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VALUABLE NEW HANDBOOK
10 AMBITIOUS

The new edition of “ENGINEERING OPPOR-
TUNITIES” is now available—without charge—
to all who are anxious for a worthwhile post in
HEngineering. Frank, informative and completely
up to date, the new “ENGINEERING OFPPOR-
TUNITIES” should be in the hands of every
person engaged in any branch of the Engineering
industry, irrespective of age, ¢xperience or training.

On ‘SATISFACTION or
REFUND of FEE' terms

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 Depariment.

WHICH OF THESE IS
YOUR PET SUBJECT?

RADIO ENGINEERING

Advanced Radio — Gen.
Radio — Radio & TV
Servicing — TV Eng. —

Telecommunications— Sound
Recording — Automation —
Practical Radio — Radio
Amateurs’ Exam.

ELECTRICAL ENG,

ELECTRONIC ENG.
Advanced Elecironic Eng. —
Gen. Electronic Eng. —
Applied Electronics — Prac.
Elecironics — Radar Tech. —
Frequency Modulation —
Transistors.

MECHANICAL ENG.
Advanced Mechanical Eng.—

Have you had your copy of “Engineering Opportunities’ ?

EERS

THIS BOOK TELLS YOU

* H‘E)W to get a better paid, more interesting
job.

Y HOW to qualify for rapid promotion.

w HOW to put some letters after your name
and become a2 key man . . . quickly and
easily.

Y HOW to benefit irom our free Advisory and
Appointment Depts.

OW you can take advantage of the
chances you are now missing.
HOW. irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

164 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL INCLUDING
EQUIPMENT TOOLS

Basic Practical and Theore- The spgcfg]fsg Elec-
tic Course for beginners in g AR
Radio, T.V., Electronics, Ete go‘fngsj’ Division Gf
AMIE.R.E.City & Guilds hipderddaly
Radio Amateurs’' Exam. NOW offers you a
R.T.E.B, Certificate real laborarory train-
P.M.G._Certiﬁc:_a.t,e ing at home with
Practical Radio practical equipment.
Ask for details.

Radio & TelevisionServicing
B L] i a E ITI

Practical Electronics
Electronics Engineering
Automation

THE B:ET. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD]

ical Eng. —  Gen. Mechanical Eng. — .
‘é‘fﬁf’""%efzﬁiﬁi"%ﬁg T el B et You are bound to benefit from reading
Insmlhlqrionsnl—' Dg‘auggcrs- gzg.:w]’refsuz"ot;\l D;;lg}; = ;ENGINEERING OPPORTUNI-
Mans, tp.— l_lmmat‘mg HE. €0, eta OFrK— _E mg IES!! and you ShOLIId Send fOr yOur
— R — “Elem. — Eng. Pattern Making — , i
Electr?c‘glggrc%fc’; — Elece;?;- InspEZﬁ'on aigrgraughzl‘grian— copy now—FREE and without
cal Supply — Mining Elec. ship — Metallurgy — Pro- obhgatlon_
Engineering. duction Eng.
CIVIL ENGINEERING AUTOMOBILE ENG.
Advanced Civil Eng. — Gen. Advanced Automobile Eng. —
Civii Eng. — Municipal Gen. Antomobile Eng. — b i
Eng. — giructura]l{ Esgb— D e ; TO B.LE.T., 453A, ALDERMASTON
. Hg. epalr — Hromofiiie rese
—ang;ig:‘au;}gs — A/(I)z'cizfring i M‘fintenance — Automobile ALDERMASTCN, BERKSHIRE.
Water Supply — Petrol Tech. f}ec. Equip;nent — Garage : |
cnagement. Please send me a FREE copy of “ENGINEERING

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- § OPPORTUNITIES.” I am interested in (state subject, i
CLUDING CHEMICALENG., AERDENG., MANAGEMENT, INSTRU- | exam., or carecr). i
MENT TECHNOLOGY. WORKS STUDY. MATHEWMATICS, ETC. i i
Which qualification would increase your earning power? o I
B.Sc. (Eng.}), AM.S.E, C.Eng., AM.LER.E, R.T.E.B., NAME ... .
AMILPE, AMIMI, ARILBA., AIlLO.B., PMG., ARICS, H H
M.R.S.H., AM.LE.D., AMIMunE. CITY & GUILDS, GEN. CERT. § ADDRESS .. ............................. ... .. .. i
OF EDUCATION, ETC. I i

Bitsh Insttte of Engineering Tehnoogy 1 i

4534 ALDERMASTON COURT, ALDERMASTON, BERKSHIRE ! WRITE IF YOU PREFER NOT TO CUT THIS PAGE "
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FLOG LIST No.4

el “discount
il F | systems,

W,f”. Unequalled

LModel FMX-1917 AMIFM 1 19¢
Sterio Taner with Docodes  yalue £
Gomplate with 2 Jason hign + Fox, O

compliance speaker enclosures
(8 ohemin matching "rosewcod!, 3 & gns,

2 As 1 ahove but compiate vith
Garrard 20251°C Jacest deck.
Plinth k perspex super covers

Sonotone STAHC Diamond cart G ’ll’

3 A3 2 above but with famous

SP25 semi-transcription deck O & @ ns.

TELETON.

4 Famous F 2000 aM/¥M
Stexiv Tuner with Decoder
Complete with 2 Jason high
compliance speaker enclosures
{8 vhem)in matching 'rosewood!

Greatet!
Redue®

496Gns.

5 As 4 above bz complete with:i-
Garrard 2025T I Tatest deck.
Plinth & perspox super cover,
Sonotone 9TALC Diamond cart.§ @ GI)J,

6 Az 5 above but with fimous g g

SP25 semi-transcription deck. 6’6”5,

NOTE « All Prices are l.\h]tcl to al‘crl(lnn

withont prior hotice a3 present stocks ron ou

8§P25 Mkl

f{ AERIALS
EAMPLIFIERS. Mixers 3. Black/Gold

HCABINETS. Chassis.. 5. Red/Blue

/I NDEKX
SECTION. PAGE-COLOUR
inklpaper

H1-F1 SYSTEMS Front Page

2 Buff/Brown

Pre-amplifiers
BATTERIES. Chargers 4. Black/Gold
Eliminators

CABLES &Wires & Green/Blue
CONDLNSERS, 6 "
ELECTRICAL Eqpt,. . Brown/Blue
EX-GOVERNMENT Eq 7. *
KNOBS i 8. Ryown/Green
[LOUDSPEAKERS s

Cabanet & Chassis
MICROPHONES 9. GreaniGold

[PLUGS & SOCKETS. .. 10.Green/Butt
RECEIVERS 10

Record Playérs,
Ecxax-rmc Gifts

‘Brown /,,mn

WITGHES
APE s =

Esethjceso 1 ‘Gre pmk
TEST EQIYNTMENT |13
ITRANSFOR §IERS 4 “.‘ { vellow
RECT!FIER\&\
A NEAG

‘Fowe kGr en

TELETON F-2000 AM.-F|
EREO TUNER AMPLIFIER

i \

E EHHIEM

NAME

XMAS
GIFTS e

Your enquiries welcomed at all Branches
RECORD DECKS. ... | Blalck/g.reen or by Mail Order

> BUMPER ENLARGED

19 PAGE FLOG LIST
100's OF OFFERS.

FILL IN COUPON NOW AND SEND TOGETHER
WITH ONE SHILLING IN STAMPS TO ENSURE
YOUR COPY

———————————————————1

POST NOW FOR “FLOG LIST”
To TECHNICAL TRADING CO., PARK CRESCENT PLACE,
BRIGHTON. Please send ‘‘Flog List"”, without obligation, to

14

rnmmrl

* LONDON .
« N

* mmsmum B
* ey

O e m - —

DOSTAG : ABD. ¥LB=1-m: 13U82/6; ALBs4/6; 10u8-3/6; 14.8.4/6; 22La-1G/60

BLOCK CAPITALS PLEASE

ADDRESS ............ CocorocoomEarEannosomD PN Coocon TN OuC00mD Oo000o00

OR CALL AT YOUR NEAREST BRANCH

% A FEW EXAMPLES !

% QUANTITY DISCOUNTS !
% GUARANTEED GOODS'!

% MANY NEW OFFERS .
ARRIVING FOR XMAS

TAPE RECORDERS—i/nc/uding

+ NOVAC (Belgian Philips) Super-Stereo T/R black/teak
wood finish, 2 mikes. Detb. spkrs. Normal value approx.
£85—in makers’ hoxe$ ...... ... .. ociioiiiriaines 49 gns,
% SHARP RD504 Super mains/batt, portable 5in. spool.
capstan drive m/o mike. 5 yr. gusr. approx. £10 under
ST nnoconpaone00n000a6E0Q0060000000Aq00 .28 gns.
% SHARP RD708 pm!essmnal sty!e, vert op. 7m nmul.
b yr. guar., superb value, large saving.............. 49 gns.

GARRARD 3000 LM Autochange
Deck, complete with diamond 9TA HC duction complete with E.R.C. headphone, hattery Really
10gns. :

Cartridge. Huge saving at only. .

RECEIVERS—including
TOKYO Pocket Radio with amazing loudspeaker repro-

superb value present at only .............. 55/—
WIEN PILOT II. Aircraft/MW receiver. ilgns.

MODULES with instructions

ADASTRA Electric E1315 organ. 22/6; E1316 Code
oscillator, 22/6; E1817 W:reless code oscillator, 22/6;

E1318 Dual lamp flasher, 22,

FANTASTICALLY POPULAR

* TAPE x

We offer you fully tensilised polyester/mylar
and P.V.C. tapes of identical guality hi-fi, wide
range recording characteristics as top grade
tapes. Quality conirol manufacturer, They
are truly worth a lew more coppers than
acetate, sub-standard, jointed or cheap imports
TRY ONE AND PROVE iT YOURSELF.
Standard Play Long Play -
8in. 1508t 213 | in. 2261t 249
4in. 300£t. 4/6 | 4in. 4501t. 5/6
Sin. 600ft. 76 | 5in. 900it.  10/8
Sgin.  900f. 10/6 | 5%in. 1,200ft. 13/
7in. 1,200ft. 1276 7in. 1,800ft. 18/6
| Triple Play
8in. 3001t. 4{—| 4in, 900it. 18/~
4in. 6001t. 8/- Hin. 1,800ft. 25/
§in.  1,200f. 15/ $m, 2,400t 34/-
Brm. 1,800t 19/ | Min.  3,600it.  44/-
7

n. 2,400, R/~
8,  600ft. 88

=]
3
£
=
5
ol
=
<

Postages 11 reel.

Post Free less 5% on three resls.

Quantity and Trade enquiries invited.

NOTE. ZLarge tape stocks at all branches

ERRES. 4-band L/M/S/FM lerge type wooden cases, bin

heavy speaker, car socket—bargain offer ............
(normal value approx. 25 gns. 1

FMT640 F.M. TUNER. High sensitivity, 2uV. high

fidelity, response 20-20,0000 ops. tuning meter,

built-in power pack, atiractive plmth. provisioned for

multi-plex (RRP over £30) Super snip.......... ....28 gns.

LOUDSPEAKER CHASS!S—-inc/uding

10 x 5in  EMI ceramic 8
Elac 7 x 4in, 25 ohms (car mdxo)

15/-
Plessey 5 x3in. 80 ohms . ._...... .o 120
Goodmans 6 X 4in. 8/10 ohms. . .... 15/~
EMI 8 x 5in. heavy ceramic, 3 ohms o 25/
Elac 9 x 6in, ceramic, 8 ohms, saper vev. 89/~
EMI 10 x 8in. 8 ohms, Geramic...... 36/
Rols Standard silver 10 x Gxn., 3 ohms. o 29/~
13 x2in Westwell 8 ohms mi speakers 8/6

in. round 15 ohm Speakers............ .98

8in. round 8 ohm speakers. . 9/6

4in. round 125 ochm speakers 9/6

ﬁm round Hi-flux, 8 ohm. . 13/6
Lightweight Hi-flux, 8 ohm . 12/~
in. R & A with {weeter. 85/—

EMT 5

EMI 8

Celesti

MlXED BARGAIN PARCELS %%

8 , LF. coils, loudspeakers,
plugs, mkabs obs, 3}
nuts, bolts, ca.binst fittings, swi valves, i

lamps, complete p.c. hoerS, chokes, rectifiers, transistors, etc.,
ete, OFFERED at & small fraction of list value. DUE T
HEAVY DEMAND, weo now pack them in several s:zes—BE
AMAZED ! !—TRY ONE NOW: 3ib. parcel (post 3-), 9/~; 7lh,
parcel (post 5]-), 17/8; 141b. parcel (post 6/6), 20/-.

FANTASTIC BARGAIN OFFER

PARCELS OF POTENT!OMETE'RE
Twenty-five mixed types, our selection, trom ganged, presets,
log. and ln., at approx.
r;d. each!....9/6.

) VALVE RECORD PLAYER AMPLIFIERS. 4W ontbui

AMPLIFIERS—i/nc/uding

SINCLAIR PACKAGE DEAL. £ x Z12 amps, PZ4 power
supply, Stereo 25 pre-AmMDS, .. ... .. ... ieiiinains £2:
MINET. 3-4W AC amplifier chassis—sacrificed price..$3.10.0

with 2 valves UY¥85, UL84 39/~
DITTO high gain UCLS2 v -
ADASTRA 8-3 ditto de que model with ba
controls .. 5gns,
ADASTRA  5W<5W 'stereo iransistor amplie
fantastic value .................. ...l
ADASTRA NT100 super, compact, high-Bowere
N 60
ARENA F210 guperb Danish stereo a
woaden plmth, maguetic/crystalinputs. .
D J PUBLIC ADDRESS AMPL! IFIERS
DJ 105 tor amp 35W multi-inp

m 106 ditto, 70W. ideal super power guxtar nse.

EAGLE Transxstonsed Stereo TSA20 20W per channel
RMS tic crysta

EGHNIGAL

TRADING

if Leak, Quad, Goodman, Armstrong, Triplelone
Limar, Eogers, Truvox, Ferrograph, Whaifedale, etc., elc’|

Kk LONDON =isisgensss ™
* BRIGHTON =

 PORTSMOUTH o=
% SOUTHAMPTON R

% ALL MAIL ORDER TO
B RI N Devonian Court, Park
Crescent Place. Tel, 680722
pi-hour telephone €.0.D. Order Recording Service.
OETAGE: ADD § 1b. 1/-; 12 1h-2/6; 6 1b.~4/6; 10 Jb.~8]-:
4 1b.-7/6.

Widest range of audio
11 branches at keenest prices. Complete inslallation quotaliam
a speciality.

WwWwWw . americanradiohistorv.com
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THE MT-65 CHASSIS

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

stainless steel front panel. Overall size 20 x 3§ x 16in.

EXCLUSIVE HI-FI STEREO TUNER AMP. OFFER

LASKY'S PRICE £78.0.0 "

DE.LUXE “COMPACT~ PACKAGE OFFER LASKY'S

MET-65 CRASKIS . .o u v ussemn o accemmemnasnncmasassssansonairanns £78 0 0

GARRARD AP-75 3-speed Single Player.. ........covviinne s £23 16 7

AUDIO DEVELOPMENT AD-96K Magnetic Cartridge............. £5 18 § P A CK A GE

2 WHARFEDALE DENTON Speaker Systems.................... £36 0 .

ssCompaet’’ Teak Cabinet (as shown). ......uu-- - o noonnanoRARnesD 2710 0 PRICE £1 3 2 0 o U.K. carriage 40/-.
TOTAL RECOMMENDED LIST PRICE £151.5.1 n " All units avail. separately

MK METER KITS

These two meter kits by TMK offer the unique opportunity of building a really fivsteclies
precision muitimeter at a worthwhile saving in cost. The cabinets are supplied with the
meter svale and movement mounted in position; the Model 200 also has the range selector
in pusition, The highest gnality c¢omponents and 1% tolerance Tesistors are ased
throughout, Both offer professional standards of accuracy. Supplied complete with lull
constructional, cirenit and operating instruetions. -

MODEL 200

20,000 O0.P.V. MULTIMETER. Features 24 measurement
ranges with mirror scale, Large 3 > 2ir. meter. Full scale accu-
racy: DCV and current: %%, ACV: 3%, resistunce 4 39,
Special 10-6V DC range for transistor circuit measurements.

® DCV: 0-0-6-6-30-120-600-1,200V at 20K/OPV. @ ACV.
0-6-30—120-600~1,200V at 10K/OPV. @ DC Current: 0-0-6

6-60-600mA. ® TResistance: 0-10K-100K-1M-10M/ohm~
(558-580-5-8K-58K at mid-scale). @ Cabacitance: 0-002-0-2ut
(AC 6V range). @ Decibels —20 to +63dB. @ Output: 0-03ut
blocking capacitor. TUses two 1-5V (.7 type) batteries. Black
bakelite cabinat—8ize 51 x 32 x 1 3in. Complete with fest lead-.

LASKY'S PRICE 85/- rouss

MODEL 5025

50,006 O.P.V. FEATURING
57 MEASUREMENT RANGES

Uses an entirely new range selection mechanism
which permits the use of & really large
reeter in & more compact cabinet. The range
selected ix clearly indicated on the actual
meter face. Migh speed rotary range selection
knob; also features Dolarity reversal switch,
shielded meter movement with overload
protection circuit; Special uA and mA
measurement ranges.

® DOV; 0-0:25-2-5-10-50-250-1,000V at 25K/OPYV. 0-0-125! i 5
1+25-5-0-25-125-500V at 50K/OPV. @ ACV: 0-3-10-50-250-1,000V at 2-5K/OPV, 0-1-5:
5-25-125-500V at 5K/OPV. @& DCuA: 0-25uA at 195mA: 0-50uA at 250mA. @ DCmA.
0-2-5-25-250mA at 195mV; 0-3-50-500mA at 250mV. @ DC Amps: 0-5A ab 125mV;
0-104 at 250mV. @ Resistance: 0-10M/ohms (13, 65, 650, 6-5K and 65K /ohms at centre
scale). @ Output: Capacitor (0-1uF, 400VW) in series with ACV ranges. @ Decibels.
—920 tp +81-5dB in 10 ranges. @ Operates on twe 1-5V (U.7 type batteries). Black bake-
lite cubinet, size 51 x 6# x 2%in. Strong, resilient plastic handle. Complete with test leads.

LASKY'S PRICE £10.10.0 ro:s-

ALRO AVAILABLE READY BUILT AND TESTED £12.10.0. Post 3/-.

Clarrand

SL55 with J2006
stereo cartridge

£11.19.

Post
/-

AUTOCHANGERS AP75 less cartridge - £18.10.0
1025 less ca}rtrwlge .. .. £6.9.6 SP25 Mk I less cartridge . . £11.19.6
1025 with GCM21 mono eart- SRP22 Mains model less cart-

ridge. Stereo compat, .. £6.10.6 ridge £16.18.10
2025TC with 9T A stereo dia- c g " e

e SRP22 Battery model less

mond cartridge .. .. £8.17.6 trid,
AT60 Mk 1T less cartridge .. $13.5.0 cartridge .. .. .. £7.15.3
SL@5B less cartridge .. £15.19.6 TRANSCRIPTION DECKS
SL7Y5 less cartridge .. .. £28.10.0 a0l .. .. . .. £28.10.0
SL.95 less cartridge .. .. £35.0.0 GARRARD BASES
A70 Mk II less cartridge .. £13.19.6 WB1 £3.6.11; WB4 Mk IY £5.8.11: WBS
BSR TA4Y less cartridge .. £5.9.5 £5.8.11.
SINGLE PLAYERS CLEARVIEW PERSPEX COVERS:
AP75 with AD.78K magnetic SPC1 £3.5.0; SPC4 Mk 1T £4.6.6,

cartridge .. .. £21.10.0 Postage on all above 5/-

DENSHI BORRD RITS

EXPERIMENTAL AND

EDUCATIONAL CIRCUIT
SYSTEM ; 5

The DENSHI BOARD system enables
the young experimenter and elec-
tronics hobbyist to produce a wide
range of transistor circuits of increas-
ing sophistication--without soidering
or the use of any tools at alll Basically
the system comprises a slotted circuit
board into which plug-in components
and bridge pteces are set to produce up
to 30 different cireuwits. The com-
ponents are incapsulated in trans-

parent plastic blocks bearing the THESE ARE JUST A FIEW OF THE

appropriate circuit symbol and value

thus enabling even the complete CIRCUITS YOU CAN BUILD IN
noviee to visually grasp the funda- MINUTES:

mentals of cireuitry after ouly a few VARIOUS RADIO RECEIVERS, AMP-
moments study. In addition esch LIFIERS, MORSE CODE PRACTICE
DENSHI BOARD KIT comes com- DEVICE, CONTINUITY TESTER,
plete with an 80 page manuwal of SIGNAL INJECTOR, SIGNAL TRACER,
cireuits and data. WIRELESS MICROPHONE ETC., ETC.

DENSH] BOARD KIT SR-1A comprises:

Base board; tuner block; 4 resistors; choke coil; transformer; 284 transistor for RF; 2
diodes; 3 capacitors; battery bluck; morse key; unbtenna lead; crystal earphone; various
bridge and connecting pieces. This kit permits the building of 16 basic cireuits.

LASKY'S PRICE 99/6 ro s

DENSHI BOARD KIT SR-2A s SE-1.4 but with the following additienal parts;
28B transistor for AF; 2 resistors; 1 capacitor; crystal mmicrophone; test probes; vlectrode
additiona]l ¢onnecting pieces; 9V batfery. This kit permits the building of 36 basic circuits

LASKY'S PRICE £7.2.6 v I

DENSHI KIT MANUALS are available separately at 4/8* Post 6d.
*Refundable it you purehase kit.

LASKY'S ENCAPSULATED
SOLID STATE MODULES

Size of each module only ! x 1f ~ Zin. Ready for
immediate nuse—just connect Lo power source (usually
9V battery), input and output. Encapsulated modules
are shockproof and almost indestructible. Coraplete
with fuil ins. Post 1/6 each.

E-1811 Phono Pre-amp Module—max. out-

put 3V. RMS, input 50mV, input imp. 29/6
100k, gain 28dB, RIAA compensabion.

F-1312 Tape Head Pre-amp Module—max. cutput 3V, RMS, input 30mV, iaput 29 /6
imp. 100kQ, gain ¥5dB, NARTB compensation.

E-1313 Micxophone Pré-amp Module—max. output 4V, RMS8, input 50mV, input 29 /6
imp. 100k §, gain 28dB, response 10-30kc/s. /
£-1314 Power Amplifier Mogule—max. output 300mW, input imp. 1k§, gain 29 /6
20dB, response 50-10ke/s, distortion 3% at 20mW.

E-1316 HElectronic Organ (tone oscillator) Module—irequency 2060-1,000c/s, 25 /
output 80mW. For use with keyboard, variable resistors and 8¢} speaker. -
E-1318 Morse Code Practice Oscillator Module—frequency 400cjs, output 25 /
80mW. For use with morse key and speaker. =
E-1317 Modulated Wireless Signal Trausmitter for use in test bench fault finding 25 -
—ifreguency 400c/s-30Mc/s, tone freq. 400¢/s. For use with any AM veceiver. /
E-1318 Lamp Flasher Module—flashes two miniature lamps alternately. Por 25 /
use with 8V, 100/200mA bulbs and 6V power supply. =

642
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FOSTER

N E m ‘Criterion” Mkl

2 SPEAKER TWO WAY BOOK-
SHELF SPEAKER SYSTEM

Another high quality sub-miniature bookshelf
aystem from Foster. The “Criterion”” Mk. II 1& a
sealed infinite baflle type enelosure using 53in. bass!
mid-range woofer with rolled clnth edge and a 2}in.
HF cone type tweeter. The compact_cabimei is
constructed of 4in. laminate with handsome. ciled
walnut veneer finish abd black woverras icgayze
front pauel with satin chrome edge insert. SPEC:
Frequency range 90-20,000Hz. Power handling 10
wails. Impedance § ohms. HF crossover. Berew tag
connections ut rear. Bize 121 x 71 x 6lin. The per-
formance of the “Criterion” is superior to many Post
larger and more expensive wnits and at Lasky’s 1—7/6.
exclusive price nffersabsolutely unbeatable value. 2—10/-.

Laskr's £9.10.0 ,%, £17.10.0

PRICE

FANTAVOX TV-1008

VHF AIRCRAFT BAND
AND AM RECEIVER

The first pocket. size Receiver of its
type allowing you to “tune-in’
anywhere to the enmtire air-to-
ground, ground-to-air communica-
tions band covered by 108~137Mc/s
in addition to full AM medium wave
band cover of 533-lG05Kc/s. An
extremely sensitive 10 transistor
and 2 diude, superhet circuit plas 1
variable capacitor and 1 thermistor.
Intermediate frequencies: AM-455
Kefs;  VHF-10-TMc/s. Quiput
power: 200mW. 2iin. Permanent
Dynamic B ohm gpeaker, earphone
4lgo prowided for “silent” listening
A buili-in ferrite rod aerial is
provided for AM reception and a fully directional telescopic antenna for VHF reception—
the latter when collapsed neatly clips across the top of the set. Power is from 4-1-5v
penlight cells and & Jack socket for connection to a suituble AC converter is alsa provided.
The Model TV-1008 iy extremely well made and finished in grey plastic with metallic
blue speaker batfle, ehrome telescopic antenna, attached wrish strap is also provided.
Bize 6§ % 33 x 14in. Complete with batteries, magnetic earphone, instructions ete.

] LASKY'S PRICE £8.7.6 v

MIDLAND Model 10-502 VHF
AIRCRAFT BAND CONVERTER

An entirely new item for the radio enthusiast bringing instant
reception of the ground-to-air, air-to-ground waveband. For use
with any standard AM or FM radio covering 535 to 1605Ke/s, 88
to 108Mc/fs respectively—with no electrical conversion or connec-
tion required. The Mcdel 10-502 self powered by one 9V (PP3
type) battery is merely placed close Lo ihe receiving set and then
tuned over 110 to 135Mec/s which covers the whole aircrait com-
munications band. Volume and reception effectiveness is adjusted
by moving both seta to the most favourable position and balanc-
ing the vol. controle of each according!y. The Modet 10-502 has &
smartly designed black plastic cabinet with brushed metal front
panel and 18in. chrome teleseopic antenna, size only 4 x 22 » 22in.
{inc. knobs). Complete with battery and full instructions.

price . 19]6 ~-

GET YOUR LASKY'S AUDIO-TRONICS PICTORIAL

16 colour page catalogue in large 16 x 11in. format packed with 1,000's of items
from our vast stocks. Hi-Fi, Radio, Electronics, Test Equipment, Components
ete., etc.

Sen:i 1/~ for post only and inclusion on our regular maih’ng list {5/~ overscas)

Isasky’'s Rad

Branches

207 EDGWARE ROAD, LONDON, W.2
33 TOTTENHAM CT. RD., LONDON, W1 Tl

Ovpen all day, 9 a.m.—6 p.m. Monday 1o Seuday

152/3 FLEET STREET, LONDON,E.C.4 Tel 0135323

Open ali day Thursday, easly closing 1 p Saturday

Open all day

'ALL MAIL ORDERS AND CORRESPONDENCE T0: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E.1

118 EDGWARE ROAD, LONDON, W.2

' THE WORLD'S
SMALLEST 6
¥ TRANSISTOR

TWO WAVEBAND RADIO RECEIVER
Over 10,000 sold B =

The Astrad
ORION

Made to the highest space-
age standards—this remark-
able  micro-set measures only
My % 133 x B8/ . in. yet it
contains 6 translators and other
components combined in & photo
etched circuit, only 3 x lin.; tuning capacitur, fermite rod aerial, buttery, wave band
selection switch, ete. Output to a high impedance crystal earpiece, giving ample volume
(autematically adjusted) and clear tone. Briel tech. spec.: Waveband coverage—Medium
wave 520 to 160 kc/s, Long wave 150 kc/s to 408 ko/s. Sensitlvity: 35MV max. Selectivity—
10dB (at 30 kefa de-tuning). Powersource: 1 x 1-4V Mercuars battery.

The Orion iy suppiied fully built and tested complete with battery, left and right fitting
earphone supports and attractive black and ivory plastic carrving case—the Orion is an
ideal gift for all, providing a constant source of enjoyment without disturbing uthers.

mice . ONLY 39/6 i,

*NOTE: The batery we supply with the Orion is & rechargesble type. Charger units are
available enabling you fo rocharge the battery from AC Mains 220/240V supply.

RICE 1 9/6 extra o Free with radio—otherwise 2/-.

FANTAVOX TPC-2

SOLID STATE COM- "
PACT CASSETTE
RECORDER

A pew Lasky's STAR BARGAIN this
beautifully made compact cassette recorder
and play back machine offers tremendous
performance and vaiue. BRIEF 8PEC: 6
trapsistorand I thennister cireuit. Constant
speed capstan drive system. AC bins re-
cordiug. PM magnet erase. 24 in. PM Dyna-
mic speaker. Keonomical peration on 4 %
1-5V (U-2 type) batteries. SPECIAL
FEATURES: Absolutely fool proof opera-
tion. Piano key controls. Powerful volume
with recessed control. Hundsome impact
resistant cabinet finished In black with
satin aluminium and ivery. irim. Size
98 X 58 x 2§in. Jack sockets for remote
conirol mierophone, earpiece and external
6V battery pack (or AC adaptor). COM-
PLETE WITH Remate control Dynamic
microphone, earpiece, removable cuarrymg
strap, batteries, full inetructions and "
thret C-608X cassettes. -

rrirce ° £16.10 fooner

NEW INTERNATIONAL TAPE

FAMOUS AMERICAN MADE BRAND TAPE at RECORD LOW PRICES
26

3in. Message tape, 150t ... ... 53in. Btandard play, 850ft. PYC . 11 8
3in, Message tape, 2256, .... . 8 9 5%in. Long play, 1200ft. Mylar .. 15 0
3in. Message tape, 3004t. ...... 7 6 Uiin, Triple play, 2400fi. Mylar . 45 ¢
33in. Triple play, H00ft. Mylar .. 10 0 7in. Standard play, 1260ff. Acc-

4in. Triple play, 900it. Mytar .. 17 8 tate ... L ... ... 12 6
5in. Double play, 12001t. Mylar 15 0 7in. Standard play, 1200ft. My-

5in. Long play, 900ft, Acetate .. 10 0 lar . _.... N N W 12 8
5in. Hiandard play, 800ft. PYC ., 8 6 7in. Long play, 1800ft. Mvlar . 1% §
5in. Triple play, 1800ft. Mylar . 86 0 7in. Double play, 2400ft. Mylar 25 0
5%in. Double play, 18001t. Mylar 22 6 7in. Long play, 1800ft. Acetate . 15 ¢

5iin, Long play, 12004t. Acetate . 12 6 7. Tripie play, 3600ft. Mylar | 50 O
P. & P. 1/- extra perreel. 4 reels and over Post Free. Special quotes for quantities.

PRICED CASSETTES from U.S.A,

C.60—-7/6 (6 for 42/6), C.90—-12/6 (6 for 70/-), C.120-17/6.
Post 1/- each. 4 and over Post Free. Special quotes for quantities.

L_————-———__—-——-———“J

N R R s W S —
T G TR W NS PTG WS R

High Fidelity Audio Centres

Tel. 01723 3211 4245 TOTIENHAM CT. RO,

36 260% | Open ail day. 9 a.m -6 p.m. Monday to Saturday

NOON, W.1  Tel: 01580 2673

Tel: 01-723 9789

aturday, early closing 1 pan. Thursday

Tel.: 01-790 4821

Wwww._americanradiohistorv.com
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Trainfortomorrow’'sworld
in Radio and Television
at The Pembridge College
of Electronics.

Thenextfulltime16 month College Diploma
Course whichgives athorough fundamental
training for radio and television engineers,
starts on 1st January 1970.

The Course includes theoretical and practical
instruction on Colour Television receivers and is
recognised by the Radio Trades Examination
Board for the Radic and Television Servicing
Certificate examinations. College Diplomas are
awarded to successful students.

The way to get ahead in this fast growing industry
—an industry that gives you many far-reaching
opportunities—is to enrol now with the world
famous Pembridge College. Minimum entrance
requirements: ‘0O’ Level, Senior Cambridge or
equivalent in Mathematics and English.

i —— — —— s, o, T T CEESD SMSTD s SO S

. To: The Pembridge College of Electronics
[ (Dept, PW11), 34aHereford Road, London,W.2

. Please send, without obligation, details of the
Full-time Course in Radio and Television.

- ADDRESS
=
BEEeEEEEEEEEERENR
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@ SOLDER ,

for fast, easy,
reliable soldering

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

5 CORE required.
SAVBIT ALLOY THIN GAUGE
ALSO REDUCES SOLDER,

COPPER BIT WEAR.
Ecomically packed for
general electrical
. and electronic

¥ soldering. 90 ft.
18 gauge on
plastic reel.

' Recommended
retail price 15/-

ESSENTIAL FOR
soldering small components
and thin wires. High tin
content, low
melting point,
60/40 alloy, 202 ft.
22 gauge on
plastic reel.
Recommended
retail price 15/-

A RANGE OF
SOLDERS IN HANDY
DISPENSERS.

INVALUABLE FOR STRIPPING
FLEX, THE NEW AUTOMATIC
OPENING BIB WIRE STRIPPER

AND CUTTER, easily

2 adjustable for all
standard
diameters. Plastic
covered handles
can also be used
as wire cutter.
Recommended
retail price 8/6

REF. ALLOY SWG
4A  60f40 18 2[6*

Al savbit 18 2/e*
ted)

15 60/40 22 3/
¥Recommended Price

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

cza Multicore Solders Ltd., Hemel Hempstead, Herts.

SAME DAY SERVICE

VALVE NEW! TESTED! GUARANTEEDI

s ETS 1R5, 185, 1T4, 384, 3V4, DAFS1, DF91, DKSO1, DLS2, DLDA‘.
8et of 4 for 18/8. DA¥96, DF86, DK 96, DL96, 4 for 28/6.

02z4 4/6 |12KBGT 7/3 | DK9L &9 | EH90 6/3 | PCL33 9/- |UBF30 5/8
1A7GT 7/6 |12SN7GT6/6 | DK92 8/3 | EL33 89 | PCL34 '7/8 |UBF89 6/9
1HSGT 7/3 |19BG6G17/6 | DK9 7/- | EL34  8/8 | PCL85S 8- |DCo2 5~
INSGT 7/9|20F2 13/8 | DL35 &/- | EL41 10[6 PCLB6 -8J3 |UCC84 ¥/~
1R5 5/9 |20p3 11/9 | DLS2  5/9 | EL84 PENA4 12]8 | UCOSS 319
185 4/3 |20P4 18/6 | DLo4 6/~ | EL9O 4/6 PFL20011/9 | UCF&0

1T4 2/9 |25L6GT b/- | DL96  7/- | EL500 12/6 | PL86  9/9 (UCH42 11/6
384 . b5/B|25U4GT11/6 | DYS6 5/9 | EM80 7/6 |PL8l  7/3 |[UCHSL 6/8
3v4 6/-130C1 8/6| DY87 5/8|EM81 7/8|PL82 /8 |UCL82 6/8
5U4G 446 {30C15 13/- | EABC80 8/6 | EM81 6/6 | PL33 /8 | UCL33 11/8
5Y3GT 5/9{30C17 16/-| EAF42 10/~ | EM87 7/6 |PL84 68 |UF4l 10/8
5Z4G  7/6 |80C18 11/6 |EB91  2/3 | EY5L 7/6 | PL500 13/- |UF80  7)-
6/30L2 12/- (30F5 168/- | EBC33 .8/-{EY36 6/6 | PL504 13/6 |UTss  6/g
BALS  2{3 |30FL1 13/ | EBC41 9/6{ EZ40 8/- | PL568 23/8 |UF8% 6/9
6AM6 2/9 |30FL1> 14/8 | EBFS0 6/9 | EZ41l 8/ | PL802 14/6 |UL41 109
BAQ5 4/6|30FL1412/- | EBF89 6/3 |EZ80 4/8 1 PM84 7/6 |UL44 B20j—
6AT6 4/-|30LT.  6/6 | ECCSL 3/9|EZ81 4/9 | PX256 10/6 |[UL34 7/
8AU6 4/6 |30L16 14/- | ECC82 4/9(G2Z32 89 |FY32 10/- [UMS4 6J6
6BA6  4/6 {30L17 1Bf6 |EBCCS3 Y[-|Gz34 99| PY33 10/-iUv4l 7/
6BE6 4/9(30P4 12/- |ECCS5 b/-|KTel 89| PysL 5/81Uvss 519
6BJ5  8/6 |30P12 13/9 | ECCH1 8/- | KT66 16/~ |PY82 5/3 [VP4B 10/-
6BW6 13/- |30P19 12/-| ECCR0412/-IN78 17/6 | PY83 5/9 [wil9  7)-
6F13 3/6 |30PL1 13/9 | ECF50 6/8 | PABCBO 7/- | PY88 89 | Z77 219
6FI4 /- {30PL13 15/6 | ECF32 59 | PC86 10/3 | PY800 7/8 |Transistors
§F23 14/3 |30PL14 15/8 | ECHs5 6/- [ PC38 10/3 [ PY801 6/9 {AC107 8/8
6F25 13/- {36L6QT 8/8 | ECH42 12/8 | PC36 816 | R19 6/6 1ACL127 2/8
6J8 3/-[35w1 4/8 ECHS1 5/3|PCO7 8/8|R20 12/8 |AD140 7/
BK7G  2/6 |35Z4GT 5/-} ECHA4 7/6 {PCO00 7/6|U25  13/- |AF115 3)-
FKSG 2/9]6063 12/6 | RCLS0 6/9 [ POCSY 6/6 |U26  18]- |AF116 &)~
BL18  B/- [AC/VP210/~ | ECL82 6/9|PCCss 6[-|U47 13/8 |AF117T B[3
5v6G 38 |AZ31 9/6 | ECLs3 8/6iPCCss 9/-|U49  13/6 [AF125 3/8
VGGT 646 |B720 12/6 | ECL88 8/- | PCCE9 10/6 | Us2 4/8 |AF127 3/8
6X4 4/3 |(CCHS3G 13/6 | EF37A 8/8 | PCC18511/8 ] U78 42 |O0C26  5/9
6X5GT 5/8 (CL3s 18/6 | EF39 4/9 | PCFB0 8/8 | Ulol 12/8 jOC44 28
1B7 7l-|CY¥3L 6/9|EF41 10/9 | PCF82 6/6 U193 8/6 |0C4b 23
7Cs 618 |DACI2 7/8 | EFs0  4/8 | POFs6 11/6 j U251 14/86 [0C71 2/
10F1 14/~ |DAF91 4/3 | EF8s  5/3 | PCF20018/6 | U301 1048 |OCT 2/8
10F18 7/-|DAF96 6/6 | EFS6 6/3 | PCFS0013/6 | Us2s 14/8 {0C75  2/6
10P13 15/8 [DF38 79| EF89  5/3 | PCF801 8/9 | USOL 18/6 | OC81 213
12AT7 3/9{DF91 29 |EF%l 2/9| PCF802 8/- | UABCS0 6/6 |OC81D 2/3
12AU6 4/9 |DF35  6/6 | EF84  4/8 | PCFROS11/8 | UAF42 10/3 [OCB2  2/8
12AU7 4/ |DH77 4/- | EF183 5/9 | PCF80812/- | UB41 6]6 |0C82D 2/8
124X7 4/9|DK32 7/6|EF18¢ 5/6 | PCL82 7/- | UBC4l 9/-|OCL70 2f6

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441

Postage on 1 valve 9d. exira. On 2 valves or more, postage 6d. et
valve extra. Any Parcel Insured against Damage in Transit 6d. extra.

Wwww_ americanradiohistorv.com
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TRANSISTOR RADIOS

NEW! roamer eight mkl
WITH VARIABLE TONE CONTROL

7 Tunable W 1s: Medium Wave 1, Medium Wave 2, Long Wave, BW1, BW2, 8W3 and
Trawler Band. 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 jor maximym per-
formance. Push pull output using 600 mW transistors. Socket for car aerial. Tape record
socket. Selectivity switch. Switched earpiece socket complete with earpiece for private listen-
ing. Eight transistors plus 3 diodes. Famous make 7in. x 4in. Speaker. Air spaced ganged tuning
condenser. On/Off switch volume control. Wave change switch and tuning control. Attractive
case in rich chestnut shade with gold blocking. Size 8 x 7 x 4in. approx. Easy to follow instruct-
jons and diagrams make the Roamer Bight a pleasure to
build. Total Bullding Coste

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

£6.19.6

P&PT6

roamer seven mklV

SEVENFULLY TUNABLE WAVE-
BANDS—MW]1, MW, Lw, 8wl,
SW2, BW3 and Trawler Band. Extra
Medium waveband provides easier
tuning of Radio Luxembourg, elc.
Built in ferrite rod aerial for Mediara
and Long Waves. Flve Section 22in.
chrome plated telescopic aerial for
Bhort Waves—can be angled and
rotated for peak S.W. listening.
Socket {or Car Aerial. Powerful push-
pull output. Seven transistors and
two diodes including Micro-Alloy
R.F. Transistors. Famous make
7 % 4in. P.M. speaker. Air spaced
ganged tuning cobdenser. Volume/onfof
comtrol, wave change switches and tuning control,

private listening, 3/~ extra.

Attractive case with carrying handle. Size 8 x 7 x din.

approx. Easy to follow instructions and diagrams make the

Roamer 7 a Dleasure to bulld. Parts price list and easy build plaos 3/~
(FREE with parts). Personal Earpiece with switched socket for

Total building costs

9 . 6 P& P76

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 28in. o
approx. Tunable on Medium and
Long Waves, three Short Waves and Trawler

Band. Sensitive ferrite rod aerial for M.W. and LW,
Telescopic aerial for Short Waves. Eight improved type
transistors plus 3 diodes. Push pull output. Ample power to drive
a larger speaker. Parts price list and easy build plans 5/~ (FREE
with parts). Earpiece with switched socket for private listeming

5/- extra.
Total building costs 8 9 '6
P &P 5/6

pocket five

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

Attractive black and gold case. Bize 5% x 1} x
33in. Tunable over both Medium and Long Waves
with extended M.W. band for easier tuning of
Luxembourg, etc. 7 stages—08 transistors and 2
diodes, supersensitive ferrite rod aerial, fine tone
moving coil speaker, nlaso Personal Earpiece with
awitched socket for private llstening. Easy build
plans and parts price Hst 1/6 (FREE with parts).

Total building costs

44'6

P. &P,

3/6

roamer six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case with gilt fittings. Size 7§ x 5§ x
1}in. Tonable on Medium and Long waves, two
short waves, Trawler Band Plus an extra M. W, band
for easier tuning of Luxembourg, etc. Sensitive
tferrite rod aerial and telescopic aerial for Bhort
waves. 8 stages—6 transistors and 2 diodes in-
cluding Micro-Alloy R.F. Transistors etc. (Carrying
strap 1/8 extra). Easy build plans and parts price
list 2/-. (FREE with parts).

Total building costs
P. & P.

79'6

4/6

i lenclose £ ... ... .. please send items marked

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

* Callers side entrance Stylo Shoe Shop

transona five

MEDIUM WAVE, LONG WAVE

AND TRAWLER BAND PORTABLE
WITH SPEAKER AND EARPIECE
Attractive case with red speaker grille. Size
6% x 4% x 1iin. 7 stage—& transistors and 2

diodes, ferrite rod aerial, tuning condemser itdi
volume control, fine tone Moving coil apeake; Total building costs

also Personal Harpiece with switched socket I P, &P,
for private listening. Easy build plans and '3 9
parts price list 1/6 (FREE with parts). /

RADIO EXCHANGE CO

[ 4
] 61 HIGH STREET, BEDFORD. Tel. 0234 52367 i

ROAMER EIGHT O ROAMER SEVEN [
TRANSONA FIVE O TRANS EIGHT a
POCKET FIVE O ROAMER SiX 0

s, PWA3 |

|
L———————--———-———————J
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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 wall 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"x52". 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 ochms impedance 54 guineas plus 7/6 p. &p,

Garnrard CRangers fror £7.19; ®p.7/6d.
Cover and Teak finish Plinth £4.15.0d. 7/6d. p. & p.

The items illustrated can be purchased together for 28 gns.

P

e | B KR W P AR X

%gm £9 pius 7/6 p. & p.

Controls: Selector switch Tape speed equalisation switch (33 and 7§ i.p.s.).
Volume. Treble. Bass. 2 position scratch filter and 2 position rumbie fiiter.

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.output : Equalisation for each inputis correcto within L 2dB(R.1L.A.A.)
from 20Hz to 20KHz. Tone controf range : Bass - 13dB at 60Hz. Treble 4-14dB at
15KHz. Total dislortion: (for 10 watt output) <C1-5%. Signal noise: < —60dB.
A.C. mains 200-250v. Built and tested. Size 12%in. long, 43in. deep, 2%in. high.
Teak finished case.

AR i i O A Y
The above 5 items can be purchased to

system — 28 gns.

The Duetto is a good quality amplifier, attractively styled and
finishad. It gives superb reproduction previously associated with
amplifiers costing far more.

SPECIFICATION:—

R.M.S. power output: 3 watts per channel into 10 ohms speakers.

INPUT SENSITIVITY: Suitable for medium or high output ‘crystal
cartridges and tuners, Cross-talk better than 30dB at 1Ke/s.

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

TONE CONTROL: Treble lift and cut. Separate onfoff switch. A preset
balatice controf: " ; = B

9 _ 9GNS.
W JntegratedTransistorStereoAmpliﬁer plus 7/6d.

p.&p.

B2

l./éé %MZ[ £14.5 plus 7/6 p. & p.

Integrated High Fidelity Transistor Stereo Amplifier. Specification—Output:
10 watis per channel into 3 to 4 ohms speakers (20 watts monaural). Input: &
position rotary selector switch (3 pos. mono and 3 pos. stereo), P.U., Tuner,
Tape and Tape Rec. out. Sensitivities: All inputs 100mV Into 1.8M ohm. Fre-
quency Response: 40Hz-20KHz 4+ 2dB. Tone Controls: Separate bass and treble
controls; treble, 13dB 1iit and cut (at 15KHz); Bass, 15dB lift and 25dB cut (at
§0Hz). Volume Controls: Separate for each channel. A.C. Mains Input: 200~
240V. 50-60Hz. Slze, 124" x 6" x 22" In teak finished case. Bullt 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/cm/sec. at 1kc. input impedance 47k. £15.15 plus 7/6 p. & pe

SPECIAL OFFER!

Complete stereo system comprising BALFOUR 4-speed autoplayer with stereg
head, 2 Duo speaker systems, size 12in. x 63in. x 53in. Plinth (less cover) and
the DUETTOQ stereo amplifier. All above items

£20 pius 20/- p. & p.

646

Also see opposite page
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The ELEGANT SEVEN
Mk. HI (350mW Qutput)

7 transistor fuily tunable M. W,-L.W. superhet portable.
Set of parts. Complete with all components, including
ready etched and drilied printed circuit board—back
printed for foolproof construction.

MAINS POWER PACK KIT: 9/8 extra.

Price £4.9.6 plus 7/6 P. & P.

Cuircuit 2/6
FREE WITH PARTS.

The DORSET

(600mW Output)

7~trangistor fully tunable M.W.-L.W. superhet portable
~—with baby alarm facility. Set of parts. The latest

modulised and pre-alignment techniques malkes this
simple to build. Bizes: 12 % 8 % 3in.

Price £6.5.0 plus 7/6 P. & P.

MAINS POWER PACK KIT: 9/8 extra

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.

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

Specifications: Power Owipul {(into 8 ohms speaker) 10 watts.
Sensitivity (for rated output) : 1mV into 3K ohms(0+33 microamp).
Total Distortion at 1KHz at § watts, 0-35%, at rated output 1-59.
Frequency Response: Minus 3dB points 20Hz and 40KHz.
Speaker: 3—4 ohms (3-15 ohms may be used).

Supply voliage: 24V, D.C, at 800mA {6~-24V. may be used).

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

Control assembly: including resistors and
capacitors. 1. Volume : PRICE §/-. 2. Treble:
PRICE §/-. 3. Comprehensive bass and
treble: PRICE 10/, The above 3 items can
be purchased for use with the X101,

Power Supplies for the X101;
P101 M (for mono) 35/— plus 4/6 p. & p.
P101 8 {for stereo) 42/6 plus 4/6 p. & p.

CAR TRANSISTOR IGNITION
SYSTEM

by famous manufacturer
For 6 volt or 12 volt positive earth systems. Comprising: special high voltage working
hermetically sealed silicon transistor mounted jn finned heat-sink, high output ignition
coil, ballagt registor and hardwear (screws, washers etc.).

Price £4.19.6 plus 5/- P. & P.
b0 WATT AMPLIFIER A.c. Mains 200-250V

An extremely reliable general purpose
§ valve amplifier. Tts rugged construction
yet space age styling and design makes
it by far the best value for money.

TECHNIGAL SPECIFICATIONS
3 electronically mixed channels, with 2
inpats per chanmel, enables the use of 6
separate instruments at the same time.
The volume controls for each channel are
Iocated directly above the corresponding
3 INPUT THPEDANGHS, Channes 1 3 2
H ES. Channels 1 & 2
Price £28.10 11,721 1705 "hess 2 chammon (4 inputs)
Plus 20/-p. £ D.  are suitable for microphone or guitars.
Channels 3 & 4 300mV at 1m. Suitable for mest high output instruments (gram, tuner,
organ efc.). Input sensitivity relative to 10w output. TONE CONTROLS ARE COMMON
TO ALL INPUTS. Bass Boost +12dB at 60 Hz Basg Cut —13dB at 60 Hz. Treble Boost
+11dB at 15 KHz. Treble Cut —12dB at 18 KHz. With bass and treble controls central
—3dB points are 30 Hz and 20 KHz. POWER OUTPUT: For speech and music 50 watts
rms. 100 watts peak. For sustained music 46 watts rms. 90 wafts peak. For sinc wave
385 watts rms. Nearly 80 watts peak. Total distortien at rated output 3:29, at 1KHz.
Total distortion at 20 watts 0-15% at 1KHz. Output to match into 8 or 15 ohms speaker
system. NEGATIVE FEEDBACK 204B at 1 KHz SIGNAL TO NOISE RATIC 604B.
MAINS VOLTAGES adjustable from 200-250V. A.C. 50-60 Hz. A protective fuse ig located
at the rear of unit. Qutput impedance 3, 8 and 15 ohms.

B.S.R. TD-2"TAPE DECK

Takes 5}in. spools, fitted with B.S.R. § Track Heads. Size 13iin. long by 8%in. wide.

Price £8.19.6 plus 7/6 P. & P.

TERMS C.W.O.
All enquiries S.A.E.

SOLID STATE
GENERAL
PURPOSE

AMPLIFIER

SPECIFICATIONS
Qubput—10 watts

Qutput Impedance—3 to 4 ohms
Tnputs—1. -xtal mic 10mV Tone Controls—Treble control range +12dB at 10 KHz
2. -gram/radio 250mV Bass control range 113dB at 100Hz
Frequency Response—(with tolle controls central) Minus 3dB points at 20Hz and 40K Hz.
Signal t0 Noise Ratio—better than —60dB. Transistors—4 silicon Planar type and 8
Germanium type. Mains input—=220/250V. A.C. 8ize of chassis—10}” x 43” x 21*, For use
with 8&d. or L.P. records, musical instruments, all makes of pick-ups and mikes. Separate
bass and treble lift control. Two inputs with eontrot from gram. and mike. Built and tested.
8" x 5" speaker to suit price 14/6 plus 1/6 p. & p. Crystal mike to suit 12/8 plus 1/6 p. & p.

RELIANT Mk. | RELIANT Mk. H

As above less teak case In teak finished case.

£5.15 plus 7/6 P. & P. £6.16 plus 7/6 P. & P.
RECORD PLAYER SNIP A.C.Mains 240V

The “Princess’’, 4-gpeed automatic recotd changer and
y

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 aiter each playing and at
shut off, the pick-up locks itzelf into its Tecess, a most
useful feature with portable equipment-—other features
include pick-up height adjustment and stylus pressure
adjustment. This truly is a fine instrument which you
can purchase this month at only £5.19.6 complete with
cartridge and ready to play. Post and ins. 7/6 extra.

ONLY £5.19.6 plus 7/6 P. & P.
POCKET MULTI-METER

8ize 3§ x 2§ x 13in. Meter size 24 x 1§in. Sengitivity 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 Blectric Soldering Iron value
15/~ to every purchaser of the Pocket Multi-Meter,

STEREO PRE-AMPLIFIER

Inputs—6 position rotary switch (3 position mono, 3 position stereo). Tuner 150mW
into 680k, Magnetic pick-up fully eqitalised and suitable for magnetic cartridges with
minimising output of 4mVjem/sec. Load 47k. Ceramic pickup 150mV into 680k.
Sengitivities taken for 200mV output. Controls—separate volume controls for each
channel. Twin ganged bass, 12dB lift and 15dB cut at 60c/s. Twin ganged treble,
10dB lift and 15dB cut at 10ke/s. Voliage required 28-30V DC at 5mA. Size 123 x
31 x 2%in. In feak finished case, complete with front panel and knobe. Built and

tested.
£7.7.0 plus 5/- P. & P.
CYLDON 2 TRANSISTOR U.H.F. TUNER

Brand new. Complete with circuit diagram.

Price £2.10.0 plus1/- P. & P.
THREE-IN-ONE HI-FI1 10 WATT SPEAKER

A complete Loud Speaker system on one frame, eombining three matched ceramic magnet
speakers with a low loss crossover network. Peak handling power 10 waits. Impedance
15 ohms. Flux density 11,000 gauss. Resonance 40 60 ¢/s. I'requency range 50c¢/s to
20Kc/s. Size 134 x 81/, x 43in. By famous manufacturer.

List price £7 OUR PRICE 74/6 plus5/- P. & P.

Similar speaker to the above without tweeters in 3 and 5 ohms 44/6 plua 5/~ p. & p.

PYE CAR RADIO

Push Button Tuning Heart
This PRESTOLOCK 3 station Push-Button Tuner
Heart with Manual Over-ride is an ideal basis for
a quality AM car radio. Size 647 x4” x 2",

25/- plus 3/- P. &P, o
QUALITY MAINS TRANSFORMER

Inpat 280 volts. OUTPUT (All RMS values) 4 windings of
115 1ts connected in series total 46 volts at 4-5 amps {con- :
servatively rated). The following combinations may be used. N TE
1.23-0-23 volts. 2. 46 volis. 1

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

Price 35/- pilus 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 POSTTO OUR ACTON ADDRESS

647
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MAINS

ynector

A REVOLUTIONARY PRODUCT .

cuts out plugs

SAFEST & QUICKEST
WAY T0 CONNECT
“.) ELECTRICAL EQUIP-

#” MENT T0 THE MAINS

No plugs—no sockets—no risk of bare wires.
To connect anything electrical. from an oscillo-
scope to an electric drill, simply open the fuse
housing, depress the keys, insert the wires and
close the housing. A neon light on the front of
the Keynector glows to indicate proper connec-
tion. Multi-parallel connections can be made up
10 13 amps. Keys are celour coded and lettered
LEN for quick identification. The Keynector
casing is in two-tone plastic and measures
5 x 3 x13in. Price 39/8, plus5/- p. & p.

E. B. INSTRUMENTS

DIVISION OF ELECTRONIC BROKERS LTD.
49-53 PANCRAS ROAD, LONDON, NW.1.
Telephone: 01-837 7781

AUDIO EFFECTS

5 SHAW LANE HALIFAX YORKS.

Buy with confidence and obtain the right resulfs,
Refands without question it any of our produects
fail to give 1009% aatisfaction,

REVERBERATION AMPLIFIER. BSelf-contained
transistorised battery operated. An entirely differ-
ent approach to sound reproduction. Normally
sound reproduction from a single source has a flat,
one-dimensicnal effect. With this unit proper
sound delay through reverberation, tones are
created with a truly third dimension for concert

" hal! originality. Two conbrols adjust vohune and

reverberation. Simply plug microphone, guilar,
ete. in and the output Into your amplifier. Supplhied
i a beautiful walout oabinet. 74X 3 x4%in.

£10.4.0. P.P. & Ins. 6/~
POWER CONTROL-
LER. Power at your
finger {ips. Not merely
hali wave contro! but
full wave. A siogle
variable control gives
zero to full pnwer.
Uses latest 1Samp
3kW triac and special
iriggering device, Ideal
for all types of light-
ing, fires, motors,
drills, etc. Complete
with bax, power socket, cables, ete. In kit form
with easy to follow instructions £6.9.8, Ready
built £9.4.8 plus 5/8 P.P. & Ins.
VOX SWITCH. This sound aperated switch is ideal
for mobile TX work, tape recorder swilching, ete.
Yun speak, it switches. High and medium imp.
inputs. AT take off point, Drives your 12 volt
relay. In kit form with full instruetions, 42/8.
gteady built, tested and guaranteed, 62/8 plus
6

.P.

METRONOME UNIT. Variable beat. Listen while
you play and keep in time. Easily built, pocket
size with personal mini earphone. In kit form 27/6
post paid. Ready bullt in an attractive black and
white polrthene case 87/6 post paid.

MORSE OSCILLATOR. PC board. transistors, high
stab. eompopents, battery carrier, ear piece.
Adjustable tone. Just attach your key. Drives
phones or speakers. In kit form 17/8 post paid.
Ready built in simjlar case as above, 25/= post paid.
JUST ARRIVED IN STOCK, Texas transistoTs.
Complementary symmetry. Driver, NPN, PNP
output, The set of three ONLY 6/6 post paid.

Free lists twith every order. For lists ondy send 1/6
(deductable from first order).

sus :
= e
——)

/4/1 5/0

Selve your communica-
S tion problems with this
4-Biation Transistor Interoom sysiem (1 masier and
8 Suks), in de-luxe plastlc cabinets for desk or wall
mounting. Calljtaik/llsten from Mastar to Subs and |
Suba to Mastor, Ideally suitable for Business, Hur-
gery, Schools, Hospital, Office and Home. Operates
on one 8V bl.M.ery. On/off switch.. Volume controi.
Complete with 3 eopnecting wires each G6ft. and
other accessories. P. & F. 7/6.

MAINS INTERCOM
No batteries—no wires. Just plug in the mains for
inatant two-way, loud and clear communication.
On/olt switch and volume control. Price 12 gns.
P. & P. 8/6 extra.

Bamue a§ 4-Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 8661, connecting wire,
Battery 2/6. P. & P. 4/6.

‘Why not boost

. business  effi-
cieney with this imu'edlble De-luxe Telephons Ampli~
fler. Take down long telaphone messages Or CONVerse
without holding the handset. A usefyl office aid. On/
oft awitch. Volume Control. Battery 2/6 extra.P. & P.
3/6. Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (P/W1)

189 KENSINGTON HIGH STREET, LONDON, W.8.

The New Picture-Book’ way of learning
ELECTRICITY (5voLS)

BASIC

ELECTRONICS (6voLs)

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

type drawing. The books are based on

TRY IT, IS TO PROVE IT

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

To The SELRAY BOOK CGO., 60 HAYES HILL. HAYES. BROMLEY, KENT BR2 7THP

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

WHAT READERS SAY

‘Everything is clearly set out ., . .

. .. I am well pleased with this p1ct0nal system. Everything
is clearly set outin diagrams, ., L.P., Co. Armagh.

‘... very pleased with the set ...

. .. I was very pleased with the set of Basic Electronics. Please

send Basic Electricity . . . D.W., Margate.

... how understandable your books are . .

.« . Pleased to say how understandable your books are, I now
have a sound knowledge of the subject. .. d.4., Hull

A TECH-PRESS PUBLICATION

648

POST NOW FOR THIS OFFER /!

Signature

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 setr allowed on free trial)

BASIC ELECTRICITY [ |
Prices include Postage and Packing.

BASIC ELECTRONICS [ ]

(If under 21 signacure required of parent or guardian)

NAME
BLOCK LETTERS

FULL POSTAL
ADDRESS
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“ELECTROVALUE.

0 T
Everything brand new and to BARGAINS IN NEW
specification e Large stocks ¢ Good service TRANSISTORS
RESISTORS: ‘ All power types supplied with
Code Power Tolerance Range X:;%:z{] " lio® 10 to 88 100 up free insulatin g sets
o 1aw 5% game o b 25 3 15

59 Q1M 2. 2 1 P
b 14w 109 470-1tMo El2 25 1.75 15 2N896 5/6 2N5192 25/
I} 1/24W 5% 1.70~-10MQ E24 3 2.25 2 IN697 6/ 2N5195 29/3
MO 172w 2% 100~1M Q E24 9 8 ] 2NT06 3/~ 40408 16/3
C 1w 109, 4.20-10MQ El2 4 3.25 3 o
WW iw 109%-+1/200 0.250-3.3% El1Z 15d ull quantities 2N1132 14/3 40408 14/6
WWww 3;’; 5 9/° ig g-%gK Q E:1L2 1gg a.}} qumnzi:ies 2N1302 4/- AC126 6/6
7 5%, 20-10K Q@ El2 154 all quantities 9N1308 4]_ AC127 6/—
Codes: C = carbon film, high stability, low noise. | i
€ MG — metal oxide, Blectrosil TR5, xltra low noise. 2N1304 4/6 AC128 6/—
WW = wire wound, Plessey.
Values: E12 denoctes series: 1, 1.2, 1.5, 1.8, 2.2, 2.7, 3.3, 3.8, 4.7, 5.6, 6.8, 8.2 and their decades. 2N1305 4/6 AC176 11/_
F24 denotes series: a8 F12 plus 1.1, 1.3, 1.6, 2, 2.4, 3, 3.6, 4.3, 5.1, 6.8, 7.5, 9.1 and their decades. 2N1306 6/9 ACY22 3/9
Prices are in pence each for each ohmic value and power rating. (Fgnore fractions of one penny on total resisior order) 2N1307 6/9 ACY40 4/
2N1308 8/9 AD140 19/-
COLVERS 8 WATT WIRE-WOUND POTENTIOMETERS : 2N1309 8/9 AD149 17/6
100,158, 950, 500, 1000, 1500, 2500, 5000, 1K Q, L5KQ, 25K 0, 5K0, 10K 0, 15K0, 25K Q, 50K Q. 2N1613 6/6 AD161} 16/- pr.
Price only 5/8 each. 2N1711 74 AD162 .
2N2218 10/6 AF118 16/6
CARBON TRACK POTENTIOMETERS: Double Wiper ensures minimum noise level. Long plastic spindles. 2N72147 18/9 AF124 7/6
each each 2N23689A 6/9 AX127 7/-
Single gang linear: 220, 470§, 1K etc. to 2.2M 0 2/6 Log/Anti-log: 10K, 47K, IMQ only ............ 8/8 ON2646 10/9 BALG2
Single gang log: +K7, 10K. 22K, ete. to 2.2MQ 2/8 Dual anti-log: 10K onfy 8/8 A102 9/—
Dual gang linear: 4K7, 10K, 221K etc. to 1M Q 8/8 Any type with } amp. double pole mains switch: 2N2924 413 BC107 3/6
Dual gang log: 4K7, 10K, 22K ete. to 2M2Q 8/8 extra 218 aN2025 5/3 BC108 3/
2N2926R 2/6 BC109 3/6
FETS n-channel low cost, general purpose | NEW PLESSEY INTEGRATED CIRCUIT POWER AMPLIFIER TYPE 2N29260 2/6 BC147 43
2N5163, 25 volt, only 5/- each. Audio/ § SL403A. Only 57/~ cach. Operates with 18V power supply. Sensitivity 2N2926Y 2/3 BC148 3/3
r.i. Texas 2N3819 9/-, Motorola 2N5450 § 20mV into 20M §3, 3 watts into 7.50. PE Nov. 69 Stéreo Amplifier kit 9N2926C 216
(MPF1035) 9/8 each. less metal work. £11/18/- NET complete. = / BC149 4/3
2N3053 5/6 BC153 10/-
WATT BATLEY AMPLIFIER COMPONENTS: ;ggggg ;‘é/ 2 Eae AL/~
Transistors for one ehannel £7/8/6 list, with 10% discount only £6/14/6 / BC1567 3/9
Transistors for two channels £14/19/- list, v{iélzl 159 discount only £12/14/ 2N3391A 5/6 BC158 3/6
Capacitors and/fresistors for one channel lis E
Printed circuit board free with each transistor set. . RISt 3/6 BC159 3/9
Complete unregulated power supply kit £4/14/8 mone or stereo, subject to discount. 2N3708 3/3 BC187 2/6
Complete regulated power supply kit $9/5/- sukject to discount. Further details on application. ON3704 3/9 BC168 2/3
2N3705 3/5 BC169 2/6
SINCLAIR IC.10 Tutegrated Cirouit Amplifier and Pre-amplifier § CARBON SEELETON PRE-SETS. Small, high 2N3706 3/3 BC177 6/3
This remarkable monolithic integrated circuit amplifier and pre- § quality, type PR: Linearonly, 1003,220 0, 4700 2N3703 4/__ BC178
amp now available irom stock. The equivalent of 13 transistor/ § 1K Q, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 5/6
18 resistor circuit plus 3 diodes and the first of its kind ever. | 470K, 1M Q, 2M2, 5M, 10M © vertical or horizontal 2N3708 2/9 BC179 6/-
It is d.c. coupled and applicable to an unusually wide range of § mountipg, 1/~ each. 2aN83709 3/¥ BD121 1
uses a8 detailed in the manual provided with it. As advertised, ! 8[—
post free 59/6 NET. 2N 3;10 /3/3 BD123 24/3
2N3711 3 BF178 10/6
$-DeCy put an end to *‘birdsnesting”. Components just piug in. Saves valuable time. Use components again and ZN3904 /6 BFX?29 10/9
again, 8-DeC only 30/6 post frce. Compact T-DeC, increased capacity, may be temperature-cyeled T-DeC only 51/ 2N3906 7/6 BFX85 8/3
e 2N8781 23/~  BFX88 7/9
———— ook 2N 3820 25/6 BFY50 4/6
: All new stoc o7 3¢
High ripple current types: Medium elecs. Small elecs. 5;3322 lg/g BFY51 4/3
20000,F 25V 7/4; 2000.F 50V 11/4;5000uF  Axial leads: Values (UF/V):  Axial leads: 510, 10/10, / B3X20 3/9
25V 12/6; 5000,LF 5OV 2L/11; 1000 F 100V 50/50 1/9; 10025 1/9; 100/50  35/10, 50/10 1/ cach, 25/25, 2N4288 3/3 MJ480 21/-
18/3; 20001, F 100V 28/8; 5000 . F 70V 36/-;  2/8; 250/25 2/6; 260/50 3/9; 47/25,100/10,220/101/3 each. 2N 4289 3/3 MJ481 27/~
5000 F 100V $8/3; 1000uF 50V 8/2; 300725 - 3/9: 1000/10 3}-;
2500 F 64V 15/%; 2500 F 70V 19/6. 500/50 4/6; 1000/25 4/6; 2N4291 3/3 MJ491 30/—-
100030 7/=; 2000/25 6/-, 2N4292 3/3 P346A 5/9
- . - 2N4410 4/9 V405A 7/9
PEAK SOUND ENGLEFIELD KITS MULLARD Sub-min electrolyti -
Brillant new stylng and Price 1/3 cach. Axial ity Valon | prarey o
available in two inrms: 0-64/64: 1/40; 1.6/253; 2.5/16: 2.5/64; 4/10; MAIN LINE AMPLIFIER KITS as advertised. Prices Net.
Stereo 15 watts pPer chanmel 4/40; 5/64; 6.4/6.4; 6.4/25; 8/4; 8/40; "0/2 5. [| Authorised dealer.
In kit form with complete 10/16; .10/64; 12.5/25; 16/40; 20/16; 20/64;
amplifier and pre-amplifier - .l 25/6.4; 28/25; 32/4: 32/10; 82/40; 32/64; 40/16;
modules and power supply. Build it 12-+12 or 25125 40/9.5: 50/6.4; 50/35; 50/40; Gi/d; 61/10
Output per channel into 15 12 watts R.M.S.  Price £38/4/- net 80/2.5; 80/16; 80/25; 100/6.4; 125/4; 125/10: J| COMPONEXNT DISCOUNTS:
a5 - 125/16; 160/25; 4; 2 - 250/4; 320, § 109 rders for ts for £5 .
25 WATTS PER CHANNEL As above but Output Per channel into 2_5;’ o 6 41_ z ooﬁ({o';% 3,2.’590/10 250/4; 320/ ff § 5,,2: e oree ggggggggm A A |
150 25 watts R.M.S. Price £563/15/- Net J g {No iscount on net items)
Brict apeciﬁcatiOn:C’I‘otal ha!"rmonickciigto‘rémn q%% ise Tati Wavechange switches: 1P 12W; 2P 6W; 3P 4W -
Inputs: M tic, ic, Tape, i ignal to noise ratios: 4 3 H H H
Bext).?er thaig%%é% aﬁmﬁﬁts. %’fmm factor 2348 211 shanmels. | 4P 3W long spindles, 4/9 each. POSTAGE AND PACKING:
Free un orders over £1.
ENGLEFIELD UABINET to house either above assemblies (as B Slider switches, donble pole double th Please add 1/- if order is under £1.
illustrated) £6 Net OTHER PEAK SOUND PRODUCTS AS B 3/. each. " 4 CH0E MO, Overseas orders welcome: carriage charged at cost.
ADVERTISED.
. . (Dept. PW.1) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM,
] E L EGTROAL E 8 SURREY. Telephone: Egham 5533 (STD 0784-3)
Open 9—5.30 Sats. 1 p.m.

€49
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30 WATT OUTPUT

+ Goldring Transcription Turntable on Plinth
% Shure or Goldring Magnetic Pick-up Cartridge
¥ Super 30 Amblifier in veneered housing
Pair of Stanway II Loudspeaker Units
pecial total price, Four fully wired 6 GI’IS
units ready to ‘‘plug-in’’. Carr. 80/-. D
TERMS AVAILABLE ALL PACKAGE OFFERS

AUDlOTRlNE HIGH FIDELITY
LOUDSPEAKERS Heavy

construction. Latest high efficiency
ceramic magnets. Treated Cone sur-
round for low fundamental reso-
nance. ‘D" indicates Tweeter Cone
providing extended frequency range
up to 15,000 c.p.s. Impedance 3 or 15
. ohms. Please state choice. Excep-

tional performance at lcw cost.
Prices inciude carriage.  HF1001 10° 15W£5.15.0
HFL 5 10W 57/9 HFI20 127 15W  79/9
OF3ID 8 8W 59/ HFIAD 127 15W  89/9
HFSIID 8§ 10W 4 gns. HFI26 12" 15WES. 5.0
HF102D 107 10W 65/- H¥126D 12" 15W£5.15.0

HiGH FIDELITY LOUDSPEAKER UNITS
Cabinets latest style Satin Teak or Afrormosia ve-
neer. A coustically lined orfilled wooliendamping.
Ported where apDropriate, credit terms available

DORCHESTER gjze 16 x 11 x 8in, Appr.
Range 45-15,000 c.p.s. Rating 8-10 watts.

Fittednghﬂuxlaxem Dualfs 19 9
Cone spkr. Imnp. 3 or 15 ohms g

Cars

STANWAY Hl  size 20x108x92in. Rating
10 watts. Incorporating ¥Fane 13x8in.
speaker with rubber cone surround and
11,000 line magnet. High flux tweeter.
Handsome Scandinavian design cabi-
net. Range 35-20,000 ¢.p.s. Imp. 15 ohms. 1 6 Gns
Gives smooth realistic sound output.

GLOUCESTER size 25 x 16 x 10in, 12in, High flux
12,000 line speaker. Cross-over unit and Tweeter.
Rating 10 watts. Frequency range 12| Gns
40-20,000 c.p.s. Impedance 15 ohms. =

E2 CABINET Size1r wide

144" deep, 11" high. Cut for TA12,
Super 15, Super 30 a,nd other am-
plifiers. ‘Roll over’ transp. plas-
tic gover. Satin f’]I‘eiaE or Afror-
mosia veneer finis

e 8 Gns.

MOTOR BOARDS cut for Garrard
Turntables and many other units. Price

12/9

R.S.C. TAG 6 Watt HIGH FIDELITY SOLID

STATE AMPLIFIER
%90 -250v. AC mlgms operat:fod
e s v e Shortc a

L e Ue) 20,000 D& —odB, Harmonic
R Distortion 0-3% at 1,000 ¢.Dp.s.

2" SeDATAtE Bass and Treble
‘1ift’ and ‘cut’ controls. § input sockets for Miks,
Gram, RadioorTape.Inputselectorswitch, Outputtor
3-15 ohm spkrs. Max. sensitivity 5mV. Output rating

plastic ““roll over*’ cover.

RECORD PLAYING UNITS

Money saving units. Mounted
on Plinth. Supplied with
transparent plastic cover.
Ready to plug into Amplifier|
or Tape recorder.
RPZC Garrard SP25 Mk II]
(with heavy turn-
table) fitted Goldring CS80)
high compliance _ceramic
(.‘.;}itereo/ndao%lol cartridge with|
amond stylus.
Inc. Carr. Zzﬂns.
Rpsc Goldring Lenco G168
A ngg‘rans;cr%%tion unity
an cartridge,
Inc. Carr. 286Gns.
QOther types available with]
Magnetic cartridges and with|
alternative design plinths.

for
Record

Package prices apply pro-
viding all individual uynits
are purchased from any
branch within 38 months.
See leaflet.

30 WATT OUTPUT

R.S5.C. SENSATIONAL HIGH FIDELITY STEREO ‘PACKAGE’ OFFERS

Matching as recommended for optimum per-
formanee. Send for ¢coioured brochure showing

other money saving offers. % Garrard SP25 Mk II Turntable on Plinth

% Goldring CS%0 Ceramic P.U. Cartridge with

diamond stylus

Fourfully wired units ready to
H “‘plug-in’’ Special total price

13 WATT OUTPUT

Goldring CS890 Ceramic P.U. C

Special total price.

_ % Super 30 amplifier in veneered housing
* Pair Stanway II Speaker Units

76 Gns. 3"

* Garrard SP25 Mk II 4 sp. player uéll%gn plinth
artridge

* TAl2 Amplifier in velleered hous1ng51

% Pair of Dorchester Loudspeaker GNS.

EXTREMELY ATTRACTIVE PLINTHS fini- Units.

shed in Teak or Afrormosia veneer. Transparent Qr Dep.#£10and 9 mthly payments £5. ]f 0 (To%:sa{l

£59.19.0). Transparent plastic cover 3 gns. extra

R-§-C-TAI2 13 WATT STEREQ AMPLIFIER

FULLY TRANSISTORISED, SOLID STATE CONSTR UCTION
HIGH FIDELITY OUTPUT OF 63 WATTS PER CHANNEL

Designed for optimum performance .
with any crystal or ceramic Gram
P.U. cartridge, Radio tuner, Tape re-
corder, ‘Mike' etc. ¥ 3 separate
switched input sockets on each chan-
nel Y Separate Bass and Treble con-
trols 4% Slide Switch for mono use %
Speaker Output 3-15 ohms % ¥or
200-260v  A.C, mains % Freguency

Response 30-20,000 c.p.s. —2dB % Harmonic Distortion 0-3% at 1000
¢.p.s. Hum and Noise --70dB % Sensitivities (1) 300mV (2) 50mV (3}
100mV (4)2m V. OQutput rating I.H.F.M, % Handsome brushedsilver

finish Faciaand Knobs. Complete kit of parts with full
wiring diagrams & instructions. Factory built with 12
mth gntee 16 GNS or Deposit £5.2.6 and 9 mthly

carr.

123

pymits 31/6 (Total §19,6.0) Or in Teak or Afrormosia venser hous-
ing 191 Gns. Dep. £5.10.6 and 8 mthly pymbs 39/-. (Total £23.1.6).

AUDIOTRINE HI-FI SPEAKER SYSTEMS

R.S.C. PLINTHS
e Playing

liiﬁ units.

i !-'__ cut for

Garrard

Consisting of matched 12in. 11,000 line 15 watt 15 ohm

high guality speaker, cross-over unit and tweeter.

Smooth response and extended frequency range en-

sure surprisingly realistic reproduction. £5 1 ﬂ
Or Senior 15 watt inc. HF 126

Carr. 5/9

LSRR

LENEAB L10 HIGH FIDELITY 10W AMPLIFIER
with separate Pre-amp. Magnet P.U, matching. To clear

15,000 line Speaker £6.15.0 Carr. 6/6
106xs.

SP2seto.

Avallable 59/ 9

with trans. plastic
COVEr, Inc. Carr

INTEREST On Credit
CHARGES salessettled
REFUNDED in 3 months.

6 Gns.

HI-FI SPEAKER ENCLOSURES Teak or Afrormosia veneer &
finish. Modern design. Acoustically lined.

JE8 Size 16 x 11 x Oin. Pressurised. Gives
pleasing results with any 8in. Hi-Fi spealger.
SE8 For optimum performance with any 8in.
Hi-Fi ’speaker. Size 22 x 16 x 9in. Ported.

SE10 For outstandmg results SE12 For excint primnce with 12in Hi-

ith10in Hi-Fl’s
glze 24x1f5x101n f £5 15 0

Prices Inc. carr.

£4.10.0 |
£5.10.0 §

Fi k Tweet
Sl sx g i - £6.15.0

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

TFM1

IInons 1 4

ne.

Carr. Gns
Or factory, built

16t gns. Or in Teak

SOLID STATE VHF/FM RADIO TUNER

+ High-sensitivity 4 200-250v. A.C. Mains opera-
tion. % Sharp A.M. Rejection. % Drift-freerecepn-
tion. % Output ample for any amplifier (approx.
500 m.v.). % Simple alignment instructions. % Gut-
put available for feeding tuning meter, % QOutput
for feeding Stereo Multiplexer. % Tuner head
using silicon Planar Transistors. % Designed

and matching knobs.
wiring diagrams and 1nst;ruct10ns

LHE.F.M. Fully enclosed enamelled case, 9% x 2§ x 5¢in.
Attractive brushed silyer finish facia plate 10¢ x 3¢in.
Complete kit of Darts with full

o 7 Gns.
Or factory built with 12 months’ guarantpe £8.19.9

finished cabinet as
illustrated 19% gns.
Terms: Deposit £5
and 9 monthly pay-
ments £2, Total £23.

for standard 80 ochm co-axial input. Visually matching our Super 15 and
30 amplifiers and of the same high standard of performance and reliability.
The pre-wired tuning head facilitates speed and simplicity of construction.
Printed circuitry. Only high grade transistors and components used. A
quality product at considerably less than the cost of comparable units.
Stereo versicn. all parts 80 &ns. Inc. carr. Assembled 223 gns. inc. carr.

High Grade Components. -
Specifications comparable with
units costing considerably more,

TRANSISTORS § high quality types in
each channel.

OUTPUT 10 Watts R.M.S, continuous

continuous into 3.

INPUT SENSITIVITIES Mag. P.U. 4
m.V. Ceramic P.U. 35 mV. Tape Amp.
400 mV, Aux. 100 mV. Mic, 5 mV. Tape
Head 2:6 mV.

FREQUENCY RESPONSE +2dB. 10~
20,000 ¢.p.s.

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

BASS CONTROL +17 dB to —15 dB at
50 ofs.

HUM LEVEL —80 dB.

into 15© (per channel). 16 Watts R.M.S.

Employing Twin Printed Circuits.
200/250v. A.C. malns oDeration.
HARMONIC DISTORTION 0-1% at

10 watts 1,000 c.p.s.

CROSS TALK 52 dB at 1,000 c.p.5,
CONTROLS 5 Position Input_Selec-
tor, Bass, Treble, Vol., Bal., Stereo/
Mono Switch, Tape Monitor Switch,
Mains Switch.

INPUT SOCKETS (1) P.U. (2) Tape
Amp. (8) Radio. (4 Mic. or Tape Head. -
(Operation of Input Selector assures
appropriate equalisation).

BIRMINGHAI &3t &t.

BRADFORD 10 North Parade. (Halt-day Wed.) Tel. 25348
BLACKPOOL (Agent) 0. & C. Electronics, 227 Church Street
Woestern Arcade 021-236-1279
DERBY 25 0smaston Rdl. The Spot (Hali-day Wed.) Tel. 41361
DARLINGTON 18 priestgate (Half-day Wed.) Tel. 68043
EDINBURGH 133 Leith st. (Hali-day Wed.) Tel. Waverley 5766
GLASGOW 325 Argyle St. (Half-day Tues.) Tel. CITy 4158
HUI.L 91 Paragon Street. (Half-day Thursday) Tel. 20505

Hi-FI GENTRES LTD.

R3.LC. SUPER 30 MKIT HIGH Ffﬂﬂ.‘ TYSTERED AMPLIFIER

CH.ANSIS Stroog Steel construction
ADprox. 12 x 3 x 8in.
FACIA PLATE Attractive design in
rigid PerspeX. Spun silver matching
control knobs as ava.llable

22 Gns.

COMPLETE KIT O
PARTS Carr 15/-
Point to point wiring diagrams and
detailed instructions.
Eminently suitable for use with any
make of Pick-up or Mic. (Ceramic
or Magnetie, Moving Coil, Ribbon or
Crystal) currently available. Superb
sound output quality can be obtained
by use Wll:}sl ﬁ[l;st-tratl_tetanc ary
equipment. Unit factory

stors 28 Gns.
or Deposit £7.5.0 and 9 monthly pay-
ments 56/3 (Total £32.11.3) or in Teak
or Afrormosia veneer housing 31 Gns.
Carr. 15/-. Terms: Deposit £7.3.6 and
9 monthly payvments of 64/~ (Total
£35.19.6). Send S.A.E. for leaflet.

!
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R.S.C. SUPER 15
HIGH FIDELITY
SOLID STATE
AMPLIFIER
ADDrox. as Super 30 hut single
channel. Complete kit with
full constructional details

and point to point wiring
diagrams,

Cazr. 1

Garr- 121 Gns.

or factory built 15¢ Gms.
Carr. 12/6. Terms: Deposit

4 Gns. and 9 monthly pay-
ments 31/1 (Total £18.3.9) or
in Teak or Afrormosia ven-
eered housing. 19 Gns.

(Half-day Wed.)

MAIL ORDERS TO:
Henconner Lane, Bramley,
Leeds 13. No C.0.D. under
£1, Terms C.W.0. or C.0.D,
Postage 4/6 extra uncder £2.
5/9 extra under £5.
supplled. S.A.E. withenqguiries
please. Open all day Sats.

Mail Orders must not be sent to shops

102

Trade

32 High Street. (Half-day Thurs.) Tel, 56¢20 LEICESTER
5-7 County(Mecca) Arcade, Briggate (Half-dayWed) Tel 28252 LEEDS
73 Dale St. (Half-day Wed.) Tei. CENtral 3572 LIVERPO QL

238 Edgware Road, W2 (Hali-day Thurs.) Tel. pAD 1620 LOND QN

60A Cldham Sireet (Half-day Wed.)
Tel. CENtral 2778

106 Newport Rd (Half-day wed) Tel.47056 NIIDDLESBROUGH
41 Blackett Street {Opp. Fenwicks Store)
(Hali-day Wed.) Tel. 21469

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

MANCHESTER

NEWCASTLE ufon

TYNE

SHEFFIELD

650
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THE 'YORK" HIGH FIDELITY 3 SPEAKER SYSTEM

+* Moderate size, only 25 x 14 x 10in. Complste Kit 20 G
+ Response 30-20,000 c.D.s. Impedance 15 ohms. ns. T
% Performance comparable with units costing Carr.12/6 =
considerably more. Consists of (1) 12in, 15 watt Bass unit with Y
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 rahge *spealker, (4) Hi
efficiency tweeter. (8) Woollen acoustic damping material. (6)
Teak veneered cabinet. (7) Circuitand full instructions. Terms:
Dep. £5.10.6 and 9 monthly payments 39/- (Total £23.1.0).
DEMONSTRATIONS AT ALL BRANCHES

R.S.C. A1¢ 30 WATT ULTRA LINEAR HI-FI
AMPLIFIER iighly sensitive. Push-Pull

high output, with Pre-amp./
Tone Control Stages. Performance figures of
factory built units: Hum level —70dB. Frequency
response -+ 3dB 30-20,000¢/s.Sectionally wound out-
put transformer. All high ggrade Components
Valves EF86, EF86, ECC G734,
Separate Bass and Treble Control‘s Sensiti-
vity 36 mV. Suitable for high impedance
microphones, Crystal or Ceramic P.U’s. De-
signed for Clubs, Schools, Theatres, Dance
Halls or Outdoor Funections, ete. For use with Eleetronic Organ, Guitar,
String Bass, etc. Gram, Radioc or Tape. Reserve L. 7. and H.T. for Radio
Tuner. Two inputs with assoclated volume controls so that two separate
inputs such as Gram and “Mike” can be mixed. 200-250v. 50¢/s A.C. mains.
For 3 and 156 ohm speakers. Complete kit of parts with point- 1 5 Gns Carr.
to-point wiring diagrams and instructions. 12/8
Twin-handled perfora.ted cover 27/6. Supplied factory built with EL34 out-
put valves. 12 months’ guarantee for 18 gns. TERMS: Deposit £6.3.0 and
9 monthly payments of 34/- (Total £21.8.0). Send S.A.E. for leaflet.

R.S.C. A11 HIGH FIDELITY 12-14 WATT AMPLIFIER

PUSH-PULL ULTRA LINEAR OUTPUT

] “BUILT-IN” TONE CONTROL PRE-AMP,

: Two input sockets with associated controls

' i\ allowing mixing of “mike” and gram, ete. etc.
i High sensitivity. b valves—RECC83 (2), EL84 (2),
L) EZ81. High quality sectionally wound output
3 transformer. IND. BASS AND TREBLE CON-
TROLS. Frequency response + 3dB 30-20,000 ¢fs.
Hum level —60dB. SENSITIVITY 40 mlllwolts
For Crystal or Ceramic PUs. High Impedance
For Musical Instruments such as String Bass, Electronic Guitars

9% Gns.

“mikes”.
etc. Size approX. 12 X 9 X 7in. For AC mains 200-250v. 50 ¢ps
Output for 3 and 15 ohm spkrs. SAE for leaflet. Complete kit.
Full instructions and point-to-point wiring diagrams. Carr 11/6 (or factory
built 123 gns.) Twin handled metal cover 27/6. TERMS ON ASSEMBLED
UNITS. Deposit 99/6 and ¢ monthly payments of 23/- (Total £15.8.8)

RSC AIIT TRANSIS-
TORISED VERSION of

above complete kit 9 Gns
(Assembled 13 Gns)

R.S.C. BASS-REGENT

50 WATT AMPLIFIER
Pl An exception-
ally powerful
high quality

R.S.C. MAINS TRANSFORMERS

FULLY GUARANTEED. Interleaved and Impreg-

nated. Primaries 200-250v, 50c/s. Screened
MIDGET CLAMPED TYPE 23 x 23 x #1in,

950v_,60mA, 6-3v.Za. ... ... . ... .... 17/11
250-0-250v., 60mA 6:3v.Qa. . ... ........ 18/11

FULLY SHROUDED UPRIGHT MOUNTING

FANE POP 30c LOUDSPEAKERS

12in. 8-15Q 256 watts R.M.S.
continuous. Dual cone. Carr. free £5-1 9-9 FI-FI GENTRES LTD.

R.5.C. COLUMN SPEAKERS Covered in two-tone Rexine/

Vynair, ideal for vocalists and Public Address 15 ohm matching.

C57 15 watls inc five T x 4in. spealers £7.19,

TYPE C4883 WATTS Fitted four 8in. high ﬁux 8 watt speakers.

Overall size approx. 42 x 10 x 5in. Or deposit 87/~ 1 6 Gns
9mthly pmts 34/9 (Total£18.19.9) Carr. 10/-. g

TYPE C4128,50 WATTS.Fitted four12in 11,000 11ne15 wat.t 26 GI'IS

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

Or Deposit £5.17.6 and 9 monthly payments of 54/8 (Tota.l £30.7.0).

30 WATT HI-FI AMPLIFIER

S for Guitar, Vocal or Instrumental Group

“ A 2or 4input, 2 vol. control Hi-Fi unit with Sep-
arate Bass and Trebie controls. Current valves. Peak
output rating. Strong Rexine covered cabinet with hand-
les. Attractive black/gold perspex facia. Neon Indicator.
For 200-250v. A.C. mains. For 3 or 15 ohm speakers. Send
S.A_E. forleaflet. Deposit 5 gns. and 1 9 GIIS Carr.
9mthly payments of3§"18 (Totalg_zgns). = 12/6

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

Solid State Circuitry. 50 Watts Peak Output. 3 separately controlled inputs
for mixing purposes. Separate Bass and Treble Controls, Output for loud-
speakers 3—30 ohms. Suicable for Dynamic, Ribbon or Crystal Mikes. For
Clubs, Theatres, Restaurants, Hotels, Schools, ete. For 1 29 Carr. free
Vocal or Instrumental Groups. Send S.A.E. for leaflet. OBV GNS.

HIGH QUALITY LOUDSPEAKERS

In Teak or Afrormosia veneered Cabinets

L13 13" x 8" 10 Watt
£4 19 9 20Watt1000011nes £8 19 9

10,000 lines
3or150hms. Carr7/é 15 ohms Carr 8/9

FANE ULTRA HIGH POWER LOUDSPEAKERS

All power ratings are R.M.5. continuous. 2 years’ guarantee. Iigh
+ Flux 14,000 line ceramic magnets. Heavy cast chassis.

‘POP’ 100 | "POP’ 60 | ‘POP’ 50
| 18” 100 Watt 15” 60 Watt 127 B0 Watt
21 GINS. cfaigé 12 GNS. Carr,

free
POWER PACK KIT Consisting of Malns transformer, Metal
Rectifier, Electrolvtics. smoothing choke, cha,ssis and circuit. 2 8 ‘I‘I
A.C. mains. Output 250v. 60mA 6:3v. 2a. Supplied with
case in lieu of chassis 32/ﬁ Or assembled 44/-.

MinNI-8 HI-FI Loudspeaker Units Special Offer

Tealk or Afrorinosia veneered cabinet, siZe approx. 103 x 6 x 7%1n.69/11
Peak power handling 8 watts 3-5 ohms. Ine. Carr.

free 10 GNS.

RADIG COMMUNICATION HANDSOGK ' Ovel’

all-purpose 250-0-250v. 60maA, 6-3v, 2a.,0-5-6+3v. 2a. ., 24/9
anit for lesd, 250-0.250v. 100mA, 6-3v. 4a.,0-5-6-3v. 3a. .. 89/8
rthythm, bass 300-0-300v. 100mA, 6-33v. 42;.,0-5;6-(?335».1 .. 89/9
3 ¢ & 300-0-300v. 130mA, 6-3v. 4a., e.t., 6:3v. 1a
d ﬁ;i;t“’ ;g:;i For Maullard 510 Amphﬁer .............. 47,’11
radio, tape. 350-0-350v. 100mA, 6:3v. 4a., 0-5-6-3v. 3a. 39/9
Peak OIi’ rating 350-0-350v, 150ma4, 6-8v. 4a., 0-5-6-3v. 2a. _ | gg;g
; 425-0-425v. 200mA, 6-3v. 4a., ¢.t., 5v. 3a.
Kk Two extra heavy duby | o000 0h0m a6 -8y, 4a.,6-8v. 3a.,6v. 38, 039
12in. Loudspeakers.
% Four Jack inputs and 450-0-450v. 250m A, 6-3v. 4a., c.t., 5v. 3a. 99/9
two Volume Controls for TOP SHREOUDED DROP-THROUGH TYPE
simultaneous use of up to 250-0-250v. T0mA, 6-3v. 2a.,0-5-6-3v. 2a. .. 23/9
four pick-ups or ‘‘mikes’. 250-0-250v. 100mA, 6-3v. 3-5a. ............ 2719
BassGand Trebée con:t};é'/ols 250-0-250v, 100maA, 6;;3v' Za,oe'av. lal ..... 22,;31[9
ns darr. - or 850-0-350v. 80maA, 6:3v. 2a.,0-5-6-3v. 2a. ,, 2911
0 ep. £18.4.9 250-0-250v, 100mA, 6-3v. 4a., 0-5-6-3v. 3a... 39/0
and 9 monthly payments of 300-0-300v. 100mA, 6-3v. 4a.,0-5-6-3v. 3a... 39/9
£5.11.9. (Total 801 gns.). 300-0-300v. 130mA, 6-3v. 4a., 0-5-6-3v. la.
Send S.A . for leaflet. Suitable for Mullard 510 Amplifier .. ... 46/9
G100 100 watt peak output 350-0-350v. 100mA, 6:3v. da.,0-5-6-3v. 3a.,, 80/9
with Pr, speaker cohumnns 350-0-350v. 150mA, 6-3v. 4a.,0-5-6-3v. 3a... 46/11

and a Bass Unit (Six 12°

and Two 15" Spkrs). 393 gns

R.S.C. BATTERY/MAINS
CONVERSION UNITS

FILAMENT or TRANSISTOR POWER PACK Types
6-3v. 1-5a. 8f9; 6-3v. 2a. 9/9; 6-3v. 3a. 13/9; 6-3v.
Ba. 22/8; 12v. la. 9f11; 12v. 3a. or 24v. 1-5a. 23/9;
0-9-18v. 1}a.18/11; 0-12-25-42v. 2a.81/9.

Type BMI | CHARGER TRANSFORMERS 0-9-15v lia. 18/9;
AT all-dry | 2ia. 19/11; Sa. 21/11; 5a. 25/11; 6a.29/9; 8a. 36/0,
battery eli- | AyT0 (Step UP/step DOWN) TRANSFORMERS
minator. | 9.110/190v. 200-230-250v.. ... ..50-80 watts 19/9
Size HIX4X § 150 watls, 33/8; 250 watts 49/; 500 watts 105/-
2iN.approx.

OUTPUT TRANSFORMERS

Standard Pentode 5,000 Q or7,000Q t03Q .. 8/9
Push-Pul} 8 watts BL84 to 3G or 150 .. ... 14/9
Push-Pull 10 watts 6V6 ECL86 t03,5,80r150Q 24[9
Push-Pull EL84 to 3 or 15Q 10-12 watts ,

Completely replaces bat-
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 Ulfra Linear for Mullard 510, eto. 39[9
- Push-Pull 15-18 watts, sectionally wmmd 6L86,
SELENIUM F.W. KTé6, etc., for 3 % 15:1...1.t ..... JTPELE 35/9
H Push-Pull 20 watt high quality sectionally
RECTIFIERS | (Bridged) wound EL34, 61.6, K'T66 etc. to 3or 158 .. 59/

All6/12v. D.C. output. Max.
A.C. input 18v. 1la. &4/3.
2a,. 6!11. 3a. 9/9. 4. 12/9.
6a. 15/9.

SMOOTHING CHOKES
150ma, 7-10H, 250 2 12/9;100mA, 10H, 2003 10/9;
80maA, 10H, 350 Q 8/9; 60mA, 10E, 4000 4/11.

6/12V CAR BATTERY CHARGERS

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

4 amp 49/9 6 amp 69/9

All types 200-250v. A.C. Mains. Built 10/~ extra.
High sensitivity, Two

14 WATT HI-FI AMPLIFIERS &5 mputs Two voL,

controls for mixing purposes. Separate Bass and Treble Controls. Valves
ECC83, ECL86, ECLS6, EZ80. Output for 15 ohm Loudspeaker. 200-250v50 ¢.p.s.
A.C.mains operation. Size approx. 8x 8 x 6in. Factory £7 1 g 1 1 Carr,
built and fully guaranteed. Limited number to ¢lear at 10/~

16,000

copies sold

i Now in its
i second printing

Radio Communication Handbook
832 pages of everything 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

THE VHF-UHF MANUAL

By George Jessop, G6JP

A complete manual for frequencies above 30 MHz. Covers
aerials, receivers, transmitters and test equipment. The
first book of its kind outside the USA. 23s post paid

THE RSGB AMATEUR RADIO CALL BOOK

1970edition containing 120 pages
Complete up to date listing of all amateur stations in the
U.K. and Eire together with much operating information
including beam headings and list of prefixes.
7s 3d post paid
Obtainable from :

RADIO SOCIETY of GREAT BRITAIN

35 DOUGHTY STREET, LONDON, WC1

651

Wwww_ americanradiohistorv.com


www.americanradiohistory.com

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 notfill in the coupon below and find out how ?

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

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

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

P.M.G. Certs. in Radiotelegraphy

General Certificate of Education, etc.

Examination Students coached until successful

N EWSELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory and prac-
tice of valve and transistor circuits, and servicing work while
building your own bB-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.

£ EEN S mm e me NN NS WGOR RAM NN NN M N Mm M R M SR M ey

| INTERNATIONAL CORRESPONDENCE SCHOOLS :
: Dept. 171, Intertext House, Stewarls Road, London, S.W.8 I
| Please send me the |CS prospectus—free and without obligation. 1
: (state Subject of Exam.) :
| ' |
I name |
| 1
| ADDRESS ]
1 170 1
1 ) [
INTERNATIONAL CORRESPONDENCE SCHOOLS
652

SEND NOW for your

FREE

CALENDAR

DIARY SECTION
DECIMAL COIN TABLE
DATA SHEETS

These are all included in our

1970 ENLARGED CATALOGUE

RESERVE your copy now for
despatch early in January

Write to

W.E.C. LTD. (W)

74 THE STREET, ASHTEAD, SURREY

A new catalogue will be sent to readers in possession
of our 1969 catalogue.

Listen to the
world with
Eddystone

‘When you own an Eddystone
communications receiver. you have the
broadcasting world at your finger tips
wherever you happen to be - on land or
at sea. The reputation these sets have attained is proof of their excellence
and reliability and at Imhofs, there is a special Eddystone department.
where you can see, hear and compare all models listed here.

Same day despatch to any part of the world; free delivery in the U.K.:
plus after sales service for which Imhofs and Eddystone are world famous.

EDDYSTONE EB35 Mark LI broadeast receiver AM/FM fransistorised.
A high performance all-band receiver, can also be used asa ‘Hi-Fi' tuner.
Powered by 6 SP2 torch cells. or. with Type 923 power supply unit, from
AC mains. £82.4,9d.

EDDYSTONE 940 (13 valve) communications receiver. A connoiseur’s
instrument combining ‘Professional’ appearance with performance: has a
world-wide reputation, two RF stages ensure high-sensitivity. £153.0.0d.
EDDYSTONE EC10 transistorised_c ications receiver. An en-
thusiast’s receiver at a modest price. Embodies features usually only found
in much more expensive designs. Powered by 6 SP2 torch cells or Type 924
power unit (AC).  £59.10.0d.

EDDYSTONE EC16 Mark II transistorised tions receiver.
A de-luxe version of this famous design now incorporating ‘S’ meter and
limited fine tuner. £69.10.0d.

EDDYSTONE EA12 ‘Ham Band’ receiver. Built to professional stan-
dards but specifically for the amateur enthusiast. High sensitivity for all
reception modes MCW, AM and SSB. FSK adaptor available as
ancillary £195.0.0d. .
EDDYSTONE EY11 a variant of the EC10 tailored to the requirements
of the small off-shore boat owner. Available shortly.

There is an Eddystone Communications receiver for any frequency between
10k Hz and 1000 MHz full details from Imhofs or your local Eddystone agent.

DISTRIBUTORS

Dept:PW 1
112-116 New Oxford Street, London, WCI Tel: 01-636 7878
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Heathkit for the new “~“Compact”
Sound
of the 70°s

The fabulous sterec “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.

Total Kit Price £54. Carr. 13/-

The AD-27 is similar but uses the MA—70 turntable 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.

Total Kit Price £82. Carr 13/-

Heathkit offer many excellent loudspeaker systems
the new “Ambassador” HF 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, 5in.
mid range and a 1in. Dome Pressure Tweeter.

Excellent value at £29.16.0 Carr 15/

The complete Heathkit hi-fi range of stereo zmplifiers,
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 Ihe'
FREE Catalogue
and see for

o

A!\\ABASSDOR SPEAKERS

OQV ¢
X
A OQ & N
DAYSTROM LTD & &
PPt aaw GLOUCESTER & W
GL2-6EE o
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CAR LIGHT FLASHERS

Heavy duty light
flasher employs a
condenser discharge
principle operating
on electro mechani-
cal relay. (As inset).
Housed in strong
plastic case. Flashing
rate between 60-190
per minute, 12V
DC operation. Maxi-
mum Joad 6 amps. Size 2-11/16in. dia. x 4in.
Supplied brand new at a fraction of original
cost. 8/8 each P. P. 2/6. (3 for 17/8 P, P. 4/6).

HAMMARLUND SP600JX

COMMUNICATION RECEIVER
gigo E:(:cl;_ﬂ Me/s in 6 bands. Few only.

R209 MK 1i
COMMUNICATION RECEIVER
11 valve high grade communication receiver
sultable for tropical use. 1-20 Mc/s on 4 bands,
AM/CW/FM operation. Incorporates pre-
cision vernier driver, B.F.O., aerial trim-
mer, internal
speaker and
12v. D.C.
internal po-
wer subply.
{ Supplied
in, excellent
condition,
fully tested
4 and checked
$15.0.0.

Carr.

13A DOUBLE BEAM
OSCILLOSCOPES

T An excellent general pur-
L - poze D/B oscilloscope.
T.B. 2 cps-750 Kefs.
¥ Bandwidth &5 Me/s.
Sensitivity  33mV/CM.
Operating voltage 0/110/
200/250V. A.C. Supplied
i| in excellent working con-
o (%t dition . £82,10.0. Or com-
ol B Y plete with all accessories,
= 1-]' probe, leads, 1lid, ete.

= 205, Carriage 30/—.

20/~

TYPE

MARCONE

T/44/TF956

AF Absorpiion
Wattmeter

1 pfwatt to 6 watts.
£20. Carr. 10/-.

SOLARTRON CD-1016
OSCILLOSCOPE

Double beam. D.C. To § Me/s. Excellent
condition. £586 each. Carr. 20/-.

GEARED MAINS MOTORS

Paralux type SD18 230/250V.
Reversible. 30 r.p.m,
1b. fins. Complete
with capacitor. Excellent
condition. 98/8.
Carr. 10/

SOLARTRON CD.7118.2

OSCILLOSCOPES
Double beam. D.C. to 9Me/s. Perfect order,
£65. Carr. 50/-.

T0-3 PORTABLE OSCILLOSCOPE
5 3in. tube. Y amp. Sensiti-
vity 0-1v p-p/CM. Band-
width 1:5 eps-1-5 MHz.
Input imp. 2 meg Q 25pF.
X amp. sensitivity 08¢
p-p/CM. Bandwidth 1-5 cps
—~800KHz. Input imp. 2
M meg @ 20pF. Time base.
5 ranges 10 cps-300 KHz.
E Synchronization. Internalf
external. Illuminated seale 140 x 215 x 330
mm. Weight 154 1b. 220/240V. A.C. Supplied
brand new with handbook. £35.0.0. Carr.19/-.

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

A new portable
bridge offering ¢x-
cellent range and
accuracy at low
cost. Ranges: R.
10-11-1 megQ
6 Ranges -+19%,.
L1l @ H - Iil
HENRYS 6 Ran-
ges —29%. C. 10pF
+1110mFd. 6
TURNS RATIO 1:1/1000-

Ranges +2%.
1:111090. 6 Ranges 1 19%. Bridge voltage at
1,000 cps. Operated from 9 volfs. 100(LA.
Meter indication. Attractive 2 tone metal
case. Size 74 x5 x 2in. £20. P. & P. 5/-.

654

UNR-30 4-BAND COMMUNICATION RECE(VER

Covering 550 Kcfs—30 Mc/s. Incorporates BFO. Built in
speaker and phone jack. Metal cabinet. Operation 220/
240V. A.C, Supplied brand new, guaranteed with j3 "_'ﬂ‘pﬂ.nu_ﬁlu

instructions. Carr. 7/6 1 3 gn S ey

.'l'.'-'l'.F,';Ii

TRIO JR.310 New Amateur Band 19-80
Metre Receiver in stock. £77.10.0.

LAFAYETTE SOLID STATE HAGOC RECEIVER
5 BAND AM/CW/SSB AMATEUR AND SHORT
WAYVE 150 Ec/s-400 Kc/s and 550 Kc/s-30 Mc/s
FE T front end @ 2 mechanical filters ® Euge
dial @ Product detector @ Variable BFO @
Noiwe limiter @ S meter @ 24in Bandsvread @
230V. A.C./12V, D.€. neg. earth operation ® RF
gein conirol. Size 15in. x O%in.x 81in, Weight 18
Ihs. EXCEPTIONAL VALUE. £45. Carr. 10/-.
S.A.E. for full details.

AVOMETER MOVEMENTS

20K0/V

SI_ia.re movements for Model 8 or 9. (Fitted
with Model 9 scale) or basis for any multi-
meter. Brand New &Boxed. 69/8. P. & P. 3/6.

AVO 48A. Perfect order with set of shunts
and resistances. $12,10.0. P, & P. 7/6.

i LA INENNE . TRIO COMMUNICATION
] B *%&! RECEIVER MODEL 9R-59DE

4 band receiver covering 550 Kec/s to 30 Me/s
| continuous and electrical bandspread on 10, 15, 20,
40 and 80 metres. 8 valve plus 7 diode circuit,
| 4/8 obm output and phone jack. S38B-CW @ ANL
@ Variable BFO @ 8 meter @ Sep. bandspread
dial @ IF 456 Kc/s @ Audio output 1.5 W. @
Variable RF and AF gain controls. 115/250V.
A.C. Mains. Beautifully designed, Size: 7x 1§ x
and service data. £42, carriage paid. TRIO COMMU-

10in. With insfruction manual
NICATION TYPE HEADPHONES. Normally £5.19.6. OUR PRICE £3.15.0 if purchased
with above receiver. .

TRIO JR. 500SE 10-86 Metre
Receiver £69.10.0

TRIO TS 510 AMATEUR TRANS.
CEIVER with speaker and mains P.8.U.
£212. IN STOCK!

LAFAYETTE HA-800 SOLID STATE sorraenss v
o

L
[

AMATEUR COMMUNICATION RECEIVER

Six bands 3:5-4, 7-7+3, 14-14-35, 21.21-45, 28-29+7,
{§0-54Mcfs. Dual conversion on all bands. 2 x 455
Kejs mechanieal filters. FET front end, product
detector, variable BFOQ, 100Kc/scrystal calibrator.
‘S Meter. Huge slide rule dial. OpeTration 230V A(!
er 12V DC. Bize 15 x93 x 8%in. Complete with
instruction manual. £57.10.0 Carr. Paid. 100K ¢/~
crystal 38/6 extra.

RCA COMMUNICATIONS
RECEIVERS ARSSD

Latest release by ministry BRAND NEW in original
cases. 110-250v. A.C. operation. Frequency in 6
Bands. 535 Kefs—32 Me/s continuous. Outpuf im-
pedance 2+5-600 ohms. Incorborating crystal filter,
noige limiter, variable BFO, variable selectivity, ete.
Price £87.10.0. Carr. £2.

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER
A completely new transistorised receiver covering -

152-174 Me¢/s. Fully tunable or erystal controlled i
(not supplied) for fixed frequency operation. In-
corporates 4 INTEGRATED CIRCUITS. Built
in speaker and illuminated dial. 8quelch and vol
ume controls. Tape recorder output. 75Q aerial
input. Headphone jack. Operation 230V. AC
12V. D.C. Neg. earth. £87.10.0, Carr. 10/~

CLASS D WAVEMETERS

CRYSTAL CALIBRATORS NO. 10

A crystal controlled hetero- - 8mall  portable
dyne i frequency meter - crystal controlled
covering 1:7-8 Mc/s, wavemeter. Size

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. £7.19.8, Carr. 7/6.

CLASS D WAVEMETERS No. 2

Orystal controlled. 1:9-19 Me/s. Mains or |
12V. D.C. operation. Complete with calibra-
tion charts. Excellent condition. $12.10.0.
Carr, 30/—.

7 x T4 x 4in.
Frequency range
500 Ke/fs—-10 Me/s
(up to 30 Me/s on
harmonies).
Calibrated dial.
Power require-
ments 300V. D.C.
15mA and 12V.
D.C. 0.3A.
Exeellent condition.
89/6. Carr.7/6.

CLEAR PLASTIC PANEL METERS

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

500-0-5001A27/8  50mA...... 150V. D.C...
27/8  100mA 300V.D.C.. @
1-0-lmA | ... 150mA 500V. D.C.. .27/8
2mA | 200mA ... 750V. D.C.. .27/8
5:1;1 . 300mA .. .. 15V. A.g. g;;g
10 500mA .... 30V. A
750mA IV. D.C onfg  180V.AC...27/6
1 amp . 10v. b aye  300V. ACII8%6
2 amp V.D.C....27/ 500V. A.C.. .87/6
¥ amp 20V.D.C....27/6 8 meter LmA 38/-
20mA 100V. D .C...27/8 VU meter . 42{~

Brand new, guaranieed and carriage paid.
High quality construction. Input 230V. 50-60 cycles.
Output full variable from 0+260 volts. Bullk quantities available.
L amp.—£5,10.0; 25 amp—£6.15.0; 5 amp.—%£9.15.0;

8 amp.—£14.10.0; 10 amp.—$18,10,0; 12 amp.—£21.0.0;

20 amp.—£37.0.0.

Wwww_ americanradiohistorv.com

TE-40 HIGH SENSITIVITY
A.C. VOLTMETER :

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

100/300V. R.N.8,  4cps.-
1-2 Mcfs. Decibels —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 Kec/s. on 2 ranges. Qutput
5000 or5k Q. Operation 200/250V. A.C, Sup-
plied in perfect order. £12.10.0. Carr. 10/~.

TE-65 VALVE VOLTMETER

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

£17.10.0. P. & P. 6/-.
Additional probes avail-
able:R.F.35/-.H,V.42/6.

COSSOR 1049 DOUBLE

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

AM/FM SIGNAL GENERATORS

Ogcillator Test No.
2. A high quality
precision instru-
ment made for the
ministry by Airmec.
Frequeticy coverage
20-80 Mc/fs.

= CW/FM. Incor-
Porates precision dial, level meter, precision
attenuator 112 V-100mV. Operation from 12
volt D.C. or 0/110/200/250 volt A.C., Size
12 x 84 x %in. Supplied in brand new con-
dition complete with all conmectors fully
tested. 845, Carr. 20/-.

EDDYSTONE VHF RECEIVERS

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

Excellent

TE-16A  Transistorised
Signal Generator. 5 ranges
4400kHz-30mHz, An inex-
‘fpensive instrument fortha
handyman. Operates on
9v battery. Wide easy to
read scale.300kHz modu-
lliation. 5% x5%x 3§in.
Ll Complete with instruc-

Eations and leads. £7.19,6,
P. & P. 4/-.

FIELD TELEPHONES TYPE L
Generator ringing, metal cases. Operates from
two 1:5V batberies (not supplied). Bxcellent
condition. £4.10.0 per pair. Carr. 10/-.

AUTO TRANSFORMERS
0/115/230V. 8tep up or step down. Fully
shrouded.

150 W. £3. 2.8. P.
300 W. £2194. P.
500 W. £4,100. P, &
1,000 W, £6.10.0. P. &
&

&

& P.
& P,

1,500 W. £7,19.6. P.

P.

P. 7/6.

P. 8/6.
7,600 W. £15.10.0. P. & P.

G W. SMITH

& CO (RADIO) LTD.
Also see oppos. page
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ARF-100 COMBINED AF-RD
SIGNAL GENERATOR

AF. SINE WAVE
20-200,000 cfs.
Bguare wave 20—
30,000 efs. OfP.
HIGH INMP. 2iV.
P/P600Q 3-8V. P[P.
TF 100 Kec/s-800
Mejs. Variable R.F.
attenuation int/ext. modulation. Incorpor-
ates dual purpose meter to monitor AF out-
put and % mod. on R.F. 220/240V. A.C
£80.0.0, Carr. 7/6.

TE-20D RF SIGNAL GENERATOR

Accurate wide range sig-
nai generator covering
ci il 120 Ke/s-500 Me/s on
6 bands. Directly cali-
brated Variable R F at-
tenunator, audio output.
Xtal socket for calibra-
tion. 2204240V, A.C.
Brand new with instruc-
e | tions. &£15. Carr. 7/6.
. Size 140 %215 x170 mm.

PEAK-§0UND PRODUCTS. Full range of
Amplifiers, Kits, Speakers in stock.

TY75 AUDIO SIGNAL

GENERATOR

Sine Wave 20c¢fs to 2060
kefs. Square Wave 20cfs |,
to 30ke/s. High and low -
impedance output. Out- |
put variable up to 6 volts.
220/240 volts A.C. Size
210 x 159 x 120 mm.
Brand new with insirue-
tions. £18, Carr. 7/6.

MARCONI TF142E DISTCRTION FACTOR
METERS. Excellent condition. Fully tested.
£90, Carr. 15/-.

LAFAYETTE TE-46 RESISTANGCE
CAPACITY ANALYSER

2 pF-2000 mFd
2 ohms 200 meg-
ohms. Also checks
impedance, turns
ratio, insulation,
800/250V. A.C.
Brand New
£17.10.0

Carr. 7/6.

MODEL ZQM TRANSISTOR CHECKER
it has the fullest eapacity for
checking on A, B and Ico.
Equally adaptable for
checking diodes, ete.
Bpec.: A: 0-7-0-9967.
B: 5-200. TIeo: 0-50
microamps OG-BmA.
Resistance for diode
2000-1M Q. Supplied
complefe with instruc-
tions, battery and lead. £5.19.6. P. & P, 2/6

ADVANCE TEST EQUIPMENT
Brand new and boxed in original sealed cartons
VM. 76 VALVE VOLTMETER. R.F. measure-
ments in excess of 100 Me/s and D.C.
measurements up to 100V with accuracy of
+29% D.C. range-300 MV to 1 KV. A.C.
range 300 MV to 300 V RMS3. Resistance
-02-500 M Q. Price £72.

VM.79 UHF MILLIVOLT METER. Tran-
sistorised. A.C. range 10 MV-3 V. D.C.
cutrent range -01pA—3 MA. Resigtance
1 ohm-10 megohms. Price $125.

H1B AUDIO SIGNAL GENERATOR. 15 ¢/s—
50 EKe/s. sine or square wave. Price £30.
J1B AUDIO SIGNAL GENERATOR. 15 c/s—
50 Kcfs. Price £30.

TT1S TRANSISTOR TESTER. #£37.10.0.
Carriage 10/- per ifem.

SOLARTRON MONITOR
OSCILLOSCOPE TYPE 101

An extremely high quality oscilloscope with
time base of 10 tL/sec to 20m/sec. Internal ¥
amplifier. Sepa.rate ains power supply 200/
250v. Suppled in excellent condition with
cables, probe, ete., as received from Ministry.
£8,19.8, carriage 30/-.

HOSIDEN DHO4S 2-WAY STEREO
HEADSETS

Each headphone con-

taing & 2zin. woofer
and a fin. tweeter.
Built in individuaal

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

G.W.SMIT

All Mail Orders to=

147, Church Street, Londan, W.2
Tal: 01-262 G562

[ Trade supplied}

The Xafest sdntum QR Rulls
dstails of a sompréhensive
rangs of HI FI . EQUIPMENT:
COMPONENTS, TESTECH
MENT ang commwm‘mggg

’ EC’tBi PM ENT.

Nigh

2 pages, fulby i
trated and detait
ing thoublhlls pf.

FOLL CURRENT RANGE OFFERED BB.AND NEW AND GUARANTEED AT FANTASTIG

SAVINGS

SRP22 Stereo £5.19.6 *8P25 MK II £11.18.6
*1025 Mono  #£7.10.0 *SL35 £11.19.6
*1025 Btereo  £7.16.0 ATOMKII £12.10.0
*2025 Jterec  £7.19.6 TSLED £14.14.0
*92(25T /¢ AP75 £17.12.0

Mono/Stereo £8.17.6 401 £28. 7.8
*3000 8tereo  £0.190.6 8L75 £28.10.0

Carriage/insurance 7/6 extra any model. WB4 L
‘Bases £3.18.6. 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.

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER

19 transistors, 8 diodes, THF music power, 30W
at 8Q. Response 30-20,000 4 2dB at 1W. Dis-
tortion 19
Output 3-16 Q. Separate L and R. volume con-
trols. Treble and bass confrol. 8tereo phone jack.
Brushed aluminium, gold anodised extruded front
panel with complementary metal case. Size 10} x
3 9/16>7 18/16in.
£28. Carriage 7/6.

or less. Inputs 3V and 250mV.

Operation 115/236V. A.C.

TE-51. NEW 20,000Q/
-1.53 VOLT MULTIMETER with
“I overload protection and
| mirrer scale. 0/6/60/120/
1,200v. A.C. 0/3[30/60/
3 | 300/600/3,000v. D.C

0-60(LA/12/300mA. D. .
0/60K {6 meg. ohm. 92/8.
P. & P. 2/6.

ISy

MODEL AS-100D. 10K F
QIVOLT. bin. mirror
geale. Built-in  meter
protection.  0/3/12/60/
120/300/600/1,200v DC
0/6/30/120/300/600v
AC.  0/10pA/6/60/300
mA/12 amp. 0/2K/200K
J2M/200M Q. —20

to
+17dB. £12.10.0. P. &
P. 3/6.

MODEL TE-80 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. 16XK/160K/1-6{16meg
Q. —20to +63d8. £7.10.0.
P. & P. 3/-

MODEL TE~70. 30,000
OFV. 0/3/15/60/300/600
/1200y DC. 0/6/30/120/
600/1200v AC. 0/30pL4.
/3/30/300mA. 0/16 /160
K/1-6M/16 Meg. Q.

£510.0. P. & P. 3/-.

MODEL

PT-34.
1,000 OPY. 0/10/50
1250/500/1,000v AC
and DC. 0/1/100f
500mA DC. 0/100K
.38/6.P. & P. 1/6.

H&CO.(:

TE-900 20,000Q/VOLT
GIANT MULTIMETER
mirror seala snd overload
protection. 6in. full view
meter. 2 colour scale. 0f
2-5/10] 250/ 1,000/ 5,000
V. AQC. 0/25/12-5/
10/50/250/ 1,000/5, 000v.
D.C.O/50UA/1I10/160
500 mA/10 amp. D.C.
02K /200K /20 MEG.
OHEM. £15. P. & P. 5/-.

MODEL TE-10A. 20k Qf
Volt  8/25/50/250/500/2,500v.
Dg 10/50/100/500/1,000 v.

0/B0LA/2-5m A [250m A D.C.
0/6K/6 meg. ohm. —20 to
+224B.

10-0, L00mFd. 0-100-0-1mFd.
69/6. P. & P. 2/6.

LAFEYETTE 57 Range
Super 50kQ/volf Multi-
meter. D.C. volts 12 mV
~1000¥. A.C. volts 1-5V
-1000¥. D.C. current
251, A-10 amp. Ohms 0
10meg @ dB—20 to + 81
dB. Overload protection.
£12.10.0, Carr. 3/6.

MODEL TE-80. ) |
OPV. 0/10/50/100/500/
1,000v A C 0/8/25/50/250/
500/1,000V DC. 0-50uA,
5/50/500mA. 0/6K/60K/600
K/6meg. £4.17.6. 2. & P. 3/-.

MODEL TE-12
20,000 O.P.V. 0f0- 6[6/30/120/
600/1 ,200/3,000/6,000v.
0/8/30/120/600/1,200v. A C.
0/606LLA[6/60/600mA. 0/6Kf
600K /6Meg./60 Meg.Q 50pF.
0-2m¥d.£5,18.8. P. & P. 3/6.

'.aul_l

* TBANSISTOBISED 3] TUNEB *
; TRANSISTOR

ONLY 6x4 X 24in.
3I1I.F.stages.
Double tuned dis-
criminator. Ample
o . i output to feed most
ampi.iﬂers,Opere.tes on 9Vhattery.Coverage 88
-108Me/s Ready built ready for use. Fantastic
value for money. £6.7.6. P. & P. 2/6

Stereo multiblex adaptors 99/86.

TRANSISTORISED
TWO-WAY
TELEPHONE
INTERCOM

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

£6.19.8. P. & P. 3/6.

SINCLAIR EQUIPMENT

Z12 12 watt amplifier, 89/6
y PZ4 Power Supply Unit 89/8
Stereo 25 Preamp. £9.19.8
Q14 Speakers  £7.18.6
Micromatic Readio  Kit.

49/6. Built 59/6.

Now in Stock
IC10 59/6. Al post paid.
SPECIAL OFFER
Two ZI2 Amps., PZ4 Power Supply, Stereo
25 Preamplifier, £22, or with two Q14
speakers, £37.

NEW SINCLAIR 2000 SYSTEM

35 watt Integrated Amplifier, £29, Carr. 5/-.
Self-powered FM Tuner, £25. Carr. 5/-.

ECHO HS-606 STEREO HEADPHONES

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

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

TE111. DECADE
RESISTANCE
ATTENUATOR

Variable rabnge 0~ =%
111dB.Connections,
Unbalanced T and
Bridge T. Tmpedance 600 range (0-1dB x
10) + (1dB x 10} + 10 + 20 + 30 + 404B.
Frequency: d.c. to 200kHz (—3dB). Accur-
acy: (-05dB. +Indication dB X 0-01.
Maximum input less than 4W (50V). Buils in
600 Q load resistance with internalfexternal
awitch. Brand new £27.10.0. P. & P. 5/-.

RECORDING HEADS
COSMOCORD %-track heads. High mp.
record [playback 85/-. Low imp. erase 20/-.
MARRIOTT i-track heads. High imp.
record/playback 85/-. Low imp. erase 20/-,
Post extra.

Carr. 10/- .

AMERICAN TAPE

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

3in. 225fs. L.P. acetate
8iin. 600ft. T.P. mylar ,
Bin. 60014, std, plastic .
5in. 9004it. L.P. acetate
5in. 1,200it. D.P. mylar .
5¢in. 1,2001t. L.P. acetate .
5iin. 1,200ft. L.P. mylar . . ..
B%in. 1,8008t. D_P. mylar . .
63in. 2,400ft. T.P. mylar ..
7in. 1,200ft. std. acetate ..

7in.1,800ft. L.P. acetate ............. 15/-
7in. 1,8006, L.P. mylar ... .......... 20/~
7im.2,400ft. D.P. mylar ... .....0.u... 25/~
7in. 3,600ft. T.P.mylar ... ........... 45/-

FPostage 2f—. Over £3 post paid.

MAXELL TAPE CASSETTES
60, 10/8; C90, 14/8; C120, 19/8. Post extra

. 3 LISLE STREET, LONDON, WL‘: 2 Tel: 01-437 8204

34,LISLE STREET, LONDON, W.C.2 Tek 01"43? 9155

311, EDGWARE ROAD, LONDON,W.2 Tel: 01- 262 0387
OPEN 9-8 MONDAY TO SATURDAY |EDGWARE ROAD /20AY THUBSDAY)

Wwww_ americanradiohistorv.com
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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 compatible
cartridges, new in sealed manufacturers’
cartons 22/6 plus 2/6 p/p.

BASF TAPE 25 % ofF

Bin. 600ft. 14/— 900ft. 19/— 1200ft. 30/—

53in. 900ft. 19/— 1200ft. 24/— 1800ft. 39/—

7in. 1200ft. 24/~ 1800ft. 36/— 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.

R 97/6 each plus6/6 P. & P.

PRICE

E.M.l. HI-FI SPEAKERS

SET 450: 13 x 8 with two built-in tweeters
and cross-over unit. Our Price 69/6
3 or 156 ohm, 10W, 40-13.000Hz.
SET 850: 63in. bass plus 32in. 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
£f s d
SP25 Mk. I .. 11 9 6
AP7% .. .. .. 1719 6
SLeéb .. .. .. 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 all 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 30-10,000¢/s.
OUR SPECIAL PRICE

£5.9.6 plus 6/6 P. & P.

The greatest budget system available today—
can’i be beaten——price or quality anywhere—
look at these great features—then compare;

Teleton FZ000 Mk. Il. Tuner
amp. Latest version with all the
new features. Tuning indicator—
fused circuit protection, AM—FM
fitted multiplex, AF.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 0
Sonotone 9TA stereo cartridge

with diamond styli—a perfect

match 4 2 0
Piinth/Cover elegantly styled 7 00
Plugs and Leads all supplied 1 5 0
Normal Retail Price £78 18 8
Exclusively offered by WALBON 63 —+ 25/~
at the remarkably low price of g" Carr.

All items may be purchased separately.

WALDON ELECTRONICS, 707 Blackburn Road, Bolton, Lancs.

PLEASE ENCLOSE 2/- IN STAMPS WITH ENQUIRIES

Bolton 54280

17in.—£11.10.0
19in. BBC 2
FERGUSON 39 Gns.

TWO-YEAR GUARANTEE
EX-RENTAL TELEVISIONS

FREE [ILLUSTRATED
LIST OF TELEVISIONS
177 —19" —21" —23"
Wide range of models, sizes and prices
Carr. ins. on ail sets 30/—
DEMONSTRATIONS DAILY
LR _R_8_ R _§ 3 B &8 B § 38 §—3

TWO-YEAR GUARANTEED
REGUNNED TUBES
70° and 90° 14in.—69/6, 17in.—89/6, 21in,.—
99/6. 110° 17in., 19in. and 21in.—99/6.
23° (not bonded)—119/6. Exchanged bowls.
Cart. 10/6.

COCKTAIL/STEREQGRAM CABINET 15 gns.

Polished walnut veneer with ¢legant
9lass fronted cocktail compartment,
padded. Position for two 10in. ellip-
tical speakers.
sPace. Helght 35%in., width 52%in.,
depth 143in. Legs 1 gn. extra.

il L L L

Record storage

PRINTED CIRCUIT KIT

BUILD 40 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 41”7 % 23", (2) 1 Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio, ete. (4) Resist. (5) Resist Solvent.
{6) Etchant. (7) Cleanser/Degreaser. (8) 16-page Booklet Printed Oireuits for Amateurs.
(9) 2 Miniature Radio Dials SW/MW/LW. Also free with each kit. (10) Essential
Design Data, Circuits, Chassis Plans, ete. for 40 TRANSISTORISED PROJECTS.
A very comprehensive selection of circuits to suit everyone’s requirements and
constructional ability. Many recently develobed very efficient designs published
for the first time, including 10 new cireunits.

EXPERIMENTER'S
PRINTED CIRGUIT KIT

Postage & Pack. 1/6 (UK)
Commonwealth:
SURFACE MATL 2/-
ATR MAIL 8/~

Australia, New Zealand
South Africa, Canada.

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler
detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio
Amplifier. (5) Carrier Power Conversion Receiver. (6) Split-Load Neutralised Double

Speakers 10/-: 31”250, 4"—10Q.
7" x 4”-—3Q. Brand new. P. & P.2/6
Asstd. Condensers: 10/~ for 50.
P. & P. 7/6. Asstd. Resistors: 10/-
for 50, P. & P. 4/6. Asstd. Controls:
10/~ for 25. P. & P. 7/6. Transistors:
Mullard matched output kit 8/-
0OCs1D—2 OC81'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 9"x63"x33”
P. & P. 4/6. Similar cases In plastic 7/6.

RECORD PLAYER CABINETS 49/6. Cloth covered, size 163" x 141" x8”. Takes
any modern autochanger. P, & P. 7/6.

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

STRIP LIGHT TUBES 39 each. 117 (284 mm.) 230/240 volts, 30 watts. [deal
for cocktail cabinets, illuminating pictures, diffused llghting etc. 6 for £1.
P. & P. Iree.

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

Reflex. (7) Matchbox or Photocell Radio. (8) “TRI-FLEXON” Triple Reflex with
self-adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 8 designs yet offered to the Home Constructor anywhere in the World.
8 Subminiature Radio Receivers based on the *‘Triflexon” cireuit. Let us know
if you know of a smaller design published anywhere. (10) Postage Stamp Radio.
Size only 162~ x 957 x -25”, (11) Wristwatch Radio 1-15” K +80” x <567, (12)
Ring Radio -70" X 70" x -55°. (18) Bacteria-powered Radio. Runs on sugar or
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Awmnpiifier. (16) Inter-
eom. (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-Seeking Animal,
Guided Missile. (20} Perpetual Motion Machine. (21) Metal Detector. {22) Transistor
Tester. (23) Human Body Radiation Detector. (24) Man/Womsan Discriminator.
(25) Signal Injector. (26} Pocket Transceiver (Licence required). (27) Constant
Volume Intercom. (28) Remote Control of Models by Induction. (29} Inductive-Loop
Transmitter. (80) Pocket Triple Reflex Radic. (31) Wristwatch Transmitter; Wire-less
Microphone. (32) Wire-less Doot Bell. {33) Ultrascnic Switch/Alarm. (34) Stereo
Preamplifier. (35) Quality Btereo Push-Pull Amplifier. (36) Light-Beam Telephone
“Photophone’. (37) Light-Beam Transmitter. (38) Silent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drili Speed Controller.

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

Send a 8.4.E. for full details, a brief descrivtion gnd Protographs of all Kits and all
52 Badio, Electronic and Pholoeleciric Projects 4 bled.
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21kW FAN HEATER
Three position switching to
suit changes in the weather.
Switeh up for full heater (23}
kW), switch down for half
heat (1§kW), switch central
blows cold for summer eooling
—adjustable thermostat acts
as auto controj and sajety cut-
out. Complete kit £83.15.0.
Post and ins. 7/6 or made up
mode] £4.15.0, Post & ins. 7/86.

FLUORESCENT CONTROL KITS
Each kit comprises seven items—Choke, 2 tuix
ends, starter, starter holder and 2 tube clips,
with wiring instructions. Suitable for normal
fluorescent tubes or the new “Grolux” tubes for
fish tanks and indoor plants. Chokes are super-
silent, mostly resin filled. Kit A—15-20 w. 19/6.
Kit B—30-40w. 19/, Kit C—9%0 w. 18/8, Kit B
—65 w. 19/6. Kit MF1 is for 6in., 9in. and 12in.
miniature tubes, 13/6. 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 MFI 3/6 on Brst
kit then 3/6 on each two kits ordered.

BECKASTAT
This i3 an instant ther-
mostat, simply plug
your appliance intc it
and jts lead into wall
plug. Adjustable set-
ting for Normal air tem-
peratures, 134 loading
Will save ity cost in a
season. 18/6. Post und
insurance 2/9.

—==—=——— REED SWITCHES

Glags encased, switches operated by external

magnet—gold welted contucts. We ¢an now offer

3 types.

Ministure. lin. long x approximately 3in. diameter

Will make and breazk up to : amp vp to 300 volts.
. Price 2/6 ¢ach. 24/~ dozen.

Standard 2in. long x 3/16in. diameter. This wiil

break currents of up to 1 amp, voltages up to 250

volts, Price 2f- each, 18/- per dozen.

Flat. Flat type, 2in, long, just over 1/16in. thick,

approximately Xin. wide, The Standard Type

flattened out, so that ié can be fitted into 4 smaller

space or a larger quantity may be packed into a

sguare solenoid. Rating 1 ampp, 200 volts, Price 6/-

each, £3 per dozen.

Small ceramic magnets to operate these reed

switches 1/8 each. 12/- dozen.

15 Amp FOOT
SWITCH

Buituble for Sewing
Machine Motor, Drilling
Machine or in fact to
switch .any job where
both hands are to be left free. Rated at 13 amps,
250 volts. Price 22/8.

3 DIGIT COUNTER
For Tape Recorder or other
application, re-settable by idep-
ressing button, Price 8/6.

TRANSDUCER

Made by Acos, reference No.
1.D.1001. For measuring vibra-
tion, ete., to he wsed in con-
junction with “G’* Meter. Regu-
lar price £5. Our price 49/6.
Brand new and unused.

ISOLATION SWITCH
20 Amp D.P. 260 volts. Ideal to con-
trol Water Heater or any ofher appli-

ance. Neon indicator shows when
current is on, 4f8. 48/- per dozen.
e LIGHT CELL
Almost zero resistant in sun-
) light Increases to 10 K. Ohms

—r

in dark or duil light, epoxy
resin sealed. Size approx. iin. dia. by $in. thick.
Rated at 500 MW, wire ended. 8/8 with circuit.

FLEX BARGAINS

Screened 3 Core Flex. Each core 14/0076 Copper
PVC insulated and coloured, the 3 cores laid
together and metal braided overall. Price £8.15.
per 100 yds, coil.

15 Amp 8 Core Non-kink Flex. 70/0076 insulated
eoloured cores, protected by tough rubber sheath,
then black cotton braided with white fracer, A
normal domestic flex as fitted to 3 Kw. fires,
Regular price 3/6 per yd. 50 yd. coil £4.10.0, or
cut to your length 2/6 per yard.

10 Amp 3 Core Non-kink Flex. Asabove but cores
are 28/0076 Copper. Normal price 2/6 per yd.
109 yd. coil £7.10.0, or cut to your length 1/8 yd.
6 Amp 2 Core Flex. As above, but 2 Cores each
23/0076 as used for Vacuum Cleaners, Electric
Blankets, etc, 88/6 100 yd. coil.

28/0078 Triple Core P.V.C. cnver'ed, circular, nor-
mally sold at 1/6 yd. Our price 100 yd. coft
23.19.8. Post and Insurance 6/6.

8, 12 or 24 VOLT
SOLENOID

For energising Reed Switches,
etc,, size approx. 1iin. long by
lin, diameter. Ho]e through
Bolenoid approx. jin. 8/6 each.

‘GLADIATOR’ 2 WAVE BAND TRANSISTOR RADIO

7 transistor, 2 wave band {medhun and long)
vocke! radio with carrying handle and ear-
plag. These radios use a ferrite slab aerial and
a conventional superhet circuit with built in
moving coil speaker. Completely built up,
ready to play. Offe. w8 than importers
price due to bankrupt purchase. A remark-
#hle bargain. 89/6 plus 3/6 post and insurance.

MINIATURE EXTRACTOR FAN

Beautifully made by famous German Company. PAPST
System, 230/240 A.C. Mains operated, size 33in, < 34in, ¥
2in. Made for instrument cooling but ideal to mcorporate
in 4 cooker hood, ete, 65/-.

BUY TIME SLOT METERS

11 you hire out equipment such as TV sets by the hour then
these slot meters are what you reguire. We have 3 types,
8d. an hour, i/- an hour and 1/6 an hour. Brand new. Made
by the famous Weston Comnpany. Price £3.19.6, postage and
insurance 6/8.

DISTRIBUTION PANELS

Just what vou need for work bench or lab.
4x13 amp =ockets in metal box to take
standard 13 amp fused plugs. Supplied complete with § feet of heavy eable and
13 amp plag. Similar advertised at £5. Our price 88/6,+4/8 P & 1.

THIS MONTH’S SNiP
24 HOUR TIME SWITCH

Mains operated. Adjustable Contaets give 2 onoffs per
24 hours. Contacts rated 15 amps, repeating mechanism
<o ideal for shop window eontrol, or to switch hall lights
wanti-burglar precaution) while vou are on holiday.
Vade by the famous 8miths Company. This month
only 39/6 with Perspex cover, Plus 3/6 postage and
msurance, a4 real snip which should not be missed.

DOUBLE ENDED MAINS MOTOR

On feet with holes {or secrew-down fixing. Todrve models,
oven, blower heater, ete, 10/- each, plus 3,6 post amd
ingurance. § or more post free,

INSTRUMENT MOTOR WITH GEAR BOX

Made by the fatnous 8miths Company. This motor
has un 8-gear train in perspex gear box. Approximate
dimensions, motor itin, x 1}in diameter, gear box
gin. x 24in. diameter. Although only 2 watt motor
this is really powerful and impossible to stop by
hand. Mains operated and available with the follow-
ing final speeds 1 rpm, 4 rpm. 30 rpm, 60 rpm, and
and 1 rev per bour, 35/=,

ATLAS SLIMLINE FLUORESCENTS
THE TWENTYLITE & THE FORTYTWIN

A TFluorescent lighting
unit made by the famous
Atlas  company, with
super gilent polyester
filled cheke and radio
suppressed starter, The fube
springs in and out and the whole unit is
beautifully made and finished white enamel. Amazingly
economical, If left on all the time costs only one penny per day
(uses } umnit). Measures 2ft. iong. Is ideal in Kitchen, Bedroom, Hallway,
Porch, Loft, etc, Don’t miss this amazing offer, 39/8 with tube . Assembled
ready to install. 4ft. twin model 59/6. Postage and insurance 6/6 extra.
with tapehead G4 but equally suitable for K]
microphone or pick up—limited quantity 29/6.

Tull eircuit diag. also shows tape controls §f-.

VARYLITE
Will dim incandeseent lighting up to 800 watts from full brilliance
to out. Fitted on M.K. flush plate, same size and fixing as standard
wall switch so may be fitted in place of this,
or mount on surface. Price complete in heavy
plastic box with control knob £3.18.6.

1 WATT AMPLIFIER & PREAMP

5 transistors—highly efficient, made for use

15, 30 & 100 WATT HI FI SPEAKERS
FULL F1 12 INCH LOUDSPEAKER. This is undoubtedly
one of the finest loudspeakers that we have ever offered, pro-
dueed by one of the country’s most famous makers. It has a
die-cast metal frame and is strongly recornmended for Hi-Fi
load and Rhythm Guitar and public address.

Fhux Deneitity 11,000 gatss—Total Flux 44,000 Maxwells—
Power Handling 16 watts R.M.8. Cone Moulded fibre—Freq.
response 30-10,000 ¢.p.s.-—specify 3 or 15 chms—Mains Te-
sonance 60 c.p.s.—Chassis Diam. 12in,—12%in. over mount-
ing lugs—Baffie hole 11in. Diam.—Mounting holes 4, holes
—1in. diam. on pitch circle ¥1fin. diam. ~0vera1! hezght
5§m A £6 gpeaker offered for only £3.9.8 plus 7/6
Don’t miss this offer. 15in. 30 watt £7.19.6. 18m 100 watt £24 10.0.

5 kW PORTABLE HEATER

For workshop—stores—greenhouse, ete. Uses twin
balanced motors for silent operation and reliability,
three position switch gives “max. heat', “hali heat’,
and '‘blow cold”. A really fine heater. Price £9,19.8,
pius 1076 post and insurance.

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—1 pole, 12 way. All at 8/6
each. 86/« dozen, your assortment

WATERPROOF HEATING
ELEMENT

28 yards length 70W. Self-regulating
temperature control. 10f- post iree.

AC FAN &2
Smalt but very power- 5
ful maing motor with
5%in. blades, Ideal for
cooling  equipment or
as  extractor. Silent
but very efficlent. 17/8,
post 4/8. Mounts zrom
back or front with 4BA
SCTEWS,

MAINS MOTOR
Precision made — as
used in record decks
and tape recorders— -
ideal also for extractor
fan, blower, heaters
etc. New and perfect.
Snip at 8/6. Postage
3/- for first one then
1/-for each cne
ordered. 12 and
over post free.

RADIO STETHOSCOPE

Easiest wey to fault find—traces signal from aerial
to speaker—when signal stops you've found the
fault. Use it on Radio, TV, ©

amplifier, aaything — com- L
plete kit comprises two special
transistors and all parts inclu-
ding probe tube and ecrystal
earpiece. 28/8—twin stetho-
set instead of earpiece 11f=
extra—post and ins, 2/9.

MAINS TRANSISTOR POWER PACK

Devigned to operated transistor sets and amplifiers.
Adjustable output 6v., 9v., 12 volts for up to

atinA (Class B working). Takes the place of any
of the following batteries: PP1, PP3, PP4, PP8,
PP7, PPY, and others. Kit comprises: mains
tramformer rectifier, smoothing and load resistor,
condensers and instructions. Real snip at only
1648, plus 3/6 postage.
PHILIPS TRIMMER e
0-30pf an old desigh but on 4Ff |
which has never been bettere.. b
1/~ each. 10/ doz. £4.0.0 per 100.
MOTOR WITH GEAR BOX
Very powerful 7 T.p.m., operates
from standard A.C. mains. 28/8,
plus 3/6 P, & P.
INSTRUMENT BUZZER"
6-12 volts adjustable tone. Very neat
metal cased U.8.A,-made unit approx.
1}in. % 1in, x §in. thick, 6/8 each
230 VOLT SOLENOID
Zin. stroke. 8ize 2%in. X
g;:g x l§in. 14/8, postage

PP3 BA'ITEFIY ELIMINATOR
Run your small transistor radio from -
the mains—ifuli wave ¢ircuit—made .
up ready to wire into your set and
adjustable high or low current.
8/8 each.

= SPRING COIL LEADS

g_f:; as fitted to telephones,

= 4 c]olre 2/6 each, 3 core Zf~=
each.

PANEL LAMPS

In neat plastic cases, available in
~everal voltages as follows: 4v., 6v.,
12v., 24v., 386v., 48v.. 60v., 1l1l0v.,
220v., 380v, Note all below 110v, are
fitted with famps. 110v, and above are
neons, Price 8/« each, 80/- dozen.

APPLIAN CE THERMOSTAT
This is a skeleton type control intended for build-
ing into oven, for baking, euring, pottery, ete. Two
models, one preset for screwdriver cobtrol. The
other has a shaft for knob control. Approximate
operating temperature. Note only high tempera-
ture insulation used in these stats, Price 13/6 each.

‘Where postage is not stated then orders
over £3 are post free. Below £3 add 2/9.
Semi-conductorgs add 1/~ post. Over £1
post free. 8.A.E, with enquiries please

Wwww_ americanradiohistorv.com

ELECTRONICS (CROYDON) LTD

Dept PW 266 London Road, Croydon CRO-2TH
Also 102/3 Tamworth Road, Croydon
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£

All cabinets are new and fly desi d
are ex-TV high quality with hi-flux magnets carefully matched and tested.

COWDREY FIVE. Speciallydesigned Corner
Cablnet; Fitted rubber feet, 203 x 13 x 73in.
deep. Finished in natural teak veneers with
Vynair front. Fitted 8 x 3in., 7 x4in. and three
5in. round speakers wired in series to match. |
15 chm impedance {(handles 15 watts).

£6.6.0. P. & P. 8/6 each.

y

!

ST

ADASTRA DOUBLE § stereo solid state amplifies housed 1n hand-
some cabinet vencered in natural teak. Size 113 x 6 x 53in. 10 Transistors
—power output 5 watts peak perchannel. 220-240v AC. Qutputimpedance
12 t0 15 ohms (our Cowdrey speaker system eminently suitable). Smart
blue escutcheon. £14,14.0, P. & P. 10/6.

SCOTT. The elegant tapered cahinet. for table
or walt mounting measuring 103 x 16 x 5%in. deep,
is attractively finished in black cloth with a
striped grey Vynair front fitted with 131 x 8in.
speaker with velume cantrol. Please state im-
pedance required-—3 or 15 ohm. £4.5.0. P. & P.
7/6 each. Fitted with E.M.1. 13 x 8in. speaker and
twin tweeters. 15 ohm impedance capacity 10
watts 30/- extra.

SPEAKERS: Elac Heavy duty Ceramic Magnets 11,000 line, 10in.
round, 10 x 6in. 3 ohm or 15 ohm. 48/8, P. & P. 3/6.8in. round 15 or
3 ohm, 42/, P. & P.3/6. E.M.I. 131 x 8in. 3 ohm, 45/-, 15 ohm 48/8,
P. & P.1/6. E.M.L. 3in. tweeter 17/6, P. & P. 1/6. E.M.i 131 x 8in.
fitted two 23in. tweeters. 15 ohm 77/6, P, & P. 4/6. E.M.1. 131 x 8in.

with whitfe.

ELF. An extension speaker o
guality. 8 x 5% x 3%in. veneerec
in natural teak, with smart goid
and brown Vynair front trimmed
Fitted re-conned
5in.3 ohm speaker. The baffleis
half inch thick. A real bargain
at 37/6. P. & P. 3/6.

LOW PRICE, HIGH QUALITY SPEAKER SYSTEMS

tically with speakers mounted on Lin. chipboard baffles. All speakers

| CAXTON COLUMN. This is a col-

umn cabinet 23 x 53 x 5%in. deep
fitted with three speakers. Handles 8
watts and will improve the quality of
any tape recorder or record player.
Finished in wood grain cloth with
sandstone Vynair front it is a real
bargain at 59/6. P. & P. 10/6 each

IMP. Wedge shaped ex-
tension speaker cahinet
is fitted with 7 x 4in.
speaker. Covered in wal-
nut wood grain cloth with
fawn Vynairfront, keyhote
slot in back. 7% x 63in.

Only 26/6. P. &P.4/6each.

(15 ohm) Hi-Fi quality £5.19.6, P. & P. 4/6. E.M.|. Woofers,
81 x 6}in. square, 8 ohm, 59/6, P. & P. 4/6.E.M.|. Crossover,
16/6, P. & P.1/-. EAGLE Crossover units 3 or 16 ohms. 16/=,
P. & P.1/-. Bakers 12in., 25 watt 15 ohm £6.6.0, P. & P. 3/6.

BROADWAY Electronics

TEAE PLINTH AND PERSPEX DUST
COVER for SP25 etc. £5.5.0. P. & P, 5/-.

VYNAIR. Widths from 40 to 54in , 17/6
vd. off roll. P. & P. 1/9. } yard, 9/,
P, & P. 1/9. 3end 1/- stamps for samples.

SPEAKER MATCHING TRANS-
FORMERS. 3, 7, 15 ohms, 8 watt, 11/6.
P. & P. 1/6.

MICROPHONES: Xtal Hand Mikes.
B1201 with stand, 54/6. P. & P. 3/6.
ACOS Mike 45, 21f/-. ACOS Mike 40,
18/6, Dyn. Mike DM-391, 30/-, CM21
Xtal, 12/8. Telephone Pick-up, 10/6.
P. & P. 1/-. Xtal lapel Mike, 7/8, Guitar
Mike, 12/6.P. & P. 1/-.

FERROX RODS: 6><5flﬁm 2/6; 4t <
3in., 2/-; 6xiin., 2/6; 8x3in., 3/-
P. & P. 1/- each.

FERROX RODS WITH COILS, 4} x 3in.,
3/6; 8 x5/,,in., 5/68. P. & P. 1/~ each.

ROTARY SWITCHES: 2 Pole Mains
Switeh, 3/-; 1 pole 12 way, 2 pole 2
way, 3 pole 3 way, 3 pole 4 way, 4 pole
3 way, 3/8 cach. P. & P 1J

TRANSISTOR SPEAKERS 8 ohm
8/6. 3in., 10/6. P. & P. 1/-.

CARTRIDGES. 8tereo: Sonotone 9TA
Hf{C Diamond, 47/6. 9TA Sapphire,
37/8. 8T A Sapphire, 30/-. Ronette SL05
Medium Cutput, 28/6. 8106 High Out-
put, 28/8. DCZ84 Stereo Compatible,
82/6. Acos GPI3/1 Sapphire, 37/8.
GFP94/1 Sapphire, 89/8. GP81 Diamond,
42/-, GP91 Stereo Compatible (High,
Medium or Low Output), 25/-. TAR00
converts Philips AG3301, AG3306 to
B.S.R. SX1H. Plug-in head complete
with cartridge, 50/-. 'TAT00 equivalent
to B.S.R. SXIM, 35/-. Japanese
equivalent to B.8.R. TCB, 35/-.

Mono: Acos GP67/2 will replace Collaro
and Garrard Mono cartridges, 18/6.
T.T.C. Crystal High Gain, 15/-. B.3.R.
TC8H Jap. equivalent, 268f-. Sonotone
2T88, 15/-. P. & P. 1/6.

EARFPIECES WITH CORD and 3-5 mm.
plug. 8 ohm magnetic, 8/-. 250 ochm, &/~
180 ohm with elip, 8/6. Xtal. P. & P. 6d.

2in.,

(¥ew minutes from Tooting Broadway Underground Stn) PIANO KEY PUSH BUTTON SWIT-

7 bputton inc, mains on off. 6

CHES.

92 MITCHAM ROAD, TOOTING BROADWAY, LONDON, S.W.17 01-872 3984 [Clased all day Wednesday) banks of 6 P.C.O., 8/6. P. & P. 1/~

Mon.—Sat. 9 a.m.
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SEND S.A.E. FOR LIST OF 2,000 TYPES

—5.30 p.m.
I B-S- I [ \'AL\IE IVIAIL ‘,RI)ER (:‘)- glosed Sat. 1.30—2.30 p.m.
pen Daily to Callers
BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM S.W.16 Tet. 780.0199/1648
LAT 79 6BQTA 7)- | GRK7M  8/6 | TY4 8/6 , 20P5 20/ 1 80 7i6 | DF96 7/6 | ECF82 @8/6 | EM80 7/8 | PCO7 RG -
1D5  7/6 | 6BRT 17— | 6KVG_ 2] | 9BW6 7/- | 25A6  5/9 | 8542  7/3 | DH77  4/8 | EOH21 12;46 EMS81 sfa PCCS4 253 513%/5005&’- e 13;?
THS /-1 6BRS 12/6 | 6K7GT 4/6 | 10C1 126 | 25L6GT 7/~ | 150B2 11/6 | DK32 7/9 | ECE35 11/6 | EMS4 7/6 | PCC89 10/6 | 8P4 8/- [ uL8a 7/
1LD5 6/~ | BBS7T 25/ | 6K8 2/ 10C2  12/8 [ 26Y5  6/- | 15004 9/6 | DK91  8/- | moH42 12/6 ESUL)02D/~ PCCL8910/6 | SP41  5/6 | UMS0 5/6
IN>GT 8/~ [ GEWE 14/6 | GKSM 11/8 | 10F1 14/9 | 9524 /3 | 801  9/6 | DK92 9/~ | mCHSI /9 { EY51 8/ | PCFS0 6/9 | spei  br | UTG 21l
1R5  6/- | BBWT 13/~ | 6K8G  3/- ' 10F3 18/ | 25Z5  8)- | 807 9/~ | DE96  7/9 | RCAS3 8/6 | EYS6 7/- | PCFS2 6/6 | sTV2R0/80 | UUT 21
. H04 5/- ] BK8CT 7/~ 10F9 10/6 [ 25Z6 8/6 | 813URA DLE6 85/ BZ35 — - = -
184 5/6 ] ECL80 5/9 8/~ | POFS4 8/ 9 us 21
185 48| 0USC B/~ | 6K23 15/~ 10F18 8/ [28D7 93 120/~ | DL92 /3 | pcyse 7/ | EZ40  8/9 | PCF86 9/ | suos 1g/6 | UUS  §/3
T4 4/ | 68 3/9 | 6L1 12/~ 10L1 8/ | 30C1 6/9 | 813 75/- | DLO3 - 4/- EZ41  9/6 | PCF801 9/9 | 8U216012/6 | UY21 9,6
$As  aj | 60SC 8/~ | 6L6C 79 | 10LD1110/6 | 30C15 15/- | 868A 15/- | DL94  6/8 nggg lgﬁ EZS0  5/8 | PCF802 9/9 | T41 17/ | UYL sfa
Ot Al Al o AL e TR Eea
345 - gCwa 12/- | 6Q7GT 8/6 | 12AT6 4/8 | 30F5 1%/ | 4022ARGY- | DM70 6/~ 30/~ 1 G732 10/~ | PCTB0B15/6 | Uld  7/6 | VPIB S5
384 G8/3 1 6D6  8/9 | 6SATM /- | 12AT7 6/ | 30FL1 16/~ | 5763 12/~ | Dyss 6/ | EF9 80| ooy 11y | pirss %/ | vio 35/ | VR105/30
V4 691 gEs 7B iescr 7/~ |124U6 5/9 | 30FT1218/~ | 7198 2/ | DYs7 5/~ | BE37A 7’“ HN300 22/6 | POLSS 10/8 | U265 15/8 /61
SRAGY 10/6 | 6F1  12/6 { 6307  6/— | 12AU7 5/8 | 30FL1415/6 | 7475 14/ | B8sCC 12— | EF39 _ | KT36 18/~ | PCL84 8/8{U26 15/6 | VR150/50
504G 5/6 | 6K5G 8/- | 63H7  3/3 [124X7 6/8 | 30L15 17/- | A61  9/6 | mA50 8/ | EF4l 19/‘ KT61 17/6 | PCL85 9/8 | U7s  "a/8 6/-
BVAU 8/~ | OFGU  5/-| 68I7 6/~ |12BA6 @/~ (30LI7 17/~ | ATP4 2/3 | EABCs06/6 | IS0 5/~ | ka5 21/ | poise o/3 | Ulsr 13/9 | vios 15/
5YSUT /- | 6FEG  5/8 | GSKTGT4/9 [12BES /3 | 20P4 15/~ | ATPS 12/~ | BAFaz 10/- | BFBO 48\ wrgy 35 | poci'ieo” | UZ51 16/3 | VT3L 80/
574G 7/~ | 6F11 66 | 6SLTGT 8/- | 12C8GT 5/~ 30P12 16/~ | ATP7 8/6 | EB41 10/~ | EF85 7/~ | g78] (705) ‘_p]ﬁ\rjm;go/_ U301l 12/6 | VU111 89
6/30L.2 15/~ | 6F13  8/8 | 68N7GT 5/6 ; 12E1 20/ | 30P19 15/~ | AU2 80/~ | ER91 3/— | EF8  6/8 22/8 | PENas 7/- | U403 sls VU120 12/6
6A7 15/ | SF14 12/8168Q7  7/6 [ 12J5GT 2/8 | 30PL1 16/- [ AU5  8/9 | EBC32 8/6 | EF8O  5/6 | 1ygg ga/— 16 Taod 7‘{6 VU508 85/—
0ANG 12/8 {023 16/ | 6U4GT 12/ | 12J7GT 6/6 | 0PLISIS/6 | AZL  8/- | EBCAI 10/6 | EF91 99 | Krwsl g/ | BENAC 47 Ta0d T8 | Sroid 3500
BACT 4j- § 6F24  14/- | 6USG  7/8 | 12K7GT 7/~ | 30PL1415/~ | AZ31 10/- | EBC90 49 | BF92  2/6 | KTZ41 6)- | Lw36 10/9 XHE15 5/-
6AK5 5/ |0F25 15/~ | 6VEM 12/~ | 12KSGT8/- | 35A5 11/6 | CBLS1 16/ | EBFS0 7/6 | mF98 15/- | mLe 17/g | LS 8/ | UABOsos/e | XHIS 8/
6AMs ajg | 6F2S 14/~ ) 6VEG 416 | 1907GT 6/- | 3516 /- | OCH3s 15/ | BBFS3 9/ | mw1ss eje | Lo e | L2 8/8) UAF 1o/ | XELD 8-
6F32  2/9 | 6VEGT /6 |128A7 8/ | 35W4 4/6 | CL3S 20/~ | EBFS) 6/6 | Ewisd 7/ | MSP4 10 | BLS3  7/8 | UBCLL 9/8 | ZRAL-6 100
0AME  3/8 | a6 26| 6x4  4/6 | 128G7 /- | 3523 10/~ | OV450 25/ | EBL1 14/- MUI4 %/¢ | PL84  7/- | UBCSL 9/3
6AGE 813 eHe  3/-|sXsG  4f6 | 19SHY 3/- | 3524GT 86 | CY30 12/6 | EBL2I 12/ | Broz .38 | yxse 1276 | PLO00 14/6 | UBFa0 7f- | 1ubes
6ASTG 18/ | g3y /- | 6X5GT 8/ | 1317 B9 |3a5 6/ | CYl B/6 | EBL:1 276 BL3S 12/6 | \(70™ Joj- | PX4 141 | uBFse 76 | JEGL 85/
gaYs MPleysa 44| 7B6 116 | 135K7 4/9 | 37 8/6 | DAC32 7/~ | BC9o  5f- | EL84 10/6 | nypq 5o | Y33 10/8 | yooss 8/6 | cep ggf:
- |eI5GT 5/8 | 7B7 78 | 128R7 5/— | 42 6/~ | DAFOL 4/8 | ECCs1 6/ | EL38 23/6 | g “gip | PYSL  5/0 | UCCS5 7/6 | avib2s 40/-
6B4G 20/~ | 576 3/6 | 7C5  22/6 | 14H7  9/6 | 50B5  6/6 | DAF96 7/6 | ECCs2 5/9 | EL4L  10/8 | NoT7 55/ | PY82  4/9 | UCF80 8/6 ACR131100/-
6B3G+  2/- 1 ey7a  8/6 | 7C6  15/- | 19AQ5 5/— | 50C5  6/3 | DOCOO 10/6 | ECCS3 6/3 | EL42  10/6 | 0 6/~ | PY83 7/~ UCH42 10/6 | VCRY7 35/~
6BA6 B/~ gJ7G 6/ | D5 8/~ 120Dl 10/—, 50CD6G31/- | DF33 8/- | EOCs4 b5/6 | EL84  4/9 { oC3 5/~ | PY800 9/6 | UCHSL - | VCR517B
6BEE 5| eJ7GT 7/6 | 7TH7  6/8 [20F2 14/- | SOL6GT B/~ | D70 9/ | ECCSS 5/~ | ELO5  6/6 | 0z¢  4/6 | pYso1 9/8 | UCLs2 &/8 46/~
SBH6  9/- | GK6GT 5/- | 7R7  13/- |20L1 20/ | 75 9/6 | DF91  4/- | ECC88 7/8 | ELL80 20/~ | PC85  11/6 | B2 7/6 | UCL83 10/~ | vemsi7e
6BT6 9/~ | 6K7 189|787  45/- | 20P4  20j- | 78 5/- | DF92  3/6 | mOFs0 6/6 | EMBa 21/ | PCss 11/ | Rl  7/8 | UF4l 10/8 46/
Manufacturers and Export inquiries welcome TUBES . SETS OF VALVES
OBSOLETE TYPES A SPECIALITY 14 inch 4 0 0 DAFS81, DF91, DE91, DLI2 or DL94 B 19/- plus postage
QUOTATIONS FOR ANY VALVE NOT LISTED 17 inch 750 LA Y10, TR0 #716 plus postage
Express postage 9d. per valve. T T\ 00 TRANSISTORS
Ordinary postage 6d. per valve, C.W.0. No €.0.D. b 1ne AC127 5/~ | OC25  8/-| OC71  2/6| OC81  4/- | OC82D @/~
Tube postage 16 each 21 inch £610 0 AP114 5/~ | OC28 8/~ 0C72  6/- | OCBID 4/- | OCB3 6/
maa D omsee AN HD 0G0 Mooy &) Smite ) oom o
. : - = 7 = - | oc171 8-
Special Express Mail Order Service 2inch .. £ 0 0 AFINT B/~ | 0c45 98| 0077 8/~ | ocaz G | oomd o
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The Pre winr Stereo System consists of an all transistor stereo amphﬁer Garrard Model 2025 auto/manual record player unit fitted stereo/mono cartridge
and mwusied in teak finish plinth with perspex cover and two matching teak finish loudspeaker systems. Absolutely complete and supphed 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.
Conirols: Bass, Treble, Volume, Balance, Selector. Power onjoff, stereo/mono switch. Brushed aluminium front panel. Black metal case with teakwood

ends: Size 12 x 53 x 33in. high (Amp]iﬁer available separately if required £14.19.6. Carr. 7/6.)

bt H

SPECIAL OFFER CARTRIDGES
SHURE
List Price Premier Price
£8.106.6 £6.19.8
£14.9.1. £10.10.0
£12.19.5 £9.9.0.
£17.8.4 £13.19.8
£20.15.1  £15.15.0
£17.8.4 £13.18.6
£95.18.10 £R1.0.0
ATDIO TECHNIUA
A.T.75 stereo...... 2.0.0 £15.0.0
A.T.7X ellintical £2a 0.0 £18.0.0
Post and Packing 1/6 each

““NOVA” TRANSISTOR STEREO AMPLIFIER

A superd stereo sm-
plifier offering every
facility for the hi-fi
enthusiast.
10 watts per channel,
Frequeney response
40-20,000 Hz - 3dB.
Inputs oz radio. P.U.
Ceramie. P.U. Mag-
netic Tape, Beparate =
bass and treble controls, Volnme tmﬂ leance
controls Mono/Bterec Switeh. Also features
headphone socket and tape ontput. Teak case
with atiractive illuminated Iront panel. Size
144 x 93 x 3:in. A.C. 200/250V.

Output

WIDE RANGE OF HI-FI STEREO
EQUIPMENT ON DEMONSTRATION

All leading makes avallable ineluding Rogers, Armstrong,
Dulci, Wharfedale, Goodmans, Goldring, Shure, ete. ete.

“NOVA" 5WATTSPER CHANNEL STEREO AMPLIFIER.
Specification as above. £18 18 0, Carr. 10/-.

WONDERFUL VALUE

NLY 25 GnS. 10/,"

PICK-UP CARTRIDGES
AT MONEY SAVING PRICES!

GOLDRING G300 (Stereo) ......v... £8,19.6
SONOTONE 9TAHC/D (Stereo) .,... £2.15.0
ACOQS GP91/18C (Mono cotnpatible) .. £1.18.5
ACOS GP93-1 (Stereo) .....cvvuevnnn £2. 8.7
ACOS GP94 (8terco) s

B8R XN3M (Mono compatible) .16.

B8 R X3H (Mono compatible) ... ... £1.16.5
RONETTE 105 (Stereo) ............ £1.15.0
RONETTE 106 (Stereo) ............ £1.15.0

All complete with mounting brackets and in-

Car structions. Post and Packing 1/6 each.

SAVE NEARLY £5!

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

WELLER “EXPERT” SOLDER
GUN. Saves time and simplifies

| E.M.1. 13x8in.
HI-FI SPEAKERS

Fltted two 24in. tweeters and
croszover network. Impedance 3
and 15 ohms. Handling cupacity

7/6.
Also available without tweeters
49/8, 0. & p. 7/6

TEAK FINISHED CABINET
Hjze 174 x 10 x 7iin. Ideal for
above speakers £5.10.0, p. & p.
10/-.

10 watts. Brand new. $9/8, p. &p.-

HI-FI STEREOQ
HEADPHONES

Designed te the highest
pasvible standerd. Fitted
21" speaker units with
soft padded ear muffs.
Adjustable  headband.
2 ohm impedance. Com-
plete with 6ft. lead and
stereo jack plug.

MOXO HE -\DPHO\TES 2000 ohm 14/6 P. & P. 2/6.
STEREO STETIHOSCOPE #ET Low imp. 25/-P. & P. 2/-,
MONO STETHOSCOPE SET Low imp. 10/ P. & P. 2/-.

VERITAS V-149 MIXER

Battery operated 4-channel audio mixer providing four
separate inputs. Bize 8 x 3 x Zin. suitable for crysfal micro-
phone, low impedance micrn-
phone with transtermer,
radio, tape, ete. Mux. input
1.5v. Max. output 2.5v. Gain
% dB. Standurd jack plug
socket inputs, phonoplugs
ountput. Attractive  feak
wood Braiu finish case. '

59/6

STEREQ
MODEL

MONO
MODEL

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

spldering in the home and service

dept. Two position trigger gives instant

dual heat. 100/140 watt. 240 volt A.C.
67/6 P. & P. 2f-.

POCKET SIZE MULTI-TESTER With wide
angle,. jewelled rneter movement, ceramic
long-life, low-loss switching, tough impact
resiating case. Bensitivity 20,000 ohms/
valt 1.C. 10,000 nhmisfvalt A.C.

19 Ranges: 0-5-25-50-250-500-2500 volts
DC.  0-16-30-100-500-1000 wvolts AC.
0-50(LA-2-5 mA-250 wA DC, 0-6000 ohms-
# megohms, 104L (4£-0-001 mid-1 mifd.
—20 to -+22d4B. Complete battery, test

VERITAS V-313 TAPE HEAD DEFLUXER

A must for all tape users! Tape
heinls  become permanently
magnetized with eonstant use;
thiz lewds to background noise
that prevents perfect recordings. Simply

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

P.&P.
1/6.

lead and £4.1 9. P. &P

instructions. 3/6.

TWO STATION
TRANSISTOR
INTERCOMS.

Complete with baliery
and  50it. connecting
wire. Compact slze, two
way call system. Ideal for
home, ofﬁce iactorv ete.

SPECIAL BARGAIN OFFER
B.S.R. MA?5 RECORD PLAYER UNIT. 1 speeds. Auto-
matic or Manual perigion. Low mass arm with cue and
£ panse lever, bias comypensatar,
‘sfrlus pressure adjuster. ete.
- Complete with Btereo/Mono
" ‘\* Cartridge. Original Price

nE17.17.8,
12 Gns.

Qur Price
Carr. 1046

23, TOTT'EN'HAMCOURT ROAD LONDON. w1

“VERITONE® RECORDING TAPE

SPECIALLY MANTUFACTTRED
PRE-STRETCHED MATERIAL.
TENSILISED tc ensure the most permanent base. Eighl¢ resistant to break-
age, moisture, heat. cold or humidity. High polished splice free finish. Smooth|
nutput throughout the entire audio range. Double wrapped —:

IN TUSA. FROM FXTRA STRONG
THE QUALITY I8 TUNEQUALLED.

attractively boxed

P.V.C. 516 LP6 §3” 1200" P.VC. 12/
POLYESTER 7/8 DT8 53" 1800° POLYESTER 28/6
POLYESTER 11/6 TT8 5%" 2400 POLYESTER 37[0
P.V.C 8/8 §P? ¥ 12000 PVC 12/6|
P.V.C. 10/- DT? 7* 2400 POLYESTER 25/-]
POLYESTER 15/- TT7 7" 8600 POLYESTER 50/

TAPE SPOOLS 8" 1/-, 57, 53", 7* 1/9, TAPE CASES 5*, 7" 2/8.

65/- }

FOUR STATION INTERCOM. Master unit and 2 slaves.
Ideal for office and home. Complete with battery and
cannecting wire £7.18.8. P & P. §ji.

“PREMIER"
TAPE CASSETTES
C60 (x.) 7/6

THREE FOR 21/-

C90 (x.) 12/6

THREE FOR 36/-

- C120 (=) 17/6

THREE FOR 51/-
P.&P.1/-

CASSETTE HEAD
CLEANER

Removes unwanted deposits
from delicate tape. heads.
Fits all casgette recorders.

11/6 %

Post and Packing 3 1/-, 5%, 53" 1/6, 7 2/-. (3 reels and over Post Free).

Tel: 01-636 3451 | Mloon 1T
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TTC.C1001 MULTITESTER in leather case.
Overload protection.
20,000 opv. AC volts
1o, 50, 250, 1.000v.
DC volts 5-25, 125,
500, 2500v. D.C. Cur-
rent 0- -50[LA, 0-250m A
Resistance 0-60K, 0-6
Megohm, De.cxbels -20
to +22dB. Blze of

meter 43 x 3} x lin.
3/6.

85/~ P. & P.

SHIRA 62D MULTI-

TESTER 20,000 o.p.v.

DC voltage: 5-25-50-250-
500-2-5K (20,000 ohms per
volt). AC Voltage: 10-50-
100-500-1000 volta (10,000
ohms per voit). DC Cur-
rent: 0-30 LA, 0-2-5mA, 0-
250mA. Resistance: 0-6K,
0-6Mg (300 ohm and 30K
at centre scale.) Capacitance: 10pf. to 001
mid, -001f to -1f. Decibels: —20 to
+-22dB.Sized} x 33 x 1in, 71/-. P. & P. 3/6

$-DeC BREAD
BOARD

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

Single DeCs. One B8-DeC with Control
Panel, Jig and Accessories for solderless
connections to controls, ete., with booklet
“Projects on 8-DeC” giving construction
details for a variety of circuits. 29/8.
P. & P. 2/6.

4-DeC KiT. Four 8-DeCs with two Control
Papels, Jigs and Accessories and the book-
let “Projects on B-DeC’ all contained ix a
strong attractive plastic cagse. Ideal for the
professional nser. £5.17.8. P. & P. 3/6.

SRP22 less cartrid) Be. ..........

1025 Stereo/Mono with cart. £6.
2095 8terco/Mono with cart, ... &
30008 Stereo/Mono with cart. .. £9.19.6
3000D Stereo/Mono with cart. .. £10.19.6
SP20 less cartrldge .. ........ . £11.19.8
8P25 with Decca Deram cart. $17. 4.8
SL355 less cartridge ... .. £11.19.8
8L56 with Decca D £17.4.8
SLE6S leas cartridge £14.98
Covers for above . £2.19.8
Bages for above . £2.10.0
AP75 less cartridge £218.18.0
S1L75 less cartridge . £28.7.0
8195 less cartridge £38.19.8
Bases for above .. £4.19.6

SPECIAL OFFER'
P25 lean cart., with base .. ._. . £138.

P. & P. Decks 12/8, Oover 4/6, Base 4/6
P. & P. Deck/Cover/Base 17/-.

SPECIAL OFFER!
SONOTONE 9TAHC Stereo Cartridge
with diamond stylii. Normal retail
price 4 gns.

OUR PRICE 55/-. P.& P. 1/6
Buitable for use with all Garrard
decks.

MODEL MAKER’S MOTOR
No. 15RN, Voitage 11-5v.
Current 400mA. Torque.
12g-cam, Body size
13 lopgx §” dia,
Shaft £j," longx
1f,¢" dia, Ideal for
small models and

5/6
P. & P.1/3. 3{0:15/— 1’ &P 216.

each.

8V de. Gram deck
replacement motor.
= 2in x 1lin dia.
Shaft win long X
3/32in.17/6. B. & P.
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Stereo

Teleton
SAQ203

Transistor

Amplifier

List Price £28.7.0.

OUR PRICE 22 Gns

One of the most popular models from the fabulous Teleton range. Incorporafes
16 transistors and diodes producing superb quality hi-fi. 10 watts per channel
muslc power. Inputs for Gram (Magnetle and Crystal), Tuner and_Auxiliary.
jpe Record output. Comtrols: Volume, Balance, Bass, Treble. Housed in
a.'.traotive oiled walnut cabinet with brushed aluminium front panel.

MAINS KEYNECTOR
SAVES TIME—SAFELY!

Ope mains “Keynector” instantly a,nd
sately ts electrical ‘o
maing supply without the use of a plug.
A nuicber of appliances may be used

AUTO WOUND TRANSFORMERS
All Winding Voltage Ratings and Tapping 0-115-200-220-240v except MT118~

0-115-210-240v.
MT113 20W  Size 2§ x 111};, x 13in, Wgt 1loz Price 12/6 P&P 2/6
MT64 76W  Size 28 X 24 X 2{in. ‘Wgt 11b 140z Price 81/9 .

T4 150W  Size 34 X 24 x 30 Wgt 31b Price 33/-
MT65 200W  Size 3} X 43 x 4in. Wgt 41b Price 38/6
MT68 300W  Bize 4 x4 X 3%in. Wgt 61b 7oz Price 58/4
MT110 400W  Size 41 x 4} x 4in. Wgt 111b Price 85/-
MT67 500W  8ize 51 x 4x 43in. ‘Wgt121b 8oz Price 89/
MT83 750W  B8ize 44 X 54 x 6}in. Wgt 131b 4oz Price 95/7
MT84 1000W  Rize 44 x 5§ x5}in. Wgt 181b Trice 142/2 . ex.
MT93 1500W  Bize 55/,, X5 x 6¢in. Wgt 281b 9oz Price 170/8 .ex.
MT94 1750W  Bize 5‘/“ x 6§ x B4in. Wgt 31ib Price 195/ .eX.
MT95 2000W  Size 7 X 6} x Siin. Wgt 401b Price 211/2 Carr.ex.
MT73 3000W Bize 87 x 74 x 8% Wgt 451b 8oz Price 300/~ Carr.ex.,
LOW VOLTAGE 12 VOLT RANGE
Primary 200—250v—8econdary 12v
MT111 0-5 Amp Size 3 x 2} x 1iin, Wgt 120z Price 15/8 P&P2/6
MT71 2 Amp Bize 23 x 2} x 24in. Wgt 1llb Price 19/~ P&P3/9
MT69 4 Amp Size 33 x2} x2%in. wgt 21b 4oz Price 28/- P&P 6/-
MT70 6 Amp RBize4 X3 x3{in. ‘Wgt 81b 120z Price 38/- P&P6/-
MT72 10 Amp Size 3} x4} x4in. ‘Wgt 61b Hoz Price 51/~ P&P9/-
MT115 20 Amp 8ize 43 x 4§ x 4in. Wgt 11 1b 130z Price 95/~ P&P9/-
MT187 30 Amp Size 5} X4} x 4}in. Wgt 16 1b 120z Price 180/~ P&P 13/6
LOW VOLTAGE 24 VOLT RANGE
Primary 200/250v, Secondary 24v
MT58 1 Amp Rize 3§ x 2§ x 21in. Wgt 11b 7oz Price 28/9 P&P 4/6
MT114 3 Amp Size 24 x 3 x 3in. Wwgt 31b 60z Price 38/- P&P 6/-
MT72 5 A.tup Bize 4 x 33 x 3%in. ‘Wgt 5 1b 120z Price 53/10 P&P 8/-
MTI17 8 A Size 41 X 3] x 4in. Wgt 71b 8oz Price 72/7 P&P 9/~
MTi15 10 Amp Sized} x 44 x 4in. ‘Wgt 11 1b 130z Price 95/~ P&P 11/-
LOW VOLTAGE 30 VOLT RANGE
Primary 200/250v  Secondary Tapped 12-15-20-24-30
MT1i2 05 Amp Eizel8‘ 276 X Wgt 11b doz Price 17/4 P&P 3/9

.

MT79 1Amp Size2j x 23 x 23in, Wgt 2Ih Price 23/- P&P 6/-
MT20 3 Amp Size 4x3} xsim Wgt 41ib Boz Price 48/2 P&P 8/—
MT51 5 Amp Bize 4} Xd’ x 4in. Wgt 61b 8oz Price 60[9 P&P 9/
MT88 8 Amp Size 5¢ xﬂi x 4iin. Wgt 91b 6oz Price 92/4 P&P 11/-
MT89 10 Amp 8ize 5} x 4 X 44in. Wgt 121b 20z Price 108/6 P&P 11/~
LOW VOLTAGE 50 VOLT RANGE
Primary 200-250v  SECONDARY TAPPED 19-25.33-40-50v
MT102 0-5 Amp  8ize 23 x 22 x 2}in, Wegt 11b1lloz Price 21/3 P&P 6/-
MT104 2 Amp Size 4x 3§ x 33in. Wgt 51b Price 45/8 P&P 6/-
MTI106 4 Amp Size 42 x -l} 4in. Wgt 91b 4oz Price 77/- P&P 9/-
MT1I8 8 Amp 8ize 5] x5} x 43in. ‘Wgt 18 1b 90z Price 182/- P&P 13/6
MT119 10 Amp Bize 64 x 4§ X 61in. Wgt 19 1b 120z Price 185/- P&P 15/6
LOW VOLTAGE 60 VOLT RANGE
Primary 200/250v. Secondary 24-3¢ 40-48-60
MT124 0-56 Amp Bize 3} x 2] x 2fin. Wgt 21b 4oz Price 24/- P&P /-
MT127 2 Amp 8ize 4x 31 x33in. ‘Wgt 51b 60z Price 52/10 P&P 6/-
MT123 4 Amp Size 4} X3¢ x 43in. Wgt 101b 60z Price 99/- P&P 11/~
MTI122 10 Amap Size 6§ x § X 64in. Wgt 23 Ib 20z Price 152/ Carr. ex.
MAINS H.T. RANGE Size Price P&P
MTIAT 250-0-250v 80MA 6-3v 3:5A 6/6:3v.- 1A 33 x3x3in. 6/-
MT6AT 250-0-250v 100MA 6-3v 3-5A 5/6-3v 1A 4x 8§ x 3}in. 6/-
MT110 260-0-250v 120MA 6-3v 3-5A 5/6-3v 1A 4 X4 > 3iin. 8/—
MT11AT 300-0-300v 100MA 6-3v 3-5A 5/6-3v 1A 4X3}X3}in. 8/~
MTI12AT 300~0-300v 120MA 6-3v 4A 5/6°3v 1A 4 X 3% x3}in. 9/-
MT33AT 300-0-300v 180MA 6-3v 4A 5/6-3v 1A 4x4x3im,
MT2AT 350-0-350v 80MA 6-3v 3-5A 5/6v 1A 4%x33 )<3}inA
MT7 350-0-350v 100MA 6-3v 3-5A 5/6-3v 1A 4 %3} x 3%in,
MT8 350-0-350 J20MA 6:3v 3:5A 6-6-3v 1A 4x3}x3}in.

M77
MT45
MT46
MT47
MT5

Amp
MT147 10 Amp
MT50 12-5 Amp

Size 23 X2} x

Bize 23 x 23 x 23in,

Bize 34 x 2§ x 2

n.
Slze 4 X 3 x 8}in.

Size 4 x 2% x 3in,
Slze 4 x 33 x 33in.
Bize 4 x 34 X 3gin.
Size 4 x 4 X 3§in.
Size 31 x4 x 4i
8lze 43 x 37 X din.
8ize 42 x 3% X din,
Size 51 x 43 X 43in

BATTERY CHARGER TYPES
PrimarylvA)ltaxe 200-250v. Secondary 6-12v.
n.

1lib 6oz
1ib 9oz
21b 4oz
31!b Boz
31b1loz
b1b 4oz
5 1b 120z
81b

61b 4oz
7 b 8oz
91b 3oz
Wgt 11 1b 140z

Price
Price
Price
Price
Price
Price
Price
Price
Price
Price
Price 105/~
Price 125/~

Wgt
Wat
W

Wagt
wgt
Wgt
wet

Amperages are D.C. with nominal selenfum bridge rectifiers

MAINS ISOLATING RANGE ALSO AVAILABLE

WwWwWw . americanradiohistorv.com

P&P 4/6
PP 4/6

simult Iy up to the full 13 amp rating
of this device. A red light glows when
“live”’. The ‘Keynector” is fused and
has ite own robust switch which is
interlocked to prevent connections
when “live"'. Invaiuable to handymen,
servicemen, demnonstirators elc.

P. &P 3/

VHF AIRCRAFT BAND
CONVERTOR.

When placed within lin.
of a MW band radio full
coverage of VHF Air-
craftBand 108-135 Mc/s.
can be obtained. Al
transistor, 9v Dbattery
operation. Fully tunable
18}in. X 7 section tele-
scopic aerial. Rize 4 X 2%
x 13in. 78/8. P. & P. 3/6.

10 watt Amplifier. Size only 1x0.4x0.2in.
A true hi-fi amplifier ecomplete with manual
giving details of a wide range of applica-
tions and instructions. Guaranteed 5 years.
ONLY 59/6. P. & P. 1/6.

SPECIAL TRANSFORMER FOR OPERAT-
ING SINCLAIR IC-10 from A.C. mains
230/250v. Output 13v. at 0-3 amp. 12/6.
P. & P. 2/6.

SINCLAIR PROJECT 60

An attractive alternative for the
enthusiast prepared to assemble these
excellent modules to make a stereo
asserably.

2.30 24 watt Power Amplifier 58/6
(2 required).

Bteren Sixty Control/Pre-amplifier
£9.19.6.

PZ.5 Power Supply Unit £4.19.8.
Project 60 iz sapplied complete with
instruction manual and tempiates for
plinth mounting.

“HI-TEN”’ LOUDSPEAKER
British made full range
10in. unit handles up to
10 watts. Ceramic mag-
net. Freq. response: 40—

Flux density:
lines. 49/8. P. & P. 4/6.

Battery
Eliminator.
Enables
transistor
equipment
1o be opera-
ted from AC
mains. 6/9/
12v. output.

Selector switch and on/off switch. 100mA.
Caage size 4 x 2} x 2in. complete with maing
lead, connecting leads and instructions.
59/6. P. & P. 3/6.

DE-LUXE STEREQ
HEADPHONES

With soft rubber
earpieces.Impedance
8-16 ohmas. Frequency
response 23-13,000cps.
‘With iead and stereo

plug.
Only 58/6. P. & P. 3/6,
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LIND-A

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

TRANSISTOR

MODULES
E.1311. PHONO PRE-
AMPLIFIER. Size

2x1x{in. Built-in
R.I.A.A. characteri-
stics epabling low
output magnetic
Dick-up cartridges
to be amplified up
to 1 volt. Toput 100Kohm. Gain 28dB:
Max, output 3v: Max, input 50mV. Dis-
tortion 0-15% (at 1v level). Power supply
9-12v, 28/8. . & P. %),

E.1313. MICROPHONE PRE-AMPLIFIER.
Enables a low. output microphone to be
ased with an amplitier or radio. Input imp.
100Kohms ! Gain 28dB: Max. oufput 3v:
Max. input 50mV: Distortion 0:-159% (uat
1v level): Freq, response 10Hz-S0KHz.
Power supply 9-12v. 266, P. & P. 2/-.
E.1318. DUAL LAMP FLASHER. A switch
module for electeonically altermating two
mintature buibs, §V, 100-200m A. Ideal for
models, toy boats and planes, displuys,
warning snd security devices, communiea-
tion signals, etc. Flasher time } sec:
Power supply ‘6v DC: Current 150ma4:
Lamp 6v 130mA. 25/—. P. & P. 2/,
E.1315. ELECTRONIC ORGAN TONE
OBCILLATOR. Used in conjunction with an
organ keyboard, variauble resistances and a
9 volt power supply, this module acts as
the oscillator unit for an electronie organ.
Tone Frequency: 200-1,000Hz: Output
80mMW ¢ Current 15maA. 25/—. P. & P. 2/-.
E.1314. POWER AMPLIFIER. When used
in conjunction with E.1311, E.1812 and
E.1313 units this amplitier madule prs-
doees about 300mW output for speaker
connection (8-16 ohmas), without necessity
for an output transformer. Input imp.
1,000 chmms: Gain 20dB: Output 300mW :
Distortion 3% {(at 200mW output level).
Freq. res. 50Hz~10KHz. Power supply 9v.
Current 20mA at no signal, S0mA at max.
output. 26/6. P. & P. 2/-.

E.1817. MINIATURE MORSE TRANS-
MITTER. Wili transmit to any adjacent
AM Beceiver, also makes a useful oacillator
for trouble shooting. Audio tone 400¢/s.
Radio frequency range 409c/s to 30Mc/s.
Power supply 9v DC. Current 3SmaA.
25/-.P. & P. 9/

E.1812. TAPE PRE-AMPLIFIER, Incor-
porating N.A.R.T.B. curve characteristics,
this umplifies tape hexzd signals up to 1 volt
within the frequency range of 30Hz—
15K Hz. Input imp. 100Kohm: Gain 25dB:
Max. output 2v: Max. input 50mV: Dis-
tortion 0-15% (at 1v tevel): Power supply
9-12 volts. £9/8, P. & P. 2/-.

E.1316. MORSE CODE OSCILLATOR. A
transistorised morse code oscillator {(buzzer)
to be used in conjunction with an operating
key. Buitable for direct connection to a
loudspeaker. Tone freq. 400Hz: Power
output 80mV: Power supply 3-9v.:

Current 45maA. 25/-, P, & P. 2/~
MINIATURE SOLDERING

IRON

British made and designed for use with
transistor circuitry but ideal for many
other us=es. AC 240v. 18 watt. Length
7%/,in., #in. slide on bit. Price 32/8
P. & P. 2/-.

Visit our Brand New enlarged
Hi-Fi Demonstration Room, Tape,
Record Bar and Scientific Show of

Microscopes, Binoculars,
Telescopes and Walches at
18/18 Tottenham Court Road

6

IR OPTRONICS LTD
FANTACTIC XMAS OFFER!.

AirAudio
‘COMPACT «

Hi+Fi Stereo System

DEPDSIT piys g7
Payments Pius 25/. ¢
of £4. 9.7 Tora Crodit 'Sas;e“;i}caeng 495 manthiy
.1

£5.9 6 p

BIG SOUND
AT LOW COST!

6 watts r.m.s. per channel. Controls:
Bass, Treble, Volume, Balance, Function
selector. Mono/Stereo switch. Tape record
outlet. Inputs for Tape replay/Tuner. Headphone
facility. Beautiful teak case with matched loudspeakers.
Garrard Autochanger unit fitted Stereo Cartridge. Sizes: Plinth
165" x 14" x 34" Speakers 124" X 6" x 8"

See and hear the Lind-Air Audio “Compact” now at London's Newest Hi Fi |
Store — All leading names in stock plus Expert Advice, Hi Fi and T.V.
Demonstrations, Part Exchanges, Mail Order and Export Sales.

COMPACT 2-WAY INTERCOMS

BRITISE MADE, TOP QUALITY

J1lo0l 37 Long Play PVC 225¢t. 5/ P.& P,
J1002 37 Tripie Play Poly 600ft. 10/6 P.&P.
J1003 5~ Long Play PVC 200ft. 10/- P.&P.
J1004 5" Double Play Poly 12001t. 15/~ P.& P.
J1005 &3 Long Play P¥C = 1200it. 12/6 P. & P.
J1008 53" Double Play Poly 1800it, 22/6 P. & P.
J1007 77 . Standard Play PVC 1200ft. 12/8 P.& P.
Tor table of wall mounting. Smart two tone g}ggg ;,, ﬂi%lgl;{np‘fcol %gggﬁ ég}lﬁ g i g 2
asee size 331 x 11 x 24in. Complete = ¥, ¥ I i 3
grey o AXE J1010 7°  Triple Play Poly  3600ft. 50/~ P.& P.2

with lead,

staples and 9v battery. 55f-.
P. & P. 3/6.

LIND-AIR OPTRONICS LTD

18,25 & 53 TOTTENHAM COURT ROAD, LONDON W.1.

Telephone: 01-580 2255/4532/7679
Shops open 9-6 pm. Monday to Saturday. Thursday until 7 pm
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... or any day you please (Sundays included)—any time of day or night. Your message will
be received loud and clear. Even if we are not there ““live’” at the other end of the line, our
telephone recording machine will take your message for us to deal with as soon as we are
back on the job. If your message is a fat order we’ll be delighted. If it’s just a teeny-weeny
order we’ll still be delighted.

This ““order-by-phone’’ facility is just one of the many advantages offered by our new
CREDIT ACCOUNT SERVICE. Here are a few more advantages:
Order forms and prepaid envelopes are provided, so if you want to order by post, you don’t even have
to find a stamp. To settle your account you need only one cheque, postal order or money order per month.
Normally on credit accounts there is a minimum invoice charge of 30/-, but we stipulate 7o minimum.

Of course, this Credit Account Service is available only if you are already using our catalogue for
ordering components, but after you have been in the service for 12 months we regularly send you an
up-to-date catalogue FREE of charge.

Like to know more about this trouble-saving, money-saving service ? Then drop us a line or give us
aring, 01-648 8422.

A Merry Christmas to all our readers!

You should certainly have an up-to- A T R Y T P PR ST R S ST R S ST SR ) S S T S S U
RS TR RN C - B e R R SR T R T T TR L) T R T R T Y R SR R v 4 A

date copy of the Home Radio Catalogue % e
. . i Please write your Name and Address in block capitals A

even if you do not intend to use our 5=
Credit Account Service. It's a-must for =
. . . NaMEB ...t SR

every Radio and Electronics enthusiast. %‘i
It has 350 pages and lists 8,000 com- ABHIESS ......ooveeereierieereeie et eeevee e b essna s =
ponents, over 1,500 of them iliustrated. )f
Moreover it COntainS 6 Vouchers, each .......................................................................... ?‘E
worth 1/- when used as indicated. - 2y
Give yourself a Christmas present this e onrea 2%
; . # HOME RA NENTS) LTD., N

e e Dept. PW. 234-240 London Road, Mitcham, CR4 3HD 21
plus 3/6 post and packing) and we’ll Ef i i

00 o Ny Wy o Wt or Xony on Moty o o ottt W op Wt a7 St o S or St Sty e s e Wt Wt Wit us Mo e e Wiccas” 2058
send vour catalogue by return of post. AP A R P Rt B P A G B e i e A B A I R 2R G G e L 1
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PRACTICAL

WIRELESS

VoL 45 NO 9

Issue 755

JANUARY 1970

TOPIC OF THE MONTH

HE optimists will soon be ringing out 1969 and hopefully
Theralding what they imagine will be a brighter new year.
The pessimists will just groan and say things can’t be worse.
It's all a matter of viewpoint and temperament, but whatever
these are one must first assess the retiring year before speculating
on the one to come. We have done this with P.W.

Circulation figures and readers’ letters remained at a high
level, so we assume that most readers got what they wanted.
During 1969 we published 194 articles and features, an average
of 16-plus perissue. Of these there were 7 on building ampilifiers,
11 on receivers and front ends and 10 on test equipment. This
apart from the projects under the Take 20 and IC of the Month
banners, and constructional items in other categories.

On the semi-constructional and theoretical front there were
seties on repairing radio sets, pulse circuits, aerials, magnetic
sound recording, semiconductor theory and 12 instalments of
P.W. Guide to Components. Other articles ranged a varied field
and took in home workshop practice, relays, power supply
units, a stereo decoder, printed circuit design, a pedal steel
guitar, etc.—and, of course, the regular news and comment
features.

If we left anyone out during the year he must surely be a
weird misfit! Having modestly patted our own editorial backs
it is only just to convey our appreciation for the support from
readers in the way of comments, criticisms, suggestions and

letters of encouragement. And, of course, for sending along -

manuscripts for consideration; a high proportion of published
material is the work of ordinary readers of P.W. So, to every
one of you, from the regular subscribers to those who cadge
a copy from a mate at the local club. ...

Merry Christmas
and a Bappy Petw Pear

from

W. N. STEVENS

L. E. Howes, G3AYA C. Riches
H. Moorshead T. R. Preece, G3TRP

NEWS AND COMMENT

Leader
News and Comment
MW Column by C. Molloy

P.W. at the Exhibitions
Richard Collins Reports

On the Short Waves by Malcoim
Connah and David Gibson,
G3JDG

Practically Wireless by Henry
Letters to the Editor

CONSTRUCTIONAL

Microphone Mixer by V. Cape/

Pedal Steel Guitar, Part 3
by F, C. Judd
Panoramic Receiver for 160 to 80
Metres, Part 1 by D. Bollen
[.C. of the Month, Power Control
Circuits by L. A. J. ireland
Beginner’s Portable Receiver
by C. R. Bradley

Take 20, 3-transistor Radio
by Julian Anderson

. .OTHER FEATURES

Basic Semiconductor Technology, -
Part 8 by M. F. Docker, M.Sc.

Experimenters” Corner, Designing
Class A Amplifiers
by C. R. Boggis, M.A.P.A.E.

P.W. Guide to Components, Part 13
by M. K. Titman, B.Sc.
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664
668

669
688 .

696
698

666
677
684
690
692

709

670

682

701

February issue will be published on

January 9th.

©IPC Magazines Limited 1969. Copyright in all drawings, photographs and articles published In *Practical Wireless' is fully prqtected, and reproduction or imitations in
whole or in part are expressly forbidden. Al reasonable precautions are taken by ‘‘Practical Wireless™ to ensure that the advice and data given to readers are reliable.

We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices are those current. as we go to press. All correspondence Intended for the Editor

should be addressedto Tower House, Southampton Sireet, London, W.C.2. Address corr

London W.C.2.

g adverti ints to Advertisement Manager, Fleetway House,
Farringdon Street, London, E.C.4. Orders for back numbers should be addressed to IPC Magazines Ltd., Back Numbers Department, Carlton House, Gt. Queen Street,
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VHF STEREO RADIO TRANSMITTING STATIONS

ON RADIO 3
® Kendal S
arborough
Morecambe ¢ 9
bay
Ho ‘me Mosg
. e
Sheffield
Sutton
! o Coldfield
o/Northampton
e Oxford
/ Wrothame
Swingate
&”  Brighton
020 60 100
RS
Frequency Maximum ERP
Brighton 92-3MHz South & West 150W (directional aerial)
Holme Moss 91-5MHz  North 120kW
Kendal 90-9MHz  North 25W (directional aerial)
Morecambe Bay 90-9MHz  North 4kW (directional aerial)
Northampton 91-1MHz Midland 60W (directional aerial)
Oxford 91°7TMHz  Midland 22kW (directional aerial)
Scarborough 92-1MHz  North 25W (directional aerial)
Sheffield 92-1MHz North 60W
Sutton Coldfield 90-5MHz  Midland 120kW
Swingate 92-4MHz  London 7kW (directional aerial)
Wrotham 91-3MHz London 120kW

SWANSEA
COLLEGE SOCIETY

The University College of Swansea
Amateur Radio Society is once
again fully active with activities
such as Morse code and R.A.E.
tuition for students. Amateurs and
listeners are also welcomed to the
meetings and details may be
obtained from: Rob Wilcox,
Room 520, Neuadd Gilberison,
University College of Swansea,
Singleton Park, Swansea, SA2
8PS.

North Leeds Radio Club
The North Leeds Radio Club has
recently been formed. Will any-
one wishing to join or visit this
club please contact the Secretary,
G. Brown, 2 Fearnville Close,
Dib Lane, Leeds 8, Yorkshire.

THE “ENGLEFIELD” CABINET

e

_____

W e

Peak Sound, the CirKit people have announced the “Englefield” cabinet
for their amplifier modules. It is in kit form and includes components
to complete a stereo amplifier based on the PA.12-15 Power Amp
Module, the SCU/400 Stereo Preamp Module and the PS/45K Power
Supply Kit. Cost of this kit is £38 4s, for 12W per channel system. Peak
Sound, 32 St. Judes Road, Englefield Green, Egham, Surrey.
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Southern Watch & Clock Sup-
plies Ltd, are UK selling agents
for “Soder Wick”™—a dry wick
method of desoldering. As can be
seen in the illustration, it is sup-
plied in reel form and is used by
direct contact with the joint
together with a soldering iron for
heating purposes.

Soder Wick draws the solder up
into itself quickly and no exces-
sive heat is required and the
desoldered joint is left solder-
free, pure and non-corrosive.
Prices range from 18 to 20s. but
for readers who would like to
try it out there is a special offer,

‘open until 31st December where-

by they can get a sample for 16s.
Further particulars may be
obtained from: Southern Watch &
Clock Supplies Ltd., Industrial
Tools Division, 48/56 High Street,
Orpington, Kent, BR6 O0JH
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NEWS...

SCOPE FOR SCHOOLS

A new oscilloscope, type EA
0699-1 has been announced by
Mitre Electronic Products. It is
intended mainly for use as a basic
class oscilloscope in schools,
and features a 23in. diameter tube
with green medium persistence
trace and the Y bandwidth is d.c.
to 100kHz. There is -less than
100mV/cm Y sensitivity at maxi-
mum gain with full Y shift and
automatically synchronised time-
base range is 100mS/cm to
10uS/cm (approx.). X input with
full X shift when timebase is off
is 1V/em. :
The oscilloscope is housed in an
all-metal case measuring 64 X 6%
X 10%in. Weight is 8 Ib., supply
voltage, 200-250V 50-60Hz and
power consumption 25W. It is
fully guaranteed and price is
£24 10s. (1 off) with a discount
for schools. A data sheet is avail-
able. Mitre Electronic Products,
22 Powis Terrace, London, W1].

LOW VOLTAGE
AND ISOLATING .
TRANSFORMERS

Gardners Transformers Ltd., have
introduced a range of open-style
(Avon series) and enclosed style
(Twynham series) Low Voltage
and Isolating Transformers for
input voltages of 100-125V and
200-250V. This applies for sizes
from 24V/A to 1kV/A with a
wide variation of output voltages.
Further details in brochure GT.17
obtainable from: Gardners Trans-
formers Limited, Christchurch,
Hampshire. :

NEWS...

Better Things are Electric

A new 16-page illustrated booklet
in full colour designed to help
people choose the right electrical
fitting—plug, switch or socket—
for every room in their home, is
now available. Called “Better
Things are Electric—with MK?”,
it has been produced by MK
Electric Ltd. It is available free
on request from most electrical
retailers or electricity showrooms,
or direct from MK Electric Ltd.,
Edmonton, London, N9.

SPLICER FOR
CASSETTE TAPES

Bib Division of Muiticore Solders
Ltd., announce the introduction
of the Bib Model 24 %in. cassette

‘tape splicing and editing kit, It

comes in a plastic wallet together
with a plastic handled razor
blade, Tape marker, reel of
splicing tape on dispenser and a
device for withdrawing tape from
the cassette. The price is 29s.

The kit has been specially
designed for use in jointing tape
from C60, C90 or CI120 cassettes
and is particularly useful as it
enables music from pre-recorded
cassettes to be joined so that the
playing time of a single cassette
is extended.

NEWS...

It’s 5 new pence

o

Multicore Ltd. announce an
adjustment - to their well-known
6d. solder pack. It now costs twice
the price but you get double the
amount of solder (enough for
100 average joints). It has been
given the reference “2D” and
packages are marked 1s. or 5p.
Multicore Solders Ltd., Hemel
Hempstead, Herts. :

Don’t forget the Practical
Wireless filmshow

100 WATTS FROM ADASTRA

Adastra Electronics Ltd. announce their “Centurion” 100W amplifier
which has a suggested list price of £99 and features a hand-assembled
25-transistor 6-diode printed circuit construction. The four individually
gain controlled inputs have a sensitivity range from ImV to 20V. A
feature of this amplifier is that its design allows its output (100W at
4Q; 140W peak) to be open- or short-circuited without il effect. The
amplifier is housed in a black leathercloth cabinet with carrying handles
and matching silverfblack control panel., Adastra Electronics Ltd.,
167 Finchley Road, London. NW.3. Tel. 01-624 8164/5.

WwWwWw . americanradiohistorv.com
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NE of the main requirements for a microphone

mixer is that of low noise level. Many of the

cheaper commercial mixers fall down on this
feature; although passable when used with low-
output power amplifiers, noise levels become notice-
able and disturbing at higher powers such as with
large p.a. amplifiers. It is true that the ratio bet-
ween the signal and the noise level will be the same
irrespective of the power of the amplifier, but there
are moments of silence especially with speech repro-
duction when there is no signal to mask the noise
and it is then that high level noise is especially
unpleasant.

Inexpensive commercial mixers were found
unacceptable on this score whereas the better ones
were unacceptable because of price. Hence the unit
here described was designed and built. Other
features required were a degree of amplification
as well as mixing, a seif-contained arrangement that
could be operated at some distance from the main
amplifier, and an input for tape or gram which

V. CAPEL

could not be overloaded by too high an input signal
resulting from use and operation by unskilled hands.
Circuit

One of the reasons why the cheaper commercial
mixers fail to achieve a good signal-to-noise ratio
is because the input sockets are connected directly
to the gain controls. The output from these is com-
bined and fed to the base circuit of the first stage.
An advantage of this arrangement is that only one
transistor is needed for all inputs which saves cost.
However it also means that the noise generated in
it is fed uncontrolled into the following stages. Turn-

"ing down a control only reduces the input signal

thereby decreasing the signal-to-noise ratio.

In the circuit adopted for the mixer, each input
has its own transistor which is followed by the gain
control. When this control is turned down therefore,
the noise from the input transistor decreases as well
as the signal. The input stage is always the most
significant as respects noise, because it is amplified

= O -0
. 51~ +Sv
" R8
16k
Mic.1 C1o.1 R19 R22
o IF > 247k 247k
. R7 .
% RS R18 R21
15k S c10 e ) ci12 Output
; 390k 390k
Mic.2 C2 1 ) 3 6 e
| Rl
& i > = .
R4
/ R2
7 15k 47M > v—i‘ IF e
0 Tr2 VR3 ! BC108 BC108 >
> ll BC109 100k 68Kk
” R1 o Z
g 4¢7M 5 N ]l] 1 N
4 4
Mic.4 C4 R16
Tr1 VR%(—«,\N\,—«. L
= BC109 100K 68k g R20 e
> R17 56 56
3 RE& RY R12 680k i
27k 27k 247k 247k
- L b= d & -0
—ve
Aux, VRS %
input __C9 ™ .
- I}O.O5 VRI—VRS5 are Gain controls

Fig. 1: The circuit of the five channel mixer. Four inputs are provided for microphones with an additional one for high fevel.
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To Gain To Output To, Mic.1 To top end of VRI To top end of VR4
control socket jack
wipers socket
(VRI-VR4)
11 Rzl : \ L&D i
[R2i ] . ‘ o
\ R22 o P I R // e To Mic.3
= c12 - Jackk .
. socke
...l ; . -
% T D /QRQ e
L R4 O Transistor O J
. R17 R23 connections Tr4 M c4
cn ‘@, R12l:| % i To Mic.4
‘ j R9 . ack
% R20 R24 ~ R6 N socket
\\. .Q‘ _/
‘h. R15 / ‘.""--
Sy 5 T3 Tr2
c10 Link wires. \
. R19 . . @
L] -
e A Rie / & €9 . URCCEEN
Ris - ca [ _RrRZ ] | R | .
Note : Flying leads are shown in their k/.To Mic.2 To top end of VR2 To top end of VR3
Jack socket

relative positions around board

Fig. 2: The components are arranged as shown above on a Radiospares standard printed circuit.

* ﬂﬂm onents Iist by all the stages that follow, whereas the succeeding
p stages have less amplification following them.

Obviously, low-noise transistors should be used,

so the Mullard silicon planar epitaxial transistors

Resistors: BCi109 and BCI108 were chosen. These are n-p-n
R1 4-7MO R13 68kQ types so battery polarity will be negative to earth.
R2  15kQ R14 68k( Constructors used to working with the more fami-
R3  2.7k0 R15 68k( liar p-n-p varieties will need to check polarity of
R4 47MQ R16 68kQ the electrolytic capacitors.

R5 15k R17 680kQ Current biasing of the first stages is employed
R6  2:7kQ R18 390kQ by returning the single high-value base resistor to
R7 4-7MQ R19 2:7kQ) the collector. A measure of negative feedback
R8  15kQ R20 56Q results, and further feedback is achieved by leaving
R9 2:7kQ2 R21 390kQ the emitter resistor unbypassed. If desired, a greater
R10 4-7TMQ R22 2-7kQ or lesser number of inputs can be provided as
R11 - 15kQ R23 560 required. Three were really all that were necessary,
R12 2:7kQ R24 6:8kQ2 but an extra one was fitted in case it should be
All 10%, 1 or X watt miniature types. required in the future. It is easier to add one when
VR1, VR2, VR3 and VR4 100k} log. potentiometers first constructing, than later! Extra inputs will not
VR5 1MQ log. pot. add to the noise level providing the controls of those
not being used are turned back to zero.

Capacitors: Although all controls are taken to a common
C1 O0-1uF C7 1uF12V input of the next stage each one will have only
C2 O1uF €8 1uF12v marginal effect on the settings of the others due to
C3 01uF C9  0-054F the isolating resistor in series with the wiper of
C4 01uF C10 1pF12v each control. r , ‘

C5 1uF 12V C11 6uF 12V The auxiliary input is fed into the same point. In
Cé6 1uF12V C12 6uF12vV this case it is best to feed the input directly to its

gain control, because if applied first to an ampli-
fying stage as is the case with the microphone

Semiconductors: inputs, this stage could be overloaded by a high

212 gg; 82 Rg gg:gg level signal such as the output of a tape recorder.
T3 BO109 T6 BO108 Here, the control will reduce the signal to an accept-

able level. Impedance of this input is kept as high
as possible so that crystal or ceramic pick-ups can
be used, hence the higher value of the control and
isolating resistor. ‘

At first, direct coupling was considered between
the second and third stages as this would avoid reac-

(Plastic encapsulated versions of the BC108 and
BC109 are now very common, have identical charac-
teristics and are cheaper. Their numbers are BC168
for the BC108 and BC169 for the BC109.)

Miscellaneous: tance in the coupling and provide d.c. stabilisation
Six jack sockets; pointer knobs; Radiospares printed by a d.c. feedback loop. However, as the second
panel: SW1 toggle on-off switch; battery; battery stage must be “above” the first as regards d.c. volt-
clips; screened lead etc. age in directly coupled stages, this in effect halves

the battery voltage to each. Where a line voltage
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of around 20 volts is available as is common with
most mains-powered transistor equipment, this is
quite satisfactory, but things are different when the
supply is only 9 volts and reducing as the battery
voltage falls. Silicon transistors are less prone to
thermal and other vagaries of germanium transistors,
so it was deemed best to dispense with the d.c.
stabilisation.

To further reduce noise levels, a negative feed-
back loop was included right from the output socket
back to the emitter of the second stage.

Construction

With any construction, one -of the first things to
consider is the case, as this will determine the way
the components are assembled. The case chosen for
the prototype started life as a Channel TV tuner
unit. There are probably many of these around in
dealers’ junk rooms, but if one cannot be obtained,
a similar construction can easily be made.

A Radiospares transistor printed panel was used
for the building of the circuit. These are not obtain-
able direct from the firm as they deal only with the
trade, but almost any dealer could get one within
a few days even if he did not have one in stock.
There are positions for eight transistors on these
boards, and the base, emitter and collector connec-
tions are all marked. A centre strip of print run-
ning down the middle of the board can be used
for earth, and two conductors on either side, for
the battery positive rail. Along both edges of the
board are triangular multiple connections.

The most straightforward way of wiring is to con-
nect a wire link from the transistor print connec-
tion to the nearest multiple, and then wire the
associated components from there. It may be neces-
sary to link two adjacent multiples where several

connections are needed to the one point. Flying

leads were fitted so that connections could be made
to the controls and jack sockets.

Performance

The gain of the microphone channels is 35dB,
which enables the mixer to be used with power
amplifiers having low input sensitivity. High impe-
dance microphones should be wused, either crystals
or moving-coil and ribbon instruments with buiit-in
transformers. Medium impedance microphones of
600 or 200 ohms will work satisfactorily, there being
sufficient gain for these, although the signal-to-noise
ratio is decreased. When used with high impedance
‘instruments, the noise level, even with a large p.a.
in a hall, is unobtrusive at normal levels.

The gain of the auxiliary input is unity, there
being no amplification required here, only the facil-
ity of mixing. A fairly high input impedance is
presented so that crystal or ceramic pick-ups can be
used with no loss of bass.

Overall frequency response is flat between 20Hz
and 10kHz, and there is a gradual drop at the upper
end to —3dB at 25kHz. Battery consumption is

about 6mA so a PP6 battery should give long service. -

When using this or any other mixer, always keep
the controls that are not in use to the minimum
position. Those that are being used should be set at
an advanced level and the control on the power
amplifier kept to a low position, as this will give a
better signal-to-noise ratio than the reverse. |

668

THE

MW COLUMN

AR R R

OUTH AMERICAN medium wave stations are

often audible after midnight during the winter.

Propagation is good over the long sea path from
UK enabling the DXer to hear stations quite con-
siderable distances away. Even when conditions are
poor the Argentinian stations LR3 (950) Radio
Belgrano and LR1 (1070) Radio el Mundo, can often
be heard, sometimes they are the only DX on the
band. South Americans are usually at their best when
the North American path is poor. Brazilians most
frequently logged are PRA3 (860) with the slogan
Radio Mundial, PRF4 (940) Radio Jornal, PRES
(980) Radio Nacional, PRE3 (1180) Radio Globo;
all are situated in Rio de Janeiro. Brazilian stations
arc easy to recognise as the language is Portuguese
instead of the more usual Spanish from that con-
tinent. A number of Venezuelan stations can be
heard, the more prominent being YVRS (1020)
Radio Marguarita and YVQIJ (1080) in Barcelona.
Further to the west are the Colombian stations
HIDK (750) La Voz de Antioguia and HIBI (840)
Ondas del Caribe in Santa Marta. The Surinam
station PZX7 (725) in Paramaribo is frequently a
strong signal though interference from the German
station on 728 can be troublesome. PZX7 identifies
itself as “SRS” which are the initials of the Dutch
organisation which owns the station. Announce-
ments are in Dutch, English and Hindi and the
station will QSL. More difficult South American
countriecs are Peru with OAX4A (854) Radio
Nacional and OAX4U (1010} Radio America, both
stations in Lima; Uruguay with CX16 (850) Radio
Carve in Montevideo; Chile with CB106 (1060) Radio
Mineria and CB118 (1180} Radio Portales, both in
Santiago.

During the late evening while waiting for the DX
paths to open, readers may care to try some semi-
DX from FEurope. The Portuguese National Radio
operates a number of high power MW transmitters
and two of these—on 755 and 1161—have pro-
grammes in English at 2245 hrs GMT. Commercial
stations to look for include Radio Coub Portugues
with CSB9 (782) in Miramar and CSB2 (1034} in
Lisbon; Radio Renascena CSB3 (1286) in Lisbon;
Emissora Norte Reunidas CSB5 (15378) Oporto;
Emissora Associados de Lisboa CSB4 (1594) Lisbon.
The commercial stations run on well into the night
and all will QSL. Sud Radio in nearby Andorra on
818 has been heard recently with programmes in
English at 2130 hrs and this station too will QSL.
Three stations from the far north of Europe that often
appear in the late evening are Murmansk (656) in
Arctic USSR; Godhavn (650) in Greenland and Hofn
(665) in Iceland. _

Ramadan ends on 11th December, so have a look
for some of the rare Middle East countries mentioned
last month while there is still time. Saudi Arabia
has been heard on 705 recently at 2100 hrs GMT
with a programme in English. The new All India
Radio megawatt station in Calcutta is reported to
be on 1130kHz though it has not been heard yet by

the writer.
" CHARLES MOLLOY
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RICHARD COLLINS
reports...

This year PRACTICAL WIRELESS was represented at two
exhibitions. The first one was the 1969 International :
Radlo Englneenng and Communicatlons Exhlbltlon A group of 6":’"/3[?31’3 gathered round the PRACTICAL
(the RSGB Exhibition) held at the Royal Horticultural WIRELESS stand, wh:lg staff member, Trevor Preece, §3TRP,
New Hall, Westminster, S.W.1 from 1st to 4th Oct ober. explained the workings of the P.W. Pedal Steel Guitar.
The second exhibition was the 1969 International
Audio Fair held at Olympia from 17th to 23rd October.
Below are photographs taken durmg the two exhibitions.

The Exhibition transmitting stat:ons wh:ch were operating on all
Amateur Bands between 1-8 and 144MHz. The equipment was
provided and manned by the Crawley group of the RSGB.

The openmg address‘ ‘was made by Mrn R. J. Ha sey, C.MG.,
F.C.G.1, D.I.C, B.Sc.(Eng.), F.I.L., Director of Cable & Wireless
- Led. He is seen here welcommg visitors to the Exhibition.

SRR TR

Mr.J. W. Swinnerton. T.D., B.Sc.(Econ.}, G2YS, President of the

" Radio Society of Great Britain presents the Exhibition Organisers’ P — ; ; ro—
Plague to George Jessop, G6JP, for his 2m Transistorised Diana and Audrey looking after the magazing sales section of the
' Transmitter/Receiver. P.W. and P.E. stand at the Audio Fair.

669

Wwww._americanradiohistorv.com


www.americanradiohistory.com

PART EIGHT

SEMICONDUCTOR)||||[r

[EGHNOLOGY

by M.F.DOCKER, M.Sc.

N this article several new devices will be discussed

and the final two articles in the series will deal

with the techniques of producing integrated cir-
cuits, both monolithic and hybrid thick and thin
film types.

Thyristors

The first device, the thyristor, could well have
been described in the section dealing with diodes as
it is often found in two lead form. However its
construction is radically different from that of a
diode and the same device can be easily converted
during manufacture to form a triode or tetrode
thyristor. The thyristor can be defined as a four
layer p-n-p-n device as seen in Fig. 1(a) and relies
on regeneration in the structure to produce a switch-
ing action.

With the polarities shown in this Fig. 1(a) junctions
A and C are both forward biased whilst junction B
is reverse biased. Consequently only a very small
current, the saturation current of the material, will
be able to flow across junction B. However, when
the potential difference between the input terminals
is increased sufficiently it is found that the current
through the device suddenly increases as shown in
the voltage-current curve of Fig. 2. This behaviour
can be explained by considering the device as com-
posed of a pair of complementary transistors, Trl
and Tr2, in Fig. 1(c). From Fig. 1 (b) Trl is seen to
be a p-n-p transistor and Tr2 a complementary n-p-n

transistor. If the alphas of the two transistors are )

«l and a2 respectively and if the saturation collector
current of each device is Isatl and Isat2 respectively
then it is readily seen that:

Il =21+ Isat?2 ‘
and I2=wlI-+Tsatl also, since the current across
junction B must be equal to I:

I=11+12
or I=all+ 21+ Isat

where Isat=Isatl -+ Isat2.

(e e
+ I
P P Je..
A 8
N c] N N |b
B = =
P b P e
c
N el N
- I . I
O Ot

(a) S , (o)

Fig. 1: Basic thyristor representation (a) together with two
derived equivalents (b) and (c).

670

This equation can be reduced to the form:
I=Isat/(1—(al +a2))

and this relates the current through the thyristor to
the leakage current and the current gains of the
equivalent transistors, Now in a previous article it
was shown that the alpha of a transistor depends on
the amount of recombination which occurs in the
base region, so that for a high alpha the base has to
be narrow.” But the thyristor is intended for high
voltage applications, so to avoid punch through the
individual regions all have to be wide. This gives the
device a low alpha.

Current through 4
thyristor

Reverse blocking Voltage across

voltage | A ____. :
: g > thyristor
1 —
Forward blocking
voitage

Fig. 2: Characteristic curve of the voltage across a thyristor
and the current through it.

Because of this the term (1—(al+a2)) above is
fairly large and T is not much larger than the leak-
age current. If in some way recombination can be
reduced the alphas will grow and I becomes large.
This is done by temporarily filling the impurity
centres in the base so that a larger current will flow,
carriers then becoming available to diffuse across to
the coliector junction B, normal transistor action
then taking place. After this regenerative feedback
holds the device on until the voltage across the
terminals is reduced to zero.

There are various ways of filling the trapping
centres and one of these, used in this diode form, is
to increase the voltage across the device until the
leakage current across junction B goes into an
avalanche condition. This results in a large current
flowing across the junction into the two base regions.
The carriers constituting this current fill the impurity
centres and enable the transistor alphas to become
larger, this in turn resulting in an increase in the
current through the device so that the thyristor is
then turned on. When this happens all the junctions
are in effect forward biased and the voltage across
the thyristor falls to a fraction of a volt. The voltage
at which the avalanche starts to take place is called
the forward breakover voltage Vbo and is quoted in
manufacturers’ literature.

When a reverse voltage is applied to the thyristor
junctions A and C are reverse biased and junction B
is forward biased. However the previously described
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A choice
 of Practical
Christmas gifts
for amateur
orprofessional

Complete precision This kit—in a rigid plastic

soldering kit "ool-box” — contains
B Model CN 15 watts
mintature iron, fitted

-7 bit. Interchangeable
spare bits. " &
® Reel of resin-cored
solder
M Felt cleaning pad
B Stand for soldering iran
PLUS 36-page booklet on
“How-10-Solder”—a mine
of information for amateur
and professional.

from Electricat and Radio

e 4816

1o Antex.

G 18 watts. Fitted 3/32"" bit for miniature
work on production lines. Interchangeahle
spare bits, 1/8", 3/16" and 1/4"* available.
For 240, 220 or 110 velts. 32/6.

T O ——

E 20 watts. Fitted with 1/4" bit,
Interchangeable spare bits 3/32"", 1/8”,
3/16’* available. For 240, 220, 110
volts. From 35/-

<

Attractively gift wrapped.

Model CN 240/2

15 watts - 240 volts
Fitted with nickel plated bit (3/32”’} and in
handy transparent pack. From Electrical
and Radio Shops or send cash to Antex.

Attractively gift wrapped.
HEEENEEEEENEEN

5 31

e —

ES 25 watts. Fitted with 1/8"* bit.
interchangeable bits 3/32”, 3/16"" and 1/4”
available. ideal for high speed production
lines. For 240, 220, 110, 24 or 12 volts.
From 35/-

i &

FA40 watts. Fitted 5/16™ bit.
Interchangeable bits 1/4”, 3/16", 1/8", 3/32"
available. Very high temperature iron. For
240, 220, 110, 24 or 20 volts. From 42/6
Spare bits and elements for all models
and voltages immediately available from stock

L]

PRECISION MINIATURE SOLDERING IRONS

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

Please send me the Antex colour
catalogue

Please send me the following irons l
Quantity ‘Model Bit Size Volts Price I

NAME ..
ADDRESS ...

wWWWwW. americanradiohistorv.com
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BENTLEY ACOUSTIC CORPORATION LTD.

Suppliers to H.M. Government 38 CHALCOT ROAD, LONDON, N.W.1 Telephone 01-722-9090

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

0A2  5/9 | 6FL 8/9 | 124V6 b5/6 | 150C2 b&/9 | EAF42 8/9 | EL91 2/8 | PCF82 6/3 | UCC84 8/~ | X41 10/~ | BIISL 10/~ | OA47 e
OB2 6/ | 6P6G  4)- | 12Av7 §/- | 301 20/~ | EB84 7/8 | ELe5 53 | PCF84 8/- | UCCSS 6/8 | X6l 6;9 BA102 9;- oAT) B
0zt  4/6 | 6F6M 12/6 | 12AX7 4/6 | 302 16/8 | EB4l 4/6 | EM71 14/- | PCF86 9/- | UCFS0 8/3 | Xe3 §/6 | BALLS 2/8 | OA73 §/-
148 4/6 | 6F12 §/3 | 12AY7 9/9 | 303 15/~ | EBOL 2/3 | EMS0 7/~ | PCF80018/- | UCH21 9/~ | X64 12/8 | BALI6 9/~ | OA7T9 1/9
1A5 5/- | 6F13 3/8 | 12BAG @/~ | 308 16/6 | EBC4L 9/8 | EM81 7/6 | PCFs0l 7/- | UCH42 13/~ | X653 5/~ | BA129 9/6 | 0ASL 1/9
JA7GT 73 | 6F1s 10/~ | 12BE6 5/9 | 308 18/~ | EBCSL &/9 | EMs4 6/6 | PCF802 9/~ | UCHRl 6/6 | X66 78 | BA130 8- | O. 1/6
101 5/6 | 6F18 7/6 | 12BH7 6/~ | 807 11/9 | ®BCSe 4/- | EM8s 11/~ | PCFe0511/6 | UCL82 7/- | X101 30/8 | BCY10 5/)- | OA36 4/
162 9/~ | 6F23 18/3 | 12E1 17/~ | 956 o/— | EBCOl 5/6 | EM87 7/6 | PCFs0611/6 | UCL83 10/~ | X109 - | BOY12 6/- | 0A9%0 2/8
108 7/- | 6F24 11/9 | 12J5GT 2/6 | 1821 10/6 | EBF80 @/9 | EYsl 7/8 | PCF80812/8 | UF4l 10/~ | X119 6/8 | BCY33 &/- | 0A91 1/9
1C5 4/9 | 6F25 18j~ | 12J7GT 6/é 5763 10/- | EBFs3 8/- | EY81L 97/~ | pPcLs2 7/- | UF42 /- | X719 5/9 | BCY34 4/8 | 0A182 2/-
1D5  6/8 | 6F28 10/8 | 12K5 10/~ | 6060 5/6 | EBFs9 6/8 | EYS83 8/3 | PCL83 9/~ | UF80 6/9 | Ze3 4/9 | BCY38 §)- | 04200 1/-
iD6  9/6 | 6F32 8/— | 12K7GT &/9 | 7193 10/8 | EBL21 11)— | E¥Y84 7/6 | PCL84 7/6 | UFS5 /9 | 277 8/3 | BCYS) 4/6 | OA202 2/~
1IFD1  6/8 | 6G6G 2/6 | 12Q7GT 4/6 | 7475 4/- | WC53 12/6 | EYs6 6/6 | PCL8s 9/~ | UF88 8/~ | Z162 4/6 | BCZ1l 3/8 | 0A210 9/6
1FD9 4/38 | 6HBGT 1/9 | 128A7GTH/9 | A1834 20/- | ECs4 6/~ | EY87 6/6 | PCL86 8/8 | UFse 6/9 | Z329 16/- | BCLO7 4/~ | 0A21l 13/6
1G6 8/- 8/9 | 128c7 4/~ | A2134 10/~ | EC70 4/9 | EYss 7/8 | PCLs8 15/- | UL4l 10/6 | 2719 4/6 | BCI08 3/8 | OAZ20012/~
TH5GT /- | 6I6GT 4/6 | 128G7 8/- | Az042 15/~ | EC86 12/6 | EYSL 8/- | PCLeools/~ | UL46 1%/6 | Z729  8/3 | BC11S 5/- | 0Az20110/8
14 2/6 | 676 8/~ | 128H7 8/- | AC2PEN ECS8 18/~ | EZ36 &/~ | PCL80118/- | ULS4 6/6 | Z749 18/3 | BC1ls 8/~ | 0AZ202 9/
whs 8/~ | ey7g 49 | 12837 4/ 10/6 | ECo2 6/6 | Ez40 7/6 | PEN45 7/- | UMSO 8/6 | 2759 45/ | BCil6 §/- | 0Az203 9/6
1LNS 8/~ | 6J7GT 6/8 | 128K7 4/9 | AC2PEN/ ECC31 15/6 | EZ41 8/6 | PEN45DD URLIC 10/6 | Transistors BCli8 4/8 | 0AZ204 9/-
INGGT 99 | 6K7G 2/~ | 128Q7GT?/6 DD 19/6 | ECC32 4/6 | Ez80 4/ 19/~ 57— | ond diodes BD119 9/~ | 0AZ205 9/-
1Pl /- | 6K7GT 4/6 | 13D1 /— | ACGPEN4/S | EC03380/11 | EZ81 4/9 | PEN46 4/- | UUS 14/- | IN112410/6 | BFY50 4/- | OAZ208 9/~
1P10 ;9 6K8GT 7/~ | 13D3 /- | AC/PEN (5) | ECC34 29/86 | EZ90 4/3 | PEN453DD | UU9 /3 | 26225 10/6 | BFYS1 4/- | OAZ20710/6
1P11 9 | sL1 ~19/6 | 14H7?  9/6 19/6 | BOC40 8/6 | FC4 12/8 19/6 | UUI2  4/9 | 2N404 6/- | BFY52 4/6 | 0AZ210 7/-
1R5 /6 | 6L8GT 7/9 | 1487 15/~ | AC/PEN (7) | ECC81 8/9 | FW4/5008/6 | PENA419/8 | UYIN 8/~ | 9N9668 10/8 | BFisd b5/~ | 0AZ213 7/~
184 4/9 | 6L7  18/8 | 18 12/6 19/6 | ECO82 4/8 | FW4/800 PEN/DD UY2l 9/8 | 2N1756 10/~ | BF169 5/- | 0AZ23416/6
185 413 | 6118 /- | 19AQ5 4/9 | AC/TH110/- | ECC83 4/8 10/~ 4020 17/6 | UY4l 7/- | 2N214717/- | BF163 4/- | OC19 25/~
1T4 2/0 | 6L19 18/— | 19HL 40/- | AC/TP 19/6 | ECCs4 5/8 | Gz30 7/~ | PFL2001%/6 | UYs5 &5/ | 2N2297 4/6 | BF173 7/6 | Ooc22  &/-
1U4  5/9 | 6LD20 §/6 | 20D1 18/~ | AC/VP210/6 | ECC85 b5/¢ | GZ32 - | PL33 19/8 9/~ | 2N2360A4/8 | BFISO 6/- | Ooc23 b/~
1US  6/9 | 6N7GT 6/8 | 20D4 20/6 | ARP3 7/- | ECos8 7/~ | Gz33 12/6 | PL36 /6 | U12/14 7/8 | 2N i BF18l 8/~ | 0C24  §/-
2A7 12/¢ | 6P1 12/~ | 20P2 14/~ | ATP4 /3 | ECCO1 8/- | GZ3¢ 10/- | PL81 /3 | U 16/- | 2N3063 6/6 | BF185 8/- | 0C2 b/
2D13C 7/~ | 6P25 18/- | 20L1 13/~ | AZL /- | BCC189 9/8 | Gz37 14/6 | PLS1A 10/6 | U7 8/- | 2N3121 50/~ | BTX34/400 - Bf-
1 6P26 12/~ | 20P1 17/6 | AZ3l /6 | ECCS0412/8 | H30 6/~ | PL82 8/6 | U18/20 10/~ | 2N8703 3/9 40/- | oC28 b/
2X2 /9 | 6P28 35/~ | 20P8 18/- | Azdl 16 | ECC80727/- | HABCS08/~ | PL83 /6 | U9 34/6 | an3709 4/- | BY100 8/8 | OC20 23/
3A4 /6 | 6Q7G — | 20P4 18/8 | B38 6/6 | ECF30 6/8 C 4/- U22 7/9 | 2N3866 20/- | BYL0l 8/~ | 0C35 b/~
3 10/~ | 6Q7GT 8/6 BL63 10/~ | ECF82 6/8 - | PL302 12/- | U2  13/- | 2N398g 10/- | BY106 3/8 | OC36 7/8
3B7 /- | 6R7G 7/~ | 25LBGT 5/6 | CL33 18/6 | ECF86 9/- | HL41DD PL500 18/~ | U26 11/8 | 28328 10/~ | BYIl4 3/8 | 0C38 8/8
3D6 /9 | 6R7  11/- — | V6  10/6 804 42/~ 19/6 | PL504 13/6 | US1 6/~ | AA119 8/- | BY126 8/- | OC41 10/~
3Q4 /6 | 68A7GT 7/- | 25Y5G 8/8 | CVe3 10/6 | ECF80512/6 | HI42DD8/- | PL508 zgélo US3  20/6 | AA120 8/- | BY127 /6 | O0C42 12]
3QBGT 8/- | 63A7 |- | 25Z4G  8/- | CVe71 12/6 | ECH21 12/8 | HN309 27/4 | PL509 28/9 | Uss /8 | AA129 3)- | BY234 4/- | 0C43 23/6
384 i9 | 68C7GT 8/6 | 25Z6 - | Cvdes 19/~ { ECHS5 b/ | HVR2 8/9 | PL802 15/— | US7 84/11 | AAz13 8/6 | BY236 4/- | OCM 2/
3v4 /9 | 63G7 /~ | 25Z8¢ 8/6 | CYIC 10/86 | ECH42 10/~ | HVR2A 8/9 | PM84 7/9 | Uds 916 | ACl07 8/- | BY238 4/~ | OC44PM 8/8
4D1 /9 | 6SH7T 8- | 30C1 /6 | Cc¥si 7/6 | ECHSL §/9 | IW3 8 | PX4 14/~ | Ud5 18/8 | ACI13 §/- | BYY2320/- | OC45 1/9
5R4GY 8/9 | 6877 30C16 18/~ | D1 /3 | ECHS3 8/~ | Iw4/3505/6 | Py3L 6/6 | U47 18/~ | ACl14 8- | BYZI0 5/- | OC45M 8/-
5U4G  4/9 | 6SK7GT 4/8 | 30C17 16/- | D41 10/8 | ECH84 7/8 | IW4/5006/~ | PY32 10/- | U49 11/0 | AC126 4/- | BYZIL 6/- | OC46 3/-
5v4G  7/6 | 6SN7GT 4/6 | 30C18 11/6 | De3 /- | ECLS0 6/8 | KT2 - | PY$3 10/~ { Us0 5/ | ACI27 2/- | BYZI2 5/- | OCe5 22/6
5YSGT 5/6 | 68Q7GT 7/6 | 30¥5 16/~ | DACS2 7/- | ECL82 6/~ | KT8 84/8 | PY80 @/~ | Ub2 4/9 | ACi28 4/~ | BYZ18 5/- | oci0 g[8
573 - | 6887 30FL1 16/~ | DAF9l 4/3 | ECL83 9/- | KT4lL 19/6 | PY8 13 | U768 4/9 | AC184 b/~ | BYZ15 86/- | 0OCT1 =
4G 6U4GT 19/~ | S0FL1216/- | DAF96 6/8 | K 12)- | KT44 20/~ | PY82 §/- | U8 /8 | ACis5 6/6 | CGI2E 4/~ | OC7TID 8-
6/3012 12/8 U7¢ 7/~ | 30FL13 8/- | DCC®o 10/~ | ECL85 11/- | KmTel 12— | P¥Y83 5/9 | Uo7 18/3 | ACl8 4/- | CG64H 4/- | OC72 /-
6A8G b/8 | 6V6G 3/6 | 30FL1412/6 | DD4 10/8 L86 8/- | KT6s - | PY88 Ulsl  7/8 | AC157 5/- | FSYI11A 4/6 | OCI3 /-
6ACT — | 6V6GT 6/~ | 30L1 /3 | DF$3 79 | ECLLS0O KTes 17/8 | Pysol 13/ | U153  5/8 | acies 5/~ | GD 6/6 | OC74 2/8
6AGE 8 | 6X4  4/8 | 30L15 18/9 | DF72 30/ 80/~ | KT74 12/6 | PY800 7/6 | Uisd 5/- | AC168 5/- | GDS  5/8 | 0C76 2/~
6ATS 6 | 6X5GT 5/~ | S0L17 15/6 | DF9l 2/ | EF22 12/6 | KT76 12/6 | PYS01 6/9 | U191 18/8 | ACI67 18/~ | GD6  5/8 | 0076 2/8
6AKS — | 6Y66 8/~ | sop4 12/~ | DFo6 6/6 | TF36 '8/ | KT88 80/~ | PZ30 9/6 | UI2 b/~ | ACI68 7/6 | GD8 4/~ | OCT8 /-
6AK6 - | 6Y7G 12/6 | 30PAMR DF97 10/~ | EF374 7/- | KTW61 8/6 | QQVO3/10 U93 8/9 | ACle9 6/8 | GD9  4/- [ 0C78D 8-
6AKS - | 7TA7  12/8 17, DH30 15/8 | EF39 &/~ | KTW6210/- 1 U251 14/8 | AC176 11/- | GDi6 4/~ | OC79 -
6AL5 ®/8 | 7an7 6/3 | 30P12 189 | DH63 - | EF40 8/9 | KTWs3 5/9 | Q875/20 U28L 8/~ | AC177 5/6 | GDI1 4/~ | OC81L -
6AM5 2/6 | 7B6 19/9 | 30P19 12/~ | DH76 4/6 | EF41 10/- | LN152 6/6 0/6 | U282 8/~ | ACY17 8/)- | GD12 4/- | OCSILD &/-
6AMS 3 | 7B7 7/~ | 30PL1 15/- { DH77 4/- | EF42 8 | LN309 9/ QSIW/!E 6 | U201 9/6 | ACY18 8/8 | GD14 18/- | OCSIM &/-
6AQ56 5/8 | 7Ce 8/~ | SoPL13156/6 | DHS1 10/9 | EFs4 10/- | LN319 15/- | QVO4/7 8/~ | U301l 11/- | ACY1s 3/9 | GD15 8/- | OC82 3
6ARG 20/- | 7D6 15/~ | 30PL1413/- | DHI101 25/- | EF73 6 | LN389 15/~ | R10 16/~ | U320 14/8 | ACY20 3/8 | GD16 4/~ | OCs2D 2/3
6AT6 — | 7F8  12/6 | 30PL1515/~ | DHL07 EF80 4/8 | 1z319 8/6 | R1L  19/6 | U339 /8 CY21 3/9 | GETI08 4/~ | oC83  2/-
6AUS B- | 7H7 /6 | 85A3 9/ 7/11 | EF83 ;e ME140014;9 R12 7/ | U3sL 5/9 | ACY22 8/8 | GET10518/- | OC8s  B/=
6AVE 6 TR7 18/ 85A3 16/- DEK32 3 EF88 3 MHL4 12/6 R16 84/11 U403 ()] ACY28 4f- GET118 4/- 0C123 4/6
6B8G 8 | V7 /- | 35D5_  12/6 | DE40 10/- 86 6/3 | MHLD6 7/6 | R7 17/6 | U404 7/6 | AD140 7/8 | GET11517/- | OCI139 1%/
6BAS 8 | 7Y4 6 | 85L6GT 8/8 K91 5/6 | EF8  5/- | MU12/144/- | RIS 9/6 | U709 4/9 | AD149 8/~ | GETI16 6/6 | 0C140 19/-
6BEG 4/9 | 7Z4 6 | 35swa 4/6 | DK92 9/~ | EFol 8/8 | Mx40 12/8 | R19 6/6 | Usol 19/8 | ADTId0 118 4/- | OCL69 8/6
BG6G 20/6 | 9BW6e 7/~ | 85Z3 10/~ | DK9% 7/- | EFe2 2/6 | N78  40/8 | B20 11/ | U4020 6/9 1876 | GETLIP 4/- | OC170 4/-
6BH6 7/8 | 9D7 - | 85z4GT 4/9 | DL338 6/- | EF94 &/- | N10§ 2710 | RG1-240A 10/6 | AF102 18/- | GET578 7/6 | oC171 8/~
6BJ6 86 | 1001 12/6 | 35Z5GT 6/- | DL35 4/9 | EF9S 5/- | N152 7/3 39/6 | VP13C 7/~ | AF106 10/- | GET587 8/6 | 0C172 4/-
6BQ5 49 | 1002 10/ | 42 5/- | DL72 15/- | EF97 10/~ | N308 17/6 | RK34 6 | yPal 7/8 | AFil4 4/~ | GET87219/- | OC200 4/4
6BQTA 7/- | 10D1  8)- | 43 10/~ | DLi5 30/~ | EF98 10/6 | N339 25/~ | 8P4 - | VR75 24/~ | AF115 4/8 | GET873 3/- { 0C201 &/6
6BR7 6 | 10p2 14/7 | 30Bs 6/8 | DL92 5/9 | EF183 6/- | N339 /3 | SP13C 12/6 | VR105 5/~ | AF116 4/6 | GET88210/- | 0C202 4/
6BR8 8/- | 10F1 15/~ | 5005 6/3 | DL94 5/9 | EFIs4 /- | N37o /38 | 8P42 12/8 | VRS0 5/- | AF117 4/8 | GETS87 4/6 | 0C203 4/6
6887 16/6 | 10F9 9/~ | 50CD6G43/3 | DL98 7/- | EF8S04 20/6 | N3gs 12/~ | BP6l /! VT61A 7/- | AF119 3/- | GETS89 4/6 { 0C204 6/8
6BW6 12/9 | 10F18 7/- | S0L6GT 9/— | DLS10 9/6 | EFP6o 10/- | N709 9 | TH4B 10/- | VTG0l 8/~ | A¥121 @/~ | GET890 4/8 | 0C205 7/8
6BW7 11/~ | 10LD3 8/6 | 52KU 14/6 | DM70 6/- | EH90 7/6 | Pél /6 | TH23s 7/~ | VULl 7/8 | AF124 7/8 | GETS96 4/6 | 0C206 10/~
6BX6 4/6 | 10LD1110/~ | B3KU 14/8 | DM71 7/¢ | EL32 /8 | PABCS0 7/8 | TP22 &/- | VU120 12/- | AF125 §/6 | GET897 4/6 | ocslz 8/-
6BZ6  6/- | 10P13 13/ 72 8/6 | DYsé 5/9 | EL3s 1%/- | PCs6 10/8 | TP25  b/- | VU120A12/- | A¥126 b/- | GET898 4/6 | OCP7L 27/8
6C5GT 6/- | 10P14 12/8 | 77 8/6 | Dys7 5/ | EL34 9/6 | Pcss 10/3 | TP2620 8/8 | VU138 7/- | AF139 18/~ | GEX13 3/6 | ORPL2 8/6
6C6 3/9 | 10P18 8 78 4/9 | EsoF 24/~ | BLs7 17/8 | PC95 8/8 | UABCS0G/- | W42 10/6 | API78 13/6 | GEXS35 4/8 | SM1036A
6C9 11/~ | 1246 3/6 | 85A2 8/8 | Es3F 24/- | EL38 28/1 | PCS7 8/8 | UAF42 9/6 | We3 10/6 | AF¥F179 13/6 | GEX36 10/~ 10/~
6CD6G 19/6 | 12AC8 7/~ | 85A8 8/~ | E88CC 12/- | EL41 10/8 | PCoo 8/8 | UB4lL 6 | W76  5/9 | AF180 9/6 | GEX45 6/6 | ST1276 10/-
6CH6 6/- | 12AD6 6/~ | 90AG 67/6 | E180CC 8/- | EL42 9 | P 6/3 | UBC4L 8/6 | W7 /6 | AF18l 14/- | ¢T3  5/- | 8X1/6 3/8
6CL6  8/6 E6 7/6 | 90AV 67/ EIS0F 17/6 | EL8L 8/- | PCC85 6/8 | UBC8L 7/~ | WSIM 6/~ | AF186 11/~ | Ml 2/10 | MAT100 7
6Cw4 12/- | 12AT6 4/6 | 90CG 83/~ | E 1/86 | ELs3 6/9 | PCCs8 9/9 | UBF8¢ 5/9 | Wi0L 26/2 | AF239 7/6 | M3 £/10 | MATIOL 8/6
6D3  7/8 | 12AT7 3/9 | 90CV 83/6 | EA7T6 13/~ | EL84 4/9 9 UBF89 6/9 | w107 7(- | AsY27 8/6 | OA5  5/6 | MATI20 7/
6D6  8/- | 12AU6 4/9 | %oc1 - 16/~ | EABCS06/- | EL85 7/6 | PCC18910/8 | UBL2l 9/- | W729 10/~ | ASY28 6/6 | OA9  2/8 | MATI2 §/8
6ES 78 | 12407 4/6 | 150B2 14/6 | EAC9l g/~ | ELse 8/- | PCFs0 6/8 | Ucoz 5/6 | X24 16/6 | ASY29 10/- | 0A10 8/6 | ZR12V7 1/8

MATCHED TRANSISTOR SETS 1—0C44 and 2—O0C45 8/8; 1-—0C81D and 2-—0C81 7/6; 1—0C82D and 2—0C82 8/6; Bet of three—0C83 (GET118/119) 8/6; LP15 package (AC113, AC154,
AC157, AA120) 10/6; Postage 6d. per sct. 5.T.C. 1 walt Zener diodes. 2:4v: 2:7v: 3-0v: 3:6v: 4:3v: 13v: 16v: 16v: 30v, All 3/84, each.

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

ELECTROLYTICS. Can types: 8X 8mfd/500v 7/6;8X 16mfd/500v 7/9; 16mfd/500v 6/« ; 16X 16mfd/500v 8/93 16X 32mfd{450v 9/9; 32mid/500v 8/-; 32X 32/350v 8/9; 32X 32mfd 450 5/93
50X 50mfd/350v 5/63 60X 250mfd/275v 9/9; 50X 50mfd/275v 8/6; 64 100mfd [450v 29/-; 64X 120mfd/350v 8/6; 100 200mfd/275v 8/~; 100X 200mfd/350v 10/6; 100 200X 60mfd/300v 18/6;
100 300 100X 16mfc/276v 24/8 3 100X 400mfd/275v 12/9; 100X 400 16mfd/275v 23/3; 100mfd/100v 5/6; 200mid/350v 12/3§ 200X 200X 100mfd/350v 27/9; 300X 300mfd/300v 31/6; 1000mid/
50v 8/6 3 2000mfd/50v 13/3; 5000mfd /25v 15/-; 5000mfd/50v 27/9 ; 8mid/600v 11/3; 16X 16X 16mfd/275v 7/=3 50 50 S0mfd/350v 12/3; 16mfd/600v 15/9; 10000mfd/30v 29/6.

Tubular types: 1mfd/25v 2/-; 1mfd/500v 2/6; 2mfd/150v 2/~ ; 2mfd/500v 2/8; dmfd/150v 2/-; 4mfd/500v 3/-; 5mfd/50v 2/-; 8mfd/150v 2/3; 8mfd/450v 1/9; 8mfd/500v 3/6; 8 X 8mid [450v 2/9;
8X 16mfd[450v 3[=; 10mfd/50v 2/3; 16mfd/450v 2/6; 16mfd [500v 4/8 16X 16mfd/450v 3/6; 25mid 25v 1/6; 25mid/50v 2/65 32mfd/350v 3/~ 5 32mid/450v 3/6; 32 32mfdi{350v 4/9; S0mfd/12v
/85 50mfdj25v 176 50mfd/50v 1/9; 50mfd/350v 6/-; 64mfd/450v 9/6 ; 100mfd/12v 1/6; 100mfd/25v 1/6; 100mfd/50v 1/95 100mfd/450v 10/9; 250mfd/25v 2/« ; 250mfd /60v 5/v; 500mfd /25v 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 ordgr. Hours of
business, Mon.~—Fri, 9 00 to & 30 p.m. 8ats 9 00 to 1 p.m. Complete list of modern and lete valves, resist & ete., with terms of business 10d. Please enquire for
any item not listed with 8.A.E. Please note that no enguiries can be answered unless a 8.A.E. i8 enclosed for reply.
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. action does not occur in this case as the circuit is
non-regenerative being in fact simply two diodes in
series, The result is that when the reverse voltage
does become sufficient to cause avalanching to take
place the voltage across the device is maintained and
a high power dissipation takes place in the thyristor.
The variation of current with voltage across a thy-
ristor is shown in Fig. 2. In most devices the peak
reverse capability is made somewhat greater than the
forward breakover voltage so that the device can be
used as triggerable switch.

The rate of change of voltage across the thyristor
can also be used to produce switching. This relies on
the injection of charge into the depletion layer as its
width changes. In this way it is possible to switch
the thyristor by putting a pulse on to the terminals,
of amplitude less than the breakover voltage.

Silicon controlled rectifier

A third method of triggering involves the injection
of a pulse of current directly into one of the base
regions. This produces an increase in the alpha of
the equivalent transistor and the regenerative feed-
back of the circuit causes the current through the
thyristor to rise quickly. Devices using this method
are called silicon controlled rectifiers (s.c.r.s.). The
size of the pulse required to trigger the thyristor
depends on which of the two bases the pulse is
injected into. The lower p-type base is the more sen-
sitive and devices in which this base is connected as
trigger are called conventional s.c.r.s Connection to
the upper n-type layer of Fig. 1(a) results in a so-
called complementary s.c.r.

Silicon controlled switch and light
activated s.c.r.

The silicon controlled switch is a thyristor with
connections to both the base regions so that in con-
sequence it is a four terminal device. Current pulses
can be injected into either one or both of the bases
to produce ‘switching. Another method commonly
used to trigger the thyristor is the use of Ilight
induced carriers in the base regions. This is used in
the light activated silicon controlled rectifier (L.a.s.c.r.)
and in the phototran. These are used in many opto-
electrical control systems.

Switch off

A point to be noticed in the operation of the
thyristor is that once it is -switched on it cannot
easily be switched off until the voltage across its
terminals has been reduced to a very low value.
Even then sufficient time has to be given for the
charge carriers which are stored in the base region
during the forward conducting state of the thyristor.
This time is typically several microseconds: if the
voliage is reapplied before explratlon of this time
the thyristor will switch on again immediately.

Types and uses

The construction of a typical alloy-diffused thy-
ristor is shown in Fig. 3(a). The p-type regions are
produced by diffusion of acceptor atoms from the
gaseous state and the cathode region is produced by
alloying suitable impurities into one surface. Leads
are then attached as shown. Planar thyristors are also
produced as shown in Fig. 3(b), usually several

Cathode J'L Gate Cathode
Gate SiO
O P4 2
N 7]
)
Anode
(header) P
Anode ]

(a) (b)
Fig. 3: Two forms of thyristor.

devices being made on one wafer which is then cut
up into dices to give the individual thyristors.

The thyristor is often used to control a.c. supplies.
However in this application they have the disadvan-
tage that they only switch into their forward conduct-
ing state in one direction. In order to permit full
wave control of power supplies it is possible either to
use two thyristors or to use a device called a triac.
This is a multiple layer device which is equivalent to
two s.c.r.s so arranged that they switch on alterna-

Anode / cathode ———j

N2 . N3

Gate

P2

N1

P

N4

G|

1———— Cathode/anode

Fig. 4: Triac thyristor construction.

tive half-cycles of the mains. The structure of this
device is shown in Fig. 4 and its voltage against cur-
rent characteristic is given in Fig. 5.

A small s.c.r. with an avalanche diode between the
anode and gate electrodes is also available. This can
be used as a low current switch and is given the
name silicon unilateral switch, or s.us. A bilateral
version of this device is also available and is used to
trigger high power triacs as it provides the alter-

Current through 4
triac

Voltage across
triac

Fig. 5: Characteristic curve showing the variation in current
flowing through a triac as the voltage across it is changed.
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nately positive and negative pulses required for
biphasic operation of the triac.

There are numerous other thyristors available
including the diac which is similar to the s.b.s. and
is also used to switch the triac. The quadrac, which
is a three terminal device containing both a diac and
triac and can be used in phase control of biphasic
power supplies, is another thyristor which has only
recently become available.

Unijunction transistor

Another device exhibiting a negative resistance
effect is the unijunction transistor. This is similar in
construction to the f.e.t. but its gate electrode is
called the emitter and is much smaller than that of
the f.e.t. It is normally operated in forward bias and
the structure of a typical bar type u.j.t. is shown in
Fig. 6 together with its circuit representation. It con-

82 =}]
N B2
N\
P

. Vg
applied

Bl

Fig. 6: Unijunction transistor construction and circuit symbol,

sists of a silicon bar with two ohmic connections
made to each end, called the base terminals, and an
aluminium emitter which is alloyed to the base to
form a p-n junction. If a current is made to flow
through the base the potential at the emitter will be
Ve. As long as the voltage applied to the emitter is
less than this the junction will be reverse biased
and no current will flow. However if the applied
voltage is increased beyond Ve the junction will go

into a forward conducting state and holes will be-

injected into the base region. In order to maintain
neutrality electrons will be released in the base
region between the emitter and base one, which
results in the resistance of the region falllng This
then causes the potential drop across the bar in this
region to fall with a consequent increase in the
forward bias applied to the junction and the num-
ber of injected holes rises yet again. Obviously this is
a regenerative effect and causes the emitter current
to rise sharply.

A curve showing the variation of emitter voltage
as the emitter current changes is shown in Fig. 7,
where the curves for different voltages between
bases are indicated. The most significant point of this
that when the emitter voltage reaches Ve the

:

—
wr

ves increasing

Emitter voltage

Emitter current
Fig. 7: Variation of emitter voltage with current as the base-to-
base voltage in a unijunction transistor is changed.

674

emitter current suddenly increases and whilst this is
happening the voltage across the emitter falls. This
is the opposite behaviour to that shown by a resistor
and is consequently called a  negative resistance
effect. This enables the unijunction transistor to be
used in many oscillators, staircase waveform genera-
tors and dividers and circuits where a mnegative
resistance effect is required.

Spacistor

Two other devices which are occasionally met but
which do not yet seem to have reached the world of

. the amateur are the spacistor and the tetrode tran-

sistor. A brief explanation of these devices is worth-
while.

The spacistor is a single junction amplifier. Basi- .
cally it is a p-n junction with a large reverse bias
so that it has a wide depletion region. Current
carriers are injected into this depletion region from a
metal contact and are swept across the depletion
region by the electric field. Because of the high

field it is possible to have quite short transit times

and thus to have a high cut off frequency. Another

Injector \
S

P N
}
L

Fig. 8: Basic spacistor construction.

Depietion region

type of spacistor employs a fourth electrode called a
modulator which affects the gain of the device. It
also increases the input and output impedances of
the spacistor by increasing the isolation of the
injector from the output current. A diagram of the
simple spacistor is shown in Fig. 8.

Tetrode transistor

The tetrode transistor is similar to the ordinary
transistor except that it has two base contacts.
Because of this it is possible to produce a field across
the base so that effectively only a small portion of
the emitter-base contact is forward biased. This
reduces the active width of the base so that its
resistance is reduced and also the transition capaci-
tance is reduced. These assets make the tetrode
especially useful in high frequency applications
including high speed switching circuits. Figure 9

Base { ) | ’

. N
Emitter N Collector
P \Q\: P
_—E'\N\/\—O—

T sase T

Fig. 9: Construction of a tetrode transistor and its Gircuit
connections.

shows the schematic cross-section of a tetrode tran-
sistor including a representation of the current flow
pattern. The reduction in the base width is clearly
seen from this figure and results in a decreased
base resistance because of the lessened distance the
base current has to travel before recombination.

TO BE CONTINUED
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~Thishook

Don’t read on unless you're feeling really strong. This All you have to pay for this great big hunk of temptation
book will start you on amad, crazy spending spree. fSiad: {aciloiglpatKagmakealoSTEEe).

It's got everything, but everything for the do-it-yourself
Ite-goteverytiing: butieverything ~vourself §o fill in the coupon now. If you dare.

Everything from a vast range of electronic components Enclose PO-cheaue for 13- made out to;
available to the home electronics constructor, to a Electroniques (proprietors Standard Telephones ‘
mpl n and Cables Limited), Edinburgh Way, Harlow,
V\(/)ha? :iﬁ;ﬂbggko?f equnpment for the l'adIO ‘ham™. ) Essex. Telephone Harlow 26811. l
The Electroniques Constructors Catalogue. B bt s |
Only the most exciting, mouth-watering items are there. ‘ AQAFBSS .. i -
Carefully placed in 6 sections for easy reference. And i - '
backed by truly efficient sales service. : —
So if you order any of the vast selection of goods, you're ‘
sure to get it pretty soon. LPW-1 = eledromques i 21
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Fully guaranteed
Individually packed

VALVES

CY81 7/8 | ECL80 8/-[ KT66 28/
DAF98 7/9 | ECLS2 12/6 | KT88 32/

7/9 | ECL83 6/8 | N78 25/
DFI2 8/- | ECL88 8/68 | 0A2 8/

ERF36 0B2 8/
D192 6/6| EF37A 8/- | PABCS0 Y/
DLos 6/6| EF39 6| pcer 9
DL96 8/~ | EF40 10/~ PC900 7/8
DM70 68/-| EF4l 1R/6 | PCCB4 8
DM71  7/8 | EF42 1§;6 POCS8  8/6

8/8
DY802 9/9| EFS5 6/6 ; PCES00 15/
HABCB0 6/6 | EF86 /3 | poFs2 6/

EBSL 2/~ | EF91 8/
BB 8l | EF92 216 | Sehasoio)
EBCAL 10/6 | EF95  5/- | pcro01 15/
EBCSL 9/— | EX183 6/6 POF301 9/9
BBFS0 7/8 | BFlsd ¥/-| Lopgoo o
EBFS3 8/8 | EF800 21/ ponen 14/
EBFS0 6/- | EF812 15/6 | 5Cpgnays)
ECC8L 6/~ EFLzomg/g POF80814/0
ECCs3 5/6 | EL34 10/6 | PCH20012/6
ECCse 6/-| EL4l 11/¢ | PCL3L 9/8
®OC85 6/6 | EL42 11/8 | PCL82 /6
ECC8S 9/ ELng ] ;g}:gi lgl—
®CC1sy 9/9 | ELe5 7/ PCL8s 9/3
ECC80412/6 | EL500 17/- | ECL86 9/~
ECF80 6/8 ELSOSSI’I;— PFL200
ECFs2 8/6 | EMSL b5/- 12/-
ECFs$ 12/8 | EM80 7/8 | PL36 10/9
®CF80112/6 | EM84 7/- | PL8l  9/8
ECF80212/6 | EMS7 11/~ | PL82 8/~
ECF80318/6 | EY51 8/ | P83 7/-
ECHsS4 7/6 | EY86 7/6 | PLs4  6/8
EQH35 11/- | EY88 /6 | PL500 14/9
ECH42 13/- | Ezd0 8/8 | PX4 14/~
ECHS1 5/
ECHS310/9 | Ez80 8- | PY —
0 Rz81 5/-| PY80 6/¢
12/6 | Gzgs 10/6 | PYSL  5/8

(01) 743 4946

PERSONAL CALLERS WELCOME
Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m.

MANY OTHERS IN STOCK ineluds Cathode Ray Tubes and Spscial Valves. U.K. Orders
up to 10/~, 1/=; 10/~ to $1, 2/«; over 51, 2/- per £1; over £3post free. 0.0.D. 4/-extira

| ALL valves
; guaranteed

brand

9 | Ez41 8/6 | PXos 12/8 | U7
PY33 13/

TRANSISTORS, ZENER DIODES etc.

2/8 | oCl6 1B/- | OC83 &/~ | AC178 7/8 | CRS1/20 9/8 | MPF102
0A10 3/~ | 0C22 10/~ | OC83B 4/8 | ACY28 4/- | CR81/30 11/~
0A70 2/~ | OC25 7/6 | OCI89 7/6 | AD140 13/~ 10/~ | MPR103 8/6
OA71 /- | 0C26 5/ | OCi40 §/8 | AFIL7 5/- | CRSL/35 MPF104
O0A79 1/9 | 0029 15/- | OC170 §/- | AF118 10/- 11/6 10)-
0A81 1/8 { 0¢85 10/~ | OC171 6/- | AF124 7/8 | CRB1/40 MPF105
0A200 1/9 | 0C38 Bj8 | OCI72 7/8 | A¥127 5/- 12/8 L0/6
0A202 2/- | OC44 4/~ | OC200 7/8 | AF130 10/~ | CRS3/05 6/ /
0A210 7/8 | ocss 28 | IN21 /6 | AT178 12/8 | CRSS/20 Z Range
OA211 9/8 | OC7T1  2/6 | IN2IB 5/~ | AFY19 22/8 10/- | Zener diodes
0AZ20011/- | OC72 4/8 | IN2§ 13/- | ABY28 5/6 | CR83/30 8/8 ea.
0AZ20110/- | 0C78 11/~ | IN48 4/~ | ABY28 5/8 11/8 | Z2A range
0AZ202t0 | OC75-  8/- | IN70 /- | BC107 8/8 | CRR525/025 7/8 ea.
0AZ208 8/8 | OC76  5/- | 2N1306 8/8 | BFYSl &/~ 15/ | Z3B Range
0AZ207 9/6 | OC8L 4/ | 2N1307 6/6 | BFY52 4/6 | CR83/40 6/~ ea.
OAZ208to | OCSLD 8/ | 28303 10/- | BEY27 6/- 12/8 | ZL range
047213 6/6 | O081DM3/~ | AC126 6]8 | BYZ18 5/~ | GET103 4/- 5/-ea.
A%923t0 | 0082  §/- | AC127 78 | BYZ16 15/- | GET115 9/~ | ZS range
0AZ22510/- | OC82DM8/- | AC128 6/6 | ORSL/105/- | GET116 8/- 718 ea.

Pys3 7/~ | Usol R0/- | VR105/30 6AQ5  6/- | 6BWE 18/
PY88 7/6 | UABCS0 8/6 - | SR4GY 10/8 | 6AQ5W 9/- | 6BWT7 13/
PY800 7/8 | UAF42 10/8 | VRI150/30 5U4G  5/6 | 6AR6 /- | 6C4 519
PY801 9/8 | UBC4L 9/ 8/- | V4G 7/8 | 6A87G 18/ | 6C6 4/~
PY802 13/6 | UBFs80 10/8 | 2800U 20/- | 5¥SeT 6/-|6AT6 4/6|ecHE 7/
QQVO0s-10 | UBF89 7/- | Z801U 25/- | 524 14;— 6AU6 5/~ { 6CL6  9/p
/- | UCFs0 10/8 | Z900T 18/- | 524G 7/6 | 6AX4 8/-|6Ds  8/-
QQV06-40 | UCH42 18/- | 1L4 2/8 | 6AB7T 4/~ | 6B7 /6 | 6EA8 9/~
- | ucEst 7/~ | 1R5 - | 6AC7T 8/~ | 6BA6  4/6 | 6EUT  7/-
QQVO06-40A | UCL82 7/6 | 184 5/- | 6AG? 6/~ | 6BA7 12/6 | 6F23 1b/-
00/ | TCLS3 18/- | 185 4/8 | 6AH6 11/6 | GBE6 6F33  20/-
Q895/10 5/~ | UF4L 10/8 | 1T4 8/~ | BAKS 5/- | 6BG6G 11/- | 8H 8/~
R17 8/~ | UFS0 7/ 7/8 | 6AKS 8/ | 6BJ6 16 | 6T4WA 12/~
R1® 7/6 | UFS9 6/9 | 1X2B 7/8 | BALS - | 6BI7 - | 635 -
Uss  14/8 | ULé1 11/6 | 8D6  8/- | OALSW 7/- | 6BK7 8/- | 6J5GT b/~
U2 14/8 | UL84 /8 | 3Q4 716 | 6AMSB 6BL7GTA J6
8/- | . UUS [- | 884 8/9 | 6AM6 8- 11/- | 6776 B/
U191 14/~ | UY4l 7/~ | 3V4 8/~ | 6AN5 20/~ | 6BQ7A 8/9 | 8I7TM 5/

29/41§i. AERIALS cach consisting of ten 3f. ZIn.
dla. tubular serew-in sections. 11t (6-section) whip

stay plate and stay assemblies, pegs, reamer, hammaer,

6K6GT 8/- | 12BA6 8- | 813 7B/
8K7 6/6 | 12BE§ e;— 8324  4B/-
6K7G 2/- | 12BH7 3/6

BK7GT 4/8 | 12C8  8/- | 954 48
8K8G 4/- | 12E1 17/- | 955 a/s
6KS8GT 7/3 | 12K5 10/~ | 956 2/-
8K25G 14/~ | 12K8GT 7/8 | 957 5/~

6L6GA 9/6 | 128G7 4/8 | 1622  17/-
1487 16/ | o051 8-
6847 - | 19AQ5 B/9 | o0 o
68A7GT 6/6 | 1963 60/- | 3 /-
e8C7 7~ | 19G8  20/- 5678  10/-
6807GT 5/- | 19H4 70/~ | 5678 10/-
B6BGT 8/- | 20P4  80/8 5728 -
6sJ7 6/~ | 25L6GT 7/3 | 5983 23/
88J7GT 6/ | 30015 15/~
ngn{ G;g 30017 18/~ 6060 78
88K7 = 7/-'| 30C18 15/
68L7GT 6/ | S0F5 16/9 | 6065  8/-
68N7GT 6/ | 30FLL 15/~ | 6080 27/8

TYSS  El0 | U404 6 |.UY85 50 | T—ﬁwsan@w TANG 10/ ] GBE7 T6/-) 68Q7GT 7/9 | 30FL1219/- | 6146 28/

6V6G  8/6 | 30FL13 9/8 | 9001 8/~
6V6GT 6/3 | 30FL1415/6 | 9002  4/8
6VeM 8/~ | 30Li5 17/- | 9008  8/8
6X4 449 | S0L17 17/- | 9004  8/6
6X5G_ 5/~ | 30P12 16/- | 900 2/
6X5GT 5/6 | 30P19 14;— CR. Tabes
6-30L2 14/- | 30PL1 14/ | E4504/B/16
624 5/~ | 30PL1318/6 -

- | osy 7B~

{12 [3

Zgﬁ 1:;5 50CDEG VCR97 38/6
7H7 58 7 VCR51750/-
Y4 9/3 | S0EHS /- | VORSITB

9D 2/6 | 70 5/8 5/~
11B2 80/ | 76 5[~ | VCRS17C

32AT6 4/8 | 78 8/~ /-
12AT7 4/ | 80 w6 | 5EPT 2607

12AU7 5/% | 85A2 7/ | Photo Tubes
124V6 5/6 | 313C 26/~ | G816 12/
12AX7 8/- 1 807 9/- | CMG25 45/

Pleage address to

aerial with adaptor to fit the 7in. rod, insulated base, ALL OVERSEAS ENQUIRIES AND ORDERS
P. C. RADIO LTD. »

170 GOLDHAWK RD., W.12  orect. in camas bag. 5306, po 05, - Colomor (Electronics) Ltd. '

METER Full List of our very large 170 GOLDHAWK ROAD, LONDON W12.

stock of meters on request.

Tel.: 01-743 0899

F. C. Judd

Equipment, etc.

R. H. Warring

advanced computer designs.

RADIO AND ELECTRONIC HOBBIES

Here's a comprehensive guide for the amateur constructor covering
Radio Receivers, Audio-amplifiers, Transistor Circuits, High Fidelity
and Stereo, Tape Recording, Electronic Music and Musical Instru-
ments, Amateur Radio Transmitting, Radio Control, Short-wave
Listening and Amateur Radio, the Cathode Ray Tube, Aerials, Test

various methods of relating radio signals to mechanically controlled
surface movements via actuators and servos. Simple single-channel
systems, proportional control systems and multi-channel operations
are all fully described, including installation and operation details in
various models. Other chapters explain the various types of receivers
and transmitters as well as building simple transmitters from compo-
nents or kits and the selection of equipment.

** Just what the modeller wants and needs to know™. Air Pictorial—

COMPUTERS FOR THE AMATEUR CONSTRUCTOR

This book sets out to provide a background knowledge of computers
as a whole and their working principles. It gives an overali picture of
modern computers and their capabilities. The bulk of the book how- cations.
ever, is devoted to practical descriptions of computer circuits and
circuit elements well within' the capabilities of anyone to build. In
particular, detailed circuits are given of two designs intended for
amateur construction. Both are easy to build, yet they are quite Government conditions

21s net

CITY & COUNTY OF BRISTOL
BRISTOL POLYTECHNIC

Director: R. W. Bolland, B.Sc., Ph.D., F.R.I.C.

" Applications invited for the following technicians in the

H " . . . Science Departme: ies t0o comm as
“Highly recommended as a mine of information for the experimen- possigfe pa tly WD co GO=D £ EuRh)

ter wishing to leave audio at a tangent.”"—7ape Recorder

. SENIOR TECHNICIAN (Grade T.3) in PHYSICS
RADIO-CONTROLLED MODELS | Ref. T698/66/1 ] . _ :
R. H. Warring Second Edition _ 18snet . ASSISTANT TECHNICIAN (Grade T.1) in PHYSICS
This is a complete book on Radio Control as applied to model aircraft, Ref. T698/67/1 g
boats and land vehicles. It describes radio-controf principles and the Salary Scales:

Senior Technician £930—£1,095

Assistant Technician £355—£800

Starting salary dependent upon age, qualifications and
experience. An additional £50 or £30 per annum will be
paid to candidates with appropriate National Certificate
and C. & G. qualifications.

Applicants for Senior Technician post should be over 21
and have qualifications to at least O.N.C. or C. & G

20s net Ordinary Technician standard and previous laboratory

within fourteen days of

experience. Applicants for Assistant Technician post
should have appropriate G.C.E. ‘O’ level or C.S.E. qualifi-

38-hour 5-day week with generous holiday and sick pay
schemes. Opportunities for evening work with additional -
pay. Permanent posts with superannuation under Local

of service. All appointments

subject to satisfactory medical report.
Further particulars and application forms (to be returned

this advertisement) from Chief

Administrative Officer, Bristol Polytechnic, Ashley Down,

MUSEUM PRESS " Bristol BS79BU

. Please quote appropriate reference number in all com-
PITMAN PUBLISHING, 39 PARKER STBEET. LONDON WC2 _ munications.

676

WwWwWw . americanradiohistorv.com

6L6  14/6 | 12Q7GT 5/8 | 991 81



www.americanradiohistory.com

HE conclusion of Part 2 dealt with the last

stage of assembly which was the linkage of the

pedals to the roller levers by means of the “con-
necting” rods. The photograph on this page shows
the actual connection of the horizontal rods to the
roller levers. Adjustment of the pedal movement and
linkage depends on the tuning adopted for the instru-
ment but for the example given in Part 1 (an E6th
tuning), string 2 will be tuned sharp and string 4
will be tuned flat when their respective pedals are
depressed. The accuracy of the raising or lowering of
pitch depends entirely on the accuracy of adjustment
to the roller lever stop screws and the downward
movement of the pedals.. Adjustment should be such
that when the pedal is depressed the string is re-tuned
just as the pedal touches the stop rail beneath it
and as the roller lever comes into contact with its
own stop screw. The actual downward movement of
the pedal for a semitone change of pitch should
not be more than half an inch i.e., the pedals should
normally rest about 4 inch or even less above the
stop rail as shown in the photograph.

When preliminary adjustment of the pedal
mechanism has "been completed the engraved fret-
board can be fitted. This may be glued to the guitar
‘body with Evostik or Bostik. The strings can now
be tuned to pitch and the accuracy of tuning checked
over the full length of the fretboard ie., at all fret
positions. Providing the distance between the “nut”
and the 12th fret and between the 12th fret and
the centre line of the roller bridge are exactly equal

(see diagrams in Part 1) the tuning should be accur- |

ate at all fret positions.

The Preamplifier

The final stages of construction are concerned with
the preamplifier, its power supply and the optional
foot pedal volume control (swell pedal). The pre-
amplifier might also be considered as optional for
there is no reason why the guitar pick-up should
not be directly connected to a suitable amplifier
already equipped with tone controls and volume con-
trol and having an input sensitivity of 50 to 100mV.

However, there is a purpose for the built-in pre-
amplifier in that it makes up for gain loss incurred
by the foot-operated volume control and more impor-
tant, it has a treble lift and cut control that will
enable the player to obtain that very sharp brilliant
tone favoured by players of the pedal steel guitar. In

How the flat ends of the canﬁecting rods are secured
by 4BA screws to the roller fevers.
: ! SRR 8 SRR ¢ ]

3

s Hae s et HEALD K s G s A2 T4 Wi 3 i 5
Linkage to foot pedals. Adjustment /s made by the 2BA nuts
beneath the pedals, i.e., the pedals can be raised or lowered on

the ends of the vertical connecting rods.

677

WwWwWw . americanradiohistorv.com


www.americanradiohistory.com

6

e

— — — 9
| |
| %dia. ¥ dia. l
EEi b G S
Tl
]

=

1%

%6
Fig. 20: The preamplifier panel. Details for drilling, etc.
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Fig. 21: Assembly of the preamplifier panel and circuit board.

fact the preamplifier may be of interest to plectrum
guitarists. .

The whole preamplifier is assembled on its own
panel and if constructed to the dimensions given in
Figs. 20 and 21 will fit into the slot provided on the
top of the guitar consol (see Part I). The circuit is
shown in Fig. 22 and employs two Mullard BC109
transistors with a negative feedback tone control
system that provides approximately 15dB treble lift

15 ~ 53
Ti ift|. ’
10 reblelift ’
#
5 > s
”
o) al
P Ssd N
10 bis
Treble cut] ' -
15
dB :
100 1000 10k 20k

Frequency Hz
Fig. 23: Frequency response of the preamplifier.

and 12dB treble cut as shown by the response curves
in Fig. 23.

The overall gain of the preamplifier can be varied
a little by means of the pre-set control VR1 (4-7k()).
For normal operation this control should be set to
about midway position. At its maximum resistance
the overall gain of the amplifier will be decreased.
At its minimum resistance the gain of the amplifier
will be increased but the amount of treble lift will

I
i
|
|
¢
1
i
1
|
1
[
|
'
'
5

guitar
pick-up R1,_EB\I :

o

i

1y

0 c4| 6

| LT TS
e

[o]

@

Fig. 24. Pictorial wiring diagram and layout for the preamplifier.

—

R2
120k
s
- . &
C!
R4 L3 - Ssmop
12k
Tr
BC109

R1
47k

=

- 1=1-2mMA +10 to12v

R8

18k

c7
Foot pedal volume control unit

Tr2
BC108

Volume
control

TN [N | [EUPpRpEIORpRp

Fig. 22: Circuit diagram of the preamplifier.
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be reduced. The average signal output from the pre-
amplifier is about 200mV with VRI set midway. With
the foot pedal volume control in circuit the output
is reduced to about 100 to 150mV. If the pedal
volume control is not used, the output can be taken
from the slider of VR3 and will be around 200mV.
The preamplifier, with or without the pedal volume
control, can be connected to any amplifier having an
input impedance of 10k() or greater and an input
sensitivity of 100 to 200mV. As already mentioned a
higher or lower signal output can be obtained by
adjusting the pre-set VRI. A pictorial wiring dia-
gram for the preamplifier is given in Fig. 24,

Details for the power supply are given in Figs.
25A and B. If constructed as shown it can be mounted
up inside the console as can be seen in the photo-
graph. It may be necessary to orientate or reposi-
tion either the whole assembly or the mains trans-
former itself to prevent hum being induced into the
guitar pick-up.

The Foot Pedal Volume Control

Assuming the pedal volume control is to be used,
then the pre-amplifier output can be fed to it via
a 3-pin DIN socket mounted at the side of the
console (see Part 1). This socket also carries the
12V d.c. (from the power supply) to light the control
lamp in the pedal volume control. Wiring connections
for the socket are shown in Fig. 26. The signal
lead must be screened and the overall length of the
cables between the two DIN plugs (A and B) should
be at least 2 feet.

The pedal volume control employs a light dis-
criminating resistor (ORP12) which becomes part of

Fallt e -
=" ek el NG e e e =
The position of the power supply (left) and the pre-amp
(right). Note also the relative position of the pedal rod
linkage mechanism (centre) and the pre-tension spring fust to

the left of it.

an attenuating network formed by itself and R9.
When the pedal is depressed in the backward
direction, light from the control lamp decreases the
resistance of the LDR and reduces the signal level.
The light must not be too bright hence the need for
some series resistance (RL). The author used a
63V 0-15A bulb with a series resistor of approxi-
mately 60 ohms. Lamps up to 12V at 60 to 100mA

a0 i
st T AT+
C1
e 5000
T25vag.
D
AC =
i 4+ MRI :
Mains = =
-
(a W)
To pedal lamp
cireuit
(a)
On/off
switch

"N

Ix1 ini
555 Aluminium angle

Fig. 25: (a} Power supply circuit. (b) Power supply assembly.

o
Signadl lead

Din plug

Fig. 26: Connections to the 3-pin DIN socket at the side of the
console.

The completed foot pedal volume control.
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5 Mark and make holes in Brackets
—- 475 7;” ensuring alignment with metal ‘
— Tl —add sides of Pedal 3/2 Contiboard
r = }
7/é* T — e T = ‘T~ ’ “1 -
s | —— ‘ ke ORI T e

Brass Colldrs
Sigdiax g
thick

= _¢_ .:}/Z

30 3V4 _ l
et 4" : _
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Fig. 27: Details of the foot pedal volume control.

can be used but should be dimmed a little with series
resistarice of appropriate wattage. A pre-set wire- -

wound resistor of about 50 ohms and 2W rating
would be suitable. T

An ordinary geared potentiometer pedal volume
control could of course be used. The only real
advantage of the LDR system is noiseless operation
and the fact that it does not wear out as would a
carbon track potentiometer, The photograph shows
the - completed pedal volume control and the dia-
grams in Figs. 27, 28, 29, and 30 give details for
construction. The base of the control and the foot
pedal were cut from }in. Contiboard left over from
making the console. The two sides were made from
&in. thick Dural. The pedal itself is hinged to the
body on a iin. diameter spindle held fast by collars

at each end and has an overall movement from

level to a backward slant, of about 30°.

The control lamp and the LDR are both mounted
in small wood blocks as shown in Figs. 30 and 31.
It is best to solder the leads for the lamp directly
to it and secure the lamp in the block with a spot
of adhesive. The two blocks must be only just far
enough apart to allow the aperture plate to move
freely between them. The wiring for the 3-pin DIN

socket, the output jack socket and the LDR and

lamp are shown in Fig. 31. Providing the LDR is
recessed in its mounting as shown in the diagrams it
will not be affected by light coming from outside.
Note that the end plate as shown in Fig. 29 serves as
a forward stop for the pedal. .
¢
[ Foot, pedal

Aperture b[ate

l

Fig. 28. The foot pedal of the volume control and the ‘LDR
aperture plate.

680

.actly as described in this
- series ‘of articles, gave a

-Hawaiian

struments

The complete and
finished instrument, ‘ex-

very pleasant but bril- |
liant tone quality with a
good sostenuto (sustain-
ing of sound) typical of
the pedal steel guitar
and its forerunner the
guitar. = As
pointed out previously
the number of pedals
need not be confined at
two only—some com-
mercial single-neck in-
have four.

Fig. 29: The end plate acts as

a stop for the forward-down-

ward movements of the pedal
volume control.

YA dia Spindie
# silver steel

. Fig. 30: The LDR and its lamp are mounted so as to be in line .

with the %in. diam. spindle and the centre line of the aperture
plate.
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Lamp (ORP-12)
(see text) |
R e
-_-"l i :F - h
S | e
RL )
(see text)
N\

Output
socket

S | e

Fig. 31: Wiring for the pedal volume control, jts input and output
sockets and the 3-pin DIN connecting plug.

However, by making and fitting four roller levers as
suggested, the two pedals can be changed over to
other strings should alternative tuning combinations
be required.

On reading through the first two articles again the
writer has discovered one or two points that might
not have been clear. First the unused roller levers.
These should be locked at midway position (hanging
vertically) by means of the locking screws. The
strings can be anchored to them directly or to the
holes in the tailpiece.

Before adjusting the movement of the pedals and
linkage, set the roller levers concerned by means of
their stop screws, so that they too hang vertically.
The roller that is used to tension its string should
now have its forward stop screw adjusted so that
the lever can move forward i.e., toward the pick-up.
The roller lever that is used to de-tension its string
should have the rear (tailpiece) stop screw adjusted
so that the lever can move toward the tailpiece. The
basic tuning should of course be done with the
pedals in their off or neutral position.

Finally a note on suitable strings. Those used for
the tuning prescribed in Part 1 which is based on
the chord of E6 were selected from the wide range of
“Rotosound” strings for guitars of all kinds. These
were as follows:

8 7 6 5 4 3 2 1

Ap B D E Ap B Ct¢ E

0-038” 0-028~ 0-020” 0-016”
Covered Covered Plain Plain

0-036” 0-024~ 0-018~ 0-014~
Covered Plain Plain Plain

Heavy gauge covered strings could be used for 8, 7
and 6 with a resultant rounder and stronger tone.
Some experiment with string gauges is well worth-
while and a list giving all the different gauges of
strings and a chart showing the different types
recommended for guitars i.e., pedal steel, Hawaiian
and plectrum can be obtained by writing to Roto-
sound—IJames How Industries Limited (Music Divi-
sion), 20 Upland Road, Bexley Heath, Kent. |

NEXT MONTH IN

PRACTICAL

WIRELES

THE MICROTEST

Few people build multi-range testmeters
nowadays because Japanese ready-built
meters are freely available at very competitive
prices. There does, however, remain one
distinct advantage in “rolling one's own”,
and this is the high degree of accuracy to
which a meter can be calibrated. It is quite
easy to do, and is fully described in this
article on the Microtest 24-range a.c./d.c.
multimeter using a 50pA movement.

THE TWO-FIFTY TRANSMITTER
Radio Amateurs who are keen on turning
their attention to 2-metres will find G3TYJ's
Two-Fifty transmitter very appropriate. It is
a relatively simple crystal controlled 4-valve
40watt input design which can be used as
it stands for c.w., or connected to any
normal modulator for phone. A circuit is
also provided to assist those who prefer to
use the simpler clamp-tube modulation.
Full coil-winding details are given, along
with sufficient constructional information
to enable anyone who has a transmitting
licence to build this transmitter without
difficulty.

REPAIRING LOUDSPEAKERS
Loudspeaker cones are very fragile, and
the slightest tear can seriously impair
reproduction quality. Having a speaker
reconed professionally can be very expen-
sive, however, and so this article explains
how to carry out this task oneself, replacing
the original paper cone with a combination
of paper, expanded polystyrene, polyure-
thane foam and aluminium foil, the mixtures
depending on which frequency range the
loudspeaker is intended to cover. The
complete cost of repairing one of the
author’'s 12in. loudspeakers came to about
14s. )

PLUS OTHER CONSTRUCTIONAL
PROJECTS AND REGULAR
FEATURES

Do not miss your copy of the
February issue of Practical Wire-
less—on sale 9th January price 3/-
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EXPERIMENTERS CORNER _

be made very simple by following a few “rules of

thumb”, so enabling the experimenter with but a
modicum of theoretical knowledge to tailor established
circuits to his own needs. This article, which can be read
in conjunction with last month’s “Experimenters
Corner”’, describes how to work out the component
values for germanium or silicon amplifiers and couple
them to other stages without upsetting their operation.

Germanium Amplifiers

If a single amplifier stage as shown in Fig. 1 is designed
as follows it will be able to function over the tempcrature
range of 20 to 50° Centigrade. In the worked example, a
general-purpose small signal transistor is used (Mullard
type OC71, or similar).

DESIGNING basic transistor amplifier stages c¢an

—Vs
R1 R4
o/P
1P - c2
c1
R2 Cc3

Fig. 1: A straightforward amplifier stage suitable for a
germanium transistor.

First the supply voltage is chosen. Here we select 9
volts, this being readily available from standard bat-
teries. We then decide on a value of collector current.
For a very small input and low noise this should be
around 100-200 microamperes, but for large inputs the
current could be anything up to about 100 milliamps.
As a general rule a current of 1mA is desirable, and it is
around this figure that the stage designed here is evolved.

Having decided on the collector current, the first rule
may be applied. This states that the emitter resistor
should drop approximately 1 volt. Therefore in our

example, R3 will be equal to —li%t, since the emitter

current can be considered equal to the collector current
for this purpose, which suggests a resistor value of
1000 ohms.

The next rule states that for good stability, the collec-
tor voltage should be equal to half of the result of
subtracting the emitter voltage from the supply voltage.

682

DESIGNING CLASS "“A” TRANSISTOR AMPLIFIERS

C. R. BOGGIS, M.A.P.A.E.

Here the collector voltage should be 9_i1_2‘2£t_s

4 volts.

With a collector current of imA, R4 should be

4 volts
1mA
30k Q.

Using yet another rule of thumb, R2 should be 10
times R3, which yields a value of 10 x 1k €, or 10k in
this case. .

The base voltage is determined by the Fne for the
transistor plus the emitter voltage. For a germanium
transistor, Fne = 0-2 volts approx., so the base voltage
required is 1-2 volts. The current through R1 is the same
as the current through R2, since the base current, being

very small, can be ignored. This current equals L 12 Olﬁts’

which is 120 microamps. Thus R should drop 9—1-2
or 7-8 volts at 120 microamps. R1 therefore equals
7—m——1§0V:£S, which is 65k Q (use a 62k preferred value).

The values of CI and C2 hardly need calculating.
Suffice to say that their reactance should be negligible
at the lowest frequency to be amplified. An ideal value
for each is 10pF. The working voltage is determined by
the collector voltage of the stage and the base voltage in
the following stage—usually a 6 volt capacitor will be
suitable. Note the polarity of these two capacitors.

C3 should also be chosen such that its reactance is
small at the lowest frequency. Here a value of 50p.F will
be ample, but again, note the polarity.

= 4000 ohms, the nearest preferred value being

Silicon Amplifiers

Using silicon transistors it is possible to obtain
adequate temperature stability with a simplified circuit
as shown in Fig. 2. The design procedure is even simpler

+Vs

Fig. 2: A simple amplifier particularly suitable for a silicon
transistor.
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Fig. 3: A simple but effective passive four-input mixer with a high input imped-

ance fo each channel. As this circuit incurs considerable resistive loss, the -9V
cireuit of Fig. 1 is used as a post amplifier.
}
R1 R2 R3 > 5k
100 100 100 e
k) . k1 e kL ye o/pP
VR1 & I2 VR2 {3 VR3 4
IMQ MQ MO

with this circuit, the number of components being so
few.

First, choose the supply voltage; say 6 volts. The
collector current is picked next. Here a value of 200pA
is used, as we are designing an input stage to be fed
from a microphone, and low noise is most important.
The transistor chosen is a Mullard BC109 (or similar).

As in the previous example using a germanium
transistor, the collector voltage should be approximately
half the supply voltage minus the emitter voltage. As the
emitter voltage is zero, the collector voltage should be

. 3 volts
3V. R2 will therefore be equal to 200y, A—ISkQ.

R1 is arranged to drop the collector voltage down to
the level required for the base of the transistor. The
base voltage needed here is equal to the Vye for the
transistor, which is about 0-4 volts for silicon.

The base current required is calculated from the
collector current divided by #ze or beta for the transistor
at that collector current. For the BC109, A:. at Ic=
200u.A is typically 300, so the required base current is

2%0_%&’ which is 0-6pA. R1 is therefore equal to
?l:ggu—‘:m, which is 4MQ. Allowing for somewhat

lower Aie values that may occur in production spreads
R1 should be chosen as 2:7-3:3M Q.

Using the Circuitry

The circuit designed in Fig. 1 could be utilised in many
ways. It could be used to amplify the signal from the
detector of a tuner up to sufficient level to drive an
earphone, in which case R4 should be replaced by a
headset with a d.c. resistance of 4000 ohms. Alterna-
tively, R4 may be left in circuit and driver and output
stages added to drive a loudspeaker.

Another application could be as an audio mixer for
several inputs, and the circuit in Fig. 3 shows such an
arrangement. Resistors R1-R4 are included to reduce
interaction between each of the mixer volume controls.
The volume control at the output is the master volume
control, and is effective over all inputs. By inverting the
supply rail polarity, ‘the circuit in Fig. 2 could be
substituted for the OC71 amplifier stage.

High Input Impedance

Where @ high input impedance is required such as for
amplification of a gramophone pick-up output, an
emitter follower can be used in front of the circuit in
Fig. 2. This additional amplifier is shown in Fig. 4, and
this will give an input impedance of approximately
2MQ. This is because the input impedance of the

Fig. 4: An emitter-follower which exhibits a very high input
impedance and a low output impedance. [ts voltage gain is
fractionally jess than 1.

transistor is almost equal to the beta or /sze times Re.
Input Z=300 x 15k Q=4-5M Q.
This is shunted by R1, which is 3-3MQ, so the input

33 X435 ra—am0. m

impedance= 33745

PRACTICAL GIFT FOR A PRACTICAL MAN

A full year series of PRACTICAL WIRELESS issues delivered
by post each month would be an ideal Christmas present. Why
not give a subscription to a friend. He would certainly find the
magazine just as interesting as you do, and each issue would
remind him of your good wishes.

But don't think too long—Christmas is very close. Just fill in
both parts of the form below, and post it with your remittance
(£2 2 0 United Kingdom and overseas) to:

Subscription Manager, Practical Wireless, Dept. X
Tower House, Southampton Street, LONDON W.C.2.

We will despatch first copies to arrive in time for Christmas,
and send an attractive Christmas greeting card in your name, to
announce your gift.

To: Subscription Manager (Practical Wireless) Dept. X.

Tower House, Southampton Street, W.C.2.

MY NAME ... it ittt ee s eeeeinaaansannssnas
ADDRESS ottt ittt e it e s s

| enclose PO/MO/Chegue (made payable to IPC Magazines
Ltd.) for thesumof (........ } for a Christmas Gift subscrip-
tion of 12 issues of PRACTICAL WIRELESS.

It should be sent to:

To avoid disappointment, make sure of your own copy by
placing aregular order NOW with your newsagent.
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A PANORAMIC RE

PANORAMIC receiver provides a visual dis-
play of a band of frequencies when coupled
to an oscilloscope, and this can be a useful

aid to the serious short-wave listener or radio ;

amateur. Signals appear on the oscilloscope screen =

as a series of resonance curves, of differing ampli-

tude and character, spaced along the X-axis as

though on a tuning scale. All signals are resolved

visually without switching, whether they be a.m.,

c.w., s.s.b. or f.m., and the operator soon learns to

distinguish between them. A quick assessment of

general conditions on the band can be made with-

out having to break off an existing contact on the

main “shack™ receiver. Thus, the need for search-

ing by means of frequent manual retuning is largely

eliminated.

Before semiconductors came on the scene, auto-

matic “sweep” tuning of a receiver could only be

accomplished by complicated arrangements of

motor-driven tuning capacitors or reactance valve

circuits, but now simple circuits based on the capaci-

tance variation of semiconductor diodes when

reversed biased are used. '

The equipment described here employs ordinary,

readily available components, and is designed for

simple construction and low cost, to cover bands

of frequencies up to 500kHz wide lying between

; I-7MHz and 4-5MHz, which includes 160 and 80m.
PART 1 HOW IT WORKS |

Figure 1 gives the block diagram of the panoramic
receiver. A conventional two transistor converter,
involving three “gang™ tuned circuits, is coupled to
a 1'6MHz if. strip. An alternative arrangement is
with the converter feeding a medium wave receiver
which is tuned to 1-6MHz, thus achieving a double-
superhet configuration. A voltage taken from the
oscilloscope timebase simultaneously varies the capa-
citance of three diodes, each placed across one of
the tuned circuits in the converter. At the same time,
an - output voltage is derived from the final 1if.
detector diode for display on the oscilloscope Y-axis.
If a continuous unmodulated carrier is received, the
oscilloscope will show the overall response curve
of the panoramic receiver, in the form of a single
peak situated somewhere along the X-axis. Two
plain carriers at different frequencies will appear
side by side. The effects of modulation will be
discussed later.

In practical terms, the small change of diode
capacitance, compared with the main tuner capaci-
tance swing, is quite sufficient to offer a useful
“sweep”. If an attempt is made to get a really wide
panoramic bandwidth then signals will be too
cramped on the display for easy recognition, and

P
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CEIVER for
160 t0o 80

METRES

“tracking” problems will arise. Under

typical operating conditions, “sweep” Headphones

bandwidths of less than 50kHz will Loudspeaker

offer an informative display, but the -

bandwidth obtained with the proto- _ heMuz IF strip Audio |

type receiver is continuously variable 17 - 4SMHz L_plor medium vave—on amplifier

between zero and 3500kHz on 80 SRS ‘

metres, and zero to 100kHz on Top S [ Oscilloscope

Band, which is sufficient for most [

requirements. - o I ] /.«——\\
Although intended primarily as an I u] = | : @

accompaniment to an existing com- ] I :

munications receiver, the panoramic o Yy X

receiver can be used on its own. } © 9

Switching is included to stop the
“sweep” and allow normal reception
of an a.m. signal, either with head-

'Sweep'tliner e

=]

N

phones or via an amplifier and loud-
speaker, as shown in Fig. 1.

The prototype receiver made use of
a mixer and 465kHz i.f. strip taken from an old
transistor portable tadio. After careful peaking of
the 465kHz if. transformers—made easy by the
panoramic receiver display of its own response curve
—excellent reception of signals was obtained, includ-
ing s.s.b. when a b.f.o. was added.

Although, at first sight, the panoramic receiver
would seem to involve quite a lot of constructional
work, it will only be necessary to build a straight-
forward two transistor converter, plus a
tuner circuit panel consisting of a small collection
of components, if a medium wave receiver and an
mexpensive oscilloscope are already to hand. Even
greater simplification results when the “sweep” tuner
is fitted to an existing receiver.

DIODE CAPACITANCE

Virtually all semiconductor rectifier diodes exhibit
junction capacitance, due to the depletion layer when
reversed biased, and this capacitance varies with
reverse voltage. Varactor diodes are specially manu-
factured to exploit depletion layer capacitance and
to offer a good performance at very high frequen-
cies. It is not generally realised, however, that ordin-
ary silicon power rectifiers, as used for h.t. supplies,
can also be employed as voltage controlled capaci-
tors in circuits working at several MHz. The graph
given in Fig. 2 shows the capacitance characteristics
of four types of silicon rectifier. It can be seen that
the characteristic of each diode is non-linear, and
that maximum capacitance depends on the particular
diode type. In nearly all cases, a capacitance varia-
tion amounting to some 50% of maximum junction

Sweep
Fig. 1: Block diagram of the panoramic recejver.

capacitance is obtained when a reverse voltage of
10V is applied.

A single diode ‘“‘sweep” tuner circuit serves to
demonstrate how a rectifier diode can be linked to
the tuned stage in a radio receiver (see Fig. 3). The
tuned circuit, consisting of an r.f. inductor L1, a
trimmer capacitor TC1 and a variable capacitor
VCl, is coupled in parallel with the variable capaci-
tance diode D1 via d.c. blocking capacitor C1. A re-

-/
CpF
Ho-8 -8 -7 -6 -5 -4 -3 -2 -1 0 +1 +2
V bias .
Fig. 2: The capacitance characteristics of four types of sifican
diode.
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Ffg. 3: A single diode “sweep” tuner.

verse voltage is applied to the diode by the potential
divider formed by R1, R2 and R3. R1 and R2 have
values of more than 1M ohm, to minimise loading
of the tuned circuit. Approximately half the bias
voltage will appear at the junction of R1 and R2,
and the sawtooth timebase voltage, which is fed to
R3 via C2, will cause the reverse voltage across
the diode to “sweep” in sympathy with the oscillo-
scope X deflection, between zero and full bias con-
ditions, It is important to avoid driving the diode

~into conduction by the application of too large a

timebase voltage. Although no damage will result,
a forward bias across the diode will lower the “Q”
of the tuned circuit, and cause loss of gain. An
interesting feature of the Fig. 3 circuit is that a
small alteration of d.c. bias across the diode will
change its capacitance, therefore, bandspread tuning
can be accomplished easily merely by placing a
variable resistor in series with R1.

The governing factor in the choice of a diode for
receiver tuning is its zero bias capacitance. If the
diode has a large capacitance it will seriously restrict
the high frequency coverage of the receiver. On the
other hand, if the diode has a small capacitance, the
“sweep” bandwidth of the panoramic receiver will
be correspondingly narrow. As a general rule, a zero

% components list

bias capacitance of about 10% of the maximum
tuned circuit capacitance will be about right.

In the case of the 1-7MHz-4-5MHz converter
used for the panoramic receiver, maximum tuned

circuit capacitance is in the region of 330pF, calling

for a diode capacitance of 33pF. Varactor diodes
listed by well-known suppliers fall outside the
required capacitance value, being either too large
or too small, but a wide choice of rectifier diodes
exists. The A.E.I. type SJ 403F was found to be
ideal, having a zero bias capacitance typically of
34pF, falling to some 14pF with a reverse voltage
of 20V, see Fig. 2. If difficulty is experienced in
obtaining the SJ 403F, there is no reason wWhy other
types should not be tried. A diode can be checked
for zero bias capacitance value by connecting it,
in series with a fixed mica capacitor of about S00pF,
across the terminals of a capacitance bridge. The
aim should be to find three diodes, preferably of
the same type, which have a nearly identical capa-
citance value falling close to 33pF. In practice,
anything from, say, 25pF to 40pF can be deemed
usable in the panoramic receiver.

The converter circuit of Fig. 4 is designed arcund
Denco transistor tuning coils and n-p-n silicon
transistors. Coils T1, T2, and T3 are intended for
use with a 310pF+310pF+310pF tuning capacitor
and 30pF trimmers. Padder capacitor C7 in Fig. 4
serves to give correct tracking between oscillator and
other stages.

Denco 3T coils normally cover the range 1-7MHz
to SMHz,- but the addition of extra diode tuner
capacitance to the tuned circuits in the converter
will lower the upper frequency limit to 4-5SMHz,
without otherwise affecting performance.

In Fig. 4, the aerial coil T1 is tuned by VCI1. A
signal is amplified by rf. stage Trl and is then
passed to the secondary winding of T2. T2 is tuned
by VC2. Self-mixing oscillator Tr2 converts the sig-
nal to 1-6MHz, and the oscillator coil T3 is tuned by
VC3, 1f. transformer IFT1 provides the correct
matching impedance to the base of a following tran-

Resistors: Transistors:
R1  18kQ TR1 1 2N2926 (orange
R2 6:8kQ TR2 spot)
R3 27kQ Dicdes:
R4 18kQ D1
R5 6-8kQ D2 SJ403F (see text)
R6 27kQ D3
R7 1kQ Switch:
R8 470Q S1 Four-pole three-
R% ) way rotary
R10 L Coilsand transformers:
R11 T1 Blue
R12 [22ZMQ T2 Yeliow >Denco 3T
R13 T3 White
R14 IFT1 Denco iFT16/1:6
R15 560kQ
VR1 1kQcarbonlinear pot.
VR2 25kQcarbon linear pot.
VR3 100kQ carbon linear pot,
VR4 1MQ miniature skeleton pre-set,
All fixed resistors W, 10%.

Capacitors: )
C1  0-05uF
C2 0-01uF
gi 8.8gg£F‘Lpolyester 250V
C5 0-01uF
C6 0-01uF
C7  340pF polystyrene 125V 4+21%
C8  0-1uF poiyester 260V
C9 470pF
C10 470pF »polystyrene 126V 4-21%
C11 470pF

C12 0-1uF polyester 500V
VC1/VC2/VC3 Jackson type E3 310pF+ 310pF 4+ -

310pF
TC1
TC2 30pF Philips concentric airspaced.
TC3

Miscellaneous:
Jackson SL16 scale drive assembly. Bias battery
type B122, S.rb.p. sheet 7in. x 5%in., turret tags,
0-1in. matrix Veroboard or plain drilled s.r.b.p.
21 x 30 holes, matrix pins, 18s.w.g. aluminium
plate 7in. x 2%Lin.
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Internal capacitor

3T Yeliow
A4 _L R l
1 R1 [ e |
o-osyFI 3 18k LB |
18 m 1 |
= i 7iTCc2 vez |
+ ; |
| 6 [ 1
| - | R8 4700
! 71- | (See text)
] e AAAAA i
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| RS |
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B\ -l o
"4 v had -
e r - il
BORF C O Oscillator

Fig. 4: The 1'7 to 4-6MHz front-end. This is a simple tuner designed around Denco coils.

sistor stage in a 1-6MHz i.f. strip, or a mixer in a
medium wave receiver. Methods of coupling the
converter to following stages will be outlined later.

To prevent instability, the r.f. stage in Fig. 4 is
decoupled by R3 and Cl, and the mixer by R6 and
C4. C8 decouples the +9V supply line. VR1 is in-
cluded to allow adjustment of r.f. gain, so that an
optimum signal-to-noise performance may be
achieved. The purpose of resistor R8 will be
explained later.

THREE-GANG diode tuner

In the diode tuner circuit of Fig. 5, d.c. bias for
the diodes is conveniently supplied by a small, long-
life 22-5V battery. Diode and bias polarities are so
arranged that a left to right timebase sweep will give
high -frequency signals on the right-hand side of the

Connections to converter

display. VR2 and R15 form a potential divider, and
VR2 acts as a bandspread control, giving deviations
of the order of +15kHz at 3:4MHz, and just a few
kHz at 1-9MHz. Short-term frequency stability of the
diode tuner, when switched to “listen” is sufficiently
good to allow s.s.b. signals to be easily resolved
with the aid of a b.f.o.

Each diode in Fig. 5 has its own potential divider,
formed by the 2:2M ohm bias resistors R9-R14, but
the dividers are connected to earth via a common
resistor, formed by the track of potentiometer VR3.
Thus, while each diode is individually d.c. biased,
and is isolated from other diodes by the high value
of divider resistors, a sweep Voltage injected into
VR3 will swing all three diodes simultaneously.
Capacitors C9-C11 couple the diodes to the tuned
circuits in the converter.

The oscilloscope time-
base sweep voltage is fed

A A Aerial B 4§ RF C 4 Oscillator ; ;

Sy L to the diode tuner via CI2
i . and VR4. VR4 serves to
i ' I off pre-set the maximum saw-
! : : W Listen tooth peak voltage Wwhen
s C1°.L - 3 | VR2 25K0) VR3 is set for minimum
1470 5?2 ) 'L 5 ]Ba“dsp"ead Sweep | — magnification  (maximum
| pFl 3™l 470pF| 3 Mo 470pr:T M . bine battery T sweep bandwidth), and wiil
| i ' %E}% G L cater for typical oscillo-
| 1 o3 3k 228V I scope X-plate voltages of
[ D1 D2 | Magnification T 100V-400V. As the slider
| SJ403F SJ403F AV Csweep' bandwidth) |+ of VR3 is moved towards
| ) : / -2 the earth rail, a signal

! vr3<F s1c = peak at the centre of the
: 22ma 22MA 22ma :‘*,?g o display will be expanded,
l O— WM i.e., magnified, until it fills
L

Circuit panel

Fig. 5: The “three gang” diode sweep tunel, Sections Aand B
swing the r.f. tuned circuits T1 and T2 in Fig. 4, and section C
sweeps the oscillator T3.

VR4 1MO
B pre-set| Cl12
maximum sweep| O'WF

the screen; this facility is
useful for a close examina-
tion of adjacent signal
heterodyne interference, as
well as various transmitter
" modulation defects.

Part 2 next month:

Construction. alignment and use.

To oscilloscope
X plate
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NEWS FOR
DX LISTENERS

T is my intention to devote as much space as
I possible to news and logs sent in by readers of
this column. Several logs were received this
month and they have been included in this article.
If you have any news or loggings which you think
would be of interest to your fellow-readers you
should send them to PRrAcTICAL WIRELESS by the
14th of each month or to my home address: 58
Kensington Gardens, Ilford, Essex, by the 17th. Tt
would be helpful if you could enclose a list of the
equipment you use as this helps people to make a
comparison between your logs and their own results.

Readers’ Logs

John W. Smith, of Anstruther, in Fife, sent in the
following items from his log:

11,770: Radio Nigeria in English from 1900 to
1930.

15,080: Radio Euzkadi, clandestine, in the late
evening.

15,155: Radio Dif. de Sao Paulo at 2320.

He also reports that Radio Denmark transmits its
European Service from 1030 to 1115 (Saturday-
Sunday) instead of 1015-1100. The frequency is still
9,520 and the “DX Window” programme will be
broadcast at 1045 on Sundays.

Mr. H. Wood, of Manchester, sent in these news
1tems:

Canada: The new autumn schedule of the CBC is
0715-0745 on 9,625 and 5,990, 1217-1313 on 15,325
and 2115-2152 on 11,720, 15,325 and 17,820. All
times and frequencies refer to the European Service.

Netherland Antilles: The Radio Nederland trans-
mitter at Bonaire is now using the frequency of
9,715 from 0800 to 0920 and from 0500 to 0620.

Roy Patrick, of Derby, sent in these interesting
items:

Andorra: The English Service of Radio Andorra
is from 0100 to 0200 on Saturday mornings (accord-
ing to my information, Roy, it is from 0000-0100
GMT). Roy also lists the shortwave outlet as being
inactive.

Canada: CHNX has been logged by Roy on 6,130
around 0100 with a fair signal.

According to Radio Canada the plan to replace
the S0kW transmitters with ones of 250kW has been
dropped. (This is due to the Government’s recent
austerity economy measures.—MC.)

Luxembourg: The shortwave outlet of Radio
Liixembourg on 6,090 will increase its power to
500kW early next year.

S. Arabia: Roy has heard an English newscast

from this country at 1700 on 11,855 but has not °

been able to hear it since.

Africa
Biafra: The Voice of Biafra continues to broad-
cast on 6,144 from 0455 to 0200 whilst Radio Biafra
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Malcolm Connah

uses 7,307 from 0430 to 2230. The two stations do
not use parallel programming.

Asia

Cyprus: The Cyprus Broadcasting Corporation has
resumed its shortwave transmissions. The station
broadcasts at 1900-2105 Monday to Saturday on
15,260 and at 0900-1600 on Sundays on 17,875. The
Corporation is very interested in receiving reports
from listeners.

Korea: Radio Pyongyang has a new frequency of
9,613 for its English transmissions at 1900-2000
which are beamed to Europe, Africa, the Near and
Middle East.

Europe

Andorra: The English Service of Radio Andorra
on 701 and 3,995 is now scheduled for 0000-0100 on
Saturday mornings but there is no sign as yet of the
shortwave outlet.

Austria: Radio Austria’s DX programme is broad-
cast every second Sunday at 1915 on 6,135, 9,610,
11,925 and 15,210.

Belgium: The English programme “Belgium
Speaking” is broadcast at 2205-2215 on 9,550, 9,660
and 11,715 and at 0050-0100 on 6,125, 9,660 and
11,715; 9,660 is a new frequency for this broadcast.

Germany: One of my German colleagues informs
me that Europe’s most powerful shortwave trans-
mitter will be built at Mindelheim, West Germany.
The transmitter will beam programmes to all parts
of the world during the Olympic Games at Munich.
Six hundred announcers will inform sports fans all
over the world about the Games in twenty-eight
languages.

Great Britain: The Sunday broadcast of the BBC’s
“World Radio Club” programme is now broadcast
at 0815 instead of 0930.

Sweden: Due to interference problems Radio
Sweden is altering the frequency of its broadcasts to
Eastern North America from 9,710 to 5,990. This
change concerns the English, Swedish and Spanish
programmes broadcast between 0000 and 0230.

South America

Colombia: Emisora  Atlantico, Barranquilla
(HJAG) which is listed as inactive in the World
Radio-TV Harndbook is now operating on 4,905 until
sign-off at 0500 with a power of 10kW.

Ecuador: HCIB, The Voice of the Andes, uses
two new frequencies of 15,415 and 17,780 for its
programmes from 1845 to 2030.

Nicaragua: Radio Nacional de Nicaragua can be
heard in Europe after 0100 on the new frequency
of 11,875.

73’s and good DX until next time.
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THE AMATEUR BANDS

David Gihsen, G34DG

! VERY good month for the DX hounds, but not

too satisfying for those who only listened on

20 metres. This band, although, perhaps, the
main DX band for many, has put on its winter over-
coat of fading and is usually rather dead in the
evenings.

The 1.f. bands are beginning to come into their own
and there has had been a noticeable improvement,
especially on 40 and 80.

Topband has helped to inspire its followers by
allowing a few American c.w. signals across the
pond and this is very heartening for topband trans-

atlantic enthusiasts, Listen early mornings down the

I.f. end for these sigs.

Honours this month go to 10 metres which played
host to a very large number of signals throughout the
month. Twice when your scribe’s ears flapped over
the 28-29-7MHz segment, four of the continents could
be heard during the same session. It’s quite sur-
prising how many a.m. signals are loose on this band
as compared to, say, 14MHz where sideband
mostly dominates. The majority of the 10 metre
signals were romping through at S9 too, so don’t for-
get to keep an eye on this band whenever you switch
on.

Two sharp-eyed correspondents have drawn my
attention to the G3RPE/P F2FO/P contact made
on 10,000MHz. Alas, my “red spot” transistors don’t
function up that far, but congrats to both operators
on a very fine achievement! Who knows, now that
the amateurs have shown that it’s possible, the pro-
fessionals may decide to have a go.

Just to be different, let’s take a look at the happen-
ings for the month when all good Christmas puds
are stirred. Four main events down in my diary are:
6th-7th December, 80 metre c.w. contests; 6-7th,
CHC International c.w. contest; 7th, 4 metre c.w.
contest; 13th-14th, CHC international s.s.b. contest.

Don’t forget that on Christmas morning there will
be a iarge number of “local” club nets on the go.
Topband is a favourite for these and some are quite
witty. Certainly they all provide good festive r.f.
entertainment. G3JDG promises to erect a reason-
able antenna for topband on that morning and
rude remarks concerning signal strength and mod.
from over 25 miles would be appreciated.

So, where’s it all been happening? Well, Charles
Morgan (Northumberland), had great success on
topband. Between 0430 and 0630 he logged KI1PBW
(599), KV4FZ (579), VP9GJ (459), WIBB/1 (599),
W2EQS (359), W2IU (499). Figures in brackets are
standard RST reports and all signals were c¢.w. Fre-
quencies to listen from band edge to 1,805kHz.

If you are still unconvinced that the 1.f. end of the
spectrum is worth a listen, how about the log from
R. Bagwell (Surrey). He runs a Trio 9R59DE with a
PR30 pre-selector, an RQ10 and a switched attenu-
ator fed by an a.t.u. which in turn squints down a
70ft. long wire. Eighty metres revealed—CN8AW,
HV3SJ, JWICI, JW3KIJ, VEILIE, PY7ASQ, PY7GYV,
TF5TP, VOICW, VU1AX, 3VENC, 3Z3BLG (new
prefix for Poland) 5A2TR, all on s.s.b.

Philip Lawsen (Derby), has an Ekco domestic
receiver and sends in a long log bearing evidence of
high Eu activity on 80 with the majority of stations
at $8-9, so there’s plenty of stations on the band.

John Moore (Leicester), hasn’t done too well on
topband mainly due to high noise level with similar
remarks for 80, although he did log XEI1KB at 0615
and says that W’s are beginning to show on 75 metres
around this time.

Higher up on good old 20 the stalwarts managed
to pull in some good DX sigs even with the band
closing in the evenings.

Trevor Rumble (Wilts.), has an HA700 plus
PR30X and a 100ft. long wire. Twenty s.s.b. between
0720 and 0755 produced some good openings to Aus-
tralia and stations logged included—VK2iD,
VK3IMO, VK3RZ, VK3UJ, VKS5AX, VK6FB,
VK7PR and ZL4BX at 5 and 9 plus 10dB.

Fifteen metres was the band for Stephen Randall
(London), whose 9R39DE and 110ft. long wire pro-
duced r.f. music from s.s.b. types like—CR6LVC,
CTIiBF, CX2SA, EA3RF, EP2CB, JA2JAW,
JA9AGP, JHI10DO, KP4AST, KZ5IT, LA7XM,
TZSCIT, VE30SC, VUIFA, VK2ZQ, VK7AZ,
VP2ME, WAINSR/P1, YV4UA, 4X4FQ, 47Z4HF,
SA2AAF.

Glyn Richards (Isle of Wight), is still the only 2-
metre fan who writes in. What about it, all you v.h.f.
types? Glyn runs a JXK converter into a Mohican
receiver used as an if. strip. Although his antenna is
only 6ft. of wire, still the signals ¢ome in on 2.
Examples include—G3CLW (Paignton) and G3MCS
(Aylesbury), FSNS (near Normandy) and G3GZJ
(Redruth), the latter station being some 120 miles
away.

On to the top of the pops for this month, the one
and only—i0 metres. Joehn Moore (see earlier)
logged these on s.s.b.—GR6AG, CR6GM, CR6LE,
CR7LX, DUIFH, ET3USA, HK4DF, K8YBU,
K@SFU, KP4DGX, LU3DD, LU4BH, MP4BHC,
MP4BHR, ODSBA, OD5BZ, PY2DVH, UA9TT,
VE2DHEF/P/YV1, VE3CI/W4, VE3ABS, VP5AA
(Caicos Is.), VPBKD, VPS8KL. VQ8CV (Mauritius),
VS6DR, VUZDK, VU2XX, VU2BEO, W2CRW,
W4IQS, WASSDT, WASSWV, WJIIMC, XWSAL,
YV4UA, YV3CIL, ZC4AK, ZE1BP, ZE1JE, ZE3]J,
ZEG6IN, ZS2GP, ZS4A A, 4X4UF, 4X4YP, SH3K],
SH3LV, 5N2AAF, 8P6CX, 912DT, 9J2VX.

Nicholas Richardson (Bucks), has a CR70A and
PR30. Together with a 40ft. long wire at 18ft. they
produced—CT1OF, K8ASM, KV4AD, ODS5RZ,
PYIMT, PY3GS, UA3NUE, VE2AIH, VE3WY,
YV3BX, ZEICE, 5B4EZ all on s.s.b.

On a.m., Nicholas managed—CE2JA, CR7FM,
LUSXE, SVICX, UA3AFA, UA60J, UAGARA,
UB5SFAQ, WB4KIF, ZEiBR, 9HIBG which is
pretty good going.

Ian Wadman (Berks) reckons that the JGD ear-
holes should be alert on 10 metres on Sunday after-
noons. Ian sends news of great activity around this
part of the day. Ian logged CR7EZ, K4BG, OD5BZ,
UW4ll, ZE1JE, 4X4GB, 5N2AAF. All these with a
CR70A and 70ft. long wire. _

That's it for this year! Vy Mx OM’s es becnu in
1970. Address for logs is 5§ Edward Close, St. Albans,
Herts, and. the deadline is that they must reach me
by the 18th of the month.
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Number 3

to include among its applications not only com-

putation and communications, but also control
circuits. More and more mechanical and even
electromechanical control systems are being replaced
by all-electronic methods, and this month we shall
see the initial contribution of integrated circuits to
this process. The key device in the development of
electronic control circuits is, of course, the silicon
controlled rectifier (S.C.R.) in which the device oper-
ates as a diode only when a pulse is applied to a
gate electrode. Following this event, the device con-
"ducts only as long as the voltage applied to it
retains its proper polarity. In a.c. circuits, therefore,
a separate pulse is required to initiate conduction
in each cycle. ’ )

For full wave operation, two S.C.R.s are required,
though these may take the form of a single bidirec-
tional silicon controlled switch or TRIAC. To main-
tain conduction in a TRIAC 100 pulses per second
are required, one to initiate conduction in each posi-
tive and negative-going half-cycle of the waveform.
If these pulses are applied simultaneously with the
beginning of each half-cycle of an a.c. waveform,
the device behaves as a short-circuit, and current
flows in exactly the same way as if the device were
absent from the circuit.

If, however, the pulse is delayed relative to the
start of the half-cycle, no current will flow in the
interval, and the total power delivered to the load
will be reduced by an amount dependent on the
extent of the delay. Obviously, then, if a control
system delays or eliminates pulses from the gate cir-
cuit of an S.C.R. or TRIAC, the output power is
dependent on the control system. And this is where
our 1.C.s come in,

Many situations requiring power control can be
sensed or measured electronically, for example tem-
perature by a thermistor, illumination by a photo-
conductor, or even pressure by a strain gauge. Con-
trol is then exercised by relating transducer output to
timing pulses in a TRIAC gate, limiting the power
supplied to a heater, lamp, or pump. Two suitable
I.Cs for the job are the General Electric types
PA424 and PAA436.

First the PA424. This unit is described as a zero
voltage switch, and acts as a combined threshold
detector and pulse generator. The signal from the
transducer is compared with a preset internal voltage
using the differential amplifier Trl and Tr2. If the
threshold is not exceeded, pulses are generated and
applied to the TRIAC; otherwise pulses are inhi-

! NY definition of electronics today would have
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R2 D6
2 Tr4 e
&

Fig. 1: Circuit of the PA424 ‘zero voltage switch’. The device is
supplied in a 14-fead dual in-line plastic package.

I
8 7
PA424 oy
240V ac. Triac
] 10 1
Temperature controi 20kQ) Load
preset S5W
Y

-

Fig. 2: Application circuit for the PA424. Rt is the thermistor and
Ac the temperature contro! preset.

bited and the TRIAC will not conduct. This circuit,
then, acts as a go/no go control; to some extent
this is a limitation, in that the circuit controlled is
either fully on or shut off.

In practice this is only a slight problem, since in
heating systems, for example, the sensitivity of a
thermistor/PA424 combination is such that the tem-
perature is held to within a fraction of a degree
of the chosen value by the automatic succession
of periods off and at full power. Further, as all the
pulses occur at the instant of crossover between posi-
tive and negative-going half-cycle of the waveform.
(hence the name “Zero voltage switch™) there is no
question of repetitive switching of appreciable cur-
rents, a factor which can produce r.f. interference
in some power control circuits.

One obvious advantage of the PA424 is that it
serves as its own d.c. power supply; the application

WwWwWw.americanradiohistorv.com
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Reference voltage

Choice of which 1.C. to

use in any particular situ-
[ ation requires some con-
> sideration. In heating cir-

™6

cuits, for example, it will
not be immediately obvi-
>3 ous whether the element is
conducting at any instant,

™5

Tr4

provided overall thermal
Tegulation is satisfactory.
With lighting, we are all
aware that the action of
the a.c. mains in incan-
descent lamps provides
quite a satisfactory light,
and there is no objection-

Tro

e
A
VV

Tr8

Gain

—————— ——-——--——————Zo—;.%ol"——-————————’

f—p

adjust

able flickering; however,
this can occur under cer-
tain conditions with a
PA424 controlled lamp,
as the I.C. causes “off”
periods much longer than
the normal ac. cycle.
Similar considerations lead
to the selection of the
PA436 true proportional
controller in a few other
specialised situations, but
in general the PA424 is

Tr12

T

-
o]

advised, for its greater

Fig. 3: Application circuit for the PA436, phase control trigger circuit.

diagram shows it in operation directly off the power
line without a separate transformer. This is an obvi-
ous contribution to economy. In a negative-going
half-cycle D1 conducts, charging C1, which supplies
dc. for the remainder of the cycle. As pin §
approaches zero volts, the output Darlington pair, Tr5
and Tr6 begin to conduct, thereby applying a pulse
to the TRIAC gate, unless Trl happens to be con-
ducting. In this case, Tr3 is also conducting, and
Tr4 saturates, shunting the base input to Tr5 and
inhibiting the pulse. The internal resistors R2 and R3
are available as one arm of a bridge circuit, the other
being the thermistor (in heating applications) and a
preset potentiometer. The ingenuity of the reader will
indicate analogous transducer circuits for the control
of other systems, such as those already mentioned.

The other device for our consideration this month
is an actual phase controlling trigger circuit. It actu-
ally delays the triggering pulses required by the
TRIAC to the extent determined by the transducers
employed, and in some cases this feature is well
worth the slightly higher price. Again, the power for
the operation of the circuit comes directly from the
mains, and a minimum of external components leads
to further convenience and economy. The d.c. from
the internal bridge rectifier is regulated by a zener
diode and a reference voltage produced at pin 2. As
in the PA424 there is a differential amplifier (here
Tr3 and Tr4) to compare reference and transducer
levels and hence control the pulse output,

One of these is modulated with a time-dependent
voltage built-up across the external timing capacitor,
and hence the variable delay in pulse generation.
The rate of variation of this time-dependent modula-
tion depends on Rg, which therefore acts as a sensi-
tivity control for the system. The actual output pulse
is obtained by discharge of the external capacitor
C1 through a low current, low voltage TRIAC, Trl,
integrated into the PA436.

APPLICATION DATA, TYPE PA436

Minimum  Maximum
External gain controls Rg 7-5xQ2 100kQ2
Ce 0-01uF 0-1uF
Ra+Rs 10kQ 200k

Ra and Rg: external control resistors (one may be a
transducer, e.g. thermistor, photocell, resistive vacuum
gauge etc.).

For temperature control systems Ra is a thermistor of
resistance about 5kQ at the controlled temperature:
Rg is a preset of 20k(Q.

The integrated circuits PA424 and PA436 are available
from: :

Jermyn Industries, Vestry Estate, Sevenoaks, Kent; or
Neltronic Lid., 14 Wellington Park, Belfast BT9 6DJ.

simplicity and economy, not to mention its “cleaner”
r.fi-free operation. At any rate, control systems
will become much more elegant with the elimina-
tion of slow bulky relays, with the associated diffi-
culties of burnt contacts and general unreliability.

N.B. Just before going to press we have learnt from
the suppliers of the PA436 that probiems in manu-
facture have fed to a temporary withdrawal of
stocks. Newer versions using the same type number
will be available in a few months but these are only
capable of handling 150mA instead of 2A. Con-
structors should take careful note of the instructions
supplied with this device which may modify certain
parts of the above article. |

BLUEPRINT SERVICE

We would like to draw readers’ attention
to the fact that the BLUEPRINT SERVICE
has been discontinued and therefore no
further BLUEPRINTS are available.
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beginner’s

PORTABLE
RECEIVER

C.R.BRADLEY

! LMOST all radio constructoers have memories

of wunsuccessful first attempts. Beginners are
faced with a wide selection of designs and often
make the mistake of choosing one that is too
advanced for their nascent capabilities, or alterna-
tively, one whose extreme simplicity leads to a dis-
appointing performance. This portable radio design
is intended for the beginner and aims to fulfil the

following requirements:
1. The circuit must be straightforward and trouble

free. The radio is a six transistor superhet on con-
ventional lines. .

2. Performance must be good enough to repay the
builder's efforts. In fact, performance of the radio
is comparable with commercial portables. Alloy
diffused traunsistors provide high gain in the mixer
and i.f. stages, and the audio quality from the trans-
formerless complementary output stage is especially
good. No external aerial or earth is required.

3. All components must be immediately obtainable
so that there will be no necessity to choose substi-
tutes. To this end a matched kit of miniature coils
and tuning capacitor is specified in the parts list.
A packaged set of matched semiconductors is used
for the audio stage. The remaining components are
easily found, everything is available from advertisers
in PRACTICAL WIRELESS.

4. Construction must be simple. The circuit is
wired on a small piece of Veroboard using a suit-
able miniature soldering iron. There is a good
prospect of the radio working “first try” provided
normal precautions are taken in construction, i.e.,
insulated sleeving used where required to avoid
shorts between closely mounted components, and
correct identification of transistor, diode and
electrolytic capacitor leads.

The Circuit

The circuit is shown in Fig. 1. The ferrite bar
aerial L1 is tuned to the desired station by VC1 and

ILF amplifier

R7
% 33k0Q

I
|
I
| Bk N
N 50u 3 >3 gelol L4 L5
Ny | IFT2 ] 455kHz IFT3 | 465kHz
i 3 [ A =1~ "7
i |
!
L2
C1 ! L1 Osc. coil
% LAeria[ coil
SpF S
1
white |
T el
Py
] 1
7 150511
" S
Black Blue|1I
C5 R6 c7 R9
BuF {4700 0-02uF | k0
| L lcs l 3 Ice
002  s5.ekn
HF TO‘OémF
—— - ——— R5
| AVC 8-2k0
| < AN
E ¥ Optiohal see text
L\ieroboard
Fig. 1. The mixer/ osqillator and if. stages, followed by the detector and audio stages. Note that the value of C6 should
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v components list

Resistors: C12 25uF 6V electrolytic
R1 22kQ R10 2:2kQ C13 500uF 6V electrolytic
R2 6-8kQ R11 12k C14 200uF 10V electrolytic
R3  3:3kQ R12 1000 . .
R4 120kQ R13 560C Semiconductors:
R6  8:2kQ R14 2:20 5% W it g S
R6 4700 R15  2-205%3W Trd Ag”?’ Thomn
R7  33kQ R16 1kQ T5  AC154 | pop
RS  56kQ R17 2:2kQ 6 ACIST o ckage
RO 1kQ R18 2200 D2 AA120 ) . _ o
VR1 5kQ volume control with switch D1 Germanium detector diode, e.g.: OA70, OA79,
VR2 10k miniature skeleton potentiometer 0A81, OA30, OAS1, IN6O etc.
Alt resistors W 10% unless indicated Miscellaneous:
. S1 Single pole on/off switch (on VR1)
Capacitors: VC1/VC2 Miniature 150/70pF ganged )
C1 5pF ceramic (optional) tuning capacitor with trimmers and
C2  50uF 10V electrolytic dial Eagle
C3  0-01xF (10,000pF) ceramic L1 MW ferrite aerial coil 200
C4  0-005uF (5,000pF) ceramic L2 Oscillator coil "0 ”c(;.l Kit
C5 8uF 6V electrolytic L3 LET.1“A" e
C6  0'05uF (50,000pF) ceramic or paper L4 LFT.27B”
C7 0:02uF (20,000pF) ceramic L5 IL.LF.T.3 “C” J
C8  0-04uF (40,000pF) ceramic or paper L/S 3Q 7 x 4in. loudspeaker; B1 PP7 or PPY 9V
C9  0-01uF (10,000pF) ceramic battery; Veroboard 3% x 21in. 0-15in. matrix; knob for
C10 BOuF 8V electrolytic volume control; cabinet; battery clips; loudspeaker
€11 100uF 6V electrolytic grille cloth; wire; solder, etc.
________________________________ 1
ln——— Detector -——D! ,1————Audio output————b| |
i ) -gv | 256G
Ri8 15G T
e |
|
|
I 5
[ st
|| onsoff i
| |
D1 ; |
DA70
= | |
] | _
-
il -
c9 P+ |
O-OTuF |
| |
i I
' |
| |
|
| |
| |
l |
s |
2 : T25B,25C, ‘
l25L |
|

have been shown as 0-05uF and C11 as 100uF. The Veroboard circuitry is indicated by the dotted enclosure.
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the radio frequency signals induced in it are fed to
the base of Trl. Base bias current for Trl is pro-
vided by R1 and R2. C3 couples Trl base to a
tapping on the oscillator coil L2, and Trl therefore
oscillates at a frequency tuned by VC2. The radio
frequency is mixed with the oscillation frequency
in Trl1 to produce a difference frequency known as
the intermediate frequency. VCl and VC2 are
ganged together to maintain a constant if. (about
455kHz) as VCI is tuned over the whole tuning
range (medium waveband). The importance of this is
that subsequent stages can be tuned by their coup-
ling transformers for maximum -gain at one
frequency only. Tr2 and Tr3 amplify the i.f.
signal and are coupled by single tuned if trans-
formers ift.1, ift.2 and ift4.3. The AF117 tram-
sistor used for Trl, Tr2 and Tr3 is an alloy diffused
type with a low feedback capacitance (2-3pF). We
can therefore dispense with the neutralisation.com-
ponents normally needed to maintain stability with
the OC44/0OC45 junction type transistors which
have a higher internal capacitance, and have a
higher i.f. gain.

The amplified i.f. signal appears at i.f.t.3 secondary.
It is rectified and smoothed by D1 and C9 to
isolate (detect) the audio envelope—see waveforms
in Fig. 1. A portion of the audio signal is picked
off by R5 and fully smoothed by CS5 to provide
automatic volume control to Tr2 base. If a strong
signal is tuned in, the resulting positive a.v.c. volt-
age returned to Tr2 base reduces the transistor’s
gain and overloading of subsequent stages is avoided.
The a.v.c. compensates to some extent for fading
signals and the signal variation caused by moving
the radio from place to place. When a weak station
is rteceived, there is no a.v.c. feedback and all
stages work at full gain.

The audio signal is applied across volume control
VRI1 whose slider feeds audio driver transistor Tr4.
The amplified signal at Tr4 is direct coupled to the
base of complementary symmetry output pair Tr5/
Tr6. The voltage drop across D2 is fairly independent
of battery voltage and maintains the small no-

1 2 3 4 5 6 7 8 9 10 N 12 13

14

Tr1,Tr2,1r3
(AF17)

Alternative lead arrangement
for some ‘surplus AF117’
transistors (see text)

D1 D2
23F «—{D—» 23 ,
15k1 1151

8N
L1 {white)

L1 (black) and 1B

Fig. 3: Lead identification of various components.

signal bias current to Tr5/Tré6 needed for minimum
distortion. Tr6 (n-p-n) and Tr5 (p-n-p) are turned
on by positive and negative voltage swings respec-
tively. The transistors drive the loudspeaker in push-
pull; each supplies current alternately through
C13. This arrangement provides a very low output
impedance which permits the circuit to drive the
speaker directly without an output transformer. D.C.
feedback for stability and a.c. feedback for improved
audio quality are provided by R17 and VR2. VR2 is
preset to give a no-signal voltage of —5V at the
junction of R14 and R15,

The audio output power is about { watt. With a
7 X 4in. or larger loudspeaker, volume and clarity
are more than ample. The radio is best built in a
non-miniature cabinet for best audio quality. But
the circuit board is small enough to be incorporated
in a pocket size radio in which case a 2in. loud-
speaker could be used.

1B 16 17 18 19 20 21 22 23 24 25

From

L1
green

To VC2

Fig. 2: Veroboard layout viewed from the copper side.

694

WwWwWw.americanradiohistorv.com


www.americanradiohistory.com

Construction

The components are wired on a standard piece
of Veroboard and the layout is given in Fig. 2. The
numbers and letters provide a cross-reference for
each hole. The top and bottom copper strips
(unlettered) are left unused for possible use in mount-
ing the Veroboard in the cabinet.

First cut the Veroboard strips as shown, preferably
with the Vero cutting tool. There are 36 breaks in
all. It is advisable to mark (say) the top left-hand
corper of the board before starting for identifica-
tion. Wiring is easier if the positions of the com-
ponents are sketched on the top of the board with

a fibre-tip pen. Identify the three if.ts (“A”, “B”,

“C”) and oscillator coil L2 (“O™) in the coil kit. Bend
up the screening can lugs. With slight persuasion
the coil pins will make a neat fit in the Veroboard
holes in the positions shown in Fig. 2. Solder
them in place. It may be noticed that the left-
hand pair of pins on the oscillator coil L2 in Fig.
2 are connected oppositely to the  manufacturer’s
data with the coil kit. The author has decided the
data is incorrect as the stage will only oscillate with
this way of connection, with the coils sampled at
least. However, if the mixer subsequently refuses to
oscillate, it is easy to try swapping the connections
at 2L and IN to agree with the manufacturer’s
data. Short pieces of wire are used to earth the
screening cans of L2, i.f.t.1, i.f.t.2 and i.f.t.3 to holes
8L, 5B, 13B and 21B respectively. Resistors and
capacitors are next mounted with the shortest pos-
sible lead lengths, mostly upright. Put a piece of
plastic sleeving on the lead from the top of each
component wherever there is any danger of it touch-
ing any adjacent metal. This is particularly likely if
bare metal-cased electrolytic capacitors are used.
Electrolytic capacitors must be wired the right way
round, ie., positive lead to earth (except C10 and
C13). Finally, solder the diodes and transistors to
the board, making sure the leads are identified cor-
rectly from Fig. 3. Note that the lead identification
of D2 can be misleading. Some surplus transistors
marked AF117 were tried by the author and
worked satisfactorily; however the lead arrangement
was non-standard for AF117 (see Fig. 3) and they

1sej
I
X

wiring here

Lis

Minature closed circuit jack
socket to suit earpiece 12H

Fig. 4: Adding a socket for a low impedance magnetic earpiece.

had no screen lead. The screen lead of the AFI117
has little use at the frequencies used here and can be
cut short or connected to the nearest earth point as
preferred. Leave about 1 inch of sleeved lead on
all transistors and diodes and solder as quickly as
possible to avoid heat damage.

The cabinet for the author’s prototype was a
Woolworth’s plastic lunch box. The top of the box
carries the tuning capacitor, volume control VR1 and

«————— Break original

Internal view of the completed receiver.

24H w\slider)
(

120

>

c12
Remove
IML12M 5 13'and RI6
R16
11k
‘VAVAVAVAV
(M

Fig. 5. Adding a bass/treble tone control.

25F-i
“——o—— 1 «———Break original

wiring here

Closed circuit jack socket

Fig. 6: Adding a socket for microphone, guitar, record player etc.

the ferrite aerial is taped underneath. The calibrated
knob supplied with VC is rather small and a larger
disc of plastic glued to it would make tuning easier.
The 7 X 4in. loudspeaker is mounted in the side of
the box and the aperture is covered with Tygan
speaker fret. The largest 9 volt battery the cabinet

N —continued on page 706
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Ireless

ractically

commentary by

HENRY

IX hundred million people,

we are told, watched Neil

Armstrong plant his foot in
the moondust on 20th July, 1969
—the day that President Nixon,
begging a few questions, des-
cribed as ° . . . the greatest since
Creation’.

You have had time to simmer
down since then; to consider the
equally stupendous achievement
of discovering that Mars has no
little green men paddling along its
canals. And perhaps join a dis-
gruntled chorus whe were mutter-
ing, even as the Eagle took flight,
that the 24,000,000,000 dollars
might have been better spent on
child welfare, cures for cancer or
ear - muffs for under - privileged
ocelots.

P

‘. .. ear-muffs for under-privifeged
acelots.”

In answer to these mutterings
the science-bent will usually say
something about the spin-off.
Non-stick aluminium frying pans
often find their way into the con-
versation.

“And it took 300,000 tech-
nicians eight years to produce a
non-stick pan?” someone is bound
to ask.

Well, there is more to it than
that. Many of the technical inno-
vations creeping into our lives had
their origins in space research.

You need look no farther than

696

the flip-chips that are occupying
our editorial wizards at present.
How do you think contributors
could continue to dream up ten
different ways of constructing an
electronic shoehorn * + without
integrated circuits to save them
from repetitions? Only recently I
sat in a high-level quorum who
wanted to know how the advent
of IC designs would affect service-
ability. And had to admit that my
own opinion was for a shift in
emphasis, no more. 1 cannot see
the spin-off as a threat—yet.

There is, however, a much
more human type of spin-off
problem. Inspiration was drawn
from a very readable book, Don’t
Launch him, he's mine! by Mary
Jane Chambers, who is the wife
(or space-widow) of one of the
boffins behind the Apollo project.

Randall Chambers is an experi-
mental psychologist whose work
on the centrifuge which gave the
astronauts their moon-legs has
éarned him world scientific recog-

" nition. Mary Jane describes life

with him very amusingly and
touches Henry on several risible
trigger-points.

First, his “study”, which seems
as typical as the den of any wire-
less ham I've met. Looking like
“a library recently wrecked by an
explosion”, it houses “piles of
graphs, notes, charts of atmos-
pheric measures and weights and
measures and maps of many
places, including outer space.
There are railway timetables, old
telephone books, a sterilizer with
an assortment of old surgical
instruments . . . an assortment of
synthetic hearts, brains, ears,
skulls. Overlooking all, a huge
model of the human eye, staring
balefully at the casual visitors”.

More than ever am I reminded
of life with the Henrys by
Mrs. Chambers’ account of the
day the children knocked the
extractor fan out of the window.
There were present: an aeronauti-
cal engineer, a project engineer,
a mechanical engineer and a

WwWwWw.americanradiohistorv.com

“. .w Staring balefully at the casual
visitors.”

human factors engineer. “Prodded
by several doctors and psycholo-
gists, the engineers hesitantly
studied the fan, but they made no
promises. Each one kept saying:
‘I'm not that kind of engineer’ ™.

They finally mended it with the
help of a flight-surgeon and a
research psychologist. That gives
you and me, Joe, a fine excuse for
the day the °*fridge breaks down
or the washing machine develops

a “kerplunk”. We are chips
specialists, not that Kkind of
engineer.

If only Mrs. Henry, confronted
with a scattered square-wave
generator on the draining-board
—because that is just the right
height and the soldering iron lead
will reach, and there is a half-
drawn “‘project” on the only flat
surface of the den—would realise,
as Mary Jane has done, that a
male brain runs anti-clockwise . . .

I hope Mrs. Chambers gets her
book serialised in the women’s
magazines. That would be the
best possible spin-off from the
space-race. Henry wants to con-
struct a few of these chip-
flavoured projects, and the
ironing-board seems ideal for the
purpose. We boffins need encour-
agement.

* Bootstrapped, of course.
+ Ouch!! Ed.
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l E ' ' E n s B B W 7he Editor does not necessarily endorse the views expressed by correspondents

Martians Again !

Whilst not having heard that
Marconi claimed to have received
signals from Mars as A. Trow-
bridge of Middlesex says, I was
told many years ago that some
person who believed in the exist-
ence of men on Mars paid the
GPO a sum of money to trans-
mit a certain regular pattern of
Morse code signals each day
either from Daventry or Rugby,
on long waves.

I was told that this went on
for quite a time but with no res-
ponse from the Red Planet.

1 would imagine that we shall
not hear anything from other
planets until we are able to probe
frequencies such as those in-
volved in thought-transference
and in which extra-sensory per-
ception is only on the extreme
outer fringe.

When the thought-transference
frequencies are discovered, all
will be plain sailing.

In answer to the letter from
Mr. Richard Ross of Worcester,
I think perhaps he is using a
plumber’s soldering iron and no
heatsink!—R. Hall (Penzance,
_ Cornwall).

The Early Days

I would like to comment on
two of the letters in the Novem-
ber issue.

As another “oldie” I also
remember the early days of wire-
less. Around 1917 I made an 8in.
dia. coil, tapped every turn to a
stud switch for tuning, and, a
coherer as detector, with which 1
could hear Morse from ships. As
1 could not read Morse a recorder
was made to mark it on paper
tape. )

The gift of a box camera,
loaded in the dark with 12 glass
plates, took my interest for some
years, but when broadcasting
started interest in wireless was
revived, and a crystal set was
made using the large coil.

The purchase of a valve was
a big step, there was not much
money to spare in those days.
Two tins sliding inside each other
made an experimental condenser.
A real 0-005uF tuning condenser
was the next purchase, and with
a few more home-made items
mounted on a base-board, and a
3ft. long wooden rod fitted to the
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condenser shaft, it was a thrill
to hear Sydney, Australia, for the
first time.

A fortunate find at a surplus
shop in Strutton Ground was a
number of fixed condensers made
of copper foil and mica sheets
clamped between ebonite plates.
These could easily be altered to
give other capacities. I still have
some of the mica.

Then with the arrival in shops
of more components, remember
Igranic and Telsen etc? a multi-
valve receiver was built with
elaborate dials and panel of ebon-

ite on an oak case. The loud-

speaker was a 6ft. papier-maché
exponential horn which was
pretty good. Next, to save the
space this took up, I made a
stretched doped linen cone 2ft.
square which hung up like a pic-
ture. It was some time before an
8in. permanent-magnet speaker
could be bought and mounted in
a 3ft. square board as-a “fire-
screen”. That gave beautiful
music.

The h.t. battery was made from
a lot of little glass pots, copper,
zinc and chemicals obtained from
a chemist in Charing Cross Road.
I was just married then and my
wife and I sat for hours packing
manganese dioxide in linen bags.
The finished battery giving 120
volts was packed in a wooden
crate. L.T. was from an accumu-
lator, one in the set and one at
the shop being charged. The local
electricity station also charged
them for you.

Licences at that time were in
my father’s name as the house-
holder, but I still have one for
1927. On the back are regulations
such as “the combined height

and length of the aerial shall not .

exceed 100 feet”, “interference is
taking place if a...whistle is
heard, if this...changes when
the wavelength of the receiver is
altered the cause is inside the
receiver and the reaction must be
reduced”. )

At an early Radio Exhibition
I bought “Commander Some-
one’s” aerial device for which
marvellous results were claimed.
It made no difference in my case
so I opened it to find no wonder-
ful new invention, only a coil of
wire and a small condenser in'a

WwWwWw . americanradiohistorv.com

card tube filled with pitch.

A trick to mystify friends was
to wind a certain number of turns
of wire around the hand, twist
one end to a needle resting on
a piece of coal and with head-
phones hear 2L.O. For this you
still required a licence!

I have some sub-min diodes in
a small tin labelled the “Mighty
Atom Crystal”, one of the first
1 bought and mounted in Wood’s
metal in a brass cup.

No doubt youngsters nowadays
get some satisfaction when they
put supplied components into
holes in a printed-circuit board
and it works, but I bet it is not -
the kind of thrill we got in those
early days, and now with cheap
i.c’s. even less is left to the con-
structor.

The second item I would refer
to is the Hertz, a term which I
refuse to use, and no one can
make me! The good old “cycle
per second” is clear and self-
sufficient, whether for electrical or
mechanical purposes. Imagine, my
watch ticks 5Hz. And Hz itself
could mean Henry X Impedance.

As to the new mains-lead col-
ours, can anyone explain the
reasoning behind the decision to
use brown for live. Is it not
natural to us to connect the col-
our red with danger, green with
safety and black or grey with
neutral? Brown has usually been
used for things like valve heater
supplies. Anything red made one
think before touching. Do “they”
contemplate changing all the
traffic warning signs to brown?
Shall we soon hear it referred to
as the “Brown Button™?

1 could not agree more with
Mr. Harold’s last paragraph.
Trouble is, except in things like
using Hz, we do have to
acquiesce. Of course, behind the
decimal currency there is a well-
laid scheme to put prices up and
get even more of our money out
of us, as well as using our money
to effect the change. 1 feel that
in major decisions such as this,
and any others which profoundly
affect our way of life, there
should be a nation-wide referen-
dum. After all, in most of the
things being altered, we WERE
first. —E. W. Baigent (High
Wycombe, Bucks.).
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PART 13

r I \HE number of devices using semiconductor materi-

als to meet specific- requirements in electronic

circuits is increasing rapidly as research and
development continues on an unprecedented scale. The
devices examined in this part of the series are the most
common and easily obtainable of such devices, but
because of the diversity and number of items to be
discussed only general practical information has been
included. Further detailed information can usually be
obtained from manufacturers. Let us now examine the
usage, construction, limitations, cost and operation of
each type.

Variable Capacitance Diode or

Varactor

The variable capacitance diode, varactor or voltage
variable capacitor is a device which behaves essentially
as a capacitor and circuit symbols are shown in Fig. 1.
The capacitance is however capable of variation by
means of a d.c. bias voltage. It is therefore particularly
useful for automatic frequency control (a.f.c.), frequency -
modulation, fine tuning and bandwidth regulation,
Varactors arc also used for frequency multiplication
purposes at microwave frequencies.

Varactors are constructed from single p-n junction
semiconductor material and are operated in the reverse
—non-conducting—direction, the capacitance being the
normal diode junction capacitance. They are thus
diodes which utilise normal diode construction—such
as the alloy, diffusion or planar processes described in a
previous part in this series. The junction size and
impurity levels are modified to give the required capaci-
tance values and characteristic. A typical capacitance
against reverse voltage characteristic is shown in Fig. 2.
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Fig. 1a, b (left): Circuit symbols for a diode used as a variable
capacitor or varactor.

Fig. 2 (right): Reverse biased diode capacitance characteristic.
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It is worth noting that all semiconductor diodes
exhibit a similar characteristic and can therefore be
used by the home constructor for applications where
variable capacitance diodes are required. However the
actual capacitance level differs from diode to diode and
for most signal diodes is reduced to a minimum since
it is parasitic and determines the upper frequency limit
of the diode. Improvisation can nevertheless save time
and expense and the home constructor is well advised to
try a selection of available diodes for a.f.c. and oscillator
tuning applications.

The ideal varactor should have all the characteristics
of a capacitor: low leakage, low capacitance tolerance,
stability and reliability. The real device closely ap-
proaches this ideal except for leakage current which is
generally 0-1pA-10pA and is generally higher than all
but eletrolytic capacitors. Capacitance tolerance varies
and is usually +109% or +209%. Stability and reliability
are both good as it is a semiconductor device. The main
disadvantage is the requirement for a d.c, bias since they
are polarised devices; also the Q factors, which are
generally 30-40 for the v.h.f. range low cost units,
although Q factors up to 500 can be obtained.

Metal connhections

,- Insulation (ceramic)

<7

Glass enveiope

/

(a) (b) ’
Microwave frequency varactor

Fig. 3: Varactor encapsulations.

As varactors employ the basic diode structure the
encapsulations follow the same pattern. Oscillator
trimming and a.f.c. diodes at v.h.f. frequencies, with
capacitances of approximately 30pF at 1V reverse,
usually employ standard glass encapsulations as shown
in Fig. 3(a). Microwave varactors which operate at
extremely low capacitance values from 0-1pF to 10pF,
with reverse voltages in excess of 50V, utilise special low
capacitance encapsulations such as that illustrated in
Fig. 3(b). Microwave varactors—which operate in
various bands up to 250GHz—frequently oOperate at
higher power levels and consequently have metal en-
capsulations which directly connect to heatsinks to give
increased dissipation.

With all semiconductor devices costs are largely
determined by the level of demand and the tolerance
ratings and yield of the device. Varactors are no excep-
tion and glass encapsulated v.h.f. devices with high
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demand levels and low Q factors (10-40) are available
from 7s. to 30s. whilst devices with higher Q factors and
tuning ranges can cost from £2 to £5. Microwave varac-
tors, particularly power devices, are correspondingly
more expensive and cost from £3 to £20 for low power
and from £15 upwards for high power types.

Tunnel Diode and Backward Diode

Tunnel diodes, like varactors, are two-terminal single-
junction devices, but unlike the varactor their action is
active in that they are capable of producing power gains
despite the two-terminal configuration. They are used
as oscillators, amplifiers and switching devices and can
be used up to very high frequencies. Indeed tunnel
diodes are used in amplifiers operating at 6GHz. They
are extremely stable components and crystal controlled
transmitters and chronometers use tunnel diodes par-
ticularly in frequency division circuits—where three
tunnel diodes can give an accurate frequency division
of 2,000 to 1. At present the circuit symbol for the tun-
nel diode has not been standardised and consequently a
selection of symbols is shown in Fig. 4, with the B.S.
preferred symbol indicated.

(c) BS. prefterred

A typical tunnel diode characteristic is illustrated in
Fig. 5 and this clearly indicates its essentially active
mode of operation. The characteristic shows a peak and
a valley, and a region between in which the current falls
with increase in voltage, indicating a negative resistance
and therefore unstable region. Switching action from
point A to point B can occur and is used to aid tuned
circuits to give gain or oscillations. Following this region
the characteristic follows a normal diode characteristic

Fig. 4: Tunne/ diode
symbols.

as would be expected from its single p-n junction struc-

ture. This curve is shown for comparison.

LI ‘ Normal diode
>~
[
A
N B8

]
)
'

.

10mA 4
Tunne!
diode

p Fig. 5: Tunnel diode

} characteristic.
Negative O5v V
resistance

The mechanism which produces the negative resis-
tance region in the characteristic is called the quantum-
mechanical tunnelling effect, from which the device
takes its name. This rather awe-inspiring terminology

tends to overwhelm the potential user but—although
the mechanism is mathematically complicated to prove
—this should not be a deterrent to the practical engineer.
Suffice it to say that the tunnelling effect causes an
increase of current at a definite point in the characteris-
tic by sweeping or tunnelling the electrons across the
junction, thus producing the characteristic of Fig. 5.
The parameters quoted by manufacturers confine them-
selves to the characteristic and when considered with the
characteristic are relatively self-explanatory. Table 1
shows the parameters with a range of values for typical
general-purpose tunnel diodes. Microwave diodes up to
40GHz have negative conductance values of 65-75 mhos
% 10-% and capacitance values of 0-35-5pF.

Backward diodes are tunnel diodes with current
values below 0-5 to 1ImA and a consequent negative
resistance greater than 1kQ. The characteristic is con-
sequently modified and a typical backward diode
characteristic is illustrated in Fig. 6. The peak point
1

SmA 1+
Fig. 6: Backward

diode
characteristic.

200mv v

current varies from 0-01 to 1mA with capacitance values
of 1-20pF. The characteristic allows the backward diode
to be particularly useful as mixer and detector diodes at
extremely high frequencies.

Both tunnel and backward diodes, being single p-n
junction structures, use normal diode manufacturing
techniques. They are manufactured from germanium
material with extremely heavily doped, small area
junctions. The heavy doping produces the tunnelling
effect whilst the small junction area minimises junction
capacitance. Due to the extremely high operating fre-
quencies lead inductance is a problem and is reduced to
a minimum (0-5nH to 5nH) in diodes operating below
2GHz which use axial or TO-18 packages. Epoxy resin
plastic packages are used and have lead inductances of
1-2nH whilst microminiature pill packages having lead
inductances of 0-1nH are used for microwave diodes.
Some typical encapsulations are illustrated in Fig, 7.

Tunnel diode costs vary considerably but increase

O_-O7"
Fig. 7: Tunnel = L ]
diode o
encapsulations. Cathode indicator

+
(a) (b)

General purpose Microwave
Table 1: General purpose tunnel diode parameters with typical values
Peak point Max. valley Peak Max. series Negative Cut off
current point current voltage resistance Capacitance conductance frequency

Ip lv Vp Rs C G from

1-25mA 0:5-6mA 50-60mV 1-10Q 5-150pF 4-200mhos 1-4GHz
%108
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sound knowledge of circuits and applications as you build your
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never be without this compre-
hensive price list and guide to :
semiconductors and electronic S R
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Emihus,Semitron,Keyswitch,Plessey, % ..l . A"
Morganite, Litesold and others (to-
gether with manufacturers’ application
data) which you can buy direct from us
atmanufacturers’ pricese.g. IN914 1/3d.
OIN916 1/11d. 0 2N697 4/5d. O 2N706 S
2/3d. O 2NT06A 2/9d. O 2N929 5/8d.
02N1613 4/8d. 02N3011 9/1d. 02N3053
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BFYS50 4/8d. 0 BFYSI 3/9d. OBSY27 18/- O -
BSY95A 3/3d. 0 C407 4/6d. 0 CA3012
18/3d. 1 CA3014 25/6d. 0 CA302025/9d.0 5%
OA200 1/9d. 10 OA202 1/11d. Bind

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

s

The result of the combined resources of SGS 12A... e £1. 0. 0.
and RCA these quasi circuits set new standards S e ] £8. 5. 0.
in quality and performance. Eachkitis complete 40K .. . ... .osi i S £9. 0. 0.
with circuit diagram, all semiconductors, resis- 20A. .. . -1 11 % {1 T 1 8
tors, capacitors and printed circuit board. Any two will make an outstanding stereo

equipment.

i To: Mainline Electronics Limited, Thames Avenue, Windsor, Berkshire |
L I enclose 4/-. Please send me your price list and guide [ | i
i Iaminterestedin ... Amp Mainline Audio Amplifier Kits. Please send me full data [:] [
\ : I aminterested in receiving data on preamplifier & power supply kits D ' :
[ | NAME ADDRESS 5
i ]
| (A member of the ECS Group of Companies) PW170 ‘.
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rapidly in the regions beyond 1GHz. Average axial and
plastic package diodes for use below 1GHz are available
from 15s. to £4, with metal encapsulations ranging from
30s. to £7. Microwave devices are available from £10
upwards. ‘

Unijunction Transistor

As its name implies the unijunction transistor is a
three-terminal, single-junction device and its symbol is
shown in Fig. 8. The circuit operation is however unlike
either a transistor or diode, as indeed is the construction.

Emitter P
impurity
B2
£
B1

%

Base one Base two
(a) Alloy structure

Oxide layer

(b) BS. preffered (b) Diffused structure
Fig. 8a, b (left): Unijjunction transistor symbols.
Fig. 9a, b (right): Unijunction transistor constructions.

The structure consists of a block of resistive semiconduc-
tor material with a junction formed at a definite position
along the length of the bar. Leads are connected to the
ends of the bar and are denoted base 1 and base 2 whilst
the connection to the junction is referred to as the
emitter. Hence the designation double base diode which
was the original term for this device. At present only
n-type silicon is used for the bar and the junction is
formed by alloying or diffusing a p-type impurity at the
required point along the bar. Typical alloy and diffused
Jjunction constructions are shown in Fig. 9 and although
alloy junction types are the cheapest as well as the most
widely used the diffused construction is increasingly
popular due to the low leakage currents and faster
switching times. Encapsulation is usually in the familiar
TO-18 and TO-5 transistor casing although plastic is
used increasingly for the cheaper devices. At present
terminations are not completely standardised and the
manufacturers’ data should be consulted.

The circuit operation of the unijunction transistor
can be understood by referring to Fig. 10 which shows
the essential diagrammatic structure and its equivalent

P ~type
impurity

Resistive VB mm

N —-type

;}'
R1/,
81 =} =
(a) (b) (c)
Structure Equivalent circuit Applied polarity

Fig. 10: Basic unijunction structure.

circuit. If the battery is connected as indicated, a voltage
gradient is set up in the high resistivity n-type bar. As a
result the position of the junction along the bar deter-
mines the positive potential required at the emitter
terminal to enable the p-n junction diode to conduct.
Thus if the battery is 12V and the junction is midway
between base 1 and base 2—the potential required to
make the diode conduct is (6V+diode drop) ==6-7V.
This parameter is sometimes quoted in specifying uni-
junction transistors and is known as the peak point
emitter voltage (Vp). The resistance ratio which deter-
rnin%s this potential on the equivalent circuit is
1
(Rl +R2
ratio (n). Hence to turn on the unijunction transistor the
emitter voltage must satisfy the following equation:

. R1
V emitter=Vp={ ——~ }Vp-+Vd
pre=Yp (Rl +R2> »

=7Vp+Vd ).
Since the intrinsic standoff ratio v determines Vp for
any supply voltage this is always quoted as a parameter
and for any given device has a stated tolerance.
When the diode is made to conduct by this potential
Vp then the base 1 resistance R1 reduces rapidly to a
low value—thus causing a rapid increase in emitter
current and a drop in emitter voltage towards zero volts.
This effect is achieved by the electron input through the
emitter causing the reduction in resistivity of the base 1
region of the bar structure.
In order to reduce the base 1 region to low resistivity
a minimum current into the emitter is required. This
parameter is called the peak point current (Ip) and is
clearly shown in the unijunction characteristic Fig. 11.

) and this is known as the intrinsic standoff

VE

Fig. 77: Emitter
Unijunction voltage
transistor

characteristic.

Negative
resistance

: Saturation
region | Eegicn
]

P v IE
Emitter current

The characteristic also shows the negative resistance
region which causes the switching action and the stable
saturation region which is achieved after Ip is exceeded.
Ip is usually of the order of 0-5 to 100uA and % of the
order of 0-5 to 0-85. The total resistance known as the
interbase resistance Ryp, varies between 4k Q and 12k Q.
Other parameters supplied by the manufacturer are peak
emitter current (~2A), power (Pp), maximum base to
base voltage (Vzy; Va, ~30-50V) and frequency—
which can be in the megacycle region.

It can be seen from the characteristics that until the
diode conducts the impedance is very high (1-10M Q)
whilst at switch on it drops rapidly towards zero. When
coupled to a charging capacitor it is off until Vp is
reached, then rapidly conducts and discharges the
capacitor. When the discharge current falls below Ip it
switches off and the capacitor can recharge to Vp. Thus
it is useful as a relaxation oscillator but can also be used

for thyristor triggering, voltage sampling and in protec-

tion circuits. .
The disadvantages of unijunction transistors are that
the ratio v varies considerably as it depends on the
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positioning of the junction—as a result the turn-on
emitter voltage (peak point voltage Vp) also varies con-
siderably. In addition these parameters are affected by
temperature.

Unijunction transistors are available at varying price
levels depending on the demand, range of tolerance of
7 and hence Vp, and frequency response. Cheapest types
are plastic encapsulated at 5s. with high frequency, low
leakage devices available at 9s. to 35s. At present only
p-type emitter devices are available as shown by the
symbol which indicates—in the emitter arrow—the
direction of current flow. If n-type emitter devices

- become available they will be expensive initially and as
with transistors the reversal of current flow will be
indicated on the symbol by a reversal of the emitter
arrow.

TO BE CONTINUED

PRACTICAL

TELEVISION
in the JANUARY issue

% DEVELOPMENTS IN TV
RECEIVERS
A detailed account of the changes that have
been taking place in TV receivers in recent
years, including the introduction of i.c.s and
single-standard operation.

% A CONSTRUCTOR’'S 625:-LINE
_ - REGEIVER
Details of a 17in. 625-line receiver built up by
a constructor to provide superior performance,
including black-ievel stabilisation.

Y TRANSISTOR LINE DRIVER STAGES
Line output driver stages are unique to fully
transistorised receivers and present some ftricky
design problems. A detailed. look is taken at
these problems and the methods of successfully
overcoming them. L

Y SIMPLE GADGETS FOR THE

REPAIR SHOP

A number of simple gadgets-that can save much
time and effort are described in Workshop
Hints.

PLUS ALLTHE REGULAR FEATURES
on sale '

DECEMBER 19th

PRACTICAL WIRELESS and
PRACTICAL TELEVISION

FILM SHOW

Caxton Hail, 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. Stévens, Editor,
Practical Wireless and Practical Television will
be in the chair.
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BEGINNERS PORTABLE RECEIVER

—continued from page 695

will accommodate should be used. The wires between
L1, VC and the board must be short and not liable
to flexing or the alignment will be affected. If pos-.
sible, L1 and VC should be fixed rigidly to the
Veroboard to ensure this. The wires connecting the
volume control to the board are not so critical.

Operation

. The receiver should work fairly well without any
alignment at this stage and the coil cores must
not be adjusted indiscriminately if it does not. If
there is no sound, the stages can be checked indi-
vidually as follows. Connect one end of a capacitor
(about 0-1F) to battery negative and touch the
other end to successive transistor bases, working from
the loudspeaker to the aerial. Clicks should be
heard in the loudspeaker until the faulty stage is

" located.

The radio works well without an external aerial
but this can be used by adding Cl to the circuit
(see Fig. 1). A car aerial can be connected in this
way. If the connection of the external aerial upsets
the radio tuning unduly or causes overloading, use
a smaller value for C1.

Alignment

If the radio is receiving signals, it can be aligned
without other equipment if proper care is taken. Tune
in a weagk station at the centre of the range. Use a
plastic screwdriver blade (e.g., a filed down plastic
knitting needle or toothbrush handle) to adjust i.f.t.1,
if1.2, ift. 3 for the strongest signal. Repeat this
adjustment several times, keeping the signal tuned in
as well as possible with VC. Find a weak station at
the 1.f. end of the range. Adjust L.2 oscillator core in
one direction somewhat and retune the station with
VC. If the reception is better, continue adjusting the
dust core in the same direction until the best signal
is obtained; if the reception is worse, adjust in the
opposite direction. After each core adjustment, the
same station must be retuned with VC. Retune VC
to a weak station at the h.f. end of the range and
adjust VC2 trimmer for correct station position.
Finally adjust VCl trimmer for maximum .signal
strength. The process must be repeated until best
results are obtained. Alignment is now complete.

A socket for a magnetic earpiece can be con-
nected as shown in Fig. 4. The same socket can be

- used to operate extension speakers. If the socket is

wired as shown, the radio speaker is muted when
anything is plugged in. .

Figure -5 shows a trebie/bass tone control that can
be added to the ¢ircuit. R16 and C12 are no longer
used and should be removed from the board. The
tone  control reduces the audio gain slightly but
provides a useful range of adjustment.

The audio stages can be wused as a useful loud-
speaker amplifier for microphone, guitar, signal

" tracing, record playing, etc. by adding a socket as

shown in Fig 6.
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[FRGBUCTS LImITED)
M-ﬂd Trade Mark)

THE RELIABLE
SOLDERING INSTRUMENT!

SEND COUPONFOR LATEST LEAFLET

ADCOLA PRODUCTS LTD
ADCOLA HOUSE
GAUDEN ROAD
LONDON SW4

Telephone 01-622 0291/3

I .................................................................................... I
i PW177 |

L—_———“—ﬂ-__-n—‘

SEMICONDUCTORS
BRAND NEW AND FULLY GUARANTEED

1N914 1/6 | 2X23054 8/ ACY22 4/-  BD123 21/8 | MJI490 2218
iN916 1/6 | 2N2306 8/- | ACY28 4&/- | BD124 12— | MT491 2916

18091 4/- | 2N2306A §/- | ADL40 8/~ | BF115 5/- | MPT102 8/8
18025 5/ | 2N2323 4/- 1 AD14S  11/6 | BF117 10/8 | MPF103 7/6
18113 3/ | 2N2024 4/— | AD161 7/8 | BF167 5/8 | MPX104 718
18120 276 | 2N2928 3/6 | AD1S2 78 | BF173 718 | MPF106  8j—
18191 9/8 | 2N2926 AF114 8/- | BF180 - | NKT0013 8/8
18130 9/6 | ,, Green 3/ ] AT118 5/- { BF181 6/8 | NKT216 7/8
18131 2/6 | ., Yellow 2/9 | AF117 5/- ; Brls4 716 | NKT217  8)6
18132 8/6 | , Orange 2/9, AF118 12/6 | BF194 of- | NKT261  4)-
1844 g/- | 2N8011  12/6 | AF124 4/6 | BEX12 418 | NKT2062 4/

RIS 4/ |2N3053 88| AFI35  4/6 | BFXI3  4/8 | NKT264  4)-
2630z 4/ | 2N3054 12/8 | AFIzé 4/~ | BFX20 19/8 NET271 4/
20303 4/ | 2N3055 15/— | AF127 2/6 | BFX30 9f- | NKT272  4j-
2Ga71 aj— | 2N3702  3/6 | AF138 7/6 | BFX35  19/6 | NKT274 4/
el UN3703  4/6 | AF181  €/8 | BFX43 8/ | NKT275 4/~
2N696 4/8 | o704 4/6 | AF186  11/- | BFXd44 8/6 | NKT281 5/8
2N697  8/- | o\3705 4/~ | AF289 76 | BFX84 /8 | NKT403 16/-
2NG698  4/8 1\ oNgyos  4/8 | AFZI2 B8 | BFXS5 O/ [ NKT404 12/8
2N706 2/8 | oNg707 4/ | ASBY26  5/6 | BFX86  6/6 | NKT405 15/-
ZNT06A  2/€ | yN370R  g/6 | ASY2T  8/8 | BFXST  8/8 | NKT613 /6
2N708 4/- 1 aNs709  3/6 | ASYOR §/6 [ BFX&8 5[ | NKT674¢ &
2N929 38 | onarie 4)- | ARY29 5/6 | BEY10  4/68 | NKT6€77 5/-
?}1930 - | 5Ns711 4/- | ABZ20 76| BFY17 4/6 | NKT713  5/-
2N1090  8/6 | 53818 @/ | ASZ21  7/6 | BFY18  4/6 | NKT773 5/—
'21\11091 616 | o\3z20 2318 | BAX13 2/6 | BEY1D 4/8 | NKT781 48/-
PN1131  6/8 | o058 5/6 | Bax16 99 | BFY20 1878 | NKT20320 8/6
2N1132 8/6 | o059 5/~ | pays:  1sg |BEY4L 10/ | NETs011l

21302 88 | 21060 B/~ | payss aje|BEY4S 1306 15/6
R 318 | oNdo6l 478 | poior  grg | BEYS0 4/6 | NETS0112

InLs0d 408 G oNaose 48 | BONOT R8I BRYSL 476 1

INIS03 418 | ovaanss  g/6 | B Ie BFY52  4/6 | NKTS0113

2N1808 B/~ | onao5s  afe | BC109 B8 | peyvrs  sle 22/

oN1807 5/ BCl13 8/8

IN1308  Bf- | Iniaos 3}8 BOIIS  12/6 | Ryygo ﬁ;g 045 E;E
2N1309 6/~ 1 54088 gy | BCIL8 /8 OAT0 1/8
21507 58 | oNaper  gie | BOIZ5 11| DRNR MR 1oans 2/~
aNI818 506 | oyapse  dyg | BOIZ6 1L | PRXED 3R 047G 1/8
2N17IL 6/6 | oNapug  4/8 | BCLAT 816\ pavos 1oy | 0ASL 16
2N1388  8/6 | Hx4a991  ase | BU4S  8/8 Bgxov  1g/8 | DA 116
2N1893 - 8/ | oxdaps  gje | BEMY /6 pgxas ) | 0A0 1/6
2N2102 15/ | Gg36) 13/8 | BCI67  8/81pgxag  13/e | OAIL i/8

2N2147  14/6 BC168B 3/6 AQS 1/8
aNzias 1z | e S BCigc ae|BIxze 40| 0RF, 3P
D 98N e BOimm 98| mivs 3 oo g
: 026
2N2103A 58 | SX4L BLIE | pogiar,  5y- | BSY20 1/ | oces o
2N2194A  5/6 BCY30 516 1 gavag 478 | 0C25 8/6

5 AAZ13 R2f— -,
i g nn % RE MR B W
2N2219  8/6 | AALLT /8| peypy gy | BSYSL 816 G0 0 2/8
aN2220  5j- | ACI0T  6/- | giv3e  4j8| BEYSZ M| g0 218
gN2291 5/~ | ACI126 4/ | pGvas 4y | BSYS3  8/8) oo o8
5No2s /6 | ACIZT Bl poyss e | BEyer, V8| octs Si
BN2368 B/~ | ACIZ23  4/- | BOYAD /6 | DoYo0A @6 QG it
2N2369 5/~ | ACIT6  5/- | BCy4z  gj- | BY100 48 g 248
9N2369A 56 | ACI87 12/~ | BCY43 3/ |BYX10  B/8|gcelp 48
IN2539 4/6 | ACI88 12/- | BOY34 /8| BYZ10 8/- | 084 B/

9N2546  4/6 | ACYLT 5/~ | BOY70 48 | BYZ11 716 | oCc189 6/8
2N2646 11/6 | ACY18 5/~ | BOY7I §/6 | BYZ12 6/- | 00140 8/6
2Nu2904 8- | ACY19 5/— | BOY72 4/~ | BYZ13 9= | 0Ca0o 8/6
aNuB04A 8/ | ACT20 5/- 1 BDI16 85/ | MT480  20/6 | 0C201 78
aN2905 8/ | ACY21 5/~ [ BD12L  17/8 | MT481  27/6 | 0C202  10/6

THYRISTORS
MULLARD 1 AMP: 50¥ 5/, 100V 55'6, 200V 7/-, 400V 9/6.
3 AMP: 50V 8/, 100V ¥/8, 200V B[—, 400V 10/8.
INTEGRATED ZENERS. 13 WATT 2-7-33V  4/6,
CIRCUITS 400m/w 3-0-33V  5/-,
INTEGRATED CIRCUITS—R.C.A.
FCE211 Hextuple CAB005 80/-, CAB011 20/, CA3012 25/-,
DL Invorter CA3013 80/, C43014 30/-, CA3018 25/,
Gate 28/6 | CA3010 25/-, CA3020 27/6, CA3021 42/6,
FGH221 Triple 3 CAS0%84 357 CAsO2es Fo1 -~ GABCES B~
Input DTL Line 28/ | 43056 501" " . S
FCJ101 3 Tnput FAIRCHILD
JK Flip Flop 35/~ | 1000, D14 11/, 1.923 14/-.
TAA241 Opera- DATA SHEETS FOR RCA DEVICES 2/- per type.
tional Amplifier 47/8
TAA243 Opera- Presets std., horiz. or vert. i/8
tional Amplifier 47/8 | Potentiometers, Log/Lin 3/8 each
TAA 263 Linear MFD YV Price | MFD V Price | MFD V Price
Avdmpliter 1806 | 3 8 MO | 3% TR | 35 % BP
TAAS320 Most LF 2 - . A
' 2 15 18 25 50 1/6 250 23 29
Preampiifier  I5/8 | o 455 g | 23 15 18 | 250 30 39
25 16 1/9 32 450 1/8 320 10 1/8
4 15 1/8 40 64 1/8 400 16 2/9
4 40 4/ 40 15 1/8 300 8 2/8
EEIEERIEER
5 5 5 00 50 49
SPEAKERS (3ohm) | ¢, 55 16 | 50 50 2o | eso 15 o6
10" x 6" 37/8, 8 18 18 64 25 1/6 |1000 12 8/9
9" % 47 2375, 8 40 1J8 80 64 1/6 |1000 16 4/-
& % 571816, 8 450 8- 80 16 1/)8 |1000 25 5/-
77 % 4" 15/6. 19 15 1/8 |[106 64 18 |1000 50 /8
5 % 3// 1216, 10 925 1/8 (100 12 1/6 |2000 25 88
37 68, 5* 14/8, 126 25 1/8 |100 23 1/6 |2000 50 12/8
g 27,'6, o 3976, 16 18 1/8 | 100 56 2/6 |2500 25 9/8
25 64 106 1125 4 1/8 | 5000 25 12/8
Post and Packing 2/9
; VEROBOARD RESISTORS
.. o . ~15 E%z;érlx 1 2{/atrix % watt 109%, 4d.
I vox 8 o 1 watt 5%, 54,
2iv x50 4j3 I R, ded
SEND 6d. STAMP FOR | 32 < 33" 43 4/9 S o 118
CATALOGUE 3iv % 5 5i8 Ig’:% :j Wa:::,;i %, 118
\ % 177 5 watt 2/~
figi)erfg;der(,omponents éél’;t é;” 18/~ 216 1 watt Metal Oxide,1/8
uiier —

A. MARSHALL & SON

28 CRICKLEWOOD BROADWAY, LONDON N.W.2
01-452 0161/2/3 CALLERS WELCOME

Post & Packing TU.K. only, 1/6. Europe 10/-. Commonwealth (Air) 13/-.
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Kinver for Gomponents

LINEAR INTEGRATED CIRCUITS FOR
ALL YOUR REQUIREMENTS s

Plessey S1403A 3 Watt Aodio Amplifier _. .__. .. ..
G.E. type PA230 Low Level Amplifier ........

G.E. type PA234 1 Watt Audio Amplifier . ... .. .. 23/
G.E. type PA237 2 Watt Audic Amplifier 2 L/
G.E. type PA246 5 Watt Audio Amplifier . ., .., -
RCA type CA3000 D.C. Amplifier .__............., 94/8
RCA type CA3011 Wide Band Amplifier . . _ . . . 20/~ [}
RCA type CAB090 4 Watt Wide Band Amplifier - .
R.Gi& 3 t{Ipe CA30284 Differential/Cascode Amp
(120 MHz) . g

L e e an/-
RCA type CA3029 Operational Amplifier R s

RCA type CA3035 Ultra High Gain Amplifier . . _. 80 7
Mullard type TAA2683 A.F. Amplifier ,,,,,...,.... 15/9 & £
Mullard type TAA293 General Purpose Amplifier.,. . 21/8 K-
Mullard type TAA310 Record/Playback Pre-Amplifier 82/-
Multard type TAA3Z20 MOS L.J. Amplifier .. ... 18/5

&.E. type 25306 Darlingion Pair ... ... ... 11/8

G.E. type DI3TI Programmable Unijunction Transistor 10/8
ADD 1/« each to the above i.c.g. for data sheets If required g
Data sheets may be purchased seParately at 1/6d. each piat 'mi:-_-.'-x
free. Issued iree with 8L403A anly i

TRANSISTORS

BC212L 319 D0 &/~ 2N i 9/8
BC213L  38/9 L] al- 2Nmdnn - 9/6
BC214L 4/~ o - oWEG 13/~
BCY70  5/4 438 o amEe 48
BCY71 10/4 Q071 & apEds B8
BCY72 46 o FL) upids 3/-
BD121  18/- ocTi /9 AMmEd 6/8
BF184 7/6 0C81D /- amz0an 1976
BF194 - 0C1:0 819 aMmioe 38
BFY50  5/- 0c171 3/9 umE7ua 8/8
BFY5:  4/6 2N6u6 4/9 2504 8/9
BFY52  6/- 2NBHT /- oN=I0: 8/
B8Y95A 8/11 2N716 F1e ] UNEIOT  4/-
MI481 278 oNil32 10D aNg70E 2[5
M1481  82/11 2N1802 811 Amubly 9f-
TIPS1A 17/- ¥§1303  8J11 Uppea 1819
TIP32A 9%/ 1304 = umyidd 511
TI844 1/9 aW13056 5/ ON4IBE  4/8
TIS49 216 FN1306 6/ 2N£05E  8/5

BC184L 8/2 TI350 8/9 FR1807 6/5 40408  14/1I

2N 40 Unijunction 14/11

DIODES

AAlYS B/ 0A91 1/3 INS2A 9/8 18134 513

AAYH  2/6 0A262 2/- 1NB87A 4/8 18940 1)~

AAZIF  3i3 1N34A 4}~ 1N914 2/~

BAY38 39 1INGO 4/- 18944 1/8

0A4T 2/- 1N6G4 4/- 18131 8/-

I VEROBOARD INTERNATIONAL
RECTIFIER HANDBOOKS
0-1 015

AHR X BN, 0o 4/9 4/ HB10 Rectifier Engineering

23in % 33D, . ..., &2 8/5 Handbook . . ..oouraannnn 16/9

3ginxsm. ..., . 5l6 5/6 HB20 Zener Diode Handbook ,, 16/9

335 L 4/9 8/il HB30 Solar Ceil and. Photocell

13::: : 2?1:: / 1056 Handbook ._............... 168/9

Tt % 33, . oo 14/8 HB40 SCR Handbook __.... 20/~

PLAIN VEROBOARD
(Uncoppered)

(0+15in Matrix only) PHOTOCELLS
UM x BN, e 7] IRCS120 ... oeoeiiaenn...... 198
24mx 340, ., G- Mullard Type ORP12__ | 9/-
Tnx 2o, ., oo, 38
M 330, | e W8
nx5in,, _,,.....o...... 148
COLLET o Lanpiaiga e, IS ZENER DIODES
Pin Insertion Tool (0°1) ., /8 ’

Pin Insertion Tool 0+15) . 916 | “igey Soe (%(Tom_w, B
Packet of 36 pims (0-1) e 311 Z1100-C Series (1 Watt, 3-6V to
Packet of 86 pins (0-15),,,... /11 IV L et . 1L

COMPONENTS CATALOGUE 2/- Post Free (Inland) P. & P, 1/6
inland, overseas at cost (min. 20/-)

Clagh with order please, discounts may be deducted as follows:—order over £6—
10%; order over £10—15%. Trade orders—net 30 days, Please send SAE with
enquiries. CALLERS WELCOME. Open, 9.00 2.m.-12.50 p.m., 2.00 p.m.-6.00 p.m.
Weekdays and Saturday Mornings 9.00 a.m.~12.50 p.m.

ELECTRONIGS LTD

708

SILICON DIODE Midget Eleotrolytic
THANSISTD Rs etc. %%m}_on BOEDRS 8710 ggznsd;. wciie Rads
o biv . esi
AC107 8/-| 0C33 718 | 500 mA 250 piv 1/8 0-SpF 25 volb
AC126 2- 1 00a4 gj- | Avalanche 11A 40 150 volt
AF115 8/ | pos - | g g 12000 4| sa0iT 275 voit
A¥LI6 8j— Six Amp Series .
oCT0 £/3 | BYZ13 300 piv 8/8
AF117 2/9 ! oo g/~ | BYZ12 600 piv 4j8 | At 8d. each
BFY18 4/ BYZ11 900 piv 5/- 2 350 volt
BFYs1  aj- | 0C72 2/2 | BYZl0 1200 piv._ 5/6 4pF 12 volt
¢TI 2/6 {0073 8 | MulacdStack W i 16 vott
= e
045 1/8 | OC75 2/2 | 1on 100 piv 38/8 (3/-) 30pF 10 volb
0AS 18 0C81 2/- woopr 6 volt
0AdT 1 OCE1D 9/- gmmpgs 125 F 4 volt
mp series
0As1  1/6 | 002D 28 | " 300 piv 78 | At1/-each
oass  1js | 0C1#0 8- 200piv 9/~ | * 16pF 250 volt
0C169 8/6 300 piv 10/8 50uF 10 volt
0ocss 68 | oc170 22 400 piv 12/- 100 ¥ 12 volt
0Ca5 si- | ociir 2 800 piv 25/~ | lo00uw 25 valt
0c26 5i— | oc202 &8 10 amp serles 200U 149 volt
50 piv 10/~ | 320pF 10 volt
oCes 6/6 | TK22C 1/6 100 piv 19/~
100 amp series Drices 2000 MFD. 30V 4/6
Crystal Diodes—§6 for 2/6. (7d.) { available on request. | °~ 1500 MFD. 30V  4/8

Additional Transistors—A¥F147 and AF150, 24V. Larger envelape, 4 leads, collective
current 10mA, gain 70—4/- each. AF149—gain 225—4/6 each.

Also 8P F 350V 1/2. 25 F 2oV 1/8 and S0UF 50V 1/8. Other eiectrolytics in current st
Poatage, Packing and Insurance all above 1/-up to 11, 12 and gver charges puid.

- 2 GANG VAR. CONDENSER: Mod., air-spaced, +0005 ea. sec. 5/- (1/-). 8 GANG, 7/6 (1/-).

SUB-MIN TRANSFORMERS: Output (3Q for OC72 ete.) 2/8. Driver 2/8 (up fo aix, I/-).
MULTIMETER: 20,000 0/v D.C, 10,000 Q/V AC. 0-5/25/50/250/500/1K voits D.C.
®0-30/50/100/500/1K volis A.C. @0-50LLA[25mA/250mA D.C. @0-6XKQ/6 mez @
@10y, uF--001mid/Imid. @-—20 to -+92dB. @Complete with test leads and instriictions.
@ Over-load protected 1970 model with every refinement. $4.7.6 (2/6). JUNIOR MODEL
at 47/6 (2/6) 1000Q [V deseribed in free list.

SOLDERING IRON. Slim Mod. British High speed. 8iin., all parts replaceable, fully
guaranteed for Professional, radio and generat D.LY. use. 18/8 (1/6).

DIAMOND S$TYLI. Replacements for B8R TCSLP, TC8/8 and TCSLP/STEREO:
COLLARO “0”; RONETTE BF40LP; GARRARD (CuLP and GCSLP; ACOS GP65/67;
all at 7/8 each (1}-). ACOS GPIL 9T/LP; BSR 8T4 and 8T9; SONOTONE 5TA and
9TAHCS,IIB’H1LIPS AG3306, 3060 (3063, 3066, 3301, 3802, 3804) state whether }in. or in.,
all at 1 (1f-).

SAPPHIRE 2l the sbove 7/6 types only, uiso ACOS GP37 at 3/8 esch (1/-). ACOS GP9
at 6/9 (1/-), No other types at Dresent, and no 78 rpm available in any type.

PICK-UP GARTRIDGES. Al fitted Styll and Standard fittings. Mono GP87/2, 18/6 @
S|tereo Compatible—Mono which also plays Stereo records monsurally with min. wear,
GP91/SC, 18/6. @ Latest Stereo GP93, 24/6. @Ceranic Stereo, top quality for expensive
outfits, GO, 38(8 (all 1/-).

PP3 ELIMINATOR (A.C.) 17/6. (1/8) TWO STATION TRANS. INTER-COM. Excellent
baby alarm. Instant, easy fitting with leads, plugs and battery. All you require 52/8 (3/-).
TRANSISTORISED AMPLIFIERS, 3 watl, 9V operation, 45/6 (1/6); 7¢ watt, 6 trans.
94V operation, 678 (2/6).

Extra High Torque MINI-MOTOR, 4i to 12V, 1§ x {in. 5/« (1/-). 9,000 r.p.m.
SUBSTITUTION BOXES, Capacitance 25/6 (1/6). Resistance 3216 (1/6). Both full range amd
complete. Full details in list.

TEST PRODS: Flexible, unbreakable 24in, Red und Black leads, thin 41in. prods, 1jin. pluge
4/9 (1/-). Croe. Clips: Plated with screw, or with red/bluck handles, 8d. each, §/- doz. (1/-).
RECORDING TAPE: Finest quality British Mylar. STANDARD: bin. 600ft. 7/3, 5in,
8501ft. 8/9, 7in. 12064t. 11/3. LONG PLAY Fin. 9001t. 10/~, 53in. 12004t. 11/8, Fin. 1800ft.
18/~ {1/3 Teel), Btill the finest quality and value obtainable.
MICROPHONES—CRYSTAL. MICSI, Desk, 16/8; MIC45, curved hand grip 17/6; Stick
60" 20/3; Btick 39" 288 (1/8 each type). Cream plastic hand type 718, or with 'atrut*’
stand, switch and 3 leads with 25 and 33 plugs 18/6 (1/3). Lapel (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/§ (1/6). M510 50K 0, 3] x §in. with
Bauge, Adaptor 87/8 (2/6). MS11, similar, but fixed on flexible 8wan neck to switch-fitted
bage 42/6 (2/6). DM188 Uni-directional, 50K/600 ohms imp, stand adaptor, very high
quality 63 x 2 x 13in., £5.9.6 (5/-).

CARDIOID DYNAMIC OMNI-DIREQOTIONAL: Two highly successful mikes “8QUARE”
208, £5.10,0. “BALL’ type, 208, with built-in vol. control. switch 50K /600 ohms imp.,
£5.17.6 (either type §/-). Full details in list.

MICROPHONE INSERTS: Diarmcter 1-75in. or 0-8in. either stze 5f8 (1/-).

SPEAKERS: 12in. round, fitted Tweeter, 6W, 3 or 15{) (state which), 87/8 (5/6); or for
stereo, 80/~ per pair (charges paid); 23in. 30 8/6 (1/-); 6 x 4 heavy duty 30 14/6 (3/6) or
for Btereo 84/6 pair (Charges pald); (1/~). Limited quantity powerful 24in. PM transistor
replacement, speaker, high onms, excellent 5/9 (1/-). HEADPHONES: High Res. 20008 et.
earpiece 188 (1/6); Stereo Dyn 8-16Q 68/~ (3/-). EARPIECES with lead and min. jack
plug, magnetic 1/8, Crystal 4/9 (up to 3 for 1/~ on either). State if 2-5mm. or 3+5mam. plug
re%uired_ (Crystai 3-5mm. only.) .

AERIALS, Car Types: Telescopic, vandal proof, locks retracted, 2 keya and all fittings,
22]6 (2/6) Motor driven, 12V, § section, complete £7,10.0 (5/-).

FOR ALL PORTABLES and F.M. SETS. 7-8ection 5}-32in., no swivel, acrew hole in base,
8/8. @ 10-section 61-47}in., no swivel, screw hole in bage, 12/6, DISAPPEARING 8 section,
swivel fixing assembly, 61-33in. 10/-. New 6 section 53—261in..screw hole in base, no swivel
4f=, {1} all sizes).

SWITCHES: Standard toggle, roetal, 250V 2A. One hole fixing: SPST 2/3, SPDT 2/9,
DPST 3/-. DPDT 3/3. 8lide iype. Sub-min. DPDT 1/8 each., 8Small DEDT 3 way, centre
“:off" 1/9, Reed magnetic onjoff 1/8 (up to three, 1/-: 1d. each all additional). Rotary
Switches ete. in list.

VIBRATORS: Famous makes only. 12 volt 4 pin non-synch 2/6. 12 volt 7 pin synch X0/-,
6 volt 7 pin synch 10/- (1/- each, all types). No other types available.

MAINS NEON TESTER: Fly leads 2/-. Pocket screwdriver type 8/6, PLUGS: Std. Jack,
plastic body 3/3, Screened $/-. VALVE HOLDERS: B7G or B9A, Monided 8. (all above,
1/- up to three). CONNECTING WIRE: 5 coils asstd, cols. ‘each & yds. Solid Core 2/8.
Flexible 3/-. Super thin for transistor wiring etc, 3/- (1/- all types per 5§ coils). PICK-UP
WIRE: Twin Super thin Flex, Screened, Sheathed, 1/8 vd. (6d. up to 6 yds., over 6 yda.
post free). TWIN MIKE CABLY: 1/3 yd. SINGLE MIKE CABLE: 7d. yd. Both flexible,
screened snd sheathed., (Up to 3 yds 8d., each additional yard, 14, extra.)

R.F. INDICATOR, 5-Band, with meter antenna, moniforing crystal earpiece ete., 43/8
{1/8), Details in list.

RETRACTABLE FLEXIBLE LEADS. Bpace saving *‘Curly”, many uses in cat and home:
with phono plug each end, 6it., 4/8; 12ft., 7/9. ‘With phono plug one end, pPhone socket
at, other, 6ft., 5/, 12ft., 818 (1/- each all types).

CAR RADIO: Splendid new All-British dash-mounting radio using Mullard transistors
and circuit. M. and L. wave. Separate speaker and bafe. Ahsolutely complete, for + or
— chaesis, £11.11.0 (6/6). A huge success since introduction.

CURRENT LIST: 8ent with all orders or free for s.a.e. details of cable, eroc. clips and leads,
Continentel din plugs for Grundig, Telefunken equipment, etc., dials, plugs and sockets,
panel meters, record Dlayer and tape vecording ageessories. BATTERY CHARGERS: test
eqhipment, terminals, tape recorder, special transistors, portable sets, more switches and
other components, tools, Veroboard efC,, ete. This advertisement cancels all previous ones
and lists suppled prior to November 30th.

FELSTEAD ELECTRONICS

(PW26) LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, 5K38 13

TERMS: Cagth with order only. No C.0.D. or caller setvice. 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/- i8 now made. Charges apply 30 G.B. and Eire

only. Overseas air or surface mail extra at cost, plus 3/2 registration or insurance fee.. -

S.A.EB. please for all enguiries, otherwise regret cannol be replied to

www americanradiohistorv com
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TAKE 20

:I'his month’s special Christmas pro-
ject describes a three transistor radio

which is highly selective together
with a good output level. By careful
‘shopping around’ among the adver-
tisers the complete radio may be built
for under 20s; as usual less than
twenty components are used

sistor radio which did not require an external

aerial and operated a loudspeaker; however this
design did have limitations—especially volume which
was mentioned in the text. With Christmas just
around the corner there must be many readers who
would like to take advantage of their interest in elec-
tronics and knock up something for the children, and
it was with this specifically in mind that this month’s
project was planned.

First, the radio had to have decent selectivity and
volume, and as it is intended primarily for children it
had to be able to get Radio Luxembourg well. The
circuit had to be reliable and quickly built, (To this
end three prototypes were built to ensure the circuit
was reliable.) Building of the prototype shown in the
photographs tock under three

! FEW months ago our project was a one tran-

VC2-see text

I No. 9
THREE TRANSISTOR RADIO

The T.éke 20 threve t;ans;istor radio.

simple to wind your own. For this L1 should consist
of about 70 turns and L2 of 5 turns on a four to six
inch length of $in. or lin. ferrite rod. VC] may be
any type of tuning capacitor between 200pF and
350pF. For economy the loudspeaker should be a
6 X 4in. size removed from old TV sets.

Construction

All components apart from the speaker, VR1, VCt1
and the battery are mounted on an eleven-way minia-

hours including the cabinet.
Also the radio had to have
a presentable but cheap case.

The Circuit

There is nothing particu-
larly unusual about the cir-
cuit. The first transistor acts
as an r.f. amplifier with VRI
as its collector load, Posi-
tive 1.f. feedback (regenera-
tion) is taken from the slider
of VR1 and connected via
VC2 to the top of the aerial

Q 50—-—"-‘
1
t
I LS
| .
|
T14.521
Tr3 =t
BC169C = c5 )
= 200 :

Tr2
BC169C

coil.

The r.f. signal is fed to
the base of Tr2 which is )
biased in such a way as to detect the r.f. signal, the
output is smoothed by C3. The audio output is d.c.
connected to Tr3, the output transistor. The emitter
resistor is bypassed by C4, the base bias for Tr2 being
taken from this circuit via R3, 100kQ. The 200uF
capacitor, C5, decouples r.f. and a.f. from the posi-
tive rail,

Components

Care will have to be taken in the purchase of com-
ponents to come within our 20s. maximum. Whereas
aerial coils can be bought, it is far cheaper and very

Fig. 1! The circuit of the three transistor radio.

A vacancy exists on the editorial staff of

PRACTICAL 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, Southampon St., London
W.C.2 giving full details.

|

i
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To VC1

battery|- va

e LS

To battery

Fig. 2: The components are mounted an an eleven way tag-
board. Compare this with the photograph.

ture tag board as shown in Fig. 2. The ferrite rod is
secured to this board by tying one end to the top of
the tag board as shown in the photograph.

The cabinet front is made from a piece of hard-
board 9 X S5in. to which are fixed the sides made
from 21 X iin. planed softwood. These sides should
be glued and nailed together and nailed with hard-
board pins to the side framework. Holes must of
course be drilled for the speaker and the two con-
trols. The tag board is held inside the case by making
a small bracket, one end of which is bolted to one of
the holes in the tag board and the other screwed to
the inside of the case ensuring that the ferrite rod is
not too close to the speaker magnet.

The cabinet front can be covered with speaker
fabric or any reasonably strong material. This should
be cut exactly to size and glued. The sides and the
back of the cabinet are covered in self-adhesive
plastic covering such as Fablon. The junction of the
speaker fabric and plastic covering may be hidden by
using black plastic tape.

QUERY COUPON

This coupon is available until 7th January, 1970
and must accompany all queries in accordance with
the rules of our Query Service.

PRACTICAL WIRELESS, JANUARY 1970

v components list

Resistors:
Rt 100k R3 100kQ
R2 100kQ R4 580

All § or I watt, 10% miniature types
VR1 5k log pot. with switch

Capacitors:
C1 O1uF C4 200uF 9V
C2 2,000pF C5 200uF 12V
C3 0-01uF

VC1 250pF variable—see text
VC2 seetext

Miscellaneous:
Tr1, Tr2, T3r BC169C; Ferrite rod with windings—
see text; T1, transistor output transformer, approx.
4-5:1; Loudspeaker 3(2; Battery PP7 or equivalent;
Eleven-way tag board; Hardboard and softwood for
case—see text; Speaker fabric; Self-adhesive plastic
covering.

An interior view of the prototype.

Conclusion

Assuming everything has been wired up correctly
the only adjustment is that of VC2 and this, being
frequency selective, should be peaked so that the set
just fails to break into oscillation on Radio Luxem-
bourg. VC2 consists of two lin. lengths of wire
twisted together. Incidentally the gain of the first
stage is so high that unless the general layout is care-
fully followed there is a danger of the set continually
oscillating. Because of the fairly high capacitance of
Veroboard it is not to be recommended for this parti-
cular project.

Next month's Take 20 article describes

a small, cheap, transformerless ampli-

fier. It provides between 7560mW and
1W into a 3a loudspeaker.

Published approximately on the 7th of each month by IPC Magazines Limited, Tower House, Southampton Street, London, W.C.2. Printed in England by
Index Printers, Dunstable, Beds. Sole Agents for Australia and New Zealand—Gordon and Gotch (A/sia) Ltd.; South Africa—Central News Agency Ltd.;
Rhodesia, Malawi and Zambia—Kingston Ltd.; Bast Africa—Stationery and Office Supplies L'td. Subscription rate (including 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 shall not, without the written consent of the Publishers first given be
lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent,
resold or hired out or otherwise disposed of in a mutilated condition or any unauthorised cover by way of Trade, or affixed to as part of any publication or

advertising, literary or pictorial matter whatsoever.
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MONOLITHIC INTEGRATED
GIRGUIT HIGH FIDELITY
AMPLIFIER AND PRE-AMP

theworld’s most advanced high fidelity amplifier

The Sinclair 1C-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
ampilifier, 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 1C-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, it is so designed that it may be used simply in
many other applications including car radios, electronic organs, servo
amplifiers (it is d.c. coupled throughout) etc. The photographic
masks required 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 b year guarantee on each
1C-10 knowing that every unit will work as perfectly as the original
and do so for alifetime.

=sirclsSir

wWwWWwW. americanradiohistorv.com

M SPECIFICATIONS

Dutput 10 Watts peak, 5 Watts R.M.S. continuous.
Frequency response 5 Hz to 100 KHz1dB.
Total harmonic distortion  Less than 1% at full output.

Load impedance 3 to 15 ohms.
Power gain 110dB (100,000,000.000 times) total.
Supply voltage 8 to 18 volts.
Size 1 x 04 x 0.2 inches.
Sensitivity 5mV.
Input impedance Adjustable externally up t@

2.5 M ohms.

B 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 distértion at all supply
voltages, making battery operation eminently satis-
factory.

M APPLICATIONS

Each 1C-10 is sold with a very comprehensive manuai
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

& year guar-
| | antee

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD - CAMBRIDGE

Tel. 0233-52731
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Faor four years, the Sinclair Z.12 dominated the constructor world, being the best selling 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 usuat boot-strapping. 9 silicon epitaxial planar transistors are used to provide
enormous power (up to 20 watts RMS continuous sine wave. 40 walls 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

10 mw 100mw Twatt 10 watts 50w

Sir—i=sir—
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THEWORLD'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 ohms using a 30 voit supply.

Qutput: Ciass 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 70dB
unweighted.

Input sensitivity: 250mV into 100 Kohms.
Damping factor: > 500.
Loudspeaker impedances: 3to 15 ohms.

Power requirements: From 8 to 35V. d.c.
(The Z.30 will operate ideally from bat-
teries if required).

Size: 3% x 22 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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This attractive and completely new unit is intended for use with two new

Z.30 amplifiers to provide the finest possible standards of stereo reproduc-

tion. Four press buttons and four rotary controls 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. Rear

adjustable brackets hold the chassis tight to the cabinet. The very latest

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

1W00H2

Curves to show bass and treble cut and baost

Ready built, tested and

TkMz

guaranteed with

instructions

=sinci=ir-

W kHz

£9.19.6

® Inputsensitivities—Radio—upto3mV
Magnetic Pickup -—3mV; correct to
R.ILA.A. curve + 1dB; 20 to 25,000 Hz.
Ceramic Pickup—up to 3mV: Auxiliary
—-up to 3mV.

o Qutput—1 volt.

& Signal-to-noise ratio—better than
7CdB.

® Channel matching—within 1dB.

® Tone Controis—TREBLE -+15 to
——156dB at 10kHz. BASS +15 to
—15dB at 100Hz.

® Power consumption BmA.

® Front panel—brushed aluminium with
biack knobs and controls.

® Size 8k x 11 x 4 ins.

PZ.5 POWER SUPPLY UNIT

A new heavy duty mains power supply unit designed specially to drive
two Z2.30s and a Stereo Sixty. New compact design. 9 6

For AC Mains, 200-240V/50Hz.

Q.16 Loudspeaker and Micromatic on next page.

Il To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD.. CAMBRIDGE 1

| Please send

For which [ enclose cashicheque/
money order

ST

NAME .. ... . :
ADDRESS .. ....... 1
|

. |

wazol
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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

. . . . . The 0.16 will handle loading up to 14 watts R.M.S. and

slim. its ne“_l styling {na_kes it eminently §u1tab|e for presents an 8 ohm impedance to the.amplifier output.

shelf mounting, but it is no less versatile than its Frequency response extends from 80 to 16,000Hz with £8 19 6
exceptional smoothness. A specially designed driver [ ] E

. system is used in a sealed and con'toured pressure cham-

stereo and marvel at the standards of quality and ber to ensure good transient response at afl frequencies. POST FREE

clarity they give. Size: 93” square x 43” deep from front to back.

famous predecessor. Listen to a pair of Q.16s in

The worid’s most
SINCLAIR MICROMATIC G,
radio
" bt S YT ] .

‘ .; L g . St 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 including 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.
USE THIS COUPON
SPECIFICATIONS —Size: 1R” X15%" X 1*  Complete it incl. earpiece, case, 49 6 FOR MICROMATIC AND
(46X 33% 13mm). Weight incl. batteries: 1 oz. solder and instructions in fitted / Q.16 ORDERS
(28-350m) approx. Tuning : Medium wave band pack. Plus 11d. P.T. surcharge
with bandspread at higher frequency end. Ready bullt, tested and guaran-
Earpiece: Magnetic type. Case: Black plastic teed, with earplece., 59/6 SINCLAIR GENERAL GUARANTEE
with anodized aluminium front panel, spun Plus 1/1d. P.T. surcharge Should you not be compistely satisfied with vour
aluminiym diak. Matiory Mercury Celi RMG75 (2 req.) 219 exch when ygu receive it frgm u{' rets:ri ihle g\godspwgngﬁ
EEN NN BN ES BN O BN BN SN BN EET RS BN BN S BN N SN BN nn S S N . dEIaV and your money will be refunded in fuil, including

cost of return postage, at once and without guestion. Full
. service facilities are available to all Sinclair customers.

— [ — ||
' SINCLAIR RADIONICS LIMITED

PW.170 | 22 NEWMARKET RD., CAMBRIDGE
Tel: 0223 52731

rTc:o: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE i
I Please send

NAME
ADDRESS

L For which 1 enciose cash/chequel
| money order

Ll R R R s S ——
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LONDON S LEADING
BARGAIN SPECIALISTS
FOR THE RADIO « HI-FI

& ELECTRONICS ENTHUSIAST

Special displays of radies. recorders, record decks, tuners, amps.,
) meters. speakers, etc., etc. ALL faulty or damaged needing repair—

AT GIVE AWAY PRICES/

100’'s of component bargains from our easy to see and choose from
self service racks.

1100's OF OLD TYPE VALVES — from 2/— each

y Huge stocks of shop soiled and reconditioned second hand
§ radios, record players. tape recorders, etc.

tSPOT CASH PART EXCHANGES

\ WE OFFER THE HIGHEST RATES IN LONDON

> -
' There's something for everyone

[

[

{

¢ COME AND LOOK TODAY (Open 6 days a week!)
1}Al.l. THESE ITEMS ARE AVAILABLE TO CALLERS ONLY

¢ASSORTED TRANSISTORS 9d each. 7/6 per doz ’

]
[
4

PERSONAL CALLERS TO

48 TOTTENHAM CT. RD., W.1

Tel. 01-636 0647

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., espec1ally
for the CITY & G]UILDS EXAMS (Techmc1ans Certifi-
cates); the Grad. Brit. I.LE.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certlﬁcates the
R.T.E.B. Servicing Certlﬁcates etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equlpment We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

To: British National Radio School. Reading, Berks.

Please send FREE BROCHURE o

tYY3 conooaconn0aen00000 000 00000000000000800000000000500000050000 Block

/Yo Y- Y33T n0non 006000 000000006500 0000000506 806000600a0500000000000 Caps

................................................................. Please
170

BRITISH NATIONAL RADIO SCHOOL

Bargains

BE“E Service

FROM TRS

e —— E—

BUILD THIS FINE &
VERSION OF THE L
PW.12-12 WITH A 7

TRS KIT Vil T

L @
T.R.S. have produced their own Kitversion -~~~ 5%
of this outstanding combined stereo amp and
pre-amp. It conforms precisely to Practical Wireless'
excellent circult but is styled for a flatter, more conventional cablnet which
wiil be available shortly. Kitincludes two-tone front pane! and controi knobs,
components and transistors.

Inputs—Mag. P.U. (R.LA.A.) 2.5mV into 68 Kohms; Ceramic P.U. and
Radio; Response 20Hz to 30KHz - 1dB. Qutput—12 watts per channel.
R.M.S. Into 15 ohms.

£24.10.0 c.. 10

Styled and kitted by T.R.S., using quality com-
ponents, including valves or transistors as
necessary and excellent instructions. Backed by

AMPLIFIERS
T.R.S. service.

MULLARD 5-10. Basic kit {requires pre-amp). Input Sensitivity—40mV;
Response 20Hz-15KHz 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/treblef
volume controls, etc. Sensitivity at input—4mV max. intc 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 sensitiviiy—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 £21.0.06. Pre-amp must be
used here,

MULLARD 242 STEREOQO 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.¢ (Carr. 7/6).

Power Amplifier & Pre-amp
Kils available separalely.
S.A.E. brings list.

Kit complete,
less cabinet

SINCLAIR PRODUCTS AS ADVERTISED

TUNERS

T.R.S.6 VALVE AM/FM. Seif-powered, large scale; push-buttons. Magic

eye. Med. Wave and F.M. Diode output per tape. COMPLETE KIT £12.10.0 l
{Carr. 7/6),

T.R.S. FM TUNER. Transistors, Inter-station suppression, A.F.C. etc.
Modular assembly, Modules, chassis, drive etc. come to £15.15.0 (Carr. 7/6)
Cabinet to match T.R.S.4+4 £1.17.6 (Carr. 2/6)
Power supply £2,5.0 (Carr. 3/9)
Decoder for Stereo £10.10.0 (Carr. 2/6)

GRAMO UNITS & PLINTHS

GARRARD SP.25 MK. Il. 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 8TA/HC Stereo Cartridge and lift
control £10.19.6 (Carr. 7/6)
Garrard WB.1 Plinth £3.7.6 (Carr. 6/-)
Garrard CLEARVIEW Cover SCP.1 £3.5.0 (Carr. 4/6)
Garrard Scandinavian Type Piinth £5.5.0 (Carr. 5/

AI-WAYS IN STOCK Resistors in all values; wire-

wound resistors; volume controls log or linear, 10K-2meg. Mono 3/6 (with
switch 5/-). Stereo 8/6 (with switch, certain values 10/8). 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 RADID COMPONENTS

70 BRIGSTOCK ROAD,
THORNTON HEATH,
SURREY

Open Sats. [ ]

L min. Thornton Heath L
Stn. (Southern)

Phone:
01-684 2188
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FULLY TESTED AND MARKED

ACL0T 3f- 0cC170 3/
ACL26 /8 00171 4/~
ACI2T . 2/6 00200 3/6
ACL28 2/8 o201 7~
ACITH 5f— 2G30L 2/6
ACY!T 3{- 206303 2/6
AFi114 4/~ 2N1302-3 4/~
Alila 3/6 2N1304-5 5f—
AF116 3/8 2N1306-7 6/~
AF117 3/8 2N 1308-9 8/-
AF239 12/6 2N3519 FRT. 9/—
AF1s6 10/~ 2N33444 8-
AF139 10/~ Power

BFY50 4/- Transisiors

BIT25 718 QC2y 10/~
BaY2s 3/- 0e23 10/-
BIY2T 3/~ 0025 8/
Bsy2s 3/~ 0026 5=
BAY29 3/~ OCz8 76
BIVUSA 3/- 0Css 6
0U4i 2{6 0C3s 76
0044 2/6 AD149 10/~
0Cds 2/6 AUY)0 30/~
QU7 2/6 ANE055 15/-
QC72 2{6 Diodes

QC78 316 AAYA2 2/-
051 2{6 0AYS 2/-
oUsID 2/6 QATH 1/9
0Uss 4/~ OATY 1/8
0C13Y 26 0A31 1/9
OCE10 3/6 IN9T4 1/6

BI-PRE-PAK LTDO

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

FREE!

NEW UNMARKED UNTESTED PAKS

10/-

Integrated Circuits, Data and
Circuits of {ypes, supplied with
orders.

137812

Dual Trans. Matched O/F pairs
NPN. Sil. in TO-5 can.

10/-
10/-
10/-
10/-

BRO 8
BE2 1 0 0C45, OU810 and OCS8L Trans.
Mullard glitss type.

Bis Trang. Makers rejects.
200 PNP. 8il. and Germ.

Bst Silicon Diodes DO-T glass equiv.
100 to 0A200, DAR02.

NN/

DEPT.D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA. ESSEX
TELEFHONE: SOUTHEND (07027 46344

NEW TESTED AND GUARANTEED PAKS

B24

Photo Cells, Sun Batteries 3 to
*5 Volt, -5 to 2uia. 1 0/ -

B77 2

AD161-AD162 NPXN/PXNP Trans. 1 O/_

B79 4

Comp. Output. Pair
10/-

Btil“lo

IN4007 8il. Rec. Diodes. 1,600
mixed types, 10/_

BES 2

P.1.V. 1 amp. Miniature.
10/-

BO1 8

Reed Switches,
10/-

10/-
10/-

BS6 1 50 High quality Germ. Diodes. Min
8il. Divdes sub. nin. IN914 and

glass type.
BiG
50 IN916 types.

10/-

By7 Germ. PNP Trans. equiv. to
1 Oo €144, OC435, 0C81, ete.

BY2 4

large and smali.
10/-

Bo3 5

GETIL3 Trans. equiv. to ACY1T

&3P5  Light Sensitive  Cells.
to ACY21 PNP Gern. 1 0/-

BY6 5

Light Res. 400Q Dark 1MQ
10/-

2N3186 PNP 8il. Frans. TO-15,
HFE 100-300 L.C. 800mA.
200 MHz.

Sil. Trans. NPN, PXNP, equiva-
lent  to  0C200/5, 2NT0GA,

5 50 10/-

7 Watt Zener Diodes.

B0 1 0

BSYS54, ete.
Mixed 1 0 /_

voltages.
H3 1 Amp. Plastic Diodes. 50-1,008
16 . 10/-
250mW. Zener Diodes DO-7

40 10/-

min. ttass Type.

B9810

XB112 and XBL0? equiv. to
ACIL26, ACLES, OCKE2, OUT1/2,
NET271, ete.

NET163/16¢ PNP Germ. TO-5
10/-

B9 200 Capacitors, Electrolyties, paper

eyuivalent to OC44, 043,
10/-

silver micea, ete. Post and pack-
ing, this Pak 2/6.

H4 250 Mixed Beswstors. Post and pack-

NPN. 8il Trans. A0S =TYX20,
10/-

ing 2/f-.

40

Wirewound  Rusistors.
Values. Postage L4,

2N2369 500 MHz, 360mwW.
Mixed 1 0/_

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

Full of short ieid semiconductors and electronic compo-
nents, approx. 170, We guarantee at loast 30 really high
guality factory marked Transistors PNP aml XPN, and
A hust of diodes and rectitiers. Mounted on pringed
crrenit panels. {dentification chart supplied to give
some informagion on the trnpsisiors.

P PLEASE ASK TOR PAK P.1L.
2~ P & Pon this Pak, ONLY

Complementary Set
NPN/PNP Germ.
trans., Pak F.3

2/6

PALR

MULLARD DATA BOOK
Semiconductor & Valve 3/6
Data & equivalents.
EACH

% ALL OUR TESTED SEMICONDUCTO

RS HAVE A WRITTEN GUARANTEE

Postage 6d.
*

SEND FOR OUR FREE LIST8 ANXD CATALOGUE
UF ALL OUR PRODUCTS, GHECK YOUR OWN
EQUIVALENT WITH OUk FREE SUBSTITUTION
CHART.

NO CONNBCTION WITH ANY OTHER VIEM
MINIMUM ORDER 10/-, CASH WITI ORDER
PLEASE. Add 1/- pust ad packing per order OVER .
HEAY ADD EXTRA FOR AIRMAILL.

The ideal, economical and safe way of running Tran-
sistor Radios, Record Players, Tape Recorders, Ampli-
fiers etc. frem A.C. Mains. Al units are completely
isolated from mains by double wound transformer

ensuring 1009 safety.

PLUS-3
MAINS UNIT

Provides three separate
switched output voltages
6v., 74v. and 9v. DC. at-
tractive case with indica- £
tor light, mains lead - e i
output socket, plug and lead.,

Size 4t x 31 x 2% in. 57/6 P.&P.26
(Extra Jead with DIN plug for Cassette Recorders 7/6)

POWER PLUS
MAINS UNIT

for Cassette Tape Recor-
ders using 73v. Compléte
with DIN plug forrecorder
powersocket. Canalso be
= supplied for a G-volt out-
| e put complete with suit-
' _—— able plug. (Please state
' 45/ make, model and voltage
=P AP.2/8 reguired.}
Also available—Unit to run your Cassette Recorder
from 12v. Car Battery 32/6. P. & P. 2/6.

reron
At

oo e

MAINS UNIT for FI-CORD 202A
TAPE RECORDER  P.&P.5/..

MAJOR POWER PLUS
MAINS UNITS

For single outputs, 6v, 9v, 12v, 18v, 39/6.
For two separate outputs, 43v + 4iv,
6v - 6v., 9y + 9v. 42/6. P, & P. 2/6 per
unit. {Please state outpufs reged).

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

(Dept. P.W.), 31 Oliver Road, London, E.17
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SURPLUS .5 BARGAINS

AMPLIFIER RF NO. 2
MK II1, hicreases ontput of
19 wet to 25 widts. Brand
New. 12v uperation. ¥5/-,
= Carr, L5/-.

Now B et aand Anonlary Bgwpmens avaluble, i2v b.C,
Power Units 50f-, Caar. 10/-.

12024 WILL VIBRATOR MK II No. 2. 70/-, Curr. 10/~
E/MIC SETS. Used 15/-, New 22/6, P. & P. 5:-. Mains
Ps.Ulls tor L9 TM R £6.15.0, Carr. 107-. R.F. Antenna
Tubicl (AT, 85-, 1. & b 5im

COLLINS TCS RECEIVER 7
vatve int. Octal Covers 1-5-12
Mcjs  Tuneable RPAK.BFO.
Power required 240v D.C. N0
MAI2vI-254.£8.10.0, Carr L3/-.
CR100 RECEIVERS. Amateur
Shipping Broadeast. §0Kejs—
SUMe,» AU o1 D, Mains operation. Fully tested. £23.10.0,
Carr. 50/-,

B.41 RECEIVER. LF Version of B.40, Coverage 15Ke/s—
TOOKe « Mun- Operation. As new £8.10.0, Carr. 30/-.

R.209 MK I COMMUNICATION
RECEXIVERS. 11 valve. Covers
1-20Mcfs. 4 bands. AM/FAL.
CW. BEFO. 12v pO. Interual
"ower Supply. Tested. £13.10.0,
arr. 13-

E TELESCOPIC MASTS. =201t
. Closes to 51t.9in.70/- Larr, 15,-
i 34it. Ditto 80/-, Carr. 13/-.
r 35FT. AERIAL MASTS.
Seven  2in. dik. sectiohs.
interlock  3in.  Complete
with buase, Nylon Guys. £
i £12.10.0, Carr. 50/-. /
TELE ‘¥ FIELD
TELEPHONES.
Commaunication up to 16
miles.  Tested with
butteries. S oh. a
£5.15.0, Carr. 20/-. e o2
X LIVINGSTONE LAB TRANSISTOR AMPLIFIER.
1’ S0 oweatte ROV Rive 140 9 din Wath raains
Pen Siac Do 4 St 22 Gos . 26

AL THOMPSOMN {Dapt PW)

*Eiling Lodge™, Codicote, Hitchin, Herts.
Phone: Codicote 242

C.W.0, Carviage charges apply to mainland only.

NEW RANGE BBC 2 AERIALS

All U.H.P. aerials now fitted with tilting
bracket and 4 element grid reflactors.

Loft Mounting Arrays, 7 element, 37/6.
11 element, 45/-. 14 elemont, 52/6. 18
element. 60/-. Wall Mounting with
Cranked Arm, 7 element. 60/-, 11 element,
67/-. 14 eclement, 75/-, 18 element, 82/6.
Mast Mounting with 2in. clamp. 7 elernent.
42/6. 11 element. 58/~ 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, 1/8 yd. U.H.F. Preamps from
75/-. State clearly channel number reqyired
on all orders.

BBC - ITV AERIALS

BBC  (Band 1). Tele-
scopic loft, 25/-. External
5/D. 30/, “H' £2.15.0,
ITYV (Band 3). 3 ele-
ment loft array, 30/-. 5
element, 40/-. 7 element
50/-. Wall mounting. 3 ele-

ment, 47/6. 5 element.
52/6. <Combined BB/
ITV. Loft 1+3, 40/«; 1+5.
50/-;  1+7, 69/-; Wall
mounting 1+3, 5’7i6; 1+5,
67/6: Chimney 1+3, 87/6:
1+5, 75/,
VHF transistor Dre-
amps, 75/,
COMBINED BBC1I — 1TV — RBRBC2
AERIALS 1+3+9, 70/, 1+5+9, 80/-.

1+5-+14, 9Q/-, 1+7+14, 100/-. Loft mounting
only, Special leaflet available.

F.M. (Band 2). Loft 8/D, 15/-, “H”, 32/6.
3 element, 55/-. External units available.
Co-ax. cable 8d. yd. Co-ax. plugs. 1/4.
Outlet boxes, 5/-, Diblexer Crossover Boxes,
13/6. C.W.0. or C.0.D. P. & P, 6/-. Send 6d.
stamps for illustrated lists.

Callers welcomed - open all day Saturday

K.V.A. ELECTRONICS (pept. P.W,)
40-41 MONARCH PARADE
LONDON ROAD, MITCHAM,

SURREY 01-648 4884

Wwww_ americanradiohistorv.com
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AMPLIFIERS

ARENA 210 Amplifier

ARMSTRONG 521 25 watis
per channel ..

DULCI 207 Stereo Ampllﬂer

DULCI 207M Stereo Amplifier
takes magnetic P/U

GOODMANS Maxamp

New LEAK Stereo 30 Plus ..

New LEAK Stereo 30 Plus in
teak case

New LEAK Stereo 70

New LEAK Stereo 70 Plus in
teak case

LEAK Stereo 70 in Teak case

LINEAR LT.66 Stereo
Amplifier

QUAD 33 Pre- ampllfer

QUAD 303 Stereo Main
Amplifier =

ROGERS Ravensbourne 80
watt Stereo .. a

ROGERS Ravensbourne in
Teak case 2 N

ROGERS Ravensbrook

ROGERS Ravensbrook in
Teak case

TELETON 203E

TRUVOX TSA.200

TUNERS
ARENA 211
decoder

ARMSTRONG 523 FM

ARMSTRONG 524 FM =

ARMSTRONG MB Stereo
decoder

DULCI FMT.7 FM Tuner

DULCI FMT.7S FM Stereo
Tuner .

GOODMANS Stereomax AMI
FM Stereo Tuner 5
LEAK Troughline Tuner with

multiplex
LEAK Stereofetic Chassls
form
LEAK Stereofetlc in- Teak case
QUAD Stereo FM
ROGERS Cadet
Tuner . q
ROGERS Ravensbourne
Tuner with Decoder

TRUVOX FM EOOIIC with
decoder

Stereo  with

Mark 1l

TUNER-AMPLIFIERS

ARENA, 2400 with Decoder .

ARENA. 2500 complete wlth
Decoder

{NEW) GOODMANS Model
3000 with sterec decoder .

ARMSTRONG 525 25 watts
per channel. FM

ARMSTRONG 526 25 watts
per channeli AM/FM

Rec. Retail
Price

£34 13

£52 0
0

0
0
0

Comef
Price

£28 0

£44 0
£17 0

£20 19
£41 19,
£43 19

£47 19
£49 19

£54 19
£54 49

£13 19

- £35 19

£46 19

£48 19

£52 13
£36 19

£38 19
£20 15
£39 19

- @ ALL ITEMS OFFERED ARE FULLY GUARANTEED
AND BACKED BY COMET.

@ OPEN TO THE PUBLIC # to 5.30 p.m. daily (8 p.m.

Thursday and Friday evenings) and 5 p.m. Saturdays.

@ COMPLETE FREE PRICE LIST CONTAINING OVER
800 ITEMS ON REQUEST.

Rec. Refail Comet
Price Price
£4319 9 £3713 6
£317 0 £310 0

ARMSTRONG 127

(Teak Case for 127)

TANDBERG Solv Super 10/
71 Tuner/Amplifier AM{FM
and 2 short wavebands £7518 0 £6518 0

TELETON MX.980 Stereo Tuner/Amplifier with AM/
FM Muitiplex Stereo Radio ¢/w two Speakers, each
Speaker containing 8in. bass, 2in. tweeter

£64 13 2 £4819 6

TELETON F.2000 AM/FM
Stereo Tuner/Amplifier 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 CMS.400 AMfFM
Multiplex Tuner/Amplifier
with 2 speaker boxes and
turntable y

TELETON 7ATI Stereo Tunerl
Amplifier AM/FM 50 watts
RMS. Sterso Decoder and
F.E.T. N

£51 D 0 £3719 6
£60 19 6 £4519 &
£126 0 0 £99 0 0

£133 0 0 £95 0 0

THE GOODMAN 3000 MUSIC AUDIO SUITE
A complete Audio Suite with Stereo Radio
compiete with Speakers, Turntabie and mag-
netic cartridge, All wired and ready to go.

Beautifully finished in Teak.
£140 9 0 £115 9 4

CARTRID E ALL MAKES STOCKED
; AT DISCOUNT PRICES
SPEAKERS
BOWERS & WILKINS DM3 A
and W.. ..
BOWERS &WILKINS DM3 M
BOWERS & WILKINS P2H ..
CELESTION Ditton 10
CELESTION Dition 15
DULCI| AS3 Speaker ..
GOODMANS Maxim
GOODMANS Mezzo Il
G00DMANS Magnum-K
GOODMANS Mirimba
GOODMANS Mambo
GOODMANS Loudspeaker
System Model 2005 (per
pair) e e ..
KEF Celeste .. k)
KEF Concord .. - ..
LEAK Sandwich
LEAK Mini-Sandwich
QUAD Electrostatic ..
TRUVOX LS 200
WHARFEDALE New Anredale
WHARFEDALE Denton
WHARFEDALE Super Linton
WHARFEDALE Meiton
WHARFEDALE New Dove-
dale 3 . "
WHARFEDALE Rosedale "
WHARFEDALE UNIT 3
Speaker Kit .. £1019 6 £319 6
Most types of chassls, speakers. crossg-over networks,
etc., avallable ex stock.

£53 6
£58 16
£81 §
£17 §
£25 19
£6 19
£15 13
£24 19
£32 19
£19 19
£18 11

£21 3
£31 3

£8 8
£20 7

£40 2
£24 0
£22 5

O w0 oW ~NhNOoOOoOo

£25 0
£20 0
£43 10
£43 10
£29 15
£66 0
£22 7
£69 10
£ig 0
£21 10
£29 10

£21 0
£23 19
£34 19
£34 19
£23 19
£57 19
£17 19
£57 14
£13 19
£17 19
£23 19

o000 CwWwoC OO0 C
IO OIS DO

£39 10
£55 0 0

£31 19
£43 19

. AKAI X-360D deck 4-track .

COHODDIIDIO DO O

Rec. Retaii
Price

Comet
Price
TURNTABLES
GARRARD SP.25, Mark Il .
GARRARD AP.75
GARRARD 5L..55
GARRARD SL.65
GARRARD SL.75
GARRARD SL.95
GARRARD 401

GARRARD 3000 fitted wlth
GKS 25/Cartridge ..

GARRARD 3500 fitted with
GKS 25/Cartridge ..

GOLDRING GL69
GOLDRING 69P
GOLDRING Lenco GL.75
GOLDRING 75P inc. cover ..
GOODMANS Model 3025
Complete with magnetic
Cartridge 3 .
THORENS TD.125
THORENS TD.150A Mark Il
THORENS TD.150AB Mark I £45 10 £34 19
THORENS TD.124{11.. £46 15 10 £42 0

Bases, plinths and covers stocked to suit ail the above
turntabies.

£11 18
£16 19
£11 12
£14 9
£25 18
£33 19
£26 10

£15 11
£23 16
£13 17
£19 6
£35 12
£45 9
£31 14

£13 18 £9 19

£15 15
£26 1
£33 11
£36 8
£46 18

£10 19
£21 5
£28 19
£271 19
£30 0

£32 19
£33 19

£37 14 6
6
£3219 6
6
0

£69 11
£41 14

HI-FI STEREO TAPE DECKS AND
TAPE RECORDERS

AKAI X-360 4-track

. £339 0 0
£290 0 0

o

AKAIl 1710 4-track without
accessories ..

AKAL 1800 4-track

AKAI 18005D 4-track. .

AKAI 4000D deck 4-track

FERGUSON 3324 Twin Track

FERGUSON 3226 Four Track

GRUNDIG TK 124

GRUNDIG TK 144

GRUNDIG TK 149

MARCONI! 4218 Stereo Tape
Recorder T

MARCON] 4238 4-track Tape
Recorder

PHILIPS battery operated tape
recorder Model 4200

TELETON 7D 70 Stereo Tape
Deck

TELETON FXB501D Stereo
Tape Deck and preamplifier

TELETON 401X FM Multiplex
stereo tunerfamplifier 20
watts RMS q

TRUVOX R52 & R54 3-speed
2-track .

TRUVOX PD Stereo Tape
Deck ., . . £114 15

£108 0 0
£158 0 0
£199 0 0
£8710 0
£33 14 0
£46 6 0
£4118 6
£4713 1
£65 18 10

o S OO0

£89 11 2
£58 11 0
£35 6
£85 10

£65 0

£67 2

£77 5

PICKUP ARMS

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

[COMET DISCOUNT WAREHOUSE

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

Tel 407906

Customers are welcome to call personally
Ample Car Parking facilities

Comet guarantee that all prices quoted are genuine. All items offered available at these prices at the time tmstlssue closed for press.
Add 9/- for post and packing on all orders. Make cheques. Money Orders payabie to “COMET"”

Wwww._americanradiohistorv.com
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15/20 AMP CONNECTORS

Polythene insulated 12-way strip.
each, 24/- per doz. Y b %6 :

13 AMP FUSED SWITCH

Made hy G.E.C. For connecting water
heater, etc., into 13 amp ring mains. |
Flush type 3/6 each, 30/- per 4oz. ‘

MICRO SWITCH
5 amp changeover econtacts 1/9 each, |
18/- per doz. i

0-0006mFd TUNING CONDENSER

Proved design, ideai for straight or
reflex circuits 2/6 each, 24/- doz.

ELLIOT SEALED

CONTACT REED RELAY
Three eircuits closed by 3V or 100MA. 9/6 each.

SLIM TUBULAR MICROPHONE
For band holding or frontal suspension—Ilever
switch—high impedance with lead and plugs for
cassette tape recorder but suitable for most
amplifiers. 19/6.

750 MICRO AMP

MOVING COIL METER

2}in. ex W.D. but brand new and unused 19/6.

HIGH CAPACITY ELECTROLYTICS
Brand new, hot, eX equiptnent.

100 mid 25v, 1/3 each, 12/- doz.

200 mid 25v, 16 each, 15/- doz.

500 mfd 12v, 2/~ each, £1.1.0 doz.
1,000 mfd 12v, 3/- each, £1.10.0 doz.
5,000 mid 12v. 4/9 each, £2.8.0 doz.
10,000 mid 6v, 5/9 each, £3.0.0 doz.
10,000 mfd 15v, 8/8 each, £4.10.0 doz.
15,000 mid LOv, 10/6 cach, £5.0.0 doz.
60,000 mid v, 22/- each. £10.0.0 doz.
70,000 mid 13v, 40/- each, £20.0.0 doz.

TOGGLE SWITCH
3 amp 2530v with fixing ring, 1/6 each, 15/~ doz.

3-CORE WATERPROOF FLEX
GA, 23/0076 circular PVC covered as fitted to
eleetric drills and most portable appliances, ideal
extension lead. Regular price 1/6 per yard, our
price 79/6 for 100 yard coil. Post 6/6.

5A, 3 PIN SWITCH
SOCKETS

An exceflent opportunity to make
that bench dis board you have
needed or to stock up for ifuture
jobs. This month we offer 6 British
made (Hicraft) bakelite flush
§ mounting shuttered J5A switch
1l sockets for only 10/~ Plus 3/6 post
4l and  insurance. (20 boxes post
= {ree).

DREAMLAND
CLOCK SWITCH

The wonderful DREAMLAND mains operated
clock switch will automatically switch your
blanket on and off each evening and you will
always have a warm bed. It's luminous;
you can always see the time and it's u really
beantiful unit. An ideal gift. Can also control
tape recorder, radio, lamp, etc., up to 500 watts.
29/6 plus 3/6 post & ins.

PROTECT VALUABLE DEVICES

FROM THERMAL RUNAWAY OR OVER-
HEATING: Thyristors, rectifiers, transistors,
ete., which use heat-sinks can easily be protected.
8imply make the contact thermostat part of the
heat-cink. Motors and equipment generaliy, can
aloo be adeguately protected by baving thermo-
stats in strategic spots on the casing. Our con-
taet thermostat has a calibrated dial for setting
between 00deg. to 190deg.F, or with the dial
removed range setting is between 80 to 800deg.
F. Price 10f-.

Horstmann ““Time and Set’’ Switch

-

'3&?:9 (A 15 amp Switch). Just the thing if you want to eome home
to a warm house without it costing you a fortune. You can
2% delay the switch on time of your electric fires, ete., up to
14 hours from sebting time or you can use the switch fo give
a boust period of up to 3 hours. Equally suitable to eontrol
processing. Begalar price probubly around £5. Special snip
price 288, p. & ins. 4/6.

BATTERY OPERATED

DECK

With Capstan control. This umit is extremely
well made and measares approx. 6 x5 % 2in,
deep. Has three piano key type contrels for
Record, Playback and Rewind. Motor is a
apecial heavy duty type intended for operation
oft 4/5 volts, Supplied complete with 2 spools
ready to install, Record, Replavbead iz the
sensitive M4 type intended for use with trans-
igtor, amplifier, Price 79/8. Post and insurance 4/6.

TAPE

INSTRUMENT MOTORS WITH

GEARBOX

Made by famous Smiths Company. Very powerful,
although only quite small. Overall dimensions
approx. liin. deep by 2in. dia. Available with the
following speeds: Revs per day, 2-8-12. Revs per
hour, 1,2,4,6,12,20,30. Revs per minute, 1,2,3,4,6,
8,15,30,60. 17/8 each.

BLANKET SWITCH
Double pole with neon let
into side so luminous in dark,
ideal for dark rcom light or for
use with waterproof clement—new
plastic case. 5/6 each. 3 heat model 7/6.

PHOTO-ELECTRIC KIT

All parts to make light operated switeh/burglar
alarm/counter, ¢tc. Kit comprises printed eircuit.
Laminated Boards and chemicats. Latching relay.
Infra-red sensitive Photocells and Hood, 2 tran-
sigtors, cond., terminal block. Plastic case. Hssen-
tial data, circuits and P.(. chassis Plans of 10
photo-electrie devices including auto. car parking
light, modulated light alarm. 8imple invisible ray
switch—counter—stray light alarm—warbling
tone clectronic alarm—project lamp stabiliser,
eke., ete. Only 39/8, plus 2/- post and insurance.

TELESCOPIC
AERIAL

for yportable, car radio

or tramsmitter. Chrome pla-
ted—six sections, extends frum

71 to 47in. Hole in bottom for 6BA
screw. /6. KNUCKLED MODEL FOR

F.M. 9/6.

M.W. SIGNAL GENERATOR KiT

Complete kit as deseribed in November issue 12/6 ea.
80 OHM BALANCED ARMATURE
EAR PIECE

Usable as microphone or loudspeaker, 4/6 each.

MINIATURE EAR PIECE
As used with imported pocket radios 1[G ea. 15/-doz.

BLACK LIGHT
G.E.C. Tube for experiments and special lighting
effects—40 watt 2ft. tubes only. 18/8 each; holders
and control gear 1976, postage on single item 4/6
ine. insurance or both items ordered together
postage 8/6 ine. insurance.

Where postage is not stated then orders
over £3 are post iree. Below £3 add 2/9.
Semi-conductors add 1/~ post. Over £1
post free. 8, A.E. with enquiries please.

ELECTRONICS (CROYDON)LTD

Dept PW 266 London Road, Croydon CRO-2TH

Alse 102/3 Tamworth Road, Croydon

MARCONI CR 150/2 double Superhet receiver 1.5-22Mc/s AM|CW/SSB

=

MINI-DRILL

operation Xtal Filter, BFO fastislow 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
D<C 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, low impedance. Moving coil. magnetic
microphone, new ex W.D., rare type, limited stock. 26/- per pair and 3/6 P.P.

AERIALS, new condition, extending to 11ft fully open; whip type: 12/6 and
P.P.3/6. Whip aerials, 12§t collapsible 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.
80/- and 25/- P.P. Contain Pots., Res., Vaives, Diodes, Tagboards, Chassis,
Valveholders, etc. Good value saves £££s. LUCKY DIP SERVICE.
FURZHILL BEAT FREQUENCY OSCILLATOR. C-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 opérated on 2 or
4 meters or made tunable 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
19V input gives 250V DC at 80mA and 12V output. Good condition.
25/- and 7/6 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 cluich; new condition,
complete with Ieather 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._Hc8U 5,345; 5,055: 5,030: 5,005; 4,045; 4,875; 4,840; 4,785;
4,580; 4,660; 4,520; 4,510; 2,300; 2,295 K¢/s and 10 x J 465 Ke/s.
All at 10/- and 1/6 P.P.
METERS/MOVING COIL EX EQUIPMENT. Good condition; all from 0-10mA,
30mA, 50mA, 100mA, 500mA. All2%in. 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.

=g\

AZING

Y : @ o e Indispensable for precision
' E&g& drilling, grinding. polishing.

, , FO etching, gouging, shaping.
PRECISION  Precision power for the en-

thusiast. Shockproof. Com-
pletely portable power from
4% volt external battery. So
much more scope with
MINI-DRILL.  Super Kit
(extra power, interchange-
able chuck) 79/6. p.p. 2/6.
De Luxe Professional Kit
M \with 17 tools 130/- p.p. 4/6.
+ 68 TOOLS Money ref. g'tee.

MERLIN SUPPL

5.  Dept. PW1D, Nailsea, Bristol BS18 2LP

SENSATIONAL BRITISH MADE RADI0 CONSTRUCTION
OUTFIT—MAKES 5 DIFFERENT TRANSISTOR RADIOS

which takes under 1 hour to build, you then progress to multi-transistor internal
loudspeaker radio complete in aitractive case. All operate off tiny self ccndained
battery costing pennies and lasting months. True le life sound reproduction. Fully
tuneable. Receives standard medium wave broadcasts. All parts down to lasti screw—
including 8 Transistors, 1 Semiconductor, 1 Moving Coil Loudspeaker (this alone
st be worth 19/6), Personal phone for smaller radios, all Tesistors, condensers,
coil, wire, ktiobs, Radio Case, A.B.C. Plans ete., etc.,, ONLY 47/6 plus 4/6 P. & P.
(Parts available separately.) New and boxed direct from Manufacturers to you saving
£65 in middlemen’s profits. MAKES FANTASTIC XMAS PRESENT (Check prices
of less comprehensive educational toys in the shops!) SOLD EVERY YEAR FOR THE
LAST 9 YEARS—MANY TESTIMONIALS.

PHOENIX ELECTRONICS (PW7) 18 Little Preston St.. Brighton 1,
Sussex.

ER—
. HRATIVE

~el] .
iPEAH DRILL

No soldering—no experience needed—simple
lavishly illusirated step-by-siep plans ena-
bles anyone 9 to 90 to build radios easily
with terrific results. Educational—almost

total building
costs—everything
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PORTABLE CABINET Agillus~

trated To fit standard 75 / -
player or autochanger

RCS AMPLIFIER 3 WATT.
Ready made and tested

This is & 2-stage unit using a
triode pentode condense
coupled valve, giving

3 waits output into a
3 ohm loudspeaker.
Tone and volume
controis mounted on
panel, Supplied with
knobs, lomdspesker
and valves UCLS82,
TY85. Freduency resbonse

50-12,000 cps.

Sensitivity 200mYV. 59/6
SINGLE PLAYERS MONO
EMI Funior Mains £2.19.6
Garrard SRP22 ... £6.19.8

SINGLE PLAYERS STEREO | Garrard 1025 ......47.19.6
Garrard SPR5 MkII £12.18.6 | Garzard 3000 £12.19.6

GARRARD TEAKWOOD BASE WB.1. Ready 65/_

cut out for mounting 1025, 3000, SP25, AT80, ete.

GARRARD PLASTIC COVER SPC.1 for WB.1 65 / -

BASE. Durable tinted attractive appearance.

E.M.1. PICK-UP ARM. Complete with mono cartridge 29/6;

XTAL GP67 17/6; Stereo Ceramic 85/-. ACOS LP only 10/6.
CRYSTAL MIKE INSERTS

13~ dia. 6/6; ACOS 1} dia. 12/6. BMS, 1" dia. 9/6.

QUALITY RIBBON MIKE WITH GOOSENECK £11.11.0,
CRYSTAL HAND MIKE, High Output............ 12/6

Post 5/6
each item

AUTOCHANGERS MONO.
Baliour Princess .5.6
BSE Superslim UA25£6.19.5
BSE Mini Changer £8.19.6

AUTOCHANGERS STEREQ
BSR Superstim ... $7.19.6

AMPLIFIER PLUS :
DYNAMIC MICROPHONE -

A self-contained fully
portable mini p.a. system.
Many uses —ideal for
Parties, or as a Baby
Alarm, Intercom, Tele-
phone or Record Player
Amplifier, etc. Attractive rexine
covered cabinef, size 12 %9 > 4in., with
powerful 7 x4in. spesker and four transistor one watt
power amplifier plus nltra sensitive microbhone. Uses PP9
battery. Brand new in makers’
carton with full makers’ Only gu /_ Post
guarantee. World famous make. / Free

WEYRAD P50—TRANSISTOR COILS
RA2W 6in. Ferrite Aerial | SpareCores .. veen B,
with car aerial cofl ...... 12/8 | Driver Trans.

Osc. PS0/1AC .. ...5{4 | Printed Circuit, PCALl .. 9/6
LF. P50/2CC 470 ke/s ...5/7 | J.B. Tuning Gang
3rd LF. P50/3CC............ 6/- | Weyrad Booklet .

Telescopic Chrome Aenals Bin. extends to 23in. 5=
Perrite Rods Only 8 x 3in. 4/-. 8 X Fin. &/~

VOLUME CONTROLS | 80 oz Coax 8P va

Long spindles, Midget Size | BRITISH AERIALITE
5 K. chms to 2 Meg. LOG or

LIN. L{§ 8/-. D.P. 5/-] 40 yd. 20/-; 60 yd.
STEREO L8 10/6 D.P. 14/6 | FRINGE LOW LOSS‘I/G
Edge 5K. 8.P. Transistor, 5/-. | Ideal 625 lines vd.

WIRE-WGUND 3-WATT POTS.

T.V. Eype. Enurled Kunob.
4/6 10 OHMS to 100 K.

Values 100 to 30 K.,
Carbon 30 K to 2 meg.
VEROBOARD 0-15 MATRIX
234 »x 5in. 3/8. 21 3fin. 3/, 83 x33in. 3/8. 33 xbin. 5/2.
EDGE (ONNECTORS 18 way 5[— 24 way 7/6.
PINS 36 per packet 3/4. FACE ¢UTTERS ?/6.
S.R.B.P. Board 0-15 MATRIX 2{in. wide 6d. per 1in.,
3%in. wide 8d. per lin.; 5in. wide 1/- per 1lin. rup fo 1’7111.)
§.R.B.P. undrilled 1/13111 Board 10 % 8in. 3/-.

WIRE WOUND 3-WATT

BARGAIN STEREO/MONO SYSTEM

Aftractive §lim PLAYER CABINET with B.S.R. Stereo

SA;EXKEEIIE%?!( g vlalza Sterenf) Amplifier, t;;vo 61 in. LOUD-
nly 4 pairs of wires to join

Carr. 16/6. S.A.E. for details ET 9'1 9‘6

NEW TUBULAR ELEGTROLYTIGS CAN TYPES

2/356V ... 2i3 | 100/25 . R BIGODV .. 918
4/350Y ... 2/3 250,‘25V ... /8 | 16/600 12[6
8/450V ... 2/3 | 500/25V ... 4)- 16+13/500V e
16/450V ... 8- | 8--8/450V... 3/6 | 50--50/850V ... 7/-
32/450V ... 8/9 | B+16/150V 3/9 €0-+100/350V... 116
25/25Y ... 1/9 | 16+-168/450V 4/3 | 32+ 32 -+32/350v. 8/
50/50V ... 2/- | 32--32/850V 4/6 | 100+50+50/350v 9/6

SUB-MIN. ELECTROLYTICS. 1,2, 4, 5, 8, 16, 25, 80, 50, 100,
250mF 15V 2/-; 500, 1000mF 12V 3/8 2000mF 25V 9l-
CERAMIC. 500V 1pF to 0.01mF, 9

PAPER 350V-0-1 84, 0-5 2/6; 1mF 3/- 2mF 150V 3/-.
500V-0-001 to 0-05 9d 0-11/-;0-251/6; 0-5 8/-.
1,000V-0-001, 0-0022, 0 0047, 0-01, 0-02, 1/6; 0-047, 0-1, 2/6.
SILVER NHCA Close tolerance 1%. 5—5061!5‘ 1/-; 580-2,200pF
2/-; 2,700-5,600pF 3/6; 6,800pF 0-01, mid 6/- each

TWIN GANG. ‘‘0-0” 208pF--176pF, 10/8; 335DF, minia.
ture 10/6; 500pF standard with trimmers, 12/6; 500pF
midget less trimmers, 7/6: 500pF siow mntlon, standard 9/-;
small 3-gang 500pF 19/8. Single 0" 385pF 7/6. Twin 10/6.
SHORT WAVE. Single 10pF, 25pF, 50pF, 75pF, 100pF
160pF, 200pF, 10/6 each.

TUNING. Solid dielectric 100pF, 300pF, 500pF, 7/ each.
TRIMMERS. Compression 30, 50, 70p¥F, 1/-; IOUpF 150pF,
1/3; 250pF, 1/6; 600pF, 7501)F 1[9 1000pF, 2

RECTIFIERS CONTACT COOLED iwave GOmA 163
856mA, 9/6. SILICON. BYZ13, 6/-: BYlﬂl] 10/-

Full wave Bridge Y5mA 10/-; 150mA 19[6 TV rects. 10/-.
NEON PANEL INDICATORS 250v AC/DC 3/8, Red, Green.

RESISTORS. Preferred values, 10 ohms to 10 meg.
fw,tw,lw, 20% 341} w. 8452 w. 1/~ 3 w. 109 6d
HIGH STABILITY 4+ w. 1% 10 ohms to 10 meg., 2/-.
Ditto 5%. Freferred values 10 ghms to 22 meg , 94,
WIRE-WOUND RESISTORS 5 watt, 10 Watt 15 watt,
10 ohms to 100K 2f-each; 8 watt, 0-5 ohm to 8 2 ohms, 2/-
AND NEW TRANSISTORS Bl- eac
0c72, 0081, 0C44, 0045, A.

1 ﬁ'? F117,
MATlUO 7]9 MATlOl 8/6; MAT120, 7/9; MAT121 8/6.

ANCO TRANSISTOR TRANSFOR
TT45. Push Pull Drive. 9:1 CT, 8/-. TT46 Outpnt, CTS 18/
TT49. Interstage, 4-5:1, 6/-; TT52 Output 3 ohms, 20:1 6/.
TT23/4 PAIR 10 watt Amp. Transformers and cireuit 35/-.

TRANSISTOR MAINS POWER PACKS, FULL WAVE
9 volt 500mA. Size 43 %8} x%in. Metal case. 49/
Crackle finish. Output terminals. On/off switch.

Hall Wave 9 volt 50mA. Size 24 x 11in. Snap terminals 32/¢
9 volt 500mA. TRANSFORMER ONLY. 2} x 1% x 12in. 10/6

MAINS TRANSFORMERS o,
250-0-250 50 mA. 6.3 v. 2 amps, centre tapped 19/6

250-0-250 830 mA. 6.3 v, 3.6a.6.3v. 1a,0or5v. 22 30/~
850-0-350 80 mA.B6.3v.8.5a 6.3 v.1a,0r 5v.2a. 35/-

300-0-300 v. 120 mA., 6.3 v. 2 a, C.T ,687423 45/
MINIATURE 200 v, 20 mA., 83 v.1a. 8 x8x lglu 12/8
MIDGET 220 v. 45 mA., 8., 3 v.2a. 23 x 2 x2in. ... 1'7,’6
HEATER TRANS. 8.3 v 13 a. 8/6;68v.44a 12/8

Ditto tapped see. 1.4 v., 2, 3 , 5, 63, 11 amp ... 1248
GENERAL PURPOSE LOW VOLTAGE Outputs 3 4, 5,
6, 8, 9,10, 12, 15, 18, 24 and 30 v. at S 8-
1amp ,6 8,10, 12, 16, 18, 20, 24, 30, 36 40 4 35/~
AUTQ TRANSFORMERS 0.-115-280 v. Input/Output
60w, 18/6; 150w. 30/-; 500w. 92/6; 1000w, 195/-,
CHARGER TRANSFORMERS P. &P . Bf-. Input200I250v.
for 6 or 12v., 11 amp., 17/6; 2 amp., 81/-; 4 amp., 30/-.
FULL WAVE BRIDGE CHARGER RECTIFIERS:

8 or 12v. outputs. 14 amp. 8/9; 2 amp. 11/3; 4 amp. 17/6.

COAXIAL PLUG 1/3. PANEL SOCKETS 1/8 LINE 2/-,
OUTLET BOXES. SURFACE OR FLUSH 4

BALANCED TWIN FEEDERS 1/- yd. 80 ohms or 300 ohms.
JACK SOCKET Std. open-circuit 2/6, closed circuit 4/6;
Chrome Lead Secket 7/6. Phono Plugs 1/-. Phone Socket 1/-.
JACK PLUGS Std. Chirome 3/-; 3-5mm Chrome 2/6. DIN
SOCKETS Chassis 3-pin 1/8; 5-pm 2/-. DIN SQCKETS Leag
3-pin 3/6; 5-pin §/-. DIN PLUGS 3-pin 3/6; H-pin 5/-.
VALVE HGLDERS 9d.; CERAMIC1/-; UAN 1/-.

BLANK ALUMINIUM. CHASSIS 18 s.w.z. 24in. sides,
7 x4in., 8/6; 9x7in., 6/8; 11x3in., 8/8; 11 x7in., V/6;
13 x9in., 8/8; 14 » 11in., 12/6; 15 = 14in., 15/~

ALUMINITUM PANELS 18 s.w.z. 12><12ln, 6/6; 14 x 9in.
5/8; 12 % 8in., 4/6; 10 x7in. 3/6; & x Gin. 2/8; 6 x 4in. 1/6.

Q MAX CHASSIS CUTTER

complete a die, 2 punch, gn Allen szcre]w and key

tin. 18/= Zin. 17/6 lsm 19/6 lgln 2%/3.in. 44/3
gin. 16/- 1lin. 13/8  1}in. 20/6 13in. 29/- 24in, 57/3
tin, 16/9 1'/15in. 19/6 1%in. 21/6 2in. 39/- lin.sq. 36/6

WAVE-CHANGE SWITCHES 1jin. Diameter.

2 p. 2-way, or 2 p. 8-way, or 3 p. 4-way 4/6 each.

1 1. 19-way, or 4 p. 2-way, or 4 p. 8-way, 4/8 each.

1 inch Diameter Wavechange SMAKITS” 1 p. 12-way, 2 p.
8-way, 3 p. 4-way, 3-way, 6 p. 2<way, 1 waler 12/,
2 wafer 18/-, 3 waier 24[ 4 wafer 30/- 5 waler 36/
TOGGLE SWITCHES, sp. 2/6 sp. dt. 3/6; dp. 3/6; dv. di. 4/6

ALL PURPOSE HEADPHONES

H.R. HEADPHONES 2000 ohms Super Sensitive ... 35/~
LOW RESISTANCE HEADPHONES 3-5 ohms...... ?g;g

DF, LUXE PADDED STEREO PHONES 8 ohms ...

“THE INSTANT"

BULK TAPE

ERASER AND 42 /6
RECORDING  poy
HEAD 2/8.
DEMAGNETISER

200/250 v. A.C. Leaflet 8.A.E.
Minimum Post and Packing 2/6.

RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

T.S.L. LOUDSPEAKER
CROSSOVER HLP2

2-way crossover for 8 or 15 ohm
speakers and tweeters. 3 phono
inputf/output sockets.

Made to sell  OUR PRICE 29 /6
Leader Tape 4/8.

at 42/ Post 2/6.
Tape Spools 2/6. Tape Splicer 5/-.
Reuter Tape Heads for Collaro models 2 track 21/- pair.
PHOTO-ELECTRIC RELAY SYSTEM. 240v. A.C. Exciter and
relay unif with infra red filter. For counting, door signals,
glarms, ete. £12 POST FREE.

MINI-MODULE
LOUDSPEAKER KIT

10 WATT 55/- CARRIAGE 5/-

Triple speaker sysfem combining on ready cuf haffe.
iin. chipboard 15in, x 8%in. Separate Bass, Middle
and Treble loudspeakers and crossover condenser. The
heavy duty 5in. Bass Woefer 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 cps. Full instruetions for 3 or 8 ohm.

TEAK VENEERED BOOKSHELF ENCLOSURE.

16 x 10 X 9in, Modern Scandinavian 94/ Post

ftuted front design for Mini-Module 5/~
HI-F1 STOCKISTS

CUSTOMERS FREE CAR PARK

337 WHITEHORSE
Open 9—6 p.m. (Wednesdays 9—1 n.m., Saturdays 9—5 p.n

BAKER MAJOR £8

30-14,500 c.p.s., Hi-¥i
double cone, woofer and
tweeter cone together
with a ceramic BAKER
magnet assembly having
& flux density of 14,000
ganss and a fotal flux of
145,000 Maxwells. Bass
resonance 45 c.p.s. Rated
20 watfs. Voice coils
available 3 or 8 or 15
ohms. Price £8, or
Module kit. 80-17,000
¢.p.s. with tweeter,
crossover, hbaffle and
instructions. £10.19.6
LOUDSPEAKER CABINET WADDING 18in. wide, 2/6£t.

Goodmans Tweeter 3%in 8 ohm 35/-, EMI 21in 8 ohm 17/86,

Horn Tweeters 2-18ke/s, 10W 15 ohm 29/6. Crossover 16/6.

LOUDSPEAKERS P.M. 3 OHMS. 2%in 8in, 4in, 5in. 5 x 24In.

7 < 4in. 17/8 each; 6iin 22/6; §x 5m, 21/-; 8 x 24in, 21/-;

10 x 8In_ 30/-; 10in. or 12in, Double cone 3 or 15 ohm, 89/6.

E.M.I. Double Cone 13} x8in, 3 or 15 ochm 10 watt. 45/,

DITTO twin tweeters and xlover, 3 or 8 ot 15 chm 10w. 79/6.

TEAK HI-FI SPEAKER ENCLOSURES. Fluted front;

For 10in. or 12in. dia. Loudspeaker £8.10.0.

For 13in, x 8in. or 8in. dia. Loudspeaker £4.14.6.

For 10in. X 8in. or 83in. dia. Loudspeaker £3.16.6.

SPECTAL OFFER! 8 obm, 24in; 6x4in; 80 ohm, 23in;

1 5/6 EACH 25 Dhm, 6 x4in; 85 obm, 3in;
15 ohm, 7 x4in., 8 x 5in.

8in. LOUDSPEAKER TUNITS 8 ohm 27/8 15 ohm 30/=;

ELAC 8in. De Luxe (eramic 8 ohm 45/-; 15 ohm 50/-.

8in. LOUDSPEAKER. TWIN CONE 3 ¢hm 35/-.

Bin. WOOFER. 8 watts max. 20-10,000 ¢ps. 8 or 15 ohim. 38/6.

QUTPUT TRANS. EL84 ete. 4/6; MIKE TRANS. 50:1 3/9.

SPEAKER COVERING MATERALS Samples Large 5.A.E.

THE FAI\!IOUS MULLARD 510

£16.19.6
Post 10/6

Main power
amplifier and 2 valve pre-amplifier. Silver Brey Iascia
panel. Volume, treble and bass controls. Function switch:
Radio, Tape 1, Tape 2, Gram LP, Gram 78. Tape output
socket. Valves: 2 x EL84, 3 x EF88, 1 x ECCS3, 1 x EZ81.
Ulira linear Parmeko outpub transtormer. 204B negative
feedback. 10 watts r.m.s. mono. 3 or 15 ohm output.
Brand New. Guaranteed.

ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES
45-page Eagle catualogue §f= Post free.

BARGAIN AM TUNER. Medium Wave.
Transistor Superhet. Ferrite zerial. 9 voli.

BARGAIN DE LUXE TAPE SPLICER. Cuts, 1 7 /E
trims, joins for editing and repairs. With 3 illades

BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add

musical highlights and sound effects to recordings. Will
mix Microphone, records, tape and tuner with 59 / 6
separate controls into single output. 9 voli.

BARGAIN FM TUNER 88-108 Mc/s Six Transistor. Ready
built. Printed Oircuit. Calibrated slide dial £6 1 9 6
tuning. Size 8 x 4 x 2%in. 9 volt. e
BARGAIN 3 WATT AMPLIFIER. 4 Transnsl;or 69 / 6
Push-Pull Ready built, with volume control.

+ RADIO BOOKS + (Postage 9d.)

Practical Transisior Receivers .- Bf
Practical Radio Inside ouf ... . 4/8
Supersensitive Transistor Pocket Radis . 8/8

Radio Valve Guide, Books 1,2, 3or 4 ea
T.V. Fault Finding 405/625 lines....

Shortwave Transistor Receivers .
Transistor Communication Sets
Modern Transistor Circuitg for Beginners
Sub-Miniature Transistor Receivers....
Wireless World Radio Valve Data .
International Radio Statious Guide
ReceiveloreignTV programmes by simple modifications 5/«

Valves, Transistors and Diodes equivalents Manual ...10/6
MANUFACTURERS SURPLUS! 25/-
TAPE RECORDER CABINET. Grey/Red or

Grey 2-~Tone. Rexine covered. Size 16 < 12 x 5in. POST FREE

3 inch MOVING COIL METERS
Various calibrations/movements, 500 Microamp;
1 Milliamp ; 50-0-50 Microamp, etc. S.A_E. for list.

BRAND NEW QUALITY

EXTENSION LOUDSPEAKER

Handsome plastic cabinet, 20ff. lead
and adaptors. For any radio, intercom,
tape recorder, etc. 3 to 15 oims, 30 /_,
Size: 7% X 5% X 8in. POST 2/8

CALLERS WELCOME
ROAD, WEST CROYDON

45/-

FuliList 1/- Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 133 68 pass door. 8.R. Stn, Selhurst. Tel. 01- 684-1665
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Mol K EAST EASY WAY
T0 LEARN BASIC RADIO
AND ELECTRONICS

Build as you learn with the exciting new
TECHNATRON Outfit! No mathematics.

Ne soldering—hut you learn the practical way.

Now you can learn basic Radio and Electronics at home—the
fast, modern way. You can give yourself the essential technical
‘know-how’ sooner than you would have thought possible—
read circuits, assemble standard components, experiment,
build . . . and enjoy every moment of it. B.[.E.T’s Simplified
Study Method and the remarkable new TECHNATRON Self-
Build Qutfit take the mystery out of the subject—rmake learn-

ing casy and interesting.

Even if you don’t know the first thing ahout 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
vou how to use. You need
only a little of your spare
time, the cost is surprisingly
low and the fee may be paid
by convenient monthly instal-
ments. You can use the
equipment again and again—
and it remains your own
property.

You LEARN—hut it's as
fascinating as a hohby,

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

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Dept. 3728 , Aldermaston Gourt,
Aldermaston, Berkshire.

A 14-year-old could under-
stand and benefit- from this
Course—but it teaches the
real thing. Bite-size lessons—
wonderfully clear and easy to
understand, practical projects
from a burglar-alarm to a
sophisticated Radio set .. .
here’s your chance to master
basic Radio and Electronics,
even if you think you're a
‘non-technical’ type. And, if
you want to carry on to more
advanced work, B.LLE.T. has
a fine range of Courses up to
AM.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.

r—---—--------
l To: BAET., Dept. 3ns , ALDERMASTON COURT,

I would like to know more about your
Practical Radio & Electronics Course. Please

720
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"1
ALDERMASTON, BERKS. I
send me full detailsand FREE 164-page book. I

............................. {1 [

F.A.L. PHASE 50

Public Address Ampliﬁer(

A superb solid state A.C.
Mains unit for vocal and
Instrumental groups and
General Public Address use.

J 50 Watts Output (Peak Rating) Y High Sensitivity
Y Output matching for speakers from 3-30 ohms
Y 2 separately controlled inputs

Y Separate Bass and Treble Controls [ SEND S.ALE.
> Frequency Response 22¢.p.s. to 30Kes.

29..

Recommended
Retail price

| FOR FULLY
Available from your focal Deafer |PFSCRIPTIVE
Wholesale and Retail enquiries to Manufacturers LEAFLET

FUTU RISTIC AIDS I-TD: 103 Henconner I.aTe.[eed_ﬂ_S

} TRANSISTORISED

STERED HI-Fl i ..
RECORD PLAYER ’C BA
“TRANSCONTINENTAL”
FULLY TRANSISTORISED STEREOPHONIC
RADIOGRAM CHASSIS
Complete with 2-10” x 6” speakers and the latest

BSR Mono/Stereo Record Changer-a complete
radiogram at half normal price ONLY

10 Waits Total output P&P
17 Transistors & 10 dlodes £36-10-0 17/6
EASILY FITTED NO TECHMICAL KNOWLEDSE NECESSARY
Credit Terms available. First monthly payment
£4.2.2 followed by § monthly payments of £4.2.2.

(Total “*Credit Sale" Price £41.1.3.)
Send £4.19.8 today.

FARTASTIC

which comes complete with
210" x B” speakers and the
latest BSR 4 Speed Stereo/

ced solid state amplifier
‘::;’: %:" deep, 14 transistors
lus 4 diodes, separate Bass
and Treble— 10 waits total
power. Freguency fespense

15,000 ¢/s.
= £ASY TO INSTALL

NO TECHNICAL KEI\:]GWLEDGE
REQUIR
only Gns. +1%ﬁ3P

Credit terms available,
first monthly payment
£36.2 followed by 9
monthly payments of

e362 (Total “Credit 0 cafiers i
Sale' Price £33.1.8). Welcome o
Send £4.3.8 today. -
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MONO TRANSISTOR AMPLIFIER
HSL.700

A really high
fidelity mon-
aural amplifier
with perform-
ance charac-
teristics to
suit the most
discriminat-
ing lstener.
6 transistor
circuit
with in-
tegrat-
ed pre-
ampli-
fier assembled
on special printed sab
panel. ADL61-AD162 operating
in symmetrical complementary pair. Qutput transtormer
coupled to 3 ohm and 15 ohm speaker sockets. Standard
phono inpuf sockets. Full wave bridge rectifier power
supply for AC mains 200-240v. Controls: Bass, Treble,
Volume/on/ofi. Function selector for PUL, PU2, Tape,
Radio. The HSL.700 is strongly cnnstructed on rigid steel
chassis bronze hammer enamel finish, size 94 x5 x 4§ in,
HSensitivity : PU1-50m/v. 56K input 1mpedance
PU2-110m/v, 1 meg input impedance.
Tape-—110m/v, 1 meg input impedance.
Radin—110m/v, 1 meg input impedance,
Output power measured at 1Kc—6.2 watts RMS into 3
ohms, 5.8 watts RMS into 15 ohm. Overall frequency res-
ponse 30 ¢/s-18 Kefs: Continuously variable tone controls;
Bass, + 8 db to — 12 db at 100 e¢/s. Treble, + 10 db to
—10 dh at 19 Ke/s. The H3L,700 has heen 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
aluminium front escutcheon panel, fuil circuit diagram
and operating instructions.

our Speciel  £7 19 §

Price
LOUDSPEAKER BARGAINS
bin. 3 ohm 16/~ . P, & P, 3/-.7 x din.3ohm 21/=-. 2. & P,
4/-. 10 x 6in 3 ohm. $7/6. P. & P.6/- E.M.L 8 % 5 .
3 ohm with high fux magnet 21j-. P. & P. 4/-, E.M.1.
134 x 8in. 3 ohm with high fux cetamic magnet 42/«
(16 ohm 45/-). P. & P. 6/-. E.M.I. 13 % 8in. 3 ori5ohm
;’nth ti’wo inbuilt tweeters and crossover network 4 gns.
. & f~.
BRAND NEW. 12in. 15w. H/D Speakers, 3 or 15 ohmas.
Current production by well-known RBritish maker. Now
with Hiflux ceramic ferrobar magnet assembly £5.10.0.
P. & P. 7/6. Guitar models: 25w. £6.0.0, 35w. £8.0.0.
E.M.I. 3%in. HEAVY DUTY TWEETERS. Powerful ceramic
magnet. Available in 3 or 8 ohms 15/- each; 15 chms 18/6
each. P. & P. 2/6.
12in, “RA'* TWIN (CONE LOUDSPEAKER. 16 watts
peak handling. 3 or 15 ohm 87/8, P 6-.
35 OHM SPEAKERS
34in. 14/-. P. & P. 2/6, 7 % 4in. 21/-. P. & P. ¢/-.
80 OEM MOVING COIL SPEAKERS
High Flux Magnet. 2fin. dia. 12/~ each. P. & P. 1/6.

SPECIAL OFFER
Hi-Fi Celestion Speaker Unit. Size 8 x 4in. Powerful
13,000 line mugnet with specially treated come sur-
r?ou;ﬂ. 10612 obm impedance. Few only at 20/-.
P. 3/

CRYSTAL MIKES. ngh lmp for desk or hand use. High
sensitivity. 18/6, P.

HIGH IMPEDANCE GRYSTAL STICK MIRES. OUR
PRICE 21/-. P. & P. 1/6.

HIGH IMPEDANCE DYNAMNIC STICK MIKES. High sens-
itivity. 39/6 P. & P, 2/6,

S —————————
PYE MIGROSWITUKES §/P. C/0. Lever roller action.
Rating 260v. AC at 5 amps. Size approx. 1x$ x3in.
4j—each. P. & P. 1/- (6 or more post free).

HONEYWELL MICROSWITCHES. S/P. CIO Push hutton
action. Rating 250v. AC at 15 amps. Size approx.
% 3x%in. 5j- each. P. & P. 1/~ (6 or more post free)
TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 12 section Heavy
Chrome. Extends from 7in. to approx. 56in. Maximum
diameter 4in. 10j— each. P. & P, 1/6. 6 section Lacquered
Brass. Extends from 6in. to 221in. approx. Maximum

diameter L in, 5/~ each. P. & P. 1/-.

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--830v. at 2 amps full
wave. Bize 3in. long x 8}in. wide % 3in. deep. Price 32/6,
P. & P.6/-.

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240v, Sec. 9-0-9 at 500 mA, 11/-, P. & P. 2/6.
Pri. 200/240v. Bec. 12-0-12 at 1 amp. 14/8. P. & P. 2/6.
Pri. 200/240v. 8ec. 10-0-10 at 2 amp. 27/8. P. & P. 3/6.
Tapped Primary 200-220-240v. Sec. 21-5v, at 500mA
12/6 P. & P. 2/6.

BRAND NEW DMAINS TRANSFORMERS for Bridge
Rectifier, Pri. 240v. AC Sec. 240v. at 50mA and §-3v. at
1-5 amp. Stack size 23x 2 x24in. 10/6. P. & P, 3/6.
(8pecial guotations for quant;ties.)

S ————————————————————————————————————————
BRAND NEW! PARMEKO MAINS TRANSFORMERS
Primary 110v-250v. Secondary 330-9-330v. 190 mA and
6:3v.at 2 amps, 6'3v at 2 amPsand 63 v. at 1 amp. Con-
pervatively rated. Fully impregnated Electrostatic acreen.
Suitable for vertical or drop through mounting. Overall
size 44 x 3} x 31in. Weight 8 1b. Limited number only a$
87/6.P. & P. §/)-.

P. & P. 78,

SPECIAL OFFER!!

Your opporfunity fo acquire a first elass HI-FI LOUD-
SPEAKER SYSTEM at an extremely moderate price!
Beautifully made teak finish enclusure with most attractive
Tygan front. 8ize 164" high x 101~ wide x 6" deep. Fitted
with E.M.I, Cerantic Magnet 13”7 x 8 bass unit, two H.F.
tweeter units and crossover. Power hardling 10 watts.
Available 3 or 15 ohm impedance.

OUR PRICE WHILE LIMITED STOCKS LAST
8 GNS.

Carriage 10/-

TRANSISTOR STEREO 8 - 8 MK Il

Now using Silicon 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.
Uses 14 transistors giving 8 watts push pulil outpnt 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, all parts
supplied including drilled metal work. Cir-Kit board,
attractive front panel, knobs, wire. solder, nuts, bolts——
no extras to buy. Simple step by step instructions enable
any constructor to build an amplifier to be proud of.
Brief apecification: Freq. response +3dB. 20-20,000 c/s.
Bass boost approx. to +12dB. Treble cut approx, to
—164dB. Negative feedback 18dB over main amp.
Power requirements 25V at *6 amp

PRICES: AMPLIFIER KIT 910.10.0 POWER PACK
KIT £3.0.0; CABINET £3.0.0- All Post Free,

Also available STERED 104-10. 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) 1/8. (8.A.E.).

Official stockists of a.
PEAK SOUND HI—F‘I EQUIPMENT

including the
P.W. DOUBLE 12 STEREQ AMPLIFIER 4 featured
in Practical Wireless April, May and June issues.
Component pack as specified. Total cost £23,5.8 Pins
P. & P. 11/-. (Excluding metalwork, knobs, plugs
and sockets and fuses.)

SPECIAL PURCHASE!
E.M.I. 4-5PEED PLAYER
Heavy 8%in. metal turntable.
Low flutter performance 200/
250 v. shaded motor (90 v.
tap). Ceoroplete with latest
type lightweight pick-up arm
and mono cartridge with tjo
stylii for LP/78. ONLY 83/-.

P. & P.6/6.

QUALITY RECORD PLAYER AMPLIFIER MKII

A top quality record player amplifier employing heavy
duty donble wound mains transformer, BCCS3, ELS4,
EZ80 valves. S8eparate Bass, Treble and Volume controls.
Complete with output transformer miatched for 3 ohm
speaker. Bize 7in. wide % 3in deep x 6in. high. Ready built
and tested. PRICE 78/-. P & P. 6/-.

ALSO AVAILABLE mounted on board 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
Uncut motor board size 141 x 12in. clearance 2in. below.
b3in. above. Will take above amplifier and any B.8.R. or
GARRARD autochanger or Single Player Unit (except
AT60 and 8P25). Bize I8 x 15 x 8in. PRICE 79/6. 7 & P.9/6.

8-VALVE AUDIO

AMPLIFIER HA34 MK 1
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, gize 74" w.x4” d.x
43* h. Incorporates ECCS3,
EL84, EZS0 valves. Heavy
A duty, double wound maina
trapsformer and output trans-
Zlformer matched for 3 ohm
spea.ke r. Beparate volume control and now with improved
wide range tone controls giving bass and treble litt and
cut. Negative feedback line. Qutput 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. Sirvilar in appearance to
HA34 above but employs entitely different and advanced
circuitry. Complete set of parts, etc. 79/6. P. & P. 6/-.

BRAND NEW TRANSISTOR BARGAINS. GET 15
{Matched Pair) 16/-; V15/10p 10/-; OC71 5/-; 0C76 6/-;
A¥117 3/6;2G:339 (NPN) 8/-,

Set of Mullard 6 transistors 0C44, 2—0C45, AC125D
matched pair AC128 85/-; ORP12 Cadminm Sulphide
Cells 10/6. All post free.

VINAIR AND REXINE SPEAKER AND CABINET
FABRICS. Approx. 84in. wide. Usually 35/- yard. Our
PRICE 15/- per yard length. P. & P. 2/6 (min. one yd.).
8.A E. for samples.

POWERFUL COMPACT Motor for 6=9v. Battery opera-.
tion approx 25 mA. Made eriginally for “Staar” and
“Greencoat” record player decks. Built in constant speed

device. Tdeal for models ete. Overall size aPprox 1§ X 1§.
/8 each. P. & P. 1/6 (3 or more Post Free)

A.C. mains
260-240
volts. Us-
ing heavy
duty fully
.solated
mailnag
trans-~
former
with  fall
wave rec-
tification
giving adeguate
smoothing with negligible
hum. Valve line up: —2 X ECLS6 Triode Pentodes.
1 x EZ80 as tull wave rectifier. Two Dual potentiometers
are provided for bass and treble control, giving bass and
treble boost and cut. A Dual velume control is used.
Balance of the leit and right hand channels can be
adjusted by means of a separate ‘Balance' control fitted
at therear of the chassis. Inpud sensitivity is approximately
300m/v. for full peak output of 4 watts per channel (8
watts monn), into 3 chm speakers. Full negative teedback
in & carefully calculated circuit, allows high volume levals
to be used with negligible distortion. Supplied complets
with knobs. Chassis size 11"wx4”d. Overall height
including valves §”, Ready built and tested to a high
standard. PRICK 8 ¢ns, P. & P. 8-,

4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's paeking.
B.S.R. UA25 with latest mono compatible cart. ~ £6.19.8
All plus Carriage and Packing 6/6

LATEST GARRARD MODELS. All t¥pes availahle 1085,
2025, BP25, 3000, AT60 ete. Send 5.A.E. tor latest Prices|

PLINTH TUNITS cut out for Garrard Models, 1025, 2025,
2000, 3000, AT60, 8P25. With transparent plastic cover.
OUR PRICE 6 £ns, complete, P & P. 8/6.

LATEST RONETTE T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo/78. Only 32/6.P. & P. 2/-.

LATEST RONETTE T/O MONO COMPATIBLE (ART-
RIDGE for playing EP/LP/78 mono or sterec reoords on
mono equipment. Only 30/-. P. & P. 2/-.

SONOTONE 9TAHC compatible Stereo Cartridge with
diamond stylas 60/-. P. & P. 2/-

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT

AMPLIFIER KIT
Type TAl

® Peak oui-
put in excesa |
of 1% watis.

components.,
® Built on
printed circuit panel s1ze 6 % 3in.
@ Generous sizeé Driver and Output Transformers.
©® Output transformer tapped for 3 ohm and 15 chm
speakers. @ Transistors (GET114 or 81 Mullard AC128D
and_matched pair of AC128 o/p). @ 9 volt operation.
@& Everything supplied, wire, battery clips, solder, etc.
® Comprehensive easy to follow instructions and circuit
diagram 2/8 (Free with Klt) All parts sold separately.
SPECIAL PRICKE 45/-. P 3/-.

Also ready built and tested. 52[0. P. & P. 3/-

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished ' + :

monaural amplifier
with an output of
14 watts from 2 M
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow reoordsy=—rarrs -

and announcements'

to follow each other. ' ""?’_ "”
Fully shrouded section wound output iranstormer to
match 3-15 O speakerand 2 independent vohime controls,
and separate bass and treble controls are provided giving
good litt and cut. Valve line-up 2EL84s, RCC83, EF&6 and
HZ80 rectifier. Simple instruction booklet 2/8 (Free with
parts). All parts sold separately. ONLY £7.9.6. P. & P, 8/6.
Also available ready built and tested compiete 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 ECL82 triode
pentode valve as andio amplifier and power output stage.
Impedence 3 ohms. OQutput 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 cutput transformer. FEW ONL

OUR ROCK BOTTOM 49/6 P& P
8/-

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

A few minuter from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON S.W.19 Tei.: 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

BARGAIN PRICE
Please write clearly

PLEASE NOTE:P. & P. CHARGES
QUGTED APPLY TO U.K. ONLY.

. & P, ON OVERSEAS ORDERS
CHARGED EXTRA.

Wwww_ americanradiohistorv.com
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BI-PAK SEMICONDUCTORS

KING OF THE PAKS

SUPER PAKS

Unequalled Vaiue & Quality

BI-PAK NEW—UNTESTED
~ SEMICONDUCTORS
Satistaction GUARANTEED in Every Pak, or money back.

Pak No

Ul 120 Glass Sub-min, General Purpose Germanium Diodes ... ..vvuvan.. 10/-
U2 60 Mixed Germanium Trapsistors AF/RF ... ... ................... 10/-
L0} 75 Germanium Gold Bonded Diodes sim. OAS, OA47 ... ............. 10/~

U4 40 Germanium Transistors like 0081, AC128

L953] 60 200mA Sub-min. 8il. Diodes

Us 40 Hilicon Planar Transistors NPN sim. BEY95 A, 2N706

U7 16 Bilicon Rectifiers Top-Hat 750mA up to 1,000V

Us 50 8il. Planar Diodes 250mA 0A/200,202

U9 20 Mixed Volts 1 watt Zener Diodes

Ull 30 PNP gilicon Planar Transistors TO-5 sim. 2N1132 ............... 10/-

T12 12 Silicon Rectifiers EPOXY BY126/197 .. ...................... 10/~
T13 30 PNP-NPX 8il. Transistors 0C200 & 28104. . ..................... 10/-
Tl4 150 Mixed Siticon and Germanium Diodes .......................... 10/--
TU1l5 30 NPN Silicon Planar Transistors TO-5 sim. 2N697 ................ 10/~
TUl6 10 3-Amp Silicon Rectifiers Stud Type up to L,LOOWWPIV .,........... 10/-
Ul7 30 Germaniuitn PNP AF Transistors TQ-5 like ACY 17-22 . .......... 10/-
T18 8 6-Amp Silicon Rectifiers BYZ213 Type up to 600 PIV ... ... ....... 10/~
T19 30 Bilicon NPN Transistors like BO108. ... ... ... ... ... .. ooiinnn. 10/-
TU20 12 1-5-amp Silicon Rectifiers Top-Hat up to LOOOPIV ... . _....... 10/-
T2l 30 AF Germanium alloy Transistors 26300 Series & OC71 ........... 10/-
U223 30 Madt’s like MAT Serjes PNP Tranaistols ..........covieunian ... 10/-
T24 20 Germanium l-amp Rectifiers GIMup to 800 PIV ... ........... 10/-
TU25 25 300 Mc/s NPN Silicon Transistors 2N708, BSY27 ................ 10/-
U266 30 Fast Switching Silicon Diodes like IN914 Micro-min. ............. 10/-
U28 Experimenters’ Assortment of Integrated Circuits, untested. Gates,
Filip-Flops, Registers, etc., 8 Assorted Pieces. .. _.................... 20/-
T29 10 l-amp SCR’s TO-5 can up to 600PIV CRBL/25-600 ............... 20/
T30 15 Plastic Silicon Planar trans. NPN 2N2024-2N2926 ., ,............ 10/~
T31 20 8il. Planar NPN trans. low noise Amp 2N3707 ......ouivuruen... 10/~
U32 25 Zener diodes 400mW D07 case mixed Volts, 3-18 ................ 10/-
T332 15 Plastic case l-amp Silicon Rectifiers IN-4000 series ... ..,.. ...... 10/-
T34 30 8il. PNP alloy trans. TO-5 BCY26, 28302/4 ... ...... ........... 10/-
T35 25 8il. Planar trans. PNP TO-18 2N2906 .................c0cuuuunn 10/-
T36 25 8il. Planar NPN trans. TO-8 BFY50/51/52 ...................... 10/-
T37 30 Sil. alloy trans. 80-2 PNP, OC200 98322 ... .eu'urrvnrnnnn... .. 10/—

38 20 Fast Switching Sil. trans. NPN 400Mc/s 2N3011 . ................ 10/~

U39 30 BF Germ. PNP trans. 2N1303/5 TO-5

U40 10 Dual trans. 6 lead TO-5 2N2060

T4l 30 RF Germ. trans. TO-1 0C45 NKT72

U42 10 VHF Germ. PNP trans. TO-1 NKT667 AF117

Code Nos. mentioned above are given as a guide to the type of
device in the Pak. The devices themse]ves are normally unmarked

FULLY TESTED
3re

TESTED SCR s
PIV 1 Amp BA 16A
50 4/6 B5f— 6/6 9/6
100 5/~ 8/6 7/6 10/8
200 Y- 78 4/- 11/8
400 8/8 96 11/- 13/6
600 10/6 11/6 13/6 15/8
800 12/6 14/- 18/- 18/-

SIL. RECTS.TESTED

PIV 750mA 3A 10A 304
50 1{— 2/9 4/3 9/8
3 3 8

1060 5/- 9/8 12/8 50/
1200 6/6 11/6 15/~ —

INTEGRATED
CIRCUIT
AMPLIFIER

Bim. to the BL402-3 as used
in the “P.E. projects”
Each circuit incorporates a
Pre-Amp and a class A-B
Power Amplifier stage,
capable of delivering up to
3 watts (RMS) Fully
tested and guaranteed, sup-
plied with eircuit datails for
gimple audic amplifier,
amplifier with tone controls
and stereo amplifier, plus
all technical data.

Lowest of Low Price 25/- ea.
16 up 21f= ea. Absoluteiy
unbeatable value only ob-
tainable from BI-PAK.

BRAND NEW TEXAS
GERM. TRANSISTORS

Coded and Guaranteed
Pak No. EQVT.
TL §2G371 071 10/-
T2 82G374 0C75 10/

T3 820(:3744A 0C81D 10/~
T4 82G381A OCS1 -
T5 8263827 0C82 10/~
T§ 82G344A 0C44 10/-
T7 82G345A 0C45 10/-
T8 826378 0C78 10/-

T9 82G399A 2N130210/-
T10 8 26417 AF117 10/~

glI'JLL RANGE OF ZENER
VOLTAG'E RANGE 2-18V.

400mW ........ 216 each.
1-3W . ... 8/8 each
WOW.,., i 5/~ each

All  fully tested. State
voltage required.

120 VCB NIXIE DRIVER
TRANSISTOR. Sim. B8X21
& U407, 2N1893 FULLY
TESTED AND CODED
ND120. 1-24 3/8 each.
TO-5 NPN 25 up to 3/=each.

UNIJUNCTION

UT46 mqvt. axvesds, 7/6
Eqvt. TIS43 BEN3060
25-99 5/-, 100 up 4/= each

F.ET’s To-18 case.
FE19.Eqvt.

9N3819, MPF105, ete.
%/6. each Data supplied.

‘We request you to send all your orders together with your
remittance, direct to our Warehouse and Despateh Depars-

ment, postal address:

BI-PAK SEMI-CONDUCTORS,

Despatch Dept., .0, BOX 6, WARE, HERTS. Postage and
packing still 1/- per order. Minimum order 10/-.

100 mixed 1 W and § W RESISTORS, 10/-; 10, SILVERED MICA CAPACITORS, 10/-;
100 CERAMIC CAPACITORS, 20/-,

PRINTED CIRCUIT BOARD (for 6 Traunsistor Radio) 8% x 2iin. with Osc., Ist, 2nd
and 3rd LF.8. MW. and L.W. FERRITE AERIAL, 2 gang tuner, cucmt dlagram
giving values of components. (Limited quantity). 30/- (2/6 post).

MAKE YOUR OWN RECORD PLAYER. “Soft-Top” Cabinet 7 x 15 x 7in; motor
board (for BSR UA15 or UA25 Autochanger); 1 Tygan for front covering; Amphﬁer
with UY85 and UCL82 valves; Tone & volume, with knobs; 3 ohm loudspeaker to fit;
full assembly instructions. Al for £6.10.0 (part CaIT. 10 [}

STEREO AMPLIFIER type HV—
2 x 3 Watts

Fully built. On off, sep. vol. and tone each channel
12 x 4% x 6in. high. EZ80. 2 x ECLS86; for 3 chm
speakers, double wound main trans: fixing flanges
and base plate; suitable for crystal cart., tuner etc.
£6.10.0 (8/- p. & D)-

STEREO AMPLIFIER type RC—

2 x 3 Watts

Fully built. 2 x UCL82, metal rect: ganged vol.
and tone cont: on-off, balance. 11 x 3} x 4in. high

Double wound mains trans. with supporting
brackets. For 3-ohm speaker. £6 (8/- p. & p.).

MONO GRAM CHASSIS

3 Wave band long-med-short. Gram., 200-250v AC
Ferrite aerial. Chassis 13 x 7 x Sin. Dial 13 x 4in.
Double wound mains transformer 5 valves ECHS1
Evsy, EBC81, EL84, EZ80. Price £10.12.6.

(7/8 p. & p.).

AUDIOQ ACCESS. 1nun. vrder 10/-, 8td. jack plug moulded 2/6; metal 3/8; sockets 2/6;
3+5 and 2-5mm jack plags and sockets 1/- each; phono plugs 1/-, metal 2f-; sockets:
single 10d., double 1/3, triple 2/-; phono line couplers &/-; 3-pin DIN plug 2/9, 4-pin
8/=, 5-pin 8/4; sockets: 3-pin 1/6, 3-pin 1/9; DIN speaker plug 2/6; one-yd screened
lead with phono plug attached, 7 for 10/-; 1-yd with 2-5mm jack plug 19 for 10/-.
All post paid, minizmem order 10/-,

BAXERS Selhurst Speakers, 12in., cast frame, 3, 8 or 15 ohm (state which). Group 25
(25 watt) for guitars, etc, £6.6.0; Stalwart 45-13,000cps, 15W £6.6.0; de Luxe Mk2
dual cone 26-16,000cps. 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. 8.A.E. for enquiries please.

M. & B. RADIO

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

STEREQ 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 Z/- pp.
SPRING LOADED aerial base sections. New 6/6 plus 1/6 pp.
TRANSISTORISED 2 METER CONVERTERS. Please state
preference of LF. 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

YHOF MOBILE TX/RX. Miniature valve xtal controlied 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.

scr$22 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 TRAN-
SISTORS 5/- plus 1/- pp.
2-3W, INTEGRATED
CIRCUIT AMPLIFIERS.
Tested £1, plus 1/-

USED TESTED VALVES. QQVO3/10 6/-, 6AQ5 3/-, 6BJ6 1/6,
ECCB83 2/6, 5U4 6/-, all plus 1/6 pp.

LOTS OF OTHER EQUIPMENT
PLEASE SEND 6d. PLUS S.AE. FOR LIST

L

04202 ........ 3/6
aNGO6-7 ....... 376
aN706 ....... 3/6
aN708 ........ 5/
2N2160 ....... 15/~
ON2646 ....... 15/-
2N27i2 ......, B&/6
22926 ....... 2/6
MATL00-101 ... 3/-
MATI20-121 ... 36
8T140 ........ 8-
8TI4L ........ 4/-
2N3819 ....... 10/~
2N3820 ..... .. 25/
UNB055 .....n. 1216
722
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ELECTROLYTIC CAPACI{IC‘?R%_ (lMullard)_CIO% to + 50%.
Working Voltage apacitance (WF i i
ISW 6:2V 10V ge (V) {6V P (LL J 40V 64V Eélcclf 10 off Pa?’.kS gxé_ces 100 off
' Y N R B -
% 120 4 » 18 1 T S T
250 200 125 80 50 32 20 in 9/6 20/9 70/9
400 320 200 125 80 50 32 1/2 10/4 2216 779
800 640 400 250 160 100 64 1/6 13/4 2916 102/9
1250 1000 640 400 250 160 100 2/- 18/10 3719 134/4
2000 1600 1000 640 400 250 160 2/6 22/3 44/3 165/6
3200 2500 1600 1000 640 400 250 3/ 26/9 59/~ 204/3
800 500 320 5/3 46/6 101/- 343/9
5250 800 500 6/6 57/6 125/4 427/~
000 1250 800 8/- 71/4 157}- 541/8
4000 2500 1600 12/6 91/6 194/9 843/9
6400 4000 2500 15/~ 133/4 291/8 1000/-
g‘?&lﬁsg}{ CAPACITORS (Mullard) SKELETON PRE-SET POTENTIOMETERS (Carhon) .
: : 19, t - 10 off P High quality pre-sets suitable for printed circuit boards of 0-1in. P.C.M.
rices(per) apaci ance eac] I} o 100 off | 100 ohms to 5 Megohms (Linear only). Miniature: 0-:3W at 70°C.+20%
Saolll 0,1015 0-022, 2d " 10/11 36/ %elow M, +£30% above 3IM. Horizontal (0-7in.+4-0-4in. PDC M.) or
0-033, 0-047, 7d. 5/3 1110 37/6 bﬁ?ivcazl-s(rvoiﬁisf)g/zﬁoic b Bl LS LA et
0-068’ 8d. 6/6 13/6 43/9 | Prices—per ohmic value each 10 off 25 off 100 off
0-1 9d. 6/8 14/3 47[7 Miniature 0-3W) .. .. 1/- 8/9 18/9 66/8
853 i/l:l ;fg ig;g tsi—llg Subminiature (0-1W) .. 10d. /1 14/7 46(8
0-33 1/3 10/11 23/3 771 RESISTORS
8gg ;jg }gﬁ ‘2135:1; lggﬁ glr%lx nsatglgirllitg',ncaairbon film, low noise. Capless construction, molecular
o
1-0 2/8 23/4 48/9 165/7 Dimensions (mm. ;lgBody +W; 828
Tubular, 10%, 400V : tW; 10x4-3
Prices per Capacitance each 10 off 25 off 100 off | Leads: 35
value (pF) 10%; ranges; 10 Ohms to 10 Megohms (E12 Renard Series).
0-001, 0 -0015, 0-0022 6d. 415 9/9 33/4 5% ranges; 4-7 Ohms to 1 Megohm (E24 Renard Series).
0-0033, 0-0047 6d. 4/6 9/10 33j6 | Prices—per Ohmic value.
0-0068, 0-01 7d. 511 10711 36/5 each 10 off 25 off 100 off
0-015 7d. 5/2 11/10 3756 |tW 1052 2d. 1/6 3/3 10/4
0-022 7d. 513 12— 37/9 W 5% 2id. 1/9 3/8 11/8
0-033 8d. 5/8 1217 427 | W 109 24d. 1/9 3/8 117
8 827 19d' 6’7 Ig;s 49/_ }W 5 % 3d 2,/— 4/-- 12/‘10
‘068 1d. 7/8 16/7 51)-
01 11d. 8/— 1772 57;4 SEMICONDUCTORS
0-15 12 10/3 22/ 74j- | Type 1 off 10 off 25 off 100 off Type 1 off’ 10 off 25 offl()() off
022 176 14/3 2815 9sj10 | ACI07 3/6 263 63/- 232/9  OAS 2j— 15— 36/— 133/4
0-33 213 1947 4203 1407 ACI127 2/6 18/9 45/- 166/3 0OAS81 2f/— 15/~ 36/- 133[4
0-47 2/8 23/4 48]9 16547 ACI128 2/6 18/9 45/— 166/3 0A202 2/- 15/- 36/- 133/4
Modular, metallised, P.C. mounting, 250V: ﬁgﬂg gt 22;8 ig;: gggﬁ 88%2 gﬁ ig'ﬁ }g%l;: gggﬁ
giffés (ﬁt’i;r)CaPacﬂam each off 25 off 100 off | 'AF11S 2/6 18/9 45/~ 166/3 OC28 9/ 67/6 162/ 598/6
001, 0:015 7d. 52 11/3 38/7 AFl16 2/6 18/9 45/- 166/3 0C35 6/— 45/— 108/— 399/-
0022 d. 5/4 11/9 31/8 AF117 2/6 189 45/- 166/3 0OC44 3/~ 22/6 54/- 199/6
0 033 0-047 8d. 511 12110 4309 BC107 3/6 26/3 63j- 232/9 0CA45 2/6 18/9 45/- 166/3
00 od. 57 1471 71 BC%GS 3/- 22/6 54/- 199/6 0oC71 2/- 15{- 36/- 133/4
0- l 94, 6/5 14/9 51)- BCIQ9 3/6 26/{3 63/- 232/9 QC72 2{6 18/9 45/- 166/3
0-15 11d. 8/2 18/ 62/6 BY234 2/9 243 52/4 177/- 0OC75 2/4 17/6 42/~ 155/4
022 1= 8/o 18/11 6376 BY235 3/— 26/3 56/3 187/6 0Csl1 2/- 15/~ 36j- 133/4
0-33 15 12/6 270- 91/8 BY236 3/3 28/8 61/9 208/4 oCs8ID 2/4 17/6 42/- 155/4
0-47 118 14/8 31/9 107/10 BY237 3/6 30/8 65/6 218/9 OC82D 2/4 17/6 42/- 155/4
068 23 19/10 a3 146/9 BY238 3/9 34/4 71j6 227/6 OC139  3/4 25/- 60/~ 221/8
1-0 29 238 498 160/4 BYZ10 6/- 45/- 108/~ 399/- OC170 2/6 18/9 45/- 166/3
CAPACITORS Yol a8 9 sar Nen S 28 NP W 1%
Subminiature Polyester film, Modular for P.C. mounting. Hard epoxy | BYZ13 4/- 30/- 72/: 266;— (Green) L - 1
resin encapsulation. Radial leads.
+10% tolerance. 100 Volt Working. Thynstors (6] amp)——Stud mounting.
Prices—per Capacitance value (@F) . PLYVY. off 10 off 25 off 100 off
0-001, 0-002, 0-005, each 10 off 25 off 100 off | 100 8/— 60/— 144/ 532/
0-01, 0-02 6d. 4/3 8/4 30/~ 200 10/- 75} 180/- 665/—
g-(l)s lgg. ?E ig;g g} E 400 15/~ 112/6 270} 997/
02 12 10/- 20/10 o 68/6 | VEROBOARD & ACCESSORIES
aqiﬁé:n?G%%Bg%glr%h gAxlal feads, Unencapsulated. 5% or £ 1pf g; Slgl.i.‘Matl‘!X g/gff ;g off 2657 %ﬂ‘ g -Iinj Matrix zlj. off %0 %ff 258 gﬂ”
x 33in, — . — -
Prices——per Capacitance value (uu.F) 24 % 5irln. 3j11 35;10 80;9 Zi : Sﬂn 456 4;..56 96;3
10, 12, 15, 18, 22, 27, 33, each 10 off 25 off 100 off | 3% x 3%in. 3/11 35/10 80/9 32 x 3%in, 4/6 43/4 100/-
39, 47, 56, 68, 82, 100, 120, 34 X 5in. 5/6 50/- 114/7 3% % 5in. 5/6 48/4 111/5
180 220 270, 330 390 .. 5d. 3/7 719 24/~ %pot Face Cutter 7/3 Pin Fitting Too? 9/6
%75%0560 680 820 1, 000 6d 4 8/8 26/8 erminal Pins 2/- (per 25 off); 6/9 (per 100 off)
2,200, 3,300, 4,700, 5,600.. 7d. 5/~ 10/10 33/4
6,800, 8.200, 10 000’ 1 1 000 8d. 65— 13/’,_ 405_ SEND S.A.E. FOR 1969 CATALOGUE
22 000 .. 9d. 6/9 18/- 45/4
POTENTIOI\/[ETERS (Carhon)
Miniature, fufly enclosed, rear tags, carbon brush wiper. Longlife, low noise. ‘n')
BOdy{ll\ila L&m 1%%““11116 lin. ﬁ)}ﬁ }Vgxit 7E°C +20 ,{mb;elowsilgii +30% D UXF D R D E LE CTRO N l cs P
over in, ohms to egohms. Log. 5 Kohms to egohms.
Prices—per ohmic value eac]%l 1?8 ﬁiﬁ 4215/ i?ﬁ 1%(} off 97/ 97A M I I.I. RBAD r CAM BB' D E E
- 150/-
GANGED STEREO POTENTIOMETERS (Carbon) e
%‘w at ;?m? Loéli spm(nek Kt (M4 IM. (Visit us—at our nmew Mail Order, Wholesale and Retail Premiises)
ogari ¢ and Linear: 5k+ 3k to + MINIMUM
Prices—per ohmxc value  each 10 off 25 off 100 off ORDER VALUE 5/~
8/- 70/- 162/6 575/~ C.W.0. Post and Packing 1/6
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Practical Wireless Classified Advertisements

The 'pre-pa.id 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.

MISCELLANEOUS

ETCHED PRINTED CIRCUIT BOARD
KITS. Full instructions 19/6 C.W.O. ‘Circuit-

etch’, 12 Cambridge Road, St. Albans, Herts.

BUILD IT in a DEWBOX q‘lhl’ality cabinet.
2in. x 2}in. x any length. D.E.W. Ltd., Ring-
wood Road, FERNDOWN, Dorset. S.A.E. for
leaflet. Write now—Right now.

UFO DETECTOR CIRCUITS, data. 10s.
(refundable), Paraphysical Laboratory (UFO
Observatory), Downton, Wilts.

MISCELLANEOUS

{continued)

ER CABINET BARGAIN

Beautifully finished in Teak

veneer. Size 16 x 8 x 6 in.

Great value at

ONLY 72/6 each, p.p. 7/6 or

two at 67/6 each, p.p. 10/6.

Send SAE for Hi-Fi lists.

ASR-FLETCHER
{Audio Equipment)

16 ALBION ROAD, BIRCHINGTON, Kent

THE NEW
ELECTRONIC MUSIC FOR YOU

Then how about making yourself an electric
organ? Constructional date available—
full circuits, drawings and notes! It has
5 octaves. 2 manuals and pedals with 24
stops—uses 41 valves. With its varieble
attack you can play Classics and Swing.
Write NOW for free leaflet and further
details to C. & 8. Maude Street,
Darlington, Durham. Send 4d. stamp.

MUSICAL MIRACLES. Send S.A.E. for
details of Rhythm Modules, versatile bass-
pedal unit, self-contained with unique effects,
kits for waa-waa pedals., Also new SOpA
meters, 25/- post paid. HURRY. D.E.W. Ltd.,
254 Ringwood Road, Ferndown, Dorset.

A CORNUCOPIA OF COMPONENTS!
Scarce valves, selected TV components,
Educational and Projects Kits, speakers and
cabinets, transistors. Resistors all values } watt
3d. each. State your requirements. S.A.E. for
details. MAIL-MART, 6 Eastbourne Road,
Pevensey Bay, Sussex.

6 OR 12 VOLT
FLUORESCENT LIGHTS

12 ins. 8 Watt tube ample light for caravan, tent,
etc. Fully translstorised, low battery drain.
Unbeatable at £2 ] 9 6 post paid.

or in kit form ’ 50/-

4 WATT GRAM AMPS.

Volume and tone controls, mains operation,
3() output, new and boxed 6 /_ POST

PAID
Callers welcome

SALOP ELECTRONICS
23 Wyle Cop, Shrewsbury,

Shropshire S.A.E. for lists

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.Q. stating model required.
Also limited range of components and spares.
Send details of your reguirements. R.D.L Ltd.,
Chilton Works, Garden Road, Richmond,
Surrey.

SELL or "exchange for stereo amplifier or
W.H.Y. Little used Heathkit Ra-1. Moffett,
11 Riccartsbar Avenue, Paisley.

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
Rd., London W.2. Tel. 01-723 4455,

BARGAIN PACKS. 200 assorted springs,

nuts, washers, screws. Popular sizes, 716 in-

cluding postage. Cohaven Industrial Estate,
Ripley, Derbyshire.

724

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.

WANTED

WE BUY New Valves, Transistors and clean
new components, large or small quantities, all
details, quotation by return. WALTON’S
WIRELESS STORES, 55 Worcester Street,
Wolverhampton.

WE BUY New Valves and Transistors, State
price. A.D.A. MANUFACTURING CO., 116
Alfreton Road, Nottingham.

WANTED NEW VALVES, televisions, radio~
grams, tramsistors, etc. STAN WILLETTS,
37 High Street, West Bromwich, Staffs. Tel.:
WES 0186.

AVO METERS, MODELS 8 & 9, ANY
QUANTITY, ANY CONDITION, ALSO
WEE _MEGGERS. SEND FOR PACKING
INSTRUCTIONS. HUGGETT'S LTD,
2/4 PAWSONS ROAD, W. CROYDON.

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD
103 North Street, Leeds 7

GEC RELAYS, SEALED, 12v, 180 ohms, four

make-before-break contacts. Also tanlalum

C; acitors 750uF, 3v. Any quantity. 021-454-
5.

SHORT-WAVE LISTENERS

INTERESTED IN SHORTWAVE RADIO?
Then yow’ll be interested in the Radio World-
wide Listeners Club! Thousands of members
throughout the world now receive a magazine
filled with special features dealing with almost
every aspect of communications (including
SWL) and electronics. Discover the Club.
Write for your free sample issue of the Radio
World wide magazine or join now, dues are just
8/4 for your first year. O WORLD-
WIDE LISTENERS CLUB, WNYW Inter-
national, Dept. 188, 485 Madison Avenue,
New York 10022 USA.

WwWwWw . americanradiohistorv.com

SERVICE SHEETS

SERVICE SHEETS. RADIO, TV. 5,000
Models. List 1/6. S.A.E. Enquiries. TELRAY,
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 available.
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 Shepherds
Bush Rd., London W.6. SHE 8441.

FOR SALE
MADE
MORSE "¢ 11

FACT NOT FICTION. If you start RIGHT you will be
reading amateur and commercial Morse within a month.
{Norma) progress to be expected.)

Using sclentifically prepared 8-speed records Yyou
automatically learn to recognise the code RHYTHM
without translating. You can’t help it, it's easy as learning
& tune. 18 W.P.M. in 4 weecks guaranteed.

For details and course C.0.D. ring. s.t.d. 01.660 2898
send 8d. stamp for explanatory booklet to:

G8CHS (BOX 11), 45 GREEN LANE, PURLEY, SURREY

FANTASTIC SALE. 1,000 of the following
Amplifier Kits to clear:
List price Sale price P.8

Swatts £3.15.0 £1.17.6 9V

7 watts  £6.19.0 £2.7.6 9V

10 watts  £8.19.0 £2.17.6 o9V
M. GLEAVES & BROTHER, 28 Wenny
Estate, Chatteris, Cambs.
SEEN MY CAT? 5,000 items. Mechanical &
Electrical Gear, and materials. S.A.E. K. R.

STON, Dept. PW, NEW MILLS,
Stockport.

ELECTRICAL

BEST EVER 200/240 VOLT “MAINS"
SUPPLY FROM 12 VOLT CAR BATTERY
Exclusive World Scoop Purchase. The fabulous
M. 2D American Hoavy Duty Dynsmotor Unit with
a Magsive 220 watt output and giving the most
brilliant 200/240 volt performance of all time.
Marvellous for Television, Drills, Power Tools,
Mains Lighting, AC Fluorescent Lighting and all
200/240 volt Universal AC/DC mains equipment.
Made at tremendous cost for U.8.A. Govi. by
Delco-Remy. This ifi hine Is t
able elsewhere.

Brand New and Fully Tested, only £4.19.6, plus

10/6 postage. C.0.D. with plessure, Money ‘back i not

getll:hted. Please send s.a.e. for interesting Hius.
etails.

Dept, PW STANFORD ELECTRONIOS, Rear Derby
Road, North Pr de, B L hi
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BOOKS & PUBLICATIONS

SITUATIONS VACANT

SURPLUS HANDBOOKS

19 set Circult and Notes .. .. 66p/ped.

1185 set Circuit and Notes 8/8 p/p 6d.
H.R.Q. Technlcal Instruetions. 5/6 p/p 6d.
33 set Technical Instructions 5/8 p/p 6d.
46 set Working {nstructlons .. . 56 p/p&d.
88 set Technical Instructions . Ti-p/péd.
BC.221 Circult and Notes 5/4 p/p 6d.
Wavemeter Ciass D Tech. Instr. 5/6pfp 6d.
18 set Clrcult and Notes .. Bifipfp6d.
BC.1000 (31 set) Circuitand Notes .. 5/t p/p &d.
CR.100/B.28 Circult and Notes .. 10/-pfp8d.
R.107 Clrcult and Notes 7/--0jp 6d.
AR.88D Instruction Manual .. . 18/~ pip 6d.
62 set Clrcult and Notes 6/6 »/p 6d.

Circuit Dlagram 5/- each post free, 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 2/6 p/p 6d.
S.A.E. with ali enquiries please.
Postage 1ates apply to U.K, only.
Mail order only to:
INSTRUCTIONAL HANDBOOKX
SUPPLIES
DEPT. PW, TALBOT HOUSE,
28 TALBOT GARDENS, LEEDS 8

EDUCATIONAL

RADIO OFFICERS see the world! Sea-going
and shore appointments. Trainee vacancies
during 1970. Grants available. Day and
Boarding students, Stamp for prospectus,
Wireless College, Colwyn Bay.

BECOME “Technically qualified” in your
spare time, guaranteed diploma and exam.
home-study courses in radio, TV servicing and
maintenance. T.T.E.B., City and Guilds, etc.:
highly informative 120-page Guide—free.
CHAMBERS COLLEGE (Dept. 857K), 148
Holborn, London, E.C.1.

CITY & GUILDS (electrical, etc.) on “Satis-
faction or Refund of Fee’ terms. Thousands of
passes. For details of modern courses in all
branches of electrical engineering, electronics,
radio, TV, automation. etc., send for 132-page
Handbook—FREE. B.L.LE.T. (Dept. 168K),
Aldermaston Court, Aldermaston, Berks.

RADIO OFFICER training courses. Write:
Principal, Newport and Monmouthshire
College of Technology, Newport, Mon.

TRAIN FOR SQCCESS

WITH 1CS

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 cir-
cuit TV, Numerical control &
Computers. Also self-build kit
courses—valve and transistor.

Write for FREE prospectus and find out
how ICS can help you in your career.
ICS, DEPT. 541, INTERTEXT HOUSE.
STEWARTS ROAD, LONDON, SW8

'METAL WORK

METAL WORK: All types cabinets, chassis,
racks etc., to your specifications. PHILPOTTS
METAL WORKS LTD., Chapman Sireet,
Loughborough

TAPE RECORDER ENGINEER required for -

workshop repair of DICTATING MACH-
INES in Central London. Write to PAX-
DICTATOR (SOUTHERN) LTD., Lysons
Ave,, Ash Vale, Aldershot.

SERVICE ENGINEERS-—we are an old
established electronics company, bui headed
by a young management team and ‘we need you
to help us. Age i1s no barrier to a high salary
as you will find out when you join us, If you
have experience in T.V., Radio or Hi-Fi Service
and want a job that looks ahead phone Michael
Adler at 01-636 9606.

SERVICE ENGINEER. We specialise in the
repair and maintenance of 16 mm. Sound Pro-
jectors, Tape Recorders and similar Visnal
Aids Equipment. We need another engineer
with some knowledge of Audio Amplifiers.
Mast be able to drive, Write: Burgess Lane &
Co. Ltd., Thornton Works, Thornton Avenue,
Chiswick, London W .4.

TV and Radio, A.M.LLE.R.E,, City & Guilds
R.T.E.B. Certs., etc. on ‘Satisfaction or Refund
of Fee’ terms. Thousands of passes. For full
details of exams and home training Courses
(including practical equipment) ix‘-i all branches
of Radio, TV, Electronics, etc. write for 132
page Handbook—FREE. Please state subject.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Dept. 137K), Aldermaston
Court, Aldermaston, Berks.

ENGINEERS. A TECHNICAL CERTIFI-
CATE or qualification will bring you security
and much better pay. Elem. and adv. private
postal courses for C.Eng., A.M.LE.R.E.,
A.M.S.E. (Mech. & Elec.), City & Guilds,
AMIMJI., ALOB. and G.C.E. Exams.
Diploma courses in all branches of Engineering
—Mech., Elec.,. Auto., Electronics, Radio,
Computers, Draughts., Building, etc. ‘For full
details write for FREE 132 page guide:
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, (Dept. 169K), Aldermaston
Court, Aldermaston, Berks.

HENRY'S RADIO LTD.

33 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 sales
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 723-6263.

RECEIVERS & COMPONENTS
BARGAIN PARCELS

Any 5, 9/-; 10, 14/-; 100, £5.10.0 from the
following:

ECC82, ECL80, EF80, EF85, EFI183,
EBF89, EB91, EY86, PCCs4, PCC89,
PCF80, PCL82, PCLS83, PCL34, PL36,
PLS81, PY33, PYS81, PY82, U191, 6-30L2,
30FL1, 30F5,

U.H.F. AERIAL BOOSTER
Transistorised, cavity toned, high-gain.
All uhf channels. Complete with battery
and lead, 69/-, p. & p. 1/-. VELCO
ELECTRONICS, 62 Bridge Street, Rams-
bottom, Bury, Lancs.

FOR TOP DISCOUNT ON
Changers, Amplifiers, Speakers
visit the
HI-FI CENTER
15 Market Shops, Victoria Road
CHELMSFORD,. Essex

RECEIVERS & COMPONENTS

{continued)

WE ARE BREAKING UP
COMPUTERS

EX COMPUTER PRINTED CIRCUIT
PANELS 2in X 4in. packed with semi-conductors
and top gualify resistors, capacitors, diodes,
etc. Our price, 10 boards 10/-. P. & P. 2/-. With
a guaranteed minimum of 35 fransistors.
SPECIAL BARGAIN PACK. 25 boards for £1,
P_ & P. 3/6. With a guaranteed minimum of 85
transistors. 100 boards 55/-. P. & P. 7/6. With a
guaranteed minimum of 350 transistors.
GIANT PANELS. 5}in. X 4in., min, 20 tran-
sistors, 9 X 56 uH Inductors, resistors, dlodes,
etc. 3 for £1. P. & P. 2/-,

As above, only 21 transistors, 70 diodes, 62 min.
Jth.W resistors. 3 for 25/=. P. & P. 2/-.
PANELS with 2 power transistors sim. to 0C28
on each board + components. 2 boards {4 X
0C28) 10/-. P. & P. 2/-.

TRIM POTS. On 2in X 4in boards + Ta caps
and other components. Ideal for organ keyboard
tuning etc. 1002, 500C2, 15K., 20K. State require-
ments. 5 boards 10/-. P. & P, 2/-.

NPN GERMANIUM TO5 1 WATT POWER
TRANSISTORS. On smail heat sink, on 2in. X
4in. panei. 5 for 10/-. P. & P. 2/-.

POWER TRANSISTORS. Sim. to 2N174
ex-eqt. On Finned Heat Sink (10D). 4 for £1.
P. & P.§/-.

DIODES. Ex eqpt., Silicon, 150 PIV, 10 amp.
4 for 10/-. 150 PIV, 20 amp. 4 for £1. Post free.
MINIATURE GLASS NEONS, 13/8 doz.
PAPST FANS. Powerful Extractor/Blower
fans. 4fin. X 4%in. X 2in. 230/250V. 100 c.f.m.,
2,800 r.p.m. 50/ post free.

SPRAGUE POLYESTER. 0-220F 250V small
capacitors. 5/- doz. P. & P, 1/-.

SPRAGUE ELECTROLYTICS. 4uF 150V,
5/= doz. P, & P, 1/-.

NON-POLAR TANTALUM CAPS, 2-2uF 50V.
10/- doz. P. &. P. 1/-.

NEW MIXED COMPONENTS

150 High stab. resistors 5% and better. 12/6.
P. &P. 1/-.

250 mixed resistors $W + IW. 12/6. P. & P. 1/-.
Large handful of mixed capacitors.12/6.P. & P.1/-.
LARGE CAPACITY ELECTROLYTICS
41in., 2in. diam. Screw terminals.

1/6 each post free.

4,000 F 72V d.c. whkg.
10,0001LF 25V d.c. whkg.
25,000(LF 12V d.c. wkg.

4%in. X 1%in. Plessey 5000uF 55v d.c. wkg.
8/~ each.3in. X 1in.Plessey 2,000uF 25V d.c. wkg.
6/ each. 4%in. X t3in. screw terminals 2,500uF

55V d.c. wkg. 8/- each, I

KEYTRONICS,
London, W.8.

52 Earls Court Road

Mail order ohly
Tel. 01-478 8439

NEW VHF KIT

Receives Television Sound, Ambulances, Aircraft, Radio 2,
8 and 4 on VHF ete.

This rovel little set will give you endless hours of pleasure
and ean be built in one evening. The Kit comes with easy
to follow instructions and cireuit. Powered by 9v Battery.
Complete with built in Jack Plug Socket for use with
Earphones or Amplifier.

ONLY 57/~ P. & P. FREE U.K. ONLY
Postal Orders, Cheqies to
Dept. P.W.6

ept. P.W.
Galleon Trading Co., 2984 Lodge Lane, Romford, Essex.

NEW DEVICES AT LOWEST PRICES
GE PA230 Audio Preamplifier 18/6 each.
GE PA234 IW Audio Amplifier 17/6 each.
GE PA237 2W Audio Amplifier 32/6 each.
GE 2N5172 NPN 200mW Transistor 1/9 each.
All with data. CW.O. P, & P. 1/~ per order.
JEF ELECTRONICS, York House, 12 York
Drive, Grappenhall, Warrington, Lancs.
Mail Order only.

ATTENTION, Radio Constructors, Amateurs,
Hi-Fi and Electronic addicts, we can supply all
your needs at competitive prices. Send 9d. for
lists to INVENTRONICS, 14 Elizabeth Drive,
Ferrybridge, Yorkshire.
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VHF RADIO TELEPHONE UNITS
These work in the freq range 80 to 100Mc/s,
boot mounting type, the Rx is a crystal controlied
double conversion type, the Tx and Rx sections
use 16 valves and 14 transistors. Valves Rx
sectlon E88CC, EF95x3 6BH6x6 108C Stab.
Tx section QQV03-10, 5763, EL85X 2, 12AT7
the Modulator, A.F, Amp and O/P stage are ail
Transistorised. HT to the Tx and Rx sections
is provided by 2 separate transistor invertors,
also 4 control and Ae clo relays are fitted,
These units are for use on 12 volt + Ea systems,
supplied with outer cover size 11X 6X 18in., these
units are supplied less crystals in good internal
condition, slightly soiled outer cases through
normal use.

Price £15 plus 10/~ carr,

12 VOLT TRANSISTOR INVERTORS
For use on 12V + or —Ea systems O/P, +250V
DC at 100mA and —25V bias fully smoothed,
two 12V conirol relays are aiso fitted, Well
made unitfully enclosed in box, size 8} X 3%x 3in.
in good condition.

Price £3 plus 4/6 post.

SPEAKER CONTROL UNITS
These contain: speaker 3in, 3 ohm, volume
control swt type, Tx/Rx sel swt, Ind lamp and
Jack socket, these are a neat, well made unit,
size 6X 4% 3in. In good condition.

Price 15/- plus 5/~ post,

SMALL BOXES
These are are a plain All box with hinged lid,
overail size 33X 21 x 11” supplied new.

Price 10 for 10/- post paid.

12 or 24V DC SUPPLY UNIT
1/P 200/250V O/P 12V D.C. at 3 amps twice, can
be connected to give 12V 6a or 24V 3a fitted
mains fuses and swt. These units are of robust
construction and will supply 5a, with circ. Supp-
lied in good used condition.

Price £3/5/— pius 12/6 carr,

MINIATURE PLUGS & SOCKETS

These are a very good quality plug and socket
with cover and cable clamp avallable in the
following ways:

26 way 4/-, 18 way 3/-, 14 way 2/6, 7 way 2/~ price
per pais. Post paid.
Ex modern equip

TWIN RELAYS
These are two relays mounted on a common
base, each relay as two coiis of 60 and 500 ohm
and will work on 6 or 12V D.C. contacts on one
relay 3 N.Q., 1 N.C. 1 C/O other relay 2 C/O and
2 N.C., these are new ex equipment. Can be
cut t0 make two relays.

Price 7/6 each, post paid.

t in good

METERS
Edgewise readlng type 1TmA movement scaled
0 to 2000 yds. linear scate, 10 divisions black
face, white letters, size overall 22 by 1% by 3%in.
deep, good quality, ex equipment.

Price 17/6 pius 2/6 post.

MAINS TRANSFORMERS
Primary 230V 60 c/s. Secondary 350-310-0-310-350
at 220mA, 5V at 6a, 6.7V at 5a, 6-3V at 3a twice,
6-3V ai 1a twice, Potted type, ex equipment.

Price 35/- plus 7/6 carr,

Matching choke 10H, 250mA, 17/6
Primary 240V, 50c/s. Secondary, 0-1-22-23-24V
at 2a, 20V at %a, 6.5V at 5a, 6:5V at 1a, 20V at
250mA. Ex equipment.

Price 22/6 plus 6/- post.

CONTROL PANEL
Contains 15 miniature pots as follows: 1 meg X6,
100K X8, and 1K, AH have 3-dia. shafts with
single nut fixing min. shaft slze %in., body slze
X %in. ex equipment, good condition,

Price 12/6 plus 3/- post.

A. H. SUPPLIES

57 Main Road
Sheffield $S9 5HL

Shop open Mon., Wed., Fri. and Sat. only

726

RECEIVERS & COMPONENTS

{continued)

BARGAIN LIST
Transistors 0C44, OCTY, 0C72, OC4B, at 2/- each.
0C140, B8Y26, BYZ12, BYZ16 at 8/- each.
Metal Rectifiers, 12v lamp contact cooled tec, 3/9 each.
Metal Rectifiers, 12v 2amp at 3/9 each. Metal Rectifiers,
Iﬁ ;G&mp at 7/6 each. TV Metal Rectifiers, 250v 200m/a
a 5

Edgewise Volume Controls 5k Jap Replacements, 3/6 each.
Panel Meters, new square Clear Plastic, 1.65 x 1.65 0-ima
Front at £1.0.0 each.

Panel Meters 500 micro amp at $1.4.0 each.

Toggle Bwitches B8PST, 2/6. DPDT at 8/- each.

New Resistances small 4 watt, at 3d. each.
Transformers-Subminiature output 3 ohms for OC72
etc. at 2/8 each.

Transformers-Subminiature Driver for above at 2/8 each,
Jack Plugs Standard at 2/-. Jack Sockets at 1/9.

Pax Panels 6in. x 4in. x 1/16in. at 104, 8in. x 6in. at
1/6 each.

Condensers 26mf 25v at 1/-. }in. Tron dust cores at
8d. per doz.

Miniature slide switches DPDT at 1/8 each.
Alminium Panels 6in, x 4in, at 1/3, 8ip. x 6in, at 2/~ each.
Earpieces with lead and 3-5 mm Plug 1/9.

Mail Order Only. Post & P.

acking 1/-. 8.A.E. for List.
HALSE SERVICES

38 GLOUCESTER ROAD, FELTHAM, MIDDLESEX

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

N Alloy Chassis
Width Depth 4" Height 6 Height 73" Height
£ 8. d. £ s d. £ 5 d.
13- 33” 12 6 5 0 i8 6
63" i e 6 18 0 100
81~ 33" 15 o 100 110
1~ i 110 16 6 111 3
10 73 18 § 115 6 118 9
12§78~ 110 166 111 0
123" 517 180 114 0 117 6
12§ 83~ 116 0 2 38 0 27 3
14i” a3 15 9 111 6 114 0
4i” 93~ 2 30 215 9 218 6
16L" 84" 118 § 26 3 211 6
17 1057 210 o 350 311 9

Cases—Post 4s.76d. per order. .
Discounts available on quantities.

CHASSIS in Aluminium, Standard Sizes,
with Gusset Plates
Sizes 30 fit Cases. dAll 23" Walls .
8. . " 8. d

®

6°x3" 5 6 10"x7" 8 6 14" x8” 7 3
6”x4” & 9 12”x8” 6 9 14”x9 14 8§
8“x38" & 6 12" x5* 7 6 16”x8” 10 9
8"x6” 7 9 12”x8” 10 9 16"x10” 16 ©

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

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,
Harrogate, Yorks.

COMPLETE RANGE of Amateur, Aircraft,
Communications receivers. Chassis, panels,
meters, cabinets, microphones, etc. Stephens-
James Ltd.,, 70 Priory Road, Liverpool 4.
Tel. 051-263-7829.

EMSAC FOR ANTENNA SYSTEMS AND
CONVERTERS. Please send s.a.e. for details
of 2 metre converters, antennas and trans-
matches for receiving and transmitting.
ELECTRONIC & MECHANICAL SUB-
ASSEMBLY CO. LTD., Highfield House,
West Kingsdown, Kent. Tel. W.K. 2344,
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COMPONENTS
EVERYTHING you need—capacitors, trim-
mers, resistors, pots, VDR’s, thermistors,
meters, Veroboard, switches, solder, wires and
cables, tagboards and strips, screws, nuts,
knobs, panel lamps and bulbs, plugs and soc-
kets, etc. etc., not to mention VALVES AND
SEMICONDUCTORS.

Full price lists free on request

J. R. HARTLEY
78B High Street Bridgnorth Shropshire

BRAND NEW ELECTROLYTICS, 15/16
volt, 0.5, 1, 2, 5, 6, 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.

TO HELP THE HOME CONSTRUCTOR,
Heathkit now make available our surplus
Resistors, Capacitors, etc, at Bargain prices.
Send for lists. E. Moyle, Daystrom Litd..
Gloucester.

150 NEW ASSORTED Capacitors, Resistors,
Silvered Mica, Ceramic, etc. Carbon, Hystab,
Vitreous, -20 watt, 15/~ Post Free. WHITSAM
ELECTRICAL, 33 Drayton Green Road,
West Ealing, W.13.

AERIALS

SW.Ls & M.W. DXers

Whatever your receiver or aerial, you'li be

AMAZED at the improvement our JOY-

MATCH tuners will make:

Type 3A (Full Short Wave coverage):
£4

4.0
Type 2A (Full Medium Wave covetage);
£4.6.

Type SM (Short and Medium Wave) NEW:

£5.10.6
plus 4/6 p.p.
FULL MONEY BACK GUARANTEE

Partridge Electronics
LTD. (PW)

CAISTER HOUSE, PROSPECT ROAD
BROADSTAIRS, Kent. Tel: 0843 62535

BAKER AND BAINES

All aerials available—Engineered to a high
standard. Specials and DX made 1o order.
BBC dipole 30/-, H 42/, 3 ele 89/—, 4 cle 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
D+5.45/-,'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/~, 3 ele 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. 1/II/IIY 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. 3fi. arm 6/3. 16ft. X 2in. poles 59/~
Clamps, couplers, etc. Signal boosters BBC2
97/6. Combined BBCI/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 9in. £10.9.0, 23in. £13.14.0.
SAE for full details please.
Most Television Valves available Brand New
for extra performance 3 months guarantee,
115% off standard price. SAE will bring full
ists.
Carriage: Aerials paid. Accessories——accord-
ing to weight. TV Tubes 12/6. Insurance 5/—
extra. Valves 9d.

i1 Dale Crescent, Tupton, Chesterfield.

TRANSCEIVER. New and unused Hallicrafter
SR 2000 with P/S console and matching aerial
all with maker’s Warranty. £470 o.n.o. WARE,
Sumach, Mill Hill, Edenbridge 330S.
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PLEASE MENTION
“PRACTICALWIRELESS”
WHEN REPLYING TO
ADVERTISEMENTS

est. 1943 JOHNSONS Ter: 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.AE. for literature.

JOHNSON'S (RADIO)
St. Martin’'s Gate, Worcester

ELECTRAMA
FANTASTIC
SPEAKER BARGAIN
Famous English, 12” high
flux, heavy cone, 10 watts
speaker with built-in tweeter.
3 or IS5 ohms. 6

(P. & 1. 4/9)

} 2 for 70/- (P. & 1. €/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 5 /_ Carr.

de luxe model 10/-

With 12" speaker as adver-

tised above £6.5.0. (carr. 10/)

Dept. PW1, 15 High St, Hailsham, Sussex

H A C SHORT-WAVE
. . . KiTS

WORLD-WIDE RECEPTION

e T

Famous for over 35 years for 8hort-Wave Equip-
ment of quality, “H.A,C," were the Original
suppliers of Short-Wave Receiver Kits for the
amlteur constructor. Over 10,000 satisfied

T 1 Colleges, Hos~
pitals, Public Bchools, R.A.F., Army, Hams, ete.

IMPROVED 1870 RANGE

Onesvalve model “DX”, complete kit—price 56/6
(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 shortswave components,
drilled chassis. valve; accessories and full instruc-
tions. Ready to assemble, and of course, as all our
products—iully guaranteed. Full range of other
8. W, kits mcludmg the famous model "K™ and

“K plus™ (il above.) All ord d
by return. (Madl order only.) Send now for a
descriptive catalogae, order form.

“N.A.C."”" SHORT-WAVE PRODUCTS
29 Old Bond Strest, London W.1

TRADER SERVICE SHEETS

5/— each plus postage

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,
YORKS. Tel. Heckmondwike 4285

Indicator Unit Type 26. Size 12 x 9 x 9in.

With Outer Case fittted with 24in, 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. 3/6. Ex unit.

Panel of 19 mixed pots. 5/- post paid. EX unit.

Panels of Resistors and Condensers. 8/- per

doz. post paid. Ex unit.

N.5.F. Toggle Switches. Ex Units. Single

pole 9d. each, post 1/-; 12 for 8/- post baid,

Also with centre off at samme price.

Complete untested 17 inch T.V. Sets 12

channel 50/-, 15(- carriage.

Model Makers Motor with Train of Gears.

24 volts. Will run off 12 or 6 volts at slower

speeds. §/-, post and packing 3/6.

Speakers removed from T.V. Sets. All PM

and 3 ohm. 6in. Tound 3/-, p. & p. 3/-;

6 for 24/-,.post paid. 6 x 4in. 3/-, g &p 3/ 8

6 for 24/-, post paid. 5in. round 3/-, p

8/-; 6 for 24/= post paid. 7 x 4in. 5/-, p. p

8j-; 6 for 34/- post paid. Slot Speakers

8% 2%in. 5/-, p. & . 3/-; 6 for 30/- post paid.

Reclaimed T.V. Tubos with 6 months’

guarantee 17in. Type AW43/80 AW43/88

40/-, MW43/69 :{(? 14in. Type 17/-.

All Tubes 12/- carrxage

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 8 months’ Y
gingle Valves Post 7d., over 3 Va]ves P. & p. paid
ARPI2  1/8 Pg%gi 6B8 , 1/:
EBS1 3 - | 6BW
3. | pros - | exr 118

EF85 3/ 7

BB PL38 /- | 6U4 8-
EBFS0 3/~ | pIg J- | 6P28 8/~
ECC81L 8/~ PpY3s i/~ | 10P18 2/6
BECC82 3/- PY81 /6 | 185BT 8/6
ECCS3 4/~ | PYS2 /8 | 20D 8/~
ECL80  1/6 : P230 i/~ | 20P1 8/~
BF50 1/- 7 Ulgl /- | 20P3 2/8
EF80 1/8 | Uast /~ | 30PL1 5/~
EF81 od. | U282 I~ | 30p12 /-
BYS6 - | U301 /~ | 30F5 26
POC84 - | Us2o B/~ | 80FL1L 57—
PCF80 2/~ | U251 /- | 8/30L2 5/

NEW VALVES!

Guaranteed and Tested
24-HOUR SERVICE

IR 5/6 | DL94 /9 | EY51 6/9 j PL84 6/8
188 4/3 | DL96 /9 | EYs6  5/9 | PL500 18/9
1T4 2/91 DYS6 4/3; EZ80 3/9 | PL504 13/8
384 5/9 | DYB7 4/9 | EZ81 4/6 | Y32 10/~
3V4 5/9 | EABCS05/0 | KTe1 88 | PY33 10/
6AQ5 4/3 | EBC41 9/3 | KT66 15/8 | PYS1 &/
6V6G 3/~ | EBF80 8/- | N78 17/~ { PY82 §/-
25L6GT 4/6 | EBFSS 5/9 | PABCS80 6/9 | PY83 5/8
30018 11/3 | BCC82 4/- | PC86 10/8 | PY8E  6/6
30FLl 18/6 | ECC83 4/8 | PC38  10/:
30FL1214/3 } ECC85 — | PCO7 8/
30¥L141Y/9 | ECH35 §/6 | PC900 7/- | R19 6/3
30p4 11/6 | ECHSL 5/- | PCOS4 6/8 | U26  18/9
30P19 11/6 | BCL80 8/3 | PCC89 B8/11 | U26 11/8
30PL1 13/6 ! ECLS2 6/3 | PCF80 §/11 | U191 18/
30PL1314/8 | ECL86 7/8 | PCF801 6/8 | U193 8/6
CCHS35 13/- | EF37A 6/- | PCF802 8/
CL38 17/8 | EF39 /8 | PCF80511/8 | UBC41 8/3
DAC32 6/8| EFS0  4/8 | PCF80811/9 | UBFS9 6/8
DA¥91 4/8 | EF8s /9 | PCL82 6/9 | UCCE5 6/6
DAF96 6/3 | EF86 /3 | PCL83 8!
DF33 7/6 | EF89 /9 | PCL84 7/~ | UCHS1 6/-
DFo1  £/9 | EFi83 5/6 | POL85 8/- | UCLs2 6/9
/8 | PCL86 8/~ | UF41 10/6
DEK32 6/9| EH90 6/- { PFL20011/- | UF89 8/
DK91 §5/6| EL33 §/8 | PL36 9;8 UL41 10/3
DES6 6/8 | EL34 9/3 (PL81 7/- | UL84 §/8
DL35 4/9| EL4L 10/8 | PL82 §/9 | UY4L 7/-
DL92 5/9] EL84 4/9'PLs3 6/3 | UVS5 5/3

Postage on 1 vaive 9d. extra. On 2 valves or more,
DPostage 6d. per valve extra. Any parce) insured against
damage in transit 6d. extra, Office address, no callers.

GERALD BERNARD
83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON, N.16

We can supply Trader Service Sheets for
most makes and types of Radios, Tape
Recorders and Televisions—Manuals for some.

Che_ques and open P.O.s returned if sheets not
available.

OAKFIELD ENTERPRISES

_ LIMITED
30 CRAVEN STREET, STRAND
LONDON WC2

Make Mode! Radio/TV
i
1969 List P y
A _ | Mfilistis required
:\'ﬁ;‘ﬁble‘at 2/ indicate with X
From
Address

enclose remittance Of ...

(and a stamped addressed envelope)
s.a.6. with enquiries please

MAIL ORDER ONLY (January PW)

WwWwWw . americanradiohistorv.com

P.W. PARTS KITS
P.W. LOW COST HI-FI
January-February, 1968

o o of

£ s.
Basic Plus Pre-Amp Kit 31
Basic Plus Pre-Amp Kit— .
Stereo 6 15
Power Amplifier Kit
(2 required for stereo) 2 10
Power supply kit 4 4
P.W. F.M. TUNER
P.W. February—-March, 1969
Complete Kit 8 0 O

Stereo Decoder for this tuner available
soon. Parts available separately.

S.A.E. for list.
C & D ELECTRONICS,
17 St. Luke’s Road,
Pallion,
Sunderland
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43R WESTEOURNE GROVE Z & | AERO SERVICES LTD. st covrrnon

LONDON W2 Please send all correspondence and Mail-Orders to the Head Office LONDON W1
Tel. PARK 5641 ! Z/ 3 ‘When sending cash with order, please include 2/6 in £ for postage and handling Tel. LANnham 8403
Open all day Saturday

MINIMUM CHARGE 2/6. No ¢.0.D. orders aceeDéed.

oar  gofoaTiory, Ioeas B |los 10| First Quality Fully Guaranteed | 2155 %5/ | Bocas 151 | BEoos 395 | Vokeeddls
0B2  6/6 | 6AUSGT 6EH7 66 | 10D1 8/ EL821 11/- | PCCS9 10/6 | PL509 30/- | UAF4l 10/—
0B3  10/- 22/6 | 6EJ7 /-1 10D2 /- BEL822 18/- | PCCL8911)- | PL801 16/- | UAF42 10/6
003 J— | BAUS 5/- | GEW6 12/- | 10F1 18/ ELL80 15/— | PCC80517)- | PL802 14/~ | UB41 11/-
0D3 /6 | BAVSGTA 6F1 13- | 10F9 10/~ EM34 18- | PCC80617/~ b PLLSO 11/- | UBC4l 9/6
1B3GT 7/6 18/- | 6F6G 5/- { 10F18 - EM71 12/8 | PCE8C018/- | PM84 9/- | UBC81L 8/

EM80 8/-| PCF80 6/6 | PX4 30/~ | UBF80 7/8

114 /6 | BAVE  6/- | 6F11 6/6 | 10L1 /-
EM81 8/8 | PCF82 6/9 | PX25 80/~ | UBF89 7/-

INSGT 8/6 | 6BAWSA11/- | 6F12 4/6 | 10LDX111/-
%Q':S‘GTI ;— 8AXIGT 6F13 7/-)10P13 11—

uS 7 |emas %8 |owis 11l |1oABS 10/ T ENoi '8fa | rover 18- | bYss lsje | Dos. 6
1R — BAG 6. - 112 & 1 P 7 168/~ | PY33 11 Tco2
194 /6 | 6BES  5/- | 6F18 8] | 12406 716 ELECTRONIC VALVES EYs51 8 | PCF80015/- ( PY30 6/8 | UCCss 8/-
188 /- | GBF5 16/- | 6F22  6/6 { 129AD6 7/ [ 20P4 20/- | 85A2  7/6 | DY87 7/- | ECL8l 8/ | gy5; g/ | PcFso110/- | Pysy  6/- | UCFS0 10/6
1T4 /8 | 6BF6  9/- | 6F23 15/6 | 12AHTGT 20P5  20/- | 90AG 48/~ | DY802 10/- | ECL82 8/8 | pyq, 8/~ | PCF80210/- | PY82 6/- | UCH21 11/~
104 /- | 6BG6G 12/- | 6F2¢ 13/8 5/- | 25C5 9/~ | 90AV 48/~ | E55L 55/~ | ECL83 12/6 | gygs 11 | PCK805 15/~ | PY85 /6 | UCH42 13/~
1Us /6 | GBHA 8/6 | 6F25 15/— | 12AL5 8- | 25L6GT 7/6 | 90C1 12/~ | E130L 90/~ | ECL&4 11/- | pygy 10/- | PCF80618/- | PYS8 8/ | UCH43 12/~
Ive /~| 6BJ6 /6 | 6F26 _7/- | 12AQ5 §/— | 26746  8/- | 90CG  25/- | E180F 19/- | ECL8S 10/8 | puyes o) | PCF80818/6 | PY500 20/~ | T2HSI 6/6
1X2B  7/8 | 6BK4 21/- | 6F28 14/- | 12AT6 5/~ | 25Z6GT13/- | 90CV 25/ | E280F 48/ { BCLSS 8/ Y7 s8je | PCH200 PY800 10/~ | UCL81 11/-
2CW4 12/- | 6BK7A 10/- | 6F29  8/6 | 12AT7 6/6 | 30A5  8/-| 807 /6 | EABC808/6 | EF37A 9/- EYs8 8’6 14/- | Pvsol 16/~ | UCLs2 /-
21 /6 BL7GTA | 6F30  7/— | 12AU6 5/6 | 30AE3 8/ | 812A 65/ | EAF42 10/- | EF39 8/- | o .0 5/3 PCL8L 10/~ [ QQVO02-6 UCL83 12/~
3A4 /- 12/~ | 674 /6 | 12AU7 6/~ | 80CI  6/6 | 866A 14/ | EAFS01 9/6 | EF40 10/ | poon 9’ BCL82 /9 48/~ | UD143 15/-
3A6 10/~ gprs 9. | BIBGT B/~ [ 12AV6 6/-| 30C15 15/-| 6080 27/6 | EBC33 9/ | EF4l 12/6 | o, 95' PCL83 18/- | QQVO3-10 | UF9 11/~
3ABGT 10/- | gpNg 18/~ | 697  8/6|12AV7 9/-| 30CL7 16/-| 6146 30/ | EBC4l 10/6 | EF42 14/- | pzoy  3ig | PCL84 8/8 UFLL 10/-
3Q4 /- | 8BNS 818 6K6GT 10/- | 12AX4GTB | 30C18 15/- [ 61468 47/6 | EBC81 6/6 | EF58 13/ i PCL85 9/6 | QQVO3- 20A UF41 10/~
3Q56T 8/- | ¢nNg 8/~ | 6K7  8/8 10/- | S0F5 17— | 6267  8/6 | EBCOO B/— | EFS0 5/~ EZ81  5/8 | porgs 96 105/~ | UFd2 " 12/-
384 - | 6BQ5 5" 6K8G  6/- | 12AX7 6/ | 30FL1 15/- | 6360 25/~ | EBCOl 6/~ | EF83 10/- | EZ90 _ 5/- ( poreg g /- | QQVO6-40A | UF43 11j—
sva 81 SBOS 51 6K23 10/ | 12A¥7 13/6 | SOFLi218/8 | 6989 42/- | EBFe0 8/ | EFss  7/- | FW4/000 | porngs) 110/~ | UFsa 76
SR4GY 11/— Q 13/~ | 6K25 15/ | 12B4A 10/- | 30FL1810/~ | 7199 15/~ | EBFS3 8/8 | EFse  6/8 18/8 | pCL80116/6 | QVO3-12 UFSs 8/
3UdG_ 6/ smaTa 35 | 6L6GT "9/~ | 12BAS "6fg | BOFL1415/6 | 7586 25/~ | EBFSY /6 | EF89 576 | G847X 55/~ | prsgg gor 13/- | UF8e 3/~
3U4GB /6 17;_ 6L7 6/6 | 12BA7 /6 | SOL1 _7/-| 75014 20/- | EBL31 25/~ | EF91  4/8 | GY501 18/~ | Lonr 1) 8P4l 7)- { UL41 18-
svaa 8- | eptl 177 |eL1s o/ |12BE6 /6 | SoLis 17/- | 9008 /@ | BCS3 10/ | EFoa  7/6 [ GZ30 7/g 8/~ | 8P4z 12/- | ULsd 6/8
5YSGT 6/- | gng7 e/ | 6LD20 6/8 | 12BH7 /g | 30L17 17/~ 9003 10/ | Ecss 1¢/- | BF93 4/¢ | GZOL @)= | 8P61 /- | UM4 8-
523 /- 6BWe 16/ | SN7GT 7/-|12BY7 10/- | 30P12 18- | AZ3l 10/- | EC8S 12/~ | EF94  5/- GZ32  9/8 SU2150A UMS4 4/~
5z4¢ (8 6e1  12/-|12C8  ¢/-|30P18 7/-| CBL1 16/- | ECS0 6/ | kKF9s /- | OZ33 18/ . 18 16/- | DYIN 10/-
szaGr 8/- | SBWIT 1308 | 6pgs 138 | 12CUS 18/- | 30P19 15/- | CBL31 17/- | ECo2 @/6 | Ersg 4/- | GZ3¢ 11— ) PRV 91 pgy 4gi” | gynn 11/-
6/30L2 15/— | 8BXS 5/~ | 6Q7  7/8 | 12J5GT 4/- | S0PL1 16/6 | CL83 17/6 | ECe3 9/8 | EF97 10/ | HABCR08/6 B | T2 so | uym 1y
6Asc  8/6 | 0876  8/6 | gRyc /- [12Ks 10/~ | S0PL1s18/- | Cysl 7/~ | BCC3¢ 8/ | EFIS3 /6 | HBCOO 5/~| ... 7g | TT22 50/~ | UY41 8/-
6AB4 6/ | 3G, 9/-)ese * g/~ | 12K70T 7/- | 80PL1e17/- | DAF4L 1i/- | RCC40 11/- | EF1S4 7/- | HBCOI 6/- | PENS 7 /- | U¥s2 10/~
6Ac7 4/ | SUSGT 7/~ | 6g4a 11/ | 12K8 10/ | 8543 10/~ | DAF9l 5/- | ECC81 6/8 | EFS00 20/- | HF93 6/8 h U1s/20 15/8 | UYss  6/6
6AF4A 9/6 (809 178 | ega7 7| 10Q7G 5/ | 35A5 11/)- | DAF92 976 | ECCs2 6)- | EFS04 20/- | HF9L  5/6 /I~ | §20  18/6 | VP23 6/
6AG7 7/8 | SCA4 5/ 14357 g6 | 128C7 5/ | 35B5 13/~ | DAF96 7/9 | BCCS3 6/~ | EFSil 15/- | HK90 8/¢ | PEN384 Uss 15/~ | VP4l -
6aH6 10/- | 5CA7T 10/8 | 5557  7/g|198G7 7/~ 3505  7/- | DCBo 9/ | ECCs1 6/ | EFs12 15/8 | HLo2 /- 10/~ | Go¢ 15/~ | VP138 16—
6AJ8 B5/9 {6CB6  5/8 | 69K7 6/6 | 128B7 &5/ | 35D5  13/- | DF9 7/9 | ECC85 5/6 | EF814 13/6 | HL94 8/- | PEN453DD | U3 /- | VR75/309/-
6AK5 6] | 6CDBGA 68L7GT 6/6 | 12877 b/ | 35566F 9/6 | DK40 10/- | ECC86 96 | EK90 5/~ | KT66 27/6 1/- 1 Us7 30/~ | VRI105/30
6AK6 11/6 23/- | 63N7GT 8/~ | 128K7 8/- | 35W4  5/- | DKO1 7/~ | ECCSS 11/~ | EL34 10/6 | KT88 33/~ | PENA4 a/e U350 /- 7-
6AL3 8/6 | 6CG7 8/~ a8Q7  8/-| 198L7GT 3573 11/- ! DK92 9/~ | ECCO1 4/- | EL36  9/¢ | MBPENT PRS6 T2 8/- | vR150/30
6AL5 8/3 | 6CHS 11/- | 6SR7 7/6 8/- | 35746 5/~ | DK96 8/- | ECF80 7/~ { EL4l 11/~ 10/~ | PF818 17/— U6 5/-
6AM5  5/- | 6CL8 10/ | 6T8 128N7GT 85Z5GT 7/6 | DLOL  5/6 | EOF82 7/)- | EL42 11/6 | MU12/14 PF. 014/— U78 5/- | VU33 10/-
6AM6 4/68 | 6CUS 13/ | gliaaT 12/6 /- | 30A5 13/~ [ DLe2 7/~ | ECF83 15/- | EL8l 10/- 10/~ | PL32 UsL  13/- | VU39A 10/~
6AQ5 6/6 | 6CW4 12/6 | 6Us /- |128Q7 8/- | B0B5 /- | DL93 4/~ | ECFs6 12/6 | L83 8/3 | N78  21/- | P136 11/— U9l 13/
64Q6 10/-{ 6CY5 8/- | 6V6GT 6/6 | 198R7 /8 | 50C5 7/~ | DL94 8/- | ECF80430/— | EL8¢ b/- | PABCSO 8/- | PL8L 0/6 | U201  7/-
6AR5 6/6 | 60YT 12/~ | 6X4 B/~ | 1487 18/~ | 50CDEG DL95 8/~ | ECH42 13/~ | ELS5 8/ | PCS6 11/8 | PL82 8/ | U281  8J
6AR6 6/6 | 6D3 8/ i 6X5GT 5/6 | 20D1 /- .. 80/~ DLo6 7/9 ( ECH81 5/9 | EL88 8/6 | PC8s. 13/- | PL83 8/- | U2s2 /-
6AS5 7/~ | 6DC6 13/6 | 6X8  11/-| 20L1 20/~ | BOL6GT 8/— | DM70 6/8 | ECHS3 8/6 L. EL90 6/6 | PCo7 88 | P18 7/ | USol 11/6
6A87G 18/- | 6DK6  8/6 | 8Y6G 12/- | 20P1 10/~ | 83A1 14/- | DY70 18/~ | ECHS4 9/- | ELOL B/~ | PCO00 9/6 | PL302 15/ | U408 10/~

6AT6  5/- ) 6DQ6B 12/- | 624 5/6 | 203 12/-| 85A1 25/-| DY86 6/6 | ECL80 8/- | EL9S 7/~ i PCCS4 7/~ | PL500 15/ | Udo4 7/8 | 2803U 17/6

5

] NTEG RATED C| Rcu lT N Ew oscl LLOSCOPE WESTING%SUS% ME&?E!“’UR%NCAPS%D WIRE

1N5399, 1, 000 , 15 D.
AMPLIFIERS FROM RUSSIA atumatae +140in, G verall longin (i 1eac) 5 . 416,
GASOSRR B rnpllorhrl i ODxne igband widtiRMas) %)qu:’:xg?erlaol%gnp verall Tonath (v leats) 2-nScim 613,

H a8} 2
dxss)patxon_‘ 26m“ Forolln:ae a8 RF amp]lﬁer, balaxéc"ed SYN C H R O SCO P E TYP E C1 5 €

UA8012 wide Band Amplifier (up to 20mc/s), suibable as
IF Amplifier for VHF/FM receivers
CA3020 General Purpose Audio Amplifier of aﬁOmW

oo viewing - howd, | MULTIMETERS

output 30/~ giving bright display i

CA3036 Buiffer amplifier consisting of {wo ‘super-alpha’ full davlight. Bandwidth TYPE MF16

pair of transistors suitable for stereo pick-up systems 19/~ 0me/s. D.C. voltage range:
0-0-5-10-50-250- 600V

The above four 1.C’s are in TOS encapsulation.
Audio Amplifier providing a max. output of
1-2 watts 85/~
PA234 Audio Ampiifier providing a max. output of
1 wath 27/6
PA237 2 watts Audio Amplifier 40/~
The above three I.C’s are in epoxy moulded double
four-in-line package.
MC1709CG General Purpose operationsl amplifier in
TO-99 case 40/-
TAA268 3-stage direct coupled amplifier for use from DC
to 600ke/s; 70mW dissipation. Output 10mW into 15100

Triggered gweep preset at
1-2-5-10-30-100-300-1000-
3000 sec per sweep.
Free running time base
20 cfs to 200 kefs. Built-
ln duration  calibrator
rovides marks at 005-

A.C. voltage range:
0-10-50-250-500V.
D.C. current range:
500£-10-100mA.
Resistance ranges: 100MQ-1MQ.
The meter is also calibrated for
ca.pa&lty and oufguz level %%a,surve_-
_____ - ments.  Sensitivity 0Q YV,
0 2-1-5-2-100 ysec. Vol Accuracy +2-5% for D.C. and
tﬁ‘ge ;ne?surement scale. +4% for” A.C. measurements
tirc?:s “Perxz'f‘"t'“m 11122 Dimensions: 4} x 3} X 13in. Price £4.5.0.
P Type 108-IT: 24 range precision portabls meter, 5000

load R 0V A.C.
TAA208 3-stage amplifier with eonnection brought out DA o.p.v. D.C. Volts: 2-5-10-50-250-500-2500V. A.C. Volta:
to the individual leads. Bandwidth 600ke/s. 160mwW NOW AT NEW REDUCED PRICE OF £35 10 50-100-250-500-2500V; D.C. current 0-5-5-50-500mA
digsipation. Oufput 10mW into 1500 load Packing, carriage £1.10.0 Retslst:,nc?m 2000-20,000 ohms 2-20 megohms. Power
TAA320 MOST input stage followed by & bi-polar tran- output: calibration in A.C. for 600 ohms line. Complete
.sg“mi Sf,“ge ﬁoomw dA, ssipation. " 13 Iu with prods and batteries, 86.5.0, P. & P. 5/,
AD. Integrates M recejver tircuit containing al
%cnl:ie compolnfnts? except output stage, req\uredﬁtlo ZE N E R Dl ODEs "
uild & complete receiver. 4 - SPECIAL OFFER OF PNP GERMANIUM TRANSISTORS
SL403A 3 Watts Audio A ntoa7-50 L T By ORI, petey gy | ACISA Jarge signa fyDe, suitable for dass B’ output and
Distortion 0°3% at 1 Watt and 0-5% at full output. KSI47A 47V D14A 7.8V D814G 110V oscillator appli -bage voltage—26V.
Frequency respouse 20c/s to 20kc/s. Operating voltage KS156A 56V  DSI4B 8.8V  DBI4D 12-6V Max dissipation S00mW. “iudlo power output per pair
18V. Built-in overvoltage protection. Price, complete “All at 8/6 400mW free air or 1'1W on heat smk Prwe, per pa]r 8/-
with application sheet 55/~ b : AC169 PN Diod | Bias
Data sheets are available for all the above 1.C’s, 5 watts Stud Mounted 15% tolerance ipation 60mW. Max. collector-b: u ge—2V.
ggg gs1gA 333 gg]sg 88V DSITB Max collector current 30mA. Price, each /-
816B 4 16D 82V D817V
OUR NEW CATALOGUE 1969/1970 IS NOW READY. 33V D816V 56V D8I7A 100V D876
lvfhlyggaﬂ'ﬂl%sn PlggggsoFAggMEé E%&%%N%Yggog All 2t 7/8 SILICON MATCHED DIODE PAIRS
A » 4951 Two diodes i T092 12
BSEAL CRATMTERIO OF,SANTION. | T Qo L gy pu | Bimiiemmn i bl
N - d b3 q DBI5V dynamically balanced. Max, reverse voma. e 20V, Max.
%%l;'gggll‘{%%s - OAORk E'gIXEN% léflglg IS %E ka ggg %g%\g% g‘é gglég 18V D815Z dissipation 200mW. Suitable for TV horlgzontal Pphase
H 15! dlscmmnators and similar lications, Pri — each.
OF OMARGE. PLEAGK ENOLOSE QUARTO SAE. Allat 776 Considerable 3t Tor quantities i
728
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&
(Regd Trade Mark)

THE RELIABLE
SOLDERING INSTRUMENT!

SEND COUPON FOR LATEST LEAFLET

ADCOLA PRODUCTS LTD
ADCOLA HOUSE
GAUDEN ROAD
LONDON sw4

Telephone 01-622 0291/3

I E e Oee RN NI I MW REN DM S WOR WA BES iy

j NAME 1
 ADDRESS o I
i i

I
i PW177)

B e oo e e s e e o om0 e s o o

SEMICONDUCTORS
BRAND NEW AND FULLY GUARANTEED

1N914 1/8 | 2N20054 8/- | ACY22 4/-  BD123  21/8  MJ490 2216

1IN916 1/6 | 2N2906 6/~ | ACY28 4/-| BD124 12/ | MJ491  29/8
18021 4/~ | 2N2006A  8/- | AD140 8/-| BF115 5/- | MPF102  8/8
18025 5/— | 2N2923 4/~ | AD149 11/6 | B¥117 10/8 | MPF103 7/8
18113 3j- | 2N2024  4/- | AD16l  7/6 | BFL67 5/6 | MPF104 7/
18120 2/6 | 2N2025  3/6 | AD162 718 | BF173 7/6 | MPF108  8/-
18121 o8 | 2N2026 AF114 5/- | BF180 7/- | NKT0013 8/8
18130 2/6 | » Green 3/~ | AF116 5/- | BF181 6/6 | XKT216 7/8
18131 2/6 | . Yellow 2/9 | AFI117 §/— | BF184 7/6 | NXKT217  8/8
18139 2/6 | ,.Orange 2/9 | AF118 12/6 | BF194 5/- | NKT261 4/~
1844 2/- | 2N3011  12/6 | AF124 4/6 | BFX12 4/68 | NKT262  4/-

2G301 af- | 2N3053 66 | AV125 4/6 | BFX13  &/6 | NKT264 4/-
2G:302 aj- | 2N3054  12/8 | AF126 4/ | BFX29 12/6 | NKT971 4/~

| 5G305 4/ | 2N3035  15/- | AF127  3/8| BFX30  0/- | NKToT2 4/—

26371 3/~ 2N3702 8/6 | AF139 7/8 | BFX35 19/6] NKT274 4/-
2N3703 4/6 | AF131 8/8 | BFX43 8/6 [ NKT275 4/-

2N696 4/6 AF186  11/- | BFX44  8/6 | NKT281 5/6
2N697 AP239 7/8 | BFX84  7/6 | NKT403 15/-
2Ne98 AFZ12  8/6|B¥X85 g/ | NKT404 12/8
2N706 ASY26 5/6 | BFX86  6/8 | NKT405 15/—
poes ASY27  8/6 | BFX87  6/6 | NKT613 8/6
2N708 ASY28  5/8| BFX8 b/~ | NKT674 5/-
2929 ASY29  B/6|BFY10  4/8 | NKT677 5/-
Sk ASZ20 Y6 |BFY17  4/6 | NKT713  Bf-
2N 1090 ASZ21 %16 | BFY18 4/6 | NKT778 5/~
2N1091 BAX13  g/6 |BFY19  4/8 | NKT781 8/
2N1131 BAX16  2/9 | BFY20 12/8 | XKT20329 8/6
2N1132 : BFY4l 10/~ | NKT8011L
SN1302 BAY31  1/8
2 BFY43 12/8 15/6
2N1303 BAY38  3/6 .

3 o BFY50  4/8 | NKT80112
2N1304 BOW07 818 i ppvs1  4/6
2N1305 BCL0S  8/6  ppvse 4/ | NKTS0113
2N1306 BC109  3f8{ppyvrs g
2N1307 BOLS  8/8 gry77  11/8 | 0As 28
2N1308 BCLIS 12/ pyyag  12/6 | 0AS 8-
2N 1309 BCLS B8] pyx19 /6| OAT0 /8
2N1507 Belaa Il-1psxa0 3 | 0473 2/
2N1613 D135 Wi-lgsxor  7jg|0ATS  1/8
2N1711 BOLT - 3/8| pexos  10/6 | 0ABL  1/8
2N1889 BC148 3/8 | paxay 10/6 | OA85 1/8
2N1893 BCL48  3/6 ) gaxog g/~ | 0AGD 1/8
ERELE Boler  3/8 BsXas  1s/e|OASl  1/8
'21\:2144 BC168B 3/8 BSY26 a- QA9 1/8
2N2148 BOLGSC 379 | J3voy 41 |oaseo g
il O

; ; 0C26 8/6

21984 578 Tl B8 méaier 5 | BSY20 2{,5 0028 8;6
aN21044  5/6 | O % 9/ | BOY30  5/8|%3yse 4y | 0035 8/8
22T 88 7S Blg | BCYSL 58| piiad 6/6 | 0C36 8/6
2N2218  B/8 | 2D 28I BCYSZ 716 | payes 8/g | OC44 4/~
2X2919  6/6 G M8imovas 4|3 3%locss 2/8
2N2220  5/- | ACLOT 8/ BCyss 48| Bei0d g/8 | OCT1 2/6
ey o |ACiw 80| BCYSS 408 nsvii yge o0 #e
2N ~ | BCY39 5
IN9365  B)- | ACL9S 4/ | BOW)  djg | BSYSsA /8| OCTS HE

2N2369 5/~ | ACI76 5/ | BCyae g/~ | BY100
2N2369A  5/6 | ACI87 12/~ | BCY43 3/~ |BYX10  5/8| 5507 i
2N©2539 4/ | ACI88 12/- | BCY54 76| BYZ10 9/~ | 0Csa 5/

4/8 | ACY17 5/ | BCY70  4/8 | BYZIl  7/8| (139 818
11/8 | ACY18 &/- | BOYT1 8/6 | BYZ12 6/- 1 0C140 6/6
8/- | ACY19 5/- | BCY72 4/- | BYZ13 5/- 1 0C200 8/6
2N29044  §/- | ACY20 5/~ | BD11s 35/— | MJ480 26/6 | 0C201 718
2N2905 8/- | ACY21 5/- { BD121 17/8 | MT481 2776 | 0C202 10/8

THYRISTORS

MULLARD | LR Yty e 7
P: 50V 8/, 100V 7/8, 200V 8/, 460V 10/6.

INTEGRATED ZENERS. 1§IW’ATT‘2~I7~33V 4//8, e

CIRCUITS 100m/w 8-0-33V 5/,
INTEGRATED CIRCUITS—R.C.A.
O I CA3005 80/, CA3011 20/~, GA3012 25/,
e D CA3013 30/, CA3014 30/, CA3015 25/—
Fefeon 28/6 | CA3019 25/, CA3020 B7/6, CA3021 42/6,
CA3022 35/, CA3023 39/6, GA3026 27/6,

FCH221 Triple 3 N o 5
Input DTL Line 286 | G400 gar " C00%8D 85/~ CA3035 85/,

FCJ101 3 Input FATRCHILD
JK Flip Flop 85/~ | 1900, 914 11/-, 1923 14/
TAA241 Opera- DATA SHEETS FOR RCA DEVICES 2/- per type.
tional Amplifier 47/6
TAA243 Opera- Presets =td., horiz. or vert. 1/6
tional Amplifier 478 | Potentiometers, Log/Lin 3/3 each
TAA 263 Linear MFD ¥V Price | MFD V  Price | MFD V  Price
AF Amplifier 18/6 % ig Hg gg é‘) Hg ?88 64 é;*’
> 5 2 i6 =
R el 2 15 16 | 2 50 18 | 50 w5 B9
2 350 2/- 32 15 1/8 250 50 8/8
2:6 16 1/8 32 450 1/8 320 10 1f8
4 15 1/8 40 6.4 1/8 400 16 g/9
4 40 4/9 40 16 1/8 500 6 2/8
4 3?0 %;g 58 52 Hg 500 25 38
-1 5 b 5 500 50  4/9
SPEAKERS (3 Ohm) 6:4 6.4 1/ 50 50  2/- 640 16 38
107 % 67 3%/8, 8 18 1/)8 | 64 25 1/6 |1006 12 3/8
97 % 4” 2316, 8 40 1/6 | 80 64 1/6 |1000 16 4j-
8 % 5% 18/, 8 460 3/~ | 80 16 1/6 | 1000 25 5/
77 x 47 15/8, 10 15 1/6 100 64 1/8 | 1000 50 %6
“ % 3719/, 10 25 1/8 100 12 1/§ 2000 25 I
37 9/8, 57 14/8, 125 25 1/8 |100 25 1/8 |2000 50 12/8
87 2776, 157 39/8. 16 1s 1/6 {100 50 2/6 |2500 25 9/8
25 6.4 1f8 | 125 4 1/8 |35000 25 12/8

Post and Packing 2/9

VEROBOARD | RESISTORS
+15 Matrix -1 Mavrix | 3 watt 10%, 4d,

217 x 377 B Hes :

s X80 4o § ond 1 vt déd
SEND 6d, STAMP FOR | 33" x 83"  4/3 4/9 . R
CATALOGUE 357 x5 5/6 sre gwa::, 25/ %, 118

217 x 177 12/ wath 2/~
P.P. for Components e n

27 x 177 18/~ 21/8 1 watt Metal Oxide,1/6
1/8 per order C;tte}‘ 9/

A. MARSHALL & SON
28 CRICKLEWOOD BROADWAY, LONDON N.W.2
01-452 0161/2/3  CALLERS WELCOME

Post & Packing TU.K. only, 1/6. Europe 18/-. Commonwealth (Air) 13/-.
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To get the hest gut of your MAGNAVOX DECK. you need &
MARTIN RECORDAKIT. This comprises a soecial high
quality 8 valve amplitier ard pre-amplifier which comes o
you sssembled on {t's printed circuit board — in fact every-
thing for making a superb Tape Recorder, You need np ex-
perience or techpica) skilt 10 bring this about.

THE INSTAUCTIONS MANUAL MAKES BUILDING EASY,
AND SUCCESS IS ASSURED.

Kit comprises; Deck, amphfier, Cabinet and speaker, with
microphone, 7 1200 ft. tape, and spare spool.

ASK FOR BROCHURE 6. TODAYS VALUE £60.
PRICE 39gns.  p.p. 22Z/6. NOTHING ELSE TO BUY

SCOOP ! STAAR RECORD PLAYER |

Deck plays 33, 45, 78, RPM. records 9 wvelt
operated, whh moeno carmdgn BRAND NEW
asxlluslrama

MULLAHD TWATT AMPLIFIER
Portable Transistor Unit-Ideal for Inrercoms,
Baby Alarms, Tele phone,

Recard Players or Guitar Practice.

8 VaitB nans.inw: with veiume control,
ourat 3 ohm:

ideal for use wnh STAAR RECORD DECK.
PRICE 45/-. p.p. 2/6.

OTHER ITEMS. Suitable 7 x 4 inch.

3 ohm speaker 17/6 .. 1/6

Rexine covered cabinet 12 x8 x4 12/6 p.p. 2/6.
P.P.9 9volt battery 3/9. Wrre for lzaftet No. 2,

PRICE 59/6.
p.p. 3/6.
Send for [eaflet
Ne. 2.

GARRARD
RECORD DECKS

BUILD
YOURSELF
A
QUALITY
RADID

All the Jatest modeis BRAND NEW and guaranteed -
TERRIFIT SAVINGS |

“2025 STEREQ

"2026TC DIAMOND, 9TAH C.
*3000 STEREO STAHC.

‘SP 25 MK It

New printed circut dasign with full pawer
outpat. Fully tuneable on both mw/lw,
bands. 7 Mullard transistors, Filted 5
speaker, Room Filling Power. Eawy ta build
with terrific rasults. All local snd conti-
nantal stations. Complete delailed instruc.

tians,
TOTAL COST £6.19.5. p.p. 4/5.

Ask for Leaflet No, 1,

TRANSISTORS DIDDES RECTIFIERS
WE HAVE THE MOST COMPREHENSIVE
STOCK IN GREAT BRITAN.

NEW 186D LiST OF 1000 TYPES,

SEND FOR FREE COPY TODAY iLIST 36)
Whether you sequire one ot 1000, devices we
<an fuifil your arder from stock!

5

GL 75 GOLDRlNG

GL 5 EQE 8. 0
ALSO INSTOCK - THORENS — LENCQ — B.S.R
Carvizge/ingyrance 7/6 extra 6n any model.
wB4 BASES £3.19.6. PERSPEX COVERS £3.10.0,
~Special affer base and cover available for these
models at £4,15.0. Camiage 5/-.

Complete range of Cartridges/Plinths/Covers.
SEND FOR & PAGE BROCHURE 16/17 TQDAY.

For guantity quotations telephone:
(01) 723 0401 Ex. 4. or {01) 402 6323

HENELEC b-5 STEBED AMPLIFIER

Excelient law priced British designed Sterea Amplifier Tor use with
Record Decks, Mike, Tuners,

16 transistor mans operated. Quiput 5+5 watts for 8- 15 ohm
speakers, Black, silver and waod finish, size 13" x 3" &,
PRICE £13.90.0. p.p. 7/6. (Leasiet on request).
Complete Steteo System 5-5,

Garrard 2025 stereo, 5-5 Amplifier, Plinth/Cover, Two 10 watt |
speakers with tweeters in poiished cabinets.

Usual price £47.0.0.. QUR PRICE £39.10.0. p.p. 20/-.

ASK FOR BROCHURE. 13

SINCLAIR EQUIPMENT m
The SINCLAIR IC:10 is the worlds first IIIm
monalithic Intergrated circuit high fidelity power amplifier

and pre-amplifier. The cirout itsel) has an output
power of 10 watts, yer with an overall-siza of 1% 0.4x 0.2in.

OTHER TYPES QOF
INTEGRATED CIRCUITS
RCA. CA3014

RCA. CA3018

RCA. CA3020

RCA, CA3036

Sinclair 1.C.70.

GE. PA230"

G.E. PA234r

G.E. PA237*

59/6
89/8
£5.19.6.
£4.19.6.
£8.19.6.
B9/6
99/6

1C-10 Integrated Circuit Amplifier
Z30 G.E. PAZ46*

SLA402 Plassey

3L 403 Plessey

$.G.5, ULS10

56G.8. ULS0D

5.GS. UL9t4

Mullard TAA263

“‘Deta sheets 3/B set for these,
for others see catalogue,

Stereo 60

PZ5 Power Suppiy

Q16 Loud Speaker

212 Amplifier

PZ 4 Power unrt
tergo 25 £9.196,
14 Speaker system £7.1986.

All post paid. defivery from stock.

BUILD THIS VHF FM TUNER

& MULLARD TRANSISTORS 300 kc/s BANDWIDTH.
PRINTED CIRCUIT. HIGH FIDELITY REPROGUCTION
MOND & STEREQ. A populer VHF FM Tuner for qualiy
and reception of mond and stereo. There is no doubt about it
— VHF FM gives the REAL sounc.

PARTS TOTAL COST EB 19.6. DECODER £5.19.6.
ASK FOR LEAFLET No. (FOR STEREO!

HENRY'S RADIO

i

Mail Order Dept, Components, Olgén Dept.
‘303 EDGWARE ROAD, LONDON W.2.
Telephone: 01-723 1008/9

B - GPEN MON-SAT Sam-8pm THURS. Sam-1pm

ENGLAND'S LEADING
COVMIPONENT AND |
:EQUIPNVMIENT CENTRES

ALL TYPES
OF ELECTRONIC

COMPONENTS

TEST

EQUIPMENT

KITS smmeem 5 1 5.
BUILT UNITS

COMPREHENSIVE - CLEAR - CONCISE CATALOGUES
A Gver 2300 pages fully detailed and illustrated with more than 6,000 stock items, Everything for
amateur and prafessional use. Complete with 5 vouchers, 10/- value, fov use with purchases,
ORDER AS CATALOGUE A PRICE 7/6. p.p. 2/

8 New audio ang high tidelity catalogue 120 pages containing ideas and
eguipment for every application, Special low prices for all leading makes
Flus 12/6 extra discount voucher,

PRICE 5/-.

ORDER AS CATALOGUE B

HIGH
FIDELITY

& GENERAL
AUDIO
EQUIPMENT
CATALOGUE

WHY NOT
SEND
AWAY

pe- 14 1 TODAY!

AUDIO EQUIPMENT

Mono or Stereo Audio equipment developes
frorm Dinsdale Mk.Il — each enfr or system
will compare favourebly with other profes
sional equ pment sefling a1 much higher prices.
COMPLETE SYSTEMS AND MIXERS from

£11.12.6. 10 £38.17.6. (all units avaiiabie
separately).

THE FINEST VALUE IN LOW COST MWIGH

FIDELITY — CHOOSE A SYSTEM TO SUIT

YOUR NEEDS AND SAVE YOURSELF
PQUNDS.

SEND FQR BROCHURES No. 12/14 and 27 TODAY!

VISIT OUR NEW HEFI_CENTRE AT 308 EDGWARE ROAD. for all leading' makes ot
AMPLIFIERS, TUNERS, DECKS, SPEAKERS, MICROPHONES, TEST EQUIFMENT. ALL WITH
DISCOUNTS — IT WILL PAY YOU TQ PAY US A VISIT. AUDIO SYSTEMS £40 — £300 TQ SUIT

EVERY POCKET, DEFERRED TERME AVAILABLE.
SEND FDR ILLUSTRATED BADCLLUE 10117, TWO DEMONSTRATION ROOMS

Electronie Musical Instruments

ELECTRONIC ORGANS

COMPLETE KITE FOR THE HOME CONSTRUCTOR

STAR FEATURES:

*ALL TRANSISTOR FPINTED CIRCUIT DESIGNS.
‘BRITISH DESIGN. “5TEP 8Y STEP DETAILED
INSTRUCTIONS. "SAVES UP TO 50% ON CDMMERCIAL
EQUIVALENT, "EVERYTHING SUPPLIED DOWN TO THE
LAST ITEM. "FULL AFTER-SALES SERVICE & ADVICE.
"CREDIT SALE & HP. TERMS AVAILABLE,

We are pleased to ofter the choice of FOUR
British designs from a single manust portable at
E98 THE MAYFAIR for light or classical music —
to a two manyal five gcrave de-luxe madel with
OAKCONSOLE from£285 for the serious musician.

S‘gAERg BUILDING FOR AS LITTLE
MODELS FROM £98 - £350.

These kits aré the resylt of years of research and
degign and offer the best that is essential 10 good
organ designs, coupled with excelient value are
within the reach of most pockets. No technical skill
or knowledge is required in construction,with the
aid of the STEP BY STEP {liustrated manuats wilf
wproduce an instrument that will be & delight to owii

and use ard will give years of trouble free enter-
tainment for the whole family.

SEND FOR ILLUSTRATED BROCHURES 9/10/17 TODAY |
When in LONDON. . . CALL !N SEE, HEAR, PLAY FOR
YOURSELF. CROSVE
Organ Demonstration Roam 1st Floor

PRACTICAL ELECTRONICS ORGAN - ORGAM COMPGNENTS

i il 281, . :
We are able o supply all tems for this series, detalls an request Buits models available from £124.

High Fidelity and Equipment Centre
309 EDGWARE ROAD, LONDON W.2.
Telephone: 01-723 6963
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