was not provided on the original
Microtest, 10022A being the most sensitive range. The
reason for this was simply the lack of available
positions on the range switch. If a 502A range were
considered essential, it could easily be provided, but
only at the expense of, say, the 1A range.

Three resistance ranges are provided, these having
1802, 1-8k{) and 180k{) as the centre scale readings.
These three ranges are adequate to cover the full
range of prefered values of resistance, and to give
reasonable indications down to 0-1€). Using standard
29% resistors for the resistance ranges will give an
accuracy of between 5% and 10% over the useable
portion of the scales, which is about as good as any
other multimeter. For increased accuracy of measure-
ment other techniques such as a bridge have to be
employed. The accuracy of the resistance range is
not greatly dependent upon the vattery voltage, but
these should be renewed as soon as their voltage
begins to fall to prevent the possibility of their leak-
ing into the case and damaging other. components.

A few words about the choice of meter would not
be amiss here, as this is the heart of the instrument.
Within reason it is usually worth getting the most
expensive meter you can afford, as its accuracy will
increase with price. There would be little point in
getting a meter bigger than about 4 inches square or
the instrument would hardly warrant the Microtest;
about 3 inches square would seem to be a reasonable
compromise between cost and performance. The scale
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Fig. 2: Resistance measurements can be caiculated from a
graph stuck on the bottom of the case.

is best divided into 100 equal divisions, marked 0-10.
A fine knife edge pointer will greatly increase the
accuracy of reading the meter. The resistance scale
may be either drawn directly onto the meter’s scale
plate if great care is taken, or a calibration graph
may be attached to the back of the Microtest. A
graph suitable for either purpose is given in Fig. 2.

CONSTRUCTION AND TESTING .

The component layout of the Microtest is in no
way critical, except that high current leads should
be kept as short as possible to avoid unwanted volt-
age drops. Because the actual size and layout of the
instrument will depend to a large extent on the meter
chosen for the Microtest, no details are given of the
cabinet construction or component layout. The pro-
totype used a three inch square meter, and the whole
instrument was built into a Formica box 41”7 X 51" X
11” deep. Either the front or back of the instrument
should be easily removeable to enable the batteries
to be changed when necessary.

All the multipliers and shunts are mounted directly
onto the range switch to minimise their lead length.
The shunt and series resistors used to change the
meter sensitivity are mounted directly onto the multi-
plier switch, and the bridge rectifier is mounted on
the a.c./d.c. switch. The batteries can be held in place
by small sponge pads on the lid of the case. Contact
is made to the 9V battery by a snap connector, and
to the 1-5V battery by two small brass contacts fixed
to the case. The “ohms-zero” control should prefer-
ably be a wire-wound control for reliability.

The Microtest should first be built omitting the
current shunts and the X 2-5 multipliers. No provision
is made in the circuit for accurately setting the volt-
age ranges, but if a high accuracy meter is available
it is worth getting an estimate of the accuracy of the
Microtest by comparing the readings of the two in-
struments when they are reading the same voltage.
The accuracy should be within the limits stated in
the first section. If such a comparison is not possible
then it must be assumed that the error is zero when
using the instrument.

The X2-5 multiplier must now be added. Using



any convenient voltage source such as a twelve volt
battery in series with a 50k{} variable resistor, set
the Microtest and the- variable resistor until the meter
reads full scale on the 10V range. The multiplier
switch should be set to X !. Now without altering any
other components, select a resistor or a number of
resistors so that when soldered directly across the
meter terminals the reading drops from 10V to 4V.

While the meter is still set up reading 10V full
scale the 100pA shunt can be prepared by the same
technique. This time a resistor is required that will
reduce the meter deflection to half scale (5V), and
again this should be done as accurately as possible.
When selected it should be wired directly onto the
range switch in the correct position for the 100pA
range. The series resistor of the X 2-5 multiplier can
now be selected.

Connect a 9V battery, 100k{) variable resistor and
the Microtest set to read 100:#A all in series, and adjust
the variable resistor until the meter reads full scale.
Now try a number of resistors in the multiplier
position” until one is found which gives a meter
reading of 1001A in the X1 position and 40zA in the
X 2:5 position. This resistor may then be left in
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An interior view of the prototype.

position, completing the setting up of the range
multiplier. This will have a negligible effect on the
accuracy of the voltage ranges.

There are two methods of adjusting the three
remaining current shunts. The simplest and most
accurate method is to use a calibrated meter in series
with the Microtest, then adjusting the appropriate
shunt until the two instruments read exactly the
same. All adjustments should be carried out at the
current required to give full scale deflection of the
Microtest. Great care must be taken to ensure that
the full current is never passed through the meter
except when the shunt is firmly soldered into place,
or the meter will be severely, if not fatally, damaged.
The 1A shunt should be made from wire no thinner
than 22swg, or it will be burnt out when the 2-5A
passes through it. The other shunts are not particu-
larly critical as the currents involved are small. A

few feet of thin copper wire should be sufficient for
the 100mA shunt and two 10 ohm resistors in parallel
form the basis of the 10mA shunt.

The alternative method of calibration is to use one -
range of the Microtest to set the current being used
to calibrate the next range up. This method is not
to be recommended if the first method is possible,
because errors gradually creep in during the calibra-
tion, and the 1A range can easily be as much as 10Y,
in error. A regulated supply of at least 30V in series
with an appropriate value of variable resistor is used
as the current source.

Initially the meter is set to read 250#A f.s.d. and
the current adjusted to exactly this value. This setting
should be continually checked during the next stage.
Wire in an appropriate value resistor as a ImA
shunt, then turn to this range. With the multiplier
switch set to X1, adjust the ImA shunt until the
meter reads exactly 250#A. The ImA range is now
calibrated, and this range may now be used to set
the reference current to 2-:5mA, which is used in turn
to calibrate the 10mA range. This process is repeated
until all the shunts are correctly adjusted. It is then
worth repeating the whole process to check the final

accuracy. When using the meter it is important that

all the ranges should agree with one another at the
points where they overlap. When these shunts are
finally set to your satisfaction, the Microtest is ready
for use.

% components list

Resistors

1% high stability types

18k Q, 20k Q, 180k Q, 200k 2, 1-8M Q, 2M Q, 3-9M £,
. 4x4TM Q, 3x51M Q.

29 high stability types

18 Q, 1-8k Q, 150k 2, 180k Q.

High stability types selected for use as shunts

50Q, 55 Q, 600, 6800, 1k Q.

Zero-ohms potentiometer, 50k Q wirewound.

Switches
2 pole 12 way rotary.

2 pole 2 way slide type.
1 pole 2 way slide type.

Miscellaneous

Batteries: 1-5V U186, 9V PP3; Rectifier: 50uA bridge
meter type; Meter movement: 3in. square moving
coil.

No meter will remain accurate for long if it is
regularly overloaded: the needle will get bent and
the coil will be damaged. To avoid such accidents
with any multimeter always begin making a measure-
ment with the meter set to the highest range, then
working down. When making current measurements,
do not change ranges while the meter has a high
current flowing through it, as it is possible for the
shunt to be disconnected for an instant as the switch
is moved, and in that instant the meter may be dama-
ged. Provided the Microtest is treated, like all other
sensitive instruments, with care and respect, it _W}ll
provide many years of useful service, repaying its
cost many times over. B
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LA.J.IRELAND

The Mullard TAD100, a.m. tuner and preamp.

l Number 4

N January of 1968 Mullard introduced their
I TADI00 linear ic. which was principally
designed for use in medium and long wave port-
able receivers although the frequency response of
the circuit was such that it could also be used as a
10-7MHz i.f amplifier and audio preamp. in fm.
receivers. In addition to many of the passive com-
ponents required in an ordinary radio set the circuit
also incorporates all the active elements as far as the
audio driver stage. Different output stages can there-
fore be chosen to suit individual requirements. This
month’s article describes how the TADI00 may be
used in a medium wave receiver giving an audio
output of about 500mW,

The complete receiver circuit is shown in Fig. 1.
The first three transistors are used in the front end
of the receiver with the first stage of the long-
tailed pair transistors acting as an r.f. amplifier and
the second stage as mixer. A separate transistor is
used as the local oscillator with the oscillator signal
injected at the base of Tr2 and the i.f. produced
extracted at its collector. The block filter type LP1175
is the only selectivity element used to extract the
470kHz signal but it provides sufficient attenuation
and bandwidth as three conventional i.f.t.’s.

Due to the emitter follower action of Tr4 and
Tr5 the input impedance of the i.f. amplifier is very
high and the three stages are arranged in a d.c. feed-
back circuit to the base of Tr3. Tr7 acts as the detec-
tor with the audio signal appearing across its emitter
‘resistor and it also supplies the a.g.c. voltage for
controlling the bias of Trl.

Due to its stability and flexibility the differential
amplifier or long-tailed pair arrangement forms the
basic circuitry in most linear ic.’s and where pre-
viously it would have Been economic madness to use
extra discrete transistors the i.c. .comes into its own.
Even in the audio stages of the TADIO0 this is evi-
denced with the use of four transistors in the preamp
and driver stages. The audio signal from the volume
control is applied to the base of Tr9 which is diode
connected to the Darlington pair Tr10 and Trll.
Overall negative feedback of up to 20dB can very.
neatly be applied to the base of Tr8 thereby pro-
viding good stability under a wide range of operating
conditions. The only two other active elements used
in the set are the complementary output pair of
transistors Tr12 and Tr13 and these are directly
coupled to the i.c. driver stage and deliver 500mW.
into a 15 ohm speaker.

Continued on page 765
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Fig. 1: A practical circuit for a m.w. radio using the TAD106 and an if. filter type 1175, The thermistor and C11 junction should be shown
connected to the base of Tri13.
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, brings you a
= mountain of

’ components at
manufacturers’ prices

The serious amateur should
never be without this compre-
hensive price list and guide to
semiconductors and electronic
components from RCA, IR, SGS,
Emihus,Semitron,Keyswitch, Plessey,
Morganite, Litesold and others (to-
gether with manufacturers’ application
data) which you can buy direct from us
atmanufacturers’ pricese.g. IN914 1/3d. @&
1IN916 1/11d.12N6897 4/5d. 1) 2N706 °
2/3d. 01 2N706A 2/9d. 1 2N929 5/8d. ¢
[2N1613 4/8d.12N3011 9/1d. [12N3053
6/2d. (0 2N3058 15/9d. 10 3N140 15/3d.
BFYS50 4/8d. 1 BFYS51 3/9d. 1BSY27 18/- O
BSY9BA 3/3d. O C407 4/6d. 0 CA3012 Y
18/3d.1) CA3014 25/6d. 0 CA3020 25/9d. O
OA200 1/9d. 1 OA202 1/11d.

Build the NEW Mainline Audio Amplifier kits - UP TO 70 WATTS

The result of the combined resources of SGS U -y S § M 1 R

and RCA these quasi circuits set new standards e 8. 8. 04

in quality and performance. Each kit is complete S N i e ] o894 0.0,

with circuit diagram, all semiconductors, resis- ZOA .. . v £10.100 04

tors, capacitors and printed circuit board. Any two will make an outstanding stereo

equipment.

B To: Mainline Electronics Limited, Thames Avenue, Windsor, Berkshire B
. Ienclose 4/-. Please send me ydur price list and guide D a
L Tam interested in ... Amp Mainline Audio Amplifier Kits. Please send me full data D B
: ‘lam interested in receiving data on preamplifier & power supply kits D :
B NAME___ _ ADDRESS B
| ' ]
| | (A member of the ECS Group of Companies) pweoro B
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BENTLEY ACOUSTIC CORPORATION LTD.

Suppliers to H.M. Government 38 CHALCOT ROAD, LONDON, N.W.1 reiephone 01-722-9030

EXPRESS POSTAL SERVICE, SAME DAY DESPATCH BY FIRST CLASS MAIL.
All goods are offered subject to the standard three month guarantee.

0A2 5/9 6F1 8/9 12AX7  4/6 :[ 306 13- EB91 2/3 EM80 7~ PCC806 15/6 UBL21  9/- | W729 10/~ | BAI129 26 0A47 2/=
OB2 6/ 6F6G 4/- 12AY7  9/9 807 11/9 EBC4l 9/6 EMB81 76 PCFR0  ¢6/6 uce2 5/6 | X24 16/6 | BAI30  2/- OA70 3/-
0Z4 4/6 6F6M  12/6 12BAS  6/- 956 2/~ EBC81 5/9 EM84 6/6 PCF82 ¢/3 UCC84 8- X4 10/~ | BCYI0 5/- 0A73 3/

1A3 4/6 6F12 33 12BE6 .59 1821 10/6 EBCY 4/~ EM85 11/~ PCF84 8/- | UCCS5 6/9 Xsl1 5/9 | BCY12 §/- OA79 1/9
1AS 5/~ 6F13 3/s 12BH7 6/~ | 5763 10/- EBCYt  5/6 EMS87 716 PCF86 9/- UCF80 8/3 X63 5/6 BCY33 5§/~ 0A81 1/9
1A7GT 7/3 6F15 10/~ 12E1 17/- 6060 5/6 EBF80 6/9 EYS51 716 PCF87 16/~ | UCH21 9/- | X64 12/6 | BCY34 4/6 OABS 1/6
ICt 5/6 6F18 7/6 1215GT 246 1193 10/6 EBF83 8/ EY81 7= PCF800 13/ UCH42 13/- | X65 5/- | BCY38 5/ OAS86 4/~
Ic2 9/- 6F23 13/3 12J7IGT 6/6 1475 4/- EBF89 6/3 EY83 8/3 PCF801 7/- | UCHS8! 6/6 X66 7/6 | BCY39 46 0A90 2/6
13+ 7= 6F24 11/9 12K5 10/ Al834  20/- EBL2l 11/~ EY84 716 PCFR02 9/- UCL82 7/~ | X101  36/6 | BCZIl 3/6 0A9t 1/9
1C5 4/9 6F25 13/~ 12K7GT 5/9 A2134 10/ EC53  12/6 EY86 6/6 PCF805 11/6 UCL83 10/- | X109 26/- | BC10T 4/ 0A200 1/~

D5 6/9 | 6F28 14/~ 12Q7GT 4/6 A3042 15/~ | EC54 6/~ | EY87 66 PCF806 11/6 | UF41 10/- | X119 6/6 | BC108 3/6 0A202  2/-
1D6 96 | 6F32 3~ | 12SA7GT6/9 | AC2PEN EC70  4/9 | EY88  7/6 PCF808 12/6 | UF42 9/~ | X719 59 | BCI13 5 | OA210 9/6
IFDf  6/6 | 6G6G  2/6 | 128C7 4/~ 19/6 | EC86 12/6 | EY91  3/- PCL82 7/- | UF80 6/9 | 263 49 | BCII5 3/~ | OA211 13/6
IFD9  4/3 | 6H6GT 19 | 12SG7 3/~ | AC2PEN/ EC88 12— | EZ35 5/~ PCL83 9/ | UFss /o | Z77 33 | BC116 5/~

OAZ200 12/
1G6 6~ | 635G 39 | 126H7 3- | DD  19/6 | EC92  6/6°| EZ40  7/6 PCLB4 7/6 | UFss 9/~ | ZI52  4/6 | BClI8 4/ | OAZ20110/6
THSGT 7/~ | 6JSGT 4/6 | 12837 46 | AC6PEN4/9 | ECC31 156 | EZ41 86 PCL85 9%~ | UFR9 6/9 | Z329 16/~ | BDI19 9/ | OAZ202 9/-
L4 26 | 636 3~ [ 128K7 49 | AC/PEN (5) | ECC32 4/6 | EZ80  4/6 PCL86 8/6 | UL4l 10/6 | Z719  4/6 | BFYS0 4/~ | OAZ203 9/6
ILDS 5~ | 617G 49 | 125Q7GT7/6 19/6 | ECC33 31/6 | EZ81  4/9 PCL88 15/~ | UL46 12/6 | Z729 /3 | BFY51 4/- | OAZ204 9/-
ILNS 8- | 6J7GT 6/6 | 14HT  9/6 AC/PENI(J/)6 ECC34 29/6 | EZ90  4/3 | PCL800 15/6 | UL84 6/6 | Z749 13/3 | BFYS2 4/6 | OAZ205 9/-

INSGT 7/9 | 6K7G  2}- | 1487  15/- ECC40 9/6 | FC4  12i6 PCLBO1 15/~ | UMS0 6/6 | Z759 45/~ | BFi54 5/~ | OAZ206 9/-
1P} 7~ | 6KIGT 46 18 12/6 | ACTHI 10/- | ECCB1 3/9 { FWw4/500 6/6 PEN4S 7/~ | URIC 10/6 | Transistors BF1S9  §/- | OAZ20710/6
1P10 5/9 | 6L1 19/6 19AQ5 4/9 | AC/TP 19/6 | ECC82 4/6 | FW4/80010/- PEN45DD uus 7/~ | and diodes BFl63  4/- | OAZ210 7/-
1P11 5/9 | 6L6GT 7/9 19H1 40/ AC/VP210/6 ECC83 4/6 | GZ30 7/~ 12/- | UU8 14/~ | INI124 10/6 | BF173 7/6 0AZ213 7/~
iRS 5/6 | 6L7 12/6 | 20D1 13/~ | ARP3 7/~ | ECC84 5/6 | GZ32 9/ PEN46 4/~ | UU9  7/3 | 2G225 10/6 | BFI80 6/~ | OAZ22416/6
184 4/9 | 6LI8 6/- | 20D4 20/5 | ATP4 2/3 | ECC8S5 5/6 i GzZ33 12/6 PEN453DD UUI2  4/9 | 2N404 6/~ | BFI81 8- | OC1o 25/-
185 43 | 6L19 19/~ | 20F2 14/~ | AZ1 8/~ | ECC86 8/~ | GZ34 10/ 19/6 | UYIN 9/~ | 2N9%6 10/6 | BF185 8/~ | OC22  5/-
iT4 2/9 | 6LD20 96 | 20L1 13- | AZ31 96 | ECC88 7~ GZ37 14/6 PENA4 19/6 | UY2l 9/6 | 2N1756 10/~ | BTX34/400 0C23  5)-
1U4 5/9 | 6NTGT 6/6 | 20P1  17/6 | AZ4l  7/6 | ECC91 3/- | H30 §/- PEN/DD UY4l 7/~ | IN2147 17/- 40/~ | OC24 5/~
1Us 6/9 | 6P1 12/~ | 20P3 18/~ | B3 6/6 | ECCI89 9/6 | HABCS0 8/- 4020 17/6 | UY85  5/9 | 2N2297 4/6 | BY100 3/6¢ | OC25  5/-
2A7 12/6 | 6P25 12/~ | 20P4  18/6 | B319 6/3 | ECC804 12/6 | HLI3C 4/- PFL200 12/6 | UI10 9/— | 2N2369A 4/3 | BY10l 3/~ | OC26 5/
2DI3C 7/~ | 6P26 12/~ | 20P5 18/~ | B7I9 sle | ECC80727/- | HL23 6/~ | PL33 19/6 | U114 7/6 | 2N2613 7/9 | BY10S 3/6 | OC28  5/-

2D21 56 | 6P28 25/~ | JSL6GT 5/6 | B729 12/6 | ECF80 6/6 { HL4l  3/9 PL36  9/6 | Ule 15/~ | 2N3053 6/6 | BYll4 3/6 | OC29 23/6

2X2 449 6Q7G 6/~ 25Y5 6/ BL63 10/~ ECF82 6/6 HL4iDD PL8I 713 ulr 5/- | 2N3121 50/~ | BYI26 3/- 0Cs3s 5/-

3A4 3/6 6Q7GT 8/6 25Y5G  8/6 CL33 18/6 | ECF86 9/- |, 19/6 PL8IA 10/6 | UI8/20 10/~ | 2N3703 3/9

3AS 10/- | 6R7G 7/~ | 2524G 6/~ | CV6  10/6 | ECF804 42/~ | HL42DD B/~ | PL82 6/6 | U9  34/6 | 2N3709 4/~ | By23a 4~ | OC8  s8/6

3B7 5- | 6R7 11~ | 25Z5 7- | Cvé3 10/6 | ECF805 12/6 | HN309 27/4 | PLS3  6/6 | U2 7/9 | 2N3Re6 20/~ | BY236 4/~ | OC4l 10/~

3D6 39 | 6SATGT 7- | 2576G 8/6 | CV271 12/6 | ECH2l 12/6 | HVR2 8/9 | PL84  6/6 | U2S 13/~ | 2N3988 10/~ | BY238 4/- | OCa2 12/6
30C1t

3Q4 6/6 | 6SAT 7/~ 6/6 | Cva2s 19/~ | ECH35 §/9 | HVR2A 8/9 | PL302 12/- | U26  11/9 | 25323 10/~ | BYY23 20/~ | OCa3 23/6
3Q5GT 6/~ | 6SCIGT 6/6 | 30CI15 13/~ | CYIC 10/6 | ECH42 10/~ | IW3 5/6 | PLSOO 13- | U3l 6/~ | AAII9 3/~ | BYZIO 5/- | OC44 2/~
354 5/9 | 65G7 6/~ | 30C17 16/~ | CY3l 7/6 | ECH8I 5/ | 1W4350 5/6 | PL304 13/6 | U33  20/6 | AAI20 3/~ | BYZ1l 3~ | OC44PM 8/3
3V4 §/9 | 6SH7 3/~ | 30c18 11/6 | DI 13 | ECH83 8/- | 1W4/500 6/~ | PLS08 27/106 | U35  16/6 | AA129 3/- | BYZI2 5/ | OC45 1/9
4D1 39 1 6SJ7 6/6 30Fs 16/~ | D41 10/6 | ECH84 7/6 | KT2 5/- PL509 28/9 | U37 34/11 | AAZI3 3/6 { BYZI3 5/~ | OC45M 8/-
5R4GY 8/9 | 6SK7GT 4/6 30FL1 15/~

D63 5/~ | ECL80 6/6 | KT8 3a/6 | PLBO2 15/~ | U43 7/6 | ACI07T 3/~ | BYZI5 38/~ | OC46  3j-
5U4G 419 | 6SNTGT 4/6 | 30FL12 16/~ | DAC32 7/~ | ECL82 6/- | KT4l 19/6 | PM84 7/9 | Us5 15/6 | ACII3 5i- | CGI2E 4~ | OC6S 2206
5V4G - 76 | 6SQTGT 7/6 | 3OFL13 8- | DAF9I 43 | ECL83 9/~ | KTas 20/~ | PX4a 14~ | U&7 13- | ACII4 8- | CGesH 4~ | OCT0 2/3
5Y3GT 5/6 | 6557 3/- | 30FL14 16 | prog, e6 | ECL8d 12i- | KT6l 12- | PY31 /6 | Us9 119 | ACIZT 2/~ | ESY1IA 4 ocTl -

523 8/= 6U4GT 12/~ 30L1 6, DCC9% 10/- ECL85 11/- KT63 4/- PY32 10/~ use 5/6 AC154 5/~ | GD4 6/6 0oC72 2/~
524G 7i- 6U7G  7/- 30L15  13/9 DD4  10/6 ECL86 8/ KT66 17/3 PY33 10/~ Us2 4/9 | AC155 6/6 | GDS 5/6 0OC73 16/~
6/30L2 12/6 6V6G 3/6 30L17  15/6 DF33 719 ECLLS80O KT74 12/ PY80 6/ U6 4/9 AC156 4/~ | GDé6 5/6 0C74 2/6
6A8G 5/6 6X4 4/3 30P4 12/- DF72 30/~ 30/- KT76 12/ PY81 5/3 uU78 4{3 ACI157 5/~ | GD8 4f- 0oc7s 2/-

6ACT 3/~ | 6XS5GT 5/~ | 30PAMR17/6 DF91  2/9 | EF22 12/6 | KT88 29/- PY82 5/~ | U107 183 | ACI65 5/~ | GD9 4/- | OC76 26
6AGS  3/6 | 6Y6G 8- | 30PI2 13/9 | DF% g6 | EF36  3/6 | KTW6! 8/6 | PY83 59 | UISI 7/%6 | ACI66 S | GDI0 4/~ | OCI8 3~
6AJS 8/6 | 6Y7G  12/6 | 30P19 12}~ | DFY7 10/~ | EF37A 7/- | KTW62 10/- | PY88 6/ | UIs3 53 | ACI67 12/- | GDI1 4 | OC8D 31
6AKS 8- | 7A7 1206 | 30PLI 15/~ | DH30 15/6 | EF39 5~ | KTWe3 5/9 | PY301 12/6 | U154 5 | ACI68 7/6 | GDI2 4~ | OC 8-
6AK6  6/- | TAN7  6/3 | 30PLI3 15/6 | DH63 6~ | EFa0  8/9 | LNIS2 6/6 | PY800 7/6 | UIs1 12/6 | ACI69 6/6 | GDI4 10/ | OC8 29—
6AK8 6/~ | 7B6 10/9 JOPL14 15/- DH76  4/6 EF41  10/- LN309 9/ PY.801  6/9 U192 ‘5~ | ACI76 11~ | GDIS 8§/~ OC8ID 2/
6ALS  2/3 | 7B7 7/~ | 30PLIS 15/- | DH77 4/~ | EF42  3/6 | LN319 15~ | PZ30 9/6 | UI93 /9 | ACIT7 &/6 | GDI6 4~ | OC&IM §i-

6AMS 26 7C6 6/~ 35A3 9/— DH81  10/9 EF54 10/~ | LN339 15/~ QQVO03/10 U251  14/6 | ACY17 3/~ | GET103 4/- | OC82- 23
6AMé6 33 | 7D6  15/- | 35A5 15/~ | DHI10t 2§/~ | EF73  6/6 | 12319 66 276 | U281 8/~ | ACYI8 3/8 | GET10518/~- | OC82D 213
6AQ5 56 | 7F8 12/6 | 3SDS 12/6 | DH10717/11 | EF80  4/6 | LZ329 6/6 | QS75/2016/6 | U282 8. | ACYI9 39 | GETI3 4~ | OC83 2/~
6AR6 20/~ | 7HT  -5/6 | 3SL6GT 86 | DK32 7/3 | EF83  9/6 | MEI400 14/ | OSIS0/i59/6 | U291 9/ | ACY20 3/6 | GETII5 17~ | OCs4 3/
6AT6 4/~ | 7R7 12/- | 35W4  4/6 | DK40 10/~ | EF85 53 | MHL4 12/6 | QVO4/7 8/~ | U1 11 | ACY2l 39 | GET116 6/s | OCI123 4ls
6AU6  5/— | V7 S~ | 3523 10/~ | DKol 5/ | EF86  6/3 | MHLD6 7/6 | 'R10  15/- | U329 14/6 | ACY22 36 | GETII8 4/~ | OCI3 12/~
6AV6 56 | TY4 6/6 | 35Z4GT 4/9 | DK92 9~ | EF8 5/~ | MUi214 4~ | RIl 19/6 | U339 12/6 | ACY28 4/~ | GET119 4/- | OC140 19/~
6B8G 206 | 7Z4 4/6 | 35Z5GT 6/~ | DK9 7/~ | EF91 33 | Mx40 12/6 | Ri2 7/6 | U381  5/9 | AD140 7/6 | GET573 7/6 | OC169 36
6BA6 46 | 9BW6 7]~ | 42 5~ | DL33 6~ | EF92  2/6 { N78  40/3 | R16 34/11 | U403 6 | ADI4® 8/~ | GETs87 8/6 | OC172 4/~
6BE6  4/9 | 9D7 9~ | 43 10/~ | DL35 4/9 | EF94 5| NI108 2710 | Ri17 17/6° | U404  7/6 | ADTI14012/6 | GET872 19/~ | OC200 4/4
6BG6G 20/5 | 10C1  12/6 | 50BS 6/3 | DL72 15~ | EF95 5~ | NI52 73 | RIs 9/6 | U709  4/9 | AF102 18/~ | GET873 &/~ | OcC201 5i6
6BH6  7/6 | 10C2 10/~ | S0C5 6/3 | DL75 36/~ | EF97 16/~ | N308 17/6 | Ri9 6/6 | USOl 19/6 | AF106 10/~ | GET88210/- | OC202 '4/6
6BJ6  8/6 | 10D1 8- | 50CD6G43/3 | DL92 5/9 | EF98 10/6 | N3I29  6/6 | R20 11/9 | U4020 6/ | AFil4 4/- | GET887 4/6 | OC203 4l6
6BQS  d4/9 | 10D2 14/7 | SOL6GT 9/- | DL94 _ 5/9 | EFI83 6/~ | N339 25 | RGI-240A VP4B  10/6 | AFI15 4/3 | GETS89 4/6 | OC204 s/s
6BQ7A  7/- 10F1 15/~ | 52KU  14/6 DL9% * 7/- EFI84 6/~ | N359 713 39/6 VPI3C 7/~ | AF119 3/~ | GET890 4/6 0C205  7/6
6BR7  8/6 10F9 9/~ 53KU  14/6 DLS10 9/6 EF804 20/5 | N369 13/9 RK34 7/6 VP41 7/6 | AF12L 6/~ | GET89% 4/6 0C206 10/~
6BR8 8- | 10F18 7/~ | 72 6/6 | DM70 6/ | EFP60 10/~'| N379  ¢/3 SP4 9/- | VRIS 24/- | AFI24 7/6 | GET897 4/6 | OC812 8/~
6BS7  16/6 | 10LD3 8/6 | 77 6/6 | DM71 7/6 | EH90  7/6 | N388 12/~ | SPI3C 12/6 | VRI0S 5/- | AFI26 5~ | GET898 4/6 | OCP71 2706
6BW6 12/9 | 10LD11 10/~ | 78 4/9 | DY86 5/9 | EL32  3/6 | N709  4/9 | SP4a2 126 | VyRISO &/~ | AF139 13- | GEXI13 3/6 | ORPI2 8/6

6BW7 11/- | 10P13 13- | 85A2  8/6 | DY87 5/% | EL33 12/~ | Pél 2/6 | SP6! 3/3 | VI6IA 7/~ | AF178 13/6 | GEX35 4/6 | S6M1  §/-
6BX6 4/6 10P14  12/6 85A3 8/~ ESOF  24/-. | EL34 9/6 gé&csolag TH4B 10/~ VTS01 3/~ | AF179 13/6 | GEX36 10/ SM1036A

10/-
6CSGT 6/~ | 12A6  3/6 | O0AV 67/6 | ES8CC 12/~ | EL4l 10/3 | PC88 103 | Tp22 5/ | VUI20 12~ | AFIS1 14/- | GT3 ~ 8- | ST1276 10/~
6C6 39 | 2AC6 7/~ | 9CG 34/~ | EI80CC 8- | EL42 9/9 | PCO5 83 | TP25 5~ | vUI120A12- | AFI8 1t- | M1 210 | Sxife 36
69 M6 | 12ADS 6 | 0CY 336 | EI8OF 17/6 | EL81 8/~ | PCO7  #/6 | TP2620 89 | VU133 7~ | AF239 7/6 | M3 210 | Uid106 Sj-
6CD6G 19/6 | 12AE6 7/6 | S0CI 16~ | EASO 1/6 | EL83  6/5 | PCO00 8/3 | UABCR0 6/~ | waz  10/6 | ASY2? 86 | MATI0 7/9 | X230 5/

UAF42 9/6 | We3  10/6 | ASY28 6/6 | MATI0! 8/6 | ZE12V7 1/9
5/9 | EABCBO 6/- | EL85  7/6 | PCCBS 6/6 | UB4l  6/6 | Wi 59 | ASY29 10/~ | MATI20 7/9
6CW4 1zl | 12AUG 419 | 5017 20 | EACSl 3~ | ELS6 8- | PCCSS 98 | UBCHL 86 | W 26 | ppsi 1on | MATIS! 86
6D3  7/6 | 12AU7 /6 | 302 16)6 | EAFaz w9 | EL91 2l | PCCE9 906 | UBCS1 7i- | WEIM 6~ | Bavp o | OAS Sl
6D§ 3 | 12AVE 86 | 303 18- | EBa 7j6 | EL9S 83 | PCCISI 10/6 | UBE®0 S5 | WI0I 2672 | Ball3 a8 | OAD 206
6ES 76 | _12AVT 8- | 305 16/6 | EBal__4/6 | EM7I M- | PCC805 139 | UBFS9 69 | Wi0l 7 | palle a | OAl0 sié

MATCHED TRANSISTOR SETS |—OC44 and 2—0C458/6; 1—OC81D and 2—0OC81 7/6; 1—OC82D and 2—OC82 8/6; Set of three—OC83 (GET118/119) 8/6; LP15 package (AC113, AC154, AC157,
AA120) 10/6; Postage 6d. per set. S.T.C. | watt Zener diodes. 2-4v: 2-Tv: 3.0v: 3-6v: 4-3v: [3v' 15v: 16v: 18v. Al 3/6d. each.

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF ABOVE GOODS LOOSE OR BOXED, BUT MUST BE NEW

ELECTROLYTICS. Can types: 8x 7/6.8x 78; 6/-; 16x 8/8; 16x s/8; 500v 8/-; 32 32/350v 8/8; 32x 32mfd/a50v 5/9; 50x 50mfd/350v 5/6; BO0x 250mfd/275v 8/9;
50 80mfd/275v 816; 64 100mtd/4S0v 21/-; 64x 120mid/350v 8/6: 100 200mfd/275v 8/-; 100X 200mfd/350v 10/6; 100x 200x 60mTA/300v 18/6; 100x300x 100X 16mId/275v 24/9; 100X 400mid/275y 23/-; 100 400x 16mfd/275v
23/3; 100mfd/100v 5/6: 200mfd/350v 12/3; 200 200 x 100mfd/350v 27/3; 300 300mfd/300v 31/6; 1000mfd/50v 8f6; 2000m¢d/50v 13/3; 5000mid/25v 15/-; 5000mfd/50v 27/9; Bmfd/600v 11/3; 16 x 16 x 16mfd/275v 7/-; 50x 50x 50mfd/
350v 12/3; 16mid/600v 15/9; 10000mfd/30v 29/6.

Tubular types: Imfd/25v 2/-; 1mfd/500v 2/6; 2mfd/150v 2/-; 2mid/500v 2/9; 4mid/150v 2/=; 4mid/500V 3/-; Smtd/S0v 2/=; Bmtd/150v 2/3; Bmfd/450v 1/9; 8mfd/500v 3/8; 8x 8mfd/450v 2/9; 18 x 16mfd/450v 3/-; omid/Sov 2i3;

2/6; / 4/6: 16 d 3/6; 25mfd/25v 1/8: 25mid/50v 2/6; 32mfd/350v 3/-; 32mfd/450v 3/6; 32x 32mfd/350v 4/8; 50mid/12v 1/6; 50mfd/25v 1/6; 50mtd/S0v 1/9; 50mid/350v B/-; 64mid/a50v 9/6:
100mfd/12v 116, 16: 1/8: 10/9; 250mfd/25v 2/-; 250mfd/50v 5/-; 500mfd/25y 5/-.

SAVE POSTAL COSTS. CASH AND CARRY CALLERS WELCOME!

Terms of business—Cash with order only, Post/Packing 6d. per item. Orders over £5 post free. No C.0.D. Any parcel insured against damage in transit for 6d. extra per order. Hours of business,
Mon.—Fri. 900 to 530 p.m. Sats. 900 to 1 p.m. Complete list of modern and obselete valves, resistors, condensers. transformers. efc., with terms of business 10d. Please enquire for any item not
listed with S.A.E. Please note that no enquiries can be answered unless a S.A.E. is encilosed for reply.
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REPRIRIN

PART 1

HE cheap transistor radio can often pose some-
thing of a headache for the professional
engineer. All repairs take time, and sometimes

an elusive fault can take more time than a straight-
forward fault on a television receiver, The situation
is aggravated by a lack of service information and
spares where, as is more often than not, the radio
is imported. A repair bill can result which is a
large proportion of the original cost of the set,
and the owner naturally thinks he is being had.

Because of this, many dealers understandably
refuse to accept these cheaper radios for reepair.
Amateur repairers not having to make their time
pay may agree to have a go, often later to wish they
had not!

In general, it is prudent to set a time limit of say
a quarter of an hour and if the fault cannot be
located in this time, the set should be returned to
the owner as being beyond economic repair. This

calls for quick, short-cut methods of diagnosis and-

repair, some of which may be frowned upon if used
with conventional equipment, but which in many
cases would be the only alternative to refusing the
repair. We should add that these remarks do not
apply to the better class transistor radio which is
backed by spares service and technical information.
These should, of course, be serviced in the normal
way.

A common fault is for the receiver to be com-
pletely dead. While in theory a number of things
could be responsible, in practice a few faults crop
up with almost monotonous regularity, so these can
be checked first.

Batteries that have been left in cause corrosion of
the contacts which of course remains when the
owner fits new batteries. Often the trouble is nothing
“more than poor battery contact due to this cause.
The remedy is obvious.

Another very common source of trouble is the
onjoff switch. Generally an integral part of an
edge-type volume control, they are impossible to
repair economically and the only course is to fit a
complete new control. Fortunately, the value of
the volume control seems to be standardised at 5k},
and a number of component firms make controls
that will fit. The main consideration is physical size,
if too large it will jam in the case aperture, and if
too small, will not reach far enough through. The
disposition of the contacts may not line up with
the original on the printed panel but this can usually
be overcome by bending some of the contacts and
soldering a section of copper wire to those that may
not reach. A few controls have the switch mounted
externally in which case a repair can often be made
by adjusting the switch contacts.

A quick test can be made on both battery con-
tacts and switch by taking a voltage reading at
some convenient point on the print, from an earth
point, say one of the coil screening cans to one of
the tags on the output or driver transformer. This
should show almost full battery voltage, if it is

TH
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much less, there is a high resistance in series, pos-
sibly corroded battery contacts or faulty switch.
Correct voltage measured here means we must
look further. Scratching the volume control ter-
minals with the meter probe and the meter switched
to the ohms range should produce crackling in the
loudspeaker, and if so, suggests that the fault is in
preceding stages. No crackling means trouble in
driver or output circuit. Open-circuit loudspeaker
speech coils are not at all uncommon, especially the
higher impedances, so this is worth checking next;
failing this, check earphone socket shorting contacts.

MECHANICAL DAMAGE

Often the radio has been subject to a fall and a
frequent result is that the output or driver trans-
former is partly wrenched from its position in the
print. A casual glance may not indicate this but
sometimes one or more of the fine wires coming
from the windings are broken away from their
terminal posts. Whenever there is trouble in this
end of the set, it is always worthwhile to make a
visual examination of the transformers, especially
the lead-out wires.

If the set is lively from the volume control
onwards, flicking the waveband switch may produce
clicks, which would suggest that the if. stages are
working and that the mixer and r.f. stages should
be investigated first. It is still possible for the if.
stages to be at fault, but the odds are on the previous
ones.

If the trouble appears in the first stage it is wise
to check the connections to the ferrite aerial coils.
The rod is not always rigidly mounted, and any
mechanical shock could easily strain the fine wires
from the coils to the print. In many cases these
wires are left long enough by the makers to facili-
tate adjustment by sliding along the rod, but this
slack may already be taken up by a previous align-
ment. Broken aerial wires are very common and
can give rise to several faults, Complete lack of
signals is one, where the broken lead is common to
both wavebands or as is sometimes the case, where
there are more than one broken. Often it leaves one
waveband dead and sometimes produces a rather
puzzling symptom of breakthrough from one band
into the other. Thus the light programme on 1500

metres is superimposed on the BBC London or

Welsh Home service.

A close look at the components mounted on the
printed panel would not come amiss. Look for verti-
cally mounted parts that are leaning over at an
angle, suggesting they may have been forced and
either damaged or pulled from their printed con-
nection. Components mounted near the battery
compartment are particularly prone to this sort of
trouble by suffering from the attempts of a ham-
handed owner to replace the batteries! A probe at
any likely looking suspect with an insulated tool
will confirm the suspicion.
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The rough tests we have described followed by a
visual check of the suspected part of the circuit will
take just a matter of a few minutes. Many faults
will come to light by this means. Remember that a
large proportion of troubles with portable transistor
radios are mechanical in origin.

Next, after these checks, the most likely possi-
bilities to investigate are printed circuit faults or
defective transistors. This is where the meter must
be used again and voltage measurements taken. We
will have already roughly isolated the section of

. the receiver in which the trouble lies, so now col-
lector, base and emitter voltages of transistors within
that section can be measured. If service information
is not to hand, exact readings cannot be compared
with correct figures, however in most cases defects
can be quickly spotted.

Collector voltages are generally not less than about
three-quarters of the battery voltage except in audio
stages where the collector is directly coupled to the
base of the following stage. Where two batteries or a
tapped battery is used, the full voltage is often
only applied to the output stage and perhaps the
driver, the rest of the circuit being supplied from
one battery or section.

Base and emitter voltages vary
considerably according to the cir-
cuit from a few tenths of a volt to

N

: Nt "".-‘.' - Lrse b e 2 u. T
Fig. 1: The most common fauits in a normal a.m. transistor radio.

; Vo!umez-cootf‘ot and
on/att ‘switch .

betrays excessive current due to internal leakage.

Some confusion can resuit when taking voltage
readings as to which point to measure from, as
some sets have positive earths and others negative.
It is usually the most straightforward practice to
ignore the earth and to clip the positive lead of the
meter to the battery positive terminal taking all
readings from there.

If a transistor appears to be at fault, it is not
always necessary to remiove it in order to try a
replacement. This takes time, and more time is
wasted re-fitting it if it is not the trouble, to say
nothing of possible damage by soldering (it is
usually impossible to use a heat sink). In most cases,
just connect a substitute in parallel with the suspect,
on the print side of the board and without cutting
the wires. If the set works, then the old one can be
removed and the replacement fitted properly, if not,
little time is wasted. The old one seems to have little
effect on the working except where it is drawing
excess current. In such case, just disconnect the
collector wire.

Many imported sets use tramsistors with type
numbers that mean little to the average engineer.
An equivalent list is very handy if available. TIf not.

ol " "

over one volt. The main thing is
to compare the base voltage with
the emitter. Assuming germanium
p-n-p transistors, the base must be
slightly more negative than the
emitter, so a difference of one or
two tenths of a volt should be
measured. A higher base voltage
could be due to an internal leak
or an open-circuit bottom bleeder
resistor to the base. A low base
voltage could indicate an open-
circuit top resistor. No emitter volt-
age is the result of an open-circuit
transistor, unless of course the

/ - _Eith_er
.} transistor: <& g%
q&: ors/d. e

emitter has no series resistor. A
high emitter and base voltage
with a low collector voltage

762

AN




Wharfedale
Unit 3

build-it- ourself
“high ﬁdehty loudspeaker klt

A big stccess nght from the word *Go', the

Unit 3 kit gives, yau a genume hifi speaker systern, at a "o ‘4@ 8" Speaker covering the bass and middie ranges.

very fow cost. . @ Wharfedale twester with Cellulose Acetate Butyrate
Thousands of satxsﬁed buyers will c«mﬁrm how smple it . dome and plastic diffuser.
is to build: assembly instructions are easy to follow, and @ Electrical cross-over umt

_include plans of two drﬂ"erent cabmets . ® Acoustic waddmg, warmg ‘eic.

The bookshelf speaker you can build yourself

The Unit 3 kit can be built into two cabinet sizes: in the smalier cabinet the system gives faithful reproduction of ali
musical sounds from 65--17,000 Hz: in the larger cabinet the range is increased from 46—17,000 Hz, Power handlmg
capacxty 15 watts; Jmpedance 4—8§ ohms.

. Recommended retaif price, including purchase tax, only £10:19:6, Write fbr detatled Icaﬂct, or see your dealer Io-iiay;
¥V ¥/ RANK WHARFEDALE LIMITED, IDLE, BRADFORD,YORKSHIRE

WHARFEDALE
S——
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BRAND NEW FULLY GUARANTEED

TRANSISTORS & DEVICES

CRS400/40
CRS3I025AF
CRS25/025 18/
DDO06 3/9]
DDos8 6/~
DDI%0

DDI26A
DD262A
DK}10
DT3200
FSTI1
FST0
FST21

ZYBACTVS 4f-
7 YEBCEV2 4/
YESCOVI ¢/
ZY BR3IVY 4.
YBREVZ 4 NKTi2429
YOO IO 4= NKTI3329
Y4C 11 4 NKT20329
Yo4C12 4/

NKT35219
BZYSC1S di-

BIVOIC16 4

CPigs 126
1/05 =
CRSING S
CRSU20  Ti6

TETEEEDDDS

INTEGRATED CIRCUITS
YV e

'DISCOUNTS:

10% on6+.15% 12+ any one type.

QUANTITY PRICES 100+.
Phone 01-723-0401 Ex. 4.

Post/Packing add 2/6 on your Order.

L] Mad Orces Dept . Componerts, Organ Dopt
303 EDGWARE ROAD, LONDON W.2.
| Telephone: 01-723 1008 8
OPEN MON-SAT 9am-6pm THURS Bam.Tpm
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A SOLDER'S BEST FRIEND
ISHISGUN

From the Burgess All-electric

Workshop : a light, balanced solder
gun with a range of screw-in
tips. The tips—and only the
tips—heat up in 7 short
seconds, Anti-
thermal casing
keeps the
rest of

the gun cool. Note the slim
barrel—it reaches right down into
confined'spaces. There are spike-like extension barrels

for real ‘in-deep’ work. A prefocused lamp pinpoints work
detail. Fail-safe soldering even for delicate work | The price of
this tough, modern instrument ? Just £4 12 6 complete with

two tips; a 6” extension barrel, a double-ended probe and solder.
FREE 24-PAGE CATALOGUE! For details of the Burgess
instant heat solder gun, plus other equipment in the Burgess
All-Electric Workshop, write for a free copy of our information-
packed catalogue.

take the work
Blﬂ?&ESS out of your workshop.

Burgess Products Company Limited, Electric Tools Division,
Sapcote, Leicester LE9 6JW.

Let us give you the facts
From cover to cover Goodmans Manual is packed with fascinatiqg
articles on Stereo; a beginners guide to High Fidelity: Stage-built
Systems: complete details of Goodmans High Fidelity Audio preducts.
28 pages you can’t afford to miss . . . and it's yours FREE!

Please send me a free copy
Name . .
Address 2

< PW2/70

Goodmans Loudspeakers Limited
Axiom Works, Wembley, Middlesex, Tel: 01-902 1200




or if the type is not listed, then fit anything which is
in the same class (mixer, r.f., a.f. or output). Unlike
valves, transistors have a high degree of compatibility
and in the field of the cheap portable radio, any
minor differences in performance are unimportant,
it might even be better than the original! Certainly
it is uneconomic to spend time trying to chase exact
equivalents even if there are such. The output stage
is the only one where some thought may have to
be exercised in choosing a replacement, and altera-
tion of the base forward bias may be required. After
replacing such, check for distortion and that the
quiescent current is reasonable for the type of set.

This brings us to perhaps the most troublesome
and frustrating fault to locate, print faults. These
may be dry joints between print and components
or hair-line cracks in the print itself.

Bending and flexing the panel will often make the
fault come and go although not necessarily indicate
where it is. Gentle prodding around will sometimes
bring it to light, but not always. Another way of
tackling the trouble is to take a voltage reading
around the suspected area, then flex the panel to
see if there is any change in value. This can be
repeated at various points, and any change dis-
covered followed up through connecting print and
components.

DISTORTION

Another very common complaint is distortion. In
by far the majority of cases, the trouble is in the
output <circuit, so diagnosis should not take so long
as with some other faults. First of all though, check
the battery voltage, Even if it is claimed to be a new
battery, it could have been left switched on when
not in use, not an uncommon occurrence.

The usual source of trouble is failure of one half
of the push-pull output pair. If the series configura-
tion is used, take voltage readings to find if the
collector -of the bottom transistor and the emitter
of the top one are about half of the battery voltage.
If this mid-point is in fact either higher or lower
by any marked extent from the half value, most
likely one of the transistors is either open-circuit or
partially so, or has a high leakage, depending on
whether the voltage is high or low and which
transistor is defective, The quickest and cheapest
course is to replace both transistors. Before doing so
though, just check the base-bias resistors, and take
ancther measurement with the speaker disconnected.
The capacitor feeding the speaker may be leaky and
cause an abnormal voltage reading, disconnecting
the speaker will remove the leakage return path and
restore correct voltage if this is the cause of the
trouble.

If the output stage is of the normal transformer
push-pull type, voltage readings will not be a great
help. Defective transistors will not have a great effect
on voltage because of the low series impedances.
Voltages should be measured of course, to make
sure that bias is present and the output transformer
windings are continuous. If these are in order, the
quickest way of checking the transistors is to short
the base to emitter of each in turn with a screw-
driver blade. When both transistors are working
correctly, the result will be distortion and a drop in
volume. Shorting a defective one will have little or
no effect, while shorting its companion will stop
the set working completely or nearly so.

Thus the faulty transistor can be quickly located

and replaced. Discretion can be used as to whether
it is deemed necessary to replace the other as well.
If only one is replaced, then the replacement should
be of the same type.

A frequent cause of distortion is the loudspeaker.
Trouble is due to the speech coil rubbing the pole
pieces of the magnet. This is not always easy to
identify as it can sound very much like distortion
originating in the output stage. It is usually worse
at low volume settings, because the rubbing tends
to be masked at higher volumes. Often it can be
felt by gently pushing the cone in and out with the
finger tips, but this is not always decisive. Hooking
up another speaker is the best test. Impedance is
not too critical, a 3-ohm can be used in place of an
8-ohm for testing, but a series resistor should be
used in a 30-ohm circuit. A 15-ohm speaker is very
useful for bench testing if one can be acquired, as
it can be used with almost any circuit.

Distortion can be traced to other causes than the
output circuit. The driver stage can be responsible
and even the pre-detector stages. These however are
rarer and will have to be tackled by voltage measure-
ments and other conventional servicing techniques.

TO BE CONTINUED

1.C. OF THE MONTH

—continued from page 758

% components list

Resistors
R1 820 Q R7 15kQ
R2 390 Q R8 10kQ
R3 82k Q R 100Q
R4 82k Q R10 180Q
R5 1k Q R11 27k Q
R6 680 Q

All resistors, twatt, 109 types
VR1 5kQ pot. with switch
VR2 100Q preset pot.

Capacitors
0-1uF C8  0:05uF
C2  0'05uF C9  022uF
C3  0-05uF C10 0:001uF
C4  0-22uF C11  0:001uF
C5 10uF 6V C12 320uF 12V
C6  0-05uF C13  32uF 12v

C7  200uF 12V

VC1, VC2 208pF -~ 176pF ganged tuning capacitor.

TC1, TC2 trimmer capacitors associated with
above

Semiconductors
TAD100 Integrated circuit
Tr12 AC127
Tr13 AC128

Miscellaneous
L1, L2, medium aerial on ferrite rod suitable for
208pF tuning with secondary; T1, oscillator coil
Weyrad type P50/1AC; L.F. fiiter type LP 1175; THI,
VA1077; Loudspeaker 15 Q type.

The sensitivity of the receiver is very good giving
a performance comparable to an equivalent eight
transistor quality receiver using conventional discrete
components. In addition the TADI100 integrates the
major portion of the set providing a far more
reliable and rugged receiver. =
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HE author’s first attempts at transistor set

constructlon were not very successful, mainly

through being too ambitious with miniaturisa-
tion. The sets made were mixtures of reflex circuits,
employing home wound ferrite aerials with feed-back
windings, but they could not be relied upon for
stability, and reproduction quality was far removed
from that easily obtainable with a modern superhet
which may be built for little extra cost.

The author decided to adhere strictly to the
superhet circuitry recommended by Weyrad and
Mullard, which has stood the tests of time and
reliability. There are a few slight deviations from
some components used due to lack of availability
of the original items, but the performance of the
substitutes is well up to standard. The chassis
design, and layout of the components was, however,
arranged by the author to give a really robust set,
yet one which could be removed from its cabinet in
a few seconds.

In fact the “Chelmer Six™ is one hole fixing in its
cabinet. the only control needing attachment being
the tumng knob. To achieve this simplicity the
speaker is mounted on the chassis, and the volume
control and switch are mounted on two brass
studding pedestals. No fixing screws are necessary. as
four turnbuttons inside the cabinet press the chassis
panel firmly against the front panel of its cabinet.

The circuit

The full circuit is shown in Fig. 1. The signal
received in the ferrite aerial is tuned by VCI, the
aerial section of the ganged capacitor. The 51gnal
is then fed into the mixer/oscillator Trl via the small
coupling coil on the aerial. The signal, now at
i.f., passes on to two stages of i.f. amplification. The
amplified signal is then fed by the third if.
transformer to the detector diode, D1, where the
audio signal is extracted.

This signal is tapped off by the 5k{) potentiometer
VRI, the volume control. The signal passes on to
Tr4, the driver stage, and on to the phase-splitting
driver transformer T2, The push-pull amplifier
consists of Tr5 and Tr6. The much amplified signal
is then fed to the loudspeaker via the output
transformer T2. There is, of course, an a.g.c. system,
RS and C3. which controls the bias of Tr2,

One detail that must be explained is a series
resistance  of 100(). R2I. This allows a faint
signal to be received immediately the set is switched
on, thus acting as a safety precaution to prevent one
unw1ttm01v leaving the set on when not in use.

Construction
The main component board drilling plan is shown

A

VT Ve SV Tine
6800

i R12

i 100k

a7

Green spot,

\Tt

Fig. 1: The complete circuit of the six transistor fwo waveband Chelmer Six.
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Fig. 2: The main component board drilling plan.

in Fig. 2 and the plan for the front panel in Fig. 3.
The two panels, when all the components are
mounted, are bolted together with studding and nuts.
Studding is also used for mounting the slide switch
and volume control to the component board, and
also to retain a perspex panel holding the 250pF
padding capacitor. Diagrams of all the sub-panels,
control mountings and chassis feet are in Fig. 4. The
tag panels A and B have to be made up as shown
to fit the available panel space. The rear feet are
simply to allow the board to stand upright when out
of the case.

hole for the knob of the potentiometer; these
components usually have only flat edge controls
which are not long enough, so the author stuck on a
tapered type knob with Evo-Stik. The loudspeaker
holes will have to be determined by the speaker
itself which can, of course, be positioned on the
panel to mark the fixing hole centres.

Referring to Fig. 2 again, it is as well to make
a paper template for marking out the centres for
the oscillator coil and if. transformer pins, and
advisable to keep the pins of the latter the same
way round as shown. The oscillator coil should be

10 =]
o . ¥ X i '
The cha§SI§ g re ’ S —.
The chassis is con- [*% 3 f — 3 = i f_o °c§’o‘§°c9o !
structed from two panels .. . 0095086 C %o,
of 7xin, paxolin. These are Al fixing holes 4BA clearance Z‘ﬁ;ﬁ?ﬁgragfsﬂgﬁk l'lt%Ies .,,——‘i’/'l'/o o} \‘ i
conneclzted N together by " W form speaker fret \ a8
four lengths of 4BA or %6_Jie “ 3,70 | —k 1 12%
q Cut—out fo 75 hol 3% 2
6BA brass studding. The 1 C T wave?:han; /Bg?‘g fgg/\g#me 8 ’ \\ 1% § '
main (rear) panel carries 1/4’7%__ s silde switch i L \7 i
all of the components, 7/1?— - i N T
except the loudspeaker, A e — T ,, ) W
while -the larger second "’/avfg"'ev?z"i 5 Y 78 ‘]{L — 2l — el
panel has mounted on it M= l ‘é 'R ) y"é A 2
the loudspeaker. This | 137 | o g NRY
system allows the speaker ! L s i 1 2"{ Fixing hole dimensions may vary for

to be positioned close to
the front of the cabinet
and provides a convenient battery space.

All the component centres and positions for the
various holes are shown in Figs. 2 and 3. When
. drilling for the tuning capacitor shaft and the six
holes for the screwed brass rods, bind the two panels
firmly together with plastic tape and drill holes in
both simultaneously. Make sure, of course, that the
panels are correctly aligned with the shorter panel
on the left. It is not necessary, however, to drill
the two or three fixing holes for the tuning capacitor
through both panels as the extension spindle or shaft
only passes through the front panel. Note the clearance

different models of loudspeaker
Fig. 3: The front panel driiling plan.

spot marked on the panel in red between pins 1 and.
6 so that intermediate pin numbers can be identified.
On the P50/1 transformer there will be found an
identifying red spot on the top of the screening can,
and between pins 1 and 6. A template should also
be made for the tags of the driver and output
transformers.

Special care should be taken when drilling the
centres for the Jackson ‘00’ gang capacitor. Take
‘great care that the mounting screws are not too
long, or the fixed plates of the capacitor may be
fouled.
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This padder can be omitted
. [If the correct value of 1775pF
is available, Difficulty was
experienced in obtaining
this exact value so a 250pF
variable was used, but
adjustment of long—wave
~section was found to be
very tricky.

1 spotted
czzz | as required)

Main pane! drilled for tags which project through

<1

¥

S

4BAclear | 14
A

Material: Perspex

e

Also required : 6 pleces of 4BA
tapped rod, each 214 long and
36 4B8A nuts

Chassis rear feet 2 off,
from brass curtain rail

Slide switch

1 e e ————

4BA or 6BA
mounting
S

Tl

Fig. 4. Details of the sub panels, control mountings, chassis feet and
l.w. trimmer capacifor support. Tag panel A is shown on the [left,
~ panel B on the right.

The author drilled lots of small holes at random
all over the panel, which may be found useful if
the constructor finds that an odd wire needs to be
. passed through the panel. This drilling should, of
course, be done before actually mounting the
components on to the panel.

Wiring

With the circuit diagram Fig. 1 and the wiring
plan Fig. 6 to refer to, the constructor should find
no difficulty as there is.plenty of space available.
The author prefers the method of laying resistors
and capacitors flat on or near to the panel, rather
than the more conventional method of mounting
these components verticaily. Make sure that all
the electrolytic capacitors are correctly connected
for polarity. It is best to solder the transistors on last.
the triangular arrays of screws on tag panel B being
provided to allow all other components to be put
into position and wiring completed first. Colour spot
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10.

1

marking beside these pins is useful to avoid mistakes
when the transistors are soldered on finally. The
spot marks should be put on bhoth sides of the
panel. )

Care is needed when soldering to the if.

transformer and oscillator coil pins, which should
be gripped with a pair of thin nosed pliers to form
a heat-sink.
' The potentiometer with its incorporated switch
is a little tricky to wire up and colour coding beside
the small tags might be an idea to avoid mistakes.
Note ‘also the colour coded and numbered tags on
panel A (Fig. 4) which tie up on the circuit, with the
leads taken from the ferrite rod aerial.

A little extra spacing is needed, incidentally, at

‘each side of the tuning capacitor to avoid the grub

screws of the extension spindle, these project slightly,
and free rotation of the control is essential.

Fig. 6 gives an idea of the length of the various
wires required. Wires not connected are shown
crossing, and only where a black dot is shown are
the wires soldered together.

The Weyrad transformer LFDT3 has a split
secondary, and there is a correct way of wiring it
so the author advises the reader to study .the
Weyrad literature before connecting it. The colour
code spot denotes the start of the primary.

Alignment

A signal generator is, of course, the ideal instru-
ment to use for alignment, but an alternative pro-
cedure is feasible, and will be described.

1. Switch the set to m.w.

2, Set the aerial and osciliator
mid-point. .

3. Use tuning scale to set tuning capacitor to
correct position for the local station.

4. Adjust the oscillator coil core to bring this
station in at the correct point on the tuning
scale.: ) .

5. Tune to a weak signal anywhere in the band,
preferably one not subject to fading, and adjust
the i.f. transformer cores for maximum output.
This will ensure that the i.f’s. are peaked for
maximum gain.

6. Tune to the high frequency end of the band and
adjust the oscillator trimmer to bring the
station in line with the scale calibration.

7. Tune to other end of band and adjust the
medium wave coil on the ferrite rod for
maximum gain. : '

8. Repeat steps 5 and 6 until adjustment of one

end has no effect on the other.
9. Switch the set to L.w.
Tune in Radio 2 on 1500m. and adjust lLw.
‘aerial winding for maximum volume.
”Zl"riin C15 to obtain maximum volume of Radio

trimmers to

11.

Use the correct trimming tool; a thin brass strip
mounted in an insulating handle. The brass strip
should pass right through the full length of the slot
in the iron cores of the transformers and oscillator
coil. Do not use an ordinary screwdriver for these
adjustments or the lugs will break up and jam in
the thread.

The scale used is that issued by Weyrad for use in
conjunction with their rod aerial RA2W. Unless the
set is incorporated in its cabinet, on to which the
scale is 'glued, the alignment adjustments will have
to be delayed until the cabinet is completed.
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Fig. 5: (above) The component layout viewed from the rear of the case, the drilling plan is shown in Fig. 2.

Fig. 6. (below) The main wiring diagram.

To battery

Front cover papel seats
exactly into 3/g square
frame of cabinet
and is shown cut away
to reveal main chassis

Positive bus—bar of 18 SWG,
tinned copper wire

Y

Loudspeaker
aperture

Negative bus—bar of 18 SWG=], ! |
=== tinned copper wire =

The cabinet

The author has always favoured plastic laminate
material, such as Formica, for radio cabinets. The
material is light and very strong, so that when built
on a light section wood frame it cannot warp.
Further it can be obtained in many attractive

colours.

When the panels are cut out they should be
fastened together with adhesive tape and trimmed
up to make exact pairs. Unbind and bevel all the
edges at 45°, which makes a neat cabinet with
flush edges. On the front panel a frame of #in
square stripwood is next glued, spaced from the
edges to a distance equal to the thickness of the
material. The frame thus formed need not be
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% components list

Resistors

Rl 56kQ R12 100kQ
R2 68kQ R13 15Q
R3 22kQ R14 6800
R4 56kQ " R15 6808
R5 68kQ R16 47Q
RS 1kQ R17 47Q
R7 47kQ R18 82kQ
RS 22kQ ‘R19 82kQ
R9 1kQ R20 1:2kQ
R10 1kQ R21 100Q
R11 22kQ

All resistors £ watt, 10% tolerance
VR1 5 kQ log. potentiometer with switch

Capacitors
C1  002uF C9  00uF
c2 001uF C10 100uxF, 12V
C3 8uF, 12V C11  2uF, 12V
C4  002uF C12 2uF, 12V

C5 215pF, 2% ceramic C13 100uF, 12V

C6 175pF, 2% ceramic C14 100uF, 12V

C7 002uF C15 250pF trimmer

C8 002uF

VC1, VC2 208+176pF tuning capacitor. Jackson
type “00".

Inductors

L1 Ferrite rod aerial, 6in, x 7%in., Weyrad RA2W

L2 Weyrad P50/1AC oscillator coil (red spot)

IFT1, 1FT2 Weyrad i.f. transformers type P50/2CC

(white spot)

1FT3 Weyrad i.f. transformer type P50/3CC (blue
spot)

T1 Driver transformer. Weyrad LFDT3 or Radio-
spares T/T1

T2 Output transformer. Radiospares T/T2

Semiconductors
Tl AF117 Tr5 0C81}matched air
Tre  AF117 Tre  OC8f B
Tr3 AF117 D1 GDY9, OA81, OA91, etc.
Trd OC81D

Miscellaneous

Loudspeaker 2Lin. diameter 32 or 82, SW2, 2 pole
2 way slide switch; paxolin sheet; 4BA brass stud-
ding; battery clips; Formica for case etc.—see text
for case materials.

_mitred to 45°, but the lengths should be exact and

tried out before glueing. The top panel should
also be fitted with a $in. wood frame but only on
rear edge. The end panels and bottom may be left
out until after assembly before glueing on the
remaining strengthening stripwood pieces.

Before actual assembly of the panels into box
form it is best to cut out the large hole for the
loudspeaker in the top right hand side of the front

anel.

P Assembly is quite simple. Treat the outside faces
of the 4in. wood framing with Evostik and after a
short drying time bring the panels together to form
the box shape. Then cut the lengths of %in. stripwood
for the sides, and lengths of }in. square wood for
the battery holder and glue them in individually.
Four screw holes only are necessary for the back
panel cover which can be countersunk. The best
method of getting the correct position for drilling
out the clearance holes for capacitor spindles and
that for the potentiometer knob is to spot at each
centre with Indian ink. The chassis can then be
carefully inserted until the spindle and knob touch,
leaving a black dot on the panel. The large hole for
the potentiometer knob can then be marked with
compasses, cut out by means of a fretsaw and
piercing saw blade.

The front panel of the chassis should fit neatly
inside the frame of the front panel of the cabinet.
A piece of speaker fabric can be glued inside, over
the speaker aperture to improve the appearance and
exclude dust. :

The carrying strap was cut from lin. plastic
material, and the cross strips from Formica.

The set described has been in use continuously
for several months, and yet no maintenance has so
far been necessary.’

PRACTICAL WIRELESS and
PRACTICAL TELEVISION \

FILM SHOW

Caxton Hall, Caxton Street
London S.W.1
Friday, March 6th, 1970

at 7.30 p.m.
Come and spend an interesting evening (free tea
and sandwiches), which will include a colour
film entitled SOMETHING BIG IN MICRO-
CIRCUITS. lan Nicholson of Mullard Ltd., will
be the principal speaker. W. N. Stevens, Editor,
Practical Wireless and Practical Television will
be in the chair.

A vacancy exists on the editorial staff of

PRAGTICAL WIRELESS

Required to prepare articles from authors
copy through to final printing. Knowledge
of modern electronics and editorial procedure
essential. Applicants are invited to write to
the Managing Editor, Practical Wireless,
Tower House, Southampton St., London
W.C.2. giving full details.




REFAIRIN

12in. loudspeaker that had suffered from the

attentions of house-proud mice. The mice had
succeeded in removing most of the cone but the
voice coil, leads and inner cone support were intact.
(Fig. 1.)

1 suggested that the unit should be returned to
the makers for re-coning, but the owner was horrified
to learn that this would cost at least £2 and probably
£4. He bought a new low-cost 12in. unit for 32s.
and presented me with the relics of a first-class
loudspeaker.

This presented such a challenge that I decided
to try to make an entirely new cone, incorporating
some ideas I have had on this subject.

A BIT OF THEORY

The problem is that the cone should be as light
and rigid as possible and also be very free to move.
Some of the best loudspeakers use. expanded plastic
foam diaphragms, constrained by a soft plastic roll
surround. This arrangement produces a loudspeaker
that is very free of distortion and coloration over
a band from maybe 40Hz to 2kHz, but a tweeter
is also needed.

Alternatively, a soft corrugated paper cone can
produce sound over the whole audio band, but this
is achieved because the cone does not vibrate as
a whole at the highest frequencies; only the centre
moves and h.f. radiation may be improved by fitting
a small inner cone to the voice coil. This type of
speaker generally gives a rather poorer performance
than is realised with separate 1.f. and h.f. units.

In production, the cones for both types of speaker
are stamped or cast in a mould. Obviously, it is
unrealistic to try to make a mould for a single
loudspeaker and the amateur must try to build cones
in a different manner, not losing sight of the need
for lightness, strength, and a flexible surround.

There must be thousands of old loudspeaker units
lying around unused because the cones are damaged.
Any of these is a suitable subject for restoration
and the methods suggested should make a unit with
a very good performance.

MAKING THE OUTER CONE

The first thing with any unit is to remove most
of the old cone; this may sound drastic, but it makes
things far easier. Remove the paper or felt gasket
from the chassis and remove the old cone surround
from the chassis. Trim the cone to leave a rim
about }in. wide around the coil former and leave
a support for. the voice coil leads. (Fig. 2.) You
must be very careful of the voice coil leads; if you
wreck them it is very difficult to save the speaker.

The outer cone is made from a sheet of thin
good quality paper. I used tracing paper, but good
lightweight drawing paper is also suitable. This
must be marked out in such a way as to make a
suitable shaped cone. In the case of a [2in. Good-

I WAS recently asked for advice about an old

H.C.BENNET-CLARK,B Sc., Ph.D.

Fig. 1: The 12in. Goocdman's loudspeaker attacked by mice. The cone
has been destroyed, but the coil assembly is intact.

man’s which has a fairly steep cone of about 105°,
this can be made from a circle of 6in. radius, with
a sector of 90° removed. (Fig. 3.) There are various
tips that will assist you in making a suitable paper
cone. Do not use the sheet of high quality paper
for this experiment—use brown paper.

Draw a circle of 6in. radius and inside that draw
concentric circles of radius .5%in., S5iin., Sin., and
in the middle of %in., 1in., 14in., 1iin. radius (as
in Fig. 3). Draw in a radius and cut along this,
cut around the outside circle and around the inner-
most circle. This will give you a’ variable sized cone
former, which can be pinned or glued temporarily
and offered up to the voice coil.

The aim is to make a template for the final cone.
By adjusting the amount of overlap the cone can
be made more or less acute and you should aim to
make it fit with a gap of about }in. all round the

Fig. 2: The cone is trimmed and tidied up. The surround is removed
entirely.
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Draw these |
circles 1/4 apart

inside of the chassis level with the rim. The outer
diameter can be trimmed to size by cutting all round
one of the lines that you draw. The inner diameter
should be made a snug fit.around the outside of
the voice coil former, again by trimming all round
inside the template, using the lines as a guide. Then
mark the template to indicate the degree of overlap
required to get the correct angle.

The template for a 12in. Goodman’s unit is shown
in Fig. 3. Very conveniently, the cone is made by
cutting out a 90° sector. The outer radius is about
6in. and the inner radius about #n. After marking
out the circles with compasses, mark out a series
of radii as is shown in the diagram: these and the
tags “A” and “B” are used later to align the cone
in the chassis. I have drawn the cone template so
as to suit either a 6-hole chassis or a 4 or 8-hole
chassis. If the chassis has 3 or 6 holes, draw in
the radii and tags shown as full lines in the diagram.
For a 4 or 8-hole chassis, 3 equidistant lines should
be drawn, as shown dotted and the tags “B” should
be made, Cut out the paper and glue it up using
the overlap and the various circles as guides: if
you do this, it should be truly conical.

Obviously, if the loudspeaker had a flatter cone,
-requiring a sector of only 60° to be removed, the
“A” radii should be spaced 100° apart or the “B"
radii 75° apart.

Now you must attach the paper cone to the
existing voice coil. This job must be done perfectly
as it is the basis for the final cone. I used balsa
wood cement spread pretty thickly on the old cone
and then offered up the new paper cone, fitting it,
rather like a motor tyre so that the lines drawn
around the new cone were concentric with the voice
coil. While setting, the cone was held in place by
Sellotape between the chassis and the tags on the
edge of the cone.

When the glue has set, it is an advantage to fit
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Giue the two
shaded areas together
as accurately as possible

Leave ‘A" tags for a
30r 6 hole chassis
or leave 'B' tags for q
4 or 8 hole chassis

Fig. 3. Diagram showing how a sheet of paper should be marked out
to make a suitable cone for a 12in. speaker. The detailed dimensions
willdepend on the speaker, but this will serve as a guide.

an extra layer to the inside or apex
of the cone: this inner cone can be
about lin. wide and serves to
strengthen the attachment of the
new cone to the voice coil,

SUSPENDING THE CONE

The edge -suspension should be
firm enough to support the coil in
the magnet but flexible enough to
allow free movement of the cone.
Suitable materials for the suspen-
sion are chamois leather (expen-
sive), cloth or polyurethane foam.
A sheet of foam, 15in. square and
+sin. thick costs 7d at Woolworths,
but be careful to get the thinnest
material!

This foam is marked out into a
ring of the same outside diameter
as the chassis and an ihside
diameter about {in, smaller than
the new cone. ’

The new cone is temporarily
suspended by attaching the tags on
its edge to the chassis. In doing so, ensure that the
cone is circular and centred (I found that it was a
help to put a disc into the cone to shape it: try a
7in. gramophone record), the chassis holes can be
used as guides.

The ‘foam surround is cut into 4, 6 or 8§ equal
sectors and two opposite sectors are glued to the
chassis using Copydex adhesive. The inner edges of
these sectors are then glued to the cone. After the
glue has set, test that the cone moves freely. Continue
thus until a complete surround has been built and
replace the gasket strips (Fig. 4).

STRENGTHENING THE CONE

The thin paper cone will be far too flexible for
hi-fi purposes. It can be made very much more
rigid by reinforcement with expanded polystvrene

Fig. 4: The thin paper cone is suspended at its edge by polyurethane
foam. The centre s reinforced and guide lines help in centring the cone.



Fig. 5: The finl'shéd bass unil. The cone has four layers of polystyrene
foam and is finished with atuminium foil,

Glue edge B
to line AB'

AB—

circle

Giue edge A
under iine AB’

Fig. 6 Diagram showing how a sheet of card should be cut and glued
to form a small h.f. radiator for the centre of the large cone.

polyurethane foam
damping ring cardboard

Inner cone

Gilue inner cone

.7

Fig. 7: Diagram showing the fitlting of the h.f. radiator cone to the Jarge
cone and the siting of a damping ring of polyurethane foam.

cut out
this circle

2 layers of
polystyrene
foam sheet

Nt

new paper

_ ~s—flexible
Coil support

coil on tubular
< former

foam. The foam can be bought as a roll of house-
hold insulation costing about 6s ild for 33ft. x
3ft. x 2mm. This very light material is cut to the
same shape as the cone template (Fig. 3) and
divided into .three or four sectors. The sectors are
then glued around the inside of the thin paper cone.
This glueing must be as strong as possible and 1
suggest you use either Copydex or Britfix balsa
cemer)u (many glues dissoive polystyrene-—carry out
a test).

At this point you must decide whether you want
a hi-fi bass unit or a medium quality full range
unit. For hi-fi you need a rigid cone, but this will
not respond well above 2kHz. For medium quality,
the cone may be less rigid but should be fitted with
an auxiliary high frequency cone at the centre.

The rigid L.f. cone is made by adding three further
layers to the cone. The gaps between. the sectors
of succeeding layers should be staggered for strength.
These layers are glued on with Copydex. The cone
is finished off with a layer of aluminium cooking
foil, again cut to the template and glued with
Copydex. This foil is rolled down on to the cone
with a smooth object to ensure adhesion and is
rolled over the inside and outside of the cone. The
centre of the cone is finished with a dust cap of
polyurethane foam (Fig. 5). This speaker should not
be expected to perform well above 2kHz.

The medium quality full range version uses only
two layers of polystyrene foam
and no aluminium skin. It is fitted
with a laminated inner cone of 60°
angle. This accessory cone is made
from a circle of radius 4in.
marked out as in Fig. 6. Use thin
card, similar to postcard, and mark
out a series of guide-rings +in.
apart; these will help in fitting the
cone to the voice coil. Cut along
a single radius and fold the two
cut edges, one inside and one out-
.side the cone to form the double
cone. Glue it carefully all over
with Copydex, .

As the purpose of this small
cone is to radiate directly from the
coil, it must be fastened firmly to
the voice coil tube. First, trim up
the polystyrene foam around the
apex of the large cone, until the
small cone is a snug fit on the
large cone and edge of the coil
former (see Fig. 7). Then trim the
< 7 apex of the small cone, using the
= guide-rings to ensure concentricity.
until the cone apex is only slightly
smaller than the large cone. Then
glue the small cone on to the large
cone and coil former with balsa

cut along
& this line

firmly to the
] outer cone cone cement.. ,
L/md coil Practncal experience shows thaf
R, former old cone thin cones of this type have un-

desirable resonances. These can be
damped to a great extent by fitting
a ring of polyurethane foam be-
tween the h.f. cone and the main
cone. This should be made of %in.
thick foam (Woolworths, agair
cut in a ring of outside radius
2%in. and inside radius 14in. an¢
fitted over the inner cone as ir
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% components list

Approximate
Materials required cost
1 sheet tracing or drawing
paper 15in. x 20in. 6d,

1 roll polystyrene foam wall (You only need about

covering 33ft. x 2ft, x 2mm. 6s.11d.* 3ft. of this, so you
can scrounge itl)

1 tube balsa wood cement :
(Britfix) 1s. 3d.

1 tube Copydex 2s, 6d.

1 sq. ft. of domestic foil (L.F. (Give the rest to your
unit only) 2s.9d.*  wifel)

8in. square of card 0.015in.
thick (Full range unit only)

1 sheet polyurethane foam

15in. x 15in. x Tsin. 7d. Woolworths.
1 sheet polyurethane foam
6in. x 6in. x #in. 7d. Woolworths.

{Full range unit only)

14s. 9d, or

12s. 7d.
* You can restore about ten loudspeakers from these
packages!
Tools

Pencil, ruler, protractor, pair of compasses and scissors.

Fig. 7; this is not glued in place. An appropriate

circle of foam should be cut and giued inside the
inner cone to protect the pole of the magnet from dust.

The main problems are that the new cone may
be eccentric or may not be firmly glued to the voice
coil. This is very easily tested by feeding the speaker
with between 3 and 10 watts of 50Hz signal; for
a 3() speaker, 4 to 6 volts; or for a 15} speaker
8 to 12 volts from a transformer will provide this

power. The cone should vibrate through about 3in., .

but should not set up a scraping noise in the process.
If the speaker can stand this usage, it should stand
domestic music! 3 )

For various purposes, it is useful to .find the
bass resonant frequency; unfortunately, you will
need .an a.f. generator and an amplifier for this.
Connect an a.c. voltmeter across the loudspeaker
and feed from the amplifier via a 150Q to 30Q
resistor. Resonance causes the loudspeaker impedance
to rise and thus the voltage across the voice coil
rises and the point at which this voltage is maxi-
mum is the resonant frequency. Alternatively, the
‘resonance can be seen as a greatly increased ampli-
tude of cone movement. When designing a new
enclosure, the resonance is used to assist in tuning
the enclosure and so the value should be noted
carefully.

If the finished cone causes rubbing on the poles
of the magnet, it is a comparatively simple task
to re-align it; the site of friction can be observed
and the whole cone pulled to and fro to free the
coil. After the correct pull has been found, the foam
surround can be freed from the cone and re-glued
appropriately.

The instructions given here hold for a typical
12in loudspeaker with a pole piece of about 13in.
diameter. For other units, appropriate adjustments
to the dimensions will have to be made.

If you do not have a tweeter or crossover unit,
the wide range medium fidelity unit can be used
without further modification.

For the best results, the 1f. unit is preferred.
My speaker responds very smoothly from 50Hz to
1-5kHz, and is flat over this range to + about 5dB.
The bass resonance is 32Hz. a
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URING the winter months there is quite a
D fot of DX on the medium waves from about
1500 hrs. GMT onwards. Stations reported
recently include Taiwan 750 KHz; Bagdad 760; Radio
Irana Teheran 895 (closes down at 1930 hrs.); Anwhei
China on 940; Kermanshah Iran 985; AIR Calcutta
on 1130; VOA Okinawa 1178 (behind -Horby
Sweden); Kabul Afghanistan 1280; China -1290;
Teheran 1325; Kuwait 1345; Ahwaz Iran 1390. The
VOA station in Malalos in the Philippines on 920
was transferred recently to the Philippines govern-
ment and is now called the Voice of the Philippines,
it has programmes in ~English and signs off at
1600 hrs. Later in the evening a number of interesting
African stations can be heard. Tenerife in the
Canaries is usually a prominent signal on 620 KHz.
Monrovia in Liberia on 629 is more difficult but
has been logged. EAT103 Radio Sahara in El Aioun
is on 656; Dakar in Senegal on 764 is generally
strong after Sottens closes down; EAK92 Las Palmas
Canaries is on 827 mixed with EAJ]' Barcelona:

EFJ57 in Tenerife is now on 894 after moving’

recently from 872; EAJ202 Radio Villa Cisneros
in Spanish Sahara is on 998; Radio Atlantico Las
Palmas on 1097 is behind EFE14 Madrid; Conakry
Guinea on 1403 is invariably a'strong signal with
African music after 2300 hrs.; Funchal -Madeira
1529 is sometimes audible before close down at
2300 hrs.

A pumber of European MW stations broadcast
special programmes in English for DXers. Sweden
Calling DXers is on 1178 KHz at 2300 hrs. GMT
on Tuesdays, Radio Portugal has a DX programme

on Mondays on 755 and 1161 at 2300 hrs. and on 1412°

at 2315 hrs. Recently, Deutschlandfunk on 1268 has
started DX Circle at 1800 hrs. on alternate
Wednesdays. This programme is introduced by Alan
Thompson of the World DX Club. Radio Andorra
701 KHz now has a nightly programme of pop
music and announcements in English starting at
midnight GMT. Reports are requested and should
go to PO Box 1, Andorra.

The writer is often asked by newcomers how they
can find North America on the MWs. At this time
of the year, the easiest station to locate is CBA
Moncton New Brunswick, an outlet of the Canadian
Broadcasting Corporation on 1070 KHz. Paris Il on
the same frequency closes' down at 2300 hrs. GMT
nightly and when the path is open CBA should be
audible after the Paris carrier is switched off. If it
is not. heard by 2330 hrs. then conditions are below
average and a further attempt should be made a few
days later, conditions do vary. Other stations that
have been logged recently between 2300 hrs. and
midnight GMT are VOCM on 590 in. St. John’s,
Newfoundland; WOR New York City on 710;
WABC also in NYC on 770; WHDH Boston on
850; CJON St. John’s Newfoundland on 930; WINS
in NYC on 1010; WBAL Baltimore on 1090
and WNEW 1130 in NYC. When conditions are
good numerous NA stations can be heard up to
0300 hrs. when interference starts to become
troublesome. CHARLES MOLLOY
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home and dry!

F.G.SADLER, G3UZ -

to have escaped discovery,

and I have never seen in
print, and that is “How to buy
and get into the shack,
unbeknown to the wife, new
gear”. I have been around this
country and abroad visiting other
“Hams” at various times and dur-
ing this period, have picked up
quite a few hints and tips on this
subject, and for what they are
worth I will try to pass them on.

First tip is to get the XYL to
pay a visit to her mother and as
soon as she is out of the way,
go out and buy a new bit of gear.
As soon as you arrive home place
it on the bench with other equip-
ment, if after a time she happens
to spot it, do not worry, you can
get away with it in nine cases out
of ten, by saying: ‘“Haven’t you
seen that before dear, it has been
laying on the bench for years.”
I know this can work very well,
as, just after the war, I got rid
of XYL as described above, and
straightaway went down to radio
dealer and bought a RI1155
receiver. 1 had to carry it about
two miles to my home, but I was
so pleased about it all, it seemed
to me as light as a feather!

Tip No. 2, again you are think-
ing about a piece of new gear,
first thing to do is to get your
best friend, who by the way is
also a “Ham”, to pay you a visit
then after he has been there for
about half an hour and just as
the XYL is bringing a cup of tea

THERE is one item that seems { J d :.;‘ et

Just feel the surface,| [
it's bone dry!” !

“f reckon this paint is /
wonderful, don’t you? fﬂf'é ?
%

l.'..l. /‘;\
WL

into shack, let him drop the
remark that he has a bit of use-
less gear at home that he intends
to throw out, you up and say
(while wife listens) as a great
favour to him you will take it
off his hands for spare parts.

As soon as XYL is out, bring
in gear, place on bench, when she
arrives home again, take her in
shack, show her gear with the
remark, “What a good chap that
Fred is to be sure, look dear he
bas even brought it around”. One
look at it, and she will reply
“Another bit of rubbish, I
expect”. Alas it is a sad state of
affairs that wives think this way
but you've got your new piece of
gear!

No. 3 tip and best of all, to
my way of thinking, was passed
to me by a friend who resides
in Eire, and this is how it goes.

When you come home from
work, and you are baving your
meal, get your copy of PRACTICAL

i

:
il

.MWIH; ‘ §
|

dn

When smuggling a new
piece of gear into the
| shack. make sure the
W XYL is not lurking
" round the corner!

WIRELESS out and start to read
it. Suddenly you read out to the
XYL, an advert., contained there-
in relating to “So and So quick
drying paint”. “I must get a tin
of that” you say and you do so.
Now you have got your new

gear, which you have hidden
under cover of bench, so straight
to the shack you go, open up the
tin of paint, and paint an old
cabinet. When this has been done
(door and windows have been
kept shut whilst doing the job so
the smell of the paint cannot get
out), put new gear on bench,
stick old repainted cabinet under
bench, then rush out of shack,
to living room where XYL is
reading paper and say : “Come
and have a look at the job I have
just painted.” When she gets into
the shack the smell of paint is
really awful, however, do not let
her go back to her newspaper
yet. Just say: “I reckon this paint
is wonderful, don’t you? Just feel
that shiny surface dear, it is bone
dry.” Though she may feel the top
of gear, she will not take much
notice of it being new as she will
want to get away from smell of
paint, so once again you have run
out as a winner!

If later on, she does happen to
see it and asks about it, and where
it came from you can always turn
around to her and say “Why you
little silly billy, that’s that bit of
old gear I painted up, don’t you
remember?” Well, Mr. Editor, 1
have done my best to help other
“Hams” in their painful ordeals,
and 1 sincerely trust they have
happier times buying their gear.
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The

TWO-
FIFTY
TRANSMITTER

A S CARPENTER G3TYJ

PIOW that the 2-metre (144-146MHz) amateur

band is usable by GPO-licensed G8 (Class B)

call-signs additional to Class A licensees, a
reasonably potent v.h.f. transmitter design may be
of interest to readers. All parts used in the trans-
mitter are readily obtainable and the total building
cost, when every item has to be purchased, is in
the region of £10.

When operated in the author’s preferred mode,
viz. Al (c.w.) emission the transmitter will run at
up to 40W input from a 300V d.c. supply rail voltage
and at 25W input from 250V d.c.; running the

transmitter from a h.t. rail voltage lower than 250V
is not recommended, except perhaps for preliminary
setting-up operations.

Currerit requirements are 200mA (minimum) plus
3 amps from a 6:3V a.c. source for the heaters and
panel warning lamp. A complete power supply unit
(PSU) should be provided as an outboard item.

The transmitter keying socket is associated with
the penultimate r.f. stage but the final valve is fully
protected during “key-up” conditions by fitment of
a clamp valve. Provision is also made for type A3
emission (phone) working via an external modulator;
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Fig. 1: The complete circuit of the transmitter.
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anode and screen modulation requires audioc power
. of some 15W and must be provided by a separate
unit. Clamp valve modulation, although not so effec-
tive as preferred anode and screen systems, can
possibly be used; this does confer simplicity and a
suggestion regarding it will be made later.

CIRCUITRY

The complete circuit of the “Two-Fifty” trans-
mitter is given in Fig. 1 where the required final
output in the 2-metre band is secured via multiplied
oscillations generated initially at a nominal frequency
of 8MHz and obtained via a crystal. The crystal
oscillator coil L1 in conjunction with the triode
section of Vla is tuned to the third crystal har-
monic in the 24MHz region; this is injected into the
pentode grid circuit of V1b. Output multiplied to
72MHz is available at the pentode anode and is
developed across coil L.2. The 5763 valve, V2 then
doubles the 72MHz input applied to it and signals
in the 144MHz band are developed at the pi-tuned
anode-grid coil Le. The PA valve, a 6146, then raises
the signals to a suitable level for transmission.

Output is taken from a small link coil, L5, wound
centrally within series-tuned coil L4. In the PA
stage choke RFC3 and trimmer CT2 are neutralis-
ing items whilst the pair of sockets SK1-2 fitted in
d.c. supply circuit permit modulation to be applied
to both anode and screen from an external unit.

The PA anode meter M is useful as a current
monitor but for more precise tuning-up an absorp-
tion type wavemeter is preferred; meter M in the
prototype is a 5SmA fs.d. item shunted to read
0-150mA. The shunt value required is 0-2 ohms
approximately for the particular movement used and
this is made up by winding some fine enamelled
copper wire on to a %in. former and checking the
panel meter to f.s.d. against an external test meter
appropriately driven to 150mA.

PA PROTECTION

The drive voltage present at the “earthy” end
of choke RFC2 when the transmitter is operating is
in connection with the control grid of clamp valve
V4, but biasing it to cut-off; V4 is thus normally
inoperative. If the voltage developed across R13-14
by drive disappears at any time however, the clamp
valve conducts heavily and a large voltage drop
occurs across R15 as extra current is drawn; the
6146 valve screen voltage then fails low and the
valve is protected. The clamp valve thus immediately
offers itself as a keying safety device which can
operate in sympathy with the Morse characters
keyed. The valve specified for the clamp operation
is a 6CH6 but any small output pentode capable
of accommodating a current capacity of 40mA or
so is suitable.

Keying the transmitter causes h.t. voltage fluctua-
tions thus it is essential to stabilise the supply to V1;
series-connected stabiliser valves V5 and V6 enable
this to be done satisfactorily. A single QA2 stabiliser
valve can be tried but this does reduce the available
h.t. potential to VI to 150V. A type QS70/25 can
be used in place of the QS70/20 specified, provided
base differences are noted at the wiring-up stage.
Series resistor R6 should be so chosen that current
taken by the stabiliser valves does not exceed 20mA
under any circumstances.

/
Y components list

Resistors:
R1 15kQ R12 1kQ
R2  22kQ R13 27kQ
R3  47kQ R14 680Q
R4  1kQ . R15 15kQ, 5W
R 10kQ R16 27kQ, bW
R6  3-3kQ, BW VMg See text
R7  470kQ R17
R8  470kQ R1 8}27kg’ 20
R9 12kQ All W, 20% except
R10 390Q where stated
R11  22kQ
Valves:
V1 ECL80 va 6CH6
v2 5763 (or see text)
V3 6146 Brimar Vb 0OA2
V6 QS70/20
Capacitors:

C1 2,000pF ceramic  C13 1,000pF ceramic

C2 3,000pF ceramic  C14 5,000pF
€3 47pF ceramic C15 1,000pF ceramic
C4 - 20pF ceramic C16 1,000pF ceramic

C5 1,000pF ceramic  C17 1,000pF ceramic
C6 1,000pF ceramic  C18 1,000pF ceramic
(feed through VC1 12-5pF variable
type) CT1 20pF air-spaced
C7 1,000pF ceramic trimmer
C8 1,000pF ceramic  CT2 100pF trimmer
C9 1,000pF ceramic  CT3 50pF air-spaced
C10 1,000pF ceramic trimmer type C801
C11 33pF ceramic or similar
C12 1,000pF ceramic
(feed through
type)

Miscellaneous:
Key socket, self-closing type; Modulation input
sockets (2); Coaxial-type aerial socket; DPDT
switch; Valveholders (see text), B9A (3),
B7G (2), 1.0. (1); panel and chassis material;.
Meter, miniature panel type 0-5mA (see text) or
0-150mA.

SWITCHING

The function switching of the ‘“Two-Fifty” trans-
mitter is simply, if crudely, done by means of S1A-B,
one section being used for h.t. purposes and the
other for aerial change-over. A more refined method
of switching r.f. may be desirable but since the
system seems to work to date it is retained. Resistor
R16 is fitted as a current “bleeder” during “receive”
periods. On/Off switching proper is associated with
the external PSU.

LAYOUT AND CONSTRUCTION

Layout of v.h.f. equipment requires care and it
is thought that the layout adopted can hardly be
improved upon since it affords short, direct wiring. |
Wiring-up should follow normal v.h.f. practice with
a single chassis connecting point being used for
each stage; thick connecting wire of solid core—
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say 18s.w.g.—is required. Ceramic valveholders must
be used for V1, V2 and V3; a metal ring should be
associated with the V3 valveholder and tags No. 1,

4, 6 and 8 should be soldered directly to it with

short lengths of 18s.w.g. copper wire.

COIL WINDING

All coils are wound by hand and full details are
given below:

Coil Frequency Turns Wire

No. MHz S.W.g. Coil former and spacing etc.

L1 24 25
close wound, tapped &
turns from X1 end.

1in. air-cored, turns spaced
wire thickness.

L2 72 4 18 t.c.

16 t.c. 2in. dust-cored former, tuins '
spaced wire thickness,
centre tapped.

Sin. air-cored, turns spaced
wire thickness X 2.

Tapped centrally.

8in. air-cored. P.V.C.
insulated and inserted
centrally in L4.

enam.=enamelled copper wire.

L3 144 3

Mo

L4 144 4 16 t.c.

L5 — 1 22tc.

Note: t.c.==tinned copper wire,

RF chokes RFCi and RFC2 can be v.h.f. types
_or some 100 turns of fine enamelled copper Wwire
may be wound on to a 1IMQ resistor. For choke
REC3 40 turns of 36d.s.c. copper wire are close-
wound on to a iin. diameter air-cored former whilst
choke RFC4 consists of 50 turns of 30s.w.g. enam-
elled copper wire close-wound on to a 14in. length
of ball-pen barrel approximately }in. diameter.

TESTING

Initially the oscillator should be checked with a
low ht. voltage applied and with V2 and the
insulated jumper to sockets SK1-2 removed. A test
meter set to read 0-10mA connected from TP1 to
chassis (chassis+ ve meter prod) should indicate when
the core of L1 is adjusted; the core is first adjusted
for maXimum meter indication then rotated to
slightly disengage the windings and until the meter
reading falls by a small amount. Failure to make
this adjustment may result in the oscillator going

30 enam. 2in. dust-cored former, turns

S5000pF
° —iF
Mod in
o ~
) —~'ve b;as[ o . tve b\asl
Fig. 3: Suggested modification to permit clamp type

modulation.

“dead™ when switched on next time. An absorption
type wavemeter should now show the circuit to be
operative at the crystal frequency X 3, viz. in the
24MHz region. With V2 plugged in, the meter is
moved to TP2 and CT1 adjusted for maximum
indication after which L2 is checked with a wave-
meter for output in the 72MHz region. At TP3 the
core of L3 is set for maximum meter indication and
a wavemeter check at 144MHz made. If VC1 is
now rotated the test meter at TP3 should show little
or no change as L4 is tuned through resonance
but in practice a sharp downward kick may be
observed; when this occurs CT2 needs to be reset
and should be adjusted to provide but the smallest
change in reading when the test is repeated.

With the function switch S1 set to receive an
insulated jumper can be applied to sockets SK1-2,
a low-wattage lamp applied to the aerial socket and
power applied. The lamp should glow when SI is
mm\fed to “Transmit” and when VCI is adjusted for
lowest panel meter reading—say 100mA.

1 I — | £
( ) T T
4 Meter —
TC3
=t [IMs] = ve
1c14” —==Y
vC1 l B 'C?:’ffj_____.-
ILo-"'é%-CA

51/2"

Y%

i When the key jack-plug is inserted
—or the keying contacts opened—the
panel meter reading should fall very
Jow and the lamp should go out. If
this does not occur either the clamp
valve is not functioning or the 6146
vaive has “taken off”; this can be

X1 checked by momentarily touching the
tapping point of L1 with a screwdriver

» blade whereupon the lamp should dim
and then recover from the disturb-
1 ance.

The current passing through the
stabiliser valves should also be
checked; if they remain uniit resistor

st d Llskz

Fig. 2: The above-chassis layout.
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A PANORAMIC RECEIVER for

BY D. BOLLEN PART 2

Last month the theory and circuit of the
Panadaptor were given. This month’s article
deals with the construction.

PANORAMIC RECEIVER
CONSTRUCTION

USING Fig. 6 as a guide, drill a 5¢in. X 7in. s.rb.p,
panel to take the tuning capacitor mounting screws,
BYA coil holders, if. transformer tags, VR4, CI2,
the bias battery, and all turret tags. Also. holes to
take the aluminium bracket screws and the two
wires going to the diode tuner panel. Insert and
rivet all turret tags before mounting the above com-
ponents on the s.r.b.p. panel. Complete coil holder
and i.f. transformer wiring using Fig. 6b as a guide,
but ignore for the time being all connections to the
converter controls and diode tuner panel.

The next stage is to make up the diode tuner panel
on either O-l1in. matrix Veroboard, with 21 X 30
holes and copper strips running parallel to the long-
est side, or else plain drilled s.r.b.p. or the same mat-
rix with copper wire or Cir-Kit strips on the under-
side. Insert and wire up diode tuner components as
shown in Fig. 7, and take care to observe the correct
diode polarities. *

Four short ISS‘.W.g. copper wire legs will serve Top view of the Panadaptor—compare this with Fig. 6.
to mount the diode tuner panel onm top of the

To To IF stip or Sweep tuner panei
SRBP board X plate OV or MW rrx +9V omittgd for clsrity

ik i A

T Turret\&
tags ™
l . ‘| LA
I VR4 i@) To sweep gz °
| = <;tuner panel 'ﬁ
& IFT1 3¢ g
t——3l M) 34 —
f . ®
{ ve3
. E = Self tapping
This space =P T3 Bia
~ — available — — 5 g e | 5% battery screw
for |F strip Sb

vC2 '
I~~~4-Aluminium
batterycdamp

Aluminium

brackets ToSb TosSic

d YA Y Yol Y b b
== P VR1 " ¥ h 8
AT , A L 0L
VR3 { f From aerial
' Dial drive
! assembly

Fig. 6: The fayout and wiring diagram.
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earth VR2

i if Matrix pins fli

Board dimensions 3"x 21"

The plate is bolted to the tuning
scale drive assembly with two 4BA
screws and nuts, which also serve
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to secure the aluminium brackets on
the main s.r.b.p. converter panel. If
it is desired to have a tuning scale
with the lowest frequency on the
left-hand side, it will be necessary
to lengthen the drive cord and then
re-wind it as shown in Fig. 8a.
Whichever way the drive cord is
wound, a clockwise rotation of the
tuning knob gives a natural "deflec-
tion of signals on the oscilloscope
display to the right, and the band-
spread control VR2 works similarly.

After mounting the converter con-
trols VRI, VR2. VR3. and SI, offer
up the tuning capacitor spindle and
s.r.b.p. converter panel to the scale
drive assembly, then complete final
wiring.

ofio@o
=]

000000000000 0O000000000C0O00CODO0OO0

Fig. 7. The component jayout and wiring of the sweep tuner

panel,

(a) Details of converter chassis

1'
2%

.11,4,

18 swg aluminium
plate to take controis

ToVR3 ToVR2 Leads to tixed vanes of tuning capacitor
|

¥ TC1

18swg.wire mounts thr:eaded

through hole in panel
H‘“& and retained with solder.
Similarly wired at the rear

Solder tags

(b) Method of mounting
*sweep”tuner panel on
-8 ) l &

Chassis and tuning top of tuning capacitor

constructional details.

converter tuning capacitor, for details see Fig. 8b.
Solder tags (4BA) to accept the ends of the wire
legs are screwed to the tuning capacitor frame by
means of the tapped holes provided. After offering
up the tuner panel, solder the legs to the solder
tags.

gMake up and drill an 18s.w.g. aluminium plate
to take the converter controls, according to Fig. 8a.
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Jackson SL16 drive
=% with pointer travel
reversed by

SRBP panel
7'x 5%

of the tuning capacitor. -

COUPLING
ARRANGEMENTS

If a transistor medium
wave portable receiver is
to hand, this can be em-
ployed as a mixer-i.f. strip
without any modification,
by feeding the output
from the converter straight
to the “aerial socket of the
receiver, and by taking an
output straight from the
receiver detector diode
to the oscilloscope Y am-
plifier. The resistor R8
shown in Fig. 4 can be
inserted if instability is
experienced. A slightly bet-
ter arrangement is shown in Fig 9a, where switching
is included after the diode detector to prevent the
Ioud. rasping note of the sweep input being relayed
to the headphones or loudspeaker. Note also the
use of a 10mH r.f. choke in series with lead from
the oscilloscope X terminal, to reduce harmonic
interference from the timebase flyback, which can
be especially troublesome on Top Band.

A problem likely to be encountered when the
converter output is coupled to a medium wave
receiver via the ferrite aerial winding is that, with
the ferrite aerial still in circuit, it may be difficult
to avoid spurious medium wave signals, especially
after dark. Figure 9b gives an alternative method of
coupling which removes the ferrite aerial from cir-
cuit. Where the ferrite aerial has a separate base
winding, the circuit of Fig. 9¢ can be employed.

If a transistor receiver is not available for use
with the converter, a 1-6MHz if. strip will have to
be constructed, or purchased as a module. To achieve
a performance comparable to that obtained with
a mixer stage and 465kHz i.f. strip, the 1-6MHz if.
strip should have three stages of amplification. A
way of connecting the first i.f. stage to the converter
output is shown in Fig. 9d.

rearrangement
of cord

Aluminium
brackets
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(a) Converter coupled to a medium wave receiver. Also showing output connection to an oscilloscope.
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(c) Method of by-passing a ferrite rod aerial which has a
separate base winding.

AAAA
WW

AAAA
W

-l

3
v

(d)} Converter coupled to a 1-6MHz |F strip.

Fig. 9: Coupling arrangements for the Panadaptor—see text
for explanations.

When the medium wave receiver or 1'6MHz i.f.
strip employs p-n-p transistors its supply rail will,
of course, be at negative potential, which will con-

flict with the power requirements of the n-p-n tran- -

sistor converter. However, in the interests of stability
as well as simplicity, it is preferable anyway to
employ two batteries, one for the converter and one
for the receiver or i.f. strip.

Next month’s final part will describe the alignment
procedure and show the traces given on an oscillos-
cope by the prototype,

THE TWO-FIFTY TRANSMITTER

continued from page 778

Although in no way comparable to anode-and-
screen modulation a clamp valve system can be
tried when the simple additional switchery around
SF in Fig. 3 is suggested. Negative bias—3 or 4 volts
—sufficient to bring the panel meter pointer to about
half-scale is needed. Modulation from a simple 2-
or 3-stage speech amplifier using say 12AX7s and
with a crystal microphone should swing the screen
potential of the 6146 valve in sympathy with the
input signals. Adequate space exists on the trans-
mitter chassis for the inclusion of such a simple
modulator. It must be appreciated however that no
practical tests with this form of modulation have
been made.

So far no mention has been made of the actual
crystal frequency except to say that it should be
in the SMHz region; it should of course be selected
in relation to the particular area in which the trans-
mitter is to be used. The 144-144-10MHz region is
a nationwide c.w. segment but for phone working the
2-metre Band Plan zonings should be observed;
it is also necessary to keep clear of various Services
guard channels.

Final loading into the station aerial can follow
preferably using as an aid an absorption type wave-
meter: the setting assigned to trimmer CT3 can then
be found which affords optimum performance. i
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Ireless

practically

commentary by

HENRY

No. 65

Obvious
Innit?

alf the fun of reading the
H glossier technical maga-

zines comes from their
correspondence columns. Profes-
sor Pundit begs for space to point
out that the formula for inter-
active floating feedback given by
J. Sproggs in his otherwise inter-
esting article contained the sort
of popular error usually attrib-
uted to inattentive schoolboys.
The parsating factor, given as
10~°Ztsw, had been proved
0-00729, too large in detailed ex-
periment by the Capanfish Lab-
oratories in 1937, and verified by
independent field research.

Well, of course, Sproggs is not
the man to take that lying down
and he parries smartly to the
effect that the learned Professor
should have taken more trouble
to read right through the offend-
ing article, where, in para 4 of
Page 391 he would have seen that
parsation was indeed compen-
sated by. factor K. Mr. S. goes on
to say that he is surprised that
Prof. P. should have seen fit to
use the now discredited Binnacle
Assessment. It was to be hoped,
for the sake of the professor’s
pupils, that the bulk of his teach-
ing was not based on such falla-
cious argument.

Thoroughly incensed, the Prof.
fights back, quoting armsful of
sources, and Sproggs caps him
with reference to recent spin-off
researches from the NASA pro-
gramme. He implies that the Prof.

T e
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His head buried in the sand.

782

has his head buried too deeply in
the historical sand.

It goes on for a few months,
with others joining in to add their
weight or villify; with the inevit-
able red herring letter (which
Henry always suspects the Editor
to have written himself), until a
terse ‘This correspondence is now
closed’ allows us to concentrate
on another argument that has
sprung up.

Half the trouble with these
‘frank exchanges’ is lack of com-
munication. Words are a treach-
erous form of communication,
especially when used to discuss a
subject as beset by different stan-
dards as electronics. Or, worse,
high fidelity audio, where one
man’s power is another man’s
fixation.

Just at present.there rages an
argument about the relative merits
of Class A and Class B operation
of push-pull transistorised output
stages. The protaganists have been
polite, so far. Gordon J. King
has recently been experimenting
with amplifier assessment, and
concludes that crossover distortion

.is such a subjective matter that by

the time you have got down
to the low levels where you doubt
the validity of your instruments,
the noise level of the amplifier
masks instrumental interpretation
anyway. Agreed! There does not
seem much point in donning ear-
phones to listen to your hair grow.

Taking a practical example of
a 20-watt amplifier (r.m.s., we pre-
sume?) with the good noise figure
(overall noise relative to full
power output) of 78dB . . . You
will already have noted that we
needed to qualify two of our para-
meters—that's how it goes with
hi-fi lads . . . he works out the
maximum distortion measurable
by the usual methods, and finds
that this gives a ratio to the noise
level of 2900:18 (44dB, or 0-65%).

From which we conclude that
it is virtually impossible to mea-
sure low-level distortion at power
around the 10mW mark (for the

aforementioned amplifier) as the
distortion falls into noise.

Let’s come down a bit to where
the air is not refined. Down to
information retrieval, in fact. That
formidable terfn simply means
being able to flip over the pages
until you find the data you want.
My back numbers of PW are
well-thumbed and dog-eared by
this process because I had no
way of finding the information I
wanted except a vague jog of the
memory and a patient flip. Now
you would think that someone as
erudite as Marshall McLuhan
would see the value of browsing.

But, No Sir, in Dewline News-
letter he talks about communica-
tions and says: ‘To go on build-
ing nineteenth century spaces for
the storing and dissemination of
classified information is perfectly
natural. It is also fatal” He goes
on to advocate microfilmed books,
available to all at the touch of a
button, extracts appearing on your
TV screen.

If the Dewline extract had ap-
peared in one of our technical
glossies. McLuhan would soon
have been challenged. What seems
obvious to the dogmatist can be
torn to pieces by the terriers of
technical readership. He has over-
looked the basic point about
books—that all the information is
under one’s hand; that browsing
can turn up related facts. as we
subconsciously do our ferreting.



BROMSGROVE & DISTRICT
AMATEUR RADIO CLUB

G3VGG

John Harvey, a keen SWL, decided to put a
CQ in the local newspaper calling any radio
enthusiasts to a meeting at the Bromsgrove Co-op
Hall. Twelve chaps turned up for the first meeting.

Among them was the Late Jack Casey, G8IC.
Jack was a great help in helping to form the rules
of the club and getting the finances organised. The
present chairman Jack Gwynne, G2CLN has held
that office right from the first meeting and has played
a major part in the development of the club. G2CLN
has been a source of inspiration to the members
in getting club projects organised and also in helping
with RAE lectures.

Other founder members include the present
treasurer, John Harvey and J. Dufrane (Hon. Sec.).
Since then the club has made great strides, a
prominent landmark was the acquisition of a club
shack. January 1st 1967 saw every able-bodied
member armed with paints, brushes, tools, etc. and
in a short time work benches and an “operating
table” were fixed up. Now the shack boasts a top
band Tx and various Rx sets for members® use. In
addition, the club, using its call sign G3VGG takes
part in various contests.

NFD is a very popular event and at the present
rate of progress we should win the event in 1975!
VHF and fm. in particular is becoming very
popular and a club project organised by G2CLN is
for a 2m f.et. converter. The club has operated
portable on 2m on the Clee Mills.

A very popular event is the annual mobile picnic:
this is a true picnic and the aim is to cater for the
wives and kids as well as the amateurs. This year's
picnic on August 31st was held in the grounds of
Hartlebury Castle, near Xidderminster, talk-in
stations operating on 2m and top band.

THE club was formed in January 1965 when

e - A Lnte 1‘-_+- e

A group of members at the finish of the 1967 N.F.D. event

Other outdoor activities include several exhibition
stations put on at local fetes and flower shows.

The club’s newsletter is edited by Ray Young and
his XYL.

Licensed members include Howard, G3NOY:
Robin, G3WNT; Hugh, G3VHL; Ian, G3WUG:
Ken, G810 and several perspiring RAE candidates.

For SWL members the club runs a logging contest
—each month a specified band with points for
number of calls logged. A trophy has been presented
by G2CLN to be awarded to the winner at the end
of the year.

Club meetings are held every second Friday of the
month at the Co-op Hall in Bromsgrove, talks and
demonstrations with film shows, etc. Visitors are
welcomed.

Details from Jack Dufrane, Hon. Sec., 44
I—}Ilzitzelton Road Marlbrook Bromsgrove, Worcester-
shire.

ISSUES WANTED

...September 1967 issue of Practical Television.—R. H. Taylor, 7 Anfrobus Close,
Sutton, Surrey.

...the issues of P.W. containing part 2 onwards of the Spectreuphon article by
1. J. Kampe! (March 1964 on}.—E. J. Thornton, Townley Hall, Burnley, Lancashire.

...February 1963 issue of P.W. which contains details of the General Purpose
Communication Receiver by R. F. Graham.-—W. Butterworth, 50 Kinder Avenue,
Hazelhurst, Ashton-under-Lyne, Lancs. .

...February 1966 issue of P.W.—James Beveridge, 18 Braeside, Haugh of Urr,
Castle Douglas, Kirkudbrightshire.

...issues of P.W. from May 1966 to February 1967; from November 1967 to January
1968 and the March and Aprif 1968 issues. Dates inclusive.—M. Donald, 116 Moncks
Spur Road, Redeclifis, Christchurch 8, New Zealand.

t. ‘ﬁ‘June 1964 issue of P.W. please state price.—45 Victoria Street, Burton-on-Trent.

affs.

...loan of these issues of P.W.: April and May 1966 and September to December
1967. Also would like Tape correspondent interested in SWL and of 16 years of age.—
Kevin Piper, 118 Hawthorn Road, Bognor Regis, Sussex.

...sell or lend March and April 1967 issues of Practical Television.—R. A, Jackson,
228 Woodside View, Honington, Bury St. Edmonds, Suffolk.

... February 1968 issue of Practical Television.—Michael Camilleri, 18 St. Anthony
Street, Valietta, Malta.

...February 1966 issue of Practical Television containing the article Scope from
an old TV Chassis.—dJ. P. Thurgood, Moorfield, North Cowton, Northallerton, Yorks

...the Practical Wireless magazine dated May 1963 containing the Double Con
version Communications Receiver.—Keith Portman, 23 Fell Wilson Street, Warsop
Mansfield, Notts.

...August and September 1961 issues of P.W.—John Watson, 20 Watson Road,
Sheffield, 10.

...November and December 1964 issues of P.W. describing the 105 Receiver.—
P. Hudson, 338 Bennett Street, Long Eaton, Nottingham, NG10 4JD.

...danuary 1967 issue of P.W. containing details of the “Exploret'’.——S. Kendall,
""Handsel”, Peel Crescent, Ashton, Chester.

...Practical Wireless March and April 1966 containing mods to the 19 set.—A. M.
Laird, The Tower, Patra Road, Kirkmichael, Ayrshire.

...copies of P.W. from QOctober 1953 to July 1954 containing the P.W. Electronic
Organ.—A. D. Varley, “Belfairs’*, 252 Liverpool Road, Penwortham, Lancs. PRt OLY.

...P.W. June 1967 and P.E. July 1966, June 1967 and July 1967.—C. M. Davis,
1 Willesden Road, Hughesdale 3166, Victoria, Australia.
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AKE 20

JULIAN ANDERSON

A series of simple transistor projects,

each using less than twenty compo-

‘nents and costing less than twenty
shillings to build

transistor amplifiers consisted of a driver transistor

feeding its output into a phase-splitting trans-
former which powered a couple of output transistors
which in turn fed their output to an output trans-
former. Things have changed, however; firstly with
the introduction of cheap pairs of complementary
transistors and secondly the rapid rise in the price
of transformers against the general trend of price
reductions in the electronic component field.

It is now possible to build a really simple trans-
formerless amplifier giving an ,output of between
750mW and 1W feeding into a 3Q speaker which
costs well under £1. The quality is not high fidelity
but it does compare favourably with the better
quahty transistor radios. The supply voltage shown,
9V, is about the lowest that this type of amplifier
will operate from. However, a greater output can
easily be achieved merely by increasing the supply
to a maximum of 20V—no circuit modifications are
necessary.

The Circuit

Trl acts as a high gain amplifier feeding a comple-
mentary pair; one of the output transistors amplifies
the positive going signal which appears at the col-
lector of Trl, while the other takes care of the
negative going signal.

The circuit is a very common type but most
recommend the use of 15€), or even higher impedance
speakers. 3() speakers are, however, far more com-
mon and are generally cheaper and the component
values have been chosen to ensure that this impe-
dance speaker can operate with the circuit. If higher
impedance speakers are already available they may,
of course, be used, but this will be at the expense
of volume.

Considerable heat is dissipated from the output
transistors—especially when using a supply in excess
of 9V—and adequate heat sinks are imperative.
The larger types of battery should be used as the
current drawn at full output can be as much as
150mA—far too much for the PP3, etc.

The Complementary Pair

Several complementary pairs of transistors were
tried and all worked perfectly including an unmarked
pair retailing at 3s. 6d. including postage and packing
from Bi-Pre-Pak Ltd. These transistors are ger-
manium types and are matched, but the gain of one
pair is not necessarily the same as another; three
pairs were built into circuits, one low gain, one
high gain and the other chosen at random—all
worked well.
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IT was not many years ago that virtually all

No. 10
ONE WATT AMPLIFIER

The prototype is constructed on a small piece of Veroboard but almost
any method of construction should be satisfactory.

S

Fig. 1: The circuit diagram of the Take 20 amplifier.

% components list

R1 100Q  10%, fwatt .. .. .. 8d.
R2 1MQ " .. .. .. 6d.
R3, R4 1Q " . .. .. 8d.
R5 1kQ ' .. .. .. 3d.
C1 10uF 25V . .- . .. 1s. 2d.
C2 200uF 25V PR SN e .- 1s. 3d.
VR1 5kQ log. o .. .. o 3s. 0d.
Tr1 2N2926G . a0 e . 25, 6d.
Tr2, Tr3 pairf .. .. .. .. 2s. 6d.
3Q Loudspeaker* oG .. .. 3s. 0d.
14s. 8d.
T Bi-Pre-Pak Ltd.
* Ex TV set speaker, Padgetts Radio Store, see
advertisements for addresses.
Prices are only a guide.

Construction and layout are absolutely straight-
forward and so no layout diagram is shown. The
prototypes, one of which is shown in the photo-
graph, were built on Veroboard, but there is no
reason why pin board or even tag board should
not be used.



METER

for the
CLUBNMAN

connection with the series of “Clubman”
receiver articles, (PRACTICAL WIRELESS, January
to July 1968), indicate that an “S” meter would be
a desirable addition to the receiver. A simple circuit

has therefore been developed and tested in the proto- -

type, and will be described here. It is suitable for
use in the Mk II version onwards, and could pos-

RS2
L 12KZ
From 2
R1/C2 B2
IFT1
(T~ 11 1
L ¥ L
] I
i
i v T S »To Tr4 base
i P 0
! I ] |
I 1
From
R3[4 4 s
OA79 80 To junction
of R14/IFT2
-

- 8V:

VR4
5K

2N2926
Yellow

'S'Meter
TmA
M1

Fig. 44: 'S’ meter circuitry as fitted to the Clubman Mk. 1l
receiver.

RECEIVER

J. THORNTON LAWRENCE GW3JGA

READERS’ letters which have been received in

sibly be used in other transistor receivers having
similar i.f. circuits.

The main requirements of an “S” meter circuit
are that it should give a sensible indication of signal
strength and, for transistorised equipment, it should
have a low current consumption.

Circuit Description

The “S” meter circuit (Fig. 44) operates from
the a.g.c. line of the receiver. It consists of two
silicon transistors Tr12 and Tr13 connected as a
“long-tailed pair”. The base of Trl12 is connected
to the receiver a.g.c. line on the if. panel at D5-9,
the junction of R12, R13, C13 etc. (see P.W. March
1968, Page 831, Fig. 23) and the base of Tri3 is
connected to the slider of the “zero” control VR4.
A current is fed to both emitters via R37 and the
“S” meter itself is in the collector circuit of Trl2.

With no input signal, the base of Trl12 is at
approximately —O0-9 volts, with respect to chassis.
VR4 is adjusted so that Tr13 is conducting all the
current supplied by R37 and no current is passing
through Tri12 to the meter. In the presence of any
signal, a positive voltage is developed at the detector
diode causing the base of Tr12 to become less nega-
tive. This results in Tr12 conducting and allowing
the current supplied by R37 to flow through the
collector of Tri12 to the meter. The increase of meter
current with increase of input signal is approxi-
mately logarithmic, which will give a Tlinear scale
for the meter when this is calibrated in decibels.
The particular meter used is a MR38P “S” meter
which is scaled in “S” units and in dB above S9.

It is usval to make each “S” unit equal to a
4dB increase in signal. Unfortunately the “S” units
and dB markings on the scale are not linear and
do not agree exactly with the changes of input
signal. However, the error is sufficiently small over
the major portion of the scale to be neglected for
most practical purposes. The meter indication has
been found to agree well with “S” reports based
on personal estimation of the received signal.

The graph in Fig. 45 shows the relationship bet-

ween input signal and “S” meter reading for the >

Clubman II and Clubman IIT with its r.f. stage.

The position and mounting of the meter depends o

on personal requirements, It is obviously easier to
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Input Signat uV
MKI MKIL

500 - 100 -

dB
40

could be positioned 32in. further
) back to give the necessary clear-
ance. In the Clubman III etc., the

160 - 32 - 30

r.f. tuning control is in the position
required by the meter. The more
experienced constructor will find it
still possible to fit the meter to the

50 - 20

front panel but it is necessary to
dispose of the separate r.f. tuning
’ control. This may be done by

]

16 - 32 -

replacing the two-gang tuning
capacitor VC1, VC2 and the single
r.f. tuning capacitor VC4 with a
three-gang unit, e.g. Wingrove &

Rogers, C73-23. The capacitance
law of this unit is different to the
Jackson one used originally and a
new dial will be required. The use

0-4 0-6 o8

of a three-gang tuning capacitor in

o the Clubman V, with the d/f loop

mA

o] 02
| I A I T T T T T T

12 3 4 5 6 7 8 9 +10
MR 38P METER READING & SCALE

Fig. 45: Graph showing input signal/'S’ meter readings for

Mk. Il and Mk. Ill Clubman.

6 BA Clearance
1 et Iu_—’

LS 2
b~ 1% dia
N

Front Panel (viewed at front) a. a

— a4
T { -
Main Tuning 'S'Meter
Spindle ! 2( b

LS 1) NI’

To Junction of
R12, R13, C13 etc.

M1

Fig. 47: Component layout and wiring for the ‘S* meter circuitry.

mount the meter externally if the receiver is already
built. The meter could be housed, for example, in
a small metal or plastic box. Alternatively, it is
possible to fit the meter at the right-hand side of
the front panel of the Clubman II, as shown in
Fig. 46. With the meter in this position, the clear-
ance between the meter case and the oscillator coil
14, 5 and 6 is very small and it is necessary to
remove the coil screening can. If the receiver is
about to be constructed, the oscillator coil holder

786

aerial, is not recommended due to
difficulties in getting the loop aerial
to track the main tuning circuits.
The “S” meter circuit may be built
on a small tagstrip under the
chassis as shown in Fig. 47, or on Veroboard and
mounted in some convenient position.

1
+30 'S & dB

v components list

Resistors:
R37 6-8k{}, £ watt, 10% carbon
R38  22k(), I watt, 10% carbon.
VR4  5k{), skeleton preset, or similar.

Semiconductors:
Tr12 2N2926

TM3 2N2926
Meter:
M1 MR38P “S” Meter (1mA)
‘S’ Meter Adjustment

With no signal input to the receiver, the “S” meter
zero control VR4 should be adjusted so that the
pointer indicates just off the zero end of the scale,
about 50 microamps (0-05 milliamps). This ensures
that the meter indicates even the weakest of signals
and does not have a “dead” zone at zero.

BINDERS AND INDEX

Don't let your copies of PRACTICAL WIRELESS become
torn and dirty: hard-cover binders are available at 14s. 6d.
from:

BINDING SECTION,
IPC MAGAZINES, LTD.,
SOUTHAMPTON STREET,
LONDON, w.C.2.

Indexes to Vol. 43, 1967-8, are also available at 1s. 6d.

These pri‘ces include post and packing.




soldering iron available

Send for one if your local

Antex irons will give you
fingertip control for
precision soldering of small
component and transistors.

shop cannot supply, or send
for our 16 page colour
catalogue by completing the
coupon below.

CN 15 Watts. Ideal for miniature and micro
miniature soldering. 18 interchangeabie spare bits
available from .040” {1mm) up to 3/16""

For 240, 220, 110, 50 or 24 volts.  from 3276

TG il el 380 220, 110 5

Iuw'ﬂhw;?w U
e i, Fokna S ik e :

‘Fdnwnh

dzaaziﬁzi

8 u’mmm{xﬂz*m tfor miniaturs
ik ki
s bits, V&, bf‘ur At 1A dvellanie.
Foa 340,220 01 170 vohts. e

worn, Erom 38 S

Complete precision
soldering kit =

spare bits. f". &

solder
B Felt cleaning pad

PLUS 36-page bookliet orf
“How-to-Selder”—a mine
of information for amateur
and professional.

w0 4.9/6

This kit—in a rigid plastic
“tool-box” — contains

M Model CN 15 watts
miniature iron, fitted
" bit. Interchangeabls

B Reel of rasin-cored

M Stand for soldering iran

From Electrical and Radic

Xk

PRECISION MINIATURE SOLDERING IRONS
Antex, Mayflower House, Plymouth, Devon,
Telephone: Plymouth 67377/8.

Telex: 45296. Giro No. 2581000.

[] Please send me the Antex colour H

MADE IN ENGLAND

podussion -
un-,!aino_,‘zq Eﬁﬂtﬁ!ﬂ‘ ¥
From 25l

mn@mmw !ni" 118;4-!/‘3"

aviilable. Very Tuigh sempaature fran, For ZaF
'z e 1l

m,zzn.m 29 my 2 vl From 49/

Model CN 240/2

- 15 watts - 240 volts

Fitted with nickel plated bit {3/32"') and in
handy transparent pack. Fram Electrical
' and Radio Shops or send cash to Antex.

catalogue 2
D Please send me the following irons

Quantity Model Bit Size Volts Price

. Venclose cheque/P.O./cash value

NAME

3. A0ORESS

. PE3 |

ACTUAL SIZE
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LOW PRIGE, HIGH QUALITY SPEAKER SYSTEMS ZoViR:GHADRETIRST

All cabinets are new and y with L on tin. chipboard baffles. All L are yd. oélrlé“%ldgl%frﬁg‘ g.oy;‘:dﬂglf_’ 17/6

ex~-TV high quality with hi-flux magnets carefully matched and tested. P. 1/9. Send 1/- stamps for samples.

SPEAKER MATCHING TRANSFOR-
ME}(GS. . 15 ohms, 8 watt, 13/6. P, &

COWDREY FIVE. Specially designed Corner
Cabinet 203 x13x 72 in, deep. Finished in natural
teak veneers with Vynair front. Fitted rubber
feet. Five speaker units 15 ohms. impedence
handles 15 watts). £6.6.0 P. & P. 8/6 each,

CAXTON*COLUMN. This is a column
cabinet 237 x 5% x 54 In. deep finished In
wood grain cloth with sandstone Vynair glllz%ll‘%l:gosg‘ﬁg S)E‘t/%l Har&d I}VhSk/ess
front. Keyhole siot for wali mounting. Dyn. Mike DM-391, 30/-. CM21 Xtal,
Fitted with three speaker units, 9 chms 12/6: Telephone Plck-up 10/6. P. & P,
impedence. Handles 8 watts. Makes all 1/~, Xtal lapel Mike, 7/6’ Gaitar Mike,
the difference in quality and volume of  12/6. P. & P. 1/-.

tape recorders and record players. Real
i FERROX RODS: 6 x T&in., 2/6; 4% x
bargain at 59/6d. P. & P. 10/6d. each. 3in., 2/-; 6 X 2in., 2/6; P. & P 1/- each,

FERROX RODS WITH COILS, 44 x
$in., 3/6; 8 X f¥rin., 5/6. P. & P. 1/- each.

ROTARY SWITCHES: 2 Pole Mains

Switch, 3/-; 1 pole 12 way, 2 pole 2 way,

3 pole 3 way, 3 pole 4 way, 4 pole 3 way,
3/6 each. P. & P. 1/-.

TRANSISTOR SPEAKERS 8ohm2in.,
8/6, 3in., 10/6. P. 1/-.

CARTRIDGES. Stereo Sonotone 9TA
H/C Diamond, 47/6. 9TA Sapphire,
37/6. STA Sapphire, 30/-. Ronette S105
Medmxg; Om%lzté 28§6. Sl 6C High t(l?D\;t-
put, 28/6. D 4 Stereo Compatible,
e e w4 im, 2216 Acos GP93/1 Sapphire, 37/6.
e " ‘GP94/1 Sapphire, 39/6. GP81 Diamond,
(max.). covered in walnut 42/-. GP91 Sterco Compatible (ng
wood grain cloth with foam Medium or Low Outpup), 25/-. T. 'A800
Vynair front. Keyhole slotat  converts Philips AG3301. AG3306 to
back. Fitted with 3 ohm B.S.R. SX1H. Plug-in head complete
speaker unit. Only 25/6d.  with cartridge, 50/-. TA700 equivalent
P. & P. 3/9d. each. to B.S.R. SX1M, 35/-. Japanese equiva-
lent to B.S.R. TC8s, 35/-. P. & P. 1/6.

Mono; Acos GP67/2 will replace Collaro
SPEAKERS: Elac Heavy duty Ceramic Magnets 11,006 line, 10in. round, {15 ohm) Hi-Fi quality £5.19.6. P. & P. 4/6. E.M.1. Woofers, and Garrard Mono camldges, 18/6.

ELF. An extension speaker of
ADASTRA DOUBLE 5 stereo solid state amplifier housed in hand- quality 9 x 5% x 3fin. deep
some cabinet veneered in natural teak, Size 114 x6x5zin. 10 Transistors veneered in natural teak with
—power output5 watts peak per channel. 220.240v AC. Output impedance smart gold and brown Vynair
12 to 15 ohms {our Cowdrey speaker system eminently suitable). Smart front trimmed in white. Fitted
blue escutcheon. £14.14.0. P. & P. 10/6. with 3 ohm speaker unit mounted
on 1 in. baffle. Exceptional value
37/6d. P. & P. 3/9d. each.

SCOTT. This elegant tapered cabinet 103 x 16 x ¥
5%in. deep is attractively finished in black cloth K
with striped grey Vynair front. Suitable for table
or for wall mounting. Fitted with 13+ x 8 in. speaker
unit and volume control. 3 or 15 ohms impedence—
please state impedence required. £4.5.0. P. & P.
7/6d each. Fitted with E.M.L 13 x 8 in. speaker
unit and twin tweekers. 15 ohms impedence,
capacity 10 watts. 30/~ extra.

10x6in, 3 ohm or 15 ohm, 48/6. P. & P. 3/6. 8in. round 15 or 3ohm, 42/6. 64 x 64in. square, 8 ohm, 59/6. P. & P. 4/6. EM.I. Cross-  T.T.C. Crystal High Gain, 15/-. B.S.R.
P.&P. 3/6. E.M.1. 134 x 8in. 30ohm, 45/, 15 0hm 48/6. P. & P. 1/6. E.M.L 3in. over, 16/6. P. & P. 1/-. EAGLE Crossover units 3 or 18 TC8H Jap. equlvalent, 26/-. Sonotone
tweeter 17/6, P. & P.1/6. E.M.1. 13§ x 8in. fitted two 21in. tweeters. 150hm ohms, 16/, P. & P, 1/-. Bakers 12in., 25 watt 15 ohm £6.6.0. 2TSS, 15/-. P. & P. 1/6.

T1/6, P. & P. 4/6. E.M.. 13% X 8in. P.&4P.36.  CANCELS PREVIOUS LIST EARPIECES WITH CORD and 3.5mm.

plug, 8 ohm magnetic, 3/-. 250 ohm, 4/-.
. - 180 ohm with clip, 6/6. Xtal. P. & P. 6d.
BROADWAY Electronics ew minutes from Tooting Broadway Underground Stn)  PIANO KEY PUSH BUTTON SWIT-

CHES. 7 button inc, mains on off. 6
92 MITCHAM ROAD, TOOTING BROADWAY, LONDON, S.W.17 01-672 3984 (Closad ail day Wednesday) _ ‘banks of 6 P.C.O., 8/6.P. & P. 1/-.

MAINS

ynector

A REVOLUTIONARY PRODUCT

cuts out plugs

TRADER SERVICE SHEETS

5/~ each plus postage

A STATION INTERCOM

We can supply Trader Service Sheets for
most makes and types of Radios, Tape
Recorders and Televisions—Manuals for some.

e SOM your communica- Chegques and open P.O.s returned if sheets not
tion problems with this available.
4-Btu.tion Transistor Interoom system (1 masfer and
8 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Call/ta,g(/hsten from Master to Subs and
$ubs to Master. Ideally suitable for Business, Sur-

gery, Schools, Hospital, Office and Home. Operates
on one SV battsry On/off switch. Volume control.
Complete with 3 connecting, wires each 66ft. and
other accessories. P. & P. 7/6.

MAINS INTERCOM
No batteries—no wires. Just plug in the mains
for instant two-way, loud and clear com-

LIMITED
30 CRAVEN STREET. STRAND
LONDON wcC2

munication., On/off . switch and volume
control. Price £10.19.6. P. & P. 8/6 extra. Make Model Radio/TV
; SAFEST & QUICKEST
% WAY TO CONNECT
| N\ ELECTRICAL EQUIP- | |
R
. P MENT TO THE MAINS
-G - P kets— T ; 1969 List et ;
Eamelfas -8 tationy uteren N s Ta,donnect ggyfgﬁ\geSlecgig:s¥rgr; 21'%;’3;’?5: available at 2/— .Iflc;.St ‘? reqt..;ll;e)cz
%‘im‘fma‘;fﬁ-eéde;lﬂ;’ el e Daod scope to an electric drill, simply open the fuse plus postage indlcate wi

housing, depress the keys insert the wires and
close the housing. A neon light on the front of

Battery 2/6. P. & P. 4/6.

the Keynector glows to indicate proper connec- FIOM o
tion. Multi-parallel connections can be made up
to 13 amps. Keys are colour coded and lettered Address

LEN for quick identification. The Keynector
casing 1s In_two-tone plastic and measures
5 x 3 x 13in. Price 39/6, plus 5/- p. & p.

E. B. INSTRUMENTS
DiVISION OF ELECTRONIC BROKERS LTD,

49-53 PANCRAS ROAD, LONDON, N.w.1

Telephone: 01-837 7781

=== Why not boost
B business  effi-
ciency with this incredible De-luxe Telephons AmpH=
fler, Take down long telephone messages or converse
without holding the handeet. A usetul office aid. On/f
off switch. Volume Control. Battery 2/6 extra . P. & P,
8/6. Full price refunded if not satisfied in 7 days.
WEST LONDON DIRECT SUPPLIES (P/W1)
169 KMSINGTON HIGH STREET, LONDON, W.8.

enclose remittance of.

(and a stamped gddressed envelope)
s.a.e. with enquiries please

MAIL ORDER ONLY (February PW)
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NEWS FOR
DX LISTENERS

Y the time that you read this a tragic event
may have occurred in the world of Shortwave
radio. I am referring to the cessation of foreign

language broadcasts from the Voice of Denmark.
Originally scheduled for the 1st. April 1970, the date
of closure was brought forward to the Ist. January
1970.

The decision was taken by the Danish Radio
Committee and two reasons were given: (1) very
few people listen to the Voice of Denmark (although
3,000 letters were received in the last half year); (2)
The Danish Radio and Television Service has to cut
its budget (although the Shortwave department costs
only 345,000 D. Kr. annually, which is a’ fraction of
the cost of one of the expensive TV productions).

If you have any loggings of Radio Denmark which
you have not used for reception reports 1 suggest
that you use them now and include a plea to keep
the station open. Rodney Baggaley wrote to me from
Daventry suggesting that protests should also be
sent to the Director-General of Danmarks Radio at
the following address:—Mr. Hans Sglvhgj, The
Director-General, Danmarks Radio, Radio House,
Copenhagen, Denmark.

In the past several stations have made similar
decisions only to have them reversed by the large
number of protests from shortwave enthusiasts from
all over the world. Please act as soon as possible and
we may yet be able to save this excellent station
from extinction.

Worldwide QSL Card Poll

The results of this poll, which was conducted by
the Cellardyke Short Wave Radio Group to find the
shortwave station which has issued the best QSL
card since January 1967, arrived just too late for
inclusion in the last issue. Votes were received for
nearly fifty statiohs and the top five with the number
of votes in parentheses were:—

‘1) Radio Portugal (62)

2) Radio Australia (48)

3)=Radio RSA 47)

3)=Radio Nederland (47)

5) Radio Canada (46)

Congratulations to Radio Portugal who emerged
as clear winners.

The poll was also used to determine what details
were thought to contribute to an ideal QSL card. The
results indicated that date, time and frequency were
regarded as essentials. The next most popular detail
was transmitter power followed by transmitter
location, reporter’s name, genuine signature on the
QSL, etc.

Times _ Frequencies
in GMT in kHz

THE BROADCAST BANDS
Malcolm Connah

Africa

Nigeria: The Voice of Nigeria in Lagos has
dropped 11770 for the English broadcast to Europe
and has now been noted on 7275, 15365 and 21455
from 0600 to 0730.

Seychelles: F.E.B.A. test transmissions are
scheduled for 0030-0330 on 15165; 1300-1630 on
17755 and 1700-2000 on 21635 using a power of
3 kW. Reports should be sent to F.E.B.C., Box 234,
Victoria, Seychelles or to F.E.B.A., Sky Waves, St.
Paul’s Road, Woking, Surrey. Taped reports should
preferably be sent to the British address.

Asia

Cyprus: As reported last month the Cyprus
Broadcasting Corporation continues. to transmit with
a power of 30 kW on 15260 and 17875. From the
Ist. November they introduced the new frequency
of 11910. The station issues a very good multi-
coloured QSL card.

Syria: Radio Damascus has returned to the fre-
quency of 15165 for its broadcasts in German at
1830, French at 1900 and English at 2030.

Europe

Greece: Radio Athens has news in French, German
and English at 0715-0730, 1115-1130, 1315-1330 "and
1830-1845 on 9605 and 11720; 1730-1745 and 1945-
2000 on 15345 and 17745; 2200-2215 and 2300-2315
on 11720 and 15345.

South America

Brazil: Radio Piratininga, Sao Paulo, has a
religious programme in English, Monday-Friday, at
2100-2115 called “Lesson for Life.” The frequencies
are announced as 6025 and 11745.

Ecuador: The Voice of the Andes, HCIB, is test-
ing on 21460 to Europe from 1800 to 2145.

El Salvador: El Salvador has announced that it is
going to have an international service. The broad-
cast will be from 0300 on 9555 and the languages
used will be Spanish, French and English.

Mexico: A new station is Radio Mexico, XERMX,
Apt. 20100, Mexico City 20. The station has been
heard testing from 2350 to 0300 on 11720 with
announcements in English, French, German and
Spanish.
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THE AMATEUR BANDS

David Gibson, G3JDG

OOD news this month for the ten metre fans.
G The band has been providing some very good

openings and quite a large number of eager
hearing utensils have been frantically logging most
continents. Signal levels have varied and it must
be admitted that some of the signs from further
afield have been down in the 5 and 4 range.

One item of interest for those who like tuning in
to something a bit different. Why not tune down
between 28 and 27MHz and eavesdrop on the
American citizens band? Some of these stations have
to be heard to be believed. Seriously though, the
citizens band does give an excellent indication of
just how much the band is open, particularly towards
W land.

As might be expected, the fifteen metre band
opened up with ten and some very good openings
here too. Down another notch on twenty things
have been quite good but surprisingly enough it is
ten metres which has provided the majority of
DX signals. Twenty has been open at times but
mostly to S. America with good sigs from PY and
surrounding districts. Africa, too, has done quite well
on twenty from the s.w.l in Britain’s point of view.

Forty and eighty have had their moments but
mostly Europeans (EUs) logged at this QTH. One
or two W stations made it through the QRM on
forty and in the W segment of eighty.

Topband hasn’t fared too well. Lots and lots of
QRM/QRN and the best for the month was only
GW-and GM. No W stations were logged on c.w.
Anyone hear any W-type tweets down the 1f. end?

Logland

On to the field where lovely logs grow. This one
was cared for by John Moore (Leicester) and is an
all-band edition. Envious readers should (like me)
gnash CQ on their teeth while reading—160:
GM3O0ONS/A, GM3UYF, GM3WDF GW3RBM.

80: CTIGD, JWICI (Bear Is.), KV4FZ, OY1X,
UA9KAX, VEIIE, VP2VP, WI1EBC.

40: EA6BN, PIODX, WA2ZAA.

20: CT2AK, DUIBEN, ET3ZU, FG7TI/P/FS7,
FG7XT, HK3RQ, HK4AXZ, HZIAB, JASEL,
JWICI, KP4AST, KR6NR, KV4FZ, KZ5DA,
LUSDF, ODS5BZ, PI®DX, PYINBF, TA2SC,
TG9UZ, TF2WLN, VEISH, VE2DHF/YV1, VESUS,
VP2VI (Tortola), VP7DL, VPSKD, VS6DR, YVIE],
ZS5XA, 4X4UF, 5AITL, SH3LV, 8P6AZ, 9HIBL,
9Y4AA.

15: CR71Zz, DUI1FH, F6ABP/FC, JA3LVT,
JASQN, KH6SP, KL7MF, OD5FA, PIODX, PZ1CU,
TGY9F, UAS9FU, VE2AFC, VE3BMB, VESXC,
VE7TL, VP2VP, VK6US, W7RM, ZS6AR, 4M1A
(Venezuela 7), 4X4KT, 9Q5GV, 9Y4AA.

10;: CN8DW, CN8HD, CR6LV, CT2AS, CX7BF,
EP2BQ, ET3USA, HCIRF, HK4DF, K6NA,
KV4AD, KZ5AT, LU2QT, MP4BBA, OAI1BT,
OA4PF, OD5BZ, PI1AA, PIODX, PYINBF, PZ1DB,
UADBP, VEIATC, VE2ZAYW, VE3BIZ, VO2AP,
VP2VI, VS6AL, VS6DR, VUDDK, W6ESI, XWS8CR,
ZS5DC, 4Z4HF, 5Z4ALS, 9H1BP.
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All this bunch on s.s.b. picked up with the aid
of a 60ft. end fed and a CR100/2.

A. Woodland (Somerset), confesses to usually
listening to non-amateur type stations (some people
have no shame) but admits to weakening while ill.
His receiver is a Hammarlund SP600JX (suddenly
I'm green) and the aerial a V-beam 40ft. up plus
a 72ft. vertical “condensed” into 41ft. (Good Gawd!)
Stations logged on ten metres include—CE3OE,
CR6CA, EP2BQ, GC4L1, HK4DF,JATAEA, JA2CLI,
JA4FRB JA6YCU, JA7BCR JA8PMK KAQMF
KH6SP, ' KR6VX, KV4FZ KZ5CD, K6CM,
K6KGU K7AB, LU7FAG LUSDKA, LXI1BW,
MP4BL, OAIOX, OA4PF, ODSEP, PI@DX,
VE6AUT, VE6ADX, VETAGZ, VESYM, VKo6US,
VP2GBL, VP9BU, VP9EP, W6ABN, WG6EJ],
WAGEPQ, W7AC, W7GUX, XEIWS, XWS8CS,
YNI1HS, YV6GL, ZEICY, ZE1JU, 6Y5DW, 8P6CX,
9Y4AA. All these on s.s.b.

A. Crooks (Leicester), recently had his RAl
serviced and peaked up. It showed its appreciation

- by teaming up with a PR30 and 45ft. end fed to

hook these on 15 s.s.b.—CX1JM, IWICI, K@VBX,
K5QHS, JA2KKZ, TF3EA, UD6BD VE6XF,
VE7HN, VP8KO, (S. Orkneys); W6ZQI, WIGVA,
WPF2LIB, ZS51Y, 915EJ (Zambia).

B. Hughes (Worcester), JRSOOSE, dipole, had a
quick squint at 20 and came up with—CR7DS,
CRSIK, CR4BC, IX8IL, LAQAD, SVOWN, TGYEP,
TRS8MC, VUQ@GE, VKIKY, (Cocos Keeling),
VK2BKM/VK2 (Lord Howe Is.), VP2GLE, VRIL,
ZS2M1, 6W8BD, 9VIPA, 9X5AA.

All these on s.s.b. except ZS2MI on Marion Island
who was a.m., just shows what you can receive
without a b.f.o.

A. Lister (London), CR70A, home brew pre-
selector and 150ft. end feed informs that ZL’s are
loitering on 3.8MHz from 0600-0700. Fifteen with
this set up raised—AP2AGC, CTIGD, EA6BN,
ISILIO, KP4KBS, KV4FZ, LGSLG, LXI1JES,
PYlMT TF2WKO, VE3ZO, VOZDAL VQSCR,
dozens of Wrs, ZS6QK 4X4LN 5A3JR 9Q5FM,
9Q5AE. On elghty, Adrian’s best were five ZL’s and
he managed VK2WX on ten metres.

R. Hall (Belfast) modified AR88D, 50ft. end fed;
listens at weekends. The last session on twenty s.s.b.
produced—APS5SHQ, CR6IK, CTIWB, FP8AP,
HK3RQ, HRI1KAS, JA9AG, KCACL, KZ5NG,
OZ7TF, PJ1AA, TF2WKI, VE3CBG, VKG6RU,
VP7DL, 3Z3AMZ, 4X40S, 6YS5SR, 8R1UC, SHIM,
9K2CF, 9N1IMM, 9Y4UV to mention just a few.

NEWS of contests-—

According to my diary, contest lovers will be out
of luck for the cold days in January. I can find

. only two with February not faring very much better.

January 10-11th., AFS contest; 31-Feb. 1st., French
c.w. contest.

Logs for the Amateur Bands, with stations
in alphabetical order, must arrive before the
18th. of each month. Logs only to: 5 Edward
Close, St. Albans, Herts.
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‘a new 4—Way method of mastering
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seeing

1 OWN and
HANDLE a
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a modern and profes-
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OSCILLOSCOPE
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@ VALVE EXPERIMENTS

® AMPLIFIERS
@ OSCILLATORS
® SIGNAL TRACER

® TRANSISTOR EXPERIMENTS

i} cARRY ouT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . . .

® PHOTO ELECTRIC CIRCUIT
® COMPUTER CIRCUIT

® BASIC RADIO RECEIVER
® ELECTRONIC SWITCH

@ SIMPLE TRANSMITTER

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—
no maths, and a minimum of theory—no previous knowledge required. it will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

INCLUDING . ..

® A.C. EXPERIMENTS

® D.C. EXPERIMENTS

@ SIMPLE COUNTER

@ TIME DELAY CIRCUIT

® SERVICING PROCEDURES

--_---pEsT now | !
' FREE .« |
BROCHURE |

I or write if you prefer not to cut page |

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please
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PLEASE PW1
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MINIATURE
WAFER SWITCHES

2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 way—2
pole 6 way—I1 pole, 12 way. Al
at 3/6 each. 36/- dozen, your
assortment.

WATERPROOF HEATING
ELEMENT
26 yards length TOW. Self-

regulating temperature control.
10/- post free.

FAN HEATER 'GLADIATOR" 2. WAVE BAND TRANSISTOR RADIO
Three position Switching to 7 transistor, 2 wave band (medium and lon2) ~
suit changes in the weather. Pocket radio with carrying handle and ear-
Switch up for full heater (21 plug. These radios use a ferrite slab aerial and
kW), switch down for half  a conventional superhet circuit with built in
heat (13kW), switch central moving coil speaker. Completely built up,
blows cold for summer ready to play. Offered at less than importers
cooling—adjustable therm- price due to bankrupt purchase. A remark-
ostat acts as auto control  able bargain. 39/6 plus 3/6 post and insurance

and safety cutout. Com-
plete kit £3.15.0. Post and MINIATURE EXTRACTOR FAN
ins. 7/6 or similar 23kw Beautifully made by famous German Company.
padclipheaiediSl s PAPST System, 230/240 A.C. Mains operated, size
& ins. 7/6. %&in.dxls%in. X 2in. Made for ]i(nstrumgnt co%lsix/\g G AT
ut ideal to incorPorate in a cooker hood, ¢tc. 65/-.
FLUORESCENT CONTROL KITS Small but very Dow-
Each kit comprises seven jtems—Choke. DISTRIBUTION PANELS erful mains motor
2 tute ends, starter, starter holder and 2 Just what you need for work bench or  With 53in.  blades.
tube clips, with wiring instructions. Suit- fab. 4 X 13 amp sockets in metal box to Ideal for cooling
take standard 13 amp fused plugs. Supplied complete with 6 feet of equipment Or as ex-
heavy cable and 13 amp plug. Similar panels advertised at £35. Our price  tractor, _Silent but
Kit of parts 39/6 Plus 3/6 Post and insurance. Made Up 45/- Plus 4/6  Very. efficient. 17/6.
Post and insurance. post 4/6, Mounts from
back or frout with 4BA.

Horstmann "Time and Set"” Switch serews.

(A 15 amp Switch). Just the thing if you want to come 750 MICRO AMP

home to a warm house withut it costing you a MOVING COIL METER

fortune. You can delay the switch on time of your 2%in. ex W.D. but brand new and unused

electric fires, ctc.l.‘ up to 1114 hours fr%m setting gm% 19/6.

or you can use the switch to give a boost period of

up to 3 hours. Equally suitable to control processing. 0.0005qu Tl."MNG CO.NDENSER

Regular price probably around £5. Special snip price ~ Proved design, ideal for straight or

29/6, p. & ins. 4/6. reflex circuits 2/6 each. 24/- doz.

- HEAT & LIGHT LAMP

] 24 .HOUR TIME SWITCH 275W. internally —mirrored

Mains operated. Adjustable Contacts give 2 on/offs bulb with b.c. end for plug~

per 24 hours. Contacts rated 15 amps, repeating ging into lamp holder 19/6

mechanism so ideal for shop window control, or to each plus 4/6 postage and

switch }fl{_ldights N(Iaréti-l‘:)urg;?r ‘precautign)_whﬂ% you insurance.

are on holiday. Made by the famous Smiths Com- -

pany. This month only 39/6 with Perspex cover, plus COPPER CLAD ELEMENT

376 Postase and insurance, a real snip which should 1230 watts—4ft. long but bent fo U shape.
ideal for overhead heatsr—just mount

2

i
Hallh
—

L

}

able for normal fluorescent tubes or the
new “Grolux™ tubes for fish tanks and
indoor plants. Chokes are super-silent,
mostly resin filled. Kit A—15-20w. 19/6.
Kit B~30-40w. 19/6. Kit C-80 w. 23/6.
Kit E—65 w. 19/6. Kit MF1 is for 6in.,
%in. and 12in. miniature tubes, 19/6.
Postage on Kits A and B 4/6 for one or
two kits then 4/6 for each two kits ordered.
Kits C, D and E 4/6 on first kit then 3/6
for each kit ordered. Kit MF1 3/6 on first
kit then 3/6 on each two Kits ordered.

BLANKET SWITC
Double Dole with neon let {
into side so Iuminous in dark,
ideal for dark room light or for
use with waterproof elemert—new g
plastic case. 5/6 each. 3 heat model 7/6.
HIGH CAPACITY ELECTROLYTICS
Brand new, not ex equipment.
100 mfa 25v, 1/3 each, 12/- doz.
200 mfd 25v, 1/6 sach, 15/- doz.
500 mfd 12v, 2/- each, £1.1.0 doz.

<1

not ve missed.

1,000 mfd 12v, 3/- each, £1.10.0 doz.
5,000 mfd 12v. 4/9 each, £2.8.0 doz.
10,000 mfd 6v, 5/9 each, £3.0.0 doz.
10,000 mfd 15v, 8/6 each, £4.10.0 doz.
15,000 mfd 10v, 10/6 each, £5.0.0 doz.
60,000 mfd 8v, 22/- each, £10.0.0 doz.
70,000 mfd 13v. 40/- each, £20.0.0. doz

TELESCOPIC —k
AERIAL
= for portable, car radio

s

or transmitter. Chrome pla-
ted—six_ sections, extends from
74 to 47in. Hole in bottom f{or éBA
screw. 7/6.
TOGGLE SWITCH
3 amp 250v with fixing ring 1/6 §
each 15/- doz.
80 OHM BALANCED ARMATU
EAR PIECE
Us?lb}c as microPhone or loudspeaker, 4/6
cach.

MINIATURE EAR PIECE

RE

PROTECT VALUABLE DEVICES
FROM THERMAL RUNAWAY OR
OVER-HEATING: Thyristors. rectifiers,

easily be protected. Simply make the
contact thermostat part of the heat-sink.
Motors and equiPment generaily, can also
be adequately protected by having thermo-

setting between 90deg. to 190deg, F. or
with the dial removed range setting 18
‘between 80 to 800deg. ¥. Price 10/-.

tsrcmely well made and measures approx.

type intended for oberation off 4/5 voits.

transistors, etc., which use heat-sinks can

stats in strategic spots on the casing. Our
contact thermostat has a calibrated dial for

BATTERY OPERATED TAPE DECK
With Capstan control. This unit is ex-

X 5 X 2in. deep. Has three Diano key
type controls for Record. Playback and
Rewind. Motor is a special heavy duty

Supplied complete with 2 spools ready to
instail. Record, Replayhead is the sensitive
4 type intended for use with trans-

reflector above, 12/6 each, plus 4/6 post. £6
doz. post paid,

Battery Record Player. Made by Collaro.
This is made up on a unit plate with speed
selector and pick-up. The turntable is a
heavy one and measures approximately
9%ins, Pick-up is fitted with the famous
“Studio” cartridge. Price 69/6, Postage and
insurance 6/6.

E.H.T. Condenser. 28Kv. 0.0011 mfd. Suit-
able for transmitting test conditions 6A at
300k/c. Bakelite case. 18/6 each.

85 Watt Tubular Element, Very well made
unit. The element is wound on a porcelain
former then encased in a brass tube term-
inated with beaded leads 12in. long. Normal
mains voltage. Price 5/- cach or 54/- per doz.
Press to Make Switch, Double pole, 5 amp
contacts or can be used as singie pole, 10
amp, contacts 250 volt working. Single hofe
fixing. 2/6 each, 24/- dozen.

Door Switch. Contacts oben when plunger is
depressed. Prevents lights being left on.
15 amp contacts, 230 volt working. Made by
Arrow. 3/6 each, 36/- per dozen.

Rotary Appliance Switch, 16 amp, 230 volt on

As used with imported pocket radios 1/6 ea.  istor, amplifier. Price 79/6. Post i . moulded ceramic base. Operated by pointer
15/- doz. d or Hher. Bk e ER T T (2 knob (not supplied). 2/- each, 18/- per dozen.

\SOLATION SWITCH ATLAS SLIMLINE FLUORESCENTS 1/40th h.p. Motor. Made by the French

o0 ) (Cas“sor) (l:oméaany. This is fa{x excel}lem
Amp D.P. 250 volts. Ideal to totaily enclosed motor, powerful enough to
control Water Heater or any THFV\‘I]’ VNVENTYLITE operate small lathe, drilling machine, wash-
other appliance. Neon indicator & IN FORTY ing machine. etc. IU’s speed is 1.450 r.p.m.
shows when current is on, 4/6. Made for normal 50 cycle. 230/250 volts
48/- per dozen. mains, totall‘:{_ enclosez}. sll')ze 'lx/6 in. chiaé
. spindle. Pri

FLEX BARGAINS with llnhsg?:lns“ig‘lwg.c rice 19/6 Dlus 4/1
Screened 3 Core Flex. Each core 14/0076
Copper PVC insulated and coloured, the 3

THERMAL CUTOUT
cores laid together and metal braided overall. A miniature device #in. dia. on one sCrew
Price £3.1§. per 100 yds. coil.

fixigg mounl—car;i be 1;sed for zlx&otor over-
15 Amp Core Non-kink Flex. 70/0076 oad protection—fire alarm—soldering iron
insulated coloured cores, %rotected by svyi}!lclﬁ off, etc.,d etc.—15 am{? cmclila}fts 0117161
tough rubber sheath, then black cotton with flame—radiant or conducted heat.
lﬂ)raided ‘\i’aitl:1 whitg ti-(aoer.ﬁA noxl{nal ?omestic each, 15/- doz. £5 100.
ex as fitted to w. fires. Regular Drice
272 por v 50/ coil £4.10.0, oreuttovour 1 WATT AMPLIFIER & PREAMP Tve A 1RO A oot
length 2/6 per yard. 5 transistors—-highly efficient, made for use h"’f’ enhoamp. a‘,)iri g c‘:pb(‘)"gdmﬁm
10 Amp 3 Core Non-kink ¥lex. As above but  with tapechead G4 but equally suitable for ca g‘is grech u5§s. b v 'é iekt ag st be}s
cores are 28/0076 Copper, Normal price 2/6  microphone or pick up—limited quaniity 39/6. o %%‘653“‘;% s 1o oSt s
per yl?'l}go yd. coil £7.10.0, or cut to your  Full circuit diag. also shows tape controls 5/-. f(r)‘:—revall‘moux;riylxg PSR ppia Jelbox
engt vd. s S P & L
Type “B’* 15 amp. This is a 17in. long rod
6 Amp 2 Core Flex. As above, but 2C ores type made by the famous Sunvic Co. Spindle
adjust this from 50-550°F. Internal
screw alters the setting so this could
i, be adjustable over 30° to 1000°F.
Suitabllel_for
— L
gt furnace, oven,
Kiln, immer-
sion heater or to make flame-stat or
fire alarm. 8/6 plus 2/6 post and
insurance. .
Type *“D”. We call this the Ice-stat as it cuts
in and_out at around freezing point. 2/3
amps. Has many uses one of which would
be to keep the loft pipes from freezing, if a
length of our blanket wire (16 yd 10/-) is
wound round the pipes. 7/6. P. & P. 1/-.
Type *““E°’. This js standard refrigerator
thermostat. Spindle adjustments cover
normal refrigerator temberature. 7/6, Dlus
1/- post.
Type “F”. Glass encased for controlling the
temp. of liquid—particularly those in glass
tanks, vat;)or sinks—thermostat is held (half
submerged) by rubber sucker or wire clip—
8[? g?tLvaitExN}E) ESD ferglgfwthToﬁR- T ;’de:;ll fo;: ﬁslh tanksxgevelo‘sers and chemi;:ag
2 t ~down uxing., 1o aths of all types. justable over range 50
drive models, oven, blower heater, etc. 10/- each, to 150°F. Price 18/- plus 2/- post and
plus 3/6 post and insurance, 6 or more post free.  insurance.

ELECTRONICS (CROYDON) LTD

Dept PW 266 London Road, Croydon CRO-2TH
Also 102/3 Tamworth Road, Croydon

A Fluorescent light-
ing unit made by the
famous Atlas com-
pany, with super
silent D filled
choke and radio suppressed
starter,. The tube springs in and
out and the whole unit is beautifully made
and finished white enamel. Amazingly economical.
Measures 2ft. long. Is ideal in Kitchen, Bedroom, Hallway,
Porch, Loft, etc. Don’t miss this amazing offer, 39/6 with tube.
Assembied ready to install. Postage and insurance 6/6 extra.

VARYLITE
Will dim incandescent lighting up to 600 watts from full
brilliance to out. Fitted on M.K. flush plate, same size
and fixing as standard walil switch so may be fitted in
place of this, or mount on surface. Price complete in
heavy plastic box with control knob £3.19.6.

each 23/0076 as used for Vacuum Cleaners,
Electric Blankets, eic. 39/6 100 vd. coil.

15/20 AMP
CONNECTORS

Polythene insulated 12 way %

EHRSERL G FULL F1 12 INCH LOUDSPEAKER. This i
- $ IS
1131 AdeP g%(S:EFI.D SWlTC.H undoubtedly one of the finest loudspeakers that we
accy . For C‘ml'é‘c‘mg have ever offered, Produced by one of the conntry’s
water heater etc., into % amg most famous makers. It has a die-cast_metal frame
ring main. Flush type 3/6 eacl and is strongly recommended for Hi-Fi load and
30/-  doz. Metall 6‘-’0“5 f‘f Rhythm Guitar and public address.
surface mounting 1/6 each 15/~ Flyx Density 11,000 gauss—Total _Flux 44,000
doz. Maxwelis—Power Handling 15 watts R.M.S. Cone
REED SWITCHES Moulded fibre—Freqg. response 30-10,000 ¢.p.s.—
Glase encased, switches operated by external  Specify 3 or 15 ohms—Mains resonance 60 c.D.s-—
magnet—sgold welted contacts. We can now Chassis Diam. 12in.—124in. over mounting lugs-—
offer 3 types. Baffie hole 1lin. Diam.—Mounting holes 4, holes
Miniature, 1in. long x approximately ijn.  -——iin. diam. on pitch circle 112in. diam.—Overalt
diameter. Will make and break up to + amp height Stin. A £6 speaker offered for only £3.9.6 plus
up to 300 volts. Price 2/6 each. 24/- dozen. 7/6 p. & p. Don’t miss this offer. 15in. 30 watt £7.19.6.
Standard 2in. long % 3/16in. diameter, This ~ 18in. 100 watt £24.10.0.
will break currents of up to 1 amp, voltages
up to 250 volts. Price 2/- each. 18/- per

dozen, ) )
Flat, Flat type, 2in. long, just over 1/16in.
thick, approximately }in. wide. The Stan-
dard Type flattened out, so that it can be
fitted into a smaller space or a larger quaatity
may be packed inio a sauare solenoid. Rating orders over £3 are post free. Below £3
1 amp, 200 volts. Price 6/- ¢ach, £3 per add 2/9. Semi-conductors add 1/- post.
dozen. Over £1 post free. S.A.E. withenquiries
Small ceramic magnets to oPerate these reed please.

switches 1/3 each. 12/- dozen.

‘Where postage is not stated then
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SEMICONDUCTOR

[GHNOLOGY

by M.F.DOCKER, M.Sc.

INGLE semiconductor devices can be produced
Seasily nowadays. They are rugged, stable and

efficient. An early thought was why not put
several devices on to one chip so that even more
space saving could be achieved, not to mention the
other advantages of this method. The advent of
planar technology, where devices are produced by
diffusion from one side of the chip only, brought
this idea to economic feasibility in the form of
integrated circuits.

The Planar Process

The techniques used to produce a planar epitaxial
transistor and the diode counterpart are the same
as those used to produce integrated circuits and it
is convenient to discuss them together at this point.
As was explained some time ago an epitaxial layer
is one which has been produced on the surface of
a silicon chip in such a way that its crystal structure
is the same as that of the underlying layer or
substrate. It is possible to produce an epitaxial layer
of intrinsic p- or n-type material depending on the
requirements.
. An essential part of the process of producing

devices by this method is that of masking the areas
which are not to be affected by the various diffusion
processes that are to take place. The method most
commonly used is that of silicon dioxide masking.
After a layer of epitaxial silicon has been grown
on the surface of the crystal a layer of silicon
dioxide (SiO:) is produced over this either by an
electrolytic oxidation (anodising) or by chemical
deposition of silicon dioxide by oxidation of an
organic silicon compound (tetraethyl orthosilicate).
The uniform layer of silicon dioxide can then be
etched with hydrofluoric acid to expose sites for
later diffusion processing to take place. In order
to locate the regions to be diffused, photolithographic
techniques are used. A layer of photoresist is painted
on to the slice, a suitable mask is used to protect
the required pattern, and unexposed photoresist
is removed to leave a mask which is resistant to
hydrofluoric acid. Following this it is possible to
etch the exposed regions to reveal the epitaxial
layer into which dopent atoms can be diffused to
produce the devices.

When producing a single silicon planar epitaxial
diode it is only necessary to expose one region,
although generally several hundred diodes are pro-
duced on a single wafer, If an n-type epitaxial
layer has been grown then a diffusion of p-type
impurity into the exposed region will produce a
graded junction diode structure as seen in Fig. i.
where the various stages in the production of a
single diode are shown in detail. In order to provide
an ohmic contact to the n-type region it is necessary
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to go through the processes of photolithography
and etching once more in order to allow a heavy
diffusion of nt-type dopent to provide a cathode
contact. Finally, metallising is carried out to provide
contact to the nt- and p-type regions, and leads
are attached to these regions after the slices have
been cut to separate the individual diodes. The
current and voltage ratings of the devices depend
as always on the geometry of the arrangement and
on the doping levels used. A compromise between
the speed, capacity and maximum rating of the
devices has to be made in order to suit the individual
requirements.

Advantages of the epitaxial planar process des-
cribed are numerous. The devices are produced by
diffusion from one side of the chip only. simplifying
manufacturing techniques; the epitaxial layer has
reproducible properties which are uniform across
the surface of the wafer, and it is possible to
produce high resistivity material in this way. Of
course, not only diodes are produced in this manner;
resistors, capacitors, transistors and field effect tran-
sistors can all be produced by the planar process.

Isolation in 1.C.s

Integrated circuits usually include several of the
different devices on the same chip. The problem
which now arises is that of isolation of one device
from another to avoid unwanted circuit inter-
connections. Two processes are commonly used to
achieve this. First, the use of two back-to-back
diodes can be conveniently obtained in integrated
circuit form. Both diodes are arranged to be reverse

Epitaxial layer Silicon dioxide
. iy

T

Silicon M

Hole where exposed

Photo resist PR. removed SiOp etched away

WY

Cathode Anode
p-type diffusion Re-application of PR. Aluminium
™
1 [ ] ( Bl L
e

Fig. 1: Planar technology : the stages involved in the manufacture of
an epitaxial planar diode.
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Fig. 2: Integrated circuit isolation achieved by means of back-to-back
diodes.

biased all the time the circuit is in use. This reduces
the coupling between the devices to that across a
reverse biased diode, namely, several tens of
megohms with, a parallel capacitance of a few pico-
farads. Fig. 2 shows two diode structures in an
integrated circuit together with this isolation arrange-
ment. The diodes in this case are produced by
double diffusion. In order to provide isolation with
this arrangement the substrate has to be held more
positive than any other point in the integrated
circuit, and, of course, with a p-type substrate the
substrate has to be made negative.

The second method is to produce isolated pockets
of epitaxial material inside regions of polycrystalline
material surrounded by thin layers of silicon dioxide.
The method of achieving this is somewhat involved,
but the important consideration is that the life-
time of the charge carriers in such polycrystalline
material is very short. Hence the conductivity is
very low so that good isolation is achieved. This
method is not used so extensively in manufacturing
because -of the extra number of steps required in
the process. Back-to-back diode isolation provides
sufficient immunity to interference for the majority
of applications.

Devices can be made in a similar way, not using
an epitaxial layer but simply by carrying out
diffusion into the surface of the substrate. These
devices are called planar devices, sometimes abbre-
viated. to just planar. They are also passivated with
silicon dioxide in a similar way to that in which
the planar epitaxial devices are treated, as described
below.

Integrated Circuit Components

Capacitors are required in many circuits, but
unfortunately they are difficult to fabricate in
integrated circuit form. It is relatively easy to pro-
duce small value capacitors, as described in a
previous article, using the capacitance of a reverse
biased diode. In this way capacitors of up to 0-00!
microfarad can be made. Larger values have to be
obtained in other ways, either by use of external
capacitors or by using electronic methods of multi-
plying the diode capacitance.

Another method of producing capacitors is by
utilising the capacitance across the silicon dioxide
layer. During the diffusion processes involved in
making the integrated circuit a layer of high con-
ductivity silicon is produced where the capacitor
is required. Subsequently a layer of silicon dioxide
is grown over this and finally a layer of metal is
put on top to produce the second electrode. An
advantage of this structure is that the capacitor
produced is non-polar, that is it can be used with
voltages applied in either direction.

The other passive element which can be fabricated
using the diffusion process is the resistor. Since
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very thin sheets of high resistivity epitaxial material
are available it is possible to produce resistors
simply by placing two contacts on to a suitably
shaped region of the epitaxial layer. There are two
ways a given resistor can be made. First, a long
wide resistor can be used; secondly, a short thin
resistor may be used. The choice depends on several
factors including the accuracy required and the
power which the resistor will have to dissipate.
The important factor determining the resistance
is the aspect ratio of the resistor, that is, of course,
the ratio of the length to the width of the resistor.
It is possible to produce resistors with values up
to 20,000 ohms, but it is very difficult to make the
value of the resistor exactly equal to the circuit
requirements. To overcome this difficulty the circuit
of an integrated unit is designed so that its operation
depends not so much on the absolute value of
each resistor but on their relative values. Thus, in
bias chains a potential divider is used rather than
a single series resistor. This is because the relative
values are determined by the mask shape whereas
the absolute values depend strongly on the charac-
teristics of the epitaxial layer. It is practical to
produce resistor values accurate to within 10%, but
ratios can be obtained with an accuracy better
than 29%.

It is not practical to use or produce inductors
using integration techniques. Consequently if it is
essential to use these components they have to be
provided externally to the circuit. However, using
active filter techniques it is possible to dispense
with the inductor in many circuit arrangements.
In this way it is possible to produce filter circuits
using only resistors and capacitors and yet attain
very high Q values.

Base Emitter Collector
contact contact contact
£ :
e o] PR | el o - [ \
Lo 7 J
n
n+ A
p
Isolation Isolation

Fig.3: Construction of an integrated circuit planar epitaxial transistor.

Bipolar transistors are produced in integrated
circuits by multiple diffusion techniques. For
instance, an n-p-n silicon epitaxial transistor, as
shown in Fig. 3, could be produced, in an integrated
circuit by the following processes common to all
diffusion device production. A layer of epitaxial
n-type silicon is grown over a clean p-type silicon
wafer. This epitaxial layer later becomes the collector
of the transistor and because of this it has a high
resistivity or low impurity concentration. After
suitable oxide masking, photolithography and etch-
ing, a p-type diffusion is carried out to produce
the base region and also in integrated circuits to
produce the isolation region previously described.
During the diffusion an oxide layer is regrown
over the exposed region. Subsequently this is re-
etched in the position of the emitter and an n-type

_diffusion is carried out to produce a low resistivity

emitter with the resultant high injection efficiency.
Finally a laver of silicon dioxide is grown over
the device completely in order to passivate it against
atmospheric contamination, and small areas are
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etched away to allow metallising of the required
external contacts.

One point not yet mentioned is the presence of
the n* region in the collector layer. This is provided
to give a uniform field across the collector to base
junction, effectively lowering the collector output
impedance.

Logic and Linear I.C.s

It should now be apparent that most semi-
conductor devices can be produced in integrated
circuit form and thus circuits of high complexity
can be produced on a single chip of silicon. The
procedures involved in producing optimisation of
the manufacturing techniques for a given circuit are
very involved, but in most cases it is possible to
arrange that an integrated circuit will perform the
desired function as well as its discrete component
counterpart. .

There are basically two types of integrated circuit
available and these can conveniently be classified
as “logic” and “linear” circuits. The difference
between the two classes is that the logic circuits
are used in applications where they are required
to give yes/no types of output, whereas linear
circuits are expected to give an output which has
some continuous relationship with the input signal.
In this context linear is used somewhat inappro-
priately as it in fact covers circuits with feedback
which results in their output varying with the input
signal but in a far from linear manner.

Types of Logic Circuit

The logic circuits are of very varied type. The
first solid state logic circuits made were combinations
of resistors and diodes and they performed namerous
gating functions. Fig. 4 shows an “and” gate using
these elements. If A and B are at the +5V level
then C will also be at the +35V level, otherwise
C will be at the zero level. Notice that if A and B
are open circuit C assumes the high state.

]
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Fig. 4: Simple diode-resistor logical AND gate with corresponding
truth table.

Following on from this start there have evolved
Resistor Transistor Logic (RTL), Diode Transistor
Logic (DTL), Transistor Transistor Logic (TTL).
Emitter Coupled Logic (ECL), Emitter Emitter
Coupled Logic (E’CL) and MOST logic circuits.
Each of these types has its own advantages as seen
in the following examples. RTL has a medium
speed of operation which means that when a logical
switch is made to the input the output follows this
change within about 20 nanosec and the circuit also
has a fairly low power consumption, each gate taking
about 10mW. DTL is somewhat faster than RTL,
especially when the nonsaturating type of logic is
used so that all the transistors are in the active
state rather than being either fully on or off. TTL

(e

s s g e
N e B .= 0

'OR’ gate ‘AND'gate

Fig. 5: MOST logic gates.

has a very long propagation delay. Emitter coupled
logic has a very short propagation delay but has
a large dissipation per gate. E*CL is mainly used
in the central processors of computers: it has an
even shorter delay, typically one or two nano-
seconds.

The final arrangement considered here is the
MOST logic circuit which consists of arrays of
MOS transistors. A MOST logical “and” and “or™”
gate are shown in Fig. 5. The advantage of this
circuit type is that it is relatively cheap to make
in highly complex arrangements as no isolation is
required between the elements. They are slow but
happily consume very little power.

Thus, there is a trade off between the speed of
operation of the logical element and the power
dissipation per gate. This is an important criterion
for the circuit designer and the ideal system would
use a combination of the different types to achieve
maximum efficiency.

The final article in this series will describe the
different linear circuits which are available and also
the principles underlying thick and thin film circuit
manufacture.

TO BE CONTINUED
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l E ' T E R s I B M The Editor does not necessarily endorse the views expressed by correspondents

Air wave wasters

Recently I have heard a large
amount of discussion on the BBC
World Service on Commercial
Radio in Great Britain. As you
probably know, Australia has had
commercial radio ever since
broadcasting began. I think there-
fore that I am qualified to pass
judgement on these nuisances and
air-wave wasters.

I listen to many commercial
radio stations in Australia and
can state that what I have heard
has been nothing but a pro-
gramme format of continuous
pop, high-powered advertisements
rammed down the listener’s
throat and news that is often
inaccurate. The number of ad-
vertisements is fantastic. For in-
stance, in one quarter-hour on
the local radio station up here
(8DN-1240kHz) there was one-
half of a gramophone record
played (a latest pop of course)
and all the rest of the time was
taken up with advertisements.

I think therefore, that these air-
wave wasters should be banned
from cluttering up the air-waves
and government radio should be
developed to the point of having
a service not unlike the BBC.
Terry Robinson (Darwin, Austra-
lia).

A few memories

As a reader of your excellent
magazine for more years than I
care to recall, together with some
of its early contemporaries which
did not make the grade, your
editorial article of issue 751
September 1969, encouraged me
to write to you for the first time.

Needless to say 1 heartily
applaud the sentiment of your
article, we do with the advent of
the i.c. have chance once again to
rationalise, human nature being
what it is, however, I wonder if
the nettle will be grasped?.

Whilst pondering on this matter
and the extent to which the art
of radio construction has changed
my mind went back to the
halcyon days of the spaghetti
resistance, Lewcos coils, Telsen,
dutch R. valves, and all the last
word gadgetry which was per-
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petrated upon the somewhat
bewildered constructor even in
those early days. I feel certain
that some of your more senior
readers must recall the “Magic”
indoor aerials, the Loewe valves,
and even then the attempts at
integrated circuitry, I seem to
recall that one could purchase a
large black box which contained
a transformer coupled amplifier,
and which had three valve
holders mounted upon its top, all
one required was the ability to
wire up an H. F. section and
Voila! a wireless set.

In my opinion the period from
the early twenties up to the late
thirties was a fascinating one in
the development of radio, and I
write to ask if it would be
possible for a series of articles
with pictures and circuitry of
constructional projects of the
period could be printed, even
small articles of the period would
I feel raise a smile, and probably
the wry comment that little is
really new under the sun.

In closing 1 should like to do
something that I have intended to
do for so many years, that is to
thank you for a very well pro-
duced magazine which has re-
mained a real constructors
magazine for so long. Long may
you flourish. R. C. Armet
(Transvaal, Republic of South
Africa).

[I would like to hear from
readers who would like to see
reprints of parts of 1920-1930
articles.]—Editor

Ban the speaker!

Nowadays one reads of semi-
conductor devices being used to
produce coherent light, etc. but
nowhere can 1 find any reference
to their being used to produce
sound. This surprises me as I re-
member witnessing this phenome-
nom in 1964 whilst playing

‘around with a set of transistors.

(These transistors came boxed in
a set and were, I believe, of
Ttalian manufacture. They were
encased in black-painted metal
cans.)

I had built a crystal set at this
time and was using the transistors
to amplify the signal sufficiently
to feed a loudspeaker. Being a

newcomer to electronics at this
time and entirely ignorant of
circuitry I remember that in the
three transistor amplifier lash-up
I employed a separate battery for
each transistor! Unorthodox as
this procedure was, it worked well
and - to my great delight the
strains of music obligingly came
blasting out of the speaker! On
removing the speaker, however, to
make some adjustment or other,
I noticed that I could still hear the
music! The volume was not as
high as with the speaker con-
nected but was still at a comfor-
table level. My first’ thought was
that the sounds were emanating
from the speaker transformer core
(a large, ex-TV item) but this was
not the case. The sound source
was the transistors themselves. 1
cannot now recall if one or all
of the transistors were “sounding-
off,” but at least one of them was.
I believe the actual sound came
from the transistor cans which, as
mentioned above, were metal and
rang when “pinged” with a finger
nail, but what caused them to
vibrate I have never been able to
ascertain.

1 should be extremely grateful
if any of your readers can
collaborate this phenomenon or
offer any explanation as to how it
could have occurred.—J. B. Jobe
(Worcester).

Marconi station

T thought that some history of
the above station might be of
interest to readers. It was opened
in 1910 and was an outstanding
landmark round these parts. It
could be seen for many miles with
its 400ft. aerials standing along
the slopes of Cafn Dee mountain
near Caernarvon.

With the advance of modern
developments the old station went
out of commission in 1939 and
the aerials were pulled down.

During the First World War,
the first wireless transmission ever
sent to Australia from this
country was transmitted from this
station by Lloyd George to
Hughes, another Welshman who
was Prime Minister of Australia
at the time.—H. Roberts (Caer-
narvon, N. Wales).
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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.

Oscillator Coil ... P50/1AC (For OC45) P50/1AC (For AF117).
1st'l.F. Transformer .. -.P50/2CC (For OC45) P51/1 (For AF117)
2nd I.F. Transformer.. ..P50/2CC (For OC45) P51/2  (For AF117)

3rd I.F. Transformer .......... P50/3CC (For OC45) P50/3V  (For AF117)
Rod Aerial RA2W 12/6
Driver Transformer ... LFDT4/1 ... 9/6
Output Transformer OPT1 10/6
Printed Circuit PCA1 9/6

I.F. TRANSFORMERS FOR “PRACTICAL WIRELESS” CIRCUITS

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

T41[1E 1st L.F. Transformer
T41/2E 2nd |.F, Transformer
T41/3T 3rd L.F. 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 with 4d. postage please.

" WEYRAD (ELECTRONICS) LIMITED
SCHOOL STREET, WEYMOUTH, DORSET

Mon.—Sat. 9 a.m.

R.S.T. VALVE MAIL ORDER CO. o

Open Daily to Callers

BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM S.W.16 Tel. 769-0159/1649

1A7 719 | 6BQTA /- | 6KTM  8/6 | 7Y4 8/6 | 20P5  20/- | 80 7/8 | DF9S  7/8 | ECF82 6/6 | EMSO 7/6 | PC97. 8/8 | RG5/50080/- | UF89 kil
iD5 716 | 6BR7 17/ | 6K7G 2/~ | 9BW6 7/~ | 25A6 5/8 | 85A2 7[3 | DH77 4/9 | ECH21 12/6 | EM81  8/3 | PCC84 6/6 | 8130 40/—

1H5 7/- | SBR8 12/ | 6K7GT 4/8 | 10C1  12/8 | 2516GT 7/- | 150B2 11/6 | DK32 7/8 | ECH35 11/6 | EM84  7/8 | PCC89 10/6 | 8P4 8/- | ULl8s 7/-
1LD5 6/ | 6BS7 25/~ | 6K8 2/9 | 1002 12/6 | 25Y5 8/—1150C4 9/6 | DK91 8/- | ECH42 12/6 ESUI5020;— PCC189 10/6 | SP41 5/6 | UM80 5/6

INSGT 8/- | 6BW6 14/6 | 6K8M 11/6 | 10F1 14/9 | 2524 8/3 | 801 9/6 | DK92 9/- | RCH81 5/9 | EY51 PCF80 6/8 | SP6L 5/~ | UUe 21/~
1R5 6/- | 6BW7 13/~ [ 6K8G  8/- | 10F3 18/ | 2575 8/- | 807 8/~ | DK96 7/8 | RCHS3 8/6 | EY$6 7/~ | PCF82 6/6 | 9TV280/80 | UU7 21/
184 5/6 604 5{— | 6K8GT 7/- | 10F9 10/6 | 25Z5 8/8 | 813USA DL66  25/- | poygg 5ig | £435  6/- | PCF84 8/~ 95/- | UUS  21/-
185 a6 6C5G 5/- | 6K25 15/ | 10F18 §/- | 28D7 8/3 120/~ | DL92  8/8 | RoLss 7/ | EZ40  8/9 | PCF86 9/- | SU26  19/6 [ UU9 8/3

s 2% | 606 89 |6L1 12| DL 8/ | 30CL  8/9|818 75/~ | DLO3 4/ | o0 00 | BZ4l 916 | POFS0L 8/9 | BU215012/6 | UY21 96
6Csc /- 6L6G  7/9 | IVLDI110/6 | S0CI15 15/- | 8664 15/~ ) DLSe g/9 | BCL08 103 | B8  5/6 | PCWS02 9/0 | T4l 176 | UY4L 8/8
3A4 4/~ | 6CD6G 24/- | 6LI8 6/ | 10P13 18/8 | 30C17 18/— | 954 5/8 | DL95  7/9 EOLLA00 EZ81  5/6 | PCF80515/~ | TDD4 8/ | UY85 8/5
304 /9 |6CHe 7/6 | 6Q7G  B/- | 1LE3 70/~ | 30018 15/- | 1625 8/ | DL96  7/9 30/ | GZ30 10/~ | PCF80613/- | U10  7/8 | VMP4G: 17/
3Q5 -1 6Cwa 12/- | 6Q7GT 8[6 | 19AT6 4/0 | 30¥5  17/- | 4022ARE7/— | DM70 6/ EFo 20/ | G282 10/- | PCF80815/8 | Ul4 76 | VP4B 28/~
384 6/316D6  3/9 | 68SATM 7/- | 19AT7 6/- | 30FLI 18/~ | 5763 12/— | DY86 6/- oA 7; GZ34 11/- | PCL82 7/8 | U19  85/- | VR105/30
3v4e  6/9| gEs 706 | 68c7 7/~ | 12AUS 5/9 | S0FL12 19/~ | 7198 2/~ | DYs7  5/-| UESTA QU7 | HN300 22/6 | POLS3 103 | U25 15/
SRAGY 10/8 | 6FL  12/8 | 6867 €/~ | 12AU7 5/9 | 30FL1415/6 | 7475 18/ | E8scC 13- | SFa9 12’- KT36 "18/- | PCL84 8/6 | U26  15/6 | VR150'30
5U4G  5/6 | 6F5G  8/- | 68H7 3/8 | 12AX7 6/3 | 30115 17/- | A6l 9/6 | EA50 3/8 | DEL 5’: KT6l 17/6 | PCL85 9/3 | U784/ 8/
5V4G 8/ | 6FSG  5/- | 6877 6/ | 19BAG 6/ | 30L17 17/ | ATP4 2/3 | EABCS0g/8 | EF30 4/3 KT66 21/- | PCL86 9/3 | U191 13/9 | vias 15/
5Y3GT 6/- | 6F8G  5/6 | 63K7GT 4/9 | 12BES  6/3 | 30P4 15/- | ATP5 19/~ | EAF42 10/~ /3 | KT81 35/~ | PENA4 20/~ | U251 16/3 | VT3l 80/
524G 7/~ | 6F11  8/6 | 6SL7GT 6/ | 12C8GT 5/- [ 30P12 18/- | ATP7 8/6 | EB41 10/- { EF86 7/~ | KT81 (7C5) PENB420/-{ U301 12/8 | VL1l 8&/9
6/30L2 15/- | 6F13  6/6 | 68N7GT 5/6 | 12E1  20/- | 30P19 15/- | AU2 80/- | EBo1 /- | EF86  6/6 22/8 | PEN45 7/- | U403 6/6 | V1120 12/6
6A7  15/- | 6F14 12/6 | 68Q7  7/6 | 12J5GT 2/6 | 30PL1 16/~ | AU5  8/9 | EBC33 8/6 | EF89  5/8 | xTe3 84/ | ppnag 4~ | U404  7/6 | VU508 85/-
6A8G 12/6 | 6F23 16/- | 6U4GT 12/- | 12J7GT 6/6 | 30PL1318/6 | AZI  8/- | EBC4l 10/8 KTW61 8/8 | pras  10/g | USOl 23/6 | WalM 12/8
BAC7  4/- | 6F2¢ 14/-|6USG  7/6 | 12K7GT 7/- | 30PL1415{— | AZ31 10/- | EBC90 4/9 | EF92 2/6 | KTZ41 6/ PLsl  8/- | UABCS0 6/ | XB1-5 §/-
6AK5 /- [ 6F2) 15/~ | 6V6M 12/ 13KSGT8/- | 35A5 11/6 | CBLSL 16/~ | EBFS0 7/6 | EF93 15/~ | ML4 17/8 | bT03 a6 | Uabss 10/8 | XP1-5_ 5/
a/6 | 6F28 14/~ | 6V6G  4/6 | 12Q7GT 6/ | 35L6 9/~ | CCH35 15/- | EBFS3 9/~ | Ew1s3 6/6 | ML6  7/8 76 | UBCal /e | X8G1-510/
/81 6¥32 2/ | 6V6GT 6/8 | 198A7 8- | 35W4 4/6 | CL8S 20/ | EBFSo 6/6 | noies 7/- | MSp4 10/ | PL83 7/ Y63 76
SMMs 38legs 26 |6X4 © 4/8 | 138G7 6)— | 3523 10/ | OV450 25/- | EBL1 14/~ |prgs gye | MULL 78 Pl 1ale | UBCSL 918 | moheq
6AQ5  6/8 | g 3/ | 6X5G  4/6 | 128H7 3/~ | 3574GT 8/8 | CY30 12/8 | EBL21 13/~ Mx40 12/6 | PLE00 14/8 | UBFS0 7/- | 3p;) g5/
/ / G5as EL33 12/6

—
=]
=
©
=1

»
<

6AS7G 18/~ | gy5a g/ | 6X5GT 6/~ | 19837 3/9 6/~ | Y3l 8/8 | EBL31 27/6 N78 19/ | EX4 14/ | UBF8S 7/8 | sppy gg;
6ATS 419 | 032G 4;— 7B6  11/6 | 125K7 4/8 | 37 6/6 | DACS2 7/- | BC90 5/ | BT84 ég;g N108 25/- | PY¥33 10/8) yocsa 8/6 | sop1  s50-
6AU6 b/~ | gT5aT 5/8 | 7B7 7/6 | 128R7 5/- | 42 6/- | DAFO1 4/6 | ECC81 6/~ NGT1 3/8 | PY81  5/9 | UCCS5 7/ | ("V'1526 40/-

6B4G 20/~ | 676 8/ | 7C5  22/6 | 14H7  9/6 | 50B5  6/6 | DAF96 7/8 | ECCS2 5/9 | EL41 10/8 | NGT7 55/~ | PY82 4/9 | UCFS0 8/8 | ACR131100/-
6B8G  2/- | e77M sfe 706 155— 194Q5 5/- | 50C5  6/3 | DCC90 10/6 | ECCs3 6/38 | EL42 10/8 | oAz ¢/~ | PY83 /- | UCH4210/8 | v(Re7 85/~
6BA6  5/- | 6J7G 6/~ | 7D5 8/— [ 20D1  10/- | 50CD6G8L/- | DF33 8/~ | ECC84 &6 | EL84  4/8 | oc3 §/— | PY800 8/8 | UCHS! 7/- | vCR517B
8BE6  5/- | 6J7GT 7/6 | TH7 8/8 | 20F2 14/- | S0L6GT 8/- | DF70 8/- | ECC85 5/- { EL95  B/8 | OZ4 4/8 | PY801 9/8 | UCL82 /9
75 9/6 | DF91  4/- | ECC88 7/6 | ELL80 20/~ | PC86 11/6

46/-
8BH6 8/- | 6R6GT 5/~ | 7R7 13/- | 20L1 20/— R2 716 | UCLS3 10/ | VCR517(
6BI6 9/~ 16K7  1/9|787 45/~ 20P4 20/- 178 5/- | DF92 38/6 | ECFs0 6/6 | EM34 21/- | PCss 11/6 | R19  %/8 | UF4l 10/6 48/

Manufacturers and Export Inquiries Welcome TUBES SETS OF VALVES
OSSDLETE TYPES A SPECIALIY tma sooo BERUBIMDERBEIOl T s
QUOTATIONS FOR ANY VALVE NOT LISTED 17 inch £ 5 0 g , J oo oo oo postags
SO FUCL LIS 19imch .. 26 0 0 ACI27T 5/- 10025  8f- ng;:lsmrgll;s 0CS1  4/- | OC82D 8/
Ordinary postage 6d. per valve. SALHALD S0 9linch .. £610 O AF114 B/~ |0C28 8/-|OCT2  6/- | OC8ID 4/- | OC83  6/—
Tube postage 7/6 each . £12 0 0 ﬁﬁg g;— 8822 2% oc;s g;— 0C81DM ocL76  7/-
- : ; o - 0CT6 - 8/- | 0C171 8-
Speclal Express Mail Order Service 27inch .. %8 0 0 AF117 5/-|0C45 2/8| OC77 8- | OCxz  8/- | OC200 7/6

SEND S.A.E. FOR LIST OF 2,000 TYPES
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GUIDE
I

PART 14

Field Effect Transistors

There are two basic forms of construction used in the
manufacture of field effect transistors (f.e.t.s). The
resulting devices are known as junction f.e.t.s and
insulated gate f.e.t.s. It will be convenient to examine
each type separately.

Junction f.e.t.

The junction f.e.t. is a device utilising a single p-n
junction with a structure very similar to the unijunction
transistor which is a related device. The basic structure
is illustrated in Fig. 12 and consists of a bar of n-type

—_—0
Gate

N channei

o O
Drain Source

Fig. 12: Basic structure of a junction F.E.T.

semiconductor, usually silicon, with a p-type region on
either side of the bar. The n-type portion between the
p-type regions is called the channel and current flows
through the channel from drain to source. Now if the
diode formed between the p-type region, termed the
gate, and the source is reverse biased by a negative
potential on the gate, an electric field is set up in the
channel which restricts the current flow through it. If
the voltage is sufficiently negative all current flow is
inhibited through the channel. The bias voltage for zero
current is called the pinch off voltage (Vp).

The operation of an f.e.t. depends on an input through
a reverse-biased diode and therefore the f.e.t. charac-
teristically has a very high input impedance (~10M Q).
As with other semiconductor devices p-type and n-type
materials can be reversed to give a p-channeli f.e.t. with
an n-type gate, and in this case the potential on the gate
is reversed. The symbols for n-channel and p-channel
f.e.t.s are shown in Fig. 13 together with the biasing
voltages for normal operation. It should be remembered
that the arrow direction indicates the diode forward
current direction and hence potentials are such as to
reverse bias the diode.

At this point most of us with valve experience will

(b) P channel FET

(a) N channel FET

Fig. 73 B.S. preferred symbols and applied polarities for
Jjunction F.E.T.’s.

-]

-

| o

==

M.K.TITMAN, B.Sc.(Eng)

have noted the similarity between valves and f.e.t.s. In
fact the n-channel f.e.t., which is by far the most
commonly available f.e.t., is strikingly similar both in
voltage polarities, as shown in Fig. 14, and characteris-
tics, shown in Fig. 15, Unlike the valve however the
maximum drain to source voltage is limited by break-
down characteristics, whilst f.e.t. transconductance
(égz gm) varies with bias voltage (Vgs) and is a
maximum at Vgs=0. The transconductance is more
linear than for conventional transistors.

+ ‘IDS IDS § Drain-source

current
o}
1< 0SS VGS
- =0
S
-VGS
oV Mo = VP
(2) -VGS (o] vDsS
a i
Gate-source Drain- source
N channel FET voltage voltage
(a) FET characteristics
IR Anode $IA
current VG=0
-1
G
- -2
-3
ov -2
Grid —cathode ‘ Anode
(b) Pentode voltage voitage

(b) Pentode characteristics
Fig. 14: (left) Comparison of F.E.T. and pentode symbols.
Fig. 15: (right) Comparison of F.E.T. and pentode characteristics.

Manufacturer’s parameters for f.e.t.s usually include
the items shown in Table 2, which also includes typical
ranges of values for n-channel devices. Other para-
meters include maximum reverse transfer capacitance
at 0-5-10pF and noise figures between 1-5dB. These are
usually only important for critical applications.

Field effect transistors are used for many applications
including microphone preamplifiers, d.c. differential
amplifiers, r.f. amplifiers in v.h.f. radio circuits, switch-
ing circuits and instrument input amplifiers. At present
they are used in circuits which particularly require the
special features of low noise levels and high input
impedance. The extremely low drift currents of 1pA
(10-12A) per © C and high input impedances make them
particularly suitable for use in input and buffer circuits.
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Table 2: Typical f.e.t. parameters

Parameter Symbol Typical values

Max. gate-source

voltage Vgso 20-50V
Max. drain-source

voltage Vds 20-100V
Drain-source current

at Vgs=0 Idss 0-5-100mA
Max. pinch off voltage

Vgs=Vp V(p)gs

Vgs(off) | 210V

Max. gate current lgss 0-1-10nA
Transconductance gm 0-25-30mA/V

Typical input characteristics of an f,e.t. preamplifier are
Zin>1MQ, Cin>10pF, noise voltage <0-5mV and
bandwidth >100MHz .

)
Alloy pellets
P )
D s Fig. 16a: Alloy
NG N R N+f—— or dfffused
W7 junction F.E.T.
P construction.
(a)
Alloy or diffused
junction
FET construction
Aluminium
Source . contacts Drain
‘ /’/ Oxide layer
[ Fig. 16b: Planar
P+ junction F.ET.
TN, / construction.
P
Gate

(b) Planar junction FET construction

Figure 16 illustrates the two basic forms of junction
f.e.t. construction which are used at present. The alloy
construction of Fig. 16(a) is still the most common
where p-type pellets are alloyed to either side of an
n-type slice. The geometrical outline is also used for
diffused junction f.e.t.s. As with conventional transis-
tors planar construction, using the more accurate photo-
graphic techniques, is used increasingly in close tolerance
f.e.t. manufacture, and this form of construction is
illustrated in Fig. 16(b).

A special form of construction used to obtain good
high frequency characteristics is illustrated in Fig. 17
and this device is known as a tecnetron. Indium is
deposited on the surface of an n-type slice etched to
receive the plating. The result is a thin channel region of
small area giving Jow capacitance and therefore good
high frequency characteristics. The structure is however
electrically and thermally less robust and is at present
rather uncommon.

As with conventional transistors the encapsulation of

Indium plating

Fig. 17:Tecnetron
|- construction.

AITTSS
N - type germanium
SIS

802

f.e.t.s is mainly of the popular TO-18 or TO-5 types.
A plastic encapsulation is shown in Fig. 18 but as the
lead out connections are still unstandardised the precise
terminal designations should be obtained from the
manufacturer.

r"‘—""% B
2 8 5

C]
oGl o

D gl
G2 and case g g a5
o5
(a) TO18 {b) TOS {c) Plastic

Fig. 18 F.E.T. encapsulations.

We have now examined the junction field effect
transistor and should consider the second basic form of
construction known as insulated gate f.e.t. It is interest-
ing to note that it was experiments with crude construc-
tions to obtain the insulated gate f.e.t., or unipolar
transistor as it was then known, that led to the discovery
by Shockley of the conventional or bipolar transistor.
The insulated gate f.e.t. was therefore a forerunner of
the modern transistor but it is only with the discovery of
planar epitaxial techniques that the insulated gate or
metal-oxide semiconductor (m.o.s.) transistor has been
a practical proposition in terms of noise and gain.

insulated Gate f.e.t. or Metal-Oxide
Semiconductor Transistor (m.o.s.t.)

_ Metal-oxide semiconductor transistors (m.o.s.t.s) are
constructed with p- or n-type semiconductor channels.
In place of the reverse biased p-n junction which pro-
vides the controlling electric field, the field is formed
through an extremely thin insulated junction. The
insulation is provided by a silicon dioxide layer which

.acts as an efficient insulator. The basic form of con-

struction is similar to that shown in Fig. 12 for a junction
f.e.t. except that the junction is formed between a metal
connection and the p- or n-type channel. The insulation
is silicon dioxide thermally grown by passing steam over
the basic chip. The basic symbol for a m.o.s.t. is shown
in Fig. 19.

D

< Fig. 19: Insulated gate (or M.O.S.T.)
symbol.
~
S

The m.o.s.t. has properties which are peculiar to
insulated gate structures. Two basic modes of action are
possible. Firstly the depletion mode in which current
normally flows through the channel but is reduced by
channel width depletion until zero current flows at
maximum gate voltage. The second mode of operation
is known as the enhancement mode and in this mode the
device is normally off but is turned on up to saturation
point by increasing gate potentials. The enhancement
mode is achieved by altering the end connections and
type of channel material so that the path between the
drain and source appears as back-to-back diodes and
the gate potential increasingly reduces the blocking
effect. It is clear from this that all junction f.e.t.s belong
to the depletion mode of operation since the gate p-n
junctions must be reverse biased.

—continued on page 806



Heathkit for the new “~Compact™
Sound
of the 70°’s

The fabulous stereo “Compacts” Models AD-17 and
AD-27 are setting the pace in hi-fi for the 1970’s.
They offer outstanding value and performance. The AD-
17 comprises a BSR MA-65 turntable/Shure M44-MB
magnetic cartridge and a 10 watt (RMS) per channel
stereo amplifier all mounted on a Teak or Walnut plinth.

Kit Price £54. Cam. 13/-

The AD-27 is similar but uses the MA-70 turntabie and
includes an FM stereo tuner. In this case the “plinth” is
better described as a small cabinet. it has the additional
features of a “Roller Shutter” lid and is available in
Teak or Walnut.

Kit Price £82. Carr 13/-

Heathkit offer many exd‘ellent loudspeaker systems
the new “Ambassador” Hi-Fi loudspeaker is winning
many friends. Its cabinet is supplied ready assembled
and finished in selected Teak or Walnut veneers to
harmonise with other current Heathkit hi-fi equipment.
it uses three loudspeaker units a 12in. bass, bin.
mid range and a 1in, Dome Pressure Tweeter.

Kit Price £29.16.0 Carr. 15/-

The complete Heathkit hi-fi range of stereo amplifiers,
tuner/amplifiers, FM tuners, Stereo “Compacts”,
loudspeaker systems and ancilliary hi-fi equipment
are all described and illustrated. many in full colour.
In a wonderful free catalogue.

Send for the
FREE Calalogue
und see for

\?V'

DAYSTROM LTD &

e ases weal GLOUCESTER
GL2-6EE
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@ ALLITEMS OFFERED ARE FULLY GUARANTEED
AND BACKED BY COMET.

@ OPEN TO THE PUBLICS to 5,30 p.m. daily (¢ p.m. }
Wed., Thurs. and Friday evenings) and 5 pP.m.
Saturdays.

@ COMPLETE FREE PRICE LIST CONTAINING OVER
200 ITEMS ON REQUEST,

AMPLIFIERS

ARENA 210 Amplifier 00

ARMSTRONG 521 25 watts
per channel . -

DULCI 207 Stereo Ampllf‘er

DULCI 207M Stereo Ampli-
fier takes magnetic P/U ..

GOODMANS Maxamp

New LEAK Stereo 30 Plus..

New LEAK Stereo 30 Plus in
teak case ..

New LEAK Stereo 70

LEAK Stereo 70 in teak case

New LEAK Stereo 70 Plus
in teak case -

LINEAR LT.66 Stereo Ampll-
fier ..

QUAD 33 Pre-amphf‘er

QUAD 303 Stereo Mam
Amplifier .. .

ROGERS Ravensbourne 50
watt Stereo =

ROGERS Ravensbourne in
teak case .. o

ROGERS Ravensbrook

ROGERS Ravensbrook in
Teak Case . .-

TELETON 203E o1 o8
TRUVOX TSA.200 ..
TUNERS

ARENA 211
decoder

ARMSTRONG 523 FM
ARMSTRONG 524 FM

ARMSTRONG M8 Sterea
ecoder ..

Sterec wnh

DULCI FMT.7 FM 1
DULCH FMT.7S FM Stereo
Tuner B o o

GOODMANS Stereomax
AM/[FM Stereo Tuner ..

Tuner

LEAK Troughline
with multipiex P
LEAK Stereofetic Chaasns
form .. . .

LEAK Stereofenc in teak
case .. -

QUAD Stereo FM ..

ROGERS Cadet Mark in
Tuner

ROGERS Ravensboume
Tuner with Decoder x

TRUVOX FM 200[1C with
decoder o5 ..

TUNER/AMPLIFIERS

ARENA 2400 with Decoder

ARENA 2500 comp!eie wnth
Decoder .

ARENA T1500F AM/FM
Stereo Tuner/Ampiifier ..

Rec. Relail Comet

Price

£34 13 0

o
0

0
0
0

ARENA T900 AM/FM Stereo
= £

Tuner Amplifier
ARMSTRONG 525 25 watts
per channel FM ..
ARMSTRONG 526 25 watts
per channel AM{FM
ARMSTRONG 127 ..
(Teak Case for 127)
(NEW) GOODMANS
Model 3000 with sterec
decoder 4o ie

Price

£28 0

£44 0
£17 0

£20 19
£41 19
£43 19

£47 19
£49 19
£56 4

£54 19

£13 18
£35 19

£46 19
£48 19

£57 13
£36 19

£38 19
£20 15
£39 19

£33 19
£44 19
£34 19

£7 19
£17 19

£25 5
£71 19
£39 19
£45 19

£52 19
£44 19

£17 13
£52 12

£45.19

£69 19
£719 ¢
£59 19
£258 0
£74 19

£85 19
£37 19
£3 1¢

£66 19

Rec. Relail
Price

TANDBERG solv  Super
10171 Tuner/Ampiifier
AM/FM and 2 short wave-
bands . .
TELETON MX 980 Skereo
Tuner{Amplifier with
AMFM Multiplex Stereo
Radio c/w two Speakers,
each Speaker containing
8in. hass, 2in. tweeter ..
TELETON F.2000 AM/FM
Stereo  Tuner/{Ampiifier
2 x 5 watts RMS with
silicon transistors
TELETON R.8000 AM/FM
Stereo  Tuner/Amplifier
2 x 6 watts RMS, complete
with 2 speaker boxes ..
TELETON C.M.S. 300 with
turntable and two speakers
TELETON CMS.400 _ AM{
FM Muitiptex Tuner}
Amplifier with 2 speaker
boxes and turntable .
TELETON 7ATI Stereo
Tuner]Amplifier AM(FM
50 watts RMS Stereo
Decoder and F.E.T. . £133 ¢ 0 £89 0 0

£75 18 0 £6518 0

THE GOODMAN 3000 MUSIC AUDIO SUITE
A complete Audio Sulte with Stereo Radio,
complete with Speakers, Turntable and mag-
netic cartridge. All Wired and ready to go.
Beautifuily finished in Teak. Rec. Retail Price
£140.9.0. COMET PRICE £111.0.0.

ALL MAKES STOCKED
CA R"JGES AT DISCOUNT PRICES
SPEAKERS
ARENA HT 21
ARENA HT 7
ARENA HT 10 .
ARENA HT 20 5
ARENA HT 26 ]
B%WERS &dWILKINS

£9 5
£17 0
£18 19
£26 19
£65 19

£10 10
£19 19
£22 1
£32 11
£78 15

£63 © £53- 8

BOWERS & WILKINS
£58 16

£81 5
£17 5
£2519
£6 19
£15 19
£24 19
£32 19
£19 19
£18 11

£69 10
BOWERS & WILKINS P2H £94 10
CELESTION Ditton 10 PR ] |
CELESTION Ditton 15 .. £31
DULCI AS3 Speaker .. £8 8
GOODMANS Maxim .. £20
GOODMANS Mezzo Il .. £30
GOODMANS Magnum-K .. £40
GOODMANS Mirimba .. £24
GOODMANS Mambo N 4

GOODMANS Loudspeaker
Syist)em Model 2005 (Der
pair;

KEF Ceteste .,

KEF Concord ..
LEAK Sandwich
LEAK Mini-Sandwich
QUARD Eiectrostatic
TRUVOX LS200

WHARFEDALE New
Airedaie .

WHARFEDALE Demon

WHARFEDALE SupEr
Linton

WHARFEDALE Melton

WHARFEDALE New
Dovedals 3 .

D~ O0WOo NNOO

£21 ©
£23 19
£34 19
£34 19
£23 19
£57 19
£17 19

£57 14
£13 19

£147 19
£23 19

£31 19

Rec. Retaif Comet
Price Price
WHARFEDALE Rosedale.., £55 ¢ 0 £4319 6

WHARFEDALE UNIT 3
Speaker Kit .. £1019 6 £819 6

Most types of chassis, speakers, cross-over net-
works, etc., available ex stock.

TURNTABLES

ARENA SP.25 comple(e
with base and cover .

GARRARD SP.25, Mark [l
GARRARD AP.75 ..
GARRARD SL.55
GARRARD SL.65
GARRARD SL.75 ..
GARRARD SL.95B
GARRARD 401 s o

GARRARD 3000 fitted with
GKS 25/Cartridge . . . £13

GARRARD 3500 fitted with
GKS 25/Cartridge.. ..

GOLDRING GL69 .. .. £25
GOLDRING 69P .. .. £33
GOLDRING Lenco GL.76 .. £36
GOLDRING 75P inc. cover  £46

GOODMANS Model 3025
complete with magnetic
Cartridge .. a5 -

THORENS TD.125 .. .. £69

THRORENS TO. 150A T
Mark Il g £41 9 £32 12

THORENS TD 15OABMark(I £45 7 £34°19
THORENS TD.124ji1 £46 1510 £42 0

Bases, plinths and covers stocked to suit all the
above turntables.

£24 19
£11 18
£16 19
£11 12
£14 8
£25 19
£33 19
£26 10

o DD DD

£919

@

£15 £10 19
£21 5
£28 19
£27 19
£38 0

£37 £32 19
£53 19

HI-FI STEREO TAPE DECKS AND TAPE
RECORDERS

AKAI X-360 4-track ..
AKALl X-360D deck 4-track

AKAL 1710 4-track without
accessories £ 0 0 £3919

AKAL 1800 4-track .. £o 0 0£133 0
AKAI 1800SD 4-track 5o 0 O £167 0
AKAI 4000D deck 4-track .. 10 0 £75 10
¢ERGUSON 3324 Twin Track 14 0 £24 19
FERGUSON 3226 Four Track 6 0 £2919
6
1

. £330 0 0£284 0 O
£260 0 0£243 0

GRUNDIG TK124 .. o 18 £36 19
GRUNDIG TK144 .. £ 13 £39 19
GRUNDIG TKt49 .. o= 18 10 £47 19

MARCONI 4218 Stereo Tape
Recorder .. £82 11 2

MARCON] 4238 4- track Tape
Recorder .. £58

TRUVOX R52 & RS54 3- speed
2-track £77

TRUVOX PD 102 Stereo
Tape Deck . &1

o oo OO @

£69 19
£49 19

£52 2

£79 0

PICKUP ARMS

GOLDRING Lenco L75
GOLDRING Lenco G65
SME 3009 with 52 shell
SME 3012 with S2 shell

COMET DISCOUNT WAREHOUSE

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

Comet guarantee that all prices quoted are genuine. All items
d 9/- for post and packing on all orders.

804

Tel 407906

Customers are weicome to call personally.
Ample Car Parking facilities

offered available at these prices at the time this issue closed for press.
Make cheques, Money Orders payable to “COME




F CRYSTAL FILTER

ECEIVERS in the higher price range often have
a crystal filter to gtve 2 very considerable
mcredse in selectivity compared with: trans-
formers, thus reducing interference from adjacent
transmissions. The simplest type of filter is that with
a single crystal and variable phasing. The filter
described here was fitted as an addition in the all-
wave “‘Progressive Superhet” (March 1969 issue)
but could equally well be included in other home-
constructed, surplus, communcations-type receivers.
Figure 1 js the circuit, and uses the centre- tdpped
if. transformer listed, numbers being for the pins
of this component. This i.f.t. is intended for 465kHz,
but was found to be satisfactory anywhere in the
455-470kHz range.

HT +

Crystal

1st IF
: } |
6 0
5 .
\i—‘—’4 F_W-
20p
i
S 33k
-
Mixer - .04
Anode e
% Fig. 1: The circuit.

The crystal was 464-75kHz, obtained from the
supplier listed. There is no need to use this exact
frequency, as all the ifit.s are later aligned on the
crystal frequency.

When the 20pF variable capacitor is adjusted to
balance the stray crystal circuit capacitance a sym-
metrical response curve similar to that at A in Fig.
2 is obtained. The crystal has a Q very much higher
than that of an ordinary tuned circuit, so the
response curve is very sharp, giving high selectivity.
F is the crystal frequency. The ordinary tuned
circuits of the other i.f.t.s help to reduce the response

v components list

Type IFT11/465/CT i.f. transformer (Denco, Clacton,
Ltd., 357/9 Oid Road, Clacton-on-Sea, Essex).

Crystal, 464-75kHz or similar (Henry's Radio. Lid.,
303 Edgware Road, London, W.2).

33kQ %-watt resistor.

20pF or similar miniature air-spaced variable capaci-
tor.

insulated extension spindle, coupling, bush etc.
(Home Radio, 187 LondOn Road, Mitcham,
Surrey.)

=

F.G. RAYER

at the wider skirt frequenCIes Fl and F2.

If the variable capacitor is adjusted slightly,
chdnges in phase produce the notch shown at B:
this is a frequency at which there is minimum
response. The position of this rejection notch can
be varied by adjusting the phasing capacitor, and
can be moved to the other side of the resonant
frequency F. The normal selectivity of the other
i.f. tuned circuits helps compensate for the hump
and extended skirt of B.

Maximum selectivity may be increased by reduc-
ing the value of the 33kQ) resistor. or reduced by
increasing the resistor value. Selectivity with the
circuit balanced (A, Fig. 2) is too great for normal
reception, so for this purpose some means of cutting
out the crystal or reducmg its effect becomes neces-
sary. The best method is to short out the crystal
with a low-loss low-capacitance switch connected
with short leads, but there are other ways such as
adjusting the phasing capacitor well off optimum
setting or bending one corner of a moving plate so
that the capacitor shorts when closed. These methods
avoid the switch but leave a secondary dip from
the crystal when tuning.

Fig. 2: The response
curves—see text.

Fi F F2 3

In the receiver mentioned, the first i.f.t. is removed
and the centre-tapped type fitted in its place. The
phasing capacitor is mounted on paxolin, fixed to
the chassis with brackets. A 1in. dia. insulated exten-
sion rod is attached to the capacitor spindle with
a coupling, and passes through a bush placed in
the “R.F./LF. Gain™ control position, this poten-
tiometer being moved to the right of the panel
above the chassis. .

With other receivers, a well-screened layout is
best, to avoid stray coupling round the crystal, there-
by reducing its efficiency. The layout should also
permit short wiring. Some commercial receivers
have the phasing capacitor fitted to the panel, with
only an insulated bush, but this can cause . mis-
alignment because of hand capacitance effects.

For best possible results alignment is quite critical,
and is best done by tuning-in a quite strong, steady
signal, such as that from a BBC transmitter.

With the crystal in circuit and the phasing
capacitor about half closed. tune slowly through the
signal, observing the S-meter or a meter temporarily
placed in the h.t. circuit to one i.f. stage.

A very sharp peak should be seen, with a
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broader but similarly strong response at a second
but near frequency. The sharp peak is from the
crystal, and broad peak from the i.f. tuned circuits.

Tune to the sharp peak. and adjust all the if.t.
cores slightly for best results. As this is done, the
second broad peak will disappear, and signal strength
at the sharp peak will rise considerably.

Careful tuning will now probably show a response
similar to that at B, Fig. 2. Adjust the phasing
capacitor until this changes to that at A. Reduce
signal input (a very short aerial can be used to do
this) and carefully touch-up the i.f.t. cores.

With all ifts tuned exactly on .the crystal, and
the latter balanced, observation of the S-meter will
give a response like that at A. If the receiver is
tuned slightly above or below a carrier, adjustment
of the phasing capacitor one way or the other should
be found to place the carrier in the rejection notch,
B. so that it almost completely disappears.

As the receivgr if. has been modified, the oscil-
lator cores and trimmers should be touched up,
for best results on each band.

Maximum selectivity is primarily for c.w. only,
the passband being too narrow for speech. How-
ever, when operating in a congested amateur or
other band, selectivity can be degraded somewhat
by adjusting to obtain the curve B, meanwhile plac-
ing the notch so as to reduce interference. This
allows a great improvement in the reception of
voice transmissions. n

P.W. GUIDE TO COMPONENTS

continued from page 802

Insulated gate f.e.t.s are commonly of the depletion
type and can be directly substituted with junction f.e.t.s
of the same effective channel type. Gate currents are of
course considerably Jower and gate-source bleed resis-
tors can be as high as 1,000M Q and mainly depend only
on external leakage requirements. The principal dis-
advantage of m.o.s. transistors is the high noise levels
which are associated with the insulated gate and which
preclude their use in small signal circuits.

Field effect transistors therefore are an extremely
useful alternative to conventional bipolar transistors.
They are encapsulated in similar cases to transistors,
and where heavy current devices are required an inter-
digitated or multichannel device is used. At present
plastic encapsulated, wide tolerance junction f.e.t.s
(n-channel) are available from 5s. whilst closer tolerance
f.e.t.s, both n- and p-channel, are usually available from
£1 to £20. Insulated gate f.e.t.s are of the same order of
price. Since the vast majority of f.e.t.s are junction n-
channe] devices it would be wise for the amateur to use
these widely available and hence cheaper devices.

TO BE CONTINUED

QUERY COUPON

This coupon is available until 6th February 1970
and must accompany all queries in accordance with
the rules of our Query Service.

PRACTICAL WIRELESS, FEBRUARY 1970

NEXT MONTH IN
PRACTICAL

WIRELESS

TWELVE TRANSISTOR RECEIVER

A real communications type receiver with
continuous coverage from B50kHz to
30MHz in four switched bands. Incorpor-
ated in the design are a variety of features
found only in the best sets—switched
a.g.c.,, S-Meter and B.F.O.

The problem of tackling a set of this com-
plexity is overcome to such an extent that it
can truly be classed in the beginners range.
The set initially starts as a six transistor
receiver and will provide excellent coverage
in this form, but it builds up to a twelve
transistor plus four diode set with the
features mentioned above.

METAL DETECTOR

This article describes the principles of metal
detection including the limitations of ama-
teur types and goes on to describe a
practical circuit which in addition to being
useful for locating house wiring etc. can
give endless hours of fun. In the described
form the metal detector should cost under
50s. including headphones but a cheaper
and simpler version making use of a
standard radio set is also described.

BOOKSHELF SPEAKER

The "Decibella” speaker exclosure contains
a woofer and a tweeter, frequencies above
3kHz being fed to the tweeter and below
3kHz to the woofer. A series L-C crossover
network is employed. .

Size of the enclosure is 13 x 8in. with a
depth of 8%in. and fed from a 10 Watt
amplifier, two of these units will give really
good stereo listening.

PLUS THE REGULAR ""TAKE 20" AND

“I.C. OF THE MONTH" FEATURES

AND OTHER CONSTRUCTIONAL
ARTICLES AND FEATURES

Don’t miss your copy of the
March issue of Practical Wireless
—on sale 6th February—price 3s.

Published approximately on the 7th of each month by 1PC Magazines Limited, Fleetway House. Farringdon Street, London, E.C.4. Tel: 01-236 8080, Printed in
England by Index Printers, Dunstable, Beds. Sole Agents for Australia and New Zealand—Co: h (A 3 t
Ltd. ; Rhodesia, Malawi and Zambia—KingstonLtd. ; East Africa—Stationery and Office Supplies Ltd. Subscription rate (inciuding postage): For one year to any

part of the world £2 2s 0d.

PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it s ]
lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent,
resold or hired out or otherwise disposed of in a mutilated condition or any unauthorised cover by way of Trade, or afixed to as part of any publication or

advertising, literary or pictorial matter whatsoever.
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MONOLITHIG INTEGRATED
CIRGUIT HIGH FIDELITY
AMPLIFIER AND PRE-AMP

theworld’s most advanced high fidelity amplifier

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

The IC-10 is primarily intended as a full performance high fidelity
power and pre-amplifier, for which application it only requires the
addition of the usual tone and volume controls and a battery or mains
power supply. However, itis 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.Cs are expensive but once
made, the circuits can be produced with complete uniformity and at
very low cost. It also enables us to give a 5 year guarantee on each
IC-10 knowing that every unit will work as perfectly as the original
and do so for a lifetime.

— | — |

M SPECIFICATIONS

Output 10 Watts peak, 5 Watts R.M.S. continuous.
Frequency response 5 Hz to 100 KHz4-1dB.
Total harmonic distortion  Less than 1% at full output.

Load impedance 3 to 15 ohms.
Power gain 110dB {100,000,000,000 times) total.
Supply voltage 8 to 18 volts.
Size 1 x 0.4 X 0.2 inches.
Sensitivity SmV.
Input impedance Adjustable externally up to

2.5 M ohms.

N CIRCUIT DESCRIPTION

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

W APPLICATIONS

Each 1C-10 is sold with a very comprehensive manual
giving circuit and wiring diagrams for a large number of
applications in addition to high fidelity. These include
stabilised power supplies, oscillators, etc. The pre-amp
section can be used as an R.F. or |.F. amplifier without

any additional transistors.

POST FREE

SINCLAIR

with IC.10

manual and

5 year guar-
| ] 4ntee

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD - CAMBRIDGE

Tel. 0233-52731

807



For four years, the Sinclair Z.12 dominated the constructor worl&, being the best setling unit of
its kind this side of the Atlantic. Excellent as it was, the new Sinclair Z.30 is still better. Half the
size of the Z.12, it has more than twice the power, very much greater gain and a level of distortion
50 times lower. This incredible figure results from using over 60dB of negative feed back with a
constant current load to the driver stage obtained by incorporating a two transistor circuit in
place of the more usual boot-strapping. 9 silicon epitaxial planar transistors are used to provide
enormous power (up to 20 watts RMS continuous sine wave, 40 watts peak). The circuitry of
this marvellous amplifier allows it to be operated from any voltage from 8 to 35 to perfection.

At all output levels, distortion is only 0-02%. This puts true laboratory standards into the hands of
every user of a Z.30. Two Z.30s and a new Stereo Sixty will make a stereo assembly of such
perfection that it could not be bettered in its class no matter how much you spent. But the Z.30 has
an enormous variety of applications, particularly where quality, precision and reliability are essen-
tial. Yet this brilliant new Sinclair design costs not a penny more than its famous predecessor.

APPLICATIONS

Hi-fi amplifier; car radio amplifier; record player amplifier fed directly from pick-up; intercom;
electronic music and instruments; P.A.; laboratory work, etc. Full details for these and many
other applications are given in the manual supplied with the Z.30.

005
0-04
0-03
027 i E———
o1%
10 mw 100mw Twatt 10 watts 50;

=irci=sir-
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THE WORLD'S LOWEST DISTORTION
HIGH FIDELITY AMPLIFIER.

SPECIFICATIONS

Power output: 15 watts R.M.S, into 8
ohms using a 35 volt supply: 20 watts
R.M.S. into 3 chms using a 30 volt supply.

Qutput: Class AB.

Frequency response: 30 to 300,000Hz
+ 1dB.

Distortion: 0-02% total harmonic distortion
at full output into 8 ohms and at all lower
output levels.

Signal-to-noise ratio: better than 70dB8
unweighted.

Input sensitivity: 250mV into 100 Kohms.
Damping factor: > 500.
Loudspeaker impedances: 310 15 ohms.

Power requirements: From 8 to 35V. d.c.
(The Z.30 will operate ideally from bat-
teries if required).

Size: 3% x 2% x % inches.

Built, tested and guaranteed,
with circuits and instructions
manual

SINCLAIR RADIONICS LIMITED

22 NEWMARKET ROAD, CAMBRIDGE Tel: 0223 52731
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Curves to show bass and treble cut and boost

Ready built, tested and

guaranteed with £ 9 19 6
instructions ] L
E o)

sirci=ir

This attractive and completely new unit is intended for use with two new
7.30 amplifiers to provide the finest possible standards of stereo reproduc-
tion. Four press buttons and four rotary controis are used to provide on-off,
three input selectors and Volume, -Bass cut/boost, Treble cut/boost and
Stereo balance. The on-off button also switches the power amplifiers. The
front panel in brushed aluminium is flush mounted to the cabinet front, it
being necessary only to drill holes to accommodate the controls. Hear
adjustable brackets hold the chassis tight to the cabinet. The very latesi
ganged rotary controls are used to afford compactness and extra long
working life free from noise.

The Stereo-60 may also be used with 2 1C-10’s or any other high perform-
ance amplifiers.

SPECIFICATIONS

? Input_sensi_ﬁvities—Radio——uptoSmV @ Channel matching—within 1dB.
Magnetic Pickup —3mV; correct 10 ¢ Tone Controls—TREBLE +15 1o

R.LAA. curve + 1dB;20to 25,000 Hz.  _15dB at 10kHz. BASS -+15 to
Ceramic Pickup-—up to 3mV: Auxiliary —15dB at 100Hz )
—up to 3mV. 5 .

® Power consumption BmA.
e Outpui—250mv. ® Front panel—brushed aluminium with
o Signal-to-noise ratio—better than  black knobs and controls.

70dB. @ Size 84 x1L x 4ins.

PZ.5 POWER SUPPLY UNIT

A new heavy d‘hty mains power supply unit designed specially to drive
two Z.30s and a Stereo Sixty. New compact design. 5
For AC Mains, 200-240V/50Hz. M 2
0.16 Loudspeaker and Micromatic on next page.

o ——— R M0 M M S Gw M

l To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE }

] Please send I
| NAME oo+t e+ i v o 1
1 e | ADDRESS e+ i
[ v st i | e _ .
l ..................................................................................... E
| For which 1 enclose cashicheque] et et e e e et e e i

money order | e PW2/70 1
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SINCLAIR

Q.16

new elegance in an
outstanding loudspeaker

All the superb features which went to make the
Sinclair Q.14 have been incorporated in the new Q.16
which gives an exciting new opportunity for you to
match your Sinclair equipment with modern decor.
Employing the same well proven acoustic system in
which materials, processing and styling are used in
such a radical and successful departure from con-
ventional design, the new Q.16 presents an entirely
new appearance with its attractive teak surround and
all-over special cellular foam front chosen as much
for its appearance as for its ability to pass all audio
frequencies without loss. The Q.16 is compact and
slim. Its new styling makes it eminently suitable for
shelf mounting, but it is no less versatile than its
famous predecessor. Listen to a pair of Q.16s in
stereo and marvel at the standards of quality and
clarity they give.

SINCLA

The Q.16 will handle loading up to 14 watts R.M.S. and
presents an 8 ohm impedance to the amplifier output.
Frequency response extends from 60 to 16,000Hz with
exceptional smoothness. A specially designed driver
system is used in a sealed and contoured pressure cham-
ber to ensure good transient response at all frequencies.
Size: 93" square X 42” deep from front to back.

£8.19.6

POST FREE

The world’s most
successful miniature
radio

- P ; Considerably smaller than an ordinary box of matches,

this is a multi-stage A.M. receiver meticulously de-
signed to provide remarkable standards of selectivity,
power and quality. Powerful A.G.C. is incorporated to
counteract fading from distant stations; bandspread
at higher frequencies makes reception of Radio 1
easy at all times. Vernier type tuning plus the direc-
tional properties of the self-contained special ferrite
rod aerial makes station separation much easier than
with many larger sets. The plug-in magnetic earpiece
which matches exactly with the output provides
wonderful standards of reproduction.
Everything inctuding the batteries is contained within
the attractively designed case. Whether you build
your Micromatic or buy it ready built and tested, you
will find it as easy to take with you as your wrist-
watch, and dependable under the severest listening
conditions.

SPECIFICATIONS —Size: 1" X 14" X ¥
(46 33X 13mm). Weight incl. batteries: 1 oz.
{28-35gm) approx. Tuning: Medium wave band
with bandspread at higher frequency end.
Earpiece: Magnetic type. Case: Black plastic
with anodized aluminium front panel, spun
aluminium dial.

Complete kit incl. earpiece, case,

sofder and instructions in fitted 49/6
pack. Plus 11d. P.T. surcharge
Ready built, tested and guaran- 59 /6

teed, with earplece.
Plus 1/1d. P.T. surcharge
Mallory Mercury Cell RM6E75 (2 req.) 2/9 each

To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE !

I Please send

For which | enclose cash/cheque/
| money order

NAME T e

PW.170 ]

LRl ua S ——
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USE THIS COUPON FOR MICROMATIC AND
Q.16 ORDERS

SINCLAIR GENERAL GUARANTEE

Should you not be completely satisfied with your purchase
when you receive it from us, return the goods without
delay and your money will be refunded in full, including
cost of return postage, at once and without question. Fuil
service facilities are available to all Sinclair customers.

— | g | o — || g
SINCLAIR RADIONICS LIMITED

22 NEWMARKET RD., CAMBRIDGE
Tel: 0223 52731



6 PUSH-BUTTON STEREOGRAM CHASSIS

MW.; S W.1.; SW.2; V.HF.:
Gram; Stereo Gram; Vol
Tone; Mains Trams;  200-
250 Volts; 2 o.p. for 3 ohm.
Also operates with two
speakers on Radio. Chassis
size: 15 X 7 X 6%in high. Dial
silver and black 15 X 3in. 190-
550M; 18-51M; ~ 60-187M;
VHF  86-100  Mc/s.
ECC85, ECHSI,
EM84
carr.
With Stereo Decoder
£8 extra.

2 x 3 Watts

Fully buili. On off. sep. vol, and tone each
channel 12 X 4% X 6in. high. EZ80.2 X ECL86;
for 3 ohm speakers, double wound main trans:
fixing flanges and base plate, suitable for crystal
cart, tuner etc. £6.10.0 (8/-p. X p.)

STEREO AMPLIFIER type RC—
2 x 3 Watts

Fully buili. 2 x UCLS2, metal rect: ganged vol.
and tone cont: on-off. balance, 11 x 3% x 4in.

3 Wave band long-med-short. Gram., 200-250v AC
Ferrite aerial. Chassis 13 X 7 X 5in, Dial 13 X 4in,
Double wound mains transformer 5 valves ECH81
EF89, EBC81, El.84, EZ80. Price £10.12.6.

(7/6p. &p.) Output trans. for 3-ohm speaker.

BAKERS’ Selhurst Speakers. 12in., cast frame, 3, 8 or 15 ohm (state which).
Group 25 (25 watt) for guitars, eic, £6.6.0: Stalwart 45-13,000 cps, 15W
£6,6.0; de Luxe MK2 dual cone 25-16,000cps. 15W £9 (all carr. paid) less
109 for 2 speakers.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.

(2 mins. from Station and Buses), FULL GUARANTEE. Aldershot 22240
CLOSED WEDNESDAY. S.A_E. for enquiries Dlease.

BE“E Bargains
Service

FROM TRS

BUILD THIS FINE
VERSION OF THE
PW.12-12 WITH A
TRS KIT

T.R.S. have produced their own kit version
of this outstanding combined stereo amp and
pre-amp. It conforms precisely 10 Practical Wireless’
excellent circuit but is styied for a flaiter, more conventionai cabinet which
wili be avallable shortly. Kitincludes two-tone front panel and control knobs,
components and transistors.

inputs—Mag. P.U. (R.I.A.A.) 2:5mV into 68 Kohms; Ceramic P.U. and
Radio; Response 20Hz to 30KHz 4 1dB. Output—12 watts per channel.
R.M.S. into 15 ohms.
Power Amplifier & Pre-a;np
£2 4 10 0 Kils available separately.
. . (Carr. 7/8) S.A.E. brings list.

Kit complete,
less cabinet

YOUR CAREER in
RADIO &
ELECTRONICS ?

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

To: British National Radio School, Reading. Berks.
Piease send FREE BROCHURE fo
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BRITISH NATIONAL RADIO SCHOOL

Styled and kitted by T.R.S., using quality com-
AM PL":I ERS ponents. including valves or transistors as
necessary and excellent instructions. Backed by
T.R.S. service.
MULLARD 5-10. Basic kit (requires pre-amp). Input Sensitivity—40mV;
Response 20Hz-15KHz 4 1dB; Output 10 watts R.M.S. at 3 or 15 ohms.
KIT £10.10.0. BUILT £13.0.0 (Carr. either, 7/6).
MULLARD 2 VALVE PRE-AMP. Switching for 5 inputs; bass/treble/
volume controls, etc. Sensitivity at input—4mV max. into 80K-1 Megohm;
Response 20-25,000Hz 4 1dB. KIT £6.19.6. BUILT £9.10.0 (Carr. either 5/6).
MULLARD 10-10 STEREO AMPLIFIER. Input sensitivity—210mV per
channel; Response 12Hz-35KHz 4 3dB; 10 watts R.M.S. output per channel
into 3 or 15 ohms. KIT £18.10.0. BUILT £22.10.0 (Carr. either 12/6).

" Basic Kit (no panel or controls) £17.0.0. Built £21.0.0. Pre-amp must be

used here,

MULLARD 2-+2 STEREQ PRE-AMP with same characteristics per
channel as mono pre-amp (+ balance)., BUILT £13.19.6 (Carr. 7/6).
T.R.S. 4X4 ECONOMY STEREO. Modular assembly, With cabinet
power supply and Din plugs £12.10.0 (Carr. 7/6).

SINCLAIR PRODUCTS AS ADVERTISED

TUNERS

T.R.S. 6 VALVE AM/FM. Self-powered, large scale; push-buttons. Magic
eye. Med. Wave and F.M. Diode output per tape. COMPLETE KIT £12.10.0
(Carr. 7/6). -
T.R.S. FM TUNER. Transistors, Inter-station suppression, A.F.C. etc.
Modut bly. Modul chassis, drive etc. come to £15.15.0 (Carr. 7/6)
£1.17.6 (Carr. 2/6)
£2.5.0 (Carr. 3/-)
£10.10.0 (Carr. 2/6)

Y
Cabinet to match T.R.S.4+-4
Power supply

Decoder for Stereo

GRAMO UNITS & PLINTHS

GARRARD SP.25 MK. 1l. Manual: Arm and 10¢in. die-cast t/table, cueing
device, etc. less cartridge. Brand new in maker's carton £12.7.6.

GARRARD LM.2025. With Sonotone 9TA/HC Stereo Cariridge and lift
control £10.19.6 (Carr. 7/6)
Garrard WB.1 Plinth £3.7.6 (Carr. §/-)
Garrard CLEARVIEW Cover SCP.1 £3.5.0 (Carr. 4/6)
Garrard Scandinavian Type Plinth £5.5.0 (Carr. 5/-)

AI.WAYS IN STOCK Resistors in all values; wire-

wound resistors; volume controls fog or linear, 10K-2meg. Mono 3/6 {with
switch 5/-). Stereo 8/6 (with switch, certain vaiues 10/6). Log/antilog balance
controls, capacitors and electrolytics; Vinair speaker covering 48in.—22/6
yd; Bondacoust 48in. x 1in. thick 7/~ yd.; Veroboard; Cir-Kit; valves; trans-
istors. S.A.E. with enquiries please.

TRS RADIO COMPONENTS

70 BRIGSTOCK ROAD,
_.THORNTON HEATH,
SURREY
Open Safs.
Close early Weds,

1 min. Thornton Heath
Stn. (Southern)

Phone:
01-684 2188
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SOLDERING
IRONS?

Whatever your particutar appli-
cation we are almost certain to
have just the tool for the job.

ADAMIN—featherweight in-
struments with the slip-on bits
and the big performance.

LITESOLD—the best-selling
seven-model range of top-
guality ‘conventional' irons.

THERMOSTATIC CONTROL?
The new LITESTAT instru-
ments are surely the most
advanced available — at not
so advanced prices.

You ought to get the whole
story. Ask for catalogues L10.
Free.

LIGHT SOLDERING

DEVELOPMENTS LTD

28 Sydenham Road, Groydon, GR9 2LL
Telephone: 01-688-8589 & 4559

812

SILICON DIODE Midget Electrolytic
TRANSISTORS etc. | SILICONRY Conds. Wire Ends

ACI07 3/-|0C35 9/~ BXI00800piv 2110 At 6d. each

500mA 250 piv 1/9 -85 25 vott
AC126 2/-|0C44 2/~ Aiglanche 1A AuF 150 voit
AFILS 3/-| 0Cd5 2/~ 1200 piy 4/-| 640uF 35 volt
AF116 3/-| 0C70  2/3 | Six Amp Series

BYZ13 300 piv 3/6
AF117  2/9|OCT1  2/- | BYZ13 600 piv 4jg | AtS cach ot
BFYI8 4/6 | OC72  2/2 | BYZ11 900 piv 5/~ or 12 volt
BFYS1 4/-|0C73 29 { BYZ10 1200 piv 5i6 §uF 12 voit
GETI3 2/6 | OCT5 22 | priard Stack FW 16uE 16 volt
OA5S  1/6|OC81  2/~|12A100piv 39/6 3D |  130uF & volt
0A9  1/8 OCBID 2/- 1250F 4 voit
0447 1/9]OC82D 23 | THYRISTORS
0AS8t 1/6| OC140 5/~ | 100 piv 7/6 | At }é— l-gach o
OA85 1/6 | OC169 3/6 %ggplv g/E 50’:41-‘ ngl:
0C23  6/6| 0C170 2/6 | 03D 1961 1oour 12 voit
0C25  6/-|OC171 2/2| 00 piv 25| 100uF 25 volt
0C26  7/6 | OC202 4/6 | 10 amp series §‘z’8ﬁ§ %g 33}:
0C28  8/6! TK22C 1/6| J0piv 10/~

100 piv 12/~ g
Crystal Diodes—6 for2/6 | 100 amp series Drices [ 2000 MFD. 30V 4/6
(7d.). available on request. 1500 MFD. 30V 4/6

Additional Transls!ors—AFlnﬂ and AF150, 24V. Larger envelope. 4 leads, collec-
tive current 10mA, gain 70-—4/— each. AF149—gain 225—4/6 each.

Also 8uF 350V 1/2 ZSMF 25V 1/3 and 50uF 50V 1/9. Other clectrolyucs in current
1Hst. Postage, Packing and Insurance all above 1/~up to 11, 12 and over eharges paid.
2 GANG VAR. CONDENSER: Mod., air-spaced, -0003 ea. sec. §/— (1/-), 3 GANG,
/6 (l/ ). SUB-] MIN TRANSFORMERS: Output 3Q for 0CT2 etc.) 2/6. Driver
2/9 (up to six, 1/-). MULTIMETER: 20,000 Q/V D.C., 10,000 Q/V A.C. 0-5/25/
50/500/1K volts D.C. .0—10/50/!00/500/11( volts A.C. @0-50uA/2:5mA/250mA
D.C. @0-6K 1/6 meg Q @10uuF—001mfd/imfd. .—20 to +22dB. @Complete
with test leads and instructions. @Over- lo d Protected 1970 model with every
reﬁnemcm £4.10,0 (2/6). JUNIOR MODEL at 47/6 (2/6) 1000 Q/V described in

SOLDERING IRON. Slim Mod. British High speed, 83in., all Darts replaceable,
fully guaranteed for professional, radio and general D.LY. use, 19/6 (1/6).
Replacemems for BSR TCSLP, TC8/S and TCSLPI
DIAMOND STYLI Replacements for BoR Lo /S and |
GARRARD GC2LP and GCSLP. ACOS GP65/67, all at 7/6 each (l/ ) ACOS
GP73 and GP91: ONOTONE 8TA, 9TA and 9TAHC:
l 13S/A(‘ﬁ3)()6 3060 (3063 3066, 3301 3302, 3304) state Whether %ln or %in.,
all at 6 (
SAPPHIRE ali the above 7/6 tvpes only. also ACOS GP37 at 3/3 each (1/-). ACOS
GP91 at 7/6 (1/-). No other types at bresent, and no 78 rpm available in any type,
- All fitted S!yh and Standard fittings. Mono
PICK UP CARTRIDGES GP67/2, 15/-. .Stereo compatible—Mono
which also plays Sterco rccords monaurally with min. wear, GP91/SC, 21/-.
La“tes:;8 %er(ecl)] GI’&;& 24/6. @Ceramic Stereo, top quality for expensive outfits,
P94, al
PP3 ELIMINATOR (A.C.) 17/6 (1/6). TWO STATION TRANS. INTER-COM.
Excellent baby alarm. Instant, easy fitting with leads, Plugs and battery. All you
require 52/6 (3/-).
TRANSISTORISED AMPLIFIERS 3 watt, 9V operation, 45/6 (1/6); 71 watt,
6 trans. 24V oberation, 67/6 (2,
Ex!ra ngh Tcrque MINI-MOTOR 43 to 12V, 13 xFin. §/- (1/2). 9,000 r.
UBST: BOXES, Capacnance 25/6 (1/6). Resistance 32/6 (1/6). Both
iull rangc and complele Full details in lis
TEST PRODS: Flexible, unbreakable 24in. Red and Black leads, thin 41in. prods,
13in. psl;xgs 4/9 (II// )) Croc. Clips: Plated with screw, or with red/black handles, 6d.
each, 5/- .
Finest quality British Mylar. STANDARD: 5in
RECORDING TAPE 600£t. 7/3. S}in. 850ft. 8/9, 7in. 1200ft. 11/3. LONG
PLAY 5in. 900ft. 10/-, 53in. 1200ft. 11/3, 7in. 1800ft. 18/ (1/3 reeD). Still the finest

quality and value obtainable.
L, MIC91, Desk, 16/3; MIC45, curved hand grlg)

MICROPHONES—CRYSTAI
17/6; Stick “60° 20/3; Stick 39" 26/6 (1/6 each type). Cream plastic hand type
or with *“strut’” stand, switch and 2 leads with 2-5 and 3-5 plugs 12/6 (1/3) Lapei
(or hand) with clip 6/6 (1/-). Machined metal tapered stick type with neck cord and
adaptor to fit standard floor stands, 25/~ (1/6). DYNAMIC: Cream hand/table 15/6
(1/6). MS10 50K (), 3} x #in. with Base, Adaptor 37/6 (2/6). MS11, similar, but
fixed on flexible Swan neck to switch-fitted base 42/6 (2/6), DM128 Uni-directional,
50K/600 ohms imp. stand adaptor, very high quality 61 X2 X 1%in. £5.9.6 (5/-).
CARDIOID DYNAMIC OMNI DIRECTIONAL Two highly successful mikes
QUA. . . 209, with built-in Vol. control, switch
SOK /600 ohrs imp., £5.17.6 (elther type 5/ ). Full details in list.
MICROPHONE INSERTS: Diameter 1-75in. or 0-9in., either size 5§/6 (1/-).
SPEAKERS: 12in. round, fitted Tweeter, 6W, 3 o r 15 Q (state whlch) 37/6 (5/6);
or for stereo, 80/— per pair (charges paid); 23in. 3 Q 6/6 (1/-): 6 X 4 heavy duty 3 <}
14/6 (3/6) or for Stéreo 34/6 pair (charges Daid). Limited quantity powerful 24in.
PM transistor replacement Speaker, high ohms, excellent 5/9 (1 /‘) HEADPHONES
High Res. 2000Q) ea. earpiece 18/6 (1/6); Stereo Dyn 8—16 63/~ (3/-). EAR~
PIECES wnh lead and min, jack plug, magnetic 1/9. Crystal 4/9 (up to 3 for 1/-
on either). State if 2:5mm or 3-5mm. plug required. (Crystal 3-Smm. only.)
AERL Car Types: Telescopic, vandal proof, locks tetracted, 2 keys and all
fittings, 22/6 (2/6). Motor driven, 12V. 5 section, complete £7.10.0 (5/-).
FOR ALL PORTABLES and F.M. SETS. 7-Section 5+-33in., no swivel, screw
hole in base, 6/6. @10-section 61;-47%1:1 no swivel, screw hole in base, 12/6.
DISAPPEARING 8 section, swivel fiXing assembly, 63—33in. 10/-. New 6 section
53-254in., screw 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 3/— DPDT 3/3. Stide type, Sub-min. DPDT 1/6 each. ‘Small DPDT
3 way, centre “off** 1/9. Reed magnetic on/oft 1/9 up to three, 1/—; 1d. each all
additionaD. Rotary Switches etc. in Iist.
VIBRATORS: Famous makes only. 12 volt 4 pin non-synch. 4/6. 12 volt 7 pin
synch. 12/6. 6 volt 7 pin synch. 12/6 (1/~ each, all types). No other types available.
MAINS NEON TESTER: Fly leads 2/-, Pockel screwdriver type 3/6. PLUGS:
Std. Jack, plastic body 2/3. Screened 3/-. VALVE HOLDERS: B7G or BY9A,
Moulded 6d. (all above. 1/~ up to three). CONNECTING WIRE: 5 coils asstd.
cols. each 5 yds. Solid Core 2/6. Flexible 3/~. Super thin for transistor wiring etc. 3/—
(1/~ all types per 5 coils). PICK-UP : Twin Super thin Flex, Screened,
Sheathed 1/ 3 yd (6d. up to 6 vds., over 6 yds. post free). TWIN MIKE CABLE:
1/3 v E MIKE CABLE: 7d. vd. Both flexiblc, screened and sheathed.
(Up to 3 yds Bd each additional yard 1d. extra.)
R.F. FIELD INDICATOR, 5-band with antenna, monitoring crystal earpiece,
vmble 1nd1cat0r cic. 48/6 (1/6). Details in list.
RET) E FLEXIBLE LEADS. Space saving “Curly”, many uses in car
and home with Dhono plug each end, 6ft.. 4/6; 12ft., 7/9; With phono plug one end,
phono socket at_other, 61t., 5/-, 12ft., 8/6 (1/— each ail types).
CAR DIO: Splendid new Al-British dash-mounting radxo using ‘Mullard
transnstors and circuit. M. and L. wave. Separate speaker and baffle. 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, Continental din plugs for Grundig. Telefunken equipment, etc., dials,

plugs and sockets, panel meters, record player and tape recording accessories.

BATTERY CHARGERS: test equipment, term.mals tape recorder, special transis-

tors, portable sets, more swi o tools, Veroboard etc., etc.

'{hxs advertisernent cancels all previous ones and lists supplied prior to December
1st, 1969.

FELSTEAD ELECTRONICS
(PW27) 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 brackets after 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 orders welcomed. Air or surface
mail at cost. Sent at buyer’s risk, unregistered and uninsured unless specified and
min. insurance/reg. fee of 3/2 sent.

S.\A.E. please for all enquiries, otherwise regret cannot be replied to.




DE LUXE PLAYERS

PORTABLE CABINET As illus-
trated. To fit standard 75 /
player or autochanger .
RCS AMPLIFIER 3 WATT
Ready made and tested.
This is a 2-stage unit using a
triode pentode ¢ondense,
coupled vaive, giving

3 watts output into 2

3 ohm loudspeaker.
Tone and volume
controls mounted on
panel. Supplied with
knobs, loudspeaker
and vatves UCL8 2.UY85
Frequency response
50-12,000 cps.
‘Sensitivity 200mV.
SINGLE PLAYERS MONO BSR Mini Changer £8.19.6
EMI Jupior Mains  £2.19.6AUTOCHANGERS STEREQO

Post 3/6
each item

{AUTOCH
59/6 ‘Balfour Princess
BSR Superslim UA25 £6 19 6

NGERS MONO

Garrard SRP 22 £6.19.6 BSR Supersiim £7.19.6
SINGLE PLAYERS STEREO:Garrard 1025 £7.19.6
Garrard SP25 MKII £12.19.6 Garrard 3000 £12.19.6

GARRARD TEAKWOOD BASE WB.1. Ready cut 77/6
out for mounting 1025, 3000, SP25, AT60, etc.
GARRARD PLASTIC COVER SPC.1 for WBRBI 65
BASE. Durable tinted attractive appearance. / |
E.M.I. PICK-UP ARM, complete with mono cartridge 29/6;
XTAL GP67 17/6; Stereo Ceramic 35/-. ACOS LP only 10/6.
CRYSTAL MIKE INSERTS )
14" dia. 6/6; ACOS 13" dia. 12/6 BM3 1" dia............ 9/6|

QUALITY RIBBON MIKE with GOOSENECK. .£11. 11 0!
CRYSTAL HAND MIKE. High OQutput.............. 2'6]

A self-contained fully port-
able mini p.a. system. Many
uses—ideal for Parties, or as
a Baby Alarm, Intercom,
Telephone or Record Player
Amplifier, etc. Attractive
rexine covered cabinet, size
12 x 9 x din., with power-
ful 7 x 4in. speaker and
four transistor one watt power ambplifier pPlus unra 5cn=mve
microphone. Uses PP9 batiery. Brand new in makers’ carton
with full makers’ xuarantee. Only 90/ Post

World famous make Free

WEYRAD P50—TRANSISTOR COILS
RA2W 6in. Ferrite Aerial | Spare Cores 6d.

Iy

with car aerial coil 12/6 | Driver Trans. LFDT4 9/6
Osc. P50/1AC 5/4 | Printed Circuit, PCA1  9/6
LF. P50/2CC 470ke/s 5/7 | J.B. Tuning Gang .... 10/6
3rd LF. P50/3CC 6/~ | Weyrad Booklet 2/~

Telescopic Chrome Aerials 6in. extends to 23in. 5/-.
Ferrite Rods Only 8 ¥ #in. 4/-. 6 X }in 5/

VOLUME CONTROLS 80 ohm Coax 8d ya.
Long spindles. Midget Size BRITISH AERIALITE
5K. ohms to 2 Meg. LOG | AERAXIAL-AIR SPACED
or LIN. L/S 3/-. D.P. 5/—. | 40 yd. 20/-; 60 yd. 30/-
STEREO L/S 10/6, D.P. 14/6 | FRINGELOW LOSS1 /6
Edge 5K.. S.P. Transistor, 5/-. | Ideal 625 lines. /@yd
WIRE-WOUND  3-WATT | WIRE-WOUND 3-Watt Stan-
POTS. TV Type, Knurled | dard Size Pots.
Knob Values 1052 to 30k.4 6 | Lone Spindie 7/6
Carbon 30K to 2meg. / 10 OHMS to 100K i
VEROBOARD 0.15 MATRIX
2% X Sin. 3/8. 2% x 3%in. 3/2. 3% x 33in. 3/8. 3% X Sin. 5/2.
EDGE CONNECTORS 16 way 5/-; 24 way 7/6

PINS 36 per packet 3/4. FACE CUTTERS 7/6.
S.R.B.P. Board 0.15 MATRIX 2}in. wide 6d. per lin., 33in.-
wide 9d. per 1in.; 5in, wide 1/- per lin. (up to [7in.).
S.R.B.P. undrilled yin. Board 10 x 8in. 3/-.
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 23%in. sides,
7 X 4in., 5/6; 9 x 7in,, 6/6; 11 x 3in., 6/6; 11 x Tin., 7/6;
13%9in., 9/6; 14x 11in., 12/6; 15x 14in., 15/~
ALUMINIUM PANELS 18 s.w.g. 12X 12in., 6/6; 14%9in.
5/6; 12 % 8in., 4/6; 10X 7in., 3/6; 8 X 6in.. 2/6: 6 X 4in. 1/6.

Q MAX CHASSIS CUTTER

BARGAIN STEREQ/MONO SYSTEM
Attractive Slim PLAYER CABINET with RB.S.R. Stereo
Autochanger, 3 valve Stereo Amplifier, two 6}in. LOUD-
SPEAKERS. (Only 4 pairs of wires to join).

Carr. 10/6. S.A.E. for details £19.19.6
NEW TUBULAR ELECTROLYTICS | CAN TYPES
2/350V .. 2/31100/25V .. 2/-] 8/600V .. 9/6
4/350v .. 2/3 ‘250/25V 2/6. 16/600V 12/6
8/450V .. 2/3 500/25V .. 4/ 16+16/500V.. 7/6
16/450V .. 3/- |8+8/450V .. 3/6| S50-+50/350V.. 7/-

32/450V .. 3/9 (8+16/450V ., 3/9| 60-+100/350V 11/6
25/25V .. 1/9 |16+16/450Y 4/3' 32+4-324-32/350v 8/-
50/50V .. 2,— 324-32/350V 4/61 100--50+4-50/350v 9/6
SUB-MIN. ELECTROLYTICS. 1. 2, 4, 5, 8, 16, 25, 30, 50, 100,
250mF 15V 2/-; 500, 100mF 12V 3/6-; 2000mF 25V 7/-,
CERAMIC. 500V 1pF to 0.0ImF, 94.

PAPER 350V-0.1 9d, 0.5 2/6; 1mF 3/-; 2mF 150V 3/-
500V-0.001 to 0.05 9d; 0.1 1/-; 0.25 1/6; 0.5 3/-.
1,000V-0.001, 0.0022, 0.0047, 0.01, 0.02 1/6; 0.047, 0.1, 2/6.
SILVER MICA. Close tolerance 1%. 5-500DF 1/-; 560-2,200pF
2/-; 2,700-5,600pF 3/6; 6,800pF 0.01 mfd 6/- each.

TWIN GANG. “0-0" 208pF+-176pF, 10/6; 365pF, miniature
10/6; S00pF standard with trimmers, 12/6; S00DF migdet less
trimmers, 7/6: S00pF slow motion, standard 9/-; small 3-gang
500pF 19/6. Single ““0" 365pF 7/6. Twin 10/6.

SHORT WAVE. Single 10pF, 25pF, 50pF. 75pF, 100pF,

160PF, 200pF, 10/6 cach.

TUNING. Solid dielectric 100pF, 300pF, 500pF. 7/- each.
TRIMMERS. Compression 30, 50, 70pF, 1/-; 100pF, 150pF.
1/3; 250pF, 1/6; 600pF 750pF, 1/9; 100pF 2/6.

RECTIFIERS CONTACT COOLED $wave 60mA., 7/6; 85mA,

9/6.

SILICON BYZ13, 6/-; BY 100, 10/-

Full wave Bridge 75mA 10/-; 150mA 19/6; TV rects. 10/-.
NEON PANEL INDICATORS 250v. AC/DC Red. Amber
4/6.

RESISTORS. Preferred values. 10 ohms to 10 meg
tw.tw.1lw,20%3d; 14 w. 8d. 2 w. 1/-; 1 w. 1034 6d.
HIGH STABILITY. $ w. 1% 10 ohms to 10 meg., 2/-. Ditio
5°. Preferred values 10 ohms to 22 meg., 9d.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt, 10
ohms to 100K, 2/- each; 3 watt, 0.5 ohms 10 8.2 ohms, 2/-.
BRAND NEW TRANSISTORS 6/- each

0OC71, OC72, OC81, OC44, OC45, AF117

MATI100, 7/9; MATI101, 8/6; MAT120, 7/9; MATI121, 8/6.
REPANCO TRANSISTOR TRANSFORMERS

TT45. Push Pull Drive, 9:1 CT, 6/-. TT46 Output, CT 8:1 6/-.
TT49 Interstage, 4.5: 1, 6/-; TT52 Output 3 ohms, 20:1 6/-.TT23/4
PAIR 10 watt Amp. Transformers and circuit 35/-.

TRANSISTOR MAINS POWER PACKS, FULL WAVE
9 voit 500mA. Size 4% % 23 X 2in. Metal case. 49/6
Crackle finish. Output terminals. On/off switch

Half Wave 9 volt 50mA. Size 2} 1#in. Snap terminals 32/6.
9 volt 500mA. TRANSFORMER ONLY. 23} x 1% x 14in. 10/6.

MAINS TRANSFORMERS

250-0-250 50 mA. 6.3v. 2 amps, centre tapped. ...
250-0-250 80mA. 6.3v. 3.5 a. 6.3v. la, Or 5v. 2a .
350-0-350 80mA., 6.3v. 3.5 a, 6.3v. 1a, or 5v. 2a.
300-0-300v. 120mA. 6.3v. 4a. C.T.; 6.3v. 2a.,.
MINIATURE 200v. 20mA., 6.3v. la 2§ X2X13in.
MIDGET 220v. 45mA., 6.3v. 2a. 2§ X2} X2in. ..
HEATER TRANS. 6.3v. 13a,, 8/6; 6.3v. 4a. ....
Ditto. rapped sec. 1.4v., 2, 3. 4, 5, 6.3v. 1damp. ..
GENERAL PURPOSE LOW VOLTAGE. Outputs
4, 5, 6, 8.9, 10, 12, 15, 18, 24 and 30v. at 2a.
1 amp. 6, §, 10, 12, 16, 18, 20, 24, 30. 36, 40,48, 60......
AUTO TRANSFORMERS 0-115-230v. Input/Qutput, 60w.
18/6; 150w. 35/-; 500w. 92/6; 1000w. 195/-.

CHARGER TRANSFORMERS. Input 200'250v. tor 6 or 12v,
13amp., 22/-; 4 amp.. 35.-

FULL WAVE BRIDGE CHARGER RECTIFIERS: 6 or 12v.
outputs. 1} amp 8/9; 2 amp. 11/3; 4 amp, 17/6.

COAXIAL PLUG 1/3. PANEL SOCKETS 1/3. LINE 2/-.
OUTLET BOXES. SURFACE OR FLUSH 4/6.

BALANCED TWIN FEEDERS 1/- vd. 80 ohms or 300 ohms.
JACK SOCKET Std. oren-circuit 2/6, closed circuit 4/6;
Chrome Lead Socket 7/6. Phono Plugs 1/-. Phono Socket 1/-.
JACK PLUGS Std. Chrome 3/-; 3.5mm Chrome 2/6.

DIN SOCKETS Chassis 3-pin 1/6; 5-pin 2/-. DIN SOCKETS
Lead 3-pin 3/6; 5-pin 5/-. DIN PLUGS 3-pin 3/6; 5-pin 5/-.
VALVE HOLDERS. 9d., CERAMIC 1/-; CANS 1/-.

T.S.L. LOUDSPEAKER
CROSSOVER HLP2

2-way crossover for 8 or 15 ohm speakers

Post
5/-¢ach|
.. 1976

Complete a die, a punch, an Allen screw and key and tweeters, 3 phono input/output
Tin. 16/~ . 1716 14in. 19/6 14in. 24/- 2-in. 44/3 sockets.
$in. 16/- lm 19/6 1%in. 20/6 13in. 29/~ 2%in. 57/3 Made to sel  OUR PRICE 22 6
#in. 16/9 1in. 19/6  1#in. 21/6 2in. 39/~ lin.sq.36/6 at 42/- Post 2/6 /

13in. DIAMETER WAVE-CHANGE SWITCHES.

2p. 2-way, or 2p. 6-way, or 3p. 4-way 4/6 cach.

1p. 12-way, or 4p. 2-way, or 4o. 3-way, 4/6 each.

lin. Diameter Wavechange **MAKITS” 1p. 12-way, 2p. 6-way,
3p. 4-way, 4p. 3-way, 6p. 2-way, 1 wafer 12/-, 2 wafer 18/-,
3 wafer 24/-, 4 wafer 30/-, 5 wafer 36/-. TOGGLE SWITCHES,
sp. 2/6; sp. dt. 3/6; dp. 3/6; dp. dt. 4/6.

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 obms Super Sensitive.
LOW RESISTANCE HEADPHONES 3-5 ohms
DE LUXE PADDED STEREO PHONES 8 ohm:

“THE INSTANT”

..35/-

BULK TAPE
ERASER AND

42/6
RECORDING  , o
HEAD 2/6
DEMAGNETISER

200/250 v A.C. Leaflet S.AE.
Minimum Post and Packing 2/6 =

RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

Tape Spools 2/6. Tape Splicer 5/-. Leader Tape 4/6.
Reuter Tape Heads for Collaro models 2 track 21/- pair.
PHOTO-ELECTRIC RELAY SYSTEM. 240v. AC.
Exciter and relay unit with infra red filter. £1 2 Post
For counting. door signals, alarms, etc. Free

MINI-MODULE
LOUDSPEAKER KIT

10 WATT 65/ CARRIAGE 5/-

Triple speaker sysiem conbining on ready cut baffle, +in chip-
board 15inx 8%in. Separate Bass, Middle and Treble loud-|
speakers and crossover condenser. The heavy duty 5in. Bass
‘Woofer unit has a low resonance cone. The Mid-Range unit is|
specially designed to add drive to the middle register and the
tweeter recreates the top end of the musical spectrum. Total
response 20-15.000 ¢ps. Full instructions for 3 or 8 ohm.

TEAK VENEERED BOOKSHELF ENCLOSURE
16x 10X 9in. Modern Scandinavian fluted 9 4 /6 Post
front design for Mini-Module

HI-Fl STOCKISTS.

CUSTOMERS FREE CAR PARK.
337 WHITEHORSE ROAD, WEST CROYDON

Open 9—6 p.m.

ALL MODELS “"BAKER SPEAKERS” IN STOCK

BAKER MAJOR £8

30-14,500 c.p.s., Hi-Fi double cone|
woofer and tweeter cone together
with a BAKER ceramic magnet|
assembly having a flux density of
14,000 sauss and a total flux off
145,000 Maxwells. Bass resonance
45 c.p.s Rated 20 watts. Voice|
coils available 3 or 8 or 15 ohms,|
PRICE £8. or Module kit. 30-17,000;
©.D.S. with tweeter, crossover, baffie]
and instructions

£10.19.6]

BAKER "GROUP SOUND” SPEAKERS — POST FREE
‘GROUP 25 ‘GROUP 35 ‘GROUP 50’

15in,
25 watt o & gns. 35 watt 2 gNS. 50 wau 18 gns.

TEAK. HI-FI SPEAKER CABINET. Fluted wood front.
For 10 or 12in round. Loudspeaker £8.10.0

For 13 x 8in. or 8in round Loudspeaker £4.14.6

For 10 X 6in. or 6%in. round Loudspeaker £3.16.6.
LOUDSPEAKER CABINET WADDING 18in wide, 2/6ft.

Goodmans Tweeter 33in 3 ohm 35/-, EMI 2%in 8 ohm 17/6,
Horn Tweeters 2-18kc/s, 10W 150hm 29/6. Crossover 16/6.
LOUDSPEAKERS P.M. 3 ohms. 2§in. 3in, 4in, 5in, 5 X 23in.
7 X 4in 17/6 each; 6tin 22/6; 8 x 5in. 21/-; 8 X 2Lin, 21/-; 10X 6in
30/-; 10in or 12in. Double cone 3 or 15 ohm. 39/6. E.M.L
Double Cone 133X 8in. 3 or 15 ohm 10 watt. 45/-, DITTO
twin tweeters and X/over, 3 or 8 or 15 ohm 10w 79/6.
SPECIAL OFFER! 8 ohm, 2%in; 6 X4in; 80 ohm 2%ia., 2in.
15/6 EACH 25 ohm, 6 X 4in& 35 ohm, 3in; 15 ohm
TYPE 7 X 4in., 8 X Sin.

8in. LOUDSPEAKER UNITS 3 ohm 27/6; 15 ohm 30/-;
ELAC 8in. De Luxe Ceramic 3 ohm 45/-; 15 ohm 50/-.

8in. LOUDSPEAKER TWIN CONE 3 ohms 35/-.

5in. WOOFER, 8 watts max. 20-10,000 cps. 8 or 15 ohm, 39/6.
OUTPUT TRANS. EL84 etc. 4/6; MIKE TRANS, 50:1 3/9.
SPEAKER COVERING MATERIALS. Samples Large S.A.E.

THE FAMOUS “MULLARD 510”

£16.19.6
Post 10/6

Main power, amplificr and 2 valve pre-ambplifier. Silver grey
facia panel. Volume, treble, bass controls, Function switch;
Radio, Tape 1, Tape 2, Mic., Gram LP, Gram 78. Tape out-
put socket. Valves: 2 x EL84, 3 x EF86,1 x ECC83,1 X
EZ81, Ultra linear Parmeko output transformer, 20 db nesa-
tive feedback. 10 watts rms. mono 3 and 15 ohm output. Brand|
new. Guaranteed.

ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES
45-page Eagle catalogue 5/- Post free

BARGAIN AM TUNER. Medium Wave
Transistor Superhet. Ferrite aerial. 9 volt.

79/6
17/6

BARGAIN DE LUXE TAPE SPLICER. Cuts, trims
joins for editing and repairs. With 3 blades

BARGAIN 4 CHANNEL TRANSISTOR MIXER
Will add musical highlights and sound effects to re-
cordings mix Microdhone, records, tape and tuner 59 6
with separate controls into single output. 9volt. /
[BARGAIN FM TUNER 88-108 Mc/s Six Transistor. Ready
built. Printed Circuit. Calibrated slide dial

tuning. Size 6 x 4 X 23in. 9 volt. £6-1 9-6
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push/Puil Ready built, with volume control. 9v.

69,6

* RADIO BOOKS % (Postage 9d.)

Practical Transistor Receivers . 51~
Practical Radio Inside out 4/6
Supersensitive Transistor Pocket Radio . . 3¢
Radio Valve Guide Books 1, 2, 3 or 4 each 5/- No. 5 ea. 6/
T.V. Fault Finding 405/625 lines .. . 8/6]
Shortwave Transistor Receivers . 5/
Transistor Commanication Sets . 6/—
Modern Transistor Circuits for Beginners . 7/6]
Sub-Miniature Transistor Receivers .. 5/
[Wireless World Radio Valve Data ™" 9/6)
International Radio Stations Guide 2/6

[Receive foreign TV Programmes by simple modifications 5/
Valves, Transistors and Diodes equivalents Manual.. ..

3 inch MOVING COIL METERS srimisu MaDE

Various caliabrations/movements, 500 Micro-amp; 1 57 /6
Milliamp; 50-0-50 Microamp, etc. S.A.E. for list g
BRAND NEW QUALITY

EXTENSION LOUDSPEAKER

Handsome plastic cabinet 20ft. lead and adaptors.
For any radio, intercom, tabe recorder,

etc. 3 to 15 ohms. 50/_
Size: 74 X 5% x 3in. POST 2/6.
CALLERS WELCOME.

(Wednesdays 9—1 p.m.,

yS .m
Full List 1/- Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 133 68 pass door. S.R. Stn, Selhurst TeI 0I-684-I665
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BOOKS BY 6. A. BRIGGS

OVER A GUARTER 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 (semi-stiff cover) 7/6 (8/6 post free),
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
240 pages, 212 ilustrations. Cloth bound
PRIGE 32/6 (34/6 post free)

LOUDSPEAKERS

Fifth edition—336 pages, 230 illustrations
Cloth bound.

PRICE 30/~ (32/6 post free)

= T ——
A TO 2 IN AUDIO

224 pages, 160 iliustrations, Cloth bound.
PRICE 15/6 (17/- post free).

o —TIETTTERTEFT)
PIANOS, PIANISTS AND SONICS

190 pages, 102 illustrations. Cloth bound.
PRICE 18/6 (20/- post free).

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 ABROAD

| have recently been going through eight of your books
and they have been a feast of information. | have been
like a dog with eight tasty dishes, not knowing which one
to tackle first but nipping about and sampling each one.
Somerset, Sept. 69

Having read the majority of your *Bibles on Hi Fi’, of such
a remarkably ‘hi’ standard, | eagerly await a copy of your

Cabinet Handbook.
London N22, Nov. 69

Please send orders and enquiries to:—

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

Telephone: |ILKLEY 4246

Published by:
RANK WHARFEDALE LTD IDLE BRADFORD YORKSHIRE
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F.A.L. ‘PHASE 100’

Public Address Amplifier

o MR

A superb solid state A.C,

Mains unit for vocal and Gns
Instrumental groups and

General Public Address use. ke med

Y% 70 Watts RMS Output v - High Sensitivity
Y Output matching for speakers from 3-30 ohms

J¢ 4 separately controlled inputs plus master

“% Separate Bass and Treble Controls - Send S. AE.
% Frequency Response 20c.p.s.to 30 Kes ¢ fully

. descriptive
Available from your local Dealer leaflet

Wholesale and Retail enquiries to Manufacturers K ==

FUTURISTIC AIDS LTD, 103 Henconner Lane, Leeds 13

152 HUNSLET ROAD, LEEDS LS10 14Q
Telephone: 0532-35649
STEREO CABINETS. A beautifully finished
polished wood cabinet supplied in original

carton, Size approx. 22 X 16 X 8in. New
47/6 plus 6/6 carriage.

TELEMETERS. A well finished cabinet containing
lots of useful items for the constructor. Endless
tape unit and tape head, 2 motors, auto and mains
transformers, miniature valve LF, strip etc. Ideal for
modifying or stripping. 77/6 plus 7/6 carr.

STETHOSCOPE HEADSETS. Brand New. Ideal for stereo or mono.
Low impedance. 27/6 plus 3/6 pp.

MICROPHONES. Radiotelephone type, used. 5/- plus 2/- pp.
SPRING LOADED azerial base sections. New 6/6 plus 1/6 pp.

TRANSISTORISED 2 METER CONVERTERS. Please state
preference of I.F. frequency when ordering. £7.15.0 plus 5/- pp.

4 metre models available at the same price. VHF Marine band model
£8.5.0 plus 5/- pp.

VHF MOBILE TX/RX. Miniature valve xtal controlled trans-
receiver with 12 volt transistorised power unit. Internal speaker.
Double conversion receiver easily modified to tuneable. Ideal for 4
metres. £9.10.0 plus 27/6 carriage.

MODULATION TRANSFORMERS. scr522 type. 7/6 plus 2/- pp.
AERIAL CHANGE OVER RELAYS 12 volt. Used 4/- plus 1/6 pp-
60 UNTESTED DIODES 2/6 plus 1/- pp.

60 UNTESTED TRANSISTORS 5/- plus 1/- pp.

lZ)i)SW. INTEGRATED CIRCUIT AMPLIFIERS. Tested £1, plus 1/-

USED TESTED VALVES, QQVO3/10 6/-, 6AQ5 3/-, 6BJ6 1/6,
ECC83 2/6. 5U4 6/-. all plus 1/6 pp.

LOTS OF OTHER EQUIPMENT
PLEASE SEND 6d. PLUS S.A.E. FOR LIST




MONO TRANSISTOR AMPLIFIER
HSL.700

A really high
fidelity mon-
aural amplifier
with perform-
ance charae-
* teriatics to
suit the most
digcriminat.
ing Hstener.
6 transistor
circuit
with in-
tegrat-
ed pre-
ampli-
fier assembled
on special printed sub
panel. AD161-AD162 operating
in symmetrical complementary pair. Qutput transformer
coupled to 3 obm and 15 ohm speaker sockets. Standard
phopo input sockets. Full wave bridge rectifier power
supply for AC mains 200-240v. Controls: Bass, Treble,
Volume/onfoff. Function selector for PU1, PU2, Tape,
Radio. The HSL.700 is strongly constructed on rigid steel
chassis bronze hammer enamel finish, size 9% x5 X 4% in.
Bensitiyity: PU1-50m/v. 56 K 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 1K¢c—6.2 watts RMB into 3
ohms, 5.8 watts RMS into 15 ohm. Overall frequency res-
ponse 30 ¢fs-18 Kc/s: Continuously variable tone controls;
Bass, + 8 db to — 12 db at 100 ¢/s. Treble, + 10 db to
—10 db at 10 Ke/s. The HSL.700 has been designed for
true high fidelity reproduction from Radio Tuner, Gramo-
phone deck and Tape Recorder preamp. Supplied ready
built and tested, complete with knobs, attractive anodised
alwninium front escutcheon panel, {full circuit diagram
and operating instractions.

£7.19.6

LOUDSPEAKER BARGAINS
bin. 3 ohm 18/-. P. & P. 3/-. 7 x 4in. 3 ohm 21/-.P. & P.
4/-.10 x 6in 3 ohm."27/6. P. & P.6;-. E.M.I. 8 x 5 in.
3 ohm with high flux magnet 21/-. P. & P. 4/-. E.M.I.
13} x 8in. 3 ohm with high flux ceramic magnet 48/-
(16 ohm 45/-). P. & P. 6/-. E.M.I. 13 x 8in. 3 or 15 ohm
with %Wo inbuilt tweeters and crossover network 4 gns.

BRAND NEW. 12in. 15w. H/D Speakers, 3 or 15 ohms.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet asserably £5.10.0.
P. & P. 7/6. Guitar models: 25w. £6.0.0, 35w. £8.0.0.
E.M.18}in. HEAVY DUTY TWEETERS. Powerful ceramic
magnet. Available in 3 or 8 ohms 15/~ each; 15 ohms 18/6
each. P. & P. 2/6.
1%n. “RA” TWIN CONE LOUDSPEAKER. 10 watts
peak handling. 3 or 15 ohm 37/6. P. & P. 6 -.
35 OEM SPEAKERS

33n.14/-.P. & P. 2/6;7 - 4in. 21/~ P. & P. 4 -

80 OHM MOVING COIL SPEAKERS
High Flux Magnet. 2§in. dia. 18/~ each. P. & P. 1 1,

Our_ Special

Price P. & P.7/6.

CRYSTAL MIKES. High 1mp. for desk or hand use. High
sensitivity. 18/6. P. & P. 1/6.

HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 21/-.P. & P. ,6.

HIGH IMPEDANCE DYNAMIC STICK MIKES. High ~cn~
itivity. 39/8 1. & P, o

PYE MICROSWITCHES S/P. C/O. Lever roller acthn
Rating’ 250v. AC at 5 amps. Size approx. 1 -3 .}
4/- each. P. & P. 1/- (6 or more post free).
HONEYWELL MICROSWITCHES. S/P. /0. Push buttor.
action. Rating 250v. AC at 15 amps. Size approx
1§ - & - fin. B/~ each. P. & P. 1/~ (6 or more post free)

TELESCOPIC AERIALS WITH SWIVEL JOINT. tan be
angled and rotated in any direction. 12 section Heavy
Chrome. Extends from 7in. to approx. 38in. Maximum
diameter jin. 10/- each. P. & P. 1/6. 6 section Lacquered
Brags. Extends from 6in. to 22}in. approx. Maximum
diameter 1 in. 5/~ each. P. & P 1

TRANSFORMER BARGAINS!

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.

Giving 13 alternatives. Primary: 0~210-240v. Secondary

combinations. 0-5-10-15-20-25-30-35-40-60v. half wave

at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at 2 amps full

gavel., Séze 3in. long x 3%in. wide ™ 3in. deep. Price 32/6.
. & P. 6/-.

SPECIAL OFFER!!

Your opportunity to acquire a first class HI-FI LOUD-
SPEAKER SYSTEM at an extremely moderate price!
Beautifully made teak finish enclosure with most attractive
Tygan front. Size 16}” high x 104" wide x 8” deep. Fitted
with E.M.L Ceramic Magnet 13* x 8* bass unit, two H.F.
tweeter units and crossover. Power handling 10 watts.
Available 8 or 15 ohnt intpedance.

OUR PRICE WHILE LIMITED STOCKS LAST
8 GNS.

Carriage 10/-

TRANSISTOR STEREO 8 - 8 MK 1l

Now using 8ilicon Transistors in first five stages on each
channel resulting in even lower noise level with improved
sensitivity. A really first-class Hi-Fi Stereo Amplifier Kit.
Uges 14 transistors giving 8 watts push pull output per
channel (16W. mono). Integrated pre-amp. with Bass,
Treble and Volume controls. Suitable for use with
Ceramic or Crystal cartridges. Output stage for any
speakers from 3 to 15 ohms. Compact design, ail parts
supplied including drilled metal work. Cir-Kit board,
attractive front panel, knobs, wire, solder, nuts, bolts—
R0 extras to buy. Simple step by step instructions enable
any constructor to build an amplifier to be proud of.
Brief specification: Freq. response +3dB. 20-20,000 cfs.
Bass boost approx. to -+12dB. Treble cut approx. to
~—18dB. Negative feedback 18dB over main amp.
Power requirements 25V at +6 amp.

PRICES: AMPLIFIER KIT £10.10.0; POWER PACK
KIT £3.0.0; CABINET £3.0.0. All Post Free.

Also available STEREO 10-+10. As above but 10 watts
per channel. PRICES: AMPLIFIER KIT £12. POWER
PACK KIT £3.10.0,

Circuit diagram, construction details and parts list (free
with kit) 1/6. (8.A.E.).

Official stockists of all
PEAK SOUND HI-FI EQUIPMENT

including the
P.W. DOUBLE 12 STEREO AMPLIFIER, as featured
in Practical Wireless April, May and June issues.
Component pack as specified. Total cost £28.5.8 Plus
P. & P. 11/~ (Excluding metalwork, knobs, plugs
and sockets and fuses.)

DE LUXE STEREO AMPLIFIER

A.C. mains
200-240
volts. Us-
ing heavy
duty fully
isolated
malns
trana-
former
with  full
wave rec-
tification
giving adequate
sinpothing with negligible
bum. Valve line up: —2 X -ECL86 Triode Pentodes,
1x EZ80 as full wave rectifier. Two Dual potentiometers
are provided for bass and treble control, giving bass and
treble boost and cut. A Dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate ‘Balance’ control Aitted
abtherear of the chassis. Input sensitivity is approximately
300m/v. for full peak output of 4 watts per chanmnel (8
watts mono), into 3 ohm speakers. Full negative feedback "
in a caretully caleulated circuit, allows high volume levels
to be used with negligible distortion. Supplied complete
with knobs. Chaesis size 11"wx4”d. Overall helght
including valves 5”. Ready built and tested to a high
standard. PRICE 8 gns, P. & P. §/-.

4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's Dacking.
B.S.R. UA25 with latest mono compatible cart.  £8.18.8
All plus Carriage and Packing 6/6

LATEST GARRARD MODELS. All types available 1025,
2025, SP25, 3000, AT60 etc. Send 8.A.E. for latest Prices]

PLINTH UNITS cut out for Garrard Models, 1025, 2025,
2000, 3000, AT60, SP25. With transparent plastic cover.
OUR PRICE 5 gns. complete. P & P.8/6. .

LATEST RONETTE T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/8tereo/78. Only 32/6. P. & P. 2/-.

LATEST RONETTE T/0 MONO COMPATIBLE CART-
RIDGE fqr playing EP/LP;78 mono or stereo records on

SPECIAL PURCHASE!
E.M.I. 4-SPEED PLAYER
Heavy 8}in. metal turntable.
Low flutter performance 200/
250 v. shaded motor (90 v.
tap). Complete with latest
type lightweight pick-up arm
and mono cartridge with tjo
stylii for LP/78. ONLY 63/-.

P. & P.6/6.

QUALITY RECORD PLAYER AMPLIFIER MKII

A top quality record player amplifier employing heavy
duty double wound mains transformer, ECUS83, EL84,
E2Z80 valves. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 chm
speaker. Size 7in. wide x 3in deep X 6in. high. Ready built
and tested. PRICE 76/-. P & P. 6/-. .

ALSO AVAILABLE mounted on hoard with output
transformer and speaker ready to fit into cabinet below.
PRICE 97/8. P. & P. 7/6.

DELUXE QUALITY PORTABLE R/P CABINET MKII
Tucut motor board size 14} x 12in. clearance 2in. below.
53in. above. Wilt take above amplifier and any B.8.R. or
GARRARD autochanger or Single Player Unit (except
AT60and 8P25). 8ize 18 x 15 x 8in. PRICE79/6.P & P.9/6.

3-VALVE AUDIO

AMPLIFIER HA34 MK IL
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 74 w.x4” d.x
43” h. Incorporates ECCS83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
lformer matched for 3 ohm
speaker, Separate volume control and now with improved
wide range fone oontrole giving bass and treble litt and
cut. Negative feedback line. Output 4} watts. Front panel
can be detached and leads extended for remote mounting
of controls, Complete with knobs, valves, etc., wired and
tested for only £4,15.0. P. & P, 6/,

HSL “FOUR’’ AMPLIFIER KIT. Similar in appearance to
HA34 above but employs entirely different and advanced
circuitry. Complete get of parts, etc. 79/6. P. & P. 6/-.

MAINS TRANSFORMER. For t istor power i
Pri. 200/240v. Sec. 9-0-9 at 500 mA. 11/-. P. & P. 2/6.
Pri. 200/240v. Sec, 12-0-12 at 1 amp. 14/6. P. & P. 2/6.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. 27/6. P. & P. 3/6.
Tapped Primary 200-220-240v. Sec. 21-5v. at 500mA
12/6 P. & P, 2/6.

BRAND NEW MAINS TRANSFORMERS for Bridge
Rectifler. Pri. 240v. AC Sec. 240v. at 50mA and 6-3v. at
1-5 amp. Stack size 2% x$x23in. 10/6. P. & P. 3/6.
(Special quotations for quantities.)

BRAND NEW! PARMEKQ MAINS TRANSFORMERS
Primary 110v-250v. S8econdary 330—-0-330v. 100 mA and
6-3v.at 2 amps, 6°3v at 2 ampsand 6'3 v.at 1amp. Con-
servatively rated. Fully impregnated Electrostatic acreen,
Suitable for vertical or drop through mounting. Overall
size 4% x 3} x 8%in. Weight 8 Ib. Limited number only at
87/8.P. & P. 8/-.

BRAND NEW TRANSISTOR BARGAINS. GET 15
(Matched Pair) 15/-; V15/10p 10/-; OC71 5/-; OC76 8/-;
AF117 8/8; 2G339 (NPN) 8/-.

Set of Mullard 6 transistors OC44, 2—0C45, AC128D
matched pair AC128 25/-; ORP12 Cadmium Sulphide
Celis 10/6. All post free.

VINAIR AND REXINE SPEAKER AND CABINET
FABRICS. Approx. 54in. wide. Usually 35/- yard. OQur
PRICE 15/- per yard length. P. & P. 2/6 (min. one yd.).
8.A E. for samples.

POWERFUL COMPACT Motor for 6-3v. Battery opera-
tion approx 25 mA. Made originally for “Staar” and
“‘Greencoat’’ record player decks. Built in constant speed
device. TIdeal for models ete. Overall size approx 1§ < 13.
718 each. P. & P. 1/6 (3 or more Post Free)

mono t. Only 30/-. P. & P. 2/-.

SONOTONE 9TAHC compatible Stereo Cartridge with
diamond stylus 50/-. F. & P. 2/-.

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT
Type TAL

@ Peak out-
put in excess
watts.

components.
® Built on
printed cireuit panel size 6 x 3in. s
@ Generous size Driver and Output Transformers.
@ Output transformer tapped for 3 obm and 15 ohm
speakers. @ Transistors (GET114 or 81 Mullard AC128D
and matched pair of ACI28 ofp). @ 9 volt operation.
@ Everything supplied, wire, battery clips, solder, etec.
@ Comprehensive easy to follow instructions and circuit
diagram 2/8 (Free with Kit). All parts sold separately.
SPECIAL PRICE 45/-, P. & P. 3/-.

Also ready built and tested, 52/6. P. & P. 3/-.

10/14 WATT HI-FT
AMPLIFIER  KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2 B
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow recordsy
and announcements
to follow each other.
Fully shrouded section wound output transtormer to
match 3-15Q speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cat. Valve line-up 2EL84s, ECC83, EF86 and
EZ80 rectifier. 8imple instruction booklet 2/8 (Free with
parts). All parts sold separately. ONLY £7.9.6. P. & P. 8/6.
Also available ready buiit and tested complete with std.
input sockets, £8.5.0. P. & P. 8/6.

HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound
mains transformer, EZ80 rectifier and ECLS82 triode
pentode valve as audio amplifier and power output stage.
Impedence 3 ohms. Output approx. 3:-5 watts. Volume
and tone controls. Chassis size only 7in. wide x 3in. deep x
6in. high overall. AC mains 200/240v. Supplied absolutely
Brand New completely wired and tested with valves and
good quality output transformer. FEW ONLY.

OUR ROCK BOTTOM P. &P

BARGAIN PRICE 4 9 / 8/

Open all day Saturday
Early closing Wed. 1 p.m.

A ferr minutes from South Wimbledon
Fube Siation

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON S.W.19 eL.: 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

Please write clearly

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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ELECTRIC CLOCK G
WITH 25 AMP SWITCH ; o
Made by Smitl’s, these units are
as fitted to many top quality
cookers to control the oven. The
clock is mains driven and fre-
quency controlled so it is ex-
tremely accurate. The two small
dials enable switch on and off
times to be accurately set, Ideal
for switching on tape recorders. Offered at only
a fraction of the regular price—new and unused
only 39/6, less_than the value of the clock
alone—post and insurance 2/9.

MICRO SWITCH
5 amp. changeover contacts.
1/9 each, 18/« doz.

SUPPRESSOR

CONDENSER TCC
.1 mfd. 250 v. A.C. working metal cased
with fixing lug. 1/9 each, 18/« doz.

Tubular Type by Phillips
300W. 29/6 plus 4/6 post and insurance.

INSTRUMENT MOTOR
WITH GEARBOX

14in. deep by 2in, dia.
Following models available,
Please specify reqmred speed
Revs. per day 2—8—

Revs, pzr hour 1, 2, 4 6 12,

Kit

Made by famous, Smiths Company. Very powerful,
although only quite small. Overall dimensions approx.

20, 30.
Revs. per minute 1, 2, 3, 4, 6, 8, 15, 30, 60, 17/6 each.

DRILL CONTROLLER
Electronically changes speed
from approximately 10 revs. to
maximum, ¥ull power at ali
speeds by finger-tip control.
includes all parts, case (
everything and full instructions.
19/6 plus 2/6 post and insurance,
Made up model 37/6 pius 2/6 0. & .

WAFER SWITCHES TO YOUR REQUIREMENTS

Standard Size 13 wafer—silver plated 5 amp contact standard 3” spindle
2” long—with locking washer and nut.

SOLDER GUN
A must for every busy man, Gives
almost instant heat; also illumi-
nates job, 100 watt 220/240v. 39/6
(saves you over 30/-), post & ins. 4/6.
BIG JOB 250 watt model 99/6 (saves
you over £3.10.0), post and ins, 6/6.

BURGLAR ALARM KIT
Protect your home and family by frightening
away the intruder, With our circuit a mains
operated bell rings loudly directly the door or
window is opened. Kit comprises 12 reed
switches, 12 magnets, relay mains transformer
and bell with circuit. Price 49/6.

Mains Transistor Power Pack
Designed to operate transistor sets and ampli-
fiers, Ad]ustable output 6v., 9v,, 12 voits for up
to 560mA (Class B working), Takes the place
of any of the following batteries: PP1, PP3,
PP4, PP6, PP7, PP9, and others. Kit com-
prises: mains transformer rectifier, smoothing
and load resistor, condensers and instructions.
Real snip at only 16/6, plus 3/6 postage.

THE ERGOTROL UNITS
These units made by the Mullard Group for

No. of
operating and controlling d.c. Motors and
Atthgllg-lflt‘)gfnz lﬁ(leMamERﬁﬁeEAa:-an Poles 2way 3way 4way Sway 6way Bway 10way I12way equipment from A.C. mains. Thyristors are.
¢ ordinary blanket switch. this is in fact a 1pole  6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 }ﬁ“%%’{gfg;iii“ﬁgﬁr%lv f,’,ﬂ’lf,gg&'x;sgmg{é?
devxw for switching on for varying time 2 poles 6/6 6/6 6/6 6/6 6/6 6/6 10/6 10/6 ciency far superior to most other methods.
periods, thus giving a complete control 3poles 6/6 6/6 66 6/6 10/6 10/6 14/6  14/6 The units are contained in wall mounting
from off to full heat. Although suitable for 4 poles  6/6 6/6  6/6 10/6 10/6 10/6 18/6 18/6 cabinets with front control panel on which
controlling the temperature of any other Spoles 6/6 6/6 10/6 10/6 14/6 14/6 22/6 22/6 o otish butions for- on(off and the
appliances using up to 1 amp. Listed at 6poles 6/6 10/6 10/6 10/6 14/6 14/6 26/6 26/6 variable thyristor firing control. Four modelsare
37/6 cach we offer these while our stocks Tooles 6/6 10/6 10/6 14/6 18/6 18/6 30/6 30/6 AEable Al et brand aaor in MAkors sases
fast at only 12/6 each. gpoles 10/6 10/6 10/6 14/6 18/6 18/6 346  34/6 Modal 2410 for UD 16 5 amps £17.10.0.
9poles 10/6 10/6 14/6 14/6 22/6 22/6 386 38/6 2410 for up to_5'amps  £17.10..
DIAMOND H OVEN THERMOSTAT  10Doles 10/6 10/6 14/6 18/6 22/6 22/6 42/6 4206 s e 0
Type 20 with capillary tube and sensor, 20 11 poles 10/6 14/6 14/6 18/6 26/6 26/6 46/6 46/6 2415 20 95 0.0,
amp A.C. type as fitted to many oookegs 12 Dole; lt(){1 14t/6 10/%446 - S/f 26t/g . 26t/gJe 30‘42 . 50/6 Note: 2415 is a floor mounting unit,
2 i witches up to acl -om stock—o 2 B
lg;\ésgglg%: by control knob (not supplied) S up are frs s y RADIO STETHOSCOPE
TANGENTIAL Winter is coming but act today and you won’t Easiest way to fault find—traces signal from
GEC, e o cxpesments and soecisl  HEATER Gismay. This heater unitis the vey liest wpe, 35T G SOEAE TR, S SLog voue
fighting—40 watt 2fc tubes only 18/6 each. UNIT most efficient and duiet running. Isasfitted in g 3i;, “Fy, *3 piptier, any- © e

Holders and control gear 19/6, postage on
single item 4/6 inc. insurance, or both items
ordered together postage 6/6 inc. insurance.

MAINS MOTOR
Precision made — as
used in record decks
and tape record:rs—
ideal also for extrac-

Hoover and blower heaters costing £15 and
more.
motor impeller, 2 kw, element and 1 kw,
element allowing switching 1, 2 and

2wwch 79/6, postage & insurance

thing—complete kit com-
prises two special transistors
and all parts including probe
tube and crystal earpiece.
29/6—twin stethoset instead
of earpiece 11/- extra—post
and ins. 2/9.

We have a few only. Comprises

3 kxw, and with thermal safety cut-
out. Can be fitted into any metal line
case or cabinel. Only needs on/off

/6. Don’t miss this.

tor fan, blower,
heaters,etc. New and
perfect. Snip at 9/6.
Postage 3/- for first
one then 1/- for

, each one or-
dered. 12 and
over post free.

‘Where postage is not stated then orders
over £3 are post free. Below £3 add 2/9.
Semi-conductors add 1/- post. Over £1
post free. S.A.E. with enquiries please.

ELECTRONICS (GROYDON) LTD

Dept PW 266 London Road, Croydon CRO-2TH
Also 102/3 Tamworth Road, Croydon

THE RSGB AMATEUR RADIO CALL BOOK

1970 edition containing 120 pages.

Complete up to date [isting of all amateur stations in the
U.K. and Eire together with much operating information in-
cluding beam headings and list of prefixes.

7s 3d post paid

BAMID COMMUNICKIION #ANDRGOR

over

116,000

‘copies sold

Now in its
second printing

Radio Communication Handbook

832 pages of qverything in the science of radio communi-
cation. The Handbook's U.K. origin ensures easy availability
of components. The standard work in its field.

69s post. paid

World at Their Fingertips

The first and only complete story of the evolution of Amateur
Radio to be published. An entertaining and instructive ac-
count of notable events and progress from the first days up
to the present period. This book is published in two styles:
a hardbound version and a paperback. Both contain 308
pages and are profusely illustrated. De-luxe hardbound
version 50s, paperback 14s 6d (both post paid)

Obtainable from:

RADIO SOCIETY of GREAT BRITAIN

35 DOUGHTY STREET, LONDON, WC1

17in.—£11.10.0
-YE GUARA
19in. BBC 2 TWO-YEAR NTEE

FERGUSON 38 Gns. EX-RENTAL TELEVISIONS

FREE ILLUSTRATED
LIST OF TELEVISIONS
17" 19" —21"—23"
Wide range of models, sizes and prices
Carr. ins. on all sets 30/—
DEMONSTRATIONS DAILY
L T L L .
TWO-YEAR GUARANTEED
REGUNNED TUBES
70° and 90° 14in.—69/6, 17in.—89/6, 21in,—
99/6. 110° 17in., 19in. and 21in.—89/6.
23° (not bonded)—119/6. Exchanged bowls.
Carr, 10/6.

COCKTAIL/STEREOGRAM CABINET 15 gns.

Polished walnut veneer with elegant
glass fronted cocktail compartment,
padded. Position for two 10in. elfip-
tical speakers. Record storage
space. Height 35%in., wldth 52%in.,
depth 143in. Legs 1 gn. extra.

(L. B 8 8B W_8 _B_§ 8 1§
Speakers 40/-: 3;"—250. 4"—10Q.
7”7 % 4”"—3£). Brand new. P. & P.2/6
Asstd. Condensers: 10/- for 50.
P. & P, 7/6. Assid. Resistors: 10/~
for 50, P, & P.4/6. Asstd. Controls:
10/- for 25. P. & P. 7/6. Transistors:
Mullard matched output kit 9/
OC81D—2 OCs1's. P. & P. FREE.

Ferrite Rods 3/6: 6”7, complete with LW/MW Coils, P. & P. FREE.
TRANSISTOR CASES 19/6. Cloth covered, many colours. Size 95”x65"x33"
P. & P. 4/6. Similar cases in plastic 7/6,

RECORD PLAYER CABINETS 49/6. Cioth covered, size 163" x 143" x8". Takes
any modern autochanger. P. & P. 7/6.

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

STRIP LIGHT TUBES 3/9 each, 11" (284 mm.) 230/249 volts, 30 watts. [deal
for cocktail cabinets, iilluminating pi , diffused lighting etc. 6 for £1.
P. & P. free,

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, London, E12 Tel. 01-478 6001/2/3
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SEMICONDUCTORS
BRAND NEW AND FULLY GUARANTEED

l\Jl-l

aNI2N
NI

8/ | AC
AU
Ablio 8f

o Y]

ADL48 11/6 Bl ll: 10/8
Abisl
Abla2
AF1H4
AFLLG

5/8| BFY 10
7/6 | BFY 17
718 | BFY I%
2/8 | BFY19

BEY20
. f’g BFY4l  10/-

it BFY43  12/8
BAYSS  3/81 50 v50 /8 | NKTOLL2

BLI23 2178 MJ400  22/6
4/ | BDi24  12/-
BELLY 5/ -

MJI491 2976
MPFio2  8/8
MPFLO3 7/
5/6 | MPI104 7/8
7/8 | MPF1U5 g
\1\ 10013

3 8/-
NEKT20329 8/8
NKTR0111

15,

BC10OT 3/8 4/8
BCLOS 4/8 | NKT=0113
BCL0Y
BCLI3 1?” 0A5 Bg/g
gtt{g 1353 BFYH0 12;3 04y 2;*
Boizn 11| BEMe  3fg | UATY é;‘f
Belzg AT 1/9
BCL4T 1/8
BCL4s 1/8
BCL4Y 1/8
BC167
37 1/6
BCIAB 1/6
BCLGSC 2/-
2/~
8/8
8/8
8/8
8/8
4/~
2/8
2/8
s o
: 4
HE BYIOO  4/8 o G
3/ | BYXI0 58| o 4/6
716 | BYZ10 8/ | 0es4 5/-
46 [ BYZ11 78 | 0c1s0 8/6
8/6 | BY Z12 87- | 0c14n 6/8
4/- | BYZ13 5/- | o200 8/8
5/- | BDil6  35/- 1 MJ4%0  20/8 1 0C201 78
5/- 1 BDhi2l 17/61 MJF4%1 27/6 {0C202  16/6

MULLARD
INTEGRATED
CIRCUITS

FCH2IL Hextuple

DTL Inverter

Gate 28/6
FCH221 Triple 3

Input DFL Line 28/8
1FCT iG] 3 Input

JK Fhp ilop 35/-
TAA24L Operu-

tional Araplifier  47/8
TAAZ4S Opera-

tionil Amplitier 47 6
'l'-\& 2638 Lancar
18/8

15/6

107 -

- 37 12/6,
3" 9/8, 5" 14/86,
8~ 27/8. 12" 39/86.
Post and Paching 249

SEND 6d. ‘;TA\IP FOR
CATALOGUE

P.P. dor Components
1/6 per order

CA3019 25/
CAB022 3 ,, um

CA3
CAZ036 20/7
FAIRCHILD
LS00, 914 11/-, 1923 14/ -

2/ CAl 27
25/-, CAB028B 3514 'A3035 35/-,

DATA sHEETS FOR RCA DEVICEN 2/- per type.

Presets std., hiorz, or vert.
Potentiometers, Log Lin
MFD M Price | MFD ¥V

o0 12
1on 25
100 50
125 4

Price

1/6 2000

VEROBOARD

i 4/3 4/9

Gl G

ghla
33 .
207« 1
33" . 177 18/- 21/8
Cutter 9/-

s
o
S
&

- 13 Matrix -1 Matrix
3

RESISTORS

& watt 109, 4d.

3 watt 5°,, 5d.

band 1 watt, 6d.

3 watt, 5°,, 1/8

5 watt 2/-

1 watt Metal Oxide, 1/8

A. MARSHALL & SON

28 CRICKLEWOOD BROADWAY, LONDON N.W.2

01-452 0161/2/3

U.K. only, 1/6.

Post & Packing

Europe 10/-.

CALLERS WELCOME

Commonwealth (Air) 13/-.

LB

and work at
the nerve centres
of civil aviation

The National Air Traffic Control Service of the Board of Trade
needs Radio Technicians toinstall and maintain the very latest
electronic aids at Civil Airports. Air Traffic Control Centres, Radar
Stations and spécialist establishments. Vacancies existin various
parts of the United Kingdom.

This is responsible demanding work (for which you will get
familiarisation training) involving communications. computers. radar
and data extraction, automatic landing systems, and closed-circuit
television. it offers excellent prospects with ampie opportunities to
study for higher qualifications in this fast-expanding field.

If you are 19 or over, with atieast one year's practical experience
in telecommunications, fill in the coupon now. Preference will be
given to those having ONC or qualifications in Telecommunications.

Salary: £985 (at 19) to £1.295 (at 25 or over); scale maximum
£1,500 (higher rates at Heathrow). Some posts attract shift-duty
payments. The annyal leave allowanceds good and there is a
non-contributery pension scheme for established staff.

Complete this coupon for full details and application form:
To: A.J. Edwards. C.Eng., M.I.E.E., M.LE.R.E.. Room 705, The Adeiphi.
John Adam Street. London WC2 marking your envelope ‘Recruitment’

Name . . omn o amen

Address

PW/B2

Not applicable to residents outside the United Kingdom.

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.
extra. Semi-displayed setting £5 2s. 0d. per single column inch. All cheques, postal orders, etc., to be
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

FANTASTIC SALE. 1,000 of the following
Amplifier Kits to clear:
List price Sale price P.§

5 watts £3.15.0 £1.17.6 IV

7 watts £6.19.0 £2.7.6 9V

10 watts  £8.19.0 £2.17.6 9V
E/L GLEAVES & BROTHER, 28 Wenny
istate, Chatteris, Cambs.

SEEN MY CAT? 5,000 items. Mechanical
& Elecmcal Gear, and materials. S.A.E.

[STON, Dept. PW, NEW
MILLS Stockport

135 COPIES *‘P.W.” July 1953 to Jan 1965
plus odd circuits, etc, £6. GRAY, 229
Trentham Road, Stoke, ST3.4EJ.

JELF - Sm e ¢
ool LAEEE airdeaing GREYHAMMER

BEACK WRINKLE
M WV/ {GHﬂ.ﬂHlf}FiHisheﬁ

Yulan Aerosol spraykit contains 16 ozs. fine | Cther Yukan Air
quality durable easy instant spray. No stove baking | iryiig Aerosols,

required. Hammers available i grey, blue, gold, | 16 ozs. ot 16/1f
bronze. Modern Eggsheil Black Wrinkle (Crackle)

wil ac I5/H at our counter or 16/, carriage pald,

per push-bution self-spray can. Also Durable, heat | Tine Chromate
and water resiutant Black Mat Fmsh (12 ozs. self- | Clear Lacquer
1pray cans only) I3/II carrfage pard wetollics : Grey,
SPECIAL OFF ¢an plus optional transferable | Biue, Bronze
snap-on (rrﬂer n.nale (value 5/} for (8/3, ::rrl:ge wnd Gold,
paid. Choice of 13 selt-spray plain colours and

mar {Motor car quality) also avarlable. Please eru:lou ¢cheque or
crossed P.O. for total amount direct to:

3072, EDGWARE ROAD.
vept: M7t YUKAN, 1ondon w2

W3 supply many Government Departments, Hunl:lpm\

Authorities, Institutes and Leading Industrial
°  Qrganisations—WwWe can supply you too.
Open all day Sawurduy. Closed Thursday afternoons.

MISCELLANEOUS
(continued)

ETCHED PRINTED CIRCUIT BOARD
KITS. Full instructions 19/6 C.W.0. ‘Circuit-
etch’, 12 Cambridge Road, St. Albans, Herts.

BUILD IT in a DEWBOX quality cabinet.
2in.x 23%in. x any length. D.EW. Ltd.,
Ringwood Road, FERNDOWN, Dorset.
S.A.E. for leaflet. Write now—Right now.

THE NEW
ELEGTRONIC MUSIC FOR YOU

Then how about making yourself an elec-
tric organ? Constructional data available
—full circuits, drawings and notes! It has
5 octaves, 2 manuals and pedals with 24
stops—uses 41 valves. With its variable
attack you cam play Classics and Swing.
Write NOW for free leaflet and further
details fo C. & 8., 20 Maude Street,
Darlingten, Durham. Send 4d. stamp.

6 OR 12 VOLT
FLUORESCENT LIGHTS

12 ins. 8 Watt tube ample light for caravan, tent,
etc. Fully transistorised, low battery draln.
Unbeatable at £2 1 9 6 post paid.

or in kit form 50/-

MISCELLANEOUS
{continued)

BARGAIN PACKS. 200 assorted springs.
nuts, washers, screws. Popular sizes, 7/6 in-
cluding postage. Cohaven Industrial Estate,
Ripley, Derbyshire.

PRINTED CIRCUITS Prototype, Medium
and Batch Production of all types of circuits,
Design and layout facilities available. Brook-
lands Plating Co., Spices Yard, South End,
Croydon. Tel. 01- 688-2128.

A CORNUCOPIA OF COMPONENTS!
Scarce valves, selected TV components,
Fducational and Projects Kits, speakers and
cabinets, transistors. Remstors all values 1
watt  3d. each. State your requirements.
S.A.E. for details. MAIL-MART, 6 East-
bourne Road, Pevensey Bay, Sussex.

JOURNAL OF PARAPHYSICS Russian
experiments: telekinesis (‘‘mind-over-
matter’’); brainwaves actuate electronic
relays; transistor UFOQO detectors; finger-
vision; hyperspace; time-reversal; tachyons
(““faster than light”’) ete. S.A.E. for list.
20s. for back issues. Paraphysical
Laboratory, Downton, Wilts.

BOOKS & PUBLICATIONS

4 WATT GRAM AMPS.

Volume and tone confrols, mains operation,
3Q) output, new and boxed 65/_ POST

PAID
SALOP ELECTRONICS Callers welcome
23 Wyle Cop, Shrewshury,

Shropshire S.A.E. for lists

MADE ||

MORSE ™2¢ 11

FACT NOT FICTION. Ii you start RIGHT you will be
reading amateur and commercial Morse within a month.
(Normal progress to be expected.)

Using scientifically prepared 3-speed records you
automatically learn to recognise the code RHYTHM
without translating. You can’t help it, it’s easy as learning
a tune. 18 W.P. M. in 4 weeks guarant ed.

For details and course C.0.D. 1ing, s.t.d. 01-660 2896
send 8d.stamp for explanatory booklet to:

G3CHS (BOX 11), 45 GREEN LANE, PURLEY, SURREY

P.T.F.E. SLEEVING, 25 yds, five different
colours: 3/-. A. ROGERS, 137 Queen’s
Parade, Scarborough.

MISCELLANEOUS
SPEAKER GABINET BARGAIN

Beautifully finished in Teak
venecer. Size 16 x 8 x 6 in.
Great value at
ONLY 67/6 each, p.p. 7/6 or
two at 62/6 each, p.p.. 10/6
{ pair.
NEW RELEASE. Bass Guitar
Speakers. 127, 25Watt., Heavy
Duty cast chassis. 15.0hm.
Suitable for all High Power
applications. Limited Number
at 5 Gns., p.p. 7/6.
Send SAE for comprehensive
Hi-Fi lists.

ALBION ELE(]J)TRO?IC SUPPLIES
ept
16 ALBION ROAD, BIRCHINGTON, Kent
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SERVICE MANUALS for Pre 1958 H.M.V.
and E.M.I. MODELS. Radio and_ Record
Player Manuals 5/- each. Television Manuals
7/6 each. Send C.W.O. stating model re-
quired. Also limited range of components
and spares. Send details of your require-
ments. R.D.I. Ltd., Chilton Works, Garden
Road, Rickmond, Surrey.

EXPRESS ROTARY SWITCHES. Switches
for Mullard audio circuits, also switches
made to customers own specifications. For
details and price list, write or phone to
189 Edgware Road., London W.2. Tel.
01-723 4455.

MUSICAL MIRACLES. Send S.A.E. for
details of Rythm Modules, versatile bass-
pedal unit, self-contained with unique effects,
kits for waa-waa pedals. Also new 50zA
meters, 25/- post paid. HURRY. D.E.-W.
Ltd.,, 254 Ringwood Road, Ferndown,
Dorset.

POWERFUL TWO WAY MURPHY
TRANSMITTER /| RECEIVER AND
MURPHY ROVER MOBILE TRANS-
MITTER/RECEIVER  INCLUDING 30
FOOT ROOF TOP AERIAL  COST IN
EXCESS OF £400. 25 MILE RANGE.
£150. BILLERICAY 51261.

COMPLETE HI FI STEREC KIT, under
30 hours use. Connoisseur 2-speed turn-
table, Decca ffss sterio pick up, mono head,
Audiomaster c/u, Altobass-Mullard main
amplifier, Audiomaster sterio tape recorder/
replay, Collard deck fitted Miniflex 4-track
heads, Pye FM tuner, Cost £300. Any
sensible offer. J. BERRISFORD, Bolts Cross
Cottage, Peppard, Henley, Oxon.

SURPLUS HANDBOOKS

19 set Circuit and Notes 6/6 p/p 6d.
1155 set Circuit and Notes . 6/6p/péd.
H.R.O. Technica! instructions 5/6 p/p 6d.
38 set Technical instructions 5/6 p/p 6d.
46 set Working instructions .. 5/6 p/p 6d.
88 set Technical Instructions 7/-p/p 6d.
BC.221 Circuit and Notes 5/6 p/p 6d.
Wavemeter Class D Tech, Instr. 5{6 p/p 6d.
18 set Circult and Notes 5 .. 5ifip/p 6d.
BC.1000 (31 sot) Circult and Notes .. 5/t p/p 6d.
CR.100/B.28 Circuit and Notes . 10/-p/p 9d.
R.107 Circuit and Notes 1/--p/p 6d.
AR.88D Instruction Manual .. . 18/~ p/p 6d.
62 set Circult and Notes . 8/6p/p6d.

Circuit Diagram 5/- each post fres, R.1116/A,
R.1224/A, R.1355, R.F. 24, 25 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 circults 7/8 post free

Colour code Indicator 2/8 p/p 8d.
S.A.E. with ail enquiries please.
Postage 1ates apply to U.K. only.

Mail order only to:
INSTRUCTIONAL HANDBOOK
SUPPLIES
DEPT. PW, TALBOT HOUSE,
28 TALBOT GARDENS, LEEDS 8

WANTED

WE BUY New Valves and Transistors. State
price: A.D.A. MANUFACTURING CO.,
116 Alfreton Road, Nottingham.

WANTED NEW VALVES, televisions,
radiograms, transistors, etc. STAN WILL-
ETTS, 37 High Street, West Bromwich,
Staffs. Tel.: WES 0186.



WANTED EDUCATIONAL

(continued) (continued)
AVO METERS, MODELS 8§ & 9. ANY RADIO AND TELEVISION SERVICING
QUANTITY, ANY CONDITION, ALSO RADAR THEORY AND MAINTENANCE

WEE MEGGERS. SEND FOR PACKING
INSTRUCTIONS, HUGGETT’S LTD.,
2/4 PAWSONS ROAD, W. CROYDON.

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

WE BUY New Valves, Transistors and clean
new components, large or small quantitics,
all details, quotation by return. WALTON'S
WIRELESS STORES, 55 Worcester Street,
Wolverhampton.

SERVICE SHEETS

SERVICE SHEETS. RADIO, TV. 5,000
Models. List 1/6. S.A.E. Enquiries. TEL-
RAY, 11 Maudland Bank, Preston, Lancs.

SERVICE SHEETS (75,000) 5/- each: please
add loose 4d. stamp: callers welcome;
always open. THOMAS BOWER, 5 South
Street, Oakenshaw, Bradford.

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 avail-
able. Please send S.A.E. with all orders/
enquiries. HAMILTON RADIO. 54 London
Road, Bexhill, Sussex.

RADIO, TELEVISION over 3,000 models.
JOHN GILBERT TELEVISION, 1b Shep-
herds Bush Rd., London W.6. SHE 8441.

LARGE SUPPLIER

OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

Only 10/- 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.

EDUCATIONAL

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.

Write for details to:

|EC

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

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, elec-
tronics, radio, TV, automation, etc., send
for 132-page Handbook—FREE. B.LE.T.
(Dept. 168K), Aldermaston Court, Alder-
maston, Berks.

RADIO OFFICER training courses. Write:

Principal, Newport and Monmouthshire
College of Technology, Newport, Mon.

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progressive
post in Radio, TV and Electronics.
Expert tuition for City & Guilds
(Telecoms Techn’s Cert. and Radio
Amateurs’) R.T.E.B., etc. Many
non-exam courses incl. Closed cit-
cuit TV, Numerical control &
Computers. Also self-build kit
courses—valve and transistor.
Write for FREE prospectus and find out
how ICS can help yYou in your career.
ICS, DEPT. 541 INTERTEXT HOUSE,
STEWARTS ROAD, LONDON. SW8

SITUATIONS VACANT

Radio
Operators

There will be a number of vacancies in the
Composite Signals Organisation for experi-
enced Radlo Operators in 1970 and in subse-
quent years.

Specialist training courses lasting approxi-
mately nine months, according the
trainee’s progress, are held at intervals.
Applications are now invited for the course
starting in September 1970.

During training a salary will be paid om
the following scale:—

Age 21

£80) per annum
855 ,, ”

23" 890 ..

55, 55
Free accommodation will be provided at
the Training School.
After successful completion of the course,
operatgrs wlxll be paid on the Grade 1 scale:—
e

24
25 and over

ge 2 £965 per annum
22 1025 ,, s
23 1085 ,, »»
1145 ,,

24
25 (highest
_ agepoint) 1215 ,, .,
then by six annual increases to a maximum
of £1,650 per annum.
Excellent conditions and good prospects of
fon. Opportunities for service abroad.

. two years’
experience. Preference given to
also _have GCE or G qualifications.

Interviews will be arranged throughout

né\fg?ﬂca,tion forms and further particulars
RECRUITMENT OFFICER,
Government Communications
Headquarters,

Oakley, Priors Road,
CHELTENHAM, Glos. GL525AJ
Tel: No. Cheltenham 21491 Ext 2270

SITUATIONS VACANT
(continued)

TV and Radio, AM.LER.E., City &
Guilds, R.T.E.B. Certs., etc on ‘Satisfac-
tion or Refund of Fee’ terms. Thousands of
passes. For full details of exams and home
training Courses (including practical equip-
ment) in all branches of Radio, TV, Elec-
tronics, etc. Write for 132 page Handbook
—FREE. Please state subject. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY (Dept 137K), Aldermaston Court,
Aldermaston, Berks. .

Trainee
Radio
Technicians

A Progressive Career in the

Field of Radio and Electronics

Applications are now invited for an inten-
sive training course of two years, leading to
appointment as a fully qualified RADIO
TECHNICIAN, with further prosbects of
progressionr to the Telecommunication Tech-
nical Officer Class.

Generous Pay and Conditions while under
training.

Candidates must be over 16 and under 21
years of age as at T September, 1970, on
which date training commences.

Minimum educational gualifications re-
glxre.d are Dasses at CE ‘O’ Level in

glish Language, Mathematics and Physics
(already held or expected to be obtained in
the Summer, 1970). Equivalent passes in
Scottish or Northern Ireland Certificates
and CSE Grade I passes are also acceptable.

Closing date for receipt of applications:
27 February, 1970.

5 Apply for full details and application form
01—

The Recruitment Officer (TRT/37),

Government Communications
Headquarters,

Oukley, Priors Road,
Cheltenham, Glos.
GL52 5Ad

HENRY’S RADIO LTD.

303 EDGWARE ROAD, LONDON, W.2

HAVE THE FOLLOWING VACANCIES IN
THEIR ORGANISATION,

Sales Assistants

Young man with good general knowledge
of electronic components required for our
retail siales dept. Please Phone 723 1008/9
Extn. 1.

Sales Assistants Hi-Fi Dept.

Young man with a good general knowledge
of HIGH FIDELITY EQUIPMENT required
for our retail HI-FI SALES DEPT. Please
contact Mr. STEVENS, Telephone 723 6963.

SKILLED OR SEMI-SKILLED ENGINEER
required for service electronic department
of large photographic importers. Congenial
conditions, interesting work, good salary
and L.V’s. For appointment telephone 253-
8031 Mr. Vassey.

819



SITUATIONS VACANT
(continued)

*

RECEIVERS & COMPONENTS
(contihued)

ENGINEERS, A TECHNICAL CERTIFI-
CATE or qualification will bring you
security and much better pay. Elem. and
adv. private postal courses for C.Eng.,
AMER.E, AMS.E. (Mech. & Elec.),
City & Guilds, AM.ILM.I., A.LLO.B., and
G.C.E. Exams. Diploma courses in all
branches of Engineering—Mech., Elec.,
Auto., Electronics, Radio, Computers,
Draughts., Building, etc. For full details
weite for FREE 132 page guide: BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY, (Dept. 169K), Aldermaston
Court, Aldermaston, Berks.

NEW FULL SPECIFICATION DEVICES.
Integrated Circuits complete with data:
GE PA230 Audio Preamplifier 18/6 ecach;
GE PA234 1W Audio Amplifier 17/6 each;
GE PA237 2W Audio Amplifier 32/6 each;
MEL 11 Photo Darlington Amplifier 9/6
each, High quality low cost plastic tran-
sistors: GE 2N5172 NPN 200mW Transistor
1/9 each; ME 0412 PNP 200mW Transistor
3/9 each. Westinghouse guaranteed plastic
rectifier: IN4820 1.5A 400V Si Rectifier 276
each. CW.0O. P, & P. 1/- per order. JEF
ELECTRONICS, York House; 12 York
Drive, Grappenhall, Warrington, Lancs,
Mail Order Only.

ELECTRICAL

0 yoix
B eeTRic

ANYWHERE

‘BEST EVER 200,240 VOLS “MAINS’’
SUPPLY FROM |2 VOLT CAR BATTERY

Exclusive World Scoop Purchase. The fabu-
lous Mk. 2D American Heavy Duty Dyna-
motor Unit with a Massive 220 watt out-
put and giving the most brilliant 200/240
volt performance of all time. Marvellous
for Television, Drills, Power Tools, Mains
Lighting, AC Fluorescent Lighting and all
200/240 volt Universal AC/DC mains equip-
ment. Made at tremendous cost for U.S.A,
Govt., by Delco-Remy. This magnificent
machine is unobtainable elsewhere.
Brand New and Fully Tested, only £4.19.6,
plus 10/6 postage. C.0.D. with pleasure,
Money_back if not delighted. Please send
s.a.e. for interesting illus. details.

Dept. PW STANFORD ELECTRONICS,
Rear Derby Road, North Promenade,
Blackpool, Lancashire.

HI-FI 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 5d in stamps to:
AUDIOSCAN, Dept. PW, 4 Princes Square,
Harrowgate, 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.

WE ARE BREAKING UP
COMPUTERS

EX COMPUTER PRINTED CIRCUIT
PANELS 2in X 4in. packed with seml-conductors
and top quality resistors, capacliors, diodes,
etc. Our price, 10 boards 10/-. P, & P. 2/-. With
‘a guaranteed minimum of 35 transistors.

SPECIAL BARGAIN PACK. 25 boards for £1,
P. & P. 3/6. with a guaranteed minimum of 85

RECEIVERS & COMPONENTS

A. J. H. ELECTRONICS

59 Waverley Road, The Kent, Rugby
Warwickshire. Tel. Rugby 71066

Postal Charges:— Under £1--1/6, Between £1
& £3+2/3. Between £3 & £5+3/-, Over £5
post free unless stated.

P.C. BOARDS stripped form modern radio
equipment but have the corners cut off at the
request of the manufacturer:i—

P.C.1: R, F. UNIT 2R.F. stages using AFZI11,
GEX66 or equivalent as crystal mixer, for use
with 3rd overtone crystals, not supplied,
FREQ. 32-54 Mc/s can be altered to 70 Mc/s
by changing capacitors across tuned circuits.
With_circuit £1.0.0. each (BRAND NEW
UNUSED).

P.C.2: 10.7 Mc/s IF. strip 3 AF114 transistors
3 neutralised stages of amplification, each
stage screened, coils wound in pot cores,
4” X 34" £1.0.0. each with circuit.

P.C.3: 2nd MIXER OSCILLATOR board
converts 10.7 Mc/s to 455Kc/s 2 transistors
OC171 osc. GET887 or equivalent 455 Kc/s
LF. amplifier miniature wire ended crystal
11.155 Mc/s. 12/6 each with circuit.

P.C4: 455 Kc/s A.M. LF. AMPLIFIER
5, GET 887s, 2, NKT223A, 5 diodes, with
built in noise limiter (that really works)
supplied with filter 23”Xx6” £1.17.6. with
circuit.

P.C.5: MODULATOR driver board with
speech compressor, 300-3500c/s 4 transistors
NKT223A, 24" X 6” with circuit £1.0.0. each.
RECTIFIER ASSEMBLY 4 silicon diodes
HS3108 800 piv @ 165 m/a diode 2102 2
resistors, 1 R.F. choke, 1 25 mfd. 50 vw
electrolytic BRAND NEW 4/6 each.

150 NEW ASSORTED Capacitors, Resistors,
Silvered Mica, Ceramic, etc. Carbon, Hy-
stab, Vitreous, $-20 watt, 15/- Post Free.
WHITSAM ELECTRICAL, 33 Drayton
Green Road, West Ealing, W.13.

BRAND NEW ELECTROLYTICS, 0.5, 1,
2 5, 8, 10, 15, 20, 30, 40, 50, 100, 200
mfds., 8/- per dozen, postage 1/-. The
C.R. Supply Co., 127 Chesterfield Road.,
Sheffield 8.
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tr istors. 100 boards 55/-. P. & P. 7/6, With a
guaranteed minimum of 350 transistors,
GIANT PANELS, 5iin. X 4in., min, 20 tran-
sistors, 8 X 86 yH inductors, resistors, diodes,
etc. 3 for £1. P. & P. 2/-.

As above, only 21 transistors, 70 diodes, 62 min.
5 th.W resistors. 3 for 25/-, P. & P. 2/-.
PANELS with 2 power transistors sim. to OC238
on each board + components. 2 boards (4 X
0Cz28) 10/-. P. & P. 2/-.

TRIM POTS. On 2in X 4in boards + Ta caps
and other components. Ideat for organ keyboard
tuning etc. 10002, 50002, 15K., 20K. State require-
ments. 5 boards 10/s. P, & P. 2/-,

NPN GERMANIUM TO5 1 WATT POWER
TRANSISTORS. On small heat sink, on 2in. X
4in. panel.5 for 10/-. P. & P. 2/-.

POWER TRANSISTORS. Sim. to 2N174
ex-eqt. On Finned Heat Sink (10D). 4 for £1.
P.&P.5/-.

DIODES. Ex eqpt., Silicon, 150 PIV, 10 amp.
4 for 10/=. 150 PIV, 20 amp. 4 for £1. Post free.
MINIATURE GLASS NEONS, 13/6 doz.
PAPST FANS. Powerful Exiractor/Blower
fans. 43in. X 4fin. X 2in, 230/250V. 100 c.f.m.,
2,800 r.p.m. Weight 2 ib. 12 0z2..50/- post free.
SPRAGUE POLYESTER. 0-22uF 250V small
capacitors. 5/« doz. P. & P, 1/-.

SPRAGUE ELECTROLYTICS. 4F 150V,
5/- doz. P. & P. 1/-.

TANTALUM CAPS. 2.2uF 50V. 8/- per doz
P.&P.1/-

NEW MIXED COMPONENTS

150 High stab. resistors 5% and better, 42/6.
P. &P, 1)-. 5

250 mixed resistors W + 1W. 12/6. P. & P. 1/-.
Large handful of mixed capacitors. 12/6. P. & P. 1/-.
LARGE CAPACITY ELECTROLYTICS
43in., 2in. diam. Screw terminais.

7/6 each post free.

4.0000LF 72V d.c. wkg.

44in. X Rin. Plessey 1,500uF 150V d.c. wkg.
8/-each.3in. X 1in. Plessey 2,000.F 25V d.c. wkg.
6/- each.

KEYTRONICS, 52 Earls Court Road

London, W 8. Mail order only
Tel. 01-478 8499

Closed Circuit T.V. Systems

Complete systems comprise Camera
with lense & Vidicon Control unit and
81" Monitor, 50ft camera cable &
mains cables in working order with
circuits. Made by Peto Scott & Pye.

Price £85 plus £3 carr.

V.H.F. Radio Telephone Units
Hudson boot mounting type uses 16
valves and 14 Transistors, 80 to 100 Mc/s
band, single channel, See Jan. P.W.
or write for full details.

Price £15 plus 10/- carr.

Test Set Type 276
Contains mains P.U. 200/250v I/P O/P
300v at 100 Ma & 6.3, uses 5Z4, 2
chokes, valves EF50x10, also pots, swts,
fuses, etc., in good condition in transit
case.

Price £3-5, plus 10/- carr.

Transistor Invertors
I/P 12v D.C. + or — Ea O/Ps 250v
D.C. smoothed at 100 Ma & —25v fin
case, good condition.

Price £3 plus 4/6 post.

Amplifier L.F. N.B.W.

These are_e narrow bandwith tunable
45 Me/s LF, amp intended to work
with a 45 Mc/s LF. strip, it is possible
to select a 500Kc portion of a 4.5 Mc/s
bandwidth the I/P of 45 Mc/s being
converted to 20 Mc/s then back to 45
Mc/s. These can be tuned from the
front panel, fitted mains P.U. for 230v
and monitor meter in good condition
with circ and plugs,

Price £4 plus 12/6 carr.

LF. Unit Type 215
This is a 5-stage 45 Mc/s LF. amp
with valves EF50x6 complete with coax
and power plug, can be used with
above, EX equipment.

Price 15/- plus 5/- post. ,

MOD Kits
These contain 8 group boards 2” wide
with approx 130 conds & resistors, 11
to 24 way. All parts can be removed,
top quality brand new boxed.

price 12/6 plus 3/- post.

Meters

Edgwise reading type 1 Ma scale 0 to
2,000yds linear, 10 divisions, overhaul,
size 3x1x33%”, also 500 Ua scale 0 to §
21 0O.S.D. single hole fixing, both ex
equipment tested.

Price both types 17/6 plus 2/6 post.

Mains Transformer
Pria 230v 50c/s Sec., 350-, 310-0-310-
350v at 220Ma 5v 6a, 6.7 5a, 6.3, 3a
twice, 6.3 1a twice, potted ex equip.
Price 35/- plus 7/6 carr.
Matching choke 10H, 250 Ma, 17/6.

12 or 24v DC Supply Units
I/P 200/250v_O/P 12v D.C. twice at 3
amps on each circ will give 24v 3a or
12v 6a, with circ and connections. In
used condition.

Price £3-5 plus 10/- carr.

Radio Telemeter Units
I/P 230v. these are a low-freq radio
unit with 6 valves, speaker, tape head
with tape loop, 2 motors, swts, efc.
Complete in neat cabinet, with circ
and mods for Radio 2

Price £3-5 plus 10/- carr.

Control Unit 595.
Contains 2 500Ua 2” meters, 3 Yax
swts, Variac 1600¢c/s type can be used
on 6.3v 50c/s, 4 pots, 12 misc res, etc
new in case.

Price 50/~ plus 10/- carr.

A. H. SUPPLIES,
57 Main Road,
SHEFFIELD, S9.5HL.

Shop open Mon., Wens, Fri & Sat.
Carriage applies tlo U.K. Mainland
only.




Stella Nine Range Cases

Manufactured in Black, Grey, Lagoon
or Blue Stelvetite and finished in Plastic-
coated Steel, Morocco Finish with
Aluminium end plates. Rubber feet are
attached and there is a removable back
plate. There is also a removable front
panel in 18 s.w.g. Alloy.

Now all Aluminium surfaces are
coated with a -strippable plastic for
protection during manufacture and
transit. All edges are polished.

LIST OF PRICES AND SIZES
which are made to fit Standard

Alloy Chassis
Width Depth 4 Height. 67 Height 73" Helght

£ s d. s. d. £ s, d.
61" 33" 12 6 5 0 18 0
61" 43" 13 6 80 100
81~ 33" e 100 110
®i” 6% 110 166 111 3
10" 73 1 8 6 115 6 118 9
121 sy 110 166 1110
1217 53”7 1 8 0 114 0 117 6
12lr 82 1166 230 273
1ai” 8l 150 116 1140
14317 9z~ 2 3 0 215 9 218 6
163" §2~ 118 6 2 6 3 211 6
163 10 218 ¢ 35 0 3119

Cases—Post 4s. 6d. per order.
Discounts available on quantities.

CHASSIS in Aluminivm, Standard Sizes,
with Gusset Plates
Sizes to fit Cases. All 23" Walls .
B 8. d. 8.

¢ d. 5 5
6”x3” 5 6 6 14”x3” 7 3

10777 8
6”x4” 5 9 127x3” 6 9 14"x9” 14 6
8" x3” 6 6 12"x5” 7 6 16”x6” 10 9
8”x6” 7 9 12”x8” 10 9 167 x10” 16 0

Chassis—Post 3s. 0d. per order.
Discounts available on quantities.

E. R. NICHOLLS

Manufacturer of Electronic Instrument Cases
46 LOWFIELD ROAD
STOCKPORT - CHESHIRE

Tel: 061-480 2179

-

BARGAIN PARCELS

Any 5, 9/-; 10, 14/-; 100, £5.10.0 from
the following:
ECC82, ECL80, EF80. EF85, EFI183,
EBF89, EB%1, EY86, PCC84, PCCR89,
PCF80, PCL82, PCL83, PCL84, PL36,
PL81, PY33, PY81, PY82, U191, 6-30L2,
30FL1, 30FS.

U.H.F. AERIAL BOOSTER
Transistorised, cavity tuned, high-gain.
All uhf channels. Complete with bat-
tery and lead, 69/- p. & p. 1/-. VELCO
ELECTRONICS, 62 Bridge Street, Rams-
bottom, Bury, Lancs.

NEW VHF KIT

* Receives Television Sound, Ambulances, Air-

craft. Radio 2, 3 and 4 on VHF, etc.
This novel little set will give you endless hours
of pleasure and can be built in one evening.
The Kit comes with easy to follow instrue-
tions and circuit. Powered by 9v_Battery.
Complete with built-in Jack Plug Socket for
use with Earphones or Amplifier.

ONLY 5%/-. P. & P. FREE U.K. ONLY.

Postal Orders, Cheques to:
Dept. P.W.7,
Galleon Trading Co., 208A Lodge Lane,
Romford, Essex.

EMSAC FOR ANTENNA SYSTEMS AND
CONVERTERS. Please send s.a.e. for
details of 2 metre converters, antennas and
transmatches for receiving and transmitting.
ELECTRONIC & MECHANICAL SUB-
ASSEMBLY CO. LTD., Highfield House,
West Kingsdown, Kent. Tel. W.K. 2344.

COMMUNICATION RECEIVERS: RI107
£15. R209 (6 volt) £12. PCR2 LW. MW,
and 6 - 22 mc/s, fitted internal mains PSU,
LS and BFO, £12. PCR2 unmodified £8.
Carriage paid. For R209 and PCR2’s add
£1 deposit on returnabie crate. GOLLEDGE.
G3EDW, Glen Tor, Torrington, Devon.
(Phone 2411).

L--_----

Pack ESI O EXPERIMIIEEgTOR& PARCEL—2LBS WEIGHT ASSORTED ELECTRONIC COMPONENTS INCL. PART o
MADE UIPMENT ... 0/-
ES2 O 200ASSORTED RESISTORS—CARBON, WIRE-WOUND, HIGH STABS, LARGE & MINJATURE TYPES 10/~
ES3 O 75 ASSORTED CAPACITORS—SILVER MICA’S, DISC CERAMICS, PAPERS, ELECTROLYTICS, ETC. 10/~

ES4 O 100 MIXED TRANSISTORS, DIODES, RECTIFIERS, ETC. MANUFACTURERS REJECTS. GOOD
PERCENTAGE USEABLE e 0=

ES5 O 10PRINTED CIRCUIT BOARDS CONTAINING TRANSISTORS, DIODES, RESISTORS, CAPACITORS,
ETC.. ETC.  ove ' oo o e e e e e, 10)

ES6 O PRINTED CIRCUIT LAMINATE—DOUBLE & SINGLE SIDED COPPER—3 LB OF GOOD SIZED
OFFCUTS FOR e T T T e 10
ES7T O 20ASSORTED COILS & INDUCTORS COIL FORMERS FERRITES IFT’SETC. ... ... ... ... 10/
ES8 [ 8ASSORTED CARBON & WIRE WOUND POTENTIOMETERS & PRESETS (SOME WITH SWITCHES) 10/~
ES9 O 5 éSSIORTED SWITCHES INCLUDING MULTI—WAFER (YAXLEY ETC.) TYPES & SOME TOGGLE o)
WITCHES  voe v e e e e e e e 10
ESI0 O 3 ASSORTED RELAYS OF VARIOUS VOLTAGES & RESISTANCES G.P.O. & INDUSTRIAL TYPES 10/~
ESII O 10 SUB-MINIATURE NEON BULBS WIRE ENDED PLUS ONE MAINS NEON INDICATOR PANEL o
MOUNTING .. e L 10y

AW N

ESI2 O

Please PRINT your name and full address
clearly in box:i—

. Place a cross (X) in the square beside the pack

you require.

. Tear out this advertisement.
. Enclose 10/~ for each pack ordered. Remember

5.

NO POST CHARGES to pay.
Post your order to:—

ELECTROSPARES, POST BOX 48,
BRENTWOOD, ESSEX

(Please note: This offer limited to United Kingdom only.)
{No C.0.D.—Mail orders only-~only items advertised are

stocked.)
REMEMBER — ELECTROSPARES WILL SEND BY RETURN OF POST OR YOUR MONEY BACK PLUS A

10 TRANSISTOR SOCKETS TO TAKE 3 OR 4 WIRE TRANSISTORS .
IT'S EASY TO ORDER FROM ELECTROSPARES BY MAIL—JUST F%LLOW THESE INSTRUCTIONS FOR YOUR PARCEL BY RETURN
F POST

TO HELP THE HOME CONSTRUCTOR.
Heathkit now make available our surplus
Resistors, Capacitors, etc. at Bargain prices.
Send for lists, E. Moyle, Daystrom Ltd.,
Gloucester.

METAL WORK

METAL WORK: All types cabinets, chassis,
racks etc., to your specifications. PHIL-
POTTS METAL WORKS LTD., Chapman
Street, Loughborough.

AERIALS

BAKER AND BAINES

All aerials available—Engineered to a high
standard. Specials and DX made to order.
BBC dipole 30/~, H 42/, 3 ele 89/, 4 ele 120/-.
ITA 3 ele 26/—, 5 ele 34/—, 8 ele 47/5, 11 ele
57/6, 13 ele 71/—, ITA double 8 112/~, 11 ele
140/-, 13 ele 159/~ Combined BBC/ITA
D5 45/-, D+8 52/—, H+5 69/-, X+5 75/-.
BBC2—ITV2 8 ele 29/, 14 ele 37/-, 18 ele 54/,
22 ele 63/-, double 22 ele 142/-. FM dipole
21/-, H 38/—, 3ele 65/—. All aerials suitable loft
mounting where space permits. Special high-
gain loft BBCI/ITA for confined space with
pole, joist bracket and swivel joint 37/—.
Co-ax low loss 1/3 per yard—Ultra low loss 2/3
per yard. Co-ax plugs 1/4. Band I/III_di-
plexers 8/3. T/TI/IIT triplexers 13/6. Feed BBC1
—ITA—BBC2 all down the same co-ax using
pair matched UHF/VHF diplexers, 21/3 pair.
Chimney lashings 15/—, 19/—. 5ft. cranked arm
pole 10/4. 3ft. arm 6/3. 16ft. X 2in. poles 59/—.
Clamps, couplers, etc. Signal boosters BBC2
97/6. Combined BBC1/ITA 75/6.
All cathode Ray Tubes Brand New not re-
juvenated (full 2 years guarantee) at sensible
prices 14in. £6, 17in £6, 19in. £7.15.0, 2lin.
£7.15.0, 23in. £9, Twin Panel 19in. £12, 23in.
£15.7.6. Rimguard 19in. £10.9.0, 23in. £13.14.0.
SAE for full details please.
Most Television Valves available Brand New
for extra performance 3 months guarantee,
15% off standard price. SAE will bring full
lists.
Carriage: Aerials paid. Accessories——accord-
ing to weight. TV Tubes 12/6. Insurance 5/-
extra. Valves 9d.

11 Dale Crescent, Tupton, Chesterfield.

-----—-----——-------—--1
B

GLANT 10): SALE

YES 10/- IS ALL YOU PAY!! ALL PACKS ARE POST PAID, ALL DELIVERIES BY RETURN OF POST OR
YOUR MONEY BACK PLUS FREE GIFT!!

10/~

SPECIAL FREE
OFFER!!
ORDER 10 PACKS
(ANY 10) & SEND
ONLY £4 10s GET
ONE PACK OF

YOUR CHOICE
FREE OF CHARGE

County

| enclose £

Cheque/Cash/Postal Orders.

packs as indicated X

FREE GIFT — ELECTROSPARES
59 B R f K 2 F B R B _B_B_ B 0B

821



RE-CHARGEABLE NICKEL
CADMIUM CELLS

125v 16 A.H.

Size 2}” high x 1}” dia. 29/6
125 v 0-45 A.H. 18/-
9 v equiv. PP3 39/6
P & P 1/9 on each

CHARGERS AVAILABLE—send S.A.E.
for details.

4TRANSISTORAUDIO

AMPLIFIER (1 watt)

Output 8 or 16 chms.
347 x 2 x 13"

Dept. PW12, 15 High St., Hailsham, Sussex

ELECTRAMA
FANTASTIC
SPEAKER BARGAIN
Famous English, 12" high
flux, heavy cone, 10 watts
gpeakler with built-in tweeter.

or 15 ohms.
G849 39/6
2 for 70/ (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 13" x
10” with tweeter hole above.

Mark 11 Cirr.
de luxe model 95/' 10/-

With 127 speaker as adver-
tised above £6.5.0. (carr. 10/-)

LATEST
RELEASE !
== EVER READY

TAPE SPLICER/
EDITOR
19/6

NEW VALVES!

3vda
6/301.2
6AQS
6VeG
2516GT
30FL1

D192
D194

Guaranteed and Tested

24-HOUR SERVICE

s/6 | D19  6/9 | EYS]  6/9|PLs04 1373

4/3 | DY8 4/9 | EY86  5/9 | PY32 10/-

2/9 | DY87 49 | EZS0  3/9 | PY33 10/-

5/9 | EABC80 5/9 | E

5/9 | FBC33 7/9 | KT61 83 |PY82  §/-
116 | EBC41 %3 | KT66 15/9 | PY83 5l6

4/3 | EBF80 6/~ | N78  14/6 [ PY88  6/6

3/~ | EBF89  5/9

4/6 | ECC82 4/~ | PC86  10/3 | PY80l  6/3
13/6 | ECC83 4/9 | PCBE  10/3 [ R19 6/3
1473 | ECC8S 5~ | PC97T  8/3 | U2s 12/9
1/6 | ECH3S s/6 | PCO0O 7/~ | U26 116
1/6 | ECH42 10/6 y 12/

PCF8C 5/11 | U251 14/~
PCF801 6/6 | U30! 10/~
PCF802 8/6 | U329  14/-
PCL82  6/9 | UABCS0 6/-
PC183 8/9 [ UBC4]l 8/3

6
6/9 | EFI83 56 | PL3§ 9/3 L UF41  10/6
5/6 | EFi84  5/3 | PL8{ 716 | UF89 6/
6/6 | EHS0 6/- | PL82 5/ | UI41  10/3
4/9 | EI33 8/3 | PL83 6/3 | Ulgd 6/3
5/9 | ElL4t 10/3 | PL84 6/-
5/9 | EI84 4/9 | PI500 12/f9 | UYS8S 5/3

Pastage on I valve 9d. extra. On 2 valves or more.postage 6d.
per valve extra. Any parcel insured against damage in transit

6d.

extra. Office address. ro callers.

GERALD BERNARD

822

83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON, N.16

NEW RANGE U.H.F. TV AERIALS

All U.H.F. aerials now fitted with tilting
bracket and 4 element grid reflectors.

Loft Mounting Arrays, 7 element, 37/6,
11 element, 45/-, 14 element, 52/6. 18
element, 80/-. Wall Mounting with
Cranked Arm, 7 slement, 60/-. 11 element,
87/-. 14 eclement, 75/-, 18 element, 82/8.
Mast Mounting with 2in. clamp. 7 element.
42/6. 11 element, 55/-. 14 element, 62/-. 18
element, 70/-. Chimney Mounting Arrays,
Complete. 7 element, 72/6. 11 element, 80/-,
14 element, 87/6. 18 element, 95/-. Complete
assembly instructions with every unit. Low
Loss Cable, 1/6 vd. U.H.F. Preamps from
75/-. State clearly channel number required
on all orders.

BBC - ITV AERIALS

BBC (Band 1). Tele-
scopic loft, 25/-, External
S/D,  30/-. “H" £3.15.0.
ITV. (Band 3). 3 ele-
ment loft array, 30/-. 5

VHF ' transistor  pre-
amps, 75/=.
COMBINED BBC1 — ITV — BB(C2
AERIALS 1+3+9, 70/-, 1+5+9, 80/-.

1+5+14, 90/-, 1+7+14, 100/-. Loft mounting
only. Special Jeaflet available.

F.M. (Band 2). Loft 8/D, 15/-, “H", 32/6.
3 element, 55/-. External units available.
: N o-ax. plugs, 1/4.
Outlet boxes, 5/-, Diplexer Crossover Boxes,
18/6. C.W.0. or C.0.D. P, & P. 6/-. Send 6d.
stamps for illustrated lists.

Callers welcomed - oven all day Saturday

K.V.A. ELECTRONICS (Dept. P.W.)
40-41 MONARCH PARADE
LONDON ROAD, MITCHAM,

SURREY 01-648 4884

H A C SHORT-WAVE
= [ u KITS

WORLD-WIDE RECEPTION

Famous for over 35 years for Short-Wave Bquip-
ment of quality, ‘“H.A.C.” were the Original
suppliers of Short-Wave Receiver Kits for the
amateur constructor. Over 10,000 satisfied

it includi T ical Colleges, Hos-
pitals, Public Schools, R.A.F., Army, Hams, ete.

IMPROVED 1970 RANGE

One-valve model DX, complete kit—price 58/8
(Postage and packing 3/6).

Customer writes:—‘“Definitely the best one-valve
8.W. Kit available at any price. America and
Australia received clearly at good volume.” This
kit contains all genuine short-wave components,
drilled chassis, valve, accessories and full instruc-
tions. Ready to assemble, and of course, ag all our
products—fully guaranteed. Full range of other
S.W. kits including the famous model "K' und
K plus™ (illustrated above.) All orders despatched
by return. (Mail order only.) Send now for a
descriptive catalogue, order form.

““H.A.C.”” SHORT-WAVE PRODUCTS
29 0id Bond Street, London W.1

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,
YORKS. Tel. Heckmondwike 4285

Indicator Unit Type 26. Size 12 X9 x 9in.

With Outer Casefittted with 23in. CRT Type

CV1526 9 B7G Valves. Fair condition but

not tested. 32/6, p. & p. 10/-.

Aircraft Sighting Head with Gyro Unit.

Condition fair. 18/6, carriage B.R.S. 12/-.

Small 12-way Plug and Socket, 1/6 each. p.p.

1/-. 15/- per doz. p.p. 8/6. Ex unit.

Panel of 19 mixed pots. 5/~ post paid. Ex unit.

-Panels of Resistors and Condensers. 8/~ per
doz. post paid. Ex unit.

Bombsight Computors containing a large

selection of gears. A delight for the

model maker. 55/- carriage paid. -

Complete untested 17 inch T.V. Sets 12

channel 59/-, 15/- carriage.

Model Makers Motor with Train of Gears.

24 volts. Will run off 12 or 8 volts at slower

speeds. 5/-, post and packing 3/6.

Speakers removed from T.V. Sets. Ali PM

and 3 ohm. 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 3/-, 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. 8/-; 6 for 30/- post paid.

Reclaimed T.V. Tubes, with 6 months’

guarantee 17in. Type AW43/80, AW43/88

40/-, MW43/69 30/-, 14in. Type 17/-.

All Tubes 12/- carriage.

Silicon Rectifier 500mA 800 PIV, 2/6

post paid. 24/- per dozen, post paid.

Jap 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 Equi t, 3 months’

Single Valves Post 7d., over 3 Valves p. & p. paid

ARP12 1/6 | PCL82 4/- | 6B8 1/8

EBY1 gd. | PCL83 5/- | 6BWT 2/8
EFg5 3/ | PL36 5/- | 6K7 1/8

0 PL38 8/- | 6U4 5/-
D 8- | pLs1 4/- | 6Pas 5/
ECC81 3/- | pY33 5/- { 10P13 218
ECCS2  3/- | PYSL 1/8 | 185BT 8/8
ECCS3 4/ | PYs2 1/8 | 20D1 3/-
ECL80  1/8 | Pz30 5/- | 20P1 5/~
EF50 1/~ | U191 5/~ | 20P3 2/8
EF80 1/8 | U281 5/~ | 30PL1 5/~
EF9L 9d. | U282 5/~ | 30P12 5/~
EY86 9/~ | U30l  5/- | 30F5 2/8
PCC84 2/- | Us29 5/~ | 30FL1 5/
PCF30  g/- ! U251 5/- | 6/30L2  5/-

Est. 1943 JOHNSONS 7ei: 24864

New! CV2—a unique triple-purpose
VHF kit for the Amateur enthusiast.
Integrated converter, receiver, and
tuner-feeder. Fantastic single trans-
istor performance | Comprehensive kit
of high grade parts with three coils
covering 80-178MHz, 9v battery, etc.,
together with simplified diagrams and
instructions. Price complete, £4, post,
packing and insurance paid, direct
from makers. S.A.E. for literature.

JOHNSON'S (RADIO)
St. Martin's Gate, Worcester

Please mention
PRACTICAL
WIRELESS

when replying to
advertisements



VALUE ALL THE WAY

QUALITY-TESTED PAKS

6 Matched Trans, OC44/45/81/81D 10/-
20 Red Spot AF Trans. PNP.,.... 10/-
16 -White Spot RF Trans. PNP . 10/-

Silicon Rects, 3 A 100-400 PiV'~ 10/-
10 A Silicon Rects: 100 PIV 10/-
0C1 140 Trans. NPN Swuchmg 10/-
12 A SCR 100 PIV 10/-_

Sil. Trans. 28303 PN 10/~
200 Mc/s Sil.Trans. NPN BSY26/2710;-

Zener Diodes 1W 33V 5% Tol
High Current Trans, OC42 Eavt. 10/-
Power Transistors 1 0C26 0C35 10/-

Silicon_Rects. 400 PIY 250mA.. 10/-
OC75 Transistors . 10,

Power Trans. OC20 100V
10 OA202 Sil. Diodes Sub-mi 10
Low Noise Trans. NPN 2N9”9/30 10/-
Sil. Trans. NPN VCB 100 ZT86 10/-
QABl Diodes ................ 10/-
QC72 Transistors . 10/-
OC77 Transistors  ....... 10/-
Sil. Rects. 400 PIV 500mA . 10/-
GET884 Trans. Eqve. 0C44 . 10/-
GET883 Trans. Eavt, OC45 . 10/-

2N708 Sil. Trans. 300Mc/s NPN  10/-
GT31 LF Low Noise Germ. Trans. 10/-
IN914 Sil. Diodes 75 PIV 75mA  10/-
0A95 Germ.Diodes Sub-min.TN69 10/-
NPN Gérm. Trans. NKT773 Eavt. 10/-
0C22 Power Trans. Germ. .... 10/-
0OC25 Power Trans. Germ
AC128 Trans. PNP ngh Gain_ . 10/-
AC127/128 Comp. pair PNP/NPN 10/-

2N1307 PNP Switching Trans... 10/-
CG62H Germ, Diodes Eqvt. OA71 10/-
AF116 Type Trans............. 10/-
Assorted Germ, Dlodcs Marked 10/-
ACI126 Germ. PNP Trans....... 10/-
Silicon Rects. 100 PIV 750mA 10/-
AFI117 Trans. .......oovunn 10/~
0OC81 Type Tr: 10/~
OC171 Trans. 10/-
2N2926 Sil. Epoxy Tran: 10/~
OC71 Type Trans.. 10/-
2S701 Sil. Trans. Tex 10/-
10 A 600 PIV Sil. Rects iS45R "~ 10/-
BC108 Sil. NPN High Gain Trans 10/-
2N910 NPN Sit. Trans. VCB 1
1:5A R53310AF 10/-
Mc/s 10/-
bt z
AF139 PNP High Freq. Trans. 10/-
NPN Trans. | ST141 & 2ST140 10/-
Madt’s 2 MATI00 & 2MATI20  10/-
Madt’'s 2 MAT101 & MATI121 10/~
0C44 Gcrm Trans. AF.. . 10/-
7 NPN Germ. Trans. 10/-
2N3906 Sil. PNP Trans. Moto 10/~
Sil. Power Rects, BYZ13 15/~
Sil. Power Trans. NPN 1000
K201 15/-
2N1132 PN] itaxial Plan: 10/-
2N697 Epitaxial Planar Trans. Sil. 15/-
Germ. Power Trans, Eqvt. OC16  15/-
Unijunction Trans. 2N2 15/-

Sit. Trans, 200Mc/s 60Vcb ZT83/84 15/~
Tunnel Diode AEY11 1050 Mc/s 15/-
2N2712 Sil, Epoxy Planar HFE22515/-
BY100 Type Sil. Recl 0/ -

Sil. and Germ. Trans ‘Mixed, all
marked. New..................

N -
\AmN»—NH&uNHHN»—ukwhN»—Nuul%uNN\lmw\lw&&Nu\lu&hNNwwa\wNum&&hm»—-NO—&uN&wa»—NMu

30/-

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS

NEW BI-PAK UNTESTED
SEMICONDUCTORS

Satisfaction GUARANTEED in Every Pak, or money back.

Pak N(J.l

INTEGRATED

CIRCUITS
BI-PAK MONOLITHIC
AMPLIFIERS

8 lead)
BP709C, Operational
amplifier, 15/~ each.
BP701C. Operational
amplifier (with Zener
output), 12/6 each.
Operational
amplifier (with direct
output), 12/6 each.
P501, Wide band ampli-
fier, 18/- each.
BP521, Logarithmic wide
14/- each.
BP20/C, Gencral purpose
amplifier, (TO-5 8iead).
or current
amp.), 12/6 ea
I.C. Overational Ampli-
fier with Zener output.
Type 701C. Ideal for P.E.
Projects. 8 lead TO-5
case. Full data.
Our price 12/6 each
5 off 11/- each. Large
Qty. Prices quoted for.
AMPLIFIER

AS USED IN ‘P.E.*
PROJECTS

encapsulation
and pin configuration to
the following: SL402-3,
IC10 and 1C403. Each
cireuit incorporates a pre-
class A.B.
Power amp stage capable
of delivering up to 3 watts
RMS. Fully tested and
guarameed Supplied

Ul 120 Glass Sub-min. General Purpose Germanium Diodes 10/- {§ BP702C,
U2 60 Mixed Germanjum Transistors AF/RF .......... 10/-
U3 75 Germanium Gold Bonded Diodes sim. OAS, OA47 1 D/
U4 40 Germanium Transistors like OC81, AC128........ 10/-
U35 60 200mA Sub-min. Sil. Diodes . 10/-
U6~ 40 Silicon Planar Transisiors NN sim. BSY95A, 2N706 10/- | 0and, amp.,
U7 16 Silicon Rectifiers Top-Hat 750mA up to 1,000V 10/-
U8 50 Sil. Planar Diodes 250mA OA/200/202 10/- (voltage
U9 20 Mixed Volis 1 watt Zener Diodes................ 10/-
U1l 30 PNP Silicon Planar Transistors TO-5 sim. 2N1132  10/-
U13 30 PNP-NPN Sil. Transistors OC200 & 25104 10/-
(14 150 Mixed Silicon and Germanium Diodes . 10/-
U15 30 NPN Silicon Pianar Transistors TO-5 sim. 2N697 10/-
U16 10 3-Amp Silicon Rectifiers Stud Type up to 1000 PIV 10/-
U17 30 Germanium PNP AF Transistors TO-5 like ACY17-22 10/-
U1 8 6-Amp Silicon Rectifiers BYZ13 Type up to 600 PIV_10/-
U19 30 Silicon NPN Transistors like BC108 ............ 10/-
U20 12 1-5 amp Silicon Rectifiers Top-Hat up to 1.000 PIV_10/-
U21. 30 AF Ger alloy Tr s 2G300 Ser. & OC71 10/-
U23 30 Madr’s like MAT Series PNP Transistors ........ 10/-
U24 20 Germanium l-amp Rectifiers GIM up 10 300 PIV.. 10/- .
02525 300Mc/s NPN Silicon Transisiors ZN708, BSY27 .. 10/- | Identical
U26 30 Fast Switching Silicon Diodes like IN914 Micro-min. 10/-
U28 Experimenters” Assoriment of Integrated Circuits, un-
tested. Gates, FliD-Flops, Registers, etc., 8 Assorted Pieces 20/-
U29 10 I-amp SCR’s TO-5 can up to 600 PIV CRS1/25-600 20/- | amp and
U31__20 Sil. Planar NPN trans, low noise Amp 2N3707.. .. 10/-
U32 25 Zener diodes 400mW D07 case mixed Volts, 3-18 .., 10/-
U33 15 Plastic case 1 amp Silicon Rectifiers 1N4000 series  10/-
U34 30 Sil. PNP ailoy trans. TO-5 BCY26, 28302/4 ...... 10/-
U35 25 Sil. Planar trans. PNP TO-18 2N2906 10/-
U36 25 Sil. Planar NPN trans. TO-5 BFY 50/51/52 ...... 10/~
037 30 Sil. alloy trans. SO-2 PNP, 0C200 25322 ........ 10/-
U38 20 Fast Switching Sil. trans. NPN, 400 Mc/s 2N3011 __ 10/-
U39 30 RF Germ. PNP trans. 2N1303/5TO-5 .......... 10/- | BP424,
U40 10 Dual trans. 6 lead TO-52N2060 ................ 10/-
U4l 30 RF Germ. trans. TO-1 OC45 NKT72 .... . 10/- i
U210 VHF Germ, PNP frans, TO-1 NKT667 AF117.... 10/- | Lthie LG.

Code Nos. mentioned aboye are given as a guide to the type of
device in the Pak. The devices themselves are normally unmarked.

» GIRO No. 338-7006

BI-PAK

£

500, Chesham House,
150 Regent Street,
LONDON, W.1.

KING OF THE PAKS

NEW LOW PRICE TESTED S.C.R’s.

16 A 30 A

(TO-S (TO 66 (TO 48 (TO-48

case; case). case case)

PIV  each each each each PIV each
50 4/6 5/~ 9/6 10/6 25 20/-
100 5/— &6 10/6 12/ 50 23/-
200 7/— 716 11/6 15/= 100 28/-
400 8/6 9/6 13/6 18/6 200 32/-
600 10/6 11/6 15/6 25/~ 400 35/-
800 12/6 14/- 18/- 30/- 800 BO/-

SIL. RECTS.
PIV 750r;1A 3A

IOO 1/3

19
2/3 4/6
2/6

3/
3/3
3/6

5/~ 9/3
6/6 11/6

TESTED

2 Amp POTTED BRIDGE RECTIFIERS
200 V. 10/-| 600 V. I5/-| 800 V. 20/-.

TRANSISTOR EQVT. & SPECIFICA-
TION BOOK (German pubhc:uon)
compiete cross reference and

TRIACS
VBOM 2A
(To- |) (TO- 66) (To./a)
100
200

VBOM=Blacking _ voltage
in_ either direction.

book for European, American and Japanese
Transistors. Exclusive to BI-PAK. 15/~ ea.

PRINTED CIRCUITS
EX-COMPUTER

Packed with semiconductors and compo-
nents, 10 boards give a guaranteed 30
trans. and 30 diodes. Qur price |0 boards
10/~ Plus 2/- p. & p.

LUCAS 35A SIL.RECTS,
Branded 400 PV, Special
Price, stud type, flying
lead, 22/6 each.

SILICON HIGH VOL-
TAGE RECTIFIERS

10 Amp, 3KV (3000 PIV)
Stud Type with
16/- each

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 all your orders to-
gether with your remittance, direct to our
Woarehouse and Despatch Department,
postal address: BI-PAK SEMICON.

DUCTORS, Despatch Dept., P.O-
BOX 6, WARE, HERTS. Postage and
packing still i/— per order. Minimum
order 10/~

Flying Leads.
UNIJUNCTION

UT46, Eqve.

Eqve, 2|S43.

5/
25-99 5/

2N2646,
BEN3000

cH

100 UP 4/~

NPN Silicon PLANAR
BC107/8/9, 2/- each| 50-99,
1/10 100 up, each,
1,000 off, 1/6 each. Fully
teited and coded TO-18
case.

PNP Sil, Plastic Trans.
Similar to2N3702, uncoded
but fully tested, 1/6 each,

25-99, 1/3 each| 100 up,
1/~ each.

with _ circuit

detallsand da(a CODED

BP1010. OUR LOWEST

PRICE 30/- each.

10 up 25/~ each.

OTHER MONCLITHIC
DEVICES

Zero  voliage
switch, 8/6 each.
This device is a mono-
that acts as
combined threshold de-
tector and lrigger circuit
for controlling a triac. It
is designed to pulse the
gate of a thyristor at the
point of zero supply volt-
age, and therefore elimin-
ate radio frequency inter-
ference when used with
resistive loads.
D13D1 Silicon Umlaleral
swiwch, 10/~ e:
A Silicon Plzmar. mono-
lithic iategrated circuit
having thyristor electrical
characteristics, but with
ananode gate and a built-
in “'Zener’’ diode betwee
gate and cathode. Full
data and application cir-
cuits availabic on request.
FAIRCHILD (U.S.A.)
RTUL MICROLOGIC
INTEGRATED
CIRCUITS
Epoxy case T8-5 lead
temp. range 15°C 10 55°C.
UL900, Buffer, 9/9 cach.
UL914, Dual two-input
gate, 9/9 each.
UL923 I-K-flip-flop, 13/-
each,
Complete data and cir-
cuits for the Fairchild
1.C.’s available in booklet
form priced 1/6.

MULLARD I.C.
AMPLIFIERS

TAA243, Operational
amplifier, 70/- each.,
TAA263, Linear AF
amplifier, 15/9 each.
TAA 293, General pur-
pose amplifier, 21/- ea.
CA3020 RCA (U.S.A))
LINEAR INTEGRATED
CIRCUITS
Audio Power Amplifier,
30/-_each.

CADMIUM CELLS

OR] . 8/6.
ORP60, ORP61, 8/-each.

ADI61 neN
AD162 enp

MATCHED COMPLEMEN-
TARY PAIRS OF GERM.
POWER TRANSISTORS.
For mains driven output
stages of Ampiiﬁers and
Radro receiver:

LO WEST PRICE
OF I2/6 PER PAIR,

HIGH POWER SILICON
PLANAR TRANSISTORS

TO-3.

TEXAS 25034 NPN VCB

I00 1cdA (T, l /cs
CEL00

EBS hFE(rnln) 60
15/- each.

118 WATT SiL.
2N3055 POWER. NPN.

OUR PRICE 12{6 EACH.

FULL RANGE OF
ZENER DIODES

3/6
Stud) 5/- ea. Alt fully
tested 5% tol. and
marked. State voltage
required.

BRAND NEW TEXAS
GERM, TRANSISTORS
Coded and Guaranteed.
Pak No. EQVT
T1 8 2G371A OC71

T2 8 2G374 OC75
T3 8 2G3744A OC81iD
T4 8 2G3BIA OC81
T5 8 2G382T 0CS82
T6 8 2G3HA 0C44
T7 8 2G345A OC45
T8 8 2G378
T9 8 2G399A 2N1302
TI0 8 2G417 AF117
All 10/- each pack

2N2060 NPN SIL. DUAL
TRANS. CODE D1699
TEXAS., Our price 5/- ea.

120VCB NIXIE DRIVER
TRANSISTOR. Sim,
BSX21 & C407, 2N1893
FULLY TESTED AND
CODED NDI120, 1-24,
3/6 each. TO-5 NPN
25 up 3/- each.

Sil, trans, suitable for
P.E. Organ, Metal TO-18
Eqvt. ZTX300 1/- each.
Any Qty.

FREE
One 10/~ Pack of your
own choice free with
orders valued £4 or over

NPN DIFFUSED SILICON
ODIODE

OTO-DU
TYPE 15701 (2N2£75) or
Tape Readout. high switch-
ing and measuramun( indi-
cators, 50V, 250m OUR
PRICE 10/~ EACH 50 OR
OVER 8/6 EACH. FULL

PHOTO TRANS,
OCP71 Tvpe. 8/6

LOW COST F.E.T.s
Fully Tested, Guaranteed

Perameters _equit. to
2N3819, MPF102, 2N-
5459. 124 7/6 each:
25-99, 6/3 each: 100 up,
5/6 each. Coded FEI19.
Full data sent. TO-72
case.

BI-PAK
HiC

NOR

gate, 9/6 each.

BPJISA Dual Bflnput NOR

ate,

BF316A, Dual 2-Input NOR
gate (expandable), 916 ea.

BP320A, )-K-Binary ele-
menc, 11/6 each.

BP332A, Dual 3-input OR

gate, 9/6 each.

BI-PAK GUMANTE SATSPCTON IR MONEY BACK

823
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AMPLIFIERS

CA3008 RF Amplifier. with 100mc/s bandwidth. Max.
dissipation 26mW. For use as RF amplifier, balanced mixer,
product detector or self-oscillating mixer 27/-
CA3012 wide Band Amplifier (up to 20mc/s), suitable as IF
Amplifier for VHF/FM receivers 22/-
CA3020 General Purpose Audio Amplifier of 550mW
output B 30/-
CA3036° Buffer amplifier consisting of two ‘super-alpha’
pair of transistors suitable for stereo pick-up systems  19/-
The above four I.C’s are’'in TOS$ encapsulation.

PA222 Audio Amplifier providing a max. output of 1-2 watts_

PA234 Audio Amplifier providing a max. output of 1. watt

PA237 2 watts Audio Amplifier 40/-
The above three 1.C's are in epoxy moulded double four-in-
line package.

MC1709CG General Purpose operational amplifier in TO-99
case .- 40/-
TAA263 3-stage direct coupled amplifier for use from DC to
600ke/s: TOmW dissipation. Output 10mW into 1500} load 18/-
TAA293 3-stage amplifier with connection brought out to the
individual leads. Bandwidth 600kc/s, 160mW dissipation.
Output HmW into 1500 foad 20/-
TAA320 MOST input stage followed by a bi-polar transistor
stage. 200mW dissipation 13-
TADI00 Integrated AM receiver circuit containing alf active
components, except output stage, required to build a complete
receiver ‘ 45/~
SL403A 3 watts Audio Amplifier into 7-5{ Loudspeaker.
Operating voltage 18V. Overvoltage protection 49/6
Data sheets are available for afl the above 1.C’s.

OUR NEW CATALOGUE 1969/1970 IS NOW READY.
IT INCLUDES PRICES OF SOME 4,000° TYPES OF
VALVES AND TUBES AND SEMICONDUCTORS.
ESSENTIAL  CHARACTERISTICS OF KLYSTRONS,
MAGNETRONS, CATHODE RAY TUBES AND SEMI-
CONDUCTORS ARE GIVEN. IS A REAL
REFERENCE BOOKLET AND IS AVAILABLE FREE
OF CHARGE, PLEASE ENCLOSE QUARTO S.A.E.

FROM RUSSIA
SYNCHROSCOPE TYPE C1-5

3-in tube fitted with tele-
scopic  viewing hood,

. giving bright display in
full daylight. Bandwidth
100mc/s.

Triggered sweep preset at’
1-2-5-10-30- 100-300-1000-
3000 psec per sweep.

Free running time base
20 cfs to 200 ke/s. Built-
in duration calibrator pro-
vides marks at 005-0-2-1-
52-106 jusec. Voltage
measurement scale. Input
attenuator 1-10-100 times

NOW AT NEW REDUCED PRICE OF £39
Packing, carriage £1.10.0

ZENER DIODES

300mW wire enged, 10% tolerance

KS139A 39V KS168A 6-8V D814V 95V
KS147A 47V D814A 78V D814G 110V
KS156A 56V D814B 88V D814D 126V
All at 3/6 '
5 watts Stud Mounted 15% tolerance .
2V D8i6A 39V D816G 68V D817B
27V D816B 47V D816D 82V D817V
33v  D8iev 56V DSI7A 100V D8I7G
All at 7/6
8 watts Stud Mounted 15% tolerance
47V D815 s2v DSISV 15V DSISE
56V DSISA 10V D815G 18V DSISZ
68V DSISB 12V D8ISD
All at 7/6

Power supplies 127/23¢ V |
A.C.

Hoad Offics and Warshouse Z & | AERO SERVICES LTD. Retall Shop
A Ve ST aODRNETGRONE ) . 85 TOTTENHAM COURT ROAD
Please send all correspondence and Mail-Orders to the Head Office LONDON W1 .
:'_O'NDON w2 When sending cash with order, please include /6 in £ for postage and handling Tel. LANgham 8403
el. PARK 5641/2/3 MINIMUM CHARGE 2/6. No C.0.D. orders accepted Open all day Saturday’
OA2  6/6 [6AT6 5~ | 6DS4 18/~ | 624 s | Flrst Qualit EL85  8/6 | PC88 13/~ | prsos 17/6 (U404 76
0OA3 9/~ {6AU4IGTA 6EA8 11/~ | 9BW6  8/6 \ Fu“y Guaranteed EL86  8/6 | PC9T  8/6 | pi500 3«7f LUB0T 20/~
0B2 6/6 9/~ | 6EH7 66 | 10C2 10/~ L T EL90  6/6 | PC900  9/6 | PLROI 16/~ | UABCSO0 6/9
OB3 10/~ |6AUSGT 6FJ7 1~ | 10D 8- . EL91  §- ['PCC84 7/~ [ pLg02 14/~ | UAF4I 10/=
oc3 - . 2206 | 6EW6 12/~ | 0D2 8/~ : EL9S 7/ | PCCSS  8/- | pL180 - 11/~ | UAF42 10/6
0D3 /6 J6AUG-  5/= | 6F1 14/~ | 10F1  18/- R EL360 23/- | PCC88 12- | pMgs 9/~ | UBd1  11/=
IB3GT 7/6 [6AVSGTA. | 6F6G  §i- | I0F9  10/- ; BRAND EL803 17/- {{PCC8% 1006 | px4 30/~ | UBC41 9/6
iL4 3 .k 6F1l  6/6 | OFI§  8/- o EL821 11/~ PCCI89 11/~ | pX2s 30/~ | UBC8I 8/~
INSGT "8/6 [6AV6 6/~ | 6F12  4/6 | 10L1 - 8/- o EL822 18/~ [.PCC805 17/~ | py3i §/- | UBF80 7/3
:('%ZGT 125; ‘x\))(vgéTu/- gm 7;— 10LDI11 114— = Eh%iﬂ :2;— .ﬂggggg };;— PY32 1li- | UBF89 7/-
Fl4 12/~ | P13 11/~ ¢ ~ 1 PY33- 12/6 BLi 10/~
RS 7= 13/~ | 6FI5 11/~ | 10P14 20/~ | ELECTR ONI C VALV ES | emn 16 | PCFo0 656 | pyao 656 UBL2t 12/-
184 sl6 |6BA6  4l6 | 6FI8 8/~ 12ABS 10/- e B : . 80 8- | PCE82 619 | pysi 6/~ UC92 6l6
185 5~ lemEs  5- | 6F22  6l6 | BACe 706 | 204 20 |'8sA2 76 DY70 12/~ VECHS3 8f6'| EM81  8l6 | PCFRd 9- | pys2  6/- | UCCSS 8/~
174 o6 [6BES 161~ | 6F23  18/6 | DADE 76 | 20Ps 20/ | 90AG 48/~ | DY86 6/6 |ECH84 9/~ | EMS4 76 | PCF86 11| pyss  7/6 | UCF80 10is
114 6/~ {6BF6 9/~ | 6F24  13/6 | RAHTGT 25Cs  9- | 50AV 48/ |-DYS? 7/~ |ECLS80 9 ['EM87 11/~ | PCF87 16~ {.pyss 8- | UCH2I 1/~
1Us 9/6 [ 6BG6G 12/~ | 6F25  18/= s)- | 25L6GT 7/6 | 0CI 12/~ | DY802 10/~ | ECL81 8/ | EN91  6/6 | PCF800 15/~ | pysgo 20/~ | UCH42 13/~
1v2 9/« 16BHE  B8/6 | 6F26 7i- | paLs 8- | 2524G 6~ | 90CG 28/~ | EssL ssi- | ECL82 /6 | EYSI PY800 10/~ | UCH43 12/~
\X2B  7i6 6Bl 86 | 6F28 14/~ | DAGS 8/~ | 2526GT 12/} 90Cv  25/- | EI3L 90/~ | ECL83 12/6 | EYS0 PY801 10/~ | UCHS1 6/6
2Cwé 12/~ [6BK4 21/~ | 6F29 66 | 12AT6 S/~ | 30AS  8/- | 807 9/6 | EISOF 19/~ |EC1.84 11/-'| EY8! PZ30 7/~ | UCL8I 11/-
021 6/6 |6BKTA 10/~ | 6F30 - | DAT7 6f6 | 30AE3 8- | 811A 30/~ | E280F 42/~ | ECL8S 10/ | EY83 8 QQVOo26 ucLe:r 7~
3As . di- |6BLIGTA | 634 s L BaUe 56l 30CT o6 | 82a  68i=] EABCS0 e/ | ECIss si6 | EY84 101~ i} PCF80R 15l6 42/- | UCL83 12/~
AS 10/~ 12 | 615GT .6 | 3AU7 6/ | 30Cis 18- | s66A .14/~ | EAF42 10/- |EF37A 9/- | EY86 8- PCH200 14/- | QQVO3-10 uUD143 15/~
3ASGT 10/~ |6BL8 7/ | 67 12AV6 6/~ | 30C17 -16/=| 6080 27/6 [ EAFS01 9/6 |EF39 8/~ | EVE7 8f6 | PCL8I 10/~ 25~ | UF9 ~ ti/-
Q4 8- |6BN4 13- | 6K6GT 10/~ | 12AV7 o= | 30C1S 18/~ | 6146 30/~ | EBC33 9/~ |EF40 10/~ | EYS8  8I6 PCL82 719 | QQVO03-20A | UF11 10/~
3Q5GT 8/~ |6BNS  8/6 | 6K7 o6 | BANAGTE | 30FS 17/~ 6146B 47/ | EBCAL 106 | EFa1 126 | EZ35  S/6 | PCL83 13- 105~ | UFal 10/~
384 7/~ }6BN6  8/- | 6KSG 6/ : 10/~ | 30FL1 15/- | 6267 6/6 | EBCST '6/6 | EF42 14/~ | EZ40 9/~ | PCL84 8/ | QQvO6-40A | UFa2 12/~
3va 8- 16BQS  5- | 6K23 10l | 12aXx7 6/~ | 30FLI12 18/6 | 6360 28/~ | EBC0 5/~ | EFSS 13- EZ4l 9/ | PCLES 9/6 110/~ | UF43 11/~
SR4GY 11/~ |6BQ6GT 6K 18- | 15Ay7 13f6-| 30FL13 10/~ | 6939 42/~ | EBC9l 6/~ | EFso  si- | EZ80  Si6 | PCLE6 96 | Qvo3-12 UF80 76
504G 6~ | . D= | 6L6GT O | is84n 1ok | 30FL14 15f6 | 7199 15~ | EBESO 8- | EFs3 10/ | EZ81  Sis | PCL8S 17/~ 13/- | UF8s 8/~
SU4GB 706 | 6BQTA 7/6 | 6L7 6/6 | 12BA6  6f6 | 30L1 - 7/~ | 7586 28/~ | EBF83 8l6 | EF8s 7/ | EZS0 - | PCL800 18/~ | spa;  7/- | UF89  7/-
100 ae LeRRy . 1o | elis 6= | 1IbaY s | 30LI5 17— | 7391A 20/~ | EBF89  6/6 | EFs6  6/6 | EW4/50013/6 | PCLEOL 1566 |Sp42 12~ [ ULAL 12
S5Y3GT 6/~ [6BR8 13/- | 6LD20  6/6 | 12BE6 e6fg | OL17 17— 2 66 | EBL31 25/~ | EF89  5f6 | GS47X 5/~ | PDSOO 30/~ | spe] 7~ | ULR4 66
5Z3 9/- {6BS7 26/~ | 6NZGT 7/~ | 12BH7 -6/6 | 30P12 16/~ ( 9003 10/~ | EC53  10/- | EF9t al6 | GY501 16/~ | PEN4DDS8- | gu21504 UM4 8/-
574G 7i6 | 6BWe 16/~ | 6P1 12~ | 158Y7 10 | 0PI 7- | AZ31 19/ | EC8¢ 12/~ |.EFs2  7/6 | GZ30  7f6 PEN36C13/6 - 15/~ | UM84 4/
374GT 8- |eBW7? 136 | P28 1206 | 12C8 6/- | 30P19 15/~ | CBLI 16/~ | EC88 12i- | EF93  4/6 | GZ3] 6/~ | PEN4S 7/- 1TT21 48/~ | UYIN 10/~
6/30L7 15/~ | 6BX6 S/ | 6Q7 706 | 13CU6 15/< | 30PL1 18/6 | CBL31 17/~ | EC90 6/~ | EF94 s/~ [ GZ32  9f6 PEN4SDD  ITT22 S0~ | UYH  11-
6A8G  6/6 |6BZ6  6i6 | 6RIG - | 555GT 4~ |- 30PL13 18~ | CL33 176 | EC92  ¢l6 | EF9S 6/~ | GZ33 16/ 15~ ftT22  sei- | uy2l 13-
6AB4  6/6 | 6C4 6/~ | 652 8- | 5Ks | 10~ | 30PLI4 17— | €Y1 7/~ | ECO3  9/6 | EF9 4/~ | GZ34 11~ | PEN6 706 Jui7 10 | Uy4l 8-
A R lfcleT 7| esaA 11 | KIGT - | 38A3 10/~ | DAF41 11/ | ECC34 8- | £F97 10/~ | HABCRO 8is | PENIS3 10~ 1 01820 13/6 | UYS2 10/~
SAF4A 906 |6CA4 'Sl | 65A7 706 | 12ke - 10/ | 35A5 11| DAF91 S5~ | ECCdo 11/~ | EF183  6l6 | HBCOO 8i- PEN184 10/~ (20  13/6 { UYSS 6/6
6AGT 7/6 | 6CAT 1006 | 65G7  6/6 | 207G 5/~ | 35BS 13/~ | DAF92 9/6 | ECC81 6/6 | EFI84  7/- | HBCOL 6/ PEN4SIDD |yazs 15~ | vP23 6
6AH6 10/~ {6CBs . 5i6 | 6517 76 | 138C7 s~ | 35C5 7~ | DAF9 7/9 | ECC82 - 6/~ | EF800 20/~ | HF93 66 - g 18- | veal 7~
6AJ8 59 | 6CD6GA GSK7 66 L1357 7~ | 38Ds  13-| DC90 9l ECCE3 ¢/~ | EF804 20i- [HF94 /6 | PENA4 816 | U3) 9- | VPI33 18-
6AKS 6/~ - | $SL7GT 6l | 1387 &~ | 3SL6GT 96 | DF9%  7/9 | ECC84 6= | EF8I1 15- | HK90  6/s | PF86 11~ |U37 30/~ | VR7S/30 9/-
6AK6 ‘116 |6CG7 9~ | 6SNTGT 6/~ | 12557 5/~ | 35W4 5/~ | DK 10/~ | ECCS5 SI6 | EF812 1556 | HL92 7/~ | PF818 17/~ | ySo 6/- | VRI05/30 7/~
eaLs 86 | 6CH6 11— | 65Q7 8- | 195K7 8- | 3523 1- | DK91 7/~ | ECC8 9/6 | EF8i4 13/6 | HL94  8/- | PF1.200 - |5 6/- | VR150/306/6
GALS 33 lecle 1o- | 6sk7 s | 15SL7GTS~ | 35246 - | DKoy 9/ | ECC89 11/~ [ EK90 S/ KT66 2706 | PL33 7= | U6 s- | vUR 18-
6AMS  5/= [6CU6 13/~ | 6T8 o/6 | 15SNIGT8- | 35Z5GT 706 | DK9% 8~ | ECCO1 4/~ , EL34 10/6 | KT88 33~ FPL¥6 1l= [y7g s- | vUBA 10
SAMG  4l6 | 6CW4 1206 | 6UAGT 126 | 125Q7 = 8/~ | S0AS . 13/~ | DLO1T  &f6 | ECF80 7/~ | EL36  9/6 | MSPENT PLEl  9/6 U8r 13- ] vUUIl 10/-
6AQ5 . 6/6 [6CYS  8/- | 6U8 7= [ 12SR7  6/6 | 50BS 7/~ | DL92 7.~ | ECF82 7/~ | EL38 27i6 - | PL82 9~ U191 15k | VUIL20 1S/~
6AQ6 10/~ 1 6CYT 12/~ | 6V6GT 6/61 1487  16/- | 50C3 7~ D193 4/~ | ECrs3 15)~ | EL&1 11/~ | MUI2/14 PL83 8/~ | U201 7/~ { VUI33 10/~
6ARS  6/6 | 6D3 8/- | 6X4 5/~ { 20D1 9/- | SOCD6G30/- | DL94 8/~ | ECF86 12/6 | EL42  11/6 - |'pLes 7/~ | U281 8/- | W729 12/
6AR6  6l6 | 6DC6 13/6 | 6X5GT 86 | 2001 20/~ | SOL6GT 8/- | DLos 8/~ | ECF804 30)- | EL81 10/~ | N78 21/~ |pi3py 15 |U282  8i 7309 10/~
6ASS 7/~ | 6DK6  8/6 | 6X8 /- 12081 - | 83a1 14/~ | D96  7/9 | ECH42 13/~ | EL83  8/3 | PABC8O 8/~ | pr500 15/~ [U301 16 » 7329 17/~
OASIG 16~ | 6DQ6B 12- | 6Y6G 12(~ | 20P3 121~ | BSA1 25)- | DM70  6/6 | ECHSI. '5/9 [EL84 5 | PC86 116 | PLSO4 16/~ |U403 10/~ | Z803U 17/6
INTEGRATED CIRCUIT NEW OSCILLOSCOPE WESTINGHOUSE EPOXY ENCAPSULATED WIRE ENDED

MINIATURE RECTIFIERS
INS399, 1,000 p.iv., 1-5 amps D.C.; Max.
Diameter -140in. Overall length (with leads) 2-3in.
INS5408, 1,000. pi.v., amps D.C.. max. sorge 200A.
Diameter -210in; overall fength (with leads) 2-875in. 6/3

surge 50A.
6

MULTIMETERS

TYPE MF16

D.C. voltage range:
0-0'5-10-50-250-500V .
A.C. voltage range: -
0-10-50-250-500V.
D.C. current range:
500p.-10-100mA..
Resistance ranges: 100MQ -1MQ . The
meter is also calibrated for capacity and
output level measurements. Sensitivity
20000} V. Accuracy =2-5% for D.C.
K and 4% for A.C. measurements.
Dimensions: 4¥4 x 314 x 134 in, Price £4.5.0.
Type 108-IT: 74 range precision poriable meter, 5000 o.p.v.
D.C. Volts: 2:5-10-50-250-500-2500V. A.C. Voits: 10-50-
100-250-500-2500V ; D.C. current 0-5-5-50-500mA. Resistance
2000-20.000 ohms: 2-20 megohms. Power output calibration
in A.C. for 600 ohms line. Complete with prods and batteries.
£6.5.0. P. & P. 5/-.

SPECIAL OFFER OF PNP GERMANIUM TRANSISTORS
ACI184 large signal type, suitable for class ‘B’ output and
oscillator icati Max. coll b: ltage—26V.
Max. dissipation 200mW. Audio power output per pair 400mW
free air or 1-1W on heat sink. Price, per pair 6/
AC169 PNP Diod d Bias i Transistor.
Max. dissipation 60mW. Max. collector-base voltage—2V.
Max. collector current 30mA. * Price, each 2/-

SILICON MATCHED DIODE PAIRS
1N4951 Two diodes in common TO92 epoxy case. Separute
anode leads and common cathode. Diodes are statically and
dynamically balanced. Max. reverse voltage 20V. Max.
dissipation 200mW. Suitable for TV horizontal phase
discriminators and similar applications. Price 3/- each.
Considerable discount for quantities.

824




VALUABLE NEW HANDBOOK
10 AMBITIOUS

ENGINEERS

Have you had your copy of ‘“‘Engineering Opportunities” ?

The new edition of “ENGINEERING OPPOR-
TUNITIES” is now available—without charge— THIS BOOK TELLS YOU

to all who are anxious for a worthwhile post in % HOW to get a better paid, more interesting
Engineering. Frank, informative and completely job. ’ :

up to date, the new “ENGINEERING OPPOR- % HOW to qualify for rapid promotion.
TUNITIES” should be in the hands of every | X O eio ot some lettors R
person engaged in any branch of the Engineering easily. T Y
industry, irrespective of age, experience or training.

Y HOW to benefit from our free Advisory and
Appointment Depts.

On 'SATISFACTION or

REFUND of FEE’ terms

% HOW you can take advantage of the
chances You are now mlssmg
% HOW, 1rrespectlve of your age, education
or experience, YOU can succeed in any
This remarkable book gives details of examinations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

branch of Engineering.

164 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL INCLUDING
EQUIPMENT TOOLS

WHICH OF THESE IS
YOUR PET SUBJECT?

RADIO ENGINEERING

ELECTRONIC ENG,

Basic Practical and Theore-
tic Course for beginuers in
Radio, T.V.,Electronics, Ete
AM.LE.R.E. City & Guilds
Radio Amateurs’ Exam.
R.T.E.B. Certificate

The specialist Elec-
tronics  Division of
B.ILE.T.

NOW offers you a
real laboratory train-

Advanced Radio — Gen. Advanced Electronic Eng. — P.M.G. Certificate ing at home with

Radio — Radio & TV  Gen. Electronic Eng. — R O o practical equipment.
Py ;. i gt ervICI > .

Servicing — TV Eng. —  Applied Electronics — Prac. Practival Blectronics "8 4sk for details.

Telecommunications— Sound
Recording — Automation —
Practical Radio — Radio
Amateurs’ Exam.

ELECTRICAL ENG.
Advanced FElectrical Eng. —
Gen. Electrical Eng. —
Installations — Draughts-
manship — Hluminating Eng.
— Refrigeration — Elen.
Electrical Science — Electri-
cal Supply — Mining Elec.
Engineering.

CIVIL ENGINEERING
Advanced Civil Eng. — Gen.

Electronics — Radar Tech. —
Frequency Modulation —
Transistors.

MECHANICAL ENG.
Advanced Mechanical Eng.—
Gen. Mechanical Eng. —
Maintenance Eng. — Diesel
Eng. — Press Tool Design —
Sheet Metal Work—Welding
— Eng. Pattern Making —
Inspection — Draughtsman-
ship — Metallurgy — Pro-
duction Eng.

AUTOMOBILE ENG.
Advanced Automobile Eng. —

Flectronics Engineering
Automation

B.LEIL

You are bound to benefit from reading
“ENGINEERING OPPORTUNI-
TIES”, and you should send for your
copy now—FREE and  without
obligation.

Civil Eng. — Municipal Gen. Au}omobi{e Eng. — —
Eng. — Structural Eng. —  Automobile Maintenance — ' TOB.LET.. 453A, ALDERMASTON COURT I
S raes — Mone S Natutenance: - Astomopiie I ALDERMASTON, BERKSHIRE. |
Water Supply — Petrol Tech. Elec. Equipment — Garage I
Management. I Please send me a FREE copy of “ENGINEERING I
WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTSIN- y OPPORTUNITIES.” I am interested in (state subject, |
CLUDING CHEMICALENG., AEROENG., MANAGEMENT, INSTRU- 1 exam., or career). |
MENT TECHNOLOGY, WORKS STUDY. MATHEMATICS. ETC. | |
Which qualification would increase your earning power? [ o i
B.Sc. (Eng), AMSE, CEng, AMLERE, RTEB, V NAME ........................................
AM.ILP.E, AMIM.L, AR.IBA, AIlLO.B., PMG, ARICS, I I
M.R.S.H., AM.LED., AM.IMun.E, CITY & GUILDS, GEN. CERT. | ADDRESS ...................................... I
OF EDUCATION, ETC. I I
British Institute of Engineering Technology 1 |
453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE ! WRITE IF YOU PREFER NOT TO CUT THIS PAGE :

THE B.IET.

IS . THE LEADING INSTITUTE OF ITS KIND IN THE WORLD



HENRY'S RADIO LTD

BUILU A QUALITY 4 TRACK TAPE RECORDER

Ta get the best out of your MAGNAVOX DECI( you need a
MARTIN RECORDAKIT. This camprises a_secal high
qualiiy 6 valve amplifier and preamplifier which comes to
you assembled on it's printed circuit board — in fact every-
ihing for makung o supert Taae Recorder. You need no ex-
perience or techrical sl ta Sring this abou

THE INSTRUCTIONS MANUAL MAKES BUILDING EASY,
AND SUCCESS IS ASSURED.

Kit comprises. Deck, Amplifier, Cabinet and speaker, with
microphone, 7 1200 f1. tape, and spare spoal

ASK FOR BROCHURE 6. TODAYS VALUE £60.

PRICE 38gns.  p.p. 22/6. NOTHING ELSE TO BUY

SCOOP ! STAAR RECORD PLAYER

Deck plays 33, 45, 78, RPM. records. 9 volt
operated, with mono cartridge. BRAND NEW .
85 fllustrated

MULLARD TWATT AMPLIFIER
Portable Transstor Unitlldeal for Intercems,
n-p- 3/6 Baby Alarms, Tele phona,
S Recard Playersar Guitar Practice.
Send for-eaflet 2 Vil § teantsors wih volums cortrol,
No 2, output 3 ohm
Pacal for use wits STAAR RECORD DECK,
PRICE 45/-. p.p. 2/6:

OTHER JTEMS. Suitable 7 x 4 inch
3 ohm spesker 17/6pp 1/6.

PRICE 58/6.

GARRARD
RECORD DECKS

P.P.9 9volt battery 3/9. Write for ieaflet No, 2.

BUILD
YOURSELF
A
QUALITY
RADIO

New printed circuit design with full power
output. Fully tuneable on both mw/lw.
bands. 7 Mullard transistors, Fitted 5"
speaker, Room Filling Power. Easy to
build with terrific results. All local and
continental stations. Complete detailed
instructions.

TOTAL COST £6.19.6. p.p. 4/6.
Ask for Leafiet No. 1.

All the Iatest models BRAND NEW and guaranteed -
TERRIFIC SAVINGS !
*2025 STEREO
*2025TC DIAMOND. STAH.C.
.- * 3000 STEREQ"9TAH C.
*SP 25 Mk.Il

B
R

B2
coNoiBAEERRE

popobosnonom

TRANSISTORS DIODES RECTIFIERS

9.
£35. 0.0,
£33. 0.0.

SL 95
GL 75 GOLDRING
GL75¢ "

b4
&
@
°

ALSO INSTOCK — THORENS — LENCO — B.S.R
Carfiage/insurance 7/6 extra on any model

WB4 BASES £3.19.8. PERSPEX COVERS £3.100.
"Speclsl offer base and cover gvalimble for these
modefs at £4.15.0. Carriage 5/-,

Comptets range af Cartridges/Plinths/Covers.

SEND FOR 8 PAGE BROCHURE 16/17 TODAY.

STOCK IN CREAT BRITAIN

NEW 1969 LIST OF 1000 TYPES

SEND FOR FREE COPY TODAY (LIST 36)
Whether you require are or 1000, devices we
can fulfil your order from stack?,

For quantity quotations talephone.
(01) 7230401 Ex. 4. or (01) 402 $823

HENELEC 55 STEREQ AMPLIFIER _

Excellent low priced British designed Stereo Ampiifier for use with
Record Decks, Mike, Tuners,

16 wansistor ‘mains operated. Output 5+5 watts for s- t5 ohm
speskers, Black, silver and wood finish, size

PRICE £13.10.0. pp 7/5
Complete Stereo System 5
Garrard 2025 stereo, 55 Amnll'lev‘ Plinth/Cover, Two 10 wan
speakers with tweeters in polished cabinets.

Usual price £47.0.0. QUR PRICE £39.10.0. p.p. 20/~

(Leaftet on request).

ASK FOR BROCHURE. 13

SINCLAIR EQUIPMENT gz

. The SINCLAIR IC-10 is the worlds first 'I '
menolithic intergrated circuit high fidelity po
amplifier.and pre-amplifier. The circuit itself has
an output power of 10 watts, yet with an overall
sizeof 1 x0.4x 0.2 in.
1C-10 Integrated Circuit Amplifier  59/6 OTHER TYPES OF
230 89/6 INTEGRATED CIRCLITS

Sterec 60 .19, ACA CA3014

P25 Power Supply £4.19.6.  HCA. cA:una

Q16 Loud Speaker RCA. CA3020

212 Amplifier RCA. CA3036

PZ 4 Power uait Sinclar 1.C.10.

GE

G.E. PA246*
SL402 Plessey

Stareo 25
Q14 Speaker system £7.
All post paid, delivery from stock.

BUILD THIS VHF FM TUNER

5 MULLARD TRANSISTORS. 300 ke¢/s BANDWIDTH.
PRINTED CIRCUIT. HIGH FIDELITY REPRODUCTION
MONO B STEREO. A popular* VHF FM Tuner for quality
and recaption of mono and stereo. There s no doubt about it
— VHF FM gives the REAL sound.

PARTS TOTAL COST £6.19.6. DECODER £5.19.6.
ASK FOR LEAFLET No. 3. |FOR STEREO}

HENRY'S RADID LID.

*Data sheets 3/6 set for these
for others see catalogue.

Rexing covered cabinet 12x 9 x 4 12/6 p.p. 2/6. §

WE HAVE THE MOST COMPREHENSIVE

303 EDGWARE ROAD, LONDON W.2.
Telephone: 01-723 10089
OPEN MON-SAF.9am-6pm THURS Sam-1pm

ENGLAND'S LEADING
CONMPONENT AND

EQUIPMIENT CENTRES

HENRY'S RADIO Furly Illustmted CATALOGUES

P
ALL TYPES A O
OF ELECTRONIC
COMPONENTS

HIGH
FIDELITY

& GENERAL
AUDIO
EQUIPMENT
CATALOGUE

COMPREHENSIVE - CLEAR CONCISE CATALOGUES
A Over 300 pages fully detailed and illustrated with more than 6,000 stock items. Every-
thing for amateur and professional use. Complete with 5 vouchers 10/- value, for use with
puréhases.

TEST
EQUIPMENT
KITS

BUILT UNITS

ORDER AS CATALOGUE A PRICE 7/6. p.p. 2/

WHY NOT
SEND
AWAY
TODAY'!

B New audio and high fidelity catalogue. 120 pages containing
ideas and equipment for every application. Special low prices for
atl leading makes. Plus 12/6 extra discount voucher.

ORDER AS CATALOGUE B.

PRICE 7/6. pp. 1/-.]

AUDIO EQUIPMENT

Mono or Stereo Audio equipment devaloped
from Dinsdale Mk. Il — each unit or system
will compare favourably with other profes-
sionsl equipment salling at much higher
prices.

£11.92.6. to £38.17.6. (all units available

separately).

THE FINEST VALUE IN LOW COST HIGH
FIDELITY — CHOOSE A SYSTEM TO SUIT
YOUR NEEDS AND SAVE YOURSELF
POUNDS.

SEND FDR BROCHURES No. 12/14 and 21 TODAY!

VISIT OUR NEW HI-FI CENTRE AT 309 EDGWARE ROAD, for sl leading makes of —
AMPLIFIERS, TUNERS, DECKS, SPEAKERS, MICROPHONES, TEST EQUIPMENT. ALL WITH
DISCOUNTS — IT WILL PAY YOU TO PAY US A VISIT. AUDIO SYSTEMS £40 — £300 TO SUIT

EVERY POCKET. DEFERRED TERMS AVAILABLE.
SEND FOR ILLUSTRATED BROCHURE 16/17. TWO DEMONSTRATION ROOMS

Electronic Musical instruments

ELECTRONIC ORGANS

COMPLETE KITS FOR THE HOME CONSTRUCTOR

STAR FEATURES:

*ALL TRANSISTOR PRINTED CIRCUIT DESIGNS.
*BAITISH DESIGN. *STEP BY STEP D

INSTRUCTIONS. * AVES UP TO 50% ON COMMERCIAL
EQUIVALENT. *EVERYTHING SUPPLIED DOWN TO THE
LAST ITEM. ‘FULL AFTER-SALES SERVICE & ADVICE
*CREDIT SALE & H.P. TERMS AVAILABLE.

We ars plassed to offer the choice of FOUR

British designs from a single manual portable at

£99 THE MAYFAIR for light or elassical musie —

10 a two manual five octave de-fuxe model with

OAK CONSOLE from £285 for the serious musieian

Start Euilding for,
as little as £10

MODELS FROM £99 — £350.

“These kits ara the result of years of research and
design and offer the best that is essential ta good
organ designs, coupled with excellent value are
within the reach of mast packels, No technical skill
or is required in ian,with the
aid of the STEP BY STEP illustrated manuats will
praduce an instrument that wifl be a delight to own

and use and will give years of trouble free enter-
tainment for the whole family

SEND FOR ILLUSTRATED BROCHURES9/10/11 TODAY!

When in LONDON . GALL IN SEE, HEAR, PLAY FOR ILLUSTRATION of

YOURSELF. GROSVENOR ELECTRONIC ORGAN
rgan Demonstration Room st Floor.

PRACTICAL ELECTRONICS ORGAN - - ORGAN COMPONENTS

We are able'to supply ail iterns for this series, details on request. Built modets available from £124

High Fidelity and Equipment Centre

309 EDGWARE ROAD, LONDON W.2. ~
Telephone: 01-723 6963

amponents Organ Dept.
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