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ELECTROVA MAIL ORDER

SERVICE

EVERYTHING BRAND NEW AND TO EXACT
SPECIFICATION o NO SURPLUS GOODS

AMPLIFIER KITS

PEAK SOUND P.W. DOUBLE 12

Complete stereo kit including cabinet, but less panel and other
metalwork. £23 net. Available in separate packages as follows:
Main amplifier kit £3.19.6 per channel, net. Accessories 19/-
mono, 36/- stereo.

Pre-amplifier kit £1.7.0 per channel, net. Accessories 13/6 mono,
27/3 stereo.

Tone control kit 19/- per channel, net. Accessories 8/9 mono,
22/6 stereo.

Power supply kit £4.10.0 mono or stereo, net.

Cabinet kit £2.12.6 net. Metalwork available separately from
other sources, details on request.

.

30 WATT (designed by Dr. A. R. Bailey). Published May 1968
W.W,, modified November 1968 W.W. i

Full kit for main amplifier £9.9.6 (less power supply). Transistors
only for main amplifier £7.9.6. PC board supplied free with above
kit. Heat sinks for output transistors 8/6 extra.

Power supply kit, unregutat" ~—=mber 1969 circuit £4.14.0:
Regulated version, 60V 1-62 T limiting, rF—qgrant
characteristic: does not nee. 810.0. T f
only: 0-25-45-50V 2A 58/- e —

8 x 8 watt Stereo only. :

50mV into 1MQ, output into

supply. Kit complete £16.1¢

BARGAINS IN L.
ELECTRONIC COM.

Ultra low-noise resistors (under O-

Metal oxide, 2% tolerance, range 10Q to .

series available. 3W rating. 1-24 10d. each;

up 8d. each. (Ohmic values may be mixed to 0.,
Potentiometers, carbon track, long plastic spir:.
linear 22062 to 2-2M(Q) 2/6 each; log 4 7KQ to 2
Dual gang stereo-matched lin or log 10K to 1
Stereo balance log/anti-log 10K, 47K, 1MQ or
All types available with 1A D.P. switch 2/3 extra.

TRANSISTORS, etc.

2N696 5/6 | 2N3704 3/3 | BC107 3/6 | BF

2697 6/~ | 2N3705 3/5 | BC108 3~ | Mc

2N706 3/5 | 2N3707 4/~ | BC109 3/6 | MJ4ddo

2N1302 4/- | 2N3794 2/1% | BC125 12/- | MJ4g1

2N1303 4/- 1 2N42s6 2/11 | BC126 12/- | MJ4ot

’;’:’3"4 4/- | 2N4289  2/11 | BClas 3/3 | MPF103

G 1:5; 2N4291  2/11 | BCl49 43 | MPF10S  7/6

2N2926yellow 1 cheapest FET: BCi69 2/3 0A47 1/9
vellow /9 1§ o\st63 51—

2N2926green 2/3 BC18aL 2/~ QA0 1/3

2N3053 53 | 40361 12/6 | BC184L 2/3 | oA9t 1/3

2N3054 15/6 40362 16/9 BD124 16/- OA202 2/~

2N3055 16/6 | AD149 17/6 | BFX85 8/3 | PadeA 5/9

2N3702 3/6 | AD161 14/- | BFXss 79 | TPMD

2N3703 313 AD162} pr. ‘| BFYS0 49 | (=ORP12) 8/~

Large capacitors, high ripple current types. 2000uF 25V 7/-;
2000u.F 50V 9/3; 5000uF 25V 10/3; 5000uF 50V 17/6. $S-DeC
30/6; 2-DeC DeCstore 69/6; 4-DeC 119/86.

® DISCOUNTS (on all but net items): 10% for tota/ order value
of £3 or over. 15% for tota/ order value of £10 or over.

@® POSTAGE and packing: on orders up to £1 add 1/—. Over £1
post free in U.K. Overseas orders welcomed: carriage charged at
cost.

® CATALOGUE givesfurther details of above products and much
information on semiconductor characteristics etc. 1/6 post free.

ELECTROVALUE

{Dept. P.W.11}

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM,
SURREY. Tel: Egham 5533
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LModel FMX 1917 AM/FM L 198
Sterio Tuner with Dacoder  yayue 50 o
Complete with 2 Jason high For OF

comphianee speaker snclosures 3‘
gns.

{8 ohm}in matching 'rosewood

2.38 1. above bul compirir with

Garrard 2025TC lateat deck,

Pliath & perepex ssper cover

Sonotone 9TAHC Diamond cart 55’”‘.
3 Ae? ahove brr with famous

SP25 semi-transcription deck .‘”':
TELETON. ENrEN

4 Famous F.2000 AM/EM
Sterio Tuner with Deeoder
Complete with 2 Jaon high

. Jeompliance dpeaker encloaures
{8 glim}r matehing ‘roscwood’

Greatel
Red sced

49¢ns.

5 At 4, above but complete with,
Garrard 2025T% latest deck.
Pluth & perapex auper cover,
Souotone ITARC Diarmond cart (@ G",

6 Av S above but with amows
SR25 semi-Lranscription deck "6”3.

NOTn:i- Al Prices are subjeci Toalevation™

wighout prior notice as preser, socks run out:

PLIFIFKS, Mxers 1 Black/Gold
Pre-amphifiers
RATTERIES Chargers 4, Black/Gald,
Fliminators
CABINETS, Chassis.,

$P25 Mill
rice £11.19.6 ...

TELE'I‘ON F 2900 AM-FM
STE| E ER

Year.

5. Red/Blue
b CGreen/Blue

7. Brown/Blue.

9. Green/Gold
10 Green/Buff

n Bll:k/green

12 Brown[green
X ;

Gre:n/Yel!vw

9.
HED TIIIIER
ER

TECHNICAL

NAME

All items must be cleared as we are
taking over a factory and warehouse
in Arundel, Sussex in the New

st | e BUMPER ENLARGED

LOUDSPEAKERS ] a4
Cabinet & Chassis
[MICROPHONES.
PLUGS & SOCKETS, ..
RECEIVERS
RECORD DLCKS .
Record Players. il
SCIENTIFIC. Gifts. .

:| | 79 PAGE FLOG LIST

: 100’'s OF OFFERS.

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

YOUR COPY

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

TB.IIIHHE

BLOCK CAPITALS PLEASE

PW12.69 l
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- WiB-2/6; ALaxd/G;

10uB-4/6: 14L8-4/6. 22u8+10/60.

S

OR CALL AT YOUR NEAREST BRANCH

% A FEW EXAMPLES!
% QUANTITY DISCOUNTS!
+ GUARANTEED GOODS !

MODULES with instructions

ADASTRA Electric EI315 organ, 22[8‘

oscillator, £2/6; E1317 Wireless code
E1818 Dual lamp fiasher, 22/6.

EI1316 Code
oscillator, 22/6;

FANTASTICALLY POPULAR

* TAPE

We offer you fully tensillised polyester/mylar and P.V.C.
tapes of identical quality hi-fi, wide range recording
characteristics as top grade tapes. Quality control manu-
facture. They are truly worth a lew more coppers than
acetste, sub-standard, jointed or cheap imports. TRY ONE
AND PROVE IT YOURSELF.

Standard Play Long Play
8in. 1601t 2/3 3in. 2258t 2/9
4in. 3004t 4/6 4in. 4501, 5/6
Sin. 600ft. e Sin *9001t. 10/6
53in. 9001t 10/6 54in, 1,2004t. 13/-
7in. 1,2001t. 12/6 in. 1,8001t.  18/6
Double Play Triple Plny

3in. 300ft. 4/~ ... 4in. 9004 18/~
4in. 8001t 8/- ... Sin. l,Bl)Olt. 85/~
Sin. 1,2001t. 16/- . 5}in. 2,4001t. 84/~
5}m. 1,8001 19/6 ... 7in 3,8001t.  44/-
?in. 2,4001t. 27— .. Qudrunle Phy

3in. 8/6
Postage 1{- reel.
Post Free less 5% on three reels,
Quantity and Trade enquiries invited.
NOTE: Large tepe stocks at all branches.
V.H.F. FM. TUNER HEADS
GORLA, The famous complete eontinanhl F.M.
tuning heart in dye cast case compl
valve (LF. 10-7 Mc/s) and tuning cord .........., 19/-
FERGUSON. Ditto size 2x2x3in.,, screensd case
with ECC85 valve ... . 170
EHRCORDER. Tape 4

with tape, mike, terrific value.. £5.1
HONEYTONE. A® ahove, but superior finish. .. .86, 190

EAGLE, TE188 !xxm.l QGenerstor all wave, large

size, super aceuracy, big saving . .17 gus,
POSTAGE: Add ﬂb. 1/- 131b., olb., 6/-;
141b., 7/8; 22Ib., 10/8.

AMPLIFIERS

SINCLATR PACKAGE DEAL. 2 x Z12 smps., PZ4
%wer supply, Stereo 25 pre-amp.................. 221

Stereo 25 pre-am
NET. 3-4W AC amplifier chnm—-nonﬂced mc;s n

VALVE RECORD PLAYER AIPLIFIERS
output with 2 valves UY85, UL84.

DITTO high gain UCLS2 valve ....
RECEIVERS
AIWA. ARS813 4-band large radio Lm/si/ss
SUPEEBNID .. ... L i, 2 gns.
WIEN PILOT I1. Airoralt/MW receiver.......... 11 gns.

ERRES. 4-band L/M/8/FM large type wooden cases,
5in. heavy speaker, car socket—bargain ofter .. .12
(normal value approx. 85 gns. i)

FMT640 F.M. TUNER. High sensitivity, uV, high
ﬂdellty. Tesponse 80—)!0000 cps. tuning meter, AFC

t-in power pack, atiractive plinth, provisioned
!or multi-plex (BRP over £30) Super lni
BARGAIN PARCELS
OUR SELECTION—
1:)& MIX!DMB!'.'SIB’I‘OR:B‘1 1—?2 wide selection, o
standard carbon types, good quality ... .......... b

WIXED CONDEN i

CABINETS, CHASSIS
AUTOGKANGE RECORD PLAYER CABINETS

(curlaﬁ /)

LE. Size 17; xlﬁl x 74in. standard lift-up
iia type, cut out for 7 x 4in, speaker and BER VA2S
Snper slim and nmdud 2-knob amp. Colours: grey,

d, tange; Snip ..
PERDIO Shrm.kordalue, sive
as above, but base, trehle, vol
chrome trim

Garrard record player or BSR (please
STEREO CABINETS (carriage 8[—) with two
speaker for tape but easily
adaptable for record player.

(1) Dark grey chrome grill, fixed-end speakers.

Size, 21 x 144 x 74in. deep, 1id 16 x 14} x 2}in. deep.

Four 7 x 4in. speakers, chrome £tiings, black h:nd)e 49/-
(8) Bize, 154 x 15 x 7}in. plus clip-on end speakers.

Size 15x 7 x34in., takes four 7 x 4in. upe:kzn.

black/mottle grey vyanide, chrome fittings. . 68/~
(8) Bimiler to (2). but with lnrgsr de luxe ne
grill speakers, taken 10 x 8in. speakers .....,...... 78/~
MONO TAPE REC ORDER GABINETS Easily con-

vertible to single record piayer’s, instrument cases,
travelling cases, etc., attache case design

19/~
(carr. §/-)

100
silver mica, paper, listed S8y ... 8/6
100 MIXED HI-STAB. RESISTORS. Wellyn 1% to

5% 10 ohms to 2 M egohm-, range {-1W, ideal

quslity amps., meters, etc.. ... 9/6
20 MIXED TAG STRIPS, B.wiy 3/9
25 MIXED ELEOTROLYTIOS H.T., bias :nd
fransistor tynel a_o_gog uo00R0RqapoaooaggERa e
CONNECTIN( WIBE. Coloured, PVC insulated, 5
coilsof 258t each ............. .. ... ... 5/~
TRAKB!STOR K!'l's (Standard superhet sots)
NEWMAR! 1
consisting: mxxor. 2 iL.’s, detector, 1 a.m, and £ P/P
ountputs in maker’spack,only. ......... ... 12/6

GLE. TRE, 6 as above but with addition of a
thermistor. Greatiy reduced ..................... 18/~

MIXED BARGAIN _PARCELS k%

coils, k
plugs, Iookotl, knobs, potentlomataﬂ condmlorl. re-
sistors, nuts, bolts, cabinet ltﬁm, swiiches, ;;Jvu,

mps,
flers, transistors, ste., etc, O

boards,
recti efe, !’FERIDuulmm!uoﬁon
of list value, DUE T0 HEAVY DEMAND, we now pack
them in several sizes—BE AMAZED'I—TRY ONE NOW:
31b. parcel (post 8/-), 9/-; 7Ib. parcel (post 5/-), 17/6:
141b, parcel (post 6/6), 28/-

FANTASTIC BARGAIN OFFER
PARCELS OF POTENTIOMETERS
Twanty !lve mixed typel. _our ulechon. hom gauged,

retets, log. and Hn.,
n approx. 4id. each! . . .9/6

JEGHNICAL
THADIHG

% LONDO
% BRIGHTON 3375555

% PORTSMOUTH &% 50
% SOUTHAMPTON 2258

Tel. 25851
% MAIL ORDER

Devonisn Court, Park Crescent P}
Brighton (Tel. 880722) 24 hour Telephmu €.0.D.
Order Recording Service

10 Toitenham Court Rd., W1
Tel. MUSonm 2630

Widest range of audio equipment and electronic com-
ponents din all hranches at keenes! prices. Complete
installation quotations a speciality,

553



AMAZING VALUE AD-309K PICK-UP ARM .7 aitabee

This pew AUDIO DEVELOPMENT precision counterbalanced pick-up arm—ready fitted with the
tatanding AD-76K tic cartridge—offers a truly remarkable breakthrough in quality and value

for the Hi-Fi enthusiast. The arm is constructed of brass throughout, heavily chrome plated; uses needle
and miniature ball race bearings; both coarse and fine balance adjustthent is provided. The fixed head

has standard {in, mounting centres and is finished in black enamel with chrome lifting handle. Tech, *
details: Overall length 285mm; needle to pivot length 223mm; offset angie 24°; overhang 10mm.
Requires single 7/,4in. dia. mounting hole. Completely wired, with all fixing nuts and washers. Arm reat
di d LP stylus/

also supplied.
BRIEF DETAILS OF AD-76K. Magnetlc cartridge: High with stereo
Output 5mV, frequency response: 20~20KHz, tracking weight 2 grammes.

=

i

LASKY'S PRICE £9.19.6 r..:.

L 4

LASKY'S EXCLUSIVE
MK METER KITS

These two meter kits by TMK offer the unique opportunity of building & really first-class
precision multimeter at a worthwhile saving in cost. The cabineta are supplied with the
meter scale and movement mounted in position; the Model 200 also has the range selector
in position. The highest quality components and 1% tolerance resistors are used
th h Both offer professional stand: ot accuracy. Supplied complete with full
construotional, eironit and operating instructions,

MODEL 200

20,000 O.P.V. MULTIMETER, Features 24 measurement
ranges with mirror scale. Large 3 x 2in. meter. Full scale accu-
racy: DCV and current: +2%, ACV: 139, resistance + 3%,
8pecial 10-6V DC range for transistor circuit measurements.
SPECIFICATION
® DCV: 0-0-6-6-30-120-600-1,200V at 20K/OPV. @ ACV:
* 0-6-30-120-600-1,200V at 10K/OPV. @ DC Current: 0-0-6-
6-60-660mA. @ Resistance: 0-10K-100K-1M-10M/ohms
(68-580-5-8K-58K at mid-scale), @ Capacitance: 0-002-0-2uf
(AC 8V range). @ Decibels —20 to +63dB. @ Output: 0-05ui
blocking capacitor. Uses two 1-5V (U,7 type) batteries, Black
b::lellte cabinet—8ize 5} x 3% x I1fin. Complete with test
leads.

MODEL 5025

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

Uses an entirely new range selection mechanism
which permits the use of a really large
meter in & more compact cabinet. The range
selected is clearly indicated on the actual
meter face. High apeed rotary range selection
knob; algo features polarity reversal switch,
shielded ' meter movement with overload
protection circuit; Special uA and mA
measurement ranges.

SPECIFICATION @ DOV : 0-0:25-2-5-10-50-250-1,000V at 25K /OPY. 0-0-125:
1-25-5-0-25-125-500V at 50K/OPV. @ ACV: 0-8-10-50-250-1,000V at 2:5K/OPV, 0-1.5,
5-28-125-500V at 5K/OPV. @ DCuA: 0-25uA at 125mA: 0-50uA at 250mA, ® DCmA:
0-2:6-25-260mA at 125mV; 0-5-50-500mA at 250mV, Amps: 0-5A at 126mV;
0-10A at 250mV. @ Resistance: 0-10M/ohms (13, 65, 650, 6-5K and 66K fohms at centre
acale). @ Output: Capacltor (0-1uF, 400VW) in series with ACV ranges. @ Declbels,
—20 to +81-5dB in 10 ranges. @ Operates on two 1-5V (U.7 type batteries). Black bake-
lite cabinet, size 51 x 64 x 24in. Btrong, resilient plastic handle. Complete with test leads.

LASKY'S PRICE £10.10.0 r.: s

ALSO AVAILABLE READY BUILT AND TESTED £12.10.0. Post 5/-.

Carrand

AT-60 MkH-4 speed auto-
changer—Iless cartridge

£13.5.0

:&?mﬂﬂs e AP75 less cartridge . . o0 £18.10.0
ets ge .. 0@ 9. SP25 Mk II less cartridge .. £11.19.6
1085 with GOM21 mono cart- SRP22 Mains model less cart-
ridge, Btereo compat, £6.19.8 ridge .. .. . £6.12.10
with 9TA stereo dia- SRP22 Battersy model less
cartridge . .. .. £7.15.3
TRANSCRIPTION DECES
401 . oo .. .. 228.10.0

GARRARD BASES
wgﬁlssfiul; WB4 Mk IF £268.11; WB5

BSR UA47 Jess cartridge .. 25.9.6 .

SINGLE PLAYERS CLEARVIEW PERSPEX COVERS:

AP75 with AD.B8K magnetic SPC1 £8.5.0; SPC4 Mk 11 £4.6.6,
oartridge .. .. .. £21.10.0 Postage on all above 5/-

554

DENSHI BOARD KITS

NEW EXPERIMENTAL
AND EDUCATIONAL CIRCUIT
SYSTEM

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

parent plastic blocks bearing the

. - THESE ARE JUST A FEW OF THE
appropriate circuit aymbol and v;
this wnabiing even the ety CIRCUITS YOU CAN BUILD IN
novice to visnally grasp the funda- MINUTES
maentals of circuitry after only a few VARIOUS RADIO RECEIVERS, AMP-
moments study. In sddition each LIFIERS, MORSE CODE PRACTICE
DENSHI BOARD KIT comes com- DEVICE, CONTINUITY TESTER,
plete with an 850 page manual of SIGNAL INJECTOR, SIGNAL TRACER,
circuits and data. WIRELESS MICROPHONE ETC., ETC.

DENSHI BOARD KIiT SR-1A comprises:

Base board; tuner block; 4 resistors; choke coil; transformer; 28A transistor for RF; 2
diodes; 3 capacitors; battery block; morae key; antenna lesd; crystal earphone; various
bridge and connecting pieces. This kit permits the building of 18 basic cirouits.

I LASKY'S PRICE £4.19.6 ro::s I

DENSHI BOARD KIT SR-2A 4 §8-14 but with the following additional parts;
288 t 1! for AF; 2 1 ; crystal ; test probes; electrode
additional connecting pieces; 9V battery. This kit permits the building of 80 basic civenits

e s ——— L e e
LASKY'S PRICE £7.2.6 r2c |
DENSHI KIT MANUALS *= sgiste sty at 418 post e

NEW INTERNATIONAL TAPE |
FAMOUS AMERICAN MADE BRAND TAPE at RECORD LOW PRICES

3in. Message tape, 1501t ,.,,... 2 8 5Jin, Standard play, 850ft, PVC , 11 6

8in. Message tape, 2251t. 3 ® 5iin. Long play, 1200ft. Mylar ., 15 0

3in. Message tape, 300ft. 7 8 5iin. Triple play, 2400ft. Mylar , 45 0
7in,

8}in. Triple play, 600ft. Mylar .. 10 0 8tandard play, 1200ft. Ace-
4in. Triple play, 900ft. Mylar ., 178  tate .. ...................
8in. Double play, 1200ft. Mylar Ig 8 7in. Standard play, 1200ft. My.

1 I aoogoaononanen 9g0poo0a ize
5in. Standard play, 600ft. PYC . 8 8 7in. Long play, 18001t. Mylar .. 10 8
bin. Triple play, 1800ft, Mylar . 85 0 7in, Double play, 24001t. Mylar 85 0
biin. Double play, 1800t. Mylar 28 8 7in, Long play, 1800ft. Acetate , 15 0
5%in. Long play, 12001t. Acetate . 12 8 7in. Triple play, 36001t. Mylar . 50 0

: bin. Long play, 900ft. Acetate .,
I P. & P. 1/- extra per reel. 4 reels and over Post Free. §pecial quotes for quantities

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

BUDGET PRICED
{ NEW Casserres from u.sa.
|

GET YOUR LASKY’S AUDIO-TRONICS PICTORIAL

16 colour page catalogue in large 16 x 11in. formal packed with 1,000’ of items
from our vast stocks. Hi-Fi, Radio, Rlectronics, Test Fqui C it

etc., etc.

Send 1/~ for post only and inclusion on our regular madling list (B/— overseas)




FOSTER

“Criterion” Mkl

2 SPEAKER TWO WAY BOOK-
SHELF SPEAKER SYSTEM

Another high wquality  sub-miniature
bookshelf system from Foster.  The
“Criterion”™ MEK. 1 is a sesled infinite
haffle type enclorure using 5iin. bass)
ruid-range woofer with rolled cloth edge
and u 2fin. HF cone type tweeter. The
compact cubinet is construeted of Y.
laminate with hbandasome olled walnut
veneer tinish and black woven acoustie
gauze front panet with satin chrome ecdge
insert.  BPEC: Frequency range 90~
20,000Hz. Power hamiling 10 watts. Impe-
dance B ohms. HF crossover. Bcrew tag
connections at rear. Size 12} x 73 x A2in,
The performance of the “Criterion™ iy
superior fo many larger and more expensive
units and at Lanky's  excltimive price

offers absolutely unbeatable vale.
LASKY'S

price - £9.10.0 %,

FANTAVOX TV-1008

VHF AIRCRAFT BAND
AND AM RECEIVER

The first pocket vize Receiver of its
type allowing veu to “tune .
anywhere ta the entire air-to-
gromud, ground-to-air eomnmunica-
tions hand covered by 108-137Me/s
in addition to tnll AM medinm wave
bam! cover of 333-1605Ke/x. An
extrenmuly sensitive 10 transistor
and 2 dinde, superbet cireuit plus 1
variahle ecapicitor and 1 thermiator.
tntermediate trequencies: AM-455
Ke/s:  VHEF-10-TMc/x. Output
power: 200mW. 2iin. Permanent
Dyramie 8 ohmn speaker, earphone
o provided for “silent’ listening
A built-in ferrite rol aerinl i
proviled for AM reception and a fully directional telescopie antenna for VRF reception- -
the latter when collapred neatly clips across the top of the set. Power ix {rom 4-1-5v
penlight cells and « Jack socket for connection to a wuitable AC eonverter in ino proviled,
The Model TV-1008 i extremely well made and finisheil in grey plastic with metallic

.‘i‘ﬁ. "
o “)*——z -

bLlue speiker batflle, chrome telescs 3 ached wrikt strap 1s alsa provided,
Hize A7 < 3] » ) iin. Uomplete with hatteries, magnetie enrphone, instructions ote.

| LASKY'S PRICE £8.7.6 ros- |

MIDLAND Model 10-502 VHF
AIRCRAFT BAND CONVERTER

An entirely new jtem for the radie enthusiast bringing instant
reception of the ground-to-air, air-to-ground waveband. For use §
with any standard AM or FM radio covering 533 to 1605Ke/s, 88
to 108Mce/s respectively—with no electrical convemion or connec-
tion required. The Mode! 10-502 welf powered by one 9V (PP3
type) battery is merely placed ciane to the receiving set and then
tuned over 110 to 135Mc/s which covers the whale alrernft com-
munications band. Volume and reception etfectiveness is adjusted
by moving both sets to the most favourible pasition and balane-
ing the vol. controlk of eack accordingiy. The Model 10-502 has a
smartly designed black plastic cabinet with brushed metal front
panel and 18in. chrome telescopic antenna, size only 4 > 2§ x 23in.
{inc. knohs), Complete with battery :nd full instructions.

s 79/6 -

Branches

207 EDGWARE RCAD, LONDON. W.2

Iasky's RRadiol..immited gpyi

High Fidelity Audio Centres Q?
Tel: 01723 327V 4945 TOTTENKAM CT. RD. LONDON, W1 Tel 01580 2573
33 TOTTENHAM CT. RD. LONDON, W1 Tel. 01-636 2605 | Open alt day. 9 am

Open all day. S am p.m. Monday to Saturday

152/3 FLEET STREET,LONDON.E.C.4 Tel: 01

Open all day Thursday, early closing 1 p.m. Saturcay

ALL MAIL ORDERS AND CORRESPONDENCE T0: 3-15 CAVELL STREET, TOWER HAM

2833|118 EDGWARE ROAD, LONDON, W.2 Tel 01723 9789

Open all day Satordiry, early closing 1 pan. Thursday

THE
WORLD'S

SCOOP! yomios

6 TRANSISTOR TWO WAVEBAND
RADIO RECEIVER FROM RUSSIA

THE
Astrad
ORION

Muade to the highest Kossian i
space-age standard—this remark- - BATTERY
able  micro-set  measures  only 3 % CHARGER
W o 13, 2 58,000, vet it y
contains 6 transistors and other
components combined in & phuto -

etched drenit, only § % }in.: tuning capacitor, ternte rod nerial, battery, wave band
selection awitch, etc. Output to a high impedance crystal earpiece, giving mnple volume
(nutomatically adjusted) and clear tone. Bricf tech. spec.: Wavehaml coverage—Medinm
wive 525 to 160 ke/s, Long wave 150 kefs ta 408 ke/s. Senaftivity : 35MV max. Selectivity—
104R (at 30 ke/s de-tuning). Power xource: I x 1-4V Mercury hattery

The Orion i nupplied fully hullt and tested complete with battery, left und right fitting
earphone supports and attrictive black and ivory plastic carryving case—the Orion is an
ideal gift for all, providing a constani source of enjoyment without disturbing others,

mce . ONLY 39/6 E

*NOTE: The battery we supply with the Orion is a rechargeable type. Charger units are
labl bl you fo rech the battery from AC Mains 220/240V supply.

CHARGER 19/6 eXtra ros rres wits radio—othormise 21..
SPECIAL HI-FI OFFER
AD_86 STEREO MAGNETIC

CARTRIDGE

The famous AUDIO DEVELOPMENT AD-86K high com-
pliance stereo magnetic cartridge mow at sur “all time
low™ spectal price uffers you the opportunity of obtaining
maguetic pickup quality for vour hi-fi at a price you can
afford. Brief Spec.: Diamond LP atylus. Complianece
10%x10—6femidyne.  Frequeney  responwe  20-20KHz.
Chunned separation 2348, Ontput 51V, Trucking prexsure
3 grummes ¢ 0-5gm. Standard yin, mounting. (Replsee-
ment styluk : luble). Don’t mise this great chance.
List Price £6.2.8.

| SPECIAL PRICE ONLY 69/6 rwu. |

LASKY'S ENCAPSULATED
SOLID STATE MODULES

8ize of each munlule only } x 1} « Iin. Ready for
immediate use—just connect to power soarce (usuxliy
9V hattery), input amd output. Encapsulated modajex
are shockprnof and almeat indestructible. Complete

with full ins. Post 1/8 each,

E-1811 Phono Pre-smp Module—manx. onut-
put 3V. RMB, faput 50mV, input imp. 29/6
100k Q, gain 28dB, RIAA compensation.

E-1312 Tape Head Pre-amp Module—max. output 3V, RMS, input 30mV, input 29/6

tmp. 100k}, gain 254B, NARTB conpensation.

E-1813 Microphone Pre-amp Module—max. output 4V, RMS, input 50mV, input 29/6

imp. 100k Q, gain 2848, response 10-50ke/s.

E-1314 Power Amplifier Module—max. output 3001aW’, input imp. 1lkQ, gain 29/6

2048, response 30-10k/es, distortion 39, at 20mW,

E-1315 Electronic Organ (tune uscilinior) Module—frequency 200-1,000¢/x. 25/_

output 80mW. For uue with keyboard, viriabie resistors and 8¢} speaker.

E-1318 Morse Code Practice Oscillator Module-—frequency 400c¢/s, output 25/_

80mW. For vse with morse key and speiker.

E~1317 Modulated Wireless Signal Transmitter for ure in test bench fanlt finding 25 i

—frequency 400¢fs-30Mc/r, tone freq. 400¢/s. For uke with any AM receiver, /

E-1318 Lamp Flasher Module—f:when two miniature lnmps alternately. For 25 /'_

wco with V. 10082001 & Tmihe and 8V power supply.

%
0
%

6 p.m Monday to Saturday

®enns®
Tel.: 01-790 4821
555
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MARTIN AUDIOKITS

A varied selection of these high quality audio/Hi-Fi
modules are available-—enabling you to build a really
top class HI-Fl system at a fantastically low cost—
remember ALL UNITS ARE HALF PRICE !

UNITS AVAILABLE:

AUDIOKITS:

1: 1A; 1S: 2: 2A; 2S; 3. 3A: 3S; 4A; 4S; 5; 6; 7. 8; 9A; 9S;
10S;12: 12S; 14: 148: 15 16; 17.

PANELS:

32; 32S: 34; 34S

ADAPTORS—VARIOUS TYPES
RECORD AMPLIFIERS:

8311-V: 8311-4V; 8312-CP, 8312-4CP.

Hurry there are only a very few of some of these items

nossvists - seaviceven LOOKE

ONCEONLY:PRICE SALE

INTERNATIONAL RECTIFIER

ITEMS AVAILABLE

SCRO2-C: TR-12-C; TR0O5-C; TR7-C; TR0S-C; TR10-C; TR13-C:
TR16-C; E150(L)-C: Q4B-C; 20HB5-C; SCR04-C; DD121-C:
10DB4A-C; JJ1010-C: DD190; ZN2160-C: Z1114-C: EP50:
S4M; 3F40D-C: INB7A-C: K546; B2M; B3M; TRO8; TRO1;
TR22.C; E075; E150L-C; 2N2160-C: EP50: Q4B-C; 3F20D-C:
20HB5-C; 10DB2A-C; 10DB4A-C: ZOHB40-C; 3F10-C; IN34-A;
INGO-C; IN87-A; INB4-C; INB2-A; EBOOL-C; ST14-C: Z1100-C;
Z1102-C: 71118-C: Z1120-C: Z21104-C: Z1108-C: 71112-C;
TRO1-C; TRO2-C; TR0O3-C: TRO5-C: TR06-C; TRO7-C; TR08-C:
TR11-C: TR10-C; TR12-C; TR13-C: TR14-C: TR15-C; TR16-C;
TR20-C;TR21-C;TR17-C; C1B-C; B1B-C; SCR-03-C; SCR-02-C;
B3M: SCR-04-C: SCRO1-C: SCRO04-C: JJ1020-C; Z1114-C:
Z1116-C; Z1106-C; SD600-C: 5A60D-C. SD500-C; TR18-C:
TR18-C: TR22-C: TR24-C: TR23-C: 5MA4D-C; DD148; DD121;
DD144; DD175: DD104: DD177. DD170; DD180: DD176;
DD118-C: DDO5; DDO4; DD184; DD144: JJ1020-C; JJ1010-C;
3F40D-C; 5A4DC; DD125; DD124; K421,

EVERYTHING HALF PRICE ' LIMITED QUANTITIES ONLY - HURRY DON’T MISS THIS
GREAT CHANCE - SALE CONTINUES ONLY WHILE STOCKS LAST

PERSONAL CALLERS ONLY: 207 Edgware Road, London, W2
REGRET NO MAIL ORDERS ACCEPTED

Thinking of High Fidelity—first read Goodmans 28 page High Fidelity
Manual. It contains interesting articles on Stereo ; an Introduction to High
Fidelity ;: Stage-built systems; as well as full details of Goodmans High
Fidelity audio products.

Send for your free copy E’G]

Please send me a free copy of Goodmans Manual

Name
Address. ... . s

e e oo m BV R
Goodmans Loudspeakers Limited |
Axiom Works. Wembley, Middlesex. Tel: 01-902 1200

556

' 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 ail subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians’ Certifi-
cates); the Grad. Brit. 1.LE.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

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

L R s L e T pa—— Block
IADBRESIS & oo o o e N G v Tt AT sk W e B i Caps
............................. e PP V-1

12/69

BRITISH  NATIONAL RADID SCHOOL




- @ ALL ITEMS OFFERED ARE FULLY GUARANTEED
AND BACKED BY COMET.
[ ] OPEN TO THE PUBLIC 9 to 5.30 p.m, dally (8 p.m
fay and Friday e Ings) and 5 p.m. Sltuldnys.
® COMPLETE FREE PRICE LIST CONTAINING OVER
800 ITEMS ON REQUEST.

Rec. Retaif  Comet

Rec. Retail,
Price

Comet
Price
AMPLIFIERS
DULCI 207 Stereo Amplifier
DULCI 207M Stereo Amplifier
takes magnetic PfU
DULCI 220 Princess ..
GOODMANS Maxamp
New LEAK Stereo 30 Plus ..
New LEAK Stereo 30 Plus
In teak case .. .
New LEAK Stereo 70
LINEAR LT.66 Stereo
Ampllifier
QUAD 33 Preampluﬁer
QUAD 303 Stereo Main
Amplifier .
ROGERS Ravensbourne 50
watt Stereo
ROGERS Ravensboume
in teak case ..
ROGERS Ravensbrook
ROGERS Ravensbrook
In teak case..
TELETON 203E
TRUVOX TSA.200

£25 £18 ¢

£30
£44

£21 19
£34 12
£42 18
£41 19

£48 14
£50 19

£13 10
£34 19

£46 19
£48 19

£54 8
£34 19

£39 19
£23 17
£42 9

TUNERS

ARENA 211
decoder 3

DULCI FMT.7FM Tuner

DULC! FMT.7S FM Stereo
Tuner . .

GOODMANS Stereomax
AM/FM Stereo Tuner ..

LEAK Troughline Tuner with
multipiex v

LEAK Stereofetic Chassns
form

LEAK Stereo'ehc Chassm
torm in teak case

QUAD Stereo FM Tuner

ROGERS Cadet Mark Iil
Tuner .

ROGERS Ravensboume
Tuner with Decoder o

TRUVOX FM 200/IC Tuner ..

Stereo  with

TUNER-AMPLIFIERS

ARENA 2400 with Decoder ..

ARENA 2500 complete with
Decoder

{NEW) GOODMANS Modal
3000 with stereo decoder ..

TANDBERG SolvSuper 10/71
Tuner/Amplifier AM/FM
and 2 short wavebands £7518 ¢ £6518 0

TELETON MX.980 Sterec Tuner/Amplifier with AM/
FM Multipiex Stereo Radlo c/w two Speakers, each
speaker containing 8in. bass, 2in. tweeter

£6413 2 £4919 6

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

TELETON R.8000 AMIFM
Stereo Tuner/Amplifier 2 x
6 watts RMS, complete with
2 speaker boxes

£43 0 0 £3519 6

£6019 6 £4919 6

Comet
Price

Rec. Retail
Price

TELETON CMS.400 AM/FM

Muitiplex Tuner/Ampiifier

with 2 speaker boxes and
turntable .. *

TELETON7AT1 Stereo Tuner/

Amplifier AM/FM 50 watts

RMS Steree Decoder and 2

F.ET. .. .. £183 0 0 £95 0 0

£126 0 ¢ £8% 0 O

THE GOODMAN 3000 MUSIC AUDIO SUITE
A complete Audio Suite with Stereo Radlo,
complete with Speakers, Turntable and mag-
netlc cartridge. All wired and ready to go.

Beautifully finished in Teak
£140 9 0 £115 8 4

RIDGES &+ biscount prices

SPEAKERS
CELESTION Ditton 10
CELESTION Ditton 15
DULCI AS3 Speaker ..
GOODMANS Maxim
GOODMANS Mezzo il
GOODMANS Magnum-K
GOODMANS Mirimba
GOODMANS Mambo
GOODMANS Loudspeaker
System. Model 3005 (per
pair) .. o
KEF Celeste
KEF Concord ..
LEAK Sandwich
LEAK MIni-Sandwich ”
QUAD ELECTROSTATIC ..
WHARFEDALE New
‘Alredale” .. o
WHARFEDALE Denton
WHARFEDALE Super
Linton
WHARFEDALE Melton
WHARFEDALE New
Dovedale 3 ..
WHARFEDALE Rosedale ..
WHARFEDALE UNIT 3
Speaker Kit .. £1017 6 £910 0
Bowers and Wilkins Speakers also available at dis-
count prices.

® > O ®» OO

£25 0
£29 0
£43 10
£43 10
£29 15
£66 0

£21 0
£23 19
£36 0
£32 18
£21 19
£55 0

£69 10
£16 6

£571 14
£12 19

£21 0
£26 10

£16 19
£22 19

£39 10
£55 0

£30 19
£45 0

Most types of chassis, speakers, cross-over networks
etc., available ex stock.

TURNTABLES

GARRARD SP.25, Mark il ..
GARRARD AP.75 ..
GARRARD SL.55
GARRARD SL.65

£1t 10
£17 19
£11 2
£14 19

£1511 11
£2316 7
£1317 9
£18 8 4

GARRARD SL.75
GARRARD SL.95
GARRARD 401
GARRARD 3000
GARRARD 3500
GOLDRING Lenco GL.75
GOLDRING Lenco GL.68
GOLDRING Gi.69
GOLDRING T5P .
GOODMANS Model 3025
Complete  with M.
Cartridge
THORENS 7D.125
THORENS TD.150
THORENS TD 150A ..
THORENS TD.1508 ..
THORENS TD.150A8
THORENS TD.124/11..

Price

£3312 5
£45 9 1
£31 14 2
£11 4 1
£12 410
£3515 5
£2 7 2
£25 1 6
£46 18 8

£37114 9
£63 4 9
£28 16 11
£3514 6
£3217 6
£3916 9
£4518 1

Price

£26 19
£34 19
£25 10
£910 0
£10 1 10
£2619 6
£16 19 11
£1919 11
£38 00

£3118 6
£55 0 0
£25 7 0
£2010 0
£2818 0
£3218 6
£40 7 0

Bases, plinths and covers stocked to suitall the above

turntables.

Hi-FI STEREO TAPE DECKS AND

TAPE RECORDERS
AKAI X-150D deck 4 track .
AKAI X-360 4 track i3
AKAI X-360D deck 4 track ..
AKAL 1710 4 track wfo acc. ..
AKA| 1800 4 track
AKAI 1800SD 4 track. .
AKA| 4000D deck 4 track
AKAI X-V 4 track *
AKAI M-8 4 track w/o acc. ..
MARCONI 4214 twin track
Tape Recorder
MARCONI! 4216 4-track
Tape Recorder -
MARCONI 4218 Stereo
Tape Recorder .
MARCONI 4238 4 track
Tape Recorder
PHILIPS battery operated
tape recorder Model 4200
SHARP 504 battery/mains
tape recorder, complete
with all accessories
guaranteed 5 years -
TELETON 7D 70 Stereo Tape
Deck
TELETON ansmo Stereo
Tape Deck and preamplifier
TELETON 401X FM Multiplex
Stereo tuner/amplifier 20
watts RMS
TRUVOX R54 3 speed 4- lrack
TRUVOX R52 3 speed 2-track

PICKUP ARMS

GOLDRING Lenco L75
GOLDRING Lenco G65
SME 3008 with 52 she}i
SME 3012 with 52 shell

£130
£339
£290
£109
£158
£199
£99 10
£180 0
£195 ¢

£35 16

241 5

£88 0

oo a0 om0 oo

COMET DISCOUNT WAREHOUSE

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

Tel 407906 '

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

d 9/- for post and packing on all orders.

Make cheques, Money Orders payable to “COMET"”,

Customers are welcome to call personally.
Ample Gar Parking facilities
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BI-PRE-PAK LT

FULLY TESTED AND MARKED

NEW UNMARKED UNTESTED PAKS

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

ESSEX

NEW TESTED AND GUARANTEED PAKS

e . es -3 to
Acios ¥ | S Wl e 12 Iptesmied Cirouite, Data and (). B2 4  Fhoto Cell, 8n Bateries 3t0 (/.
Circuits of types, supplied with s 3
a a8 gean0 219 'AD161-AD162 NPN/PNP T
Acira s | Sos0r K e P2 Gomp. oupat.vair o 10/-
ACY17 /- 2G308 2/8 B8o Dual Traqs. Matched O/P pairs 1 - N#007 BiL. Res, Diodes, 1,000
A;l}g 4 gngoz.;; v 8 NPN. 8i1. in TO-5 can. 0/ B9 4 }’.I.V. d ulnp. L:“fniatu:ee.! 1 OI_
AF1 3/6 N1304-5 5/- :
AF116 86 | 2N1306-7 e § 10 gﬁ‘ug;d‘m]ﬂft;’;‘: 0C81 Trars. (/. BS1q() Reed Bwitches, mixed types, 1 ()]
Ag ;; 3/3 gmsos-s) g;- g : Jarge and small,
A 18/ N3819 FET. - ¥ 2\ NER - o
i RN | 200 A 10/ | B2 e i o o)
- 'wer
BFY50 4/- Transistors DO Bol NKT163/164 PNP Germ. TO-5 L
RS fe | s | P00 WmnsT e 10/ | T8 NGO G o 0]
8- o -
2 i B92 NPN. Bil Trans. AO6—BSX20, =
EE%%E g;- 0002602: g?a B66 150 Figh auality Germ. Diodes. Min ] () 4 e k00 ks, seomw > 10/
8/~ B93 GET113 Trana. equiv. to ACY17 I
BeY95A g/’i ocss ;/6 BS6 5()  Hil. Diodes sub. min. INOI4 and ] (). B o, 10/-
0C#4 2/6 | ADl49 105— LLLLY Bo4 G NPN il Planar Epitaxial Trans. 4 ()f_
0C45 2/8 | Auvio 30/- B87 1 QQ) Sem: PNP Trans. equiv. to ()], C84 similar to BSY38 or BC108,
ocT1 28 | 2N3055 18/~ 0C44, OC45, OC81, ete- e T o IPNElE Tooas BTG
ocr2 /8 | Diodes . b I ese to o 10/-
oCTs 3/8 AAY42 9/~ B33 f() Si Trams. NPN, PNP, cquiva- (). L -C. .
1 2/8 0A85 2/ ent  to 0C200{1, 2N7064, :
OCBID 216 OA70 /e BBYS5A, ete. B9 () XBLI? and XBL0 cquiv. to ] ()~
0Cs3 4/ OA79 1/9 AC128, ACL56, OCB1/2, OCTL/2,
0C139 2/6 OAB1 1/9 B60 10 7 Wat'. Zeper Diodes. Mixed 1 o I_ NET271, ete.
0C140 3/8 IN914 176 voltag

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

Hb 1 6 1 Amp. Plastic Diodes. 50-1,000 1 OI__

H640

2WOmMW. ZeT;;:" Diodes DO-7 10/_

B M itors, Electrolytics,
= 200 Gt S s 10/
ing, this Pak 2/6.

H4 250 M.lxed Resistors. Poat and Pack- 1 o I x

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

Full of short lead semiconductors and electronic compo-
nents, approx. 170. We guarantee at least 30 really high
quality factory marked Transistors PNP and NPN, and
a host of diodes and rectifiers. Mounted on pnnted
circuit panels. Identification chart supplied to give
some information on the transistors.

min. Glass
Complementary Set. 2 6
NPN/PNP Germ.

trans., Pak F.3 PAIR

MULLARD DATA BOOK
Semiconductor & Valve 3 /6
Data & equivalents.
Postage 6d. EACH

% ALL OUR TESTED SEMICONDUCTO

RS HAVE A WRITTEN GUARANTEE %

SEND FOR OUR FREE LIST8 AND CATALOGUE
OF ALL OUR PRODUCTS. CHECK YOUR O
EQUIVALENT WITH OUR FREE BUBSTITUTION

NO CONNECTION WITH ANY OTHER FIRM.
MINIMUM ORDER 10/, CABH WITH ORDER

PLEASE ASK FOR PAK P.1.
P1 2/- P & P on this Pak. ONLY10/-
2

PLEABE. AdQd 1/- post and packing per order OVER-
SEAS8 ADD EXTRA FOR AIRMAIL.

17in.—£11.10.0
- EE
19in. SLIMLINE TWO-YEAR GUARANT

SOBELL—24 Gns. EX-RENTAL TELEVISIONS

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

WIDE RANGE OF MODELS
SIZES AND PRICES
DEMONSTRATIONS DALY
S W S S ST D S A
TWO-YEAR GUARANTEED
REGUNNED TUBES
70° and 90° 14In.-—89/8, 17in.—89/6, 211n.—
/6. 110° 17in., 19In. and 21in.—89/6.
23° (not bonded)—119/8. Exchanged bowls.

Carr. 10/6.

COCKTAIL/STEREOGRAM CABINET 19 gns.

Polished wainut veneer wlith etegant
glass fronted cocktail compartment,
padded. Position for two 10in. elilp-
tical speakers. Record storage
space. Height 35%in., width 52%in.,
depth 14%in. Legs 1 gn. extra.
GE IR WD NS BN EN BRI e Nl W .
Speakers §/8: 2°—750. 2.” -35Q.
P.&P.2/8. Acos Mics. 35/- Stand-
ard: Stick Mic. 2 gns. P. & P, 3/6.
Asstd. Condensers: 10/- for 50.
P. & P. 7/6. Asstd. Resistors: 10/-
for 50, P. & P. 4/6. Asstd. Controls:
10/-for 25. P. & P. 7/6. Transistors:
] Mullard matched output kit 9/-
i 0C81D—2 OC81's. P. & P. FREE.
Ferrite Rods 3/6: 67, 8" x 3" complete with LW/MW Coils. P, & P. FREE,
TRANSISTOR CASES 19/6. Cloth covered, many colours. Slze 91"x64"x3}”
P.& P.4/6. Simllar cases In plastic 7/6.
RECORD PLAYER CABINETS 49/6. Cloth covered, slze 163" x 143" x8”. Takes
any modern autochanger. P. & P. 7/6.
SINGLE PLAYER CABINETS 19/6. P. & P. 7/6.
STRIP LIGHT TUBES 3/’ each 11 (284 mm) 230/240 voﬂs. 30 watts. ldeal
tor L etc. 6 for £1,
P. & P. free.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, London, E12 Tel. 01478 6001/2/3

M. & B. RADIO

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

STEREO CABINETS. A beautifully finished
polished wood cabinet supplied in original
carton. Size approx. 22 x 16 x 8in. New 47/6
plus 6/6 carriage.

TELEMETERS. A wel 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.

Tdeal for modifying or stripping. 77/6 plus 7/6 carr.
STETHOSCOPE HEADSETS. Brand New, Ideal for stereo or mono.
Low impedance. 27/6 plus 3/6 pp.

MICROPHONES. Radiotelephone type, used. 5/- plus 2/- pp.
SPRING LOADED 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.

VHF MOBILE TX/RX. Miniature valve xtal controlled trans-
receiver with 12 volt transistorised power unit. Internal speaker.
Double conversion receiver easily modified to tuneable. Ideal for 4
metres. £9.10.0 plus 27/6 carriage.
MODULATION TRANSFORMERS.
scr522 type. 7/6 plus 2/- pp.

AERIAL CHANGE OVER

RELAYS 12 volt. Used 4/- plus

1/6 pp.

60 UNTESTED DIODES 2/6
plus 1/- pp.

60 UNTESTED TRAN-
SISTORS 5/- plus 1/- pp.
2-3W. INTEGRATED
CIRCUIT AMPLIFIERS.
Tested £1, plus 1/- pp.

USED TESTED VALVES. QQVO3/10 6/-, 6AQ5 3/-, 6BJ6 1/6,
ECC83 2/6, 5U4 6/-, all plus 1/6 pp.

LOTS OF OTHER EQUIPMENT
PLEASE SEND 6d. PLUS S.A.E. FOR LIST
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“Listen in” on the World with
HEATHKIT shortwave receivers

TREAT YOURSELF TO A WORLD TOUR... WITHOUT LEAVING HOME!

DELUXE 5 BAND SHORTWAVE RECEIVER GR-54

This receiver offers exceptional performance and many special
features at such a low price. It covers 2MHz to 40MHz plus
B550KHz to 15650KHz AM broadcast band and 150KHz to
420KHz aeronautical and radio navigation band. Receives
AM/CW/SSB, 6 x 4in. PM speaker and sleek, “low-boy"
styling. Operates on 115-230V 50Hz AC.

Kit K/GR-54 £48.16.0. Carr. 9/-

LOW COST 4 BAND SHORTWAVE RECEIVER GR-64

Makes an ideal present for the youngster. It has high per-
formance features plus world-wide reception, shipping, air-
craft, radio amateurs plus the popular medium broadcast ‘. i
band. It covers 1MHz to 30MHz plus 550KHz to 1620KHz o <y S
AM, with sleek “low-boy” styling, operates on 115-250V ) e o,. o O |
50Hz AC. =t " _j;:w_w l

Kit K/GR-64 £24.16.0. Carr. 9/- GR-84

GENERAL COVER- ; AMATEUR BANDS
AGE RECEIVER RECEIVER RA-1

GC-1uU
Unequallied value for

the radio amateur.
Covers 160 to 10
metres. High quality
lattice crystal filter for
optimum communica-
tions selectivity, Op-
tional 100KHz crystal calibrator plugs in inside receiver.
8 valve and 2 diode circuit. Operates on 115, 200~-250V
AC, 50Hz.

Kit K/RA-1 £39.16.0. Carr. 9/-

A welcome traveller
wherever you go!
Covers 580 to 1550
KHz and to 40MHz in
5 bands with calibrated
bandspread scales for
80, 40, 20, 15 and 10 metre amateur bands. Completely
solid state and self contained for portability. Operates on
two internal PP6 batteries (not supplied) or 230V AC
with a suitable power suppiy.

Kit K/GC-1U £39.16.0. Carr. 11/-

o T e e e o o ——

Free Catalogue !

l To i

] e See thesa models and many l DAYSTROM LTD., Dept. PW-12, GLOUCESTER, GL2-6EE
Byl more in our 1970 catalogue. - Dept. T ’ TEEE I
' Models for Stereo/Hi-Fi, | Please send me FREE CATALOGUE [ !
Industry, Education and the l NAME. s et e oo e oo oo v e e e o l
Home Workshop. Heathkit | . l
—the world's largest sefling | ADDRESS e 1
selection of electronic kits ] RN |
and equipment. ] Prices and specifications may be subject to change without prior notice 1
L—-—_—--————__—--——--——-—.————-.
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THIS MONTH IN

RADIO CONSTRUCTOR

The “AIRLANE" a
I-Transistor Aircraft Band
Receiver

A Super-regenerative
Receiver desighed expressly
for reception on the v.h.f.
aircraft band—108 to
140 MIHz

2-TRANSISTOR CONVERTER
FOR 10 METRES

SUPPRESSED—ZERO
VOLTMETER

AUTOMATIC
DIMMED/DIPPED
HEADLIGHTS

ADIO GONSTRUGTO

All in NOVEMBER issue
BUY YOUR COPY NOW 3/-

I ——— |

560

Midget Elsctrolytic

TRANSISTORS etc.

SILICON DIODE
RECTIFIERS

Conds. Wire Ends
BY100 800 pi . eac
ACIT 8- 10C8% 78 | WomAmap A | s 2gvan
AC126 2/ | oo 2/0 | Avalanche 13A 4F 150 volt
AF15 8/~ | oc45 200 | gir h}:g‘:g:: 4- | edop¥ 25 volt
AFLI6 3/~ o079 8/3 | BYZI3300piv  3/8
AFIL7 218 | gomy g/~ | BYZi2 600 piv 4/8 | At 94- oach
BFYI8  4/6 BYZI1 900 piv 5/- 2uF 350 voit
BFYRL  g-| 97 2/2 | BYZ10 1200 piv 5/ gu; ig :g;:
72
GETL3 /8| 078 :;: Brunrd Back EW 1612F 16 volt
0A5 1/8 oeas by 124100 piv  38/6 (3/-) lgg ﬁg lg :{g{t
0A9 18 -
oAz 1j9|0c8ID g~ | THYRISTORS e Aot
5 amp serfes
0481 18| 0C82D 213 | 100 piv 218 | Ail/-esch
oAss  1yg | OCM0 8/~ | 200piv 8- | * 18uF 260 volt,
0C169 3/ 300 piv 10/6 50uF 10 volt
om  Mloom | s )b Ew
- - 26 vo
20 8i-1 ocint B2 g smp series 2005} 10 volt
0C26 §/- | 0C202 478 50 piv 10/- | s20pF 10 volt
0028 /8 | TK22C  1/8 10‘1)00 piv 1|z/—
amp series prices 2000 MFD. 30V 4/6
Crystal Diodes—8 for §/6.(7d.) | available on requeat. 1500 MFD. 30V 4/6

Additional Tmmkm—ﬂlﬂ and AP150, 24v. Larger envelope, 4 leads, collective
current 10mA, gain 70—4/~ each, AF149—gain 225—4/8 each_
Also 8.F 350V 1/2 25(.F 25V 1/3 and 50.F 50V 1/9. Other electrolytics in current list
Postage, Packing and Insurance all above 1/- up to 11, 12 and over charges paid.
2 GANG VAR. OONDENS R: Mod., air-spaced, -0005 ea. uec 5/=(1)-).
THREE GANG 7/8 (1/-).
m FORMERS: Output (30 for OC72 ete.) 2/8. Driver /8 (up to six, 1/-).
MULTIM] EB 20,000 ©/V D.C., 10,000 Q/V A.C. 0—6/25/50/250/500)11( volts D.C.
® 0~10/50/100/600[1K volts A.C. @ 0-50(J.A/2 5mA/250mA D.C. @ —6Kﬂl0 megQ
® 100 pF-001mfd/imfd. @ —20to +22dB. @ Complete with telt lelds d inatructions.
@ Over-lodd protected 1969 model with every refinement, £4,7.8 (2/8). JUNIOR MODEL
at 47[0 (2/8) 100043 /V described in free list.
LDERING IRON. 8lim Mod. British High speed, 8}in., all part.s replaceable, fully
mmceed for pro!esslonal radio and genera} D.I.Y. use, 19/8( 16)
DIAMOND STYLI Replacements for BSR TCBLP, TC8/8 and TCSLP/STEREO:
COLLARO "'0”; RONETTE BF40LP; GARRARD GC2LP and GCSLP; ACOS GP65/67;
all at 7/8 each (ll') ACO8 GP91 ST/LP BSR 8T4 and 8T9; SONOTONE 8TA and
9TAHC, PHILIPS AG3306, 3060 (3083, 3066, 3301, 3302, 3304) state whether Jong or
short type, all at 13/8 (1/—).
SAPPHIRE ail the above 7/6 types only, also ACOB GP37 at 3/8 each (1/-). ACOS (iP91
at 8/9 (1/-). No other types at present, and no 78 rpm available in any type.
PIGK-UP CARTRIDGES, all fitted Styli and Standard fittings. Mono GP87I2 13/6 @
ble—Mono which also plays Stereo records monaurslly with min. wear,

mpatil
. GPDIISO. 19/8. @ Latest Stereo GP93, 28/-. @ Ceramic Btereo, top quality for expensive

outfits, GP94, 38/6 (all 1/-),
PPS ELIMINATOR (A.C.) 17/6. (1/6) TWO STATION TRANG. INTER-COM. Excellent
baby alarm. Instant, easy fitting with leads, plugs and battery. All you require 52/8 (3/-).
TRANSISTORISED mm RS, 3 watt, 9V operation, 45/8 (1/8); 7} watt, 6 trans.
24V operation, 67/6 (2/6

Extra High Torque HIM-HOTOR 4) to 12V, 1} x gin. §/- (1/-). 9,000 r.p

UBS' XER, C: 24/9 (1/6). R 82/6(1/6) Both 1ull range and
complete. Full details in list,

TEST PRODS: Flexible, unbreakable 24" Red and Black leads, thin 41" prods, 11~ pluge
4/8 (1/-). Plated Croc, Clips 8d. each, 5/~ doz, (1{-).
RECORDING TAPE: Finest quality British Mylar, STAKDARD 5in. 600ft. 7/3, Biin,
8501t, 8/9, 7in. 1200£t, 11/8, LONG PLAY 5in, 9001t. 10/-, 53in. 12001t. 11/8, 7in, 18001t.
18/- (1/3 reel). 8till the finest quality and value obtainable,
MICROPHONES—CRYSTAL, MIC91, Desk, 16/8; MICAS, curved hand grip 17/3; Stlck
60" 20/8; Btick *'39" 26/8(1/6 each type).Cream plastic hand type 7/8, or with “strut’
stand, switch and 2 leads with 2+5 and 8-5 pluge lll— Lapel (or band) with clip 8/6 (1/-).
Machined metal tapered stick type with neclk cord and ada ptor to fit standard floor atands,
85/~ (1/6). DYNAMIC: Cream h&nd/table 15/8 (1/6). MB]O 50K Q, 8} x §in. with Base,
Adaptor and Neck Cord 87[0 (2/6), M811, similar, but fixed on ‘flexible Swan neck to switch:
fitted base 42/6 (2/6). Uni- directloml 501(/600 ohms imp, stand adaptor, very
high qual WG}XQIH !5‘ 8(5/-).
CARDIOID DYNAMIC OMNI-DIRECTIONAL: Two highly successful mikes “SQUARE™
208, £5,10,0. “BALL” type, 209, with built-in vol. control, switch 50K/600 ochms imp.,
56.17 8 (either type 5/-). Full details in list.
MIO HONE INSERTS: Diameter 1-75in. or 0-9in. either size 5/6 (1/-).
SPE, ERS 12in. round, fitted Tweeter, 6W, 3 or 159 (state whlch), 35/8 (5/6); 23in. 89
8/6 (1/ ), 6 x 4 hea.vy duty 30 14/8 (3/b) or for 8tereo 34/8 pair (charges paid):
(1/~). Linaited quantity powerful 2}in. PM transistor repla,cement speaker, high ohms,
excellent, 5/8 (chargee paid). KEADPKON“ High Res. 2000} ea. earpiece 18/8 (1/6):
Stereo Dyn 8-16Q, 63/~ (3/-). EARPIECES with lead etc., Min. Plug Magnetic 1/8;
Crystal 4/9 (either, up to three, 1/~).
AERIALS, Car Types: Telescopic, vandal proof, locks retracted, 2 keys and all fittings,
22/6 (2/8) Motor drlven, 12V, 5 gection, complete $7.10.0 (5/-),
FOR ALL PORTABLES and F.M, SETS, 7-Section 53-32in., no swivel, screw hole in base,
8/8. ® 10-section 6}~47}in., no swivel, acrew hole In base, 12[0. DISAPPEARING 8 section,
swivel fixing assembly, 64/83in 10/-. New 6 section 51/251in, screw hole in base, no swivel

4f-, (1/— all sizes).

8 Standard toggle, metal, 250V 2A. One hole fixing: 8PST 2/3, SPDT 2/9.

DPET 3/-. DPDT 3/3. Blide types. Sub-min, DPDT 1/8 each. 8mall DPDT 3 way, centre
“oft” 1/9, Reed magnetic onjoff 1/9 (up to three, 1/-: 1d. each all additional). Rotary
Bwitches etc. in list.

VIBRATORS: Famous makes only. 12 volt 4 pin non-synch 2/8, 12 volt 7 pin synch 10/-.
8 volt 7 pin synch 10/— (1/— each, all fypes). No other types available.

MAINS NEON TESTER: Fly I leads 2/~. Pocket screwdriver type 8/6. PLUGS: 8td. Jack.

plastic body 2/8. Screened 8/-. VALVE HOLDERS: B7G or B9A, Moulded

8d. (all above, 1/- up to three). CONNECTING WIRE: 5 coils asstd. cols. each 5 yds. 8olid

Core 2/8 Flexible 8/-. Super thin for transistor wiring ete. 8/~ (1/- all types per 5 coiln).

PICK-UP WIRE: Twin Super thin Flex, Screened, Sheuthed, 1/3 yd. (6d. up to 6 yds..

over 6 yds. post iree) TWIN MIKE CABLE: 1/8 yd SINGLE MIKE CABLE: 7d. yd.

Both flexible, screened and sheathed. @ FEEDER CABLE: Twin r.f. bal. “fig. 87, 800

or flat 300Q t ent polythene insulated enher 8d, per yd. (all cables up to 3 ydr

8d., each additional yard, 1d. extra).

R.F, INDICATOR, 56-Band, with meter antenna, monttoring crystal earpiece etc., 48/6

(1/8). Details in list.

RETRACTABLE FLEXIBLE LEADS. S8pace saving ‘Curly’, many uses in car and home:

with phono plug each end, 6 ft., 4/6; 12 (t» 7/9 With phono plug one end, phono socket
at other, 6ft., §/-, 12ft., 8[8 {1/- each all types)'

CAR RAD!O Sp]endld new All-British dash-mounting radio using Mullard transistors
and cireult. M, and L. wave. Separate speaker and baffle. Absoluteiy complete, for + or
— chassis. £11,11.0 (8/6). A huge success since introduction.

CURRENT LIST: Sent with all orders or free for s.a.e. details of cable, croe, clips and leads,
Continental din plugs for Grundig, Telefunken eqmpment etc., dials. plugs and socketr,

panel meters, record piayer and tape Ai jey. Batcery test equip-
ment, terminals, tape recorder, special transistors, portable sets, more switches and other
components, too]s, Veroboard etc,, ete. This advertisement cancels all previous ones and
lists supplied prior to October 315&.

FELSTEAD ELECTRONICS
(PW25) LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE

TERMB: Cash with order only, No C,0.D. or caller service. Post, packing and insurance
charges are shown in brackets after all items, Regret orders under 5/- plus carrlage cannot
be accepted, and a minimum charge of 1/- I8 now made. Charges apply to G:.B, and Eire
only. Overseas air or surface mail extra at cost, plus 3/2 registration or inrurance fee
8.4.E. please for all enquivies, otherwise regret cannot be replied to




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

MAINS KEYNECTOR
SAVES TIME—SAFELY!

7,

One mains “ Keynectar®™
safely connects electrical
mains supply without the use of a plug.
A pumber of appliances may be used
simultanecusly up to the full 13 amp rating
of this device. A red light glows when
“live”."The “Keyneetor™ is fused and
has its own robust switch which ia
juterlocked to prevent conncctions
when “live”. Invaluable to handymen,
servicemen, demonasiraiors elc.

39/6 r.srs
VEP AIRCBAFT BAND
CONVERTOR.

‘Wheu placed within lin,
oi a MW band radio full
cvoverage of VHF Air-
craftBand 108-135 Mc/n.
can be obtained. All
transistor, 9v Dattery
operation. Fully tunable
184in. x 7 section tele-
scopic aerial. Bize 4 x 2}
> 14in. 78/6. P. & P. 3/6.

MODEL MAKER'S MOTOR
No. 15RN. Voltage 11-0v.
Current 400mA. Toryne.
12g-cm. Body wize
L” long % 1" dia.

inatintly and
appliances to

A4 Shaft 51.° long x
£ o ;4" dia. ldeal for
‘ w, smail maodels and
| toys. 5/8 each.
P, & P. 1/3. 3for 15/-. P. & P. 2/t
DE-LUXE STEREQ
HEADPHONES

/\

,.,, With soft rubber
¢ earpieces. Impedance
8-18 ahmas, Frequency
respnnm: 23-13,000cps.
With lead avd stereo

plug.

Only 58/8. P. & P. 3/6.
NEW STEREO/MONO
HEADPHONES

BDH-7. Boft rubber
earpieces with slide
awitch for mono/
atereo llatening and
Ind. vol. controls.
Impedance 8§-16 ohmn
Freq. response 25-
15,000 cps. Withlead
and stereo plug.
26.6.0. P. & P. 3/6.
SINCLAIR IC-10 INTEGRATED CIRCUIT

10 watt Amplifier. Size only L « 0.4 2 0.2in.
A true hi-fl amplifier complale with manual
giving details of a wide range of applica-
tions and instructione. Guarinteed 5 years.
ONLY 358/6. P. & P. 1/86.

SPECIAL TRANSFORMER FOR OPERAT-
ING SINCLAIR 1C-18 from A.C. mains
230/250v. Output i3v. at 0-3 amp. 12/8.
P. & P.2/6.

LIND-AIR OPTRONICS LTD

LIND-AIR “"COMPACT"
HI-FI STEREO SYSTEM

LIMITED PERIOD ONLY
L
ONLY 3 9 1
2
Gns

Carr. and Ins. 25/-

Never before such value!

Big sound at low cost! 6 watt r.m.s. per channel. Controls: Bass, Treble, Volume,
Balance, Function selector. Mono/Stereo uwitch. Tape record outlet. Inputs for
Tape replay/Tuner. Headphone facility. Beautitul teik case with matched loud-
rpeakers. Gurrand Autochanger unit fitted Sterea Cartridge.

EXCLUSIVE TO LIND-ATR!

HI-TONE RECORDING PE

BRITISH MADE. TOP QUALI'}‘;I

J1001 3" Long Play PYC 22611, P. &P
Jl002 3~ Triple Play Poly 6001t. 10/6 P. &P,
J1003 5" Long Play PVC 900it. 10/- P. & P.
J1004 5" Double Play Poly 1200ft. 1§/- P.&P.
J1005 531" Long Play PVC 12001t. 12/8 P.& P.
J1006 52' Double Play Poly  1800ft. 28/6 P.& P.
J1007 7 Standard Play PVC 12001t. 12/8 P. & P.
JI008 7~ Long Play PVC 1800ft. 17/8 P.&P.
J1o09 7* Double Play Poly  2400%t. 25{- P.&P.
Jio1o 77 Triple Play Poly 3600it. 50/~ P.&P.
Speczal Lm(l-mr Offer!
Teleton
Transistor
Stereo
Ampllﬁer
t Price £28.7.0.
OUR PRICE 22 Gns
One ot vhe mosi popular models from the fabulous Teletbn runge. Incorporates
16 tranuietors und diodes producing superh quality bi-6. 10 watte per channel
10usic power. Inpuis for Gran (Maguetic and Cryatal), Tuner and Auxiliary.
Tape Record output. Controls: Volume, Balance, Buss, Treble. Housed in
altractive oiled walnnt cabinet with brushed aluminium front panel.

AUTO WOUND TRANSFORMERS

All Wmdlnz Voltage Ratings and Tapping 0-115-200-220-240v execept MT113-
&115 -£10-240v.

Bize 2} x |"l|| > l}m Wegt 110z Price 12/86 P&P 2/6
8ize 2] x 2} x 4 ‘Wagt 11b 140z Price 21/9 P&P 4/8
Size 34 x 2} x 3in. Wwgt 31b Price 33/~ P& 6/-
Blze 3} ¥ 43 « 4in. Wgt 41b Price 39/8 P&P 6/-
Bize 4 x4 x 3fin. Wgt 6lb 7oz Price 58/4 P&P 9/-
Size 4} x 4} x 4ln. Wgtlllb Price 85{- P&P 10/-
Bize 5§ x4 x d}in. Wgt 121b Aoz Price 88/- ['&P 10/6
8ize 44 x 5§ x 3¢in. Wgt 131b 4oz Price 95/7 P&P10/6
Size 4} X 54 x 3¢in, Wgt 161b Price 142/2 Carr. ex.
Bize 38/, x 8] % 6}in. Wgt 281 90z Price 170{6 Carr.ex.
1750W  Size 58,4 x ﬁ} > Bfin. Wat 311h Price 185/— Carr.ex.
2000W  Size 7 x 8} x 81in. Wt 401b Price 211/ Carr.ex.
3000W  Size 8] » 7} x 8} Wgt 451b Boz Price 300{- Carr.ex,
LOW VOLTAGE 12 VOLT RANGE
Primary 200-250v—8econdary 12v
MTI111 0°5 Amp Size 3 x 2} % 1}in. wgt 120z DPrice 153 P&P2/6
MT71 2 Amp  Size 2f x 2} «2}in. Wgt 1)b Price 18/- P&P3J9
4 Amp Rize 3} x 2} x 2{in, Wgt 21h doz Price 2B/- P&P 6/-
8 Amp Size 4 x 3 x 3in. Wgt 3ib 1%z Price 89/~ P&Paj-
MT72 10 Amp Size 3§ « 4} x din. Wgt 61b 3uz Price §1f/- P&PY/-
MT115 20 Amp  Size 47 < 4} x din. Wgt 11 1b 130z Price §5/- P&P9/-
MT187 30 Amp Bize 5} x4} x 4]in. Wgt 16 1b 1202 Price 188/~ P&P 13/6
Other ranges ilable ag N ber. Send for Lists

Visit our Brand New enlarged
Hi-Fi Demonstration Room, Tape,
Record Bar and Scientlfic Show of
Microscopes, Binoculars,
Telescopes and Watches at
18/19 Tottenham Court Road

TTC.C1001 MULTITESTER in leather case.

Overload pratection.
20,000 opv. AC volts
10, 50, 250, 1,000v.
DU volts B-25, 128,

500, 2500v. D.C. Cur-
rent 0-5014A, 0-250mA
Resistance 0-60K, 0-6
Megohm. Decibels -20
to +22dB. Size of
meter 44 x 3§ < lin,

8/6.

86/-. P. & P.

SHIRA 62D MULTI-
TESTER 20,000 0.p.v.

DC voltage: 5-25-50-250-
500-2-6K (20,000 ohma per
volt). AC Voltage: 10-50-
100-500-1000 volte (10,000
ohme per volt). DC Cur-
rent: 0-50 1A, 0-2:6mA, 0-
250mA. Resistance: 0-6K,
0-6Mg (300 vhin and 30K
at centre scale.) Capacitance: 10pl. to 001
mfd, ‘001l to -1lf. Dectbels: —20 to
+22dB. Bize 4} x 3} x 1in.71/-. P. & P. 3/6

8-DeC BREAD
BOARD __

British Made
8olderless breadboard panels, for fast re-
liable component connectlons.

8ingle DeCs. One 8-DeC with Control
Panel, Jig and Accessories for aolderless
eonnections ta controls, ete., with bnoklet
“Projecta on 8-DeC™ giving construction
detatls for u variety of circuits. 29/8.
P. & P. 2/,

4-Det K1T. Four 8-DeCe with two Contro}
Panels, Jigs and Accessories and the bnok-
let “Projects ou 8-DeC" all contained in a
strong attractive plastic case. 1deal for the
professional wser. £5.17.6, P. & P, 3/6.

GAFA 0O DECKS

.
SRP22 less cartridge. .. ..., ....
1025 Btereo/Mono with cart. _ ..
2025 8terev/Mono with cart. ...
30008 Stereo/Mono with cart. .
3000D Sterea/Mono with cart.
8P25 leas cartridge

BL65 less cartridge ... ...
Covers for ubove .
Basen fur ahove ...
AP75 lear cartridge
SL75 less cartrillge |
SLA6 Icsa cartridge .
Rasea for above . ...... ... ..
SPECIAL OFFER!

SP25 less cart., with base ... .. £13. 2.6
P. & P. Declu 12/8, Cover 4/G, Base 46.
P. & P. Deck/Cover/Base 17/-.

MINIATURE SOLDERING

aabooarcbaoaboe

IRON

Britirh made ;] designed for use with
tranmistor cireuitry but ideal for jany
nther uses. AC 240v. IR wati. length

Ppin., jin. <lide on hit. Price 32/6
P& P o2

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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Complete stereo

The new Duo general-purpose 2-way speaker systam 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 21" tweeter. Teak finish 12«63 " *x52". 4 guineas each. 7/6d.p. &p.
Type 2 as type 1. Size 174" x 103" X 63", Incorporating 104" x 63"
bass unit and 2}” tweeter. 3 ohms impedance 5} guineas plus 7/6 p. &p.

Garrard Changers from £7.19.6d. p. & p. 7/6d.
Cover and Teak finish Plinth £4.15.0d. 7/6d. p. & p.

The items illustrated can be purchased together for 28 gns.

»

<,/é‘é %&t& 812- Gns. plus 7/6 p. & p.

Controls: Selector switch Tape speed equalisation switch (33 and 71 i.p.s.).
Volume. Treble. Bass. 2 position scratch fliter and 2 position rumble filter.

Specification: Sensltivities for 10 watt output at 1KHz into 3 ohms. Tape head:
3mV (at33i.p.s.). Mag.P.U.:2mV.Cer.P.U.: 80 mV. Tuner: 100mV. Aux.:100mV.
Tape[Rec. output : Equalisation for eachinputis correctto within4-2dB (R.I.A.A.)
from 20Hz to 20KHz. Tone control range: Bass 4-13dB at 60Hz. Treble 4 14dB at
15KHz. Total distortion: (for 10 watt output) <<1:5%. Signal noise: <—60dB.
A.C. mains 200-250v. Built and tested. Size 12%in. long, 4}in. deep, 23in. high.
Teak finished case.

R Pl L ; 3
The above 5 items can be purchased together for 28 gns. + £1.

system — 28 gns.

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

SPECIFICATION:-

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

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

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

TONE CONTROL: Treble hft and cut. Separate on/off switch. A preset
halance control.

9
W Integrated Transistor Stereo Amplifier

plus 7/6d.
p.&p.

P 1
10.0 p. & p.

g/éé %M&/ 13—12— Gns. plus 7/6 p. & p.

Integrated High Fidelity Transistor Stereo Amplifier. Specification-—Output:
10 watts per channel into 3 to 4 ohms speakers (20 watts monaural). Input: 8
posltion 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+ 2d8. Tona Controls: Separate bass and treble
controls; treble, 13dB Iift and cut (at 15KHz); Bass, 15d8 |ift and 25d8 cut (at
60Hz). Volume Controls: Separate for each channel. A.C. Malns Input: 200-
240V. 50-60Hz. Size, 124" x 6" x 21" in teak finished case. Built and tested.

VISCOUNT MARK II 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 gns. plus 7/6 p. & p.

SPECIAL OFFER!

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

19 Gns. plus 20/- p. & p.
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The ELEGANT SEVEN
Mk. Ill (350mW Qutput)

7 transistor fully tunable M.W.-L.W. portable. Set
of parts. Complete with all components, including
ready etched and drilled printed cireuit board—back
printed for foolproot construction.

MAIN8 POWER PACK KIT: 9/8 extra.

Price £4.9.6 plus 7/6 P. & P.

Cireuit 2/6
FREE WITH PARTS.

The DORSET

(600mW Output)

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

modulised and pre-alignment techniques makes this
eimple to build. Sizea: 12 x 8 x Jin.

Price £5.5.0 plus 7/6 P. & P.
MAIN® POWER PACK KIT: 9/8 extra

Circuit 2/8
FREE WITH PARTS.

EXTRACTOR FAN

A.C. mains 230/250v.
Bize 6 x 6 x 4in,

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

complete with pull switch.

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

Specifications: Power Output (into 3 chms speaker) 10 watts.
Sensitivity (for rated output): ImV into 3K ohms (038 microamp).
Total Distortion at 1K Hz at & watts, 0-36%,, at rated output 1:5%,.
Frequency Resporse: Minus 3dB points 208z and 40K Hz.
Speaker: 3—-4 ohms (3-15 ohma may be nsed).

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

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

Conirol assembly: including resistors and
capacitors. 1. Volume: PRICE 5§/-. 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) 42/8 plus 4/6 p. & p.

CAR TRANSISTOR IGNITION
SYSTEM

by famous manufacturer
For 6 voit or 12 volt positive eirth systems. Comprising: special high voltage ‘working
hermetically sealed silicon transistor mounted in finned heat-sink, high output ignition
coil, ballast resistor and hardwear (screws, washers etc.).

Price £4.19.6 plus 5/- P. & P.
50 WATT AM PLIFIER A.c. Mains 200-250v

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

TECHNICAL SPECIFICATIONS
3 electronically mixed channels, with 2
inputs per channei, enables the use of 6
separate instruments at the same time.
The volume controls for each channel are
E located directly above the corresponding
. Hebe TR ST AT
{ N nnels 1 & 2
Price 27 gns. (o B e s e, Inputa)
plus 20/~ p. & p.  are suitable for rmcmphone or guitars.
Channels 3 & 4 300mV at lm. Suitable for most high output instruments (gram, tuner,
organ etc.). Input sensitivity relative to 10w output. TONE CONTROLE ARE COHHOI
TO ALL INPUTS, Bass Boost +12dB at 60 Hz, Bags Cut —I3dB at 80 Hz. Trabls Boost
+114B at 15 KHz. Treble Cut —12dB at 15 KHz. With bass and treble controls central
—3dB points are 30 Hz and 20 KHz. POWER OUTPUT: For speech and music 50 watts
rmas. 100 watts peak. For sustained music 45 watta rms. 90 watts peak. For sinc wave
38-5 watts rms. Nearly 80 watta peuk Total distortion at rated output 3-29% at 1KHz,
Total distortion at 20 watts 0-156% at 1KHz. Qutput to match into 8 or 15 ohms speaker
system. NEGATIVE FEEDBACK 200B st 1 KHz. SIGNAL TO NOISE RATIO 60dB
MAINS YVOLTAGES adjustable from 200-250V. A.C. 50-60 Hz. A protective fuse ia located

at the rear of unit. Output impedance 3, 8 and 15 ohms,

B.S.R. TD-2 TAPE DECK

Takes 5%in. spools, fitted with B.3.R. } Track Heads. Size 13{in. fong by Sjin. wide.

Price £8.19.6 plus7/6P. & P

SOLID STATE
GENERAL
PURPOSE

AMPLIFIER

The RELIANT

—
SPECIFICATIONS
Output—10 watts
Inputa—1. -xtat mic 10mV

CQutput Impedance—3 to 4 ohms

Tone Controls—Treble controlrange +12dB at 10 KAz
2. -gramlradio 250mV Basa control range 3.13dB at 100Hz

{with tone trols central) Minue 3dB points at 20Hz and 40KHaz.

Slgnal to Noise Ratio—better than —680dB. Transistors—4 silicon Planar type and 8
Germanium type. Mains input—220/250V. A.C. Blze of chasals-—104” X 44° % 2}1”. For use
with 8td. or L.P. records, musical instruments, all makes of pick-ups and mikes. SBeparate
bass and treble lift control. Two inputs with control from gram. and mike. Butlt and tested.
87 x 5" speaker to suit price 14/8 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

gns. plus 7/6 P. & P.

In teak finished case.

61gns.plus 7/6 P. &P,
RECORD PLAYER SNIP A.C.Mains 240V

The “Princess”, 4-speed automatle record changer and
playerengineered with the utmost precision for beauty,
long life, and trouble free service. Wh! take up to ten
records which may be mixed 7% to 10“ or 12”. Patent
atylus brush cleans stylus after each playing and at
shut off, the pick-up locks ltself into its recesa, a moat
useful feature with portable equipment—other features
include plck-up height adjustment and atylus pressure
adjustment. Thia truly is a fine instrument which you
can purchase this month at only £5.19.8 complete with
cartridge and ready to play. Post and ins. 7/8 extra.

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

Size 37 X 24 x 1}in. Meter size 24 x 1}in. Sensitivity 1,000 O.P.V. or both
A.C. and D.C. volts. 0-15, 0~150, 0-1,000 D.C. current 0-150mA. Reasistance
0-100k . Complete with test prods, battery and full instructiona.

42/6 plus 3/6 P. & P.

FREE GIFT for limited period only. 80 watt Electric 8oldering Iron value
15/- to every purchaser of the Pocket Muiti-Meter.

STEREO PRE-AMPLIFIER

Inputs—8 position rotary switch (3 position mono, 8 position stereo). Tuner 150mW
into 680k. Magnetic pick-up fully equallsed and suitable for magnetic cartridges with
minimising output of 4mV/cm/sec. Load 47k. Ceramle pickup 150mV into 880k,
Bennlt(vn iea taken for 200mV output. Contro]s—eepsrate volume controls for each

hannel. Twin ganged bass, 12dB hit and 15dB cut at 60c/s. Twin ganged treble,
10|1B lift and 15dB cut at 10kefs.Voitage required 28-30V DC at 5mA, Bize 12§ x
3f x 2%in. In teak fimished case, complete with front panel and kuobs. Built and

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

Brand new. Complete with circult diagram.

Price £2.10.0 plus 1/- P. & P.

THREE-IN-ONE HI-FI 10 WATT SPEAKER

A complete Loud Bpeaker aystem on one frame, three matched ic magnet

jspeakers with a low loss crossover network. Peak h-ndllng power 10 watts. lmpedance

15 ohme. Flux deneity 11,000 gauss. 40-60 c/s.
20Kc/s. Size 134 xsll,.xum By famous manufacturer.

List price £7 OUR PRICE 74/6 plus 5/- P. & P.

Similar speaker to the above without tweeters in 3 and 15 ohms 44/6 plus 5/~ p. & p.

PYE CAR RADIO

Push Button Tuning Heart
This PREBTOLOCK 5 station Push-Button Turer
Heart with Manual Over-ride is an jdeal basis for
a quality AM car radio. Size 6}" x 47 x 2~.

25/- plus 3/- P. &P’
QUALITY MAINS TRANSFORMER

Input 260 volts. OUTPUT (All RMB values) 4 windings of
118 volts comnected in series total 46 volts at 4'5 ampa (con-
servatively rated). The following combinations may be used
1. 23-0-23 volts. 2. 46 volta,

Both of these above tages are iy used in

q vy range B0c/s to

di to

TERMS C.W.0.
All enquiries S.A.E.

high p lify power supplies, etc.

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

Goods not despatched outside UK

RADIO & T.V. COMPONENTS (ACTON) LTD

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




BIGGEST BREAKTHROUGH IN RADIO KITS!

THE REVOLUTIONARY APOLLO “’6° CAN BE BUILT

SPECIALLY made for the thousands of dis-
criminating people who want the finest easy-
to-build radio . . . at a reasonable price! This
is a different breed—it will startle you!
EIGHT MONTHS AGO our two designers
were briefed to produce a radio kit that would
fill these technical demands :—DEMAND—A.
IT SHOULD BE POSSIBLE TO BUILD
PAINLESSLY IN ONE EVENING . . .
ANSWER—the Apollo “6” has simplified,
well illustrated step-by-step plans.

CONTAINS FEATURES THAT
CAN'T BE BOUGHT IN READY
MADE SETS—AT ANY PRICE

@ receives medium wave & trawler
broadcasts.

@ every component brand new—no
surplus rejects or “seconds”.

@ uses latest Silicon Planar Epitaxial
Epoxy transistors.

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

@ simplified iliustrated plans.

@ frompartstoprogrammesin anevening
...PLUS MANY MORE!

No soldering iron is necessary and you don’t
have to have a magnifying glass and a pair of
tweezers. DEMAND—B ULD
WORK FIRST TIME . . . —ANSWER—
Apollo *“6” uses latest rugged Silicon Tran-

rejects, no manu-
facturers‘‘seconds”,
and uses “Ever

FOR
POWER TO OPE- 9 6
RATE OPTION-
AL LOUDSPEAKER... DEMAND
—D. IT MUST GIVE GOOD
RECEPTION IN DIFFICULT
AREAS . . . DEMAND—E. IT
MUST WORK ON ITS OWN
INTERNAL  FERRITE ROD
AERIAL . . . ETC. ETC
ANSWER—The Apollo “6” does
all this—and much more!
REVOLUTIONARY SILICON
PLANAR  EPOXY CIRCUIT
DESIGN
Apollo “6’ will probably be bang
up-to-date well into the seventies] it
bristles with latest technical innova-
tions. Six stage stable reflex N.P.N.
and P.N.P, circuit consisting of 2 Radio Fre-
quency stages, 1 Diode demodulation stage
and 3 Audio Frequency stages. Uses latest
Silicon Planar Epitaxial Epoxy transistors
(similar to types used in America’s Space
IRON CLAD GUARANTEE
Should you not be completely satisfied
with your purchase when you receive it
from us, your money will be refunded in
full, at once and without quibble or
guestion . . .

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

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

THRILLING SOUND OF AN SOS AT SEA

Listen to the thrilling sound of an SOS at sea—tune in
to a world you’ve never heard before . . . NOTE. Because
members of our own Staff (and their friends) are enthu-
siastic and have already bought Apollo “6” parts we
know demand will be enormous. DON'T DELAY—

sistor Circuitry and every single transistor, Project). 7The first two transistors give | SEND FOR YOURS NOW, send 59/6+3/6 P. & P. for
diode,_capacitor, resistor, inductance etc. is amplification of 100 to each, (at | all parts, illustrated plans, personal listening earpiece
brand new and fully tested—no only 100 Microamps collector current | etc. (all parts can be bought separately)
surplus parts, no manufacturers approx). Output transistor gives amplification | MONEY BACK GUARANTEE (see panel).
PHOENIX ELECTRONICS 3 Little Preston St.. Brigh
Ry % (Dept. PW5) 18 Little Preston St., Brighton 1. Sussex.
2 “51 a

”‘,”5 UNITG fon

all typeg af

TRANSISTOR EQUIPMENT

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

PLUS-3
MAINS UNIT

frovides three separate

Switched output voltages
v., 7iv. and 9v. DC. at-

tractive case with indica-

tor light, mains lead Cre -

output socket, plug and lead.

Slze 43 x 3¢ x 2% in. 57/6 P.&P.2/6

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

POWER PLUS
MAINS UNIT

for Cassette Tape Recor-
ders using 7iv. Complete
with DIN plug for recorder
power socket. Can also be
supplied for a 6-volt out-

- put complete with suit-
able plug. (Please state
make, model and voltage
required.)

45/' P.&P.2/6

Also available—Unit to run your Cassette Recorder

from 12v. Car Battery 32/6. P. & P. 2/6.
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, 4iv + 4iv,
6v -+ 6v., 9v | 9v. 42/6. P. & P. 2/6 per
unit. (Please state outputs reged).

R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.W.), 3t Oliver Road, London, E.17

564

£4.15.0

24 HOUR MAIL ORDER SERVICE
CALLERS WELCOME
(with appointment from 9 a.m. to 9 p.m.)
ELECTRONIC VALVES & EQUIPMENT
207b Belsize Road, London N.W.6.
Tel: 01-328-6123
Business hours: 9 a.m. to 6 p.m.
GUARANTEED VALVES
AZ31 9/8 | E¥89 5/4 | PCC85 8/- | UAF42 10/2
AZ41 8/- | EF91 /3 | PCC89 10/3 | UBC41 9/-
CBL31 16/1 | EF92 /- | PCC18910/9 | UBC81 9/-
CCH35 9/8 | EF93 /3 { PCFRO 7?7/- | UBF80 7/-
CYl 8/6 | EF183 /6 | PCF82 6/8 | UBF89 7?/6
CY31 7/6 | EF184 7/- | PCF84 87 | UCC85 7/8
DAF40 10/9 | EH90 7/68 | PCF86 /1 | UCH42 10/2
DAF41 10/9 | EL34 10/2 | PCFS01 @/8 | UCH81 7/~
DAF91 4/9 | EL41 10/2 | PCF802 9/8 | UCL82 7/6
DAF92 91 | EL42 10/8 | PCF80515/- | UCL83 10/3
DAF96 7/6 | EL8L 9 | PCF80613/- | UF80 7/6
DCYI0  8{7 | BL83 /- | PCF80815/6 | UF89  7/8
DK40 10/9 | EL84 /9 | PCLSL 9/8 | UL41 10/2
DK91/1R5 EL85 /- | PCL82 /6 | UL84 7/~
6/5 | EL86 /7 | PCL83 10/8 | UM80  §5/4
DK92 8/- ] EL90 /6 | PCL84 8/7 | UY4l 7/6
DK96 8/- | EL95 5/4 | PCL86 /1 UY85 6/6
DL9l 5/4 | EM34 16/3 | PCL86 9/1 | OA2 b5/4
DL92 @/5 | EM80 7?/6 | PD500 0B2 8/5
DL93 4/3 | EM81 8/- | PFL20014/- | OC3 8/9
DL95 8/- ) EN91/ 6 0oD3 8/5
DL96 /e 2D21 6/6 | PL38 19/4 | 1C5GT 5/4
DY86 6/5| EY5l 7/6 | PL81 {— | 114 3/2
DY87 - | EY86 7/- | PL82 /7 | 1R5/DK91
E9CC 9[- EY87 8f7 | PL83 kil 8/5
EABC80 /8 | EZ40 8/- | PL84 ?-| 184 5/4
EAF42 9/9 | EZ41 9/- { PL500 14/6 | 185 4/9
EBC41 9/- | EZ280 5/4 | PL504 16/1 | 1T4 4/3
EBC81 5/6 | EZ81 /2 | PL509 85/ | 1U4 8/5
ECF80/ GY501 21/~ | PY32 10/9 | 1X2B/R19
6BL86/10 | GZ30  7/6 | PY33 12/6 76
ECHS1 5/8 | GZ32 10/2 | PY80 — | 2D21 6/6
ECHS3 8/6 | GZ34 10/9 | PY81 5/10 | 3A4 3/3
ECL86 8/6 | KT66 21/- | PY82 5/4]3Q4 8/-
EF39 8/7 | KT88 31/68 | PY83 /6 | 384 83
EF40 9/9 | MSPENT PY88 8/-|3v4 -
EF41 9/9 10/- | PY800 9/7 | 5U4G  5/9
EF42 14/- 78 30/6 | PY801 7 | 6V4G 8-
EF50 5/- | PABCBO 8/- | U25 15/6 | 5Y3GT 5/8
EF80 5/- | PC86  12/- | U26 15/6 | 624G 716
EF83 10/2 | PC88 12/~ | U191 15/- | 6/301L2 15/-
E¥85 7/ | PCO00  8/4 | UABCS06/6 | 6AC7 4/-
EF86 8/6 | P 4 8/5 | UAF41 9/8 | 6AK5  5/4
MANY OTHERS IN 8TOCK
8.A.E. for Free Price List. P. & P. 9d. per vaive/2s. per £.
insurance 6d. extra. Terms: Cash/P.0./Cheque with order.

TRADER SERVIGE SHEETS

5/— each plus postage

We can supply Trader Service Sheets for
most makes and types of Radios, Tape
Recorders and Televisions—Manuals for some,

Cheques and open P.O.s returned if sheets not
available.

OAKFIELD ENTERPRISES -

LIMITED

30 CRAVEN STREET, STRAND
LONDON WC2

Make Model Radio/TV
1969 List P .
available at 2/~ | 1Plstis reduired
pius postage < : '

From

Address

enclose remittance of.... ccr0 cxock 5

(and a stamped addressed envelope)
s.a.e. with enquiries please

MAIL ORDER ONLY (December PW)



| <-OXFORD ST

TOTTENHAM COURT RD

PREMIER RADIO—=——

Tei:01-636 3451 |

23 TOTTENHAM COURT ROAD, LONDON, WA

o "
SPECIAL OFEE:RSARTNDGES NOVA” TRANSISTOR STEREO AMPLIFIER PICK-UP CARTRIDGES
Lm ymc Premier Price Al.;unerh stereo am- AT MONEY SAVING PRICES!
£6.18.6 plbliez, ofteriak evesy GOLDRING G800 (Stereo) . ... 18.19.6
2{; ?915 :g"al:" enthusiast.  Output SONOTONE 9TAHC/D (Stereo) ..... $2,15.0
£1784  £13106 10 waits per channel. ACOS GPS1/18C (Mono compatible) .. £1.13.5
£2015.1 815150 f&.‘é‘(‘,’%."fo’ e ACOB G931 (Stereo) .. 2289
£17.84  £13196 Srad Bl il ACO8 GP94 (Btereo) . .. 12148
. £25.18.10 £21.0.0 c:f:m:'r U"'M;g; B8R X3M (Mono compahble) ..., 21185
AUDIO TECHNICA netic Tape, Beparate B8 R X3H (Mono compatible) .. 81185
:.;.g:&:areolmouo Eglsg £g{gg base and treble controls, Volume and Balanoe RONETTE 105 (Stereo) ... .. 8115.0
APSY u'."t’i 2 ‘é 0.0 £5. o controls Mono/Stereo Switeh. Also teatnres RONETTE 106 (Stereo) ... . 21160
A :u“’ ©: 3 £9.0. beadphone socket and tape output. Teak case WONDERFUL VALUE
reo o Q0 with atteactive illuminated tront panel. Size AT Carr, All complete with mounting hrukeu and in-
A.'l"lxgmptlctal £25.0.0 143 x 9% < 33in, A.C. 200/250V. ONLY 25 G ns. .. structions, Past and Packing 1/6 each.
08T AN % © N

The Premier Stereo System consists of an all t

TR,

TP

stereo a

plug in and play. The 10 transistor amplifier has an output of 5 watts per channel with mputs for pick up, tape and tuner also tape output socket.
Controls: Bass, Treble, Volume, Balance, Selector. Power on/off, stereo/mono switch. Brushed aluminium front panel. Black metal case with teakwood

. Garrard Model 2025 auto/manual record player unit ﬁtted stereo/mono cartridge
and mounted in teak finish plinth with perspex cover and two mathng teak finish 1 Ab

d ready to

ends: Size 12 x 53 x 3}in. high (Amphﬁer available separately if requxred £14.19.6. Carr. 7/6.)

WIDE RANGE OF HI-FI STEREO
EQUIPMENT ON DEMONSTRATION
All leading makes available includil t

SAVE NEARLY £5!

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

Duici, Wharfedale, Goodmans, Goldrmg shure, ete. efe.

E.M.i. 13 x 8in.
HI-FI SPEAKERS

Fitted two 2jin. tweeters and
crossover network. Impedance 3
and 15 okms. Handling capacity
10 watts. Brand new. 89/6, p.&p.

7(8.
Also available without tweeters
48/8, p. & p. 7/6

TEAK FINISHED CABINET
8ize 174 < 10 x 7}in. Ideal for
above speakers £5.10.0, p. & p.
10/-.

HI-FI STEREO
HEADPHONES

Denigned to the highest
Ibie standard, Fitted

VERITAS V-149 MIXER

Battery operated 4-channel audio mixer providing four
separate inputs. Size A x 3 x 2in. suitable for crystal micro-
phoue, low impedance micro-
phone with transformer,
radio, tape, etc. Max, input
1.5v. Max. output 2.5v. Gain
6 dB. Standard jack plug
socket inputs, phonoplugs
output.  Attractive teak
wood grain finish case.

59/6

MONO
MODEL

STEREO
MODEL

69/6 P. &P, 2/6

WELLER “EXPERT” SOLDER
GUN. B8aves time and simplifies

soldering In the home and service
dept. Two poxition trigger gives lustant
dua! heat. 100/140 watt. 240 volt A.C.
67/8 P. & P. 2/

POCKE'I‘ SIZE MUL'I’I-TES’!‘ER With wide
angle, el
long- m"e. low-loss nwlu:hmg. '.muzh impact
resiating case. Bensitivity 20,000 ohms/
volt D,C. 10 000 ohms/volt A C
: 0-5-28-50-250-500-2600 volts
1

0-50 A2 .5 mA-250 mA DC. 0-6000 chins.
4 megohms, 10y 121-0-001 mfd-1 md.
—20 to +22dB. Complete lmnery. test

lead and . &P,
ienltr:::lti ons, s 1 9' 6 3/6,

VERITAS V-313 TAPE HEAD DEFLUXER

A must for all tape users! Tapv
heads become per
magnetized with constant une.
thia leads to background noisc

that preventa perfect recordings. 8imply

applied to recording head the V313

leaver head free of magnetism. Cleans 34/6 P. & P.

any tape head in seconds. 1/6.

2}* speaker units with
soft padded ear muffs.
Adjustable headband.
8 ohm impedance. Com-
plete with 681t. lead and
atereo Jack plug.
/6 P.&P.
Bf-.

MOIVO HEADPHONES 2000 ohm 14/8 P. & P. 2/6.
S8TEREOBTETHOSCOPE 8ET Low imp. 26/-P. & P. 2/-.
MONO STETHOSCOPE S8ET Low imp. 10/8 P. & P. 2j-.

SPECIAL BARGAIN OFFER

BS.R. UA76 RECORD PLAYER UNIT COMPLETE
WITE TEAK PLINTH. 4 speeds. Automatic or Manual

operation. Low mags arm with
cue and pause lever, hiaa
compeneator, atylus pres-
sure adjuster, etc. Com-
plete with B.8.R. C1
8tereo Cartridge, Ori-
ginal Price £25.18.8.

Our Pric
o rres 14 Gns.

TWO STATION

’I'RANSKSTOR

INTERCOM .. .
Complete wnh battery £ [
and  B50ft. connecting @ /k\
wire. Compact size, two Q\ /= g >

way call system. Ideal for
home, office, factory, ete.
P. &P

74
65/- & XS

FOUR STATION INTERCOM, Master unit and 3 slaves.
Ideca! for office and home. Complete with battery and
connecting wire £7.18.6. P & P, 5/6.

“"PREMIER"
TAPE CASSETTES

foritone

U

magnens record

'y 17

VERITONE'™ RECO RDING TAPE
SPECIALLY MANUFACIURED IN US
PRE-STRETCHED MATERIAL.
TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polisbed aplice free finish. 8mooth
output throughout the entire audio range. Double wrapped-——attractively boxed

STRONG

FRON
TEE QUAL!TY 8 UHEQUALLED

V.C. 5/ LP6 5i" 1200° P.VC. 12/8
POLYESTER 7/6 DT6 5{" 1800' POLYESTER 22/
POLYESTER 11/6 ITE 51" 2400° POLYEE'!‘EE 87/8

.V.C. 8/6 8P7 7" 12000 P.VC
PV.C, 19/~ DT? 77 2400 POLYESTER 26/—
POLYESTER 15/- 7° 3800' POLYESTER 50/-

TAPE SPOOLS 8° 1/-, 57, 63", 7" 1/9, TAPE CASES 5", 7° 2/6.
Post and Packing 37 1/-, 5%, §3* 1/, 77 2/-. (3 rcely and over Past Free).

C60 (3.) 7/6
C90 (%) 12/6
C120 (1) 17/6

P. &P 1~

CASSETTE
HEAD
CLEANER

Removes unwanted deposits
from delicate tape heads.

Fits all casyette recorders,
11/6 57

565



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 60-120
per minute. 12V
DC operation. Maxi-
mum load 6 amps. 8ize 2.11/16in. dia. x 4in.
Bupplied brand new at a fraction of original
cost. 8/ each P. P. 2/6. (3 for 17/6 P. P. 4/6).

HAMMARLUND SP600JX

COMMUNICATION RECEIVER
540 Kc/s-B4 Mc/s in 6 bands. Few only.
£100 each.

R209 MK II
COMMUNICATION RECEIVER

11 valve high grade communication receiver
wuitable 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 supply.
8upplied
in excelient
conditlon,
fully tested
and checked

Carr. 20/~

13A DOUBLE BEAM
OSCILLOSCOPES

An excellent general pur-
pose D/B oscilloscope.
T.B. 2 cpe-750 Kc/s.
Bandwidth 55 Mc/s.
Sensltivity 33mV/CM.
Operating voltage 0/110/
200/250V. A.C. Supplied
in excellent working con-
ditlon. £28.10.0. Or com-
plete with all accessories,
leads, lid, etc.

TYPE

MARCONI

T/44/TF956

AF Absorption
Wattmeter

1 piwatt to 6 watts.
£80, Carr. 10/-.

SOLARTRON CD-1016
OSCILLOSCOPE

Double beam. D.C. To 5 Mc/s, Excellent
condition. 255 each. Carr. 20/-.

GEARED MAINS MOTORS

Paralux type 8D19 230/250V.
A.C. Reversible., 30 r.p.m.
40 1b.fins. Complete
with capacitor. Excellent
condition. 99/6.
Carr. 10/-.

SOLARTRON CD.711S8.2
OSCILLOSCOPES
Double beam. D.C. to 9Mc/s. Perfect order.
266, Carr. 50/-.

T0-2 PORTABLE OSCILLOSCOPE

A general purpose low cost
economy oscilloscope for
everyday use. Y amp.
Bandwidth 2 CP8-1 mHz.
Input imp. 2 megQ 25pF.
Tlluminated scale. 2in. tube.
115 x 180 x 230mm.
‘Weight 8Ib. 220/240V. a.c.
Supplied brand new with
handbook.

£22.10.0, Carr. 10/-.

TRANSISTORISED L.C.R, A.C.

MEASURING BRIDGE
A new portable
bridge offering ex-
cellent range and
accuracy at low
coat, Ranges: R.
10-11'1 megQ
6 Ranges -+19%.
Jd B - 111
HENRYS 6 Ran-

+1110m.
TURNS RATIO 1: 1/1000—

Ranges 4-29%.
1:11100. 6 Ranges +19%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100p1A.
Meter indication. Attractive 2 tone metal
case. Bize 7§ x 5 x 2in. £20. P. & P. §/-.

566

UNR-30 4-BAND COMMUNICATION RECEIVER

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

instructions. Carr. 7/6 13 gns

LAFAYETTE SOLID STATE HAG600 RECEIVER
5 BAND AM/CW/SSB AMATEUR AND SHORT
WAVE 150 Kc/s—400 Kc/s and 550 Kc/s-30 Me/s
F E T front end ® £ mechanical fillers @ Huge
dial @ Product detector @ Variable BFO @
Noise limiter @ 8 meter @ £24in Bandspread @
280V. A.C./12V. D.C. neg. earth operation ® RF
gain control, Size 151n X D*m, x8}in. Weight 18
Ibs. CEPTION.

ALUE. 245. Cuarr, 10/-.
8.A.E. or tull demll

TRIO COMMURICATION

™ RECEIVER MODEL 9R-59DE

li 4 band receiver covering 550 Kejs to 30 Mc/s
|| continuous and electrical bandspread on 10, 15, 20,
40 and 80 metres. 8 valve plus 7 diode circuit,
4/8 ohm output and phone jack. 88B-CW @ ANL
@ Variable BFO @ 8 meter @ Sep. bandspread
dial @ IF 485 Kc/s @ Audio output 1'6 W. @
j| Variable RF and AF gain controls. 115/250V.
%l A.C. Mains. Beautifully designed. Size: 7x185x
10in. With instruction manual and service data. £42, carriage paid. TRIO COMMU-
NICATION TYPE HEADPHONES. Normally £5.19.6. OUR PRICE 2£3.16.0 if purchased
with above receiver.

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

TRIO JR-500SE 10-80 Metre
AMATEUR RECEIVER

Covers all the amateur bands in 7 separate ranges
between 3-5 and 29-7 Mc/s, 7 valves, 2 transistors
and 5 diodes plus 8 crystals: output 8 and 500 ohm
and 5,000 chm phone jack. Crystal controlled ozcil-
lator. Variable BFO. VFO. AVC. ANL. 8 meter,
88B-CW. 8tand-by switch. 8pecial double gear dial
drive with direct reading down to 1 kHz Remote §
control socket for
Audio output 1 watt. 115/250v. A C mams. Superb
modern styling. Size 7 x 13 x 10in. with instruction
manual and service data. £89,10.0. Carr. Paid.

RCA COMMUNICATIONS

RECEIVERS ARS88D

Latest release by ministry BRAND NEW in original
cases. 110-250v. A.C. operation. Frequency in 6
Bands. 535 Kc/s—32 Mc/s continuous. Output im-
pedance 2+5-600 ohmas. Incorporating crystal filter,
noise limiter, variable BFO, variable selectivity, etc.
Price £87,10.,0, Carr. £2.

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER
A completely new transistorised receiver covering
152-174 Mc/s. Fully tunable or crystal controlled
(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. A.C./
12V. D.C. Neg. earth. £87.10.0. Carr. 10/-.

CLASS D WAVEMETERS CRYSTAL CALIBRATORS NO. 10

A crystal controlled hetero- Smajl  portable
dyne frequency meter crystal controlled
covering 1-7-8 Mc/s. wavemeter. Bize

Operation on 6 volts D.C.
Ideal for amateur use,
Available in good used con-
dition. £5,19.8, Carr. 7/6.

7 x 7 x din.
Frequency range
300 Kc/s-10 Mc/s
(up to 30 Mc/s on

Or brand new with acces- harmonics).
sories. £7.19.6, Carr. 7/6. Calibrated  dial.
Power require-

CLASS D WAVEMETERS No. 2 R
15mA and 12V.
D.C. 0.3A.
Excellent condition.
89/8. Carr. 7/6.

Crystal controlled. 1-2-19 Mc/s. Mains or
12V. D.C. operation. Complete with calibra-
tion charts.
Carr. 30/-.

Excellent condition. £12.10.0,

CLEAR PLASTIC PANEL METERS

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

500-0-500{1A27/6
lmA ......27/6

150V. D.C.

27/8 .27/8

278 27/6
....278 .28
....276 .27/8

...2718 g;;g
2716 2218
pond Z/13 ~.2718
.26 27/
....27/8 8 meter ImA 32/~
..27/8 VU meter . 42/

Brand new, guaranteed and earriage paid.
High quality construction. Input 230V, 50-60 cycles.

Output full variable from 0°260 volis. Bulk quantities available,
2:5 amp—#$6.15.0; § amp.—#£0.15,0;

;10 amp.—£18. 10, 0; 12 amp —821.0. 0;

20 amp.—£37.0.0.

AVOMETER MOVEMENTS

20K Q/V

8pare 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,

TE-40 HIGH SENSITIVITY
A.C. VOLTMETER

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

. R.N.B. d4cps.-
Decibels —40 to
Bupplied
complete with
and instructions.
tion 230V. A.C. £17.100,
Carr. 5/-.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0-20 Kcfs. on 2 ranges. Output
5000 or5k Q. Operation 200/250V. A.C.8up-
plied in perfect order. £12,10.0, Carr. 10/-.

TE-65 VALVE VOLTMETER

High quality instrument
with 28 ranges. D.C. volta
1-5—1,500v. A.C. volts
1-56-—1,500v. Resistance
up to 1,000 megohms.
200/240v. A.C.operation.
Complete with probe and
instructions.

£17.100.P. & P. 6/-.
Additional probes avail-
able:R.F.38/-.H.V.42/6,

COSSOR 1049 DOUBLE
BEAM OSCILLOSCOPES

D.C. coupled. Band width 1Kc/s. Perfect
order. £88, Carr. 30/-.

AM/FM SIGNAL GENERATORS

Oscillator Test No.
2. A high quality
precision instru-
ment made for the
ministry by Airmec.
Frequency coverage
20-80  Mecfs.
CW/FM. Incor-
porates precision dial, level meter, precision
attenuator 1(4V-100mYV. Operation from 12
volt D.C. or 0/110/200/250 volt A.C. Bize
12 x 8 x 9in. Supplied in brand new con-
dition complete th sll connectors fully
tested. 845. Carr. 20/-.

EDDYSTONE VHF RECEIVERS

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

Excellent

TE-16A  Transistorised
i Signal Generator, & rang

B x 8§ x 84in.
‘Complete with instruc-
tions and leads. £7,19.6.
P. & P. 4/

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

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

shrouded.
150 W. 21,12.6. P. & P. 3/6.

G. W. SMITH
& CO (RADIO) LTD.
Also see oppos. page




ARF-10D0 COMBINED AF-RD
SIGNAL GENERATOR

AF¥. SINE WAVE
20-200,000 c/s.
Bquare wave 20-
80,000 cjs. OIP
HIGH IMP. 21V
P/P800Q 3-8V. P)P
8 TF 100 Kcfs-300
¥ Mcfs. Variable R.F.

dulati Incorpor-
ates dual purpose meter to monitor AF out-
put and % imnod. on R.F. 220/240V. A.C
280.0,0. Carr. 7/6.

TE-20RF SIGNAL GENERATOR
Accurate wide range sngnal generator cover-
ing 120 Kcfs-260
Mcjs on 6 bands.
i Directly calibrated
Variable R.F. at-
tenuator. Operation
200/240v. A.C.
B Brand new with in-
structions. £16,0.0.
P. & P, 7/6, 8.A.E.
for details.

PEAK-S80UND PRODUCTS. Full range of
Amptifiers, Kits, 9peakers in stock.

TE22 SINE SQUARE WAVE

AUDIO GENERATORS

Bine: 20c¢/x  to
200 Kefs on 4
bands.  Square:
20c/s to 30Kce/s.
Output  imped-
ance 5,000 ohwus.
200/250V. AC.
Supplied  brand
new and guaran-
teed with instruc-
tion manual and jeads, £18.10.0. Carr. 7/6.

HAROON] TF142E DIRTORTION FACTOR
[ETERS. Excelient condition. Fully tested.
820 Carr. 15/-.

LAFAYETTE TE-46 RESISTANCE
CAPACITY ANALYSER

2 pF-2000 mkd
2 chms 200 meg-
ohms. Also checks
impedance, turns
ratio, insulation,
200/250V. A.C.
Brand New
217.10,0
Carr.7/6.

MODEL 2QM TRANSISTOR CHECKER
It hias the fuliest eapacity tor
checking on A, B and Ico.
Equally adaptabie for
checking dindes, ete.
Spec.: A: 0-7-0-9987.
B: 85-200. Tco:
microamps 0-5mA.
Realstance for diode
20002-1M Q2. Bupplied
complete with Instruc-
tions, battery and lead. £56.19.8. P. & P. 2/6

ADVANCE TEST EQUIPMENT
Brand new and boxsd in original sealed cartons
VM. 76 VALVE VOLTMETER. R.F. measure-
ments in excess of 100 Mecse and D.C.
measurementa up to 100V with accaracy of
+2% D.C. runge 300 MV to 1 KV. A.C.
range 300 MV to 300 V RMS8. Resistance
-02-500 M(}. Price £72.

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

HI1B AUDIO EXGNAL GENERATOR. 15 o/s—
80 Kc/s. sine or square wave. Price £30.
J1B AUDIO BIGNAL GENERATOR. 15 c/s—
850 Kcfs. Price $30.

TT18 TRANSISTOR TESTER. £37.10.0.
Carriage 10/~ per item.

SOLARTRON MONITOR
OSCILLOSCOPE TYPE 101
An extremely high guality oscilloscuope with
time base of 10¢./sec to 20m/sec. Internai ¥
amplifier. 8eparate mains power aupplv 200/
260v. in with
cables, probe, etc., as received from Mmiu'.ry

28.19.8, carriage 30 /-

HOSIDEN DHO4S 2-WAY STEREO
HEADSETS

Each headphone
tains a 2in.
and a Jin. tweeter.
Built in  individual
level controls. 8Q Imp.
25-18,000¢/s with cable
and stereo plug. £5.19.6.
P & P26,

tt intfext.

con-
wooter

HIHIED

»Yhe la(est admon Qiving full
‘detsils of 2’ comprehensive
range ol Hi FI EQUIPMENT, -
COMPONENTS TEST EQUIP-
MENT and COMMUNICATIONS.
.eouwmsun .. Nearly 200

GARRARD

FULL CURRENT RANGE OFFERED BRAND NEW AND GUARANTEED AT FARTASTIC

SAVINGS
SRP22 Btereo £6.18.6 °SP25 MK 1l £11.18.6
*1025 Mono ~ £7.10.0 L83

*1020 Stereo  £7.15.0
*2025 Btereo  £7.18.8
*2028T/C
Mono/3teren  28.17.8
*3000 Bterco  £6.19.6
Carriagefinsurance 7{6

11.19.6

extra any model. WR4
Basea £3.19.8. Perspex covers £3.10.0. *Special offer base and cover available for these
models at £4.15,0. Carr. §/-. Full range of Garrard accessories available.

Y TRANSISTORISED FM TUNER v
6  TRANBISTOK
HIGH QUALITY
TUNER, 8IZE
ONLY sxd x24in.
31.F.atages.
Double tuned dis-
criminator. Ample
output to feed mo-t
9Vbattery.C g

-108Mc/s Hudv built ready Ior use. anmuc
value for money. £8.7.6, P. & P. 2/6.

Stereo multiplex adaptors 09/0.

TRANSISTORISED
TWO-WAY
TELEPHONE
INTERCOM

Operative  over awazingly
long distances. Heparate call
and press to taik buttons,
2-wire connection. 1000 of
applications. Beautifully fin-
ished in ebony. Bupplied
complete with batteries and
wall hrackety.

£6.18.6, P. & P. 3/6.

SINCLAIR EQUIPMENT
Z12 12 watt amplitier, 88/6
PZ4 Power S8upply Uit 85/8
Stereo 25 Preamp. £9.19.8
_ Qld  Speakers £7.10.8
Micromatic Radio Kit,
48/8. Built 58/6.
Now in Stock
1C10 59/6. A1l post paid.
SPECIAL OFFER
Two Z12 Amps., PZ4 Power Supply, Stereo
26 Preamggﬂer, £28, or witk two Q14
y: 237,

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER

19 transistors, 8 diodes, IHF music power, 30W
at 80Q. Responae 30-20.000 - 24B at 1W. Diu-
tortion 1% or less.
Output 3-16 Q. Separate L aud R. volume con-
trols, Treble and bass control. 8tereo phone jack.
Brushed aluminium, gold anodised extruded front
panel with complementary metal case. Bize 103 x
3 9/16 7 13/16in.
£28. Carriage 7/6.

Tnputs 3mV and 250mV.

]
Operation  115/230V. A.C.

TE-61. NEW 20,0009/
P VOLT MULTIMETER with
overload protection and
mirror scale, 0/6160/120/
1,200v. L. 0/3/30/60/
300/600/3,000v. .C.
0:6011.4/12/300mA. D.C.
0/60!(/6 meg. ohm. 92/6.
& P.2/8.

MODEL AS-100D, 100K

Q/VOLT. 5iu. mirror
scale. Built-in  meter
protection.  013/12/60]

120/300/600/1,200v DC
0/8/30/120/300/600v
AC.  0/10uA/G/60/300
mA/{12 amp. 0/2K /200K
12M/200MQ. —~20 to
+17dB. £12.10.0, P. &
P. 3/6.

MODEL TE-90 50,000 OPV
mirzor scale overload protec-
tion 0/3/12/60[300/600/1200
v. . 0/6/30/120/300/
1200v. DC.-03/6/60/600mA.
DC. 1BK{160K/1-6/16meg
n —-20 to +63dB. £7.10.0,
P.3/-.

MODEL TE-70. 30,000
OPV. 0/3/15/80/300/600
/1200v DC. 0{6/30/120/
800/1200v AC. 0/30pA
/3/30/300mA. 0/16K /160
K/1-8M/16 Meg. .

£5.10.0. P. & P. 3/-.

MODEL PT-34.
1,000 OPYV. 0/10/50
/250[500/1 000¥ AC
and DC. 0/1/100/
500mA DC. 0/100K
02.39/8.P. & P.1/6.

2NN

TE-900 20,0000 /VOLT
GIANT MULTIMETER
mirror scale and overload
protaction. 8in. tull view

meter. ¥ colour scale. 0
2-5/10/ 2501 1,000/ 5,000
V. AC. 0/25/12-5/
10/60/250/ 1,0600/5,000v.
DCO/DDuAIllO/]OO
{500 mA/10 amp. D.C.
02K /200K /20 MEG.
OHM. £18. P. & P. §/-.

MODEL TE-10A. 2060/
VoIt 5/25/50/250/500/2,500v.
.G 10/50/100/500/1,000 v.
AcC

0/501LA/2-5mA/250mA D.C,
0/6K/6 meg. ohm, —20 to
+2%iB.

19-0, 100mFd. 0-
689/6. P. & P. 2/6.

100-0-1mFd.

LAFEYETTE 57 Range
Super 50k /volt Mulii~
N meter. D.C. volts 12 mV
-1000V. A.C. voits 1-5V
-1000V. D.C. current
251.A-10 amp. Ohms 0-
10megQ dB—20 to + 81
dB. Overioad protection.
£12.10.0, Carr. 3/6.

MODEL £0,000 "
O.P.V. 0/10/50/100/500/

AC 0/5/20/50/250f
500/1 000v DC.

TE-80,

5/50/500mA . OIGKI6OK%0
K/6meg. £4.17.8. P. & P. 3/-.

MODEL TE-12
20,000 0.P.V. o/o-a/s/aonzo/
600/1,200{3,000/6,000v. D.C.
0/5/30/120/600/1,300v. A C.
0/6011A/8/60/600mA.  O/6K/
600K /6Meg./60 Meg.0 50pF.
0-2r0Fd. $5.19.6. P. & P. 8/6.

3and 34, LISLE STREET,

(RADIO) LIMITED

LEICESTER SQ.LONDON W.C.2 01-437 9155

311, EDGWARE RD.LONDON,W.2 01-262 0387 il
(ALL MAIL ORDERSYO i~ 3 LISLE STREET, LEICESTER SQUARE, LONDON, w.C.2)

NEW SINCLAIR 2000 SYSTEM

35 watt Integrated Amplifier, £29, Carr. 5/-.
Belf-powered FM  Tuner, £35, Carr. 5j-.

ECHO KS-606 STERED HEAOPHONES

Waonderfully
fortable.
welght

com-
Light-
adjustable
headband.
cable  and
Jack plug.
25-17,000 cps. B
ohm  imp. 87/6
P& P 2/6

RACAL MA.168 TRANSISTORISED
OIVERSITY SWITCH

Brand New Condition. £18. Carmr. 104

TE111. DECADE
RESISTANCE
ATTENUATOR

Variable range 0

111d B.Connections,
Unbalanced T and
Bridge T. Impedance 6000 range (0-1dB x
10) + (1dB x 10) 4 10 + 20 + 30 + 40dB.
Frequency: d.c. to 200kHz (- 3dB). Accur-
acy: 0-05dB. +Indication dB x 001.
Maximum input less than 4W (50V). Bullt in
6000 load resistance with internalfexternal
switch. Brand new £27.10.0, P. & P. 5/-.

RECORDING HEADS
COSMOCORD i-track heads. High {mp.
record/playback 86/-, Low imp. erase 20/-.

ARRIOTT }-track heads. High imp.
record/playback 85/-. Low Imp. erase 20/-,
Post extra.

AMERICAN TAPE
First grade quality American tapes. Brand
new. Discount on quantities.
3in. 225ft. L. P. acetate ..
3}in. 6001t. T.P. mylar .
5in. 6001t. std . plastic . .
5in. 9004t. L.P. acetate
&in. 1,2001t, D.P. mylar . .
53in. 1,2001t. L.P. acetate
53in. 1,2001t. L.P. mylar .,
8%in. 1,8004t. D.P. mylar .
51in. 2,4001t. T.P. mylar .
7in. 1, JOUﬂ. std. acetate .
7in. 1,800tt. L.P. acetate .
7i .8001t. L.P. mylar .,
7in. 2,4001t. D.P. mylar ..
7in. 3,6001t. T.P. mylar .
Postage 2/-. Over £3 post p&id

MAXELL TAPE CASSETTES
€60, 10/3; €90, 14/8; C120, 18/6. Post extra

OPEX

$am to6pm,
every day Mon-
day to Saturday
(Edgware Road

dsy Thars.)

01-437 8204

567



Fully guaranteed PERSONAL CALLERS WELCOME [ﬂlﬂMﬂg ALL valves

Individually packed Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. guaranteed
V A L V MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. U.K. Orders
up bo 10/, 1/-; 10/- to £1, 2/-; over £1, 2/- per £1; over £3post free, C.0.D. 4/-extra brand

Cvsl 2 9/- | KT66 28/ GK6GT 8/ | 19BE6 6/ | 866A 15/
b 78Ul & 194 21 TRANSISTORS, ZENER DIODES ete. |1 & |13 4 |4
Y96 ECLS3 6/6 | N78 15/ a5 /8 | OCI6 15/~ | OCS3 5/~ | ACL76 7/8 | CRS1/209/6 | MPF102 6K7G 2/~ | 1208 3/- | 955  2/6
RL‘(’; 316 ECLSG 8%% g” OAL0  3j- | OC22 10/- | OCS3B 4/8 | ACY28 4/- | CRS1/30 11/~ ggggl‘ 4/9 [ 12E1 17/~ | 956  2/-
o B2 8l-¢ GA70 g/~ | 0C25 76 | OCI39 7/8 | AD140 13/- 10/- | MPF103 9/8 4| 12K5 10/~ | 957 5/~
e o DABGNO 7Bl 0A7I 2/ { OCY6 5/~ | OCLIO 9/6 | AFLI7 8/~ | CREI/3S | MPr104 6KSGT 7/8 | 12K8GT 7/6 | 991 /-
DL b 1} oAt /8 | 0C29 15/ | OCIT0 5/~ | AFLIS 10/ 11/6 10/ |SK26C 18/ | 12Q7GT 618 | jg90 13-
L6 8)- | ELY - | PCOT 81 Gag1 1/ | OC35 10/~ | OCL71 6/~ | AF124 " 7/8 | CRS1/40 . 6L6  14/8 | 12867 4/8 | 2051 5/~
DM70 6/~ } KPAL 12/8| PCSOO /6] G000 1/9 | OC38  8/B | OCILT2 7/8 | AF12T 5/ 1g/8 | MPFI05  l6T6Ga 9/8 | 1487 15/ | a5os
DML 7/8 | ERd2 18/6) POCBA 8/91 pn00 3/ | OC44 4]~ | 0C200 7/8 | AFI39 10/- ) CRS3/05 6/ 1008 [opos  19/6 | 19405 519 | moo 220
DYSE 8/~ | B0 o | pccso ofal OAS)e 2o | OCAs  Blg | IN21. 3f6 | AFL7s 12/8 | Omsaeo . | ZRuge fegxy Ty | 1968 eqj- | 398 100
DYs7 - 8/8 | s 0/8 | PCOISOLLBE 011 g/g | OC71  2/8 | IN2IB 5/~ | AFY19 29/8 10/- | Zenerdiodes dogharor g6 | 1966 20/~ | 378 101
DYRO e e SIS heERa,AU] oAzvonll | oCiz afg | IN25 13/- | ASY26 516 | CRS/30 8ica. locor o | 19H4 70 | 3726 T
e || BhED (|| O 5/ 0Az20110)- | OC78 11/- | IN43  4/- | ASY28 5/8 11/8 | Z2arange  lgscror 5. | 20P4  20/8 | 5933 22/8
Dieh 2;’ 3’ peres 819 oazaouto | OC7n 8- | INTO 4/ | BCIOT 3/6 | CR8525/025 8ea. osGr el | 25L6GT 73 | 6057 10/
Ll L 3/ PCRSE I8l 47506 8/6 | OCT6  5/- | 2N1306 6/6 | BFY51 5/— 16/~ | Z3B Range 30015 16/ | 5060 76
BBC33 8/ 92 2/ | PCEE6 10/ 5a7007 98 | OCS1  4/- | 2N1307 6/6 | BFY52 4/ | CRS3/40 5 ea, ]6857 6 A5 18- | ol
EBCAL 10/6 | EF95 5/~ | PCF20018/61 475080 | OCSLD 3/- | 28303 10/~ | BSY27 /- \016 | 2L ranpe " |68T7GT a6 | B0c17 16/ 4045 )
EBCSL 9/~ | BFI83 8/6 | PCF20115/88 (47013 g/ | OCSIDM3/- | AC126 6/8 | BYZI3 5/- [ GET103 4/- B [6SI7Y /6 | B0Cls Iof ) €085 BI
R HR e e || B B 0AZ223to | OCS2 8- | ACI27 7/8 | BYZI6 15/~ | GETI13 9/ | z8vange  |99K7, 210 googil ig}s B §Z{§
Lhres 816 | meeo 211 | bChe02 8/8] oazxslo)- | ocsupM3)- | AC1zs 616 | CRS1/105/- | CETILS 8- Tsea |PBLTGT 006 | ORLI2 101 | s001 3/

69Q7GT 7/9 | S0FL13 9/3 1 9002 4/6

ECCST 8/~ | EFL20015/8 | PCFS06 13/ - oo m— ————
ECCs2 59 | BL90  7/8 | PCFR081a/g | PXR2  B/8 | U404 @/ | 'LY85 59 | 5B/206M GANS 10/~ | 6BR7 16/ S0FT141
BCCs3 5/6 | BL34 10/6 | PCIT20012/6 | DY83 7/~ | Us01 20/ | VR105/30 38 [6aQs e | eBWE 1ep | oved, B3| Soras B | hoes oo
ECCsd 8- | BLAT 11/8 | PCLs1 9jg | PY8S  7/8 | UABCSOS/E | 6/~ | SRACGY 10/6 | 6AQSW 8/— | 6BWT 13/~ 1 Loon® §1° | gor17 19/
30CH5  5/6 | EL42 1176 | pCLs2 7/ | Y800 7/6 | UAF42 10/8 + VR150/30 5U4G /6 | 6AS6 6/ | 6C4 5/9 3012 16/- 9006 2/6
ECCS6 9f- | BLsa  4/9 | PCLs3 13/~ | PY801 9/6 | UBCAL 9/6 " 8)- | 5VAG 718 | 6AS7G 16/~ |6Ce 4/~ | 6X4 419 | SAL S 00T CR. Tubes
BOCAs 7 | L5 8/~ | PCLed gye | PY802 1316 | UBFS0 10/6 | Z800U 28/ | SYSGT 8/ | 6ATS  4/8) 6CHS 3/ 6Xo6 8- | OIS 1407 | B4504/B/16
RCCINO 9/9 | EL9» 7/ | PCLas 9)3 | QQVOS-10 | TBFSY /- | Z801U 5/~ | 524 14/~ 6AUG  5/-) OCL6 9/g | 6X5GT 5/8 70/-
£OUS0412/8 | ELS00 17/— | PCLAS 9/ 25 | UCFS0 10/8 | Z90OT 12/~ | 524G 7/6 | 6AX4 8/ | 6D6 3/ 6-30L2 14/- | 30PL1318/6 | 09y 75/
ECFR0 8/8 | F1803517/ | PEL200 QQVO640 | UCH4218)- | 1L4 /8 | 6AB7 4/~ [6B7  5/6 |6EA8 9/ | 624 Bl | 42 Bi-| VCROT 3%/8
RCFs2 8/8 | EM3)  5j- 12/ 85/ | UCHS1 7)- | IR5 8/~ | 6ACT 3/~ | 6BA6 4/8 | 6EUT  7[-| 7C5  14/6 | S0CDBG VCRI139A
ECF<: 12/6 | EM80  7/8 | PL36  10/9 | QQVO6-40A | UCL82 7/6 | 184 5/~ | 6AGT  68/- | 6BA7 12/6 | 6F23 15/~ | 7C6 8/ _ 278 80/-
ECFH0113/6 | EM84 7/~ | PL81  9/3 100/- | UCLS3 12/ | 185 4/¢ | 6AH6 11/6 | 6BEG  5/3|6r33 20/~ | 7H7  §/8 | SOEHS 710 | yoR51750/-
FCIF0218/6 | EMs7 11/ | PLs2 8/ | Q595/10 5/- | UF4l 10/8 | 1T4 3/- | 6AK5  5/- | 6BG6G 11/~ | 6HEM 3/~ | 7Y4 9/3 | 79 5/6 | vCR517B
EORW0312/8 | BYsl B/ | pLws - | R17 81~ | UFS0 /3 | 1X2A  7/6 | 6AKS 6| 6BJ6  8/8 6J4WA 18/~ | 9D6  2/8 | 76 5/- 55/~
ECHws 76 | BYS6  7/6 | PLsa /6 | K19 7/6 | UFs9  6/8 | 1X2B  7/8 | 6ALS 3/~ | 6BI7 7| 615 - | 1182 80/ | 78 5/~ | VCRSI7C
BCH3S 11/0 | Evss /6 | PLsoo 149 | V25 1478 | UL4L 11/8 | D6 3/~ | GALSW 7). | 6BK7 8/~ GISGT Bl | 12AT6 4/8 | 80 778 45/
Bonis 130 | Bz4o  sja | pX4 14| U26 14/8 | ULSs @/6 | 304  7/8 | GAMS 2/ ) 6BLTGTA | 616 3/6| 12aT7 4/ | 85A2  7/6 | 5CP1 80/
BOHA] b/9 | EZ4l  8/6 | PX2s 1g/e | U27  B- JUUS 71384 69| 6AME 8/ 11/~ 657G 5/~ 124U7 4/3 | 813C 25/~ | 5FP7 26/7
BOHR3 10/9 | Ez80 5/ | pYss 19)- | Uler 14- [ Uv4r 7~ | 3v4 8- | 6AN5 20/ [6BQ7A 6/9 | 637M 5/~ | 1pav6 5/6 | 807  9/- | Photo Tubes
ECH 200 K781  5/- | PYSO  8/8 29/41ft. AERIALS each consisti i ft, Zi 12AX7 6/- | 813 75/ | G816  12/8
o .y { . consisting of ten 3ft. gin. : p
12/8 | G734 10/81 Pyl 5/6 dia. tubular screw-in sections. 11ft. {(6-section) whip 12BAc 8/- | 8324 45/~ | 6M625 45/
P c RADIO TD aerial with adaptor to fit the 7in. rod, insulated base, aLL OVERSEAS ENQUIRIES AND ORDERS
O . . stay plate and stay assemblies, pegs, reamer, hammer, Please address to

170 GOLDHAWK RD., W.12  creccamar o g556. praporms. oo SgIGOOTD%rA V(v E'.fﬂ;%i.ffgu'ﬁ?z :
Full List of § o o
(01) 743 4946 METERS liock of meters on request. Tel,: 01-743 0899

I

The New Picture-Book’way of learning
B ASI ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

Youwll 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
each is illustrated by an accurate, cartoon-  over these subjects.

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

—-esssssssses SIS SEEEI I NS EEEEEEE DD
This carefully planned series - To The SELRAY BOOK €O., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7THP

f nual r a

valuable c‘i,uf.s}e‘“isn"t,‘;‘,ff.‘iing Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
technicians in Electricity, above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
Electronics, Radio and in good condition within 7 days or send the following amounts. BASIC
Telecommunications. ELECTRICITY 75/- Cash Price, or Down Payment of 20/- followed by 3
fortnightly payments of 20/- each. BASIC ELECTRON 1CS 90/~ Cash Price,
or Down Payment of 20/~ followed by 4 fortnightly payments of 20/~ each.

WHAT READERS SAY

This offer applies to UNITED KINGDOM ONLY. Overseas customers
cash with order, prices as above.

[ |

“May I take this opportunity to thank you for sch enlighte)r}ing . Tick Set required (Only one set allowed on free trial)
works and may I add, in terms, easily understood by the novice,

: b TS B M ioeeham, M BASIC ELECTRICITY ] BASIC ELECTRONICS ]
] find that the new pictorial method is so easy to understand, and I B Prices include Postage and Packing.
will undoubtedly enjoy reading the following five volumes: thank you
for a wonderful set of books.”” C.B., London. l
“They certainly confirm everything your readers say abour them and I .
am more than detighted with them.” They will be of grear value ro me
in my job as Hospital maintenance electrician.” A. B., Birmingham l

SIZNALUFE .. . .. o o e e
(If under 21 signasure required of parent or guardian)

BLOCK LETTERS
FULL POSTAL
ADDRESS N

A TECH-PRESS PUBLICATION

POST NOW FOR THIS OFFER 1!
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ier & Tuner Kits

if

Ampl

The foliowing amplifiers are styled and
kitted by T.R.S. using quality compo-
nents and backing them with well
presented instructions and backed by
T.R.S. service. Valves and transistors are
included as appropriate. All are self-
powered unless stated.

MULLARD SERIES
3-3 Mono Amplifier
3 watt output, tapped for 3 and 15 ohms.

Sensitivity: 100mV. Bass and treble
controls.
Kit ~ o £7.19.6 (Carr. 7/6)

Built and tested
5-10 Amplifier
Still ranks as one of the best designs
ever. b valves, 10 watts, o/p for 3 and
16 ohms.
Basic Kit (requiring pre-amp stage)
£10.10.0 (Carr. 7/6)
Built £13. 0.0 (Carr. 7/6)

Basic, with passive control system
£12.10.0 (Carr. 7/6)

Built £15.15.0 (Carr. 7/6)

2 Valve Pre-Amp

6 input switching plus auxiliary tone

controls, etc.

Kit .. £6.19.6 (Carr. 5/6)

Built £9.10.0 (Carr. 5/6)

Basic 5-10 Amp and 2 Valve Pre-

Amp

Built and tested £21.10.0 (Carr. 710/~)

£10.10.0 (Carr. 7/6}

10+10 Stereo Amplifier

A highly efficient and dependabie stereo
unit with the best of Mullard and T.R.S.
features. O/p transformers tapped for 3
and 15 ohms. Can accept ceramic or
crystal P.U. direct otherwise pre-amp is
necessary.

Kit .. .. £18.10.0 (Carr. 12/6)
Built and tested £22.10.0 (Carr. 12/6)

2 +2 Valve Stereo Pre-Amp
Built and tested £13.19.6 (Carr. 7/6)

T.R.S. 4 +4 Stereo Amp
Transistor amplifier based on Mullard
modules and produced to provide good
quality and appearance at low cost.
4 +4 watts output. For 8-15 ohms
speakers. Input switching, etc. Bass and
treble controis. Simple module assembly.
Amp and pre-amp with front panel and
knobs.
Kit .. .. £7.19.6 (Carr. 3/6)
Teak sided cabinet
£1.17.6 (Carr. 2/6)

24V. Powerpack  £2. 5.0 (Carr. 2/6)
Complete kit inc. DIN plugs and sockets

£12.10.0 (Carr. 7/6}

T.R.S. Transistor F.M. Tuner
Assemblies from modules obtainable
separately. Features interstation sup-
pression, A.F.C., etc.

Modules and chassis, scale and tuning
drive come to . . £15.15.0 (Carr. 7/6)

Mainspowerunit  £2, 5.0 (Carr. 3/—)
Cabinet to match "4 +4"
£1.17.6 (Carr. 2/6)
Muttipiex decoder for stereo
£10.10.0 (Carr. 2/6)

T.R.S. 6 Valve AM/FM Tuner
With power supply, valves, large illu-
minated station-named scale. Push
button on-off and wave change, “"magic
eye” indicator. Tunes Med. waves and
F.M. Diode output for tape.
Kit with power unit

£12.10.0 (Carr. 7/6)
Built, aligned and tested

£17.10.0 (Carr. 7/6)

MODULES
T.R.S. 12 watt—-15 ohm amplifier as
specified in Practical Wireless.
12-12 Stereo amplifier, built  £5.19.6
Kit, complete : £4.11.0
Sinclair Z.30—New power amplifier,
as advertised » .. f4, 9.6
Sinclair Stereo Sixty
Pre-amp/tone control £9.19.6.
Sinclair PZ.5 power supply unit
£

9.6
Sinclair iC-10 integrated circuit ampli-
fier and pre-amp. . .. £2, 9.6
Sinclair “Micromatic”” Midget
Radio Receiver—smaller than a
matchbox.
Kit .. ‘. 49/6
Built » 59/6

Components, Accessories, etc.

VINAIR—Latest I.C.l. Cabinet and Speaker
covering. Mottled Light-Grey, Off-White, Fawn,
Black, etc., 2/6 per sq. ft. Muitiples of 6 in. cut,
22/6 per yd. Maximum width 48 in.
Send 1/- for Samples—Refundable.

BONDACOUST —Speaker Cabinet Acoustic
Wadding (as used by leading HI-Fi Speaker
mirs.). 18 ins. wide. Any length cut

2/8 per f1.: 7]- per yard
ENAMELLED COPPER WIRE
New 2 oz. reel prices
14g-209, 3/-; 229-289, 3/6; 30g-34g, 4/3; 369-38g,
4/9; 399-409, 5/-.
Other gauges quoted for.
TINNED COPPER WIRE
16g9-22g

PVC CONNECTING WIRE
10 Colours (for Chassis wiring, etc.). Single or
stranded Conductor 3d, per yard.

SLEEVING—Variaus Colaurs
1Tmm., 2mm., 3d. yd.; 3 mm., 4d. yd.; 4 mm., 5d.
yd.; 6 mm,, 8d. yd.

EXCLUSIVE T.R. TAPE BARGAIN

Pr ! I quality full fr Mylar Tape

by famous mjir. Attractively presented in col-

oured simulated leather wallets with space for

wpare reel.

$in. 900 ft. 12/6 5% in, 1200 1. 17/6

7in. 1200 ft. 17/6 7 in. 1800 ft. 22/6

Post and packing 16 per reel, plus 6d. sach for
exira reels

EMPTY TAPE REELS (Plastic)

3in.,1/6;4in.,2/-;5in.,2/-;53in.,2/3;7in.,2/6.

VEROBOARD—AI| standard sizes stocked.

24X 33, 3/-; 2§ 5, 3/8; 33x 33, 3/9; 33X 5, §5/2;

17x 24, 12/8; 17X 33, 15/~. Accessories—Term

Pins. t/- doz., 3/- pkt. Face Cutter, 7/3. Pin

inserting tool, 9/6.

“CIR-KIT'"—Adhesive copper smp 5in. by

1/16 in. spool s E 2/~

WAFER SWITCHES
1% 12, 2X 6, 4% 3, 3X 4 way, 4/6 each.

PLUGS AND SOCKETS
Phono plugs, 1/~; sockets, 1/-; twin, 1/6; DIN

46 per 2 0z,

S-pin piugs, 3/-; 5-pin sockets, 1/6; 3-pin plugs,
3/-; 3-pin sockets, 1/8,

VOLUME CONTROLS
1% in. dia. Long Spindles. Famous make. All
values 5000 ohms-2 Megohms, Guaranteed 12
months,
Log or Linear tracks. Less Sw. 3/6; DP Sw. §/-.
ditto Centre Tapped 3 Megohm Loog, 1
Megohm .. . Less Sw.5/-
Twin Ganged Stereo controls. Log or Line,
1} in. dia. Long Spindles.
All values 5000 ohms to 2 Megohms. Less Sw.
Each 8/6
ditto 100K to 2 Megohms. With DP Sw.
Each 10/6

STEREO BALANCE CONTROLS
Log/Anti-Log 5K, 10K, § Meg, 1 Meg, 2 Meg.
Each 9/6

RESISTORS
Full Range 10 ohms-10 Megohms. (Midget
type, modern ratings). 10% 1w, 3w, 4d,; 3w, 6d
20% 1w, 8d.; 2w, 1/-. 5% HI Stab (Cracked
Carbon) afl pref. values.
10 ohms-1 Meg. iw, 6d.; {w, 6d,

ditto 1-2 Meg.-10 Meg.

10% tw, 5d.; {w, 6d.

1% Hi Stab {w, 2/~ (10 ohms-~100 ohms, 2/3).

WIRE WOUND RESISTORS-COATED
TYPES
Stand. values 25 ohms-10000 ohms

Sw, 1/65 10w, 1/9; 15w, 2/3
SPECIAL VALUES 15K-35K ohms, 5w, 2/6

PRE-SET WIRE WOUND POTS

Slotted Knurled Knob, T.V. Type.

25 ohms-20 K ohms, 3/9; 50 K ohms, 4/8.
ditto carbon track 50K-2 Meg. ., 3/9.

SLIDER PRE-SETS jw.

10K-2-2 Meg., 2/-; 10 chms-5K, 2/8.
SKELETON PRE-SETS for Plcircuit pse.
100 ohms-2-5 Meg., 2/-.

STANDARD W/WOUND POTS
Long Spindie—100 ohms-50000 ohims, 7/8 each;
100000 ohms, 7/8 each.

PLAYING UNITS,
CARTRIDGES & PLINTHS

GARRARD SP.25 Mk, 11

10i in. die-cast t/table, cueing device and
counterbalance. Less cartridge,

In maker’s carton £11.19.6 (Carr. 7/6)

GARRARD LM.2025
With Sonotone QJAIHC cartridge and fift
controf £10.19.8 (Carr. 716)

PLINTHS
Garrard WB.1 £3. 1.6 (Carr. 5/-)
Garrard Clearview Cover SCP.1
£3. 5.0 (Carr. 4/6}
Garrard Scandinavian Type Plinth and Cover
£5. 5.0 (Carr. 5/-)

CARTRIDGES

When bought together with playing units, Decca
Deram, £5.5.0; BSR TC8/H (Stereo compatible),
25/-; BSR Stereo TC.85, 28/8; Sonotone
9TA/HC, 60/-; Acos GP.93-1, 30/-.

b, 1-;11b.,

ENQUIRIES & ORDERS

When sending enquiries, they must be accompanied by a stamped and self-addressed envelope. Orders should
be written clearly on one side of the paper and cost of carriage added. Where not quoled, please add as follows :

you with the difference. 5.A.E. brings latest T.R.S. Lists.

119;21b., 3/6; 6 tb., 5/-; 10 Ib., 616; 14 ib., 8/~ ; over, 10/6. Where postage is overpaid, we credit

For BETTER BARGAINS

RADIO COMPONENT
SPECIALISTS

70 BRIGSTOCK ROAD
THORNTON HEATH
S U R R EY Telephone:

01-684 2188
OPEN ALL DAY SATURDAYS
THE MAIL ORDER SUPPLIERS
FOR PERSONAL ATTENTION
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30 WATT OUTPUT

% Goldring Transcription Turntable on Plinth
* Shure or Goldring Magnetic Pick-up Cartridge
er 30 Amplifier in veneered housing
air of Stanway I1 Loudspeaker Units
Specla.l total price. Four fully wired 86 GI‘IS
units ready to ‘“‘plug-in’’. Carr. 30/-. .
TERMS AVAILABLE ALL PACKAGE OFFERS

RS A e
AUDIOTRINE 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 cholce, Excep-

- tional performance at low cost.
Prices include carriage. D 107 £5.15 0
HF510L 5 57/9 79/9
HF801D 8° 8 15W 89/9
HF81ID 8 4 gns. HF 15W25. 5.0
HF102D 10° 10W 85/- HFI126D 12" 15W£5.15.0

HIGH FIDELITY LOUDSPEAKER UNITS
Cabinets latest style Satin Teak or Afrormosia ve-
neer. Acoustically lined or filled woollen damping.
Ported where appropriate, eredit terms availab! e

DORCHESTER Size 16 x 11 x 9in. Appr.
Range 45-15,000 ¢.p.s. Rating 8-10 watts,
Fitted High ‘Alux 13 x81n DualEa 1 9
Cone spkr. Imp. 3or 156 ohms

Carr. 7/6

STANWAY Il s1z¢ 20x10¢x92in. 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 c.p.s. Imp, 15 ochms. GIIS
Gives smooth realistic sound output. o

GLOUCESTER 76 25 x 16 x 10in, 12in. High flux
12,000 line speaker. Cross-over unit and Tweeter.
Ra. ing 10 watts. Frequency range 12 Gl'ls

40-20,000 c.p.s. Impedance 15 chms. ¥ o

E2 CABINET size17"wide

143" deep, 11#” high. Cut for TA12,
Super 15, Super 30 and other a.
liflers. ‘Roll over’ transp. plas-
ic cover. Satin Teak or Afror-
mosia veneer finish 8 Gns

Inc carr. B
MOTOR BOARDS cut for Garrard 12 /9
Turntables and many other units. Price

R.S.C. TA6 6 Watt HIGH FIDELITY SOLID

STATE AMPLIFIER
200-250v. AC mains operated
Frequency Response 30~
20,000 ¢ —2dB. Harmonic
Distortlon 03% at 1,000 .

Separate Bass and Treble

“1ift’ and ‘cut’ controls. 3 input sockets for Mike,
Gram,Radio or Tape.Inputselectorswitch. Outputfor
3-15 ohm spkrs. Max. sensitivity 5mV. Output rating
1H.F.M. Fully enclosed enamelled case, 9 x 2f x 5¢in.
‘Attractive brushed silver finish facia plate 10% x 33in.
and matching knobs. Complete kit of parts with full
wiring diagrams and mstructlons 7 Gns.

Or factory built with 12 months guara.ntee £8.19.9

other money saving offers.

Package prices apply pro-

. viding all individual units

are purchased from any

branch within 3 months.
See leaflet.

= X
EXTREMELY ATTRACTIVE PLINTHS finj- Units.

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

Matching as recommended for optimum per-
formance. Send for eoloured brochure showing

30 WATT OUTPUT
% Garrard SP2 MK II Turntable on Plinth
* Goldring CS90 Ceramic P.U. Cartridge with
diamond stylus
% Super 30 amplifier in veneered housing
F Paflrllsmw'iwgy Iliapea&l&er Units
'our fully wired units ready to
[l| ‘plug-in™ Special total price 76 Gns. 5 Carr
13 WATT OUTPUT
1 | % Garrard SP25 Mk IT 4 sp. player unit on plinth
&1 % Goldring CS9 Ceramic P.U. Cartridg:
* TA12 Ampllﬂer in veneered housing51
Palr of Dorchester Loudspeaker GNS.
Special total

price.

rr, 25/-
shed in Teak or Afrormosia veneer. Transparent Or Dep.£10and9 mthly payments£5,11.0 (Total
£59.19.0). Transparent plastic cover 3 gns. extra

plastic ‘‘roll over’ cover.

RECORD PLAYING UNITS

Money saving units, Mounted
on Plinth. Supplied withy
transparent plastic cover.
Ready to plug into Amplifier|
or Tape recorder.
szc Garrard SP25 Mk II

heavy turn-|
table) ﬂtted Goldring C8!
high compliance ceramic|
Stereo/Mono cartridge with]

dismgnd stvius. 2 Gns,

Rp3c Goldring Lenco GL68Y
A nggmnstcx;g);tion unit)

an cartridge

Inc. Carr. 286“"

Other types available with

Magnetic cartridges and with]
alternative design plinths.

R

corder,

111819

for
Record

R.S.C. PLINTHS

SP25etc
59/9

cover.  Inc. 6 Gns.

INTEREST o, croat
CHARGES sales settled
REFUNDED in 3 months.

R.8.C.
Total cost of parts
with detailed wiring
diagrams & instruc-

e 14 Gns.

Inc.

Carr.

Or factory, built
gns. Or in Teak
1shed cabinet as

111ust',rated 191 gns.

Terms: Deposit

and 9 monthly pay-

ments £2. Total £23.

Available
with trans, plastlc

LINEAR L10 HIGH FIDELITY 10W AMPLIFIER
with segarate Pre-amp. Magnet P.U. matching. To clear

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

JES8 Size 16 x 11 x 9in. Pressurised. Gives

gleasms results with any 8in. Hi-Fi’speak
ES For optimum performance with any Bln £5.10.0

Hi-Fi ’speaker. Size 22 x 15 x 9in. Ported.

SE10 For outstanding results SE12 For exclnt primnce with 12tn Hi-

with 10in Hi-Fi 'spkr

Size 24x15x10in. P'td.

TFMI SOLID STATE VHF/FM RADIO TUNER

for standard 80 ohm co-axial input. Visually matching our Super 15 and
30 amplifiers and of the same high standard of performance and reliability.
The pre-wired tuning head facilitates speed bmd sungllcxty of construction.
Printed circuitry. Only high grade tra.ns stors an
g Lty product at considerably less t)

tereo version, all parts

Or factory built with 12 months guaranteo £5.19.97 menls £ Total2es. Sterso Tomion B PRm VS S
R.S.C. SUPER 30 Mk Il HIGH FIDELITY STEREO AMPLIFIER

TA 12 13 WATT STEREQ AMPLIFIER

STORISED, SOLID STATE CONSTRUCTION
HANNEL

H.IGH FIDELITY OUTPUT OF 6§35 WATTS PER C

with any crystal or ceramic Gram
P.U, cartridge, Radio tuner, Tape re-
‘Mike' etc. % 3
switched mput sockets on each chan-

separate
arate Bass and Treble con-

trols & Sllde Switch for mono use %

S}Eeaker Qutput
250v  A.C. mains % Frequency

Response 30-20,000 ¢

c p 8. Hum and Noxse 770dB %

V (4)2m V. Qutputrating LH.F. M. %

ﬂnlsh Faciaand Knobs. Complete kit of parts with full

wiring diagrams & instructions. Factory bulltwith 12

mth gntee 1

pymits 31/0 ('I‘Btal %9.0.0) Or in Teak or Afrormosia veneer hous-

Gns. De;

3-15 ohms % For

p.s. —2dB % Harmounlc Dlstortlono 3% at 1000
ensmvmes (1) 300mV (2) 50mV (3)
Handsome brushed silver
Z a1
6 GNS

or Deposit £6.2.8 and 9 mthly

0.6 and 9 mthly pymts 39/-. (Total £23.1.8).

AUDIOTRINE HI-FI SPEAKER SYSTEMS
Consisting of matched 12in.11,000 line 15 watt 15 chm
high quality speaker, cross-over unit and tweeter.
Smooth response and extended frequency range en-
sure surpnslngly rea.llstlc reproduction. £5 1 5 0
Or Senior 15 watt inc 26
15,000 line Speaker 6.16.0 Carr. 6/6 Carr, 5/9
106ns.

Prices Inc. carr.

£4.10.0

£5.1

Fi )< d T
5.0 525 % Sioin o -£6.15.0

Blgh-sensltlvlty Y 200-250v. A.C. Mains opera-
A.M. Rejection, % Drift-freerecep-
tion. % Output ample for any amplifier (approx.
500 m.v.), % Simple alignment lnsu‘uctlons. + Out-

ut available for feeding tuning meter. x Output

or feeding Stereo Multiplexer, * Tuner hend
using silicon Planar Tr: D d

tlon. Y Sharp

components used. A
han the cost of comparable units.
20 gns. Inc. carr. Assembled 221 gns. inc. carr.

—

SUPER 15

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

TRANSISTORS 9 high quality types in

each channel.

OUTPUT 10 Watts R.M.S. continuous

into 150 (per channel). 15 Watts R.M.S,

continuous into 3¢.

INPUT SENSITIVITIES Mag. P.U. 4

m.V. Ceramic P.U. 35 mV. Tape Amp.
400 mV. Aux. 100 mV. Mlc 5 mV. Tape

Head 25 mVv.

FREQUENCY RESPONSE +2dB, 10-

20,000 c.p.s.

TREBLE CONTROL +17 dB to —14dB

at 10 Kc/s.

?OA/SS CONTROL +17 dB to —15 dB at

cfs.
HUM LEVEL —80 dB.

Employing Twin Printed Clrcuits
200/250y. A.C. mains operation.

HARMONIC DISTORTION 0'1% at
10 watts 1, 000 g
CROSS T. 2 dB at 1,000 c.D.s,
CONTROLS 5 Position In ut Selec-
tor, Bass, Treble, Vol., B Stereo/
Mono Switch Tape Monitor Switch,
Mains Sw.
INPUT SOCKETS (1) P.U. (2) Tape
Amp. (3) Radio. (4) Mic. or Tape Head.
{Operation of Input Selector assures
appropriate equalisation).

BLACKPOOL (Agent) O. & C. Electroni
BlRMlNGHAM 30/31 Gt. Western A

DARLINGTON 18 Priestgate (Half-day

G LAS G OW 328 Argyle St. (Half-day Tue:

BRADFORD 10 Norin Parade. (Half-day Wed.) Tal. 25349

DERBY 25 0smaston Rd. The Spot (Half-day Wed.) Tel. 41361
EDINBURGH 135 Lsith St. (Hait-day Wed.) Tel. Waverley 5766

HULL o1 Paragon Street. (Hali-day Thursday) Tel. 20505

¢s, 227 Church Street

rcade 021-236-1279

Half-day Wed.
G NEES MAIL ORDERS

HI-FI CENTRES LTD.

CHASSIS Strong Steel construction
Approx. 12 x 3 x 8in.
FACIA PLATE Attractive design in
rigid Perspex. Spun silver matching
control knobs as available.
COMPLETE KIT OF 22 Gns
POt %o point wiriag dia a
oint to point wiring diagrams an
detailed instructions.
inently suitable for use with an
make of Pick-up or Mie. (Ceramlc
or Magnetie, Moving Coil, Ribbon or
Crystal) currently available. Superb
sound output quality can be obtained
by u‘se with ﬂtxj-st&r?te &ncﬂlm‘y
uipment.
equipment. Un. acb irlsé 28 Gns.

or Deposit £7.5.0 9 monthly pay-
ments 56/3 (Total 232.11 3) or in Teak
or Afrormosia veneer housing 31 Gns.
Carr 15/-. Terms: Deposit £7.8.8 and

nthly payments of 64/- (Total
£35 19.8) Send S.A.E. for leaflet.

!
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!

MONO

HIGH FIDELITY SOLID
STATE AMPLIFIER
Approx. as Super 30 but single
channel, Complete kit with
full constructional details
and point to point wiring

diagrams.

ferr- 123 Gns.

or factory built 15¢ Gns.
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. 198 Gns,

TO: 102

Wed.) Tel. 63043

s.) Tel. CITy 4158 please.

Lane,
Leeds 13. No C.0.D. under
£1. Terms C.W.0. or C.0.D.
Postage 4/6 extra under £2.
§/9 extra under £5. Trade .4
supplied.S.A,E, withenquliries
Open all day Sats.

Mail Orders must not be sent to shops

Street (Opp. F

32 High Street. (Hali-day Thurs.) Tel. 5420 LEICESTER
§-7 County(Mecca) Arcade, Briggate (Half-dayWed) Tel 28252 LEEDS
73 Dale St. (Half-day Wed.) Tel. cENtral 3573 LIVERPOOL

) 238 Edgware Road,W2 (Half-day Thurs.) Tel. PAD 1620 LONDON
60A Oldham Street (Half-day Wed.)
Tel. CENtral 2778

106 Newport Rd (Half-day wed) Tel.47006 NNIDDLESBROUGH

Store)
(Half-day Wed.) Tel. 21469

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

MANCHESTER
NEWCASTLE YronN

TYNE

SHEFFIELD
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THE 'YORK' HIGH FIDELITY 3 SPEAKER SYSTEM

% Moderate size, only 25 X 14 x 10in. Complete Kit
% Response 30-20,600 c.p.s. Impedance 15 ohms, 20 G“s- -
% Perforinance comparable with units costing Carr. 12/6
considerably more. Consists of (1) 12in. 15 watt Bass unit with
castchassls, 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 fiux middle range 'speaker. (4) High
efficlency tweeter. (5) Woollen acoustic damping material. (6)
Teak veneered cabinet. (7) Circult and full instructions. Terms:
Dep. £5.10.6 and 9 monthly payments 39/- (Total £23.1.0),
DEMONSTRATIONS AT ALL BRANCHES

R.S.C. A10 30 WATT ULTRA LINEAR HI-FI
AMPL'FIER Highly sensitive. Push-Pull

high output, with Pre-amp./
Tone Control Stages. Performance figures of
factory built units: Hum level —70dB. Frequency
response -+ 3dB30-20,000¢/s.Sectionally wound out-
put transformer. All hl%h grade components.
Valves ET86, EF86, ECC83, 807, . GZ34.
Separate Bass and Treble Controls. 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 Functions, etc. For use with Electronic Organ, Guitar,
String Bass, etc. Gram, Radio or Tape. Reserve L.T. and H.T. for Radio
Tuner. Two inputs with associated volume controls so that two scparate
inputs such as Gram and *‘Mike" can be mixed. 200-250v. 50c/s A.C. malns.
For 3and 15 ohm speakers. Complete kit of parts with point- 1 5 GnsCarr.
to-point wiring diagrams and instructions. 12/6
Twin-handled perforated 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 £21.9.0). 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
allowing mixing of “‘mike"” and gram, etc, etc.
! High sensitivity. 5 valves—ECC83 (2), EL84 (2),
i EZ8]. High quality sectionally wound outgut
® transformer. IND. BASS AND TREBLE CON-
TROLS. Frequency response i 3dB 30-20,000 ¢/a.
Hum level —60dB. SENSITIVITY 40 millivolts.
o . For Crystal or Ceramic PUs. High Impedance
“mikes”. For Musical Instruments such as String Bass, Electronic Guitars
etc. Size approx. 12 x 9 x 7in. For AC mains 200-250v. 50 cps 9' G“s
Output for 3 and 16 ohm spkrs. SAE for leaflet. Complets kit z "
Full instructions and point-to-point wiring diagrams. Carr 11/8 (or factory
built 12} gns.) Twin handled metal cover 27/8. TERMS ON ASSEMBLED
UNITS. Deposit 99/8 and 9 monthly payments of 23/- (Total £15.6.8)

[ —

RSC_AlT TRANSIS-
TORISED VERSION of

above complete kit § Gus
(Assembled 13 Gns)

B.S.C. BASS-REGENT

50 WATT AMPLIFIER

- An exoeption-

ally powerful

high  gquality

. tape.
Peak O/P rating.
* Two extra heavy duty
12in. Loudspeakers.
* Four Jack inputs and
two Volume Controls for
simultaneous use of up to
four pick-ups or ‘‘mikes’.
Bass and Treble controls.
55 Gns Carr. 30/- or
* dep. £13.4.8
and 9 monthly payments of

G100 100 watt peak output
with Pr. speaker columns
and a Bass Unit (Six 12°

and Two 15- Spkrs). 99t gns
R.S.C. BATTERY/MAINS
CONVERSION UNITS
Type BMI
An all-dry
battery eli-
minator.
Size 5ixd4x
2in.approx,
Completely replaces bat-
teries supplying 1-5v. and
90v. where A.C. mains 200/
250v. 50c/s 1s available.
Complete kit with diagram
5218 or assembled 3 Gne.

SELENIUM F.W.
RECYIFIERS (Bridged)
All6/12v, D.C. output. Max.
A.C. input 18vy. la. 4/3.
2a. 8/11. 3a. 9/9. 4a. 12/9.

R.S.C. MAINS TRANSFORMERS

FULLY GUARANTEED. Interleaved and Impreg-
nated.  Primaries 200-250v. 50c/s. Sereened
MIDGET CLAMPED TYPE 2} x 2} x 2]in.

250v., 80mA, 6-3v. 2a.

250-0-250+., 60mA 8-3v.Ja. ........ ...... 1811

FULLY SHROUDED UPRIGHT MOUNTING

250-0-2530v. 60mA, 6-3v. 2a., 0-5-6-3v. 2a, .., /!

250-0-200v. 100mMA, 6-3v. 4n., 0 3. L 39/0

300-0-300v. 100mA, 6-3v. 4a., 0 a. . 899
Ia.

300-0-300v, 130mA, 6-3v. 4n.
For Mullard 510 Amplificr

350-0-350v. 100mA, 6-3v. da., 39/9
350.0-350v. 150mA, 6-3v. 4a., 0-5-6- 47/9
4256-0-420v. 200mA, 6-3v. 4a.,c.t., 5v. Ja. 89/9
425-0-425v. 200mA, 6-3v. 4a..5-8v. 42, 5v. $a. 939
450-0+450v. 250mA, 6-3v. 4a.,c.t., 5v. 3a. .. 99/0
TOP SHROUDED DROP-THROUGH TYPE
250-0-250v. 70mA, 6-3v. 2a.,0-5-6-3v. 2a. .. 23/9
250-0-250v. 100mA, f-3v. 3-5a. ... . 27/8
250-0-250v. 100mA, -3v. 2a, 8:8v. 1 28/9
350-0.350v. 80mA, #:3v. 2a.,0-5-6-3v. 2a. .. 29/11
250-0-250v. 100mA, 5-3v. 4a.,0-5-6-3v. 3a. .  89/8
300-0-300v. 100mA, 6-3v. 4a.,0-5-6-3v. 3a.. .  89/9
300-0-300v. 130mA, 8:3v. 4a., 0-5-6-3v. la.
Buitable for Mullard 510 Amplifler . ..., .. 16/9
350-0-350v. 100mA, 6-3v. 4a.,0-5-6-3v. 3a., .  89/9
330-0-350v. 150mA, f-3v. 4a.,0-5-6-3v. 3a.. . 46/11

FILAMENT or TRAKSISTOR POWER PACK Types
6-3v. 1-5a. 8/8; 6-3v. 2a. 8/9; 6-3v. 3a. 13/9; 6-3v.
fa. 22/9; 12v. 1a. 8/11; 12v. 3a. or 24v, 1:5a.23/9;
0-9-18v. 1}a. 19/11; 0.12-25-42v. 2a. 31/9.

CHARGER TRANSFORMERS 0-9-15v 1ja. 18/9;
24a. 18/11; 3a.21/11; 5a. 25/11; 6a. 28/9; 8a. 36/9,

AUTO (Step UP/step DOWN) TRANSFORMERS
0-110{120v. 200-230-250v.. ... ..50-80 watts 19/9
150 waits, 33/8; 250 watts 49/9; 500 watts 105/~
OUTPUT TRANSFORMERS
Standard Pentode 5,000Q 0r7,000Q to30.. 8/
Push-Pull 8 watts E1.R4 to 3Q or 150 .. ... 4
Push-Pull 10 watta 6V6 ECLRG tn 3,5, Ror 150 24/9
Push-Fu)l EL84 to 3 ur 15Q 10-12 watts .., 23/9
Push-Pull Ultra Linear for Mullard 510, etc. 39/8
Push-Pull 15-18 watts, sectionally wound 6L8,
KT66, etc..for3or 150, ... ............ 25/9
Push-Pull 20 watt high quality sectlonally
wound EL34, 6L6, KTé8 etc. to 3 or 150 .. 59/9

SMOOTHING CHOKES
130mA, 7-10H, 250 0 12/6;100mA, 10H, 200 0 10/9;
80mA, 10H. 3500 8/8; 60mA, 10H, 4000 4/i1.

6 amp 69/9

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

14 WATT HI-FI AMPLIFIERS

High sensitivity. Two
separate inputs: Two vol.

%om:rols for mh%ng purposes. Separate Bass and Treble Controls. Valves

C83, ECL86, E

1,86, EZ80. Output for 15 ohm Loudspeaker. 200-250-
A.C. malns operation. Size approx.8 x 8 x 6in. Factory
built and fully guaranteed. Limited number to clear at

v 50 C.p.s.

£7-19-11

FANE POP 30c LOUDSPEAKERS J 3RS 8
|_-Fi CENTAES L73. }

12in. 8-150 25 watts R.M.S.
continuous. Dual cone. Carr. free £5-1 9-9

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

Vynair, ideal for vocalists and Public Address, 15 ohm matching.
€57 15 watts inc. five 7 x 4in. speakers £7,19.11.

TYPE C4S 30 WATTS, Fitted four8in. high flux 8 watt speakers,
Overall size approx. 42 x 10 x 5in. Or deposit 67/- Gns

and 9mthly pmts 34/8 (Total £18.18.9) Carr. 10/-. &
TYPEC4128,50 WATTS. Fitted four 12in 11,000 line 15 watt 26 Gns
speakers. Overall size 56 x 14 x 9in. approx. Carr. 15/-. &
Or Deposit £5.17.8 and 9 monthly payments of 54/8 (Total £30.7.0).

30 WATT HI-FI AMPLIFIER

for Guitar, Vocal or Instrumental Group

A 2 or 4 input, 2 vol. control Hi-Fi unit with Sep-
arate Bass and Treble 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 19 GIIS Carr.
9mthly paymentsof 39/8(Total 22 gns). * 12/6
Pt AN

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

Solid State Circultry. 50 Watts Peak Output. 3 separately controlled inputs
for mixing purposes. Separate Bass and Treble Controls. Output for loud-
:éneakers 3—30 ohms. Suftable for Dynamic, Ribbon or Crystal Mikes. For

lubs, Theatres. Restaurants, Hotels, Schools, etc. For 2 Carr. free

Vocal or Instrumental Groups. Send S.A.E. for leafiet. OBV GNS.
HIGH QUALITY LOUDSPEAKERS .

In Teak or Afrormosia veneered Cabinets
L13 13" x8 10 Watt L1212

10,000 1. 20 Watt 10,000 1i
3or150}l§:§.Carr7[6 £41 9'9 15 ogms. Cm%% £8'199

FANE ULTRA HIGH POWER LOUDSPEAKERS

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

‘POP’ 100 | ‘POP’' 60 | ‘POP’' 50
18”100 Watt | 15" 60 Watt | 127 50 Watt

21 ons. %12 GNS. cﬁél“O GNS.

POWER PACK KIT Consisting of Mains transformer, Metal
Rectifier, Electrolytics. smoothing choke, chassis and circuit. 2 11
200/250v. A.C. mains. Output 250v. 60mA 8-3v. 2a. Supplied with

case in lieu of chassis 32/11. Or assembled 44/-.

VHNI-8 HI-FI Loudspeaker—Units Special Offer

Teak or Afrormosia veneered cabinet, size approx. 10¢ x 6} x 741n.69/11
Peak power handling 8 watts 3-56 ohms. Ine. Carr.

Carr.
free

JACKSON

the big name in PREGISION components

No. 6/36 DRIVE

Incorporating the Dual Ratio Bail Drive providing
36-1 Slow drive and 6-1 Fast drive under one
knob with co-axial control. Scale is calibrated
0-100 and an extra blank scale is provided for
individual calibration. Overall size 4% x 33in.

The unit consists of aluminium back plate, drive
unit, scale, spare scale, transparent cover, hair-line
pointer, escutcheon and knob. Fits in front of
panel which may be any thickness up to Zin.
(or more by providing longer screws).

t’s reliable if it’s made by Jackson!

JACKSON BROS. (LONDON) LIMITED

Dept. PW, KINGSWAY-WADDON, CROYDON, CR9 4DG
Phone Croydon 2754-5 (01-688). Grams Walfilco, Croydon
US oftfice:- M. Swedgal,

258, Broadway, NEW YORK. NY-10007
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| HOME RADIO (Components) LTD. Dept. PW,
l 234-240 London Road, Mitcham, Surrey CR4 3HD

pages

components

1,000

illustrations

The HOME RADIO CATALOGUE—the
complete and easy answer to the problem
of tracking down components. This
Catalogue really is a must if you are
interested in Radio and Electronics. It is
one of the largest ever compiled. Also,
FREE with each catalogue a Book Mark
giving Electronic Abbreviations, an Order
Form and an Addressed Envelope. All
for only 8/6 plus 3/6 post packing and
insurance. In addition every catalogue
contains 6 vouchers each worth 1/-
when used as indicated.

And for users of our catalogue . . .
a CREDIT ACCOUNT SERVICE to
simplify and speed up your orders

You can now order components just by picking up a
telephone any time of day or night, including Sundays.
No need to bother with postal orders, chegues, regis-
tering envelopes every time you make an order. Special
pre-paid envelopes and order forms are provided and
only one postal order or cheque is required to settle
the account each month . .. and no minimum invoice
charge. So simple. 8,000 items just as near to you as
your telephone. It's well worth the small deposit
which enables you to ust this Home Radio Deposit
Credit Account Scheme. Why not write for more details ?
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WIRELESS .

TOPRPIC OF THE MONTH NEWS AND COMMENT
, Leader 573
Regarding Rallies News and Comment 574
MW Column by C. Molloy 581

OW that the season’s spate of mobile rallies is

over, it seems in retrospect that there is a large Letters to the Editor 582
scope for improvement. While admitting that some On the Short Waves
rallies are parochial and others organised on a grander by Malcolm Connah and
scale, thus providing a desirable degree of difference, David Gibson, G3JDG 585,586
it seems to us that more cohesion would not come Practically Wireless by Henry 599

amiss.

A central organising body would overcome many
of the current defects. Such a body would provide CONSTRUCTIONAL
maximum publicity, select the most suitable dates,
avoid clashing of events, maintain a better standard A Stereo Decoder by F. C. Judd 576
and ensure that the calendar contained everything .
from small local events to large National Mobile Pedal Steel Guitar, Part 2

Rallies. Events could be arranged to take place in the by F. C. Judd 589
right part of the country at the right time. Miniature Audio Amplifier

We would like to see more co-operation between by T. Bélstad 594
clubs in e(:j particular areﬁ who could g?;( together as a Injectrace by Hal Moorshead 598
group and put on a really impressive show, not just a
village féte in the back-of-beyond. We would like to I'CCOf the Mznt?, ihjnlwf"z 600
see adequate signposting: G3JDG once described the SR L7 (52 25 relan
signposts for the Harlow rally as “sweetpapers hidden Low Cost Valve Amplifier
in hedges”, and even this was perhaps too charitable. by R. J. Winfrow 602
An organising body could take care of these things Take 20, Intercom
and perhaps arrange for commercial organisations to by Julian Anderson 604
sponsor certain events; for example, if one of the Audio Noise Limiter
motoring organisations (RAC or AA) is convinced of by M. Wallis 613
?e“lg(rjggn'furn out, its support in signposting can be L.C. Measurements by W. D. Watkins 621

And the tightening up of rally programmes would

ensure that they werg planned with a bit more imagina-
tion. At the moment too much is left to chance and it OTHER FEAT_URES

seems to have escaped many clubs that a rally is partly

a family affair. All too often the YLs, XYLs and sprigs EX%e"mem_?fS Corner, Designing

sit in cars, bored stiff, waiting for the time to go home. lass A éan51§to;‘”Output Stages ;

We want more efforts like the Woburn Abbey rally by C. R. Boggis, M.A.P.A.E. 06

where there is plenty to amuse the family as well as Basic Semiconductor Technology,

the enthusiast. We would like to see more rallies Part 7 by M. F. Docker, M.Sc. 609

coupled with open days of suitable establishments— P.W. Guide to Components, Part 12

the Services, industry and broadcasting. As for a by M. K. Titman, B.Sc. 617

central co-ordinating body, our national society is the

natural choice, so how about it RSGB ? ] JANUARY ISSUE WILL BE PUBLISHED

W. N. STEVENS—Editor. ON DECEMBER 5th

©IPC Magazines Limited 1969. Copyright in ali drawings, photographs and 1 blished in P tcal Wireless'' is fully pl d, and reproduction or in
whole or in part are expl 1y forbidd lir ble p! 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 responsibitity for it. Prices are those current as we go to press. Alf correspondence intended for the Editor
should be addressedto Tower House, Southampton Street, London, W.C.2. Address correspondenceregarding adverlisements to Ad A +Fl y House,
Farringdon Street, London, E.C.4. Orders for back numbers should be addi d to IPC M i Lttd., Back N s Depariment, Carlton House, Gt. Queen Street,
London W.C.2,
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NEWS AND COMMENT...

e m e

We are

informed by the vaen&y Movement Co.. Ltd. that they are the

manufacturers of the “Multi-Mini” universal vice and stand. This is an
ideal device for holding a printed circuit board or components when
soldering is taking place. In fact it acts as the “third hand” that many
of us wish we had when we are constructing. Price of the Multi-Mini
Universal Vice and Stand is 67s. 6d. There is also a model called the
Multi-Mini Twin which is basically the same but has an extra set of
jaws. Price of this model is £5 18s. It should be possible to obtain

both these units at tool stores but should difficulty be experienced, the
manufacturers will be pleased to supply direct for a P.P. charge of 3s.
extra on each model. The Coventry Movement Co. Lid., Burnsall Road,

Coventry. Tel: OC03 74364.

The DJ.IOL (£19 10s.) and the
DJ.30L (£37 10s.) are light control
units. Both units feature dual input
sockets for front or rear connec-
tions, plus an override switch so
that the lights may be left perman-
ently on. Cabinets are made for
panel mounting. )
DJ.10L makes lights flash on and
off with the music; DJ.30L is how-
ever a more sophisticated unit with
three channels which enable bass,
middle and treble frequencies from
the amplifier to be operated in-
dividually as required. The maxi-
mum wattage that each channel will
take is 1,000W in the “flashing

574

lights” position or 600W in the
“lights on” position with all three
channels working simultaneously.
D. J. Electronics (Hackney) Ltd.,
170 Albion Road, London, N.16.

APAE moves Exhibition to

London

It has been found necessary to
find a suitable venue to house
more exhibitors in larger stands
and easier access for visitors from
home and abroad for the Assoc.
of Public Address Engineers’
Exhijbition.

The exhibition will be known
as “Sound '70 International” and
will take place at Camden Town
Hall, opposite St. Pancras Station
in Euston Road, London N.W.1
from 10th—12th March, 1970, 10
a.m.—5.30 p.m. daily. As in other
years stress will be made on the
educational theme as well as
being a selling and viewing
exhibition. Various lectures will
take place during the show, The
sponsor is the Association of
Public Address Engineers.

“SEMICONDUCTOR
DEVICES”

The third booklet in the series of
“minibooks” published by the
Mullard Educational Service is
entitled Semiconductor Devices.
It is intended as an introduction
to the subject which, being treated
non-mathematically, should be
easily understood by anyone with
a basic knowledge of electronics.

The booklet starts with a des-
cription of germanium and sili-
con and shows how they can be
made into n- or p-type material
by the addition of minute
amounts of other elements. Ex-
planations are given of the action
of the p-n junction in a diode and
the p-n-p or n-p-n arrangement
in a transistor. The current-
amplifying property of a transis-
tor is explained and several basic
transistor circuits are included.

The booklet then describes
briefly how various transistors are
constructed and has a section on
transistor characteristics. In the
final section other solid-state devi-
ces, such as phototransistors, thy-
ristors, thermistors, f.e.ts., and
Gunn “diodes”, are outlined. The
booklet ends with a short descrip-
tion of integrated circuits.

Semiconductor Devices should
be of interest to all students, and
apprentices as well as lecturers
and teachers of electronics in
schools, technical colleges and
other training establishments.
Priced at 5s. (including packing
and postage), it can be obtained
from the Mullard Educational
Service, Mullard House, Torring-
ton Place, London, W.C.I. Cash
should accompany orders.

RAILWAYMEN’S RADIO
CLUB

I am a licensed Radio Amateur
working for the railway at.the
town of Eastleigh which is 7 miles
north of Southampton. I am try-
ing to form a radio club of rail-
waymen but they are very hard to
contact because of shifts etc.

If railwaymen in the Basing-
stoke, Fareham, Eastleigh,
Southampton and Bournemouth
areas would contact me, we may
well be able to get a: club going.
R. Mannion, G3XFD, 23 - Mar-
ston Road, Thornhill, Southamp-
ton, Hants. Tel: West- End 385].



_NEWS AND COMMENT...

BBC SCHOLARSHIP

The Engineering Division maintains
six research scholars at United
Kingdom universities, and is award-
ing one scholarship this year. The
scholarships are intended to pro-
vide the opportunity for selected
honours graduates to work for a
higher degree, the subject chosen
for post-graduate study being with-
in those fields of physics or engin-
eering which have an application to
radio or television broadcasting.
Mr. P. A. Ratliff graduated with
first-class honours in electronic en-
gineering from the University of
Birmingham in June this year. He
has been awarded a three-year BBC
Research Scholarship to undertake
research in the Department of
Electronic and Electrical Engin-
eering, University of Birmingham,
under Professor D. G. Tucker,
D.Sc., F.L.E.E. The subject of Mr.
Ratliff’s study is “an aerial system
designed to combat multipath fad-
ing in VHF mobile communica-
tions, using existing AM receivers”,
and his supervisor will be Professor
E. D. R. Shearman, B.Sc., F.L.LE.E.

I1C Brcadboards from SDC

S.D.C. Products (Electronics) Ltd.
now have in.their range of modu-
lar solderless breadboarding sys-
tems, two new DeCs specifically
designed to accommodate integrated
circuits as well as modern short-
lead discrete components and to
have an increased contact capa-
bility—208 contact points per DeC
—as compared with the original
S-DeC which is of more limited
capacity.

The new u-DeCs, primarily for
integrated circuits, can accommo-
date two l16-lead DIL stations or
four 10-lead TOS stations. The new
T-DeCs, primarily for discrete
components, can also accommo-
date one DIL station or two TOS
stations. S.D.C. Products (Elec-
tronics) Lid., 34 Arkwright, Astmoor
Industrial Estate, Runcorn, Cheshire.

MAGNETIC TAPE ON CINE FILM

Supersound Electronic Products announce their new powered film
striper. This is a machine that puts a piece of magnetic tape 0-0315in.
(standard-8 film) or 0-026in. (super-8) down the side of the film so
that a soundtrack can be recorded. The new striper incorporates a
footage counter and a power rewind which enables the film to be
quickly rewound after it has been striped with tape. Models are available
for super/standard-8 (dual gauge), 16mm., and 9-5Smm. The 8mm. ver-
sion (see picture) has a total film capacity of 800ft. and the price
for a kit which consists: Striping machine, 800ft, of Superstripe magnetic

tape, loz. bottle of adhesive,
operating instructions, is £40.

loz. bottle of film cleaner and full

Less sophisticated models are available for £12 10s. and £)3 lls.
For further details, contact: Supersound Electronic Products. 114 Mount
Pleasant Road, Hastings, Sussex. Tel. Hastings 5647.

SPRAY-ON POWER

Gould Ionics, an American com-
pany, have developed a “spray-on”
battery. 1t can be sprayed on to a
printed circuit board in thick-
nesses down to one-thousandth of
an inch. It is also possible to re-
charge it!

It is formed by first spraying on a
silver-carbon electrolyte anode,
then a rubidium-silver-iodine
electrolyte. After this a specially
developed iodine-free cathode is
fitted.

A 3-cell 1:5V Dbattery, three-
hundredths of an inch thick has
been sprayed on to a camera flash
tube, illustrating one usage.

The absence of iodine in the
cathode is important as it is the
diffusion of iodine that shortens the
life of other batteries. Current is at
the moment limited to 200uA per
square centimetre.

Another future application is
where a new battery can be selec-
tively sprayed on different portions
of a circuit board providing minia-
turised isolated power supplies.

maht, Fuig e

We now show a photograph of
the IC FM Tuner kit mentioned
first in News and Comment Octo-
ber 1969 issue. The kit sells at £9
19s. 6d. plus 5s. complete with
drilled and tinned printed circuit
board, fully illustrated booklet
and all necessary components.

GOLDRING SERVICE AND
SPARES
The service and spares depart-
ment of the Goldring Manufac-
turing Co. (Great Britain) Ltd.,
486-488 High Road, Leytonstone,
London, E.Il now has a new
telephone number 01-539-4208.
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sent available to listeners in the UK service
areas of the BBC transmitters located at
Wrotham, Sutton Coldfield, Holme Moss and Swin-
gate and certain of their relay stations. In order to
hear these programmes ‘“stereophonically” a
vhi./fm. receiver with a special “decoder” is
necessary as the BBC use the “pilot tone™ stereo
transmission system commonly employed by many
European, American, Canadian and Japanese broad-
casters. In this system the left- and right-hand chan-
nels are “encoded” at the transmitter by a multiplex-
ing process and transmitted on a common frequency.
The signals for the respective channels are “de-
coded”, after detection at the receiver. The system
is compatible, which means that receivers without a
decoder will receive and produce a “monophonic”
version of the stereo transmission. An adapted
receiver, i.e., one with a decoder will automatically
receive and produce a monophonic output from a
monophonic transmission and/or a stereophonic out-
put from a stereophonic transmission.
Monophonic transmission of stereo (left- and
right-hand channels) involves only adding the signals
of the two channels which can be transmitted and

STEREOPHONIC f.m. transmissions are at pre-

— T — t——
e g

a stereo
decoder

F.C.JuDD

received in the normal way. For stereo reception
however, additional information is necessary in
order to separate the left- and right-hand channels.
In the system employed by the BBC (the Zenith-G.E.
system) the additional information consists of a
difference signal—left minus right—which is trans-
mitted as the upper and lower sidebands of a
38kHz sub-carrier. The sub-carrier itself is totally
suppressed. To ensure synchronisation between the
receiver “decoder” and the transmitter *“encoder”,
a low level synchronising signal of 19kHz, the pilot
tone, is also transmitted.

Circuit for a decoder

The circuit described in this article can be used
with almost any f.m. tuner with a transistor or
valve discriminator. The circuit is due to Mullard
Limited (Central Technical Services) and the writer
is indebted to both Mullard Limited and the BBC
for permission to quote from their respective
publications.

In the decoder circuit shown in Fig. 1 the pilot
tone is extracted from the multiplex input by means
of a 19kHz tuned circuit (L.1/C2) immediately fol-
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Fig. 1: Circuit diagram of the stereo decoder.



The author’s completed decoder.

lowing the discriminator output. The pilot tone is
then amplified by Tri and applied to the base of
Tr2 which is biased to operate in class B condition,
i.e., only the positive half-cycles of the pilot tone are
amplified. The distorted waveform resulting from
this form of amplification is rich in second harmonic
content (38kHz) which is extracted by means of a
tuned circuit (L2/C6) in the collector of Tr2. Note
that the peak-to-peak amplitude of the 38kHz signal
between the collector end of the coil and the
tapping (pin 4) is limited to approximately twice
the supply voltage. Hence its amplitude is constant
once a certain input level has been exceeded.

The centre tapped secondary (L3) applies antiphase
switching signals to the emitters of Tr3 and Tr4
whilst the complete multiplex information is applied

to the bases. With this arrangement, synchronous
detection to obtain the difference signal, together
with matrixing of the sum and .difference signals
occurs, and the now separated left- and right-hand
signals appéar respectively at the collectors of Tr3
and Trd4. However, with a simple decoder operating
as described, only a limited separation is obtained.
The circuit of Fig. 1 contains additional arrange-
ments to improve separation which is done by intro-
ducing a controlled amount of crosstalk into the two
outputs and in antiphase to the inherent crosstalk.

Although conventional de-emphasis occurs in the
collector circuits of Tr3 and Tr4 this is insufficient
to remove the 38kHz waveform from the output.
Any strong residual 38kHz signals could produce
distortion in a following audio amplifier or produce
spurious whistles on a tape recording by beating
with the bias oscillator in the tape recorder. Parallel-T
filters are therefore included to reduce the 38kHz
signal at the decoder outputs to a more or less
negligible amount.

In the absence of a 38kHz switching waveform,
i.c., during monophonic transmissions, the switching
transistors Tr3 and Tr4 are biased to operate in class
A and any signal applied to their bases is repro-
duced at their collectors. The circuit is therefore
compatible and requires no switching from stereo
to mono operation.

Indicator lamp

Stereo transmissions are directly indicated by
means of a lamp which lights when the 19kHz
pilot tone is present in the transmission. The signal
for driving the stereo indicator lamp is actually
taken from the 38kHz output at the junction of R7
and L2 in the collector circuit of Tr2. This signal
allows Tr5 to conduct and pass sufficient current
(20 to 30mA) to light the lamp in its collector
circuit. Note that the h.t. voltage required to operate
the stereo indicator lamp is 24V assuming the use
of a 24V 20mA lamp as originally specified for the
Mullard circuit. The decoder itself requires an h.t.
rail of only 12 to 14V and could be run from this
potential if the indicator circuit and its lamp is
omitted. The indicator light is however a valuable
asset to reception and to the alignment of the
decoder and is therefore best retained.
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Fig. 2: Assembly board and support rails.
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Construction

The entire decoder (except the power supply)
could no doubt be accommodated as a much smaller
assembly board than that shown in Fig. 2. The use
of a fairly large board makes layout a little easier
and in fact by extending the length of the board
the small 24V power supply might also be included
as well. No details for a box of any kind have
been given as constructors may wish to mount the
unit in some existing form of cabinet perhaps con-
taining the f.m. tuner and amplifier So long as the
input and output leads are screened there should

To stereo
indicator famp

+24v

be little trouble with hum pick-up but precautions
should be taken by keeping the unit away from
leads carrying mains voltages and from large mains
transformers.

As shown in Fig. 2 the s.r.b.p. perforated assembly
board is mounted on 4 X 4 inch aluminium angie
which gives support to the board and could be
used for mounting purposes. Attached to one end
of the board as in Fig. 3a is the output socket
panel, also mounted on 1+ X { inch aluminium angle
as in Fig. 3b. The input socket panel (Fig. 4) is
mounted directly on one side of the main assembly
as shown in Fig. 2.

The component layout for use with Mullard
decoder coils type WF2949 (19kHz—L1) and WF2951
(38kHz—L2/3) is shown in Fig. 5. Note that the
pin connections are as seen when looking at the
base of the coils (through the board) and as also
shown in Fig. 6. The reference as to orientation
on the board itself is the earthing tag pin 8. Note
that these coils cannot be obtained direct from
Mullard Limited, but are available from Gurneys
Radio Limited, 91 The Broadway, Southall, Middle-
sex. Those who decide to use the alternative coils
by Henry’s Radio Limited, 303 Edgware Road, Lon-
don, W.2, should use the layout and wiring shown
in Fig. 7 and then continue as in Fig. 5. The
Henry's decoder coils which are known by fre-
quency, ie., 19kHz and 38kHz respectively, are
identical to the other coils in characteristics but
the pin connections are as shown in Fig. 6. If these
coils are used the reference for orientation is the
earthing tag on the metal clamp.

Power supply

A circuit for a suitable 24V power supply is shown
in Fig. 8 and a schematic for assembly in Fig. 9.
As previously mentioned the power supply could be
assembled on an extension of the main component
board or separately on a small chassis of its own.

When assembly has been completed preliminary
tests should be made. Check the h.t. current at the
point marked X in the circuit Fig. 1. This should
be approximately 2:5mA if the ht is 12 to 14V
and in this case no alteration to the value of R24
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Fig. 5: Wrring and layout of decoder (Mullard Coils).
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(47kQ) should be necessary. If an audio generator
capable of providing a sine-wave output of approxi-
mately 50mV at 19kHz is available, a preliminary
tuning check on L1 and L2/3 can be carried out.
Couple the generator to the input of the decoder
and on tuning the coils with the integral tuning
slugs, it should be possible to light the stereo indi-
cator lamp. If an r.ms. reading valve or transistor
voltmeter is available further checks can be made
as follows. With approximately SOmV of 19kHz sig-
nal at the input of the decoder the r.m.s. voltage
of the 38kHz signal between the junction of R7 and
L2 and earth should be around 4V. The signal at
either side of L3 to earth should be approximately
400mV. If an oscilloscope is available examination
of the waveforms at the input and at the junction
of R7 and L2 should show whether or not the
38kHz signal is being developed.

v components list

Resistors:
R1 22kQ R10 1k R19 1-8kQ
R2 10k R11 1kQ R20 18k
R3 10k R12 56k - R21 18kQ
R4 10kQ R13 100k R22 150k
R5 2209 R14 12k R23 150k
R6 4-7kQ R15 12kQ R24 4-7kQ
R7 100Q R16 1-8kQ2 R25 15k
R8 3:9kQ R17 1-8kQ
RS 1kQ R18 1-8kQ2

Potentiometer:
VR1 1kQ

Capacitors:
C1 0-01uF C12 0-005uF
C2 470pF (s.m.) C13 0-002uF
C3 O01uF C14 0-002uF
C4 0-01uF C15 0-002uF
C5 10uF Elec. 25V C16 0-002uF
C6 470pF (s.m.) C17 220pF (s.m.)
C7 10uF Elec. 25V C18 220pF (s.m.)
C8 0-005uF C19 O1uF
C9 90-005uF C20 O-1uF
C10 10uF Elec. 25V C21 0-01uF
C11 ‘0-0054F

Transistors: Diode:
™ D1 Mullard OAS1
Tr2 { Mullard BC108
Tr3
Trd
Tr5 Mullard BC107

Coils:

L1 19kHz—Henry's Radio or Muliard WF2949—
Gurneys Radio

L2 38kHz—Henry's Radio or Mullard WF2951—
Gurneys Radio

Miscellaneous:
Indicator lamp 24V 20/30mA; 3 single phono
sockets; perforated s.r.b.p. assembly board; 3 x %
aluminium angle ete. '

Power supply:
Transformer T1 (Henry's Radio CT1) Pri 230V
with tapped secondary for 15 to 18V.
Rectifier MR1 Contact cooled type 1H3
Capacitor C1  Elec. 2500.F 30V working

WF 2949
Mullard R1,C3

WF 2951
Mullard

Henry's Radio

Henry's Radio R7 coil R9
38kH2z

19 kHz

Fig. 6: Qutlines and connections of available coils.

I |lnput

Continue
asin figs

Fig. 7: Coil wiring for Herry's Radio decoder ¢oijls.

Coupling to an F.M. tuner
output

The input impedance of the decoder is approxi-
mately 15k} and it may be fed directly from a
transistor discriminator capable of providing a loaded
output with a peak-to-peak amplitude of approxi-
mately 750mV. The decoder may also be fed from
a valve discriminator in which case the output will
probably have to be attenuated by a series resistor
and shunt capacitor. This arrangement not only
provides the correct input level at all multiplex
frequencies but also reduces the discriminator load-
ing to an acceptable value. The series resistor may
be between 3-3k) and 33kQ and the capacitor around
300pF. As an example, a resistor of 15kQ shunted
by 300pF was found just about right when the
decoder was operated from a Heathkit (valve) f.m.
tuner. .

The actual point of signal take off from the tuner
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is best made directly at the output from the dis-
criminator circuit, i.e., before the de-emphasis net-
work which should be disconnected. The circuit
of Fig. 10 is the discriminator of a Heathkit tuner
used for subjective testing of the decoder and is
typical of those employed in f.m. tuners using valves.
The circuit of Fig. 11 shows the discriminator of a
transistorised tuner and again is typical of those at
present in use.

Alignment of the decoder

For initial alignment any stereo transmission can
be used and the procedure is as follows. Connect
a potentiometer of at least 50k{) across the dis-
criminator output and connect the decoder input to
the slider of the potentiometer which should now
be set to maximum value. Tune the receiver to a
stereo broadcast (Radio 3) and carefully and slowly
adjust the 19kHz and 38kHz coil slugs for maximum
brightness of the stereo indicator lamp. (The pre-
liminary test with an audio- signal generator men-
tioned earlier should have produced the same result,
i.e., maximum brilliance of the indicator lamp.)
Next adjust the potentiometer until the lamp just
glows and then re-set the coil slugs again to produce
maximum brightness. Repeat this procedure until any
further adjustment of the slugs produces no further
increase in brightness. The two coils are now
reasonably well aligned. should the slugs fail to tune
the coils sharply at approximately their mid-position
of travel it may be necessary to alter the value of
C2 and/or C6, as the case may be, to 390pF.

When this alignment procedure has been completed
disconnect the potentiometer, re-connect the decoder
to the discriminator output and adjust the pre-set
control VRI1 (1kQ)) to its mid-position, i.e., slider
halfway round. The decoder should now give a
reasonable degree of separation but-should now be
finally aligned with the help of the BBC test tone
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transmissions which are transmitted every Wednes-
day and Saturday at 11.30 p.m. (2330 hrs.) on
Radio 3 v.h.f./fm. Full details of the various tests
can be obtained free by writing to the BBC Engin-
eering Information Department, Broadcasting House,
London, WIA 1AA. Ask for: Information Sheet
No. 1605(2) May 1969 Stereophonic Broadcasting,
Test Tone Transmission.

The test tone transmissions will facilitate identifi-
cation of the left- and right-hand channels which
should be done with the decoder output connected
to the stereo amplifier. Now, when the left-hand
channel only is being transmitted disconnect the
left-hand amplifier channel and adjust the 38kHz
tuning slug very slowly anti-clockwise (as viewed
from the top of the coil) until the output from the
right-hand loudspeaker is at minimum. Anti-clock-
wise rotation of the slug is necessary because a false
minimum will be obtained with clockwise rotation.

Next re-connect the left-hand amplifier channel
and when the right-hand channel only is being
transmitted disconnect the right-hand amplifier
channel and adjust the preset (VRI) to produce
minimum output from the left-hand loudspeaker.
Reconnect the right-hand amplifier for normal stereo
and note that the stereo indicator light will have
been on as during any stereo transmission. It does
not glow during monophonic transmission.

) 4

Take-off for —
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Z

-

Take-off for decoder

Output
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Fig. 11: Typical discriminator output (transistorised tuners).




Performance

The decoder, exactly as per the circuit in Fig. |,
was tested with both valve and transistor f.m. tuners.
It was aligned as described above on BBC trans-
missions and by means of special laboratory stereo
test equipment. The performance was quite in
accordance with the Mullard specification. Channel
separation is around 30dB and the decoder has a
good signal-to-noise performance. 1t is worth noting
however, that as the signal-to-noise ratio of a stereo
broadcast is slightly lower than that of a monophonic
broadcast a good f.m. aerial should be used to
maintain the best reception signal-to-noise level.
The average audio signal output per channel is
around 400 to 500mV and should be more than
sufficient for the “tuner” input on stereo amplifiers.
The impedance of the amplifier inputs should pre-
ferably be not less than 50k{).

The following BBC Engineering Information
Sheets may also be of interest to those contemplating
stereo broadcast reception: /nformation Sheet 1603
(6) April, 1969—Stereophonic Broadcasting. Infor-
mation Sheet 1102(4) May, [969—VHF Radio
Receiving Aerials. Stereo Q and A—This leaflet
deals generally with stereo broadcast reception and
can be obtained, as the other leaflets, free of charge
from the BBC Engineering Information Department
at the address previously given.
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% LINEAR TIMEBASES
Generating a linear scanning waveform is not
simple. The basic waveform produced by the
charge or discharge of a capacitor is exponentiai.
A number of intriguing circuits have been devised
at various times to overcome this basic deficiency
and in the December issue we shall start to
examine timebase circuits such as the bootstrap,
Milier, transitron, phantastron and sanatron.

% TEST EQUIPMENT LIMITATIONS
A meter never lies—but do you know how to
interpret readings correctly ? The basic limitations
of commonly used test equipment are explained
to enable you to avoid the pitfalls caused by
misunderstood readings.

% TV FILTERING CIRCUITS

Filters are found throughout television circuits,
in the power supplies, i.f. sections, a.g.c. feeds
and so on. This aspect of television receiver
circuitry is highlighted with explanations of how
filters act and the different types used, including
those found in the chrominance sections of
colour receivers.

% SERVICING THE THORN 1400 CHASSIS
The Thorn/BRC 1400 chassis has been used in
a very large number of models from 1967 to the
present time. L. Lawry-Johns takes a look at this
chassis and the common faults associated with it.

PLUS ALLTHE REGULAR FEATURES
on sale

NOVEMBER 21st
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ONDITIONS on the medium waves have been

good throughout the summer in spite of

occasional fadeouts. Johannesburg 1286 was
logged on the 22nd June by Glyn Morgan of
Tredegar. A good effort Glyn, not many of us have
heard this one. Latin American reception was excel-
lent in June and July. Brazilians such as PRA3
860, PRF4 940, PRES8 980 all in Rio de Janeiro and
PRB9 1000, PRGY 1100 in Sao Paulo were parti-
cularly prominent just before sunrise. Reception of
the West Coast of the United States came on Ist
September at 0431 hrs. GMT when the writer logged
KOMO 1000 in Seattle. The following morning
KFBK 1530 Sacramento, California was heard as a
background to WCKY by a DXer in Cumberland.

Ramadan starts on 11th November this year.
During this four week period many radio stations
in the Arab world remain on the air all night, pro-
viding the DXer with the opportunity to log countries
that otherwise would rarely be heard. Among the
more prominent signals are Morocco on 593 and
837 (Ouijda), 611 (Sebaa Aioun), 935 (Agadir), 1115
and 1232 (Tangier); Algeria with 529 (Constantine),
548 (Oran), 890 and 980 (Algiers): Tunisia on 629 and
962 (Tunis).; Egypt with 557 and 773 (Cairo), 620
(Batra). More difficult countries are Libya 674
(Benghazi), 1052 (Tripoli); Saudi Arabia 588 and
647 (Riyadh), 602 and 723 (Jeddah); Jordan 800
(Amman); Syria 566, 665 and 785 (Damascus). 746
(Aleppo); Lebanon 836 (Beirut); Iraq 760 and 908
(Baghdad); Kuwait 1345; Iran 777 (Zahadan), 1390
{Ahwaz). The late evening onwards is the time to
look for these stations.

It is now generally agreed that the sunspot
maximum has been passed, so we can look forward
to a steady improvement on the medium waves pos-
sibly with some DX from the Far East. There are two
periods of the day for FE reception in the UK. The
first is in the afternoon in winter, an hour or so
before sunset. Stations to look for include the Voice
of America stations in Okinawa on 1178kHz and in
the Philippines on 920 (Malolos) and 1140 (Poro).
The programmes from these stations are mainly in
Far East languages but station identification is usually
in English on the hour and half-hour. Okinawa can
be heard behind Horby Sweden when conditions are
good, sometimes with news in English. The second
period occurs after midnight when A/l India Radio
is often heard on 1070kHz (Rajkot). Others to look
for are Jullender 710, Lucknow 910, Delhi 1020,
Bikanar 1330. 4./.R. Rajkot has a news bulletin in
English at 0110 hrs. GMT which helps with
identification. Do not be misled if you hear Indian
music on 760kHz, it will be from ZFY in Guyana.
There is a large Indian population in this South
American country and Radio Demerara carries
special programmes for them.

The new BBC relay station in Masirah Island has
been heard on 1410kHZ with sign off at 2115 hrs.
GMT. This station is a replacement for Perim Island
which was part of the Aden Protectorate. Masirah
relays the BBC World Service. .

CHARLES MOLLOY
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Useful Tips

Having read the article in the
October issue of PRACTICAL WIRE-
LEss, “Printed Circuit Design”, I
would like to point out two
labour-saving tips.

First of all, having established
the final design this can indeed be
transferred to the copper lami-
nate board by means of carbon
paper, but I have found from
practical experience that Sello-
tape masking can be omitted. Pro-
vided one has a fairly steady hand
the outline of the design can
be painted with a small paint
brush using nail varnish. After
etching, nail varnish remover can
be used. Secondly, I am doubtful
whether the best solution to feed-
back path problems really is a
link wire. For v.h.f. work, for
instance, the mechanical nature
(and capacitative effect) of such
a dodge could result in instability.
Better to puzzle the link out in the
design and remember the copper
laminate path need only be, say,
tin. wide. This is probably nar-
row enough to pass between two
adjacent paths.—D. M. Aldridge
(Co. Durham).

When is a dB not a dB ?

Mr. Mitchell made some valid
points, “Ex-Meter” October
PRACTICAL WIRELESS, but the
actual situatijon is even worse. The
idea of using an S scale for signal
reports, stands or falls on using
a standard number of dB’s per
S point. This is not done in prac-
tice. “Home-brew” apart, manu-
facturers use various ratios for
their meter calibration, some use
3dB per point, others use 6dB’s
per point, while the ‘“cheap”
receivers use almost anything. In
such circumstances, S reports can
be meaningless for any real use-
ful purpose. For example, a
station requires a report on an
aerial’s  efficiency, two other
stations reply. One says “S9 here
O.M.”, the second says “S6 here”.
OK. so far, but! the first station’s
meter is calibrated at 3dB per
point, while the second is 6dB per
point. So we have the position
where the “S9” is actually 27dB,
while the “S6™ is 36dB. What a
hopeless situation and of harm to
the experimenting station’s
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efforts. However, a meter can be
of great help when used purely
as a ‘“‘comparative indicator”
during experiments. If the meter

is set to mid-scale (whatever type .

of calibration is used) on the
signal any change in level can be
observed and reported as a per-
centage of the original reading.
A much more helpful report than
“slavish™ S reports. Decremental
modulation and  comparison
between the side-bands on a.m. is
observable, plus other effects,
using a meter. So if one wishes
to be of help, do use a meter, but
allow for its drawbacks in prac-
tice. the average S meter is only
useful for comparative reports
and nothing more.—M. J. Shep-
herd (Essex).

Beware!!

Regular readers of your maga-
zine will certainly be wary of
purchasing semiconductors ‘‘on
the cheap™ if good results are
expected, but there would appear
to be no guarantee of quality
even when full prices are paid to
some well-known suppliers. On
several occasions I have dismis-
sed the odd “dud” when only a
couple of shillings has been in-
volved, but T have recently come
unstuck to the tune of nearly £3
and am fast losing confidence in
ordering semiconductors by post.
In this instance, the semiconduc-
tors involved were some fairly
expensive power transistors for
use in a well-known Hi-fi audio
amplifier circuit. They have a
trade-mark with which I was not
familiar, and were found to have
most undesirable characteristics in
use. Each transistor, for instance,
had a very high value of Iceo
of the order of hundreds of milli-
amps with only low Ve, so what
with the live open-circuit the
core-temperature rose to very
high values. On replacing these
transistors with others bearing a
well-known trade-mark, the cir-
cuit functioned perfectly. The
supplier disclaimed liability, stat-
ing that as far as he was con-
cerned, the transistors were “to
spec.” Which spec., though? 1
have therefore paid out nearly £3
for some TO3, can electric fires—
if this had been all that |1

required I could have searched
for a hefty valve from the junk-
box!

Manufacturers and distributors
naturally cannot supply small
quantities to the constructor, and
the local shop cannot be expected
to stock every obscure semi-
conductor, but how can the con-
structor obtain semiconductors
through the post with confidence?
The only answer would seem to
be to persuade reputable sup-
pliers to advertise the manufac-
turer’s name against each semi-
conductor, as is indeed already
done by some suppliers, so that
the constructor knows exactly
what device he can expect to
receive.—D. J. Farman, G3TWZ
(Middlesex).

[l agree with you that the sub-
ject you mention could be aired.

With regard to particular cases,
! would like you ro understand
that should you have this sort of
trouble with the advertisers of
PRACTICAL WIRELESS we are
always ready to take up the maiter
on behalf of a reader, providing
that we have full details fairly
quickly. In this way, we have
been able to obtrain satisfaction
in a number of instances where
a reader has had a poor deal
from the advertisers. Perhaps vou
would bear this in mind for the
future.—Editor]

PSST! WANNA BUY
PRACTICALWIRELESS?

We received a letter recently from
F. Laverty, BRS 23419, enclosing a
cutting from his local paper the
Luton, Beds. Saturday Telegraph. It
read: “The scene: One of those little
shops that sell lots of girlie magazines,
in a Luton side-street. 1t’s fairly filled
with goggle-eyed males.

Enter a chap who walks up and
murmurs something to the proprietor.

The proprietor draws himself up to
his full height and says firmly—and
loudly-—‘We don’t sell THAT sort
of book here, sir!’

Exit rather abashed gent, while the
other customers look at each other
wondering what exotic sins they might
be missing.

The magazine he
PRACTICAL WIRELESS.”

asked for?



This kit—in a rigid plastic

“tool-box” — contains

® Model CN 15 watts
miniature aron, fitted
4 ¥ bit. Interchangeabls
spare bits &" %"

B Reel of resin-cored
solder

B Felt cleaning pad

B Stand for soldering iran

Complete precision
soldering kit

PLUS 36-page boakiet on
“How-1o-Soider "~a mine
ol snformation for amateur
and professional.

From Electrical and Radia

= 49/6
Attractively gift wrapped.

s (T

Mode! CN 240/2
15 watts - 240 volts i
Fitted with nickel plated bit (3/32"} and in
handy transparent pack. From Electrical 31 '_
and Radio Shops or send cash to Antex.

Attractively gift wrapped.

3 and voltag: diately
I IS I R R A N N O O

G 18 watts. Fitted 3/32" bit for miniature
work on pr ion lines. interch
spare bits, 1/8", 3/16"" and 1/4" available.
For 240, 220 os 110 volts. 32/6.

E20 watts. Fitted with /4" bit.
Interchangeable spare bits 3/32", 1/87,
3/16° available. For 240, 220, 110
volts, From 35/-

== —

L'E_S’l.’; watts, Fitted with 1/8° bit.
Interchangeable bits 3/32"', 3/16°" and 1/4"*
avaitable. ldeal for high speed production
lines. For 240, 220, 110, 24 or 12 voits.
From 35/-

e

F 40 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 voits. From 42/6
Spare bits and elements for all modals

i ilable from stock.

1 BN B0 N N 0N R S . .

QUOOR

PRECISION MINIATURE SOLOERING IRONS l

Antex, MayfHower House, Plymouth, Devon. ]
Telephone: Plymouth 67377/8 .
Telex: 45296. Giro No. 2581000.

Please send me the Antex colour .

catalogue
D Please send me the foilowing irans l
Quantity Model Bit Size Volts Price .

PW12
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BENTLEY ACOUSTIC CORPORATION LTD.

Suppliers to H.M. Government 38 CHALCOT ROAD, LONDON, N.W.1 Telephone 01-722-9080

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

0A2 5/9 6F1 8/9 12A07 4/8 1560B2 14/8 E180F 17/6 EL42 9/9 PC95 8/3 | UABCSO5/9 | W42 10/6 | ABY27 8/6 | 0Ab 5/8
0B2 8/— | 6F6G  4/- 12AV6  5/8 150C2  5/9 EA50  1/8 EL81  8§/- PC97 8/8 | UAF42 9/8 | W63 10/6 | ASY28 /8 | OA9 2/8
0z4 4/8 | 6F6M 12/8 12AV7  8/- 301 20/ EA76  13/- EL83  6/9 PC900 8/3 | UB41 6/6 | W76 5/9 | ASY28 10/~ [ OAlo  8/8
1A3 4/8 6F12 3/ 12AX7 4/8 302 16/6 | EABCS0 6/- EL84 4/6 PCC8¢ 6/- | UBC4l 7/6 | W77 2/6 | B1181 10/- | OA47  2/-
1A5 ~ 65/~ | 6F13  §/8 12AY7 9/9 308 15/ EAC?Ll 8/- EL85 78 PCC85 6/6 | UBCSL 7/- | W8IM 6/- | BA102 B/~ | QA70 3/-
1A7GT 7- 6F15  9/8 12BA8  6/- 305 18/6 EAF42 8/8 EL8é  8/- PCC8S 9/9 | UBFSO b5/9 | WI0L 26/2 | BALLS 2/8 | OA73 3/
1CL 5/8 FI8 76 12BE6  5/9 306 18/- | EB34 7/6 EL91 /6 | PCC8Y ©/6 | UBFs9 6/9 | Wlo7 7/- | BALL6 /- | 0A79 1/9
102 79 6F23  13/8 12BH7 6/- 807 11/8 EB41 48 EL95  b5/- PCC189 /8 | UBL21 8f- | W720 10/- | BAI29 2/8 | OA8L 1/
1C3 - 6F24  11/9 12E1 17/ 856 2/- EBIL  2/3 EM71 14/- | PCF80 8/6 | UCI2 58 | X24 16/6 | BAl30 2/- | OA85 1/6
1Cs 4/9 | 6¥25 11/9 1235GT 2/8 1821  10/6 EBC41 8/6 EM8G 5/ PCF82 6/~ | UCC84 8/- | X41 10/~ | BCYI0 5§/~ | 0A86 4/
1D5 8/9 6F28  10/6 12J7GT 6/8 5763 10/- EBCS1 5/9 EM81L 6/0 PCF84 8/~ | UCC8s 6/6 | X6l 5/9 | BCY12 §/- | OA90 2j8
1Dbé 8/6 | 6F32  3/- 12K5  10/— 6060 5/6 EBC90 4/~ | EMS4 8/- | PCF86 9/- | UCFs0 8/8 | X63 5/6 | BCY33 b5/- | O0A91 1/9
1FD1 /- 6(16G  2/8 12K7GT 5/9 7193 10/6 EBC91 5/8 EM85 11/~ | PCF80018/ UCH21 /- | X64 12/86 | BCY34 4/6 | O0A182 2/-
1FD9  3/8 6H6GT 1/ 12Q7GT 4/6 7475 4/- | EBF80 6/- EM87 78 PCF801 7/- | UCH42 /9 | X65 5/- | BCY38 B/~ | 0A200 1/~

1G6 8/- 6JasG  3/9 128A7G6T16/9 Al834 20/- EBF83 8/- EY51  8/9 PCF802 9/~ | UCHS1 6/6 | X66 78 | BCY39 4/8 | 0OA202 2/-
1H5GT 7/~ 8I5GT 4/8 128C7  4/- AC2PEN EBF89 6/8 EY81 7/- PCF805 8/9 | UCL82 7/- | X101 28/1 | BCZ1l 8/8 | 0A210 8/8
114 2/8 8J6 8/~ 12867 8/~ 19/6 EBL21 1i/- EY83 8/8 PCF80611/8 | UCLS3 10/- | X109 26/- | BC107 4/- | OA211 13/8
1LD5  §/- 8J7G  4/9 128H7 3/- AC2PEN/ EC53 12/8 EYB4 7/8 PCFS0812/6 | UF4l g/ | X119 6/ | BCL08 38/8 | OAZ20012/-

1LNs  8/- 8J7GT 6/8 128J7  4/8 DD 19/8 EC54  8/- EY8  6/- PCLS UF42 9j- | X719 §/8 | BC113 §/- | OAZ20110/8
INSGT 7/9 8K7G /- 128K7 4/9 AC6PEN4/9 ECI0  4/9 EY87 6/- PCL82 7/- | Urs0 /9 | Z63 4/9 | BC115 8/- | 0AZ202 §/-
1P1 71- 8K7GT 4]6 128Q7GT?/8 AC/PEN (5) ECs 12/8 EY88 7/8 PCL83 9f- | UF8s 6/9 | Z77 8/8 | BC1186 5/- | 0AZ208 9/8

1P10 4/9 8K8G  3/- 13D1  §/- 19/6 EC88 18/- EY9l 3/- PCL84 7/8 | UFs6 9/- [ Z152 4/6 | BCl18 4/6 | 0AZ204 9/-
1P11 5/6 6K8GT 7/~ 13D3 9/~ AC/PEN (7) EC92  6/6 EZ35  B- PCL85 8/3 | UFso /8 | Z329 13/6 | BD119 9/- | OAZ205 9/-
1RS 5/8 8L1 19/8 14H7  9/8 19/8 ECC31 15/8 EZ40 78 PCL86 8/86 | UL41 9/6 | Z719 4/6 | BFY50 4/- | 0AZ206 9/-

184 4/9 6L6GT 7/9 1487 15/~ | AC/TH110/~ ECC32 4/6 EzZ41 73 PCLS8 16/- | Ul46 12/8 | Z729 8/- | BFY51 4/ | 0AZ20710/6

185 3/9 6L7 12/8 18 12/8 AC/TP 19/8 ECC33 28/1 Ez8o 413 PCL80015/- | UL84 6/8 | Z749 13/8 | BFY52 4/8 | 0AZ210 7/-

1T4 2/9 6L18 5/~ 19AQ5 4/9 A(IIQ/VQPZIOIG ECC34 29/8 EZ81  4/8 PCL80115/- | UMSG 8/8 | %759 45/~ | BF164 6/~ | 0AZ213 7/-
ARP: —

1U4 519 6L19 10/- 19H1 40/- ECC4) 8/8 EZ90 3/6 PEN45 7/- | URIC 10/6 | Transistors BF169 5/- | 0AZ22418/8
1Us 8/9 6LD20 8/8 20D1  13/- ATP4 2/8 ECC81 3/9 FC4  12/8 PEN45DD uus - | and diodes BF163 4/- | 0C19 25/-
2A7 12/6 6N7GT /6 2004 20/5 AZ1 8/- ECC82 4/8 FW4/5006/8 12/- | UUS 14/- | IN112410/8 | BF173 7/6 | 0C22 &/~
-| 2D13C 7/ 6P1 12/- 20F2  14/- AZ31  8/9 ECC83  4/6 FW4/800 PEN46 4/- | UU9 78 | 2G225 10/ } BFis0 6/~ | OC23  §/-
221 5/ 6P26  12/- 20L1  13/- AZ41 76 ECCR4  5/8 10/- PEN453DD UUl2 48 | 2N404 6/~ | BF181 8/~ | 0C24  5/-
2X2 4/9 6P26  12/- 20P1  17/6 B36 4/8 ECCss  5/- Gz30 9[- 19/6 | UYIN 6j- | 2N966 10/86 | BF185 8/- | 0C26  5/-
3A4 3/6 6P28  25/- 20F3  18/- BL63 10/~ ECC88 7/~ GzZ32  9/- PENA419/8 | UY2l /6 | 2N1756 10/~ | BTX34/400 ocze  b/-
843 10/~ 6Q7G  6/- 20P4 18/8 CK506 6/8 ECC91  3/- GZ33 12/6 PEN/DD TY41 8/8 | 2N214717/- 40/- | oc28 &/

8B7 5/- 6Q7GT 8/6 20P5 18/- | 'CL4  19/8 ECC189 9/8 GZ34  10/- 4020 17/6 | U¥ss 5/8 | 2N2297 4/6 | BYl00 38/6 | 0C20 23/8
3D6 3/0 6R7G  7/- 25L6G  §/6 CL33 18/6 ECC80412/6 GZ37 14/8 PFL20018/- | Ulo 9/- | 2N2389A4/3 | BY1lol 11/6 | OC30 5/~
3Q4 6/8 8R7M 11/- 26Y5 8/ Cve  10/6 ECC807 27/- H30 5/- PL33 19/8 | U12/14 7/8 | 2N2613 7/8 | BY105 10/8 | 0C35 b/~
ECF80 8/6 PL36 9/8 | Ule 18/~ | 2N3053 6/6 | BY1l4 6/6 | 0C¥6 7/6
419 68A7  7)- 26Z4G 8/~ Cv271 12/6 ECF82 8/6 HL2 716 PL81 7/8 | Ul7 5/~ | 9N3121 50/~ | BY126 &/- | OC38 11/8
3v4 5/8 68C7GT 6/8 2625 0= Cv428 19/- ECFs6  9/- HL13C 4/- PLS1A 10/6 | U18/20 10/- | 2N3703 8/9 | BY127 §/- | OC4l 10/
68G7 8/ JF804 42/ HL238  6/- PLS2 6/6 | U19 84/86 | 2N3709 4/- | BY234 4/- | 0042 12/8
5R4GY 8/9 68H7  3/- 30C1 8/6 CY1C 10/8 ECF80512/8 HL23DD5/- PL83 8/6 | U2 719 | 2N3866 20/- | BY236 4/- 0043 23/8
sU4G  4/9 68J7 8/8 30C15 13/8 CY3l 7/8 ECH21 12/8 HL41DD PL84 6/8 | U25 13/~ | 2NS988 10/~ | BY238 4/- 0C44 -
5v4G 76 6SK7GT 4/6 30C17 12/6 D1 1/3 ECH35 b/¢ 19 PL302 12/- | U26 11/9 | 28328 10/- | BYY23 80/- | OC44PM 8/3
BY3GT 5/6 8BN7GT 4/8 30C18  8/9 D41 10/8 ECH42 10/- H1.42DD8/- PL500 12/- | U3l 8/- | AALl9 3/- | BYZ10 §/- | OC45 1/9
573 8/- 68Q7GT 8/- 30F5 13/6 D63 5/- ECH81 5/9 HN309 27/4 PL504 12/6 | U33  28/6 § AA120 /- | BYZIl 5/ | OC45M 8/-
524G 6/9 6887 8/- 30FL1 15/- D77 2/8 ECHS83 8/- HVRZ 8/9 PL508 27/10 | U35 16/6 | AA129 8/- | BYZI2 b/- | 0C48  8/-
6/30L2 12/6 6U4GT 18/~ 30FLI2 16/~ DAC32 7)- ECH84 7/- HVR2A 8/9 PL509 28/9 | U37 84/11 | AAZ13 §/8 | BYZ13 §/- | 0Cés 22/8
8ABG  5/6 8U7G 9[- 30FL13 8- DAF91 3/9 ECL80 6/8 1w3 5/8 PL802 15/- | U43 8/9 | Acio7 3/~ | BYZ16 86/- | 0C70 2/8
6AC7 3/~ 8V6G  §/8 3gFL14 12/8 DAF96 6/~ ECL82 6/- 1W4/350 5/6 PM84 7/9 | U45 15/8 | AC113 5/~ | CUI2E 4/~ [ 0071  2f-
L1

6AGS 36 8V6GT 68/- | 3 8/- DCCoo 10/- ECL83 9/~ | IW4/500 6/ PX4 14/- | U47 13}- | ACIl4 8- | CGS4H 4/- | 0C32 2/
6AY5 8/6 | 6X4 /6 | 30L15 13/9 | DD4 10/6 | ECL34 12/- | KT2 5/~ | PY31 /6 | Uss 1l/p | ACi2r 2/~ | FaVIIA 46 3 OCT3 180
BAK>B 4/8 8X5GT B/— 80L17 18/- D33 /e ECL85 11)— KT8 s4/6 PY32 0/6 Ub0 58 AC154  B/— G=D4 6/6 0CT74 2/6
6AK6  6/- 8Y6G 8/~ 30P4 12/- DF72 80— ECL86 /- KT4l 19/8 PY33 8/8 vb2 4/9 ACl55  6/8 GDs 5/6 0oC?s -
6AKS  6/- 6Y7G 1248 30P4MR DF91  2/8 ECLLS00 KT44 20/- PY80  5/8 G786 4/8 AC156  4/- GD6 5/8 ocTe /8
BAL5 28 TAT7 12/8 17/8 DF96 8/~ 80/~ KT61 12/~ PYS81 5/3 U78 3/6 AC157 8/~ GD8 4/- 0C78 ]~
6AMb  2/6 7AN7 8] 30P12 13/~ DF97 10/- EF22 18/6 KT63 4/- PY82  5/- U107  18/8 ACl165 8/- GD9 41— 0C78D  8/-
6AM6 8/3 { 7B6  10/9 | 30Pl9 12/- DH30 15/6 EF36  3/8 KT66 17/8 PYS3 G5/ | Ulsl 8/8 | ACI66 5/- | GDIO 4/- | 0C78 -
6AQE  4/9 TB7 - 30PL1 15/~ DH63  8/- EF37A 7/- KT74 12/8 PYs88 U158 5/8 AC167 12f- GD11 4/~ 0ocsl -
6AR6 20/- 7C6 8/~ 30PL13 15/ DH76 4/8 EF39 = KT76 12/6 PY301 12/6 Uls4 5/~ ACI68  7/8 GD12  4/- 0oCslD  2f-
GATE - 7D6 o 30PL14 15/- DH77 4/- EF40 29/ PY800 6/6 U191  12/6 AC169 6/6 GD14 10/ OC81M  5/-

/9 | KTs8 -

DHSI 10/¢ | EF4l 9/6 | KTwel 8/6 | Pysol 6/8 | Ul92 6/~ | ACl76 11/~ | GDI15 8/- | 0C82  2/3
SAV6 5/6 | 7H7 5/ | 35A3 9/~ | DHiO0l 25/- | EF42 38/6 | KTW6210/- | PZ30 /6 | Ul93 €/8 | ACL77 6/6 | GDi6 4}
6B8G 2/8 | TR7 12/~ | 35A5 15/~ | DHI107 EFs4 10/- | KTW6S 5/ P21 5/~ | U261 18/- | ACY17 8/- | GET103 4/- | OC83 /-
6BA6 4/8 | 7V7  5/- | 3BD5 12/8 17/11 | EF73  8/6 | KTzd41 8/- | QQVO03/10 U281 8/- | ACY18 8/8 | GETI0518/- | OC84 ~ 8/~
7Y4  8/6 | 85L6GT 8/- | DK32 7/- | EF80 48 | LN152 6/8 27/¢ | U282 8/- | ACY19 8/8 | GETII3 4/- | 0C123 4/8

LN309 9/~ | Q875/20 U291 9/6 | ACY20 3/6 | GET11517/- | OC139
3573 10/~ | DK91 §6/6 | EF85 5/8 | LN319 15/- 10/8
$BJ6 6/9 | oD7 9/ | 35Z4GT 4/0 | DKoz 7/9 | EFs6 8/~ | LN339 15/~ ]| QS150/159/¢ | U32o 18/~ | ACY22 3/8 | GETUS 4/ | 0C189 3/6
6BQ5 4/8 | 10C1 12/ | 35Z5GT 6/~ | DKo6 7/- | EF89 4/9 | Lz3ls 6/6 | QVO4/7 8/- | U339 12/6 | ACY28 4/- | GETLIS 4/- | 0C172 /-
42 5/- | DLa3 6/~ | EF9l 3/3 | MEL40014/8 | Rl10  15/- | Us81 5/6 | ADi40 7/6 | GET573 7/6 | 0C200 4/¢

MH14
6BR8  8/- 10D2  14/7 50B5 8/3 DL72 15/- EF94 i/~ MHLDG 7/6 RI12 /9 | U404 7i8 | AFi02 18/- | GEI87218/- | 0C202 4/6
8B87 16/6 10F1 16/~ 50C5 8/3 DL75 80/- EF95 /6 MU12/14 4/~ R16 34/11 | U709 4/6 | AFlo6 10/~ | GET873 3/~ | 0C203 4/8
6BW6 12/9 10F9 9/~ 50CD6G41/- DL92  4/9 EF97 10/- MX40 12/6 R17 17/6 | TS8OL 18/- | AF114 4/- | GET88210/- | OC204 5/8
6BW7 11/~ 10F18 78 50L6GT 9/- DL94 5/6 EFe8 10/ N78 38/4 R18 9/6 U4020 6/9 | AF115 4/3 | GET887 4/8 | 0C205 7/6
6BX6 4/6 10LD3 7/8 52KU 14/6 DL96  2/- EF183 6/~ N108 827/10 R19 6/6 | VP4B 10/6 | AF119 8/~ | GETS89 4/8 | 0C206 10/-

6BZ6  68/- 10LD11 10/~ 53KU 14/8 DL810 9/ EFl84 6/- N152 U3 R20 11je | VP13C 7/~ | AF121 8/- | GET890 4/8 | 0C812 8/-

6C5GT 8/- 10P13 18/- 72 8/6 DM70  8/- EF8o4 20/5 N308 17/6 RK34 16 VP23  2/6 | AF124 /6 | GET898 4/6 |- OCP71 87/8

6C6 3/9 10P14 12/6 77 6/8 DM71 7 EFP60 10/- N339  2b/- 8P4 /- | VR75 %4/~ | AF125 8/6 | GET807 4/8 | SM1036A
10P18  §/8 78 4/9 DW4/3508/6 EHS0 /8 N359 78 8P13C 12/8 | VRIOs 5/- | AF126 6/- | GETS98 4/8 10/-

6Co 11/~
6CD6G 18/6 12A8 8/6 85A2 8/8 DW4/5008/6 EL32 /6 N379 8/3 SP42 12/6 , VR150 b5/~ | AF139 13}- | GEXI13 8/8 | 8T1276 10/-
6CHE  8/- 12AC6  7/- 90AG 67/8 DYss B! EL33 12/- N389 12/- SP61 /3 | VT61A 7/~ | AF178 13/8 | GEX35 4/6 | BX1/8 /8
6CL6 8/6 12AD6  8/- 90AV  67/6 DYB7 5/ EL34 18 N709  4/8 TH4B 10/~ | VI501 3/- | AF179 18/8 | GEX36 10/~ | MAT100 7/8
0CG ES0F 24/- EL35 10/~ P61 2/6 TH233 7/- | VU111 /8 | AF180 9/6 | GEX45 6/6 | MATIO01 8/8
6D3 718 12AT6  4/8 9 C: 84/~ E83F 24/- EL37 17/3 PABCS0 7/8 TP22  §/- | VU120 12/~ | AF181 14/- | 4T3 5/- | MATI20 7/9
8D6 8/- 12AT7 3/9 90CV  83/8 ES8CC 12/~ EL38 29/1 PC86 9/8 TP25 - | VU120A12/- | AF186 11/~ { Ml £/10 | MATI21 8/8
6E5 718 12AU6 4/9 90C1 18/~ E180CC 8/- EL41  9/3 PCss  9/6 TP2620 8/9 | VU138 7/~ | AF239 7/6 | M3 210 | ZE12V7 1/8

MATCHED TRANSISTOR SETS 1—0C44 and 2—0C45 8/6; 1—0C81D and 2—0C81 7/6; 1—OC82D and 2—O0C82 8/6; Set of three—0C83 (GET118/119) 8/6; LP15 package (AC113, AC154,
'AC157, AA120) 10/6; Postage 6d. per set. 8.7.C. 1 watt Zener diodes. 2-4v: 2:7v: 3-0v; 3:6v; 4-3v; 13v; 15v: 16v: 18v: 30v. All 8/84d, each.

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

ELECTROLYTICS, Can types: 8 8mid/500v 7/6; 8 16mfd/500v 7/8; 16mid/500v 6/- ; 16X 16mfd/500v 8/8; 16X 32mid/450v 9/8; 32mfd/500v 8/ ; 32 32/350v 8/9; 32 32mid/450v 5/9;
50X 50m{d/350v 5/6 ; 60X 250mfd(275v 8/9; 50X 50mfd/275v 8/6; 64 X 100mfd/450v 21/~; B4 X 120mfd/350v 8/6; 100X 200mid/275v 8/~; 100X 200mfd /350v 10/6; 100 200X 60mfd/300v 18/6;
100X 300 100X 16mid/275v 24/9; 100 X 400mfd/275v 12/9; 100 400 16mfd/275v 23/3; 100mfd/100v 5/6; 200mfd/350v 12/3; 200X 200X 100mid/350v 27/8; 300X 300mfd/300v 31/6; 1000mid/
50v 9/6; 2000mfd/S0v 13/3; 125v 15/-3 150v 27/9; 8mfd/600v 11/3; 16X 16X 16mfd /275v 7/-; 50 50X 50mid/350v 12/3; 16mfd/600v 18/9; 10000mfd/30v 28/8.

Tubular types: 1mid/25v 2/-; 1mfd/500v 2/6 ; 2mfd/150v 2/~ ; 2mid/500v 2/9; 4mfd/150v 2/-; 4mid/500v 3/-; Smfd/50v 2/« ; 8mfd/150v 2/3; 8mfd/450v 1/9; 8mfd/500v 3/6: 8 8mfd/450v 2/9;
8 16mid/450v 3/- ; 10mid/50v 2/3; 16mid/450v 2/8; 16mfd/500v 4/8; 16 X 16mfd/450v 3/6; 25mfd/25v 1/8; 25mid/50v 2/6; 32mfd/350v 3/- ; 32mfd/450v 3/6; 32 32mfd[350v 4/9; S0mfd/12v
1/6; 50mfd/25v 1/6; 50mid/50v 1/9; 50mfd/350v 8/« ; 64mid/450v 9/6; 100mfd/12v 1/6; 100mfd/25v 1/6; 100mfd/50v 1/9; 100m{d/450v 10/9; 250mid /25v 2/~ ; 260mfd [S0v 5/-; 500mfd /26y 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 8d. extra per order. Hours of
business, Mon.—Fri, 9 00 to § 30 p.m. Sats 9 00 to 1 p.m. Complete list of modern and valves, resist d ete., with terms of business 10d. Please enquire for
any item not listed with 8.A.E. Please note that no enquiries can be answered unless a 8.A.E. is enclosed for reply.
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MONTHL
NEWS FOR
DX LISTENERS

is possibly not aware of all the interesting and use-

ful information that he can obtain to help him to
progress in the hobby. The information which follows
is intended to help him gain experience but should also
prove useful to the experienced DXer.

Radio Nederland has a DX Information Service which
publishes many data sheets and offers courses on prac-
tically every aspect of the hobby. Although the service
is free of charge I usually include an IRC and/or a
reception report to promote friendly relations with the
station. For further information write to: DX Informa-
tion Service, c/o Radio Nederland, P.O. Box 222,
Hilversum, Holland.

The World Radio-Television Handbook Co. Ltd. of
Sundvej 6, 2900 Hellerup, Denmark publishes several
books which are of interest to the SWL. The first of
these is the World Radio-Television Handbook (WRTH),
this indispensable volume contains full details of every
radio and television station in the world. Each entry
gives details of the equipment used by the station, a fuil
programme schedule and the address to which reports
should be sent. Everyone with an interest in short wave
radio should own a copy of this book.

The same company also publishes How ro Listen to
the World which, like WRTH, appears yearly. The
recently published 1969/70 edition contains a wealth of
information for both the beginner and the experienced
listener. The following selection of chapter titles should
give some indication of the scope of this excellent little
book : Physics of the Ionosphere; Interference; Fading;
How to Measure Frequencies and Calibrate Receivers;
The Crystal Calibrator; How to report to Stations:
Tape Recording of Reports; Listening to: Asia and the
Pacific, The Far East, Africa, Latin America; Langu-
ages in International Radio; Sunspot Information and
many other interesting chapters. The book is written
by an international team of well-known DXers who
each write on their own specialised topics.

Another way of obtaining information and gaining
experience in the hobby is by joining one of the estab-
lished DX clubs. The monthly magazines produced by
these clubs will keep you informed on the latest news
and enable you to compare your results with those of
other SWLs. Most clubs also offer certificates in re-
cognition of various achievements and organise regular
competitions for their members. Two of the best-known
British based clubs are: The International Short Wave
League (ISWL), 60 White Street, Derby, DE3 1HA,
and The World DX Club (WDXC), 16 Ena Avenue,
Neath, Glamorgan, Wales.

PROPAGATION FORECAST

The predicted smoothed sunspot number for the
month of November is 93 (Switzerland Calling) which

THE beginner to the hobby of short wave listening

Times ~ Frequencies
in GMT in kiz

THE BROADCAST BANDS
Malcolm Connah

leads me to make these predictions of the most suitable
megahertz bands for the month: Europe 4MHz; North
America 11-25MHz; South America 15-25MHz; Africa
9-17MHz; Asia 9 and 11MHz and Oceania 9 and 11
MHz.

AFRICA

United Arab Republic: The European Service of Radio
Cairo has dropped the two usual frequencies of 9475
and 12005 and is now using 9740. The times of the broad-
casts are unaltered, German can be heard at 2030 and
English at 2145.

ASIA

Ceylon: The Commercial Service of Radio Ceylon,
which broadcasts in English, has replaced 15230 with
15120 for all its broadcasts. The Home Service now
starts fifteen minutes earlier at 0100 on 5020,

Vietnam: A schedule just received from the Voice of
Vietnam in Hanoi gives these details of the English
programmes broadcast by the station. Frequencies used
are given as 7380, 7416, 9840, 10224 and 15018. The
times of the broadcasts are 0500, 1000, 1300, 1530, 2000
and 2300, 0830 (except Sundays).

EUROPE

Albania: Radio Tirana has introduced the following
English programmes: 0030 on 49m. and 41m.; 0100 on
42m. and 31m.; 0230 and 0330 on 49m. and 41m.; 1100
on 31m. and 25m.; 0630, 1630, 1830, 2030 and 2200 on
42m. and 31m. No details of exact frequencies have yet
been given but the usual frequencies for this station
are: 5950, 6200, 7070, 7300, 9370, 9500, 11840 and
11870.

Armenia: A schedule received from Yerevan gives the
news that they have forsaken their usual frequencies of
6155, 7185, 7200 and 9540 and are using unspecified
frequencies in the 16 and 19 metre bands for the broad-
casts to Europe.

Norway: The latest schedule received from Radio
Norway gives the following details of programmes in
English:

Sundays 0800-0830 on 15345, 21655, 21730, 25730,
25900; 1200-1230 on 7240, 17825, 21655, 25730, 25900;
1400-1430 on 17825, 21655, 21730, 25730, 25900; 1600-
1630 on 17825, 21655, 21730, 25730, 25900; 1800-1830
on 15345, 21655, 21730, 25730, 25900; 2000-2030 on
15345, 21670, 21655, 21730, 25730; 2200-2230 on 15345,
17795, 17825, 21655.

Mondays 0000-0030 on 11735, 11850, 15345; 0200-0230
on 11735, 11850, 11860; 0400-0430 on 9550, 9645,
15345.

Well, that’s the lot for another month except to re-
mind you to send in your reports and suggestions. 73’s
and good DX until next time.
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THE AMATEUR BANDS
David Gibson, G3JDG

‘ ONCE again your scribe, one Hippie Gibson, is

putting quill to parchment to keep you all fully

informed about everything which hasnt
happened during the month. For the first time in
many moons, the postbag has had that sparse, under-
nourished appearance. O.K., so the “Let’s all hate
Gibbie” month is over, now how about some logs,
just to show there’s no hard feeling?

There should be no great shortage of DX to listen
in to on the h.f. end this month as things are con-
siderably better than the summer. This applies
particularly to 20 metres which is almost a 24-hour
band these days and carries most of the DX signals.

Down a few kHz on 15, the DX has been quite
good with best times to listen from 0600 to 1800. By
the time you read this it will in all probability have
moved on, so try 0730-1900 or perhaps a little later.

Ten metres should provide something from
Oceana, probably some good sigs from VK, although
this will be at a price of poor reception from Canada,

Again, as king winter approaches and G3JDG gets
his comms out of pawn, the lLf. bands should
improve. Don’t neglect 40 metres, there’s some very
good DX about, it just needs a little patience.

Eighty and topband will be improving fast. This
could be a good time to have a crack at listening for
topband nets. See how many “local” nets you can
log and how far they are from you. Mobile stations
on topband seem to become quite rare birds during
the colder months and many would doubtless appre-
ciate a decent report on their sigs. A good report
though, not just the “heard you five and seven, please
QSL™ type.

Speaking of the winter months, now is the time to
think about some constructional projects to keep
you all out of mischief during the dark evenings. An
at.u. (aerial tuner unit) is well worth while. You
could look back through all those back issues of
P.W. and find something of interest, perhaps a pre-
amp or an outboard “S” meter? A grid dip oscillator
is an invaluable asset to any s.w.l. or amateur, and
circuitry for this has appeared in the magazine from
time to time.

For those who are interested purely in logging
callsigns and getting a long, long list of countries
heard, a good time to listen is during contests.
During most contests, the callsign is just about all
you get anyway. The VK/ZL Oceana DX contest
was a good example. There’s nearly always two
dates for this type of contest, one for c.w. and one
for phone. so you can take your pick. It’s nearly
always easier to bag the goodies on c.w. so if you
can't read Morse, how about learning this winter,
then you'll be ready for next year? Incidentally, most
radio clubs run Morse sessions and there’s always
slow c.w. signals on topband put out by RSGB
members on a rota basis just for the beginner who
wants to learn c.w.

In reply to the many queries about callsigns. You
can obtain a list of all the different countries and their
callsigns from the RSGB, 35 Doughty Street,
London, W.C.1. Just send a 9d. stamp or P.O.

An item of interest to constructors is the TAD 100,
This is an IC (integrated circuit) which has the
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frequency changer, i.f., detector, and audio all on
the one chip. Your scribe is trying to get further
details and I’ll pass on the gen when it arrives. Inci-
dentally, speaking of ICs, an American company has
achieved a packing density of 240,000 components to
the square inch on a single chip. Admittedly this is
only in the laboratory, but it makes you think
doesn’t it? Perhaps the time will come when you will
send the specifications for your ideal receiver to a
manufacturer with a ten bob postal order, and
receive per return a one-inch slice with it all on,
you'll just have to find a dial!

Passing on to the mail this month. Jim Baker
(Liverpool) writes to say that there’s a new ZL on 80
metres. The callsign is ZL4NM or NH (sri OM ur
wrtg nt gud) and he lurks on 3-8kHz plus or minus a
few kHz using s.s.b. with an FT100. His name is Pat,
and he’s a Liverpudlian (licensed readers call “CQ
Whack™) and he’s looking for contacts in the UK.
S.W.Ls who want a card should send their own card,
together with an s.a.e., to Jim Baker at 86 Max Road,
Liverpool, Lancs., L14 4BJ. See if you can hear the
ZL first!

Stephen Randall is very nearly 14 years old and
has managed to wrap his digits around a Trio 9R-
S9DE. The antenna is a 110ft. long wire, and 20
produced—CTIWB, DKICQ, HV3SJ, IJIXIOM,
LA8TM, UL7SG, VK3AXQ, VK3MO, VP8RCF,
W4YNX. Stephen lives in Hendon, London.

Normally 1 don’t print lists of G calls heard unless
short skip conditions are proving interesting. But
when you get up to 2 metres, G calls are not too
easy to come by over long distances.

J. Simons (Dudley, Worcs.), has an 8 over 8
antenna, (cor, think of the size of one of those on
20), feeding a homebrew preamp and converter.
This supplies the AR88 as a tuneable i.f. from 24-
26MHz. On 2, John raised—GISALP, EI7AF,
EISBH, GIS8AYZ/P, GM3TGL/P (at Kirkcudbright),
G3KDG (Devon), G3GIY/P, G8BGR/P, GRAPV/P,
G3TAB/P, G3PXF/P (Westmorland), G3WSC/P,
G2JF, GD3VXK, GW3NWR/P, GW3UCB/P,
GW3ILO, GW3NUE/P.

Philip Batt (Littleborough, Lancs.), has a PCR3.
The antenna is 22ft. bare copper wire on two masts
at 15ft., with a 58ft. down lead. Twenty metres pro-
duced—CE3FZ, CR6QX, CTIBD, G2M]J,
HB@XBX, HPIXAJ, HR1KS, K6MHO, K6AFT.
K6SA, OA6S, TIIECE, TI2CEF, UG6AW,
VK2ATT, VK3AM, VK4CK, VK7CR, VKIFW,

Fifteen proved fruitful for Philip too—CEIEF,
EASEG, FZQR/M, HBJAA, ISIDMN, HL2IX
(Korea), JAIBAC, JA2GQF, JA3IMC, JA4SNM,
JASDRIJ, JATGHM, JASDEI, JHIGJF, KZ4VA,
KP4DCR, KR6EX, LUIDAB, MP4BHL, ODSBCV,
OH@AS, OX2BBA, PY6TP, TF3SB, VK2RV,
VS6AD, VSIMB, W6MSM, YV3KT, ZE3RK,
3V8AA, 4X4AM, 9HI1BH, 9M2DQ, 9G1GB.

A few contests and happenings in November
which are worth a listen. 3rd November, 2 metre
s.s.b. contest; 8th-9th, 40 metre phone contest; i5th-
16th, topband contest, go on, have a listen; 29th-
30th, CQ world-wide DX contest but it’s c.w. only.
Start those Morse classes now and you can listen
next year!

There are two early ones in December, These are
6th-7th December, CHC international DX contest
(c.w.); and 7th, 4 metre contest (c.w.).

All logs to the home QTH please before the 18th
of the month. 5§ Edward Close, St. Albans Herts.



, brings you a
= mountain of

components at
manufacturers’ prices

The serious amateur should
never be without this compre-
hensive price list and guide to
semiconductors and electronic
components from RCA, IR, 8GS,
Emihus,Semitron, Keyswitch,Plessey,
Morganite, Litesold and others (to- _
gether with manufacturers’ application
data) which you can buy direct from us
atmanufacturers’ prices e.g.IN914 1/3d.
O IN916 1/11d. 1 2N697 4/5d. 13 2N706 ‘i
2/3d. O 2N706A 2/9d. 0 2N929 5/8d.
02N1613 4/8d.12N3011 9/1d. 0 2N3053
6/2d. 0 2N3055 15/9d. 0 3N140 15/3d. O
BFYS0 4/8d. 0 BFY51 3/9d. 0BSY27 18/-0 '
BSY95A 3/3d. ;3 C407 4/6d. O CA3012 ¥V g
18/3d. 0 CA3014 25/6d. 5 CA3020 25/9d. O ‘
OA200 1/9d. 0 OA202 1/11d.

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

The result of the combined resources of SGS 12A.... I £7. 0. 0.
and RCA these quasi circuits set new standards 258 .. . ... . ... . %8.5.0.
in quality and performance. Each kitis complete 40&.. . . .. ... i B9, 0.0,
with circuit diagram, all semiconductors, resis- I0A. .. 810,104 0.
tors, capacitors and printed circuit board. Any two will make an outstanding stereo

equipment.

To: Mainline Electronics Limited, Thames Avenue, Windsor, Berkshire

I enclose 4/-. Please send me your price list and guide [ | )
I am interested in ... Amp Mainline Audio Amplifier Kits. Please send me full data D
1 am interested in receiving data on preamplifier & power supply kits E]

NAME. ADDRESS

(A member of the ECS Group of Companies) PW170 [ ]
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BUILD AND ENJOY -
THE PW DOUBLE 12

The

design
that’s based A Sl‘n_wtplffied
ni
on .PEA.K,,SOUND Construction
*Cir-Kit A Fantastic
Performance

This 12-+12 watt integrated stereo hi-fi amplifier and pre-
amp is proving one of the most successful P.W. designs
ever. With good ancillary equipment, you will find it one of
the best you have ever heard, and it is a delight to build and
handle. Basically, the design of the “P.W. Double 12"
as described in P.W. April, May and June demonstrates the
value of using “Cir-Kit”. However, Peak Sound have con-
tributed more besides to the success of this project. This
includes the power amplifiers, the power pack and the
ingenious cabinet which almost assembles itself. Go right
ahead and build this exciting new design now with
authentic, exact-to-specification Peak Sound kits as
recommended by the designers.

This is your PW Double 12 Shopping Llst

These are the Peak Sound units with 2 P.A. matrix boards . 8 L]
which you can build this excellent 1 PS.45K 45 volt nowev
design. Transistors included. . supply kit .. 410 0
. . Pack-flat ahormosia tenk
AELTEDCIREIR AR LIER S finished Cabinetkit .. 212 §
eac o 5 Controls as specified . 200
2 Pre-amp and tone contml
kits oG .- .. 413 0 TOTAL COST £23 5 §
4 Pre-amp matle boards .. 70 Hardware Kit of knobs, plugs, sockets,
2 PA.12-15 Power Amphﬂev switches, fuses, screws, wlre“32 ;a;cd
Kits .. 719 0 Metalwork cut, shaped and punched.
2Heat Sink nsemblues 55 12 0 £2126

P.W. Double 12 abridged specification
Controls—Bass and treble cut and lift based on Baxandall circuitry/
Volume/Balance/Rotary selector.
tnput Sensitivity—Magnetic P.U. {per channel) 2.5mV into 68k(2.
Ceramic P.U.—25mV into 27K. equalised for flat response. Radlo/
Aux, 60mV. HIGH OVERLOAD FACTOR ON ALLINPUTS.
Frequency Response—20Hz to 30KHz -+-1dB overall.

Output--12 watts per channel into 152 (8() speakers may be used).
Negative Feedback-—43dB over each section.
Cabinet—Afrormosia teak finish, pack-flat, easy to build kit. Size
93X 5tin. high X 9%in. deep.

Transistors—Ultra low noise in pre-amp and tone control stages.

GO TO YOUR DEALER NOW

for your authentic Peak Sound Kits. In case of difficulty, please send
direct, giving the name and address of your usual supplier where
possible and add 11/~ for complet: bly, or 5/6 if
without power pack.

TRADE ENQUIRIES INVITED

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

TT————e ¢ T[] d

516,000

copies sold

i Now in its
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

1970 edition 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

F.A.L

You must
hear this
superb
unit

15+ 15
WATT
HIGH

FIDELITY
OUTPUT

SOLID STATE STEREO AMPlIFIER
Recommended ONLY 36 Gns.

Retail Price
Y Excellent performance
% High grade components and transistors
% Impressive technical specification
¥ Attractive appearance

x 04831 cost . SEND S.A.E.
Housed in Teak veneered Cabinet, FOR FULLY
Switched selection of Mic.,

‘ ' DESCRIPTIVE
Magnetlc P.U., Ceramic P.U., LEAFLET
Radio Tuner, Tape Recorder.

Available from your local Hi-Fi Dealer

Wholesale and Retail enquiries to Manufacturers

FUTURISTIC AIDS LTD, 103 Henconner Lane, Leeds 13
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S mentioned in part 1 the production and
assembly of the special roller bridge and pedal
mechanism calls for fairly accurate work
although apart from the usual metal working tools,
the writer used only an electric bench drill. Before
embarking on the bridge and pedal mechanism how-
ever, all the woodwork, ie., the making of the
console and the guitar body should be completed.
The tuning pegs do not have to be made of course
and these can be purchased from Cyril Proctor, 180
Town Street, Leeds, Yorks. These are known as
single geared pegs and cost £2 for a set of eight
but make sure that 4 left-hand and 4 right-hand
pegs are ordered. The same firm can also supply
the plastic fret board which should be ordered as
follows: 25in, scale—24 frets for 8 string guitar and
the price is 25s. The special 8 string H.G. magnetic
pick-up type 2A with adjustable poles is also avail-
able from Cyril Proctor and costs £4 5s.
The raw materials required for the bridge and
pedal mechanism are {in. thick brass for the lever
rollers etc., 1/16in. thick mild steel, 3/16in. and

(A).: The Roller Bridge.

AREENEEE
HEEEEER
EOEEEEE

3in. diameter mild steel rod, }in. diameter silver
steel rod and %in. and }in. square section mild steel
tube which is for the tie across the bottom of the
console between the left- and right-hand sides and
the pedals. This tie-bar also serves as a stop for
the foot pedals (see Fig. 6 part 1). The remainder
of the materials are the 2BA Allen head screws and
the compression springs for the lever roller stops
and sundry 4 and 6BA screws and nuts as indicated
in the various diagrams.

The Roller Bridge

This consists of a square U-shaped framework
which is screwed on to the tail of the guitar body
as shown in Fig. 7A (part 1) and in the photo-
graph in this article. It carries the }in. diameter
spindle on which the circular rollers and lever rollers
are mounted together with the spacers. Six “stop”
screws have been provided so that lever rollers can
be used for strings other than those indicated for
the E6th tuning as given in part 1. Strings which
run over the circular rollers are secured to the
bridge frame at the rear. Strings controlled by the
pedals are anchored directly to the lever rollers.

Details for making the bridge frame are given
in Figs. 9A, B, C, D and E. Note the small caps
which are used to retain the roller spindle in the
frame., The six 2BA Allen screws, each lin. long
act as the rear stops for the lever rollers. The com-
pression springs should be about  to }in. long and
are fitted to prevent the screws turning of their
own accord. Although only two stop screws are
used for the tuning given in part 1 it is worth
fitting all six so that either of the strings 7 to 2
could be used with the pedals if required. Before
drilling and tapping the holes for these screws secure
the %in. thick brass block to the rear plate of the
bridge frame. The tapped holes go right through
this as per Figs. 9D and 9E.

The spindle for the rollers and lever rollers is
1in. diameter silver steel cut to fit exactly within
the frame but flush with the outer surfaces. The
spindle is held in by means of the retaining caps
as per Fig. 9E. Next come the plain circular rollers
which can be made from #in. diameter brass rod
and cut, drilled and grooved as in Fig. 10B. The
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Fig. 9 (above). (A) Side of frame—two required. (B), (C) Tail
plate assembly. (D) Holes for the 2BA Allen screws drilled and
tapped after brass block is fitted as in (C). (E) Final assembly of
the roller bridge frame. Note retaining caps for roller spindle.

Fig. 10 (below): Details of rollers and assembly of rollers and
lever roflers in the bridge frame.

Fig. 11 (right): Dimensions for the fever rollers.

AR TATANATARAT

i b '-'-"-:'i SN
6  LeverRollers
|__r 8Rollers on7/1|5 pitch = |

S/8dia ,centregroove 3grad
) cut I, —_— . /
R = & ?
,] ll“” 3/1"6.lL.l e %Idia

bore
@ Roller GSpacer‘

8off 7820cff respectively

]

590

Yhggthick

Bv
?é_ -i\mlldsteel T e

6holes tapped 2BA to be made

"

1 ' . i
2 Y holey |4—7/3—>'|

Yo == 7 Y ==

Drilled/ond Va2"groove”

tapped 4BA
%:
Y
6

]
Brass or "
| | mild steel 1 /@
-y 1 :
A

A BEEVEN 4 dia role

n
%6 = 3

spacers are cut from 2in. diameter brass tube with
a %in. diameter inner bore. Details for these and
the two end spacers are given in Fig. 10C.

Next come the lever rollers and although only
two are required for a two pedal system it is worth
making and fitting four as shown for possible future
use with an alternative tuning. These are made from
¥in. thick brass as shown in Fig. 11. Note that they
are grooved around the circular portion of the top
to hold the strings in place. The action of these
lever rollers and 'the method of securing the string
to the lever is shown in Fig 12. The stop screws are
set so as to allow only sufficient movement of the
lever roller to tension or de-tension the string by an
amount required to raise or lower its pitch according
to the tuning required. The adjustment available
with the stop screws should allow the lever enough
movement to raise or lower the string pitch by



more than a whole tone. The final adjustment of the
stops is of course made in conjunction with the
movement of the pedal rods and the pedals.

Readers may by now be wondering why such a
complicated mechanism is necessary merely to raise
or lower the pitch of a guitar string by a semitone
or so. Why not for instance, use a conventional
bridge and simply apply pressure to the strings

Fig. 12: Lever roller action.
Note method of anchoring
guitar string.

between the bridge and the tailpiece? This has been
tried and rejected for the simple reason that strings
continually tensioned and de-tensioned across the
edge of a bridge very quickly break. The method
described in these articles is basically the same as
that developed for commercially-made instruments
now on the market and overcomes this problem.
Next comes the making and fitting of the forward
stop screw assembly shown in Fig. 13A and which
must be fitted underneath the tail end of the guitar
as in Fig. 13B and before the roller bridge is fitted.
This consists of a piece of 2in. aluminium angle to
which is bolted the }in. thick brass block that carries
the stop screws. A piece of £ X 4in. aluminium
angle is fitted across the top of the tail end of the
guitar above the stop screw assembly as in Fig. 13B

(A 6BAC/SUNK .,
L 4" screws ~Ig
r 314 x 16SWG aluminium

angle.

AN

| holes tapped2éA 4 5
) [ S | e
2, l §holeson7_l,;'5m;u:2_§:5_J

33
' B x18swe
@ s aluminium an%e M
Guitar secured with "3-
taipiece long c/sunk w

Assembly secured 2BA Allenhead
with 3y3long ¢/sunk screws
wood screws

Fig. 13: Details of the forward stop bar fitted beneath the tail
end of the guitar body.

and which is also shown in Fig. 7A part 1 and
marked “Z”. Additional guidance as to the function
of the forward stop screw assembly is shown in
Fig. 14. It will be seen that the lever rollers come
forward to meet the lower stop screws and in the
opposite direction to meet the higher rear stop
screws, The overall movement of the lever rollers
should not be more that one-eighth to three-six-
teenths of an inch for a pitch change of a semitone
up or down.

The Pedal Mechanism

Schematic diagrams showing the whole mechanism
between the lever rollers and the pedals are given
in Figs. 2 and 3 of part I. The mechanism is a
system of rods and levers which is shown in greater
detail in Fig. 15. The lever assembly is situated under-
neath the top of the console a little to the left
of midway between the two sides. This assembly
consists of a mild steel plate on which are mounted
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Fig. 14: Position of forward stop bar relative to the bridge frame
and lever rollers.

the levers and spindles as shown in Fig. 16A. How-
ever, let us return to Fig. 15 for a moment. This
shows the de-tensioning system which operates as
follows. The }in. diameter rod attached to the roller
lever is also bolted to the lever marked “A” and a
large tension spring is connected between this and
the left-hand side of the cabinet via a piece of
steel wire (piano wire). The large spring holds the
lever roller against the forward stop screw as shown
in the diagram, the tension of the spring being_
sufficient to overcome the normal tuning tension
of the guitar string. When the pedal is pressed,
lever “B” actuates lever “A” via the connecting
spindle which now moves to the right. This allows
the lever roller to move over to the rear stop thus
reducing the pitch to which the guitar string is
tuned. The other pedal produces the reverse of this
action, i.e., when the lever “D” is actuated by the
pedal then lever “C” moves to the left and pulls
its lever roller toward a forward stop screw thus
raising the pitch to which the string is tuned. A
side view of the lever assembly is shown in Fig. 17.
Note that the levers A, B, C and D as in Figs. 16A
and 17 must be bolted directly to the spindles so that
no slipping occurs.

The Foot Pedals

The dimensions for the pedals and pedal bearings
are given in Figs. 18A, B, C and D. The pedal bar
is made from }in. square mild steel tube which is
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attached to its bearing (Fig.
18B) by a 4in. diameter
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Fig. 15 (above). The action of the lever roller and pedal coupling

mechanism situated beneath the top of the consol Arrows

show movement of rods when pedal 1 is pressed. Text explains
mechanism.

Fig. 16 (below): Coupling mechanism between lever rollers
and pedals.
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the dimensions given should be used. The foot plate
need only be about 14in. wide and 3in. long. Two
pedals and bearings are of course required and
they should be mounted directly below and in line
with the levers to which they are attached. No
measurements have been given for this as the posi-
tioning is best done experimentally. However, for
correct up and down movement of the pedals the
bearing spindle should be at a point about 2in.
above the bottom of the lower backboard. The
pedals should slope gently to the tie-bar.

Connecting Rods

Finally comes the connecting rods between the
lever rollers on the guitar bridge assembly and the
pedal levers under the console top and between
these and the foot pedals. The rods from the lever
rollers may be made from &in. diameter mild steel
and those to the pedals of 3/16in. diameter. The
overall length of each rod is best determined experi-
mentally but for guidance here are the lengths of
the rods as on the writer’s prototype pedal guitar.
The de-tensioning rod between its lever roller and
lever “A” (as in Fig. 15) is approximately 16in.
long. The rods to pedals from levers “B” and “D”
(as in Fig. 15) are both approximately 27in. long.
The “flats” at each end of the rods are produced
by heating and hammering and the holes through
these flats as in Fig. 19 should provide more than
ample adjustment when the mechanism is finally
aligned.

G . 6 BA bolt
Visx¥4 washers through spindle

I
Cut from aluminium
angle 34"x 34" x114"

4 Bi c/s

4BAc/s

Fig. 17: Side view of mechanism shown in Fig. 9A.



As pointed out previously a pedal guitar using
the basic control mechanism as described in these
articles could of course be buiit to accommodate
more pedals, alternative tuning with 8 or 12 strings
or even with twin necks. The roller bridge system is
however, the only satisfactory method of tensioning
and de-tensioning guitar strings by means of foot
pedals.
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Fig. 18: Dimensions and assembly of foot pedals.
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Fig. 19: Coupling rods. (A), to lever rollers. (B), to pedals.

The final part of this article, next month, will
deal with the alignment of the pedal mechanism,
the circuit for the tome control preamplifier and a
pedal volume control.
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PANORAMIC RECEIVER FOR
160 and 80 METRES

This receiver when used in conjunction with a con-
ventional oscilloscope will provide a visual display
of all radio signals over a certain band of frequencies.
Variable sweep width facilities are included in the
design, utilising semiconductor ‘tuning’ up to
500kHz wide.

MICROPHONE MIXER

One of the main requirements of a microphone mixer
is that of low noise evel. This unit has been designed
especially with this in view. Other features include
a degree of amplification. as well as mixing, a self
contained arrangement that could be operated at
some distance from the main amplifier. inputs are
included for tape and pickup.

BEGINNER'S PORTABLE
RECEIVER

Almost all radio constructors have memories of un-
successful 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 alternatively, one whose
extreme simplicity leads to a disappointing per-
formance. This radio is a straight forward six
transistor superhet on conventional lines. Con-
struction is simplified by the use of Veroboard.
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MINIATURE

amplifier

T. BOLSTAD

simple unit, which is very easy to build. It is
thus well suited for the beginner, but it may also
be of interest to the more experienced constructor as
it may be used for a variety of purposes. It consists
of three inexpensive transistors and a handful of
other small components and can be built for under £1.

Audio amplifiers of this type are usually operating
in class B push pull, since class B output stages
require very little quiescent current (i.e. under no
signal conditions), and since their efficiency is near
80% under signal conditions. However, such an out-
put stage requires matched transistors, which are rela-
tively critical on the biasing circuit, and the beginner
may find it difficult to construct a class B push pull
output stage with a minimum of harmonic distor-
tion. Class B stages also require a reasonably constant
voltage supply. so that the voltage will stay constant
when the current in the stage increases with increasing
output signal.

The output stage of this particular amplifier oper-
ates in class A, which means that the current through
the output transistor is constant, whether there is a
signal output or not. If a battery is used, this is of
course not very economical, but if one uses a mains
supply, the constant current drain is not a serious
drawback, even if the amplifier is left on for several
days. Its power consumption is so small that its
existence will not be detected in the eléctricity bill!
However, the maximum efficiency of a class A output
stage is only 509, compared to the 809 for the
class B push pull stage, but when one considers the
low initial cost of a single class A output stage, its
distortionless output, and its non-critical construction,
it is well worth using this type of output in a small
amplifier.

THE CIRCUIT

The schematic diagram of the basic amplifier is
shown in Fig. 1. The amplifier is designed around
three inexpensive silicon transistors, which may be
obtained very cheaply indeed from advertisers in this
magazine, and it will give a low distortion output
power of approximately 80-100mW. The current drain
is approximately 40 to S0mA from a 6V supply. The
frequency response is from 200c/s to above the
audible frequency spectrum, but its lower limit may
be improved by increasing the values of C] and C3.

As the transistors used have negligible leakage

THE amplifier described in this article is a very
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currents, very simple biasing “techniques have been
employed. Tri has the input signal applied to its
base, via Cl, and it is biased by means of a single
resistor, R1, giving both d.c. and a.c. feedback. Trl
acts as a common emitter voltage amplifier and the
signal voltage developing across its collector load R2
is coupled via C3 to Tr2. Tr2 acts as a common
collector (also known as an emitter follower) ampli-
fier, and its bias is derived from the two resistors R3
and RS5. Tt will thus have a high input impedance so

+6V
2R2
212k0 30
ce
«J100uF m
| o
T c3
Ler 1OuF
S1akn sim
[&] §
Suf J Tr3
o—-' H——J 2R3 2NB696
Input 28-2k0
Tr1 s
BC108
ov

Fig. 1: The circuit of the transistor amplifier

 components list

Resistors: '
R1 18k R4 560Q
R2 1:2kQ R 22kQ
R3  8:2kQ

All Z-watt miniature types, 10% tolerance.

Capacitors:
C1  BuF 6V—see text C3
C2 100uxF 15V

Transistors:
Tr1  BC 108 or equivalent
Tr2 BC 108 or equivalent
Tr3 2N696

Miscellaneous:
Output transformer, 9:1 ratio { Radiospares T/T4,
available from retail suppliers): Veroboard 23 x 1%in.,
0:15in. matrix; 3Q loudspeaker. ’

10uF 6V—see text




as not to decrease the effective a.c. load of the first
stage, and a low output impedance to match the
input impedance of Tr3, which is of the order of
40Q. As in all emitter followers, the voltage gain is
approximately unity.

The output stage consists of a 2N696, which is a
medium power transistor. It is directly coupled to the
emitter of the previous stage, thus avoiding a coupling
capacitor, and at the same time provides the bias for
the base. A small output transformer acts as the
collector load of Tr3, matching the output to a 3}
speaker. The feedback resistor is connected to the
collector of the output stage, and thus both negative
a.c. and d.c. feedback are applied. The d.c. feedback
stabilises the d.c. conditions of the output stage, and
the a.c. feedback improves the quality.

The output transformer has a turns ratio of
approximately 9:1 to achieve the best possible
matching, and the Radiospares T/T4 is suitable for
this purpose. The output quality is remarkably good,
considering the simplicity of the circuit, and the
power delivered to the speaker is quite sufficient for
most purposes.

input Ef el
—

1% & o
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o Qe
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. "
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Fig. 2: The component layout on the Veroboard.

CONSTRUCTION

The amplifier is built on a small piece of Vero-
board, of 24 X 14in., as shown in Fig, 2 and the
photograph. The connecting pins of the transformer
must be bent slightly to fit it into the board, other-
wise there is nothing special about the Veroboard
construction. All components are mounted vertically,
which allows the amplifier to be a very compact unit.
A hole is drilled in each corner for fixing the board
into a box etc.

No heatsink is required for Tr3, even if its tempera-
ture rises slightly above room temperature. The power
dissipation of the output transistor is held at a level
well below the permissible amount, and besides, sili-
con transistors may be operated at higher junction
temperatures than germanium ones.

APPLICATION

It should not be difficuit to find uses for this little
device. It can be used for a gramophone amplifier
(the larger the speaker, the better the output quality)
or incorporated in a small receiver system, since its
sensitivity is of the order of 1mV for full output.
However, it was originally designed for home com-
munication purposes.

Figure 3 shows a simple baby alarm system, using
the amplifier together with a medium impedance
dynamic microphone (1-3k{)), and a logarithmir

—————————— -1 +6v
I
|
@ U
3BY amplitier [output
Medium impedance <10k
dynamic microphone log. N

Loudspeaker
1 Qv

Fig. 3: Connecting the amplifier as a baby alarm.

potentiometer connected as a volume control across
the input. The output is taken to a 3f) loudspeaker.
In this and the following examples, the mains power
supply shown in Fig. 4 is highly recommended, as it
would be much more economical to use than con-
ventional dry batteries, It consists of a standard 6:3V
heater transformer and a conventional full wave
rectifying bridge. The output voltage is dropped
slightly across the 10Q) resistor and then smoothed in
the large electrolytic capacitor. The 10k} resistor con-
nected across the output simply acts as a bleeder, so
that a higher voltage will not build up across the
storage capacitor when no load is connected to the
supply. The maximum current drain is approximately
50mA.

c Diodes at least 20V piv

/ (eg. OA200)

!
i
. 10n'qw  soma_
mains | +6V
[}
! 210kQ
1 >
. ~ r'!gw
§:3V heater oV
transformer

Fig. 4: A mains power supply for the amplifier.

As an alternative to the baby alarm just described,
the circuit in Fig. S can be used. Here, the microphone
has been replaced by a small speaker with a matching
transformer, to match the low impedance of the
speaker to that of the amplifier input. Since the input

.- T2
B | +&V
Djsn

% 35 amptitier foueut| [ 130
3. mplifier
S10k02 &
log

1 ov

Fig. 5: Using a small speaker as a microphone.

impedance of the amplifier is around 1-2kQ, a trans-
former with turns ratio of 1:20 is needed (e.g.
Repanco type TT52). By arranging a simple switch-
ing system, as shown in Fig. 6, the baby alarm is

119 | 6V
S
‘_.anut Amplitier
<100
log.

.4||..

4
an [—__1 1 30
______________ k ==
\ Talk  Listen

Fig. 6: Schematic of the amplifier used as an intercom.

—-continued on page 598
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INJECTR

both the serviceman and the amateur construc-
tor are a signal source and a signal tracer. The
project described here combines both these functions
in an inside jacket pocket sized case, 7 X 1 X $in.
It generates a very wide band signal from about 1kHz
to over 200MHz in the inject mode, heaving out
a pretty powerful signal. In the trace mode it will
detect a.f. and r.f. up to very high frequencies and
is sensitive -enough to hear local stations when con-
nected to a short length of wire. Switching between
the two functions is automatic; in the normal mode
it acts as an injector producing a 1kHz squarewave
but as soon as the earpiece is plugged in it becomes
a tracer, the earphone itself acting as the switch.
The Injectrace is built into a Wisdom toothbrush
case which is strongly built and exactly the right
size. Including toothbrush this costs 2s. 6d. (3s. 6d.
for bristle!)—not a bad price for a custom size
case (never mind the toothbrush). Standard com-
ponents are used throughout and the metalwork
requires only metal cutters, a few drills and a pair
of pliers.

TWO of the most useful pieces of test gear, for

The Circuit

Most readers will be familiar with the straight-
forward amplifier circuit, that is, R-C coupled.
When the earphone is plugged in it is connected to
the collector of Tr2 via C3 (see Fig. 1). The
connection feeding back to the base of Trl is broken
while the earphone is connected.

Fig. 1: The Injectrace signal injector and tracer. Functions are
changed merely by plugging in the earphone.

When the earphone is removed C3 connects to
the base of Trl forming a multivibrator working
at about 1kHz fundamental. However this wave-
form takes the shape of a square and as we know
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this is full of harmonics. Due to biasing conditions
etc. (the reasons will be described later) the rise time
is fairly slow but the cut-off is very sharp. In fact
the unit will radiate frequencies well into TV Band
III (about 200MHz) but above this the transistor
is approaching cut-off.

In its trace mode the deliberate distortion enables
the Injectrace to detect r.f. signals. There is always
detection in an amplifier which is non-linear;
although this distorts a.f. signals we will generally
be trying to trace a signal rather than judge for
quality.

The very high gain of the transistors used and
the high frequency response built in can lead to
problems. If a crystal earpiece is used this will not
damp the output and stray capacitance can cause
the circuit to oscillate. Although- this will not gener-
ally matter (you can still hear your input and the
frequency will normally be outside the audio range)
this can be overcome by using a 250€) earpiece which
mismatches the output and consequently reduces the
gain. The commoner 8() earpieces will do but the
sensitivity is considerably reduced.

Construction

Having a circuit as described is of little use unless
it is housed in a robust container of convenient
size. A lot of thought was put into the general
constriction and other layouts were tried but the
one shown here is the best from several points of
view. All the components are fixed to a jin. strip
of 16s.w.g. aluminium bent as shown. The problem
of battery housing and rigid construction are over-
come using this method. About the only battery
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Fig. 2: The aluminium “chassis”.
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Fig. 3: Layout of the major components, which also shows how
the strip is bent.

suitable is the Ever Ready B154 which is not fitted
with clip battery terminals but with “domes” for
pressure contact. *

One of these domes, the negative, presses against
the aluminium chassis strip while the other presses
against the female connection of a PP3 battery

clip. Plastic covered clips of this type are widely:

available and by cutting off the male section, spread-
ing the contacts of the female connector and feeding
the wire through a small hole drilled in the chassis,
a good spring contact will be made.

The miniature push-button switch and the ear-
phone socket are mounted on the end plate. Care
should be taken as there is precious little room and
also because of this a 2-5mm. socket should be
used for the earphone.

The active components are mounted on a small
piece of O-lin. matrix Veroboard 9 X 5 holes, the
centre hole being drilled out for mounting. The
mounting screw for the Veroboard is countersunk

To Probe

Yo SWI. (

Fig. 4: The circuit panel, showing where components are
mounted.

through the chassis and an insulating washer should
be fitted to space the underside of the component
board away from the chassis. The chassis itself is
the negative connection and contact is made to the
board by fitting a solder tag underneath the securing
nut with a wire from the tag to the negative strip
on the board.

The probe itself is connected to the front panel
and this of course is insulated from the chassis

using a plastic washer of the type used for mounting
power transistors.

To increase the versatility of the Injectrace it was
required that three different probes should be used
and to facilitate this the probes are plugged in. One

probe should be straightforward as illustrated,
another fitted with a 0-0luF 500V capacitor for
valved or other high voltage equipment and another
probe fitted with a 5-6MQ resistor for use with
high level inputs that would otherwise overload the
amplifier in the trace. mode. These probes are all
soldered to banmana plugs which fit into a socket
fitted to the front of the unit.

Because of the large diameter of the screws on

v components list

Resistors:
R1 2-2MQ % watt R4 10kQ % watt
R2 10kQ § watt RS 5-6MQ 1 watt
R3 2:2MQ  watt (for attenuating probe)
Ali 10% tolerance.

Capacitors:
C1 0-002uF Mylar Film
C2 0-001uF Mylar Film
C3 0-001uF Mylar Film

Semiconductors:
Tr1  2N2926G

Miscellaneous:
B154 15V battery; 0-1in. matrix Veroboard, 9 x5
holes; 2-5mm. earphone socket; 250Q earphone
with 2:-5mm. jack; miniature push-button switch;
plastic toothbrush case—see text; socket; three
banana plugs; aluminium strip; PP3 battery con-
nector; small crocodile clip; nuts and bolts, etc.

C4 0-01 500V
Silvered Mica
(for high voltage probe)

Tr2 2N2926G
1l
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such plugs there is a problem in insulating them
from the chassis and to overcome this a 6BA nut
was soldered to the base of the socket which in
turn fitted on to the insulated 6BA screw on the
front of the Injectrace.

The earthing connection is taken from a solder
tag fitted underneath the probe, the illustrations
show this clearly. A small crocodile clip makes
the best type of connection and about 9in. of wire
should be about right.

Once the wiring-up of the unit has been com-
pleted it should be slipped into the case and holes
marked and drilled in the back to line up with the
push-button switch and the earphone socket.

The chassis is held into the case by leaving the
nut 6f the push-button switch off while the chassis
is being fitted and screwing it on when it protrudes
through the back of the case.

One point must be made regarding the switch.
These are Japanese imports and are widely avail-
able in two forms, both suitable, however the plastic
part through which the contacts protrude is very
soft and will very easily melt and shift the contacts
making the switch useless unless great care is taken
when soldering.

Uses

Once built the Injectrace will prove invaluable
~and it should not be too long before isolating a

fault in a piece of equipment becomes second nature.

Take for example a transistor superhet radio—
and there must be few of us who haven’t been
called upon to fix one.

First eliminate the two commonest faults—flat or
low battery and dirty earphone switch. These are by
far the easiest things to check and account for a
huge proportion of faults. If both these points are
O.K. all the rest can be done with the Injectrace.

Inject at the slider of the volume control; if the
signal is heard the fault will lie in the r.f./i.f. section.
If not, it will probably lie in the amplifier. Working
either forwards or backwards through the circuit
injecting or tracing will be very simple and the
fault will be easily found. n

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.

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 . . e
ADDRESS ... .. .. e e

| enclose PO/MO/Cheque (made payable to IPC Magazines
Ltd.) forthesumof (........ ) for a Christmas Gift subscrip-
tion of 12 issues of PRACTICAL WIRELESS.

itshould be sent to:

NAME

To avoid disappointment, make sure of your own copy by
placing a regular order NOW with your newsagent.
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MINIATURE AUDIO AMPLIFIER

continued from page 595
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Fig. 7: Connections for use as a telephone amplifier.

converted into a two-way intercom system. If one
uses this system, a separate calling system could be
built using buzzers and push buttons.

Finally, the circuit of a telephone amplifier is
given in Fig. 7. A telephone recording adaptor (which
is readily obtained from advertisers in this magazine,
e.g. Henry’s Radio) is connected via the volume con-
trol to the input of the amplifier. It connects the
telephone inductively to the amplifier so that a tele-
phone conversation may be heard by a third person.
The adaptor is fitted with a rubber sucker which is
pressed on to the telephone in a position so as to
give maximum volume.

This simple amplifier has been a satisfactory (and
inexpensive) solution to the author’s home com-
munication problem. The devices which were built
gave very good results; they had sensitivity enough
to pick up weak sounds and voices from sources
situated several yards away from the microphone/
speaker, and the output volumes were in excess of
most commercial intercom. systems. | |
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No. 63

The Chips
are down

OLLOWING our Editor's

September comments. I could

have entitled this piece
“Third time lucky”. Allow me to
repeat—for the benefit of those in
whose minds the successive
editorials do not burn-—the gist of
the message.

“During the heyday of the valve
era, designers, constructors, equip-
ment  makers and  service
engineers were plagued with the
vast proliferation of valve types

. complete  listing  became
well-nigh impossible due to sheer
numbers. With the advent of
transistors it seemed that a new
era of rationalisation was dawn-
ing . . . it was inconceivable
that the same mistakes would be
made . ..

BUT

“There must be tens of thou-
sands of types in the caralogues

. there has been little attempt
to rationalise the type numbering
system. At this stage of the game
it is too late to remedy matters.”

His nibs went on to say that we
were on the threshold of another
major opportunity for industry to
work together. But our Editor
must have felt the vain optimism
of his hopes, for he warned that
unless industry could prevent
itself — lemming fashion — from
making the same mistakes the
third time, a situation even more
chaotic would result. *“. . . we are
all set to be overwhelmed by an
avalanche of IC devices within

g

.

Disembarked from their Trojan horses.

the next few years” The small
boy’s dream, buried ’neath a
mountain of chips!

The chip invasion is with us.
The recent torrodero laughingly
called a Radio Show slipped a
number of IC devices into its
offerings, and such was the obses-
sion of reporters suffering from
incipient chomatomania that the
infiltrators  disembarked from
their coloured Trojan horses and
are entering our lives unseen.

Readers of our sister journal,
Practical Television, are already
being brainwashed. A series of
articles by E. J. Hoare entitled
Chips with Everything, which got
itself front-page billing, no less,
sets out to describe the design,
development and application of
integrated circuits in detail. It is
thoroughly recommended reading.

Trouble with the IC label
always seems to me the use some
equipment makers put that hard-
worked word integrated to. In
grammar as atrocious as my last
sentence they pad out their adver-
tising with “integrated for utmost
efficiency™ items. These reveal
themselves to be no more than
the familiar units packed into one
case.

At this year’s Radio Shows we
saw a 9X35X3in. stereo radio
with separate dinky loudspeakers.
Rather like matching matchboxes
—-and not an IC in sight, as far
as we could gather. Presumably
this trend to miniaturisation will
bypass the ultimate status symbol,
the super-gram. Yet we may find
a large central box with dummy
dial and turntable, and the IC
hiding behind the aerial plug.

On the grounds of reliability,
chips have more flavour. But we
remember being told just this
when transistors came to town.
IC design demands a multi-
terminal connection to a printed
circuit panel with a few discreet
components scattered around.
Capacitors. cannot be formed to
any size because of sheer physical
limitations, and resistors that

Too many eggs in one basket.

must dissipate some power are
also doomed to the fringes. The
result will probably be a few
more  expensive  breakdowns,
where a ninepenny component
will require replacement of the
whole panel willy-nilly. There is a
disadvantage, as Mr. Hoare has
said, of having too many eggs in
one basket.

One of the present limitations
to the IC is the physical size.
Power dissipation is limited to
about a quarter-watt. About 20
volts for the “high tension” line is
the modern extreme and the
feedback problems at high fre-
quency make high-gain circuits an
untenable proposition.

So, if we want to avoid over-
cooking our chips, we shall have
to be content with small-signal,
low-frequency circuits, such as i.f.
stages, TV sync separators, a.g.c.
and a.f.c. amplifiers and dis-
criminators.

Power stages are taboo—as yet.
(We mneed the saving phase
because, remember? it was not so
long ago that the line output
stage of a television receiver
simply had to be a valve. Nowa-
days a couple of BUI10S transis-
tors handle the power for a
colour TV line output section
with no more than a gentle blush.)

No, we shan’t be saying “Good-
bye Mr. Chips” for a long, long
time, lemming-like proliferation
notwithstanding.
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Number 2

The CA3028 used as a S.W. Converter

stablished themselves in many branches of

amateur electronics. The cost of these devices is
continually decreasing and in some cases use of an
ic. can work out to be cheaper than its discrete
counterparts. Moreover due to their compactness
and ruggedness they lend themselves especially for
use in equipment where reliability is important

I‘NTEGRATED circuits have by now fairly well
e

Fig. 1: The integrated circuit
under review this month is
the CA3028 manufactured
by R.C.A. The theoretical
circuit, containing three tran-
sistor elements, is shown
alongside.

e ———m——y

N

-

& felp Ll 3
) _
bt _i-

Fig. 2: The CA3028 can be used as a combined r.f. amplifier,

mixer and oscillator in a receiver front-end. This particulsr

circuit is for a short-wave tuner to go ahead of a medium-wave
receiver.
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since they are not easily damaged. This article
describes the use of an R.C.A. CA3028 ic. in a
1-6MHz short wave converter.

Figure 1 shows the theoretical circuit of the
CA3028. As can be seen from the diagram a great
number of access points to the unit are available
and this makes it particularly useful. The designers
intended the unit to be used in either the cascode or
differential mode but in the present design each
transistor will be used to perform a different
function thereby utilising all the advantages afforded
by the i.c.

To aerial To earth
ot MW of Mw
receiver receiver

Fig. 3: The printed-circuit layout for Fig. 2, seen from the
copper side.

The complete circuit diagram of the converter is
shown in Fig. 2. The r.f. signal from the tuned
circuit is fed to the base of Trl operating as an r.f.
amplifier. in the common emitter mode. Tr2 oscil-
lates at a frequency determined by L2 and VC?2 with
regeneration provided by the coupling winding from
the base of Tr3, which in addition provides_ the



v components list

Resistors:

R1 2-:2kQ R2 1kQ
Both 10%,  watt miniature
Capacitors:

C1 0-01uF C3 0-01uF
C2 0-01uF C4 960pF

VC1/2 365pF variable
TC1,TC2 5-30pF Beehive trimmers

Coils:
IFT 1:6MHz, Denco type IFT.16/1-6
L1  Aerial coil, Denco type 4T Blue
L2 Oscillator coil, Denco type 4T White

Miscellaneous:
Integrated circuit, R.C.A. CA3028; printed circuit
board, coax sockets, battery, etc.

proper biasing conditions for Tr3. The amplified
r.f. aerial signal appearing at the collector of Trl
is mixed with the oscillator signal appearing at the
emitter of Tr2 and the resultant 1-6MHz i.f. signal is
extracted at the collector of Tr3. From here it is
fed to the aerial socket of a medium wave receiver
tuned to a vacant spot on the high frequency end
of the band around 1-6MHz.

The printed circuit layout pattern is shown in
Fig. 3. This pattern should be painted on a sheet of
copper laminate board and etched in the usual way
in a solution of ferric chloride. The etched board
should be thoroughly cleaned and all traces of paint
removed. Drilling should be done from the copper
side of the board to prevent peeling of the copper,
noting that larger holes are required for the mount-
ing of the BY9A valve holders and the trimmer
capacitors. The 'pins of the valve holders are
numbered in a clockwise direction with a larger gap
between pins 1 and 9. This helps to identify the pins
on the coils.

The prototype used Denco range 4 coils covering
the 20-60 metre band. Any other range may be uti-
lised by inserting the proper coils and associated pad-
ders. It should be noted that all component leads
must be kept as short as possible to prevent in-
stability. Both the aerial and oscillator coils should
be mounted in their shielding cans with solder tags
bolted to them to provide suitable earth connec-
tions.

A small aluminium chassis together with a few
4in. standoff spacers were used to mount the printed
circuit board, with the coax sockets, on-off switch
and tuning control mounted on a front panel bolted
to it. The drilling details for these panels are given
in Fig. 4.

The unit is now ready for testing and calibrating.
The tuning on the medium wave receiver should be
set to a vacant spot near 1-6MHz. Next tune-in
a station on the converter at the low frequency
end of the band and adjust the cores of the aerial
and oscillator coils for maximum volume. A small
adjustment to the core of the if.t. may also be
required. After this tune-in a station at the high
frequency end of the band and adjust the trimmers
for maximum volume. Repeat this procedure until
the tracking is correct. The easiest method of cali-
bration, if one has not access to a signal generator, is

Bend.at 90°

1/4. dia. hole for
spindle of VC1,VC2

Holes to suit
coax. sqckets

a

1

Y dia. hole
/ for on/off switch

A% o Fe
02"

Fixing 1
e ‘:I hole E <
02" 02"

et

Fig. 4: A small chassis and panel suitable for the i.c. tuner.

to obtain a few spot frequencies on the band and
calibrate it accordingly. Many stations regularly
give their operating frequencies. For the newcomer
to short wave listening this will prove to be an ideal
project since with so few components involved in its
construction results are virtually guaranteed. n

PRACTICAL WIRELESS and
PRACTICAL TELEVISION

FILM SHOW

Caxton Hall, Caxton Street

London S.W.1.
Friday, March 6th, 1970
at 7.30 p.m.

Come and spend an interesting
evening (free tea and sand-
wiches), which will include a
colour film entitted SOME-
THING BIG IN MICRO-
CIRCUITS. lan Nicholson of
Mullard Ltd., willbe the principal
speaker. W. N. Stevens, Editor,
Practical Wireless and Practical
Television will be in the chair.
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LOW COST

Vd
R. J. WINFROW |

‘ N TITH the current trend towards complicated
transistor Hi-Fi amplifiers and preamplifiers,
it is often forgotten that very good quality

can be obtained from fairly simple, low cost valve

amplifiers. The amplifier described here is a two
valve one giving very acceptable quality at a cost of
under £6.

The Circuit

The input is fed directly to the tone and volume
control stage and although this is a passive network,
gives wide control over the tone. The output from
this is fed to the first valve, EF86, which is a high

To amplifier

Fixing holes

[ve ampilifier

MC=chassis connections

Fig. 2: The wiring of the tone control panel.

HT+
c8 R7 co RN 10kQ
R3Z R4 OWFR 1SOKATREWF 2o SR12
MQ S 150kQ3 $ 220k0 $3:3ka
] 1 1 1 LS
;o 1 [
EFB6 c7 — cn
§ C. 0-ByF —— O-WF
o .
-~ _—— ——
| < I | B
:Eggom — ==
150pF 3 C: D
620pF ! L VR3 /,ECLB6 /,ECL86
VR1 b3 3 L 3 2 | 2
2ma ‘—4{—‘\2/?4% 3 R5 2 af?oo sho3 RI132
4783 1 T 2Mn 2:7xQ g -';”__ Ple$3 820k0 3
pF 1
. J ﬁ
. 2 R2 L . R63 433351-00 2L sha
1ooo;ﬂ' g o8k o~05u|-"r oong kQF Isom-‘ 5ouF| 1800
o—rdi | 3 l _ —
Fig. 1: The Circuit of the low cost amplifier. c14 c13 il
gain, low noise type, this acts as a simple voltage ) 100pF 100pF
amplifier. Negative feedback from the output trans- R16 27k L A RIS 33k0
former is fed to the cathode of this stage which
;n:ali‘etsy use of extra gain by improving the overall e N
ity.
The output of the first stage is fed to the triode
section of the ECL86 which further amplifies the
signal and applies this to the grid of the output
section in the same valve which applies the signal {
to the output transformer in the anode circuit. ] i
The only component that is critical with regard . h
to quality is the output transformer, the difference 4o HT-
between a good one and a small cheap one is o
tremendous, Any good transformer having a primary . | E;?;Vters
impedance of about 8k will do. 3 HT+ 250V
Because of the high gain of the EF86, care should b
be exercised in the layout of the components. The N
main sources of noise in an amplifier are the com-
ponents associated with this valve and if good noise —s
figures are wanted R3, R4, R5 and Ré should be UL
high stability types. The unscreened lead to the grid

of the first valve should be kept as short as possible.
All the main components are mounted on a chassis

—continued on page 618
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To T1 pri.

To feedback network (C13,C14 and
R15,R16) on top of chassis

Fig. 3: The under chassis wiring.



SUPER-BARGAIN STOCKTAKING SALE!

Use the form below for your order. CONDENSERS MUST BE ORDERED BY STOCK NUMBER ONLY. if any sale

order received we shail substitute items of equal value.

item is 'sold-out’ when

ELECTROLYTIC CAPACITORS

Stock No, Stock . . No.
No. Capacity Voltage { Price Req'd £ s d No. Capacity Voltage | Price Req’d £ & 4
1 1uf 6 1d. 39 100uf 275 216
2 quf 25 d. 40 30uf 10 3d.
3 quf 4 d. 41 2 000/2 000 2 /8
4 suf 6 1d. 42 50 REV /-
5 Juf 25 d, 43 16/16 275 -
6 6duf 9 id. 44 275 /-
T 20uf 6 4d. 45 350 12 d
8 20uf 50 6d. 46 20/4 275 /-
9 30uf 15 d. 47 250 50 /-
10 8uf 12 d. 48 500 25 18
11 8uf 6 d. 49 400 15 /-
12 luf 350 d. 400 2:5
13 8/8/8 350 - 51 64 275 19
14 50uf 6 d. 52 32/32 350 16
15 100/200 275 /- 53 8/8/8 275 19
16 150 d. 54 500 6
17 2-5 d, 55 64 275 /3
18 100/200/200/50 275 16 25 8
19 /80 300 /- 57 100 9 d.
20 150/200 275 /- 58 400 50 -
21 24 275 /- 59 400 30 /6
22 10 25 d. 500 4
23 125 25 d. 61 150 30 16
28 2 150 d. 62 64/32/8 275 18
25 16/32 350 18 63 200 275 /8
26 2 215 16 64 64 d.
27 12 d. 85 50 25
28 75/75/75/75 150 /6 66 25 50 19
29 1 20 d. 67 &
30 125 40 d. 68 100/100/50 275 I
31 640 25 d. 69 50/50/50 350 -
32 3,000 3 18 70 40/40/: 275 /-
33 3.000 15 /- 71 400 64 d
3¢ 3,000 30 - 2 320 10 d
3 250 70 /- 3 32132 275
36 2,500 /- + + 25 218
37 32 50
38 750 12 9 TOTAL
RESISTORS. 5% EXCELLENT QUALITY. 7/8 per 100 of any one value or 2/- SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS
per dozen of any one value. Less than 1 dozen 3d. each. Tick the values required. 0/~ per 100 of any one value. 3/- per dozen of any one value,
13 ohms k ohm k ohm 30 k ohm ko 1-8 meg ohm ndividual condensers 8d, each.
22 ohms l5komm 68kohm 39 kohm 360 kohm 36 meg ohm Available in followlng values. Tick those required.
36 ohms 1-8 kK ohm 7-5 k ohm 43 kK ohm 430 K ohm 51 meg ohm 12 p: 50 pf 135 pf P 1,000 pf
47 ohms 2- 2k ohm 10k ohm 47 k ohm 470 k ohm 6-2 meg ohm 3 9 pf 15 pf 58 pf 140 pf 330 pf 1,100 pf
91 ohms 2:4 k ohm 16 k ohm 51 kK ohm 560 kK ohm  7-5 meg ohm 4 pf 18 pf 62 pf 158 pf 420 pf 1,500 pf
220 ohms 33kohm 18 kohm 62 k ohm 620 k 2 h 47 of 22 pf 72 pf 170 pf pi 2,200 pf
470ohms  36kohm 22kohm 75 k ohm ohm 82megohm | ;.7 25 pf 80 pf 180 pf 680 pf 2.500 pf
560 ohms 43k ohm 24k ohm 82 k ohm 1-2meg ohm $-1megohm | §pf 27 pf 82 pf 190 pf 800 p 2,700 pf
750 ohms 4.7 k 0] 27 k ohm 91 k ohm 1-5 meg ohm 10 meg ochm 8 pf 30 pf 100 pf 200 p 820 pf 3.000 pf
or our selection (mjxed) 6/6 per 100. 10 pf 39 pf 125 pf 240 pf 900 pf 8,200 pf
TOTAL TOTAL

COMPARE THESE PRICES!!!

GED STERFO POTS.

MULLARD POLYESTER GANG
RS No. 250K, 2/8 eac

CONEENS Eipice SKELETON PRESETS
7 $ 5
{ 0588 of gd each 400" Mixed, 6/- dozen.
1.800 pf 3d. 5 VOLUVIECOVTROLS ;meg 1meg.
2,200 pf 3d. (1 ith D.P. switch, 2/- each
| 15ul 8d. ,, 180V TELE\ ISION REMOTE
22uf 6d. ,. 160V CONTROLS. Philips, contain 11' 7~
27uf  6d. ., 160V way cable, 1 double pot., 5 resis-
luf 1/- 125V tors, 2 condensers, 10/- each.
(Cost £3.3.0.)
Total THIN CONNECTIN

G WIR!
10yds 1/-, 100yds 7/8, 1 OOOyds 50/-.
CO-AXIAL CABLE.
Black. 8d. vd. £1 50 yds.
CRYSTAL MIKES. 10/- each.

—_——

25% discount lots of 100 per type.
50% discount lots of 1,000 per type.

TRANS!STOR BARGAIN! THEY CAN'T GET ANY CH.EAPER!!H
P.N.P. Audio, Untested, unmarked. Mainly O.K., 10/-

N.P'N, Silicon. R.F. types, unmarked. All Useable, 10/- per50

Power Output (slmllar 0035) All Tested, 4/- each, £2.0.0. dozen.

SILICON PLANAR TRANSISTORS All Tested. No Leaks or Shorts.
Gain of 20/50, 6d. each; 9d. ea.ch. 100 . 1/- each. Transistors
stmilar to OCPT71 (light sensmve) 2/- each

THYRISTORS. 400 volt BTY 79, 7/6 each SCR 51 (10 amp) £1 each.
RECTIFIERS. Latest type All marked, 800 volt peak.

current type 1N4006 2/8 each, 24/~ dogen, £7.10.0 100. 8.T. C 3/4 (400 volt)
géel%ac 24/ dozen. £7.10.0 100, BYZ 130r 19 (6 amp ) 218 each, 24/- dozen,

RECORDING TAPE GIVE-AWAY !!!
ALL BRITISH MADE, BEST QUALITY. 5 7, 713. 517 9007, 8/-; 77 1,200",
12/- 3/2!‘0'“ -ends’—may be standard, long or double play—but mmimum

MAINS DROPPER TYPE RESISTORS. Hundreds of types from -7 ohm
upwards. 1 watt to 50 watts. A large percentage of these are Multl-tapped
aroppers for radio/television. Owing to the huge variety these can only
be offered ‘assorted’, 10/~ per dozen.

GIANT SELENTUM SOLAR CELLS. Last few to clear at half price!
Circular, 67 m.m. diameter, 5/- each. 50mm x37mm, 3 for 10/-.

RECORD PLAYER CARTRI ES

ACOS GP67/2,15/-(Mono); GP91/3 20I -(Compatible); GP93/1, 25/—(Stereo),
GP94/1, 30/- (Stereo, ceramlc) P93/l with diamond needle, 32/8:
GP94/1'with dlamond needle, 37/6.

TRANSISTORISED FLUORESCENT/ LIGHTS. 12 VOLT.
8 watt 12" tube, Reflector type. 59/8. 13 watt 18" tube, Batten type, 79/6.
Complete with tube, Postage 3/-.

TRANSISTORISED SIGNAL INJECTOR KIT. 10/-
TRANSISTORISED SIGNAL TRACER KIT. 10/-

TRANSISTORISED REV. COUNTER (CAR). 10/-
VERO-BOARD

24" x1"x-15 13 5" x31"x-15_ 5/8 Sl'xal'x 1 48
31" x 2 x 16 313 17" x 24" x-15 11/- 57x21"x 1 4/7
31" x31"x-15 3/11 17"x 31" x-15 14/8 5"x3}"x 1 5/8
57x24"» 15 3/11 W x2A" %1 4/2

Spot Face Cutter, 7/6. Pin Insert Tool, 8/6. Terminal Pins, 3/8 for 36.
Spot Face Cutter and flve 24" x 1" boards, 9/9.

These prices cannot be repeated. Order now. Don't forget to add your name and address! Please include suitable amount to cover post and

packing Minimum 2/—.

G. F. MILWARD, DRAYTON BASSETT, NEAR TAMWORTH, STAFFS.

"Phone Tamworth 2321

603




TAKE 20

JULIAN ANDERSON

A series of simple transistor projects, each
using less than twenty components and
costing less than twenty shillings to build.

HERE are on the market several types of inter-

com costing upwards of £2 10s., and there is no

doubt that many readers could find a use for
one, but doubt whether even this expenditure would
be justified. The unit described here comes within our
20s. limit and this expenditure may make it a viable
proposition. It can easily be used as a baby alarm—it
is certainly sensitive enough—merely by switching
one of the units on permanently.

Most. of the commercially available units are
arranged so that first a signal button is pressed and
the unit is then switched on and the volume level
set. Also nearly all of them can be used for “spying”,
that is, switching on by the master activates the slave
microphone so that the master can eavesdrop.

The unit described here is not fitted with a buzzer
as calling over the unit is usually enough to draw
the attention of the distant party. It cannot be used
for eavesdropping (an undesirable, “Big Brother”
type feature) and thus its installation can cause no
offence. Since no volume control is fitted (this is
really unnecessary for this type of equipment) only
one control is made by either end to activate the
unit,

The Circuit

The basis of the intercom is a simple amplifier
which boosts the “microphone” output to feed a
speaker. To make the project simpler and cheaper
we use balanced armature earpieces which, by being
switched, serve both functions as microphone and

No. 8
INTERCOM

The two intercom stations.
loudspeaker. These balanced armature earpieces are
really marvellous pieces of design. They are
extremely sensitive, have a perfect impedance for
transformerless transistor work and are very cheap
—mine cost me 2s., unfortunately from a retailer
who doesn’t do mail order. After the Take 20
Electronic Organ I had a number of letters asking
where to obtain these and I understand that they are
no longer made and are in short supply. However,
some are still available from various retailers, but
this will not help those who can’t obtain them.
Eighty-ohm loudspeakers can be used in their place

and these, even if a little more expensive and taking
us over the 20s. limit, are available.

The amplifier is slightly unusual and is an alterna-
tive to the one described in Take 20 No. 1 as a very
simple Lo-Fi (I imagine that’s the opposite of Hi-Fi!)
sensitive a.f. amplifier. It uses a p-n-p and an n-p-n
transistor and is R-C coupled. The switching is
straightforward; two batteries are used, one each in
the master and slave sec-
tion. This is done purely
to enable a three-wire

rather than a four-wire
connector to be used.
In the normal position

L
1 -

(as shown in Fig. 1) no

swie current is drawn and the

switch on the master is set

to receive calls from the

slave. The only thing the

- slave has to do is apply

battery voltage to the mas-
| ter by making SW2.

| When the master makes

i a call the output from the

sy amplifier is fed to the slave

loudspeaker, its own loud-

speaker is switched- to the

input, becoming the micro-

]} phone. and the slave’s

1 Cl
B2

1 10

|9V 1ov

|

4 RI

120K

Slave unit Master unit

Fig. 1: Intercom theoretical circuitry.
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microphone becomes the
loudspeaker switched to the
output of the amplifier. The
master unit will, of course,
override the slave.



Lst

Master
unit

Ls2 B2

Slave L N _J

unit

Fig. 2: Component layout and wiring details

components list

R1  120kQ LW miniature 3d.
R2 6-8kQ 1W miniature 3d.
R3 1MQ IW miniature 3d.
C1,C2 10uF 10V 2s. 0d.

Tr1  OC71 or equivalent 1s. 6d.
Tr2 BC169C or equiv. 2s. 3d.
‘SW1 three-pole,

two-way 3s. Od.
SW2 one-pole, two-way 2s. Od.
LS1, LS2 balanced
armature earpieces 4s. 0d.

Miscellaneous:

Paxolin boards, tagstrip

battery clips 3s. 0d.

18s. - 6d.

Construction

Both the sections are built on Paxolin panels about
41x24in. and all the components, including the
battery, are mounted on this; the layout is by no
means critical and the drawing is self-explanatory
(see Fig. 2).

Although it may be better if press button switches
were used, these are not readily available and are
rather dear compared with the rotary switches used
here. Also, using rotary switches enables either of
these units to be switched on permanently for use
as a baby alarm.

TEGHNIGAL
TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish to
prepare for a recognized examination, ICS can
further your technical knowledge and provide the
specialized training so essential to success. ICS
have helped thousands of ambitious men to move
up into higher paid jobs—they can help you too!
Why notfill in the coupon below and find out how ?

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

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

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

® P.M.G. Certs, in Radiotelegraphy

® General Certificate of Education, etc.

Examination Students coached until successful

N EWSELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory and prac-
tice of valve and transistor circuits, and servicing work while
building your own 5-valve receiver, transistor portable,
and high-grade test instruments, incl. professional-type
valve volt meter—all under expert tuition. Transistor
Portable available as separate course.

POST THIS COUPON TODAY

for full details of 1CS courses in Radio, T.V. and Electronics.

U e e G ey SRR EGs MR M NN SRR S SRR s MY M W g
INTERNATIONAL CORRESPONDENCE SCHOOLS |

|
Dept. 171, Intertext House, Stewarts Road, London, S.W.8
Please send me the ICS prospectus—free and without obligation,

(state Subject OF EXaM.) . .. . i v o o e e

ADDRESS

12/69
[

INTERNATIONAL CORRESPONDENCE SCHOOLS
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EXPERIVIENTERS CORNER

DESIGNING CLASS ‘A" TRANSISTOR OUTPUT STAGES

possible to design an output stage operating in the

class “A” mode, with very little involved mathe-
matics. The design procedure is based on several “rules
of thumb” and the assumption that the losses are
negligible.

A power amplifier designed by this method will prove
to be a viable proposition, and gives the added satisfac-
tion of being able to say “I designed and built it myself”".
For simplicity of design the input to the amplifier is
transformer coupled, see Fig. 1.

First we decide on the output power required and the
supply voltage that is available. We then choose a
transistor capable of meeting the specification. In this
example, the required power is 2 watts and the power
supply is to be a fully-charged car battery, the voltage
of which will be about 14-5 volts.

A transistor which will more than “fit the bill” is
type OC35, which is, incidentally, readily available on
the surplus market. Ignoring any losses, the power
required (Po) is equal to the peak collector current (/)
times the peak collector voltage (V.), each divided by
the square root of 2 to obtain r.m.s. values.

The peak collector current can be determined thus:

= Ve L o= V2
Po=—2 x o de = Po(v/2) %

Ve
Substituting our requirements this becomes:

THE purpose of this article is to show that it is

=2v7 x 11:% = 278mA, or approx. 300mA.

In class “A”, the d.c. collector current and the peak
collector current are similar, and can be considered
equal. Thus the collector voltage and current are 145
volts and 0-3 amps respectively. The voltage drop
across Re is usually around 0-6 volts in power output

stages. This value is calculated from: R. = Il—/where VvV

e
equals 0-6 volts, and /. is considered equal to /., which
is equal to 0-3 amps. Thus here Re=2 ohm:s.

The voltage from base to earth is equal to the base-to-
emitter voltage (Vpe) of the transistor (normally 0-6
volts in silicon, 0-4 volts in germanium transistors) plus
the voltage drop across R., in this case 0-6V. The
voltage across R2 is therefore 1V. By “rule of thumb”
R2 is made equal to Re times 10, or 20 ohms (use
preferred value 22 ohms). Thus the current through R2
is equal to the voltage across R2 divided by R2, which
equals in this example 45mA.

The current through R1 can be considered equal,
since the base current is very small in comparison with
the bleed current through resistors R1 and R2.

14-5—1 :
Thus R1= A5mA =320 ohms (use 330 ohms). (The
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C. R. BOGGIS, M.A.P.A.E.

~Vg (14:5V)
R1S T2
cclolod
R
(3Q)
o T \ ™
0ocC35
Input
O
R2 3 Re
2203 (20)
+ve

Fig. 1: The circuit referred to in the text.

voltage drop across T1 can be ignored, the d.c. resis-
tance being very small.)

The output transformer requirements are calculated
from the a.c. voltages and currents in the circuit. The
peak collector voltage swing that can be utilised before
“clipping”’ occurs is approximately 909, of the supply
voltage, or 13 volts in this example.

The peak collector current swing available is, as
previously stated, 300mA. The collector load should
thus be 13 volts divided by 300mA or approx. 43 ohms
in this case. The transformer should match this imped-
ance to the actual load impedance used. A 3 ohm loud-
speaker is to be the load here, thus the impedance ratio
should be 43:3 ohms or the turns/voltage ratio should
be v/(43:3) or 38:1.

The total input power that is required to drive the
stage to full output is the voltage needed across T1
secondary times the current. This current is equal to the
base current required. This is determined from the
transistor characteristics, being the value of peak
collector current divided by the f value for the transistor
at that current. Here, B is equal to the range 25-75 for
an OC35. Choosing the mean, 50, and from previously
calculated collector current 300mA, drive signal
required is 0-3A divided by 50, which equals 6mA peak,
or4-2mA r.m.s.

The peak input a.c. voltage is nearly equal to the sum
of the base-emitter voltage, plus the voltage across Re,
plus the peak a.c. voltage across R2 (6mA x22 ohms).

Thus, in this case, the drive voltage required is equal
to 1-132V peak (0-4V+0-6V+0-132V) or 0-8 volts
r.m.s. The total a.c. power required is thus 0-8 volts
times 4-2mA, or 3-4mW. The input impedance is 0-8
volts divided by 4-:2mA, that is about 200 ohms. T1
should be designed to match this impedance to the
optimum load for the preceding stage. This can be
designed along the same lines as the power amplifier
discussed in this article. ]
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fGARRARD PLASTIC COVER §PC.1 for WB.1

DE LUXE PLAYERS

PORTABLE CABINET Asilua-
trated To fit standard 75/_
player or autochanger

RC8 AMPLIFIER 3 WATE.
Ready made and tested

Thil i8 & 2-stage unit using &

3 ohm loudspeaker.
Tone and volume
controls mounted on
panel. Supplied with
knobs, loudspesker
and valves UCLSZ,
UY85. Frequency response
50-12,000 cps,

Bensitivity 200mV.

Post 5/8
each ifem

AUTOCHANGERS MONO.
Balfour Princess £5.5.8
BSR Superslim UA2526.19.8
SINGLE PLAYERS MONO | BSR Mini Changer 28.19.6
EMI Junior Mains  £2.19.6 | AUTOCHANGERS STEREOQ
Garrard SRP22 ... £6,19.8 | BSR Superslim ....
BINGLE PLAYERS STEREO | Garrard 1025 &
Garrard SP25 Mk1I 218.18.8 | Garrard 300

GARRARD TEAKWOOD BASE WB Ready
cut out for mounting 1025, 3000, 8P25, AT60, etc.

BASE., Durable tinted attractive appearance.

E.M.I. PICK-UP ARM. Complete with mono cartridge 20/6;
XTAL GP67 17/8; 8tereo Ceramic 35/-. ACOS LP only 10/6.

CRYSTAL MIKE INSERTS
11~ dia. 6/6; ACOS 11~ dia. 9/6. BM3, 1”7 dia. 9/6.
QUALITY RIBBON MIKE WITH GOOSENECK £11.11.0,

ALUMINIUM PANELS

CRYSTAL HAND MIKE, Righ Outnnt ............ 12/

PORTABLE TRANSISTOR
AMPLIFIER PLUS

OYNAMIC MICROPHONE

A self-contained lnlly B
portable mtinip.a. m,
Many uses — ideal for
Parties, or as a Baby
Alarm, Intercom, Tele-
phone or Record Player
Amplifier, etc. Attractive rexine
covered cabinet, size 12 x 9 x4in., with
powerful 7 x 4in. speaker and four transistor ome watt
power amplifter plos ultra sensitive microphone. Uses PP9

battery. Brand new in makers’
carton with full makers’ Only 90 /_ Post
jesrantoe. World famopa moke. __________= o/, Free
WEYRAD P50—TRANSISTOR COILS

guarantee. World famous make.

RA2W 8in. PFerrite Aerial | SpareCores _............... d,
wnth car gerialcofl...... 12/8 | Driver Trans. LFDT4 .. 9/68
....... ., Printed Cimuit, PCA1l... 9/8

F B3 S0/2CC 470 kofs . /7 | 1.B. Tuniog Gang 10/8

rd L.F. P50/3C0..... ...... Weyrad Booklet s

6/- e
hxoma Aerials 6in. extends lo 23in. 5/-.
Ferrite Rods Only B x #in. 4/-. 8¢ }in. 5,
VOLUME CONTROLS | 80 ot Coax 8° s,
Long spindies, Midget Size | BRITISH AERIALITE
154I§ ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED

L/E 8/-.  DP. 5/ d. 20/-; 60 yd. 30/-.
S8TEREO L/8 10/6, D.P. 14/6 FRINGE LOW LOSS‘I /6 n
¥

Edge 5K, 8.P. Transistor, 5/-. | Ideal 625 lines
WIRE-WOUND B-WATT POTS WIRE-WOUND 3-WATT

o STANDARD SIZE POTS.
Carbon 30 K to 2 meg 4/8

LONG SPINDLE 7/6
10 OHMS to 100 K.
VEROBOARD 0-15 MATRIX
24 xﬁm 3/8. 24 x37in. 3/2. 31 x33in. 3/8. 3% x 5in. &/2.
DGE CONNECTORS 16 way §/-; 24 way 7/8.
PINS 36 per packet 3/4. FACE CUTTERS 7/8.

et 0c7e,
4 mAnoo 7/9 MATIOL, 8/6;

BARGAIN STEREO/MONO SYSTEM

Attractive 8lim PLAYER CABINET with B.8.R. Stereo
Autochanger, 3 valve Stereo Amnhﬂer, two 84 in. LOUD-

SPEAKERS. (Only 4 pairs of wires to join).

Carr. 10/6. 8.A.E. lor details £19'19'6
NEW TUBULAR ELECTROLYTIGS CAN TYPES
2/350V ... 2/3 ( 100/25V ... 2/-|8/600V... ... 9/6
4/350V ... 2/3 | 250/26V ... 2/8 | 18/600V 12[6
8/450V ... 2/3 | 500/26V ... 4/- 16+16/500V 78
16/450V ... 3/- | 8-+8/450V... 3/6 | 50+50/350V ... 7/-
32/450V ... 3/9 | 8-16/450V 3/9 60+100/860V 11/6
25/25V ... 1/9 | 16+16/450V 4/3 | 32 +32+82/350v. 8/-
50/50V ... 2/ | 824 32/350V 4/6 100+50+50[850v 9/6

SUB-MIN, ELECTROLYTICS. 1, 2, 4, 5, 8, 16, 25, 30, 50, 100,
250mF 15V 2/-; 500, 1000mF 12V 8/8; 2000mF 25V -
CERAMIC. 500V 1pF to 0. OlmF

mF 8/- 2mF 150V 3/-,

-25 1/8; 0-5 3/-.

PAPER 850V-0-1 84, 05 2/6
500V-0-001 to 0-05 8d;0-11/-; 0

1,000V-0-001, 0-0022, o- 0047, 001,002 1/8;0- 047,0 1, 2/8.
SILVER MICA. Close tnlennca 1%. 5-500pF 1/-; 560-2,200pF
2/-; £,700-5, eoo;m 3/8; 8,800pF 0-01, mtd 8/~ each.
TWIN GANG. ''0-0" 208p?+176pl’ 10/8; 385pF, minia-
ture 10/6; WOpF standard with trimmers, 12/6; 500pF
midget less irimmers, 7/6; 500pF slow motion, standsrd 9/-;
small 8-gang 500pF 19/8. Single **0"* 865pF 7/6. Twin 10/8,
SHORT WAVE. !ingla 10pF, 25pF, 50pF, 75pF, 100pF
160pF 200pF, 10/6 each.

TUNING. Bolid dielactric IOOpF, 300pF, 500pF, 7/- each.

TRIMMERS. Compression 80 50, 70pF, 1/-; 100pF, 150pF,
1/3; 26013?,1/6 G%pl' 75 1/9 1000pF, 2/6.
COOLED 718;

RECTIF! iwave 60mA,
85mA, 9[6 BlLIOON B!zm 8/-; BY100, 10/-.
Full wave Bridge 75mA 10/-; 150mA 19/6 TV rects, 10/-,
NEON PANEL INDICATORS 250v. AC/DC 3/8, Bod Green.
RESIBTORB Preferred valnes, 10 ohml to 10 mey
iw ; 1w, 209 8d.;14 w. 8d.; wl/-iwlo%ed
HIGE STABILITY t w. 1% 10 ‘ohms to 10 mng, 2/-,
Ditto 8%. Preferred valuos 10 ohms to £2 meg.
WIRE-WOUND RESISTORS 6 wati, 10 'l“u 15 watt,
10 ohms to 1001{ 2f- n,ch 3 watt, 0-5 ohm to 8- 20hml,2l-

RA D NEW T SIBTORS 0/- nc

008 004
20, 7/9; HATIZI, 8/6.

ANCO TRANSISTOR TRANS ORMERS
TT45. Pnl.h Pull Drive, 9:1 CT, 6/-. TT48 Output, CT8:1 8/~.
TT49. Intetstage, 4-5:1, 6/-; TT52 Output § ohms, 20:1 §/.
TT23/4 PAIR 10 watt Amp. Tranaformers and circuit 35/-.

TRANSISTOR MAINS POWER PACKS, FULL WAVE
9 volt 500mA. Size 4} x2{x2in. Hetnl cm 49/5
Crackie flnish. Output termimals. Onfoft
Halt Wave 8 volt 50mA. Bize 2§ x 1}in. Snap tarmi.nnlu 32/6
8 volt 500mA. TRANSFORMER ONLY. 2} x 11 x 1§in. 10/8

MAINS TRANSFORMERS ™o,
250.0-260 50 mA. 6.3 v. 2 amps, centre tapped 19/6

£50-0-250 80 mA, 6.3 v.3.54.6.3v.1a,0r5v.2a 30/
350-0-350 80 mA. 8.3 v, 36.68v.la.or6v‘2|. a5/-
800-0-300 v. 120 mA., 6.3 v.42. C.T.;63v. 2a.... 45/~
MINIATURE 200 v. 20 mA., 8.8'. 1 4. Elxleﬂn 12[6
MIDGE’!‘220V 45mA 6.3 v.2a. 21 x84} x8in. ...

HEATER 3v. 1lja 8[8.631 4n
Ditto tlwod llv‘. 2,38, 4, 5, 8.

6, 8, 9, 10, 12, 15
lamp.,8, 8 10,12, 18, 18 20, 24, 30 38, 40 35/
AUTO TRANSFORMERS -115-230 v. InputIOutput,
60w, 18/0 150w. 30/-; 500w. 8218 1000w 185/-.
CHARGER TRANSFORMERS, P. & P, 5/-. Inpat 200/260v.
for 8 or 12v . 1} amp., 17/6; 2 am - 21[- ump - 30/-,
FULL WAVE BRIDGE GHARGER RECTIF

6 or 12v. outputs. 14 amp. 8/9; 2 amp. llla 4amp. 17/8.

BAKER 12in.
""SUPERB"”’
LOUDSPEAKER

Suitable for all Hi-Fi Systems.
Provides rich clear reproduction
o} the deepest bass and remark-
able efficiency in the wupper Q
register. Response 20-17,000
cps. “‘Baker’” double cone
with special ‘‘Ferroba’’ ceramic
magnet. Fiux density 16,500
gauss. Bass resonsnce 95-26
cpa. 20 watts rating. Voice coil
8 ohms or 15 ohms,
£1 5 Post

Pree

48-page Enclosure Manual
5/9 post paid
LOUDSPEAKER CABINET

WADDING 18in. wide. 2!6 it,

BAKER “GROUP SQUND” SPEAKERS—POST FREE
‘Group 25’ 'Group 35° '"Group 50°
12in. 12in. 91 15in.

25 watt 6 gns 35 watt gns' 50watt 1 8 gns'

ALL MODELS “BAKER SPEAKERS” IN §TOCK

Goodmans Tweoter 81in 2 ohm 35/-, EMI 21in 8 obm 17/8,
Horn Tweeters 2- lBkc/u. 10w 15 ohm 28/6, Crossover 18/6.

LOUDSPEAKERS P.M. 3 OHMS. 2}in 3in, 4in, 8in, 7 x4in.

17/6 each; 8}in 22/8; 8 x 5in, 21[- 8x2{in, 21/-; 10 x 8in.

30/-; 10in. or 12in. Double cone 3 or 15 ohm, 39/6,

E.M.I. Double Cone 134 xBin, 3 or 15 ohm models, 45/-.
DITTO with twin tweeters and X/over, 8 or 8 or 16 ohm 78/8,
TEAK HI-FI SPEAEKER ENCLOSURES. Flnted front;

For 10-12in, dia. £8.10,0; 18in. x Bin.-8in. round 84.14.8,
10in. x 6in.-84in. round, $3.18.8.

SPECIAL OFFER! § ohm, 2iin; 8x4in; 80 ohm, 2}in;
15/6 EACH 25 ohm, 8 wﬂn, 85 ohm, 8in;
TYPE 1§ ohm, 7 x 4in., 8 x 8in.

8in. LOUDSPEAKER UNITS 8 ohm 27/6 16 obm 80/-;

ELAC 8in. Do Luxe Ceramic 3 chm 45/-; 15 ohm 50/-.

Bin. LOUDSPEAKER. TWIN CONE 3 ohm 88/~

bin. WOOFER. 8 watts max. 20-10,000 cps. 8 or 15 obhm. 39/8,
OUTPUT TRANS, EL84 etc. 4/6; MIKE TRANS. 50:1 8/9.
SPEAKER COVERING HATERAL! Samples Large 8.A.)

CASSETTE TAPE PLAYER

Plays pre-recorded Musicassettes
ete. Fully transistorised, built in
speaker, powerful reproduction,
conetant tape speed, simple
controls, off/play and volume.

Bize 6} x 4} x 2in.
Complete with earpiece
hatteries and wrist strap.
Tapes
not

supplied ONLY] 99/ 6 Pr?{'_‘

ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES
45-page Eagle catalogue 5/~ Post free.

BARGAIN AH TUN‘ER Medium Wave, 79/6
Ferrite aerial. 9 volt.

BARGAIN DE LUXE TAPE SPLICER. Cuts, 1 7/6

trims, joins for editing and repairs. With 3 blades

COAXIAL PLUG 1/3. PANEL BOGKE'!.‘S 1/8. LINE 2/-,

OUTLET BOXES. SURFACE OR FLUSH 4/8.

BALANCED TWIN FEEDERS 1/- yd. 80 ohims or 300 ohms.
JACK Std. open-circuit 2/6, closed circuit 4/6;

Chrome Lead Socket 7/6. Phono Piugs 1/-. Phono Socket 1/-.

JACK PLUGS 8td. Chrome 3/-; 8:5mm Chrome 2/6. DIN

S8.R.B.P. Board 0-15 MATRIX giin. wide 8d. per lin., SOCKETS Chassis 3-pin 1/8; 5-pin £/-. DIN BOCKETS Lead
8%in. wide 9d. per lin.; 5in. wide 1/- per lin. (up to 17in.).  3-pin 3/8; 5-pin 5/-. DIN PLUGS 3-pin 3/6; 5-pin 5/-.
8.R.B.P. undrilled ’luin Board 10 x 8in. 3/-. VALVE HOLDERS, 8d.; CERAMIC1/-; CANS1/-

BLANK ALUMINIUM. CHASSIS 18 s.w.g. 2iin. sides,
7 x 4in., §/8; 8 x7in., 6/6; llxsin. 8/6; 11x7in., 7/6;

13 x 9in., 8/6; 14 % 1lin., 12/0 15 x 14in., 15/~

18 s.w.g. 12 »12in., 6/6; 14 x in.

5/6: 12 x 8in., 4/8: 10 x 7in. 3/8; 8 x 8in. 2/6 8 x 4in. 1/8.

Q MAX CHASSIS CUTTER

Complete: s die, & punch, an Allen screw and key

lin, 17/8° 1pin. 18/8 1jin. 24/- 23/y,in. 44/8
lin. 10/8  1iin. 20/6 1%in. 29/~ 2%in. 57/3
im 16/9 13/,4in.18/6 13in, 21/8 2in. 39/- 1lin.sq. 36/6
WAVE-CHANGE SWITCHES WITH LONG SPINDLES.
2 p. 2-way, or 2 p. 6-way, or 3 p. 4-way 4/8 each.
1p. 12-way, or 4 p. 2-way, or 4 p. 3-way, 4/6 each.
1 inch Dhmeter Wavechange *MAKITS 1 p. 12-wly, 2 p.
G-way, 3 p. 4-way, 4 p. 3-way, 6 p. 2-way, 1 weler 12/-,
2 wtler 18/- 3 walsr 24/-, 4 wnler 30/-. 5 waler 36/-.
TOGGLE SWITCHES. sp. 2/6; sp. dt. 3/6; dp. 3/8; dp. dt. 4/8

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 ohms Super Sensitive ..
LOW RESISTANCE HEADPHONES 3-5 ohm.

DE LUXE PADDED STEREO PHONES 8 obms ...

‘THE INSTANT"”

35/-
39/6
7916

BULK TAPE

ERASER AND 42,5
RECORDING Post
HEAv 2/8.

DEMAGNETISER S
$00/250 v. A.C. Leaflet §.A.E.

Minimum Post and Packing 2/6.

RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

T.S.L. LOUDSPEAKER
CROSSOVER HLP2

- 8-way crossover for 8 or 15 ohm
speakers znd tweeterl 8 phono

inputfoutput 3o
Mada to sell OUR PRICE zz / 6
a2/- Post 2/8.

BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add

musica! highlights and sound effects to racordings. Will
mix Microphone, records, tape and tuner with 59 /6
separate controls into single output. 9 volt.

BARGAIN FM TUNER 88-108 Mc/s 8ix Transistor. Ready
built. Printed Circuit. Cahbnted slide dial £ 19 [
tuning. Bize 6 < 4x 24in. 9 volt. e
BARGAIN 3 WATT AM'PLIFIER. 4 Transistor 69/6
Push-Pull RBeady built, with volume control. 9v.

% RADIO BOORSB % (Postage 9d.)
Practical Transistor Receiver:
Practical Radio Inside out .
Bupersensitive Transistor Pocket Radio .
High Fidelity Speaker Enclosures and Plan,
Radio Valve Guide, Books 1, 2, 3 or 4 ea. 5/- No. 5 .
T.V. Fault Finding 405/625 fines . . 8
ve T

Tape Spools 2/6. Tape Splicer 5/-. Leader Tape 4/8.
Reuter Tape Heads for Collaro models 2 track 21/- pair,
PHOTO-ELECTRIC RELAY SYSTEM. 240v. A.C. Exciter and
relay unit with infra red filter. For counting, door signals,

Sots
Modern T Circuits for

Wireless World Radio Valve Dlta
At a glance valve equivalents ...

alarms, etc. £12 POST FREE. International Radio Btations Gl;lldi . g;e

R i i Iy #] -

MINI-MODULE Valves, Trantistors and Diodes squivalents Manual ...10/6
LOUDSPEAKER KIT MANUFACTURERS SURPLUS! 25/-

10 WATT 55/- CARRIAGE 5/-

Triple speaker system combining on ready cut bafle.
}in. chipboard 15in.x 81in. Beparate Bass, Middle
and Treble loudspeakers and crossover condenser. The
heavy duty Sin. Bass Wooler unit hag a [ow resonance

TAPE RECORDER CABINET. Grey/Red or
Grey 2-Tone. Rexine covered. Size 15 x 12 x 5}in. POST FREE

POCKET MOVING COIL MULTIMETER. 49 /6
0-1,000 AC./DC. ohms ¢ to 100k, eto.

SUPERIOR MOVING COIL MULTIMETER 99 /6
Ohms 0 to 8 meg. 50 Microamps (Full list Meters B.A.E.)

cone. The Mid-Range unit is specially designed to add
drive to the middle register and the tweeter the
top_end of the musical spectrum. Total response
20-15,000 cps. Full tnstructions for 3 or § ochm.

TEAK VENEERED BOOKSHELF ENCLOSURE.

16 x 10 x 8in. Modern S8candinavian 94/6 Post

fluted front design Yor Mini-Module B~
HI-FI STOCKISTS

CUSTOMERS FREE CAR PARK

337 WHITEHORSE ROAD, WEST CROYDON
Open 5—8 p.m. (Wednesdays 9—1 p.m.. Saturdays 5—5 p,

0-2-500v.D.C, 20,000 ohms per voit, 0-1,000v, A.C.
BRAND NEW QUALITY

EXTENSION LOUDSPEAKER

Handsome plastic cabinet, 20ft. lead

ang adaptors. For any udlo. intercom,
tape recorder, etc. 3 to 15 ohms. 30 /_

Rize: 71 x 5} x 3in, POSBT 2/6
CALLERS WELCOME

Full List 1/- Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 133 68 pass door. S.R, Stn, Selhurst. Tel. 01- 684-1655
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SEMICONDUCTOR

TEGHNOLOGY

by M.F.DOCKER, M.Sc.

N the last two parts the operation of the minority

carrier: transistor was explained. These devices

depend on the injection of carriers into a base
region across which they diffuse towards the collector.
They can thus be thought of as charge controlied
devices. Shockley and his colleagues discovered these
devices in 1948. They had been trying to make an
amplifying device, though of a different type to that
they found. Theit idea had been to find a device whose
conductivity was altered by changing the voltage applied
to a separate electrode. They were looking in fact for
a field controlled device which would not depend on the
injection of minority carriers for its operation but
rather on the regulation of the current carried by the
majority carriers by a field in the device. It would thus
be a majority carrier device and because the current
would be carried by only one type of carrier it would be
“unipolar”,

However because of the rather poor specimens of
semiconducting material which were then available
Shockley had very little success. It was not until 1958
that the first field effect transistor was produced, by a
French firm under the name Technetron. This was not a
commercial device and it was not until 1962 that an
American firm produced the first commercial fle.t.,
priced at about 50s.

The first f.e.t. devices were junction field effect
transistors, or j.u.f.e.ts. Later a superior device became
available, the metal oxide field effect transistor or
m.o.s.t. This latter device has an insulated gate electrode
and is sometimes called an insulated gate field effect
transistor or in short an i.g.f.e.t.

Junction Field Effect Transistors

Before describing the method of operation of the
junction field effect transistor it is perhaps best to
describe its construction. The simplest geometrical
arrangement is that shown in Fig. 1. It consists of an
n-type slice of silicon into which a heavily doped
p-type layer is diffused to form the gate of the transistor.
Contacts are provided at either end of the slice by
n+diffusion, giving ohmic contacts which are called the
source and drain terminals. Practical devices are con-
structed by a double diffusion process. A p-type sub-
strate is used and an n-type channel region diffused into
it. A second diffusion of p-type material then forms the
gate region. Such a structure is shown in Fig. 2.

Returning to the simple structure shown in Fig. 1 it
will be seen that if the gate electrode is made negative
with respect to the source the junction will be reverse
biased. Consequently a depletion layer will extend
into the n-type silicon. If at the same time a voltage is
applied between the source and drain electrodes a
current will flow through the channel of n-type silicon.
By definition the source terminal is that from which

PART SEVEN

the current carriers originate and the drain terminal is
the one to which they go.

Junction f.e.t. Characteristics

In this example the source is the negative terminal and
the drain is positive, thus there is a potential drop
between these electrodes. Near the source the reverse
bias across the junction will be essentially the same as
the gate to source voltage, Vgs, but nearer the drain the
reverse bias is greater because of the voltage drop across
the drain to source channel region. The result of this is
that the channel available for conduction is reduced in

Gate (p'-type siticon)

Source

n-type siticon

Depletion region

Fig. 1: Basic junction field effect
transistor and its equivalent circuit
and biasing.

Fig. 2 (below): Practical junction
f.e.t. structure.

Source Gate Drain
=
. E:E%f-%?ﬁ@*»% B
Channel
Substrate ———t=
p

width so that the resistance between the source and
drain electrodes is increased as the drain current
increases. Eventually, the channel is reduced to such
a width that further increase in the drain to source
voltage produces no increase in the drain current. Of
course the channel is never completely closed as this
would lead to zero drain current, with a resultant fall in
the potential drop between the drain and source and a
widening of the channe! once more. The voltage at the
gate which produces an essentially constant drain current
1s called the pinch off voltage, Vp. This depends very
much on the construction of the device and at present
most of the commercially available field effect transistors
have a large spread in their pinch off voltages.
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Fig. 3: Curves showing variation in drain current with drain
voltage for different gate voltages.

From the characteristic curve shown in Fig. 3 it is
seen that at high drain to source voltages the drain
current suddenly increases. This is because of our old
friend the avalanche effect. The large voltage is in effect
in series with the reverse voltage across the gate junction
and produces avalanching in this region. This effect
sets a limit to the maximum voltage that can be applied
to the f.e.t. either directly to the gate or via the drain
supply.

It is possible to make both n- and p-channel junction
field effect devices. The n-channel device gives a de-
creased drain current if the gate is made negative whilst
p-channel device gives a decreased drain current if the
gate is made positive.

Insulated Gate Field Effect Transistors

A later addition to the range of the majority carrier
devices was the insulated gate field effect transistor.
Although the input resistance of the gate electrode of
the junction f.e.t. is high, often being of the order of
100M Q, that of the i.g.f.e.t. is often up to 10Q or
100MM Q. This is of course of immense value in high
input impedance instruments used in laboratories and
for circuits requiring low loading of previous stages.

The insulated gate field effect transistor, or metal
oxide silicon transistor as it is more usually called, is
made by diffusing into a p-type substrate two heavily
doped n+ regions which act as source and train elec-
trodes, being separated by perhaps 1 mil. A layer of
silicon oxide is then grown over the top of the device
and two holes are etched in this to enable metal con-
tacts to be attached to the source and drain. A further
layer of metal is attached to the oxide over the region
between the source and drain as seen in Fig. 4: this
becomes the gate terminal of the complete device.

CaLs Drain
Source "\ / (metal contact)

P 1z 3 EEs SiO;
P -] Substrate

Fig. 4: Structure of an enhancement-mode insulated gate field
effect transistor.
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Fig. 5: Enhancement-mode insulated gate field effect transistor
characteristic curve.

The operation of the m.o.s.t. is explained quite
easily by considering the arrangement of Fig. 4. If the
gate is made positive with respect to the substrate an
electric field will be developed and will induce charges
on the surface of the semiconductor. Since the field is
directed into the surface negative charges will be in-
duced by the force acting on the atoms in the semi-
conductor. In this way a layer of negative charge is
produced between the source and drain, which results
in a decreased source to drain resistance and an increase
in the drain current.

Enhancement Mode Operation

The layer of induced charge is called an inversion
layer because the charge carrier is of opposite type to
that in the bulk of the semiconductor. This arrangement
is called the enhancement type of m.o.s.t. as the con-
ductivity of the channel is enhanced by application of
the gate potential. It is characterised by the fact that
very little current flows through the channel when there
is no field at the gate. A curve showing the relationship
between the drain current and the gate voltage of a
typical m.o.s.t. of the enhancement type is shown in
Fig. 5. It is seen that only a very small current flows
through the device until a gate threshold voltage Vgst
is reached. This threshold voltage varies from device to
device and is the voltage required to produce the in-
version charge layer.

Source Gate Drain

n-layer with
deletion layer

Substrate

Fig. 6: Depletion-mode i.g.f.e.t. construction.

Depletion Mode Operation

A second type of insulated gate f.e.t. exists, called a
depletion type device. This has an n-type layer diffused
into the region between the source and drain as can be
seen in Fig. 6. Consequently a considerable current
flows through the device when there is zero applied
gate voltage because of the conductivity of this channel.
However if the gate is made negative relative to the

continued on page 622
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Produced by experts for Engineers, Students and Enthusiasts

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

in Mullard laboratories.

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

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

NT158

It’s handy sized and strongly bound.
Tremendous value at 30/-.

Get your copy from your local radio retailer,
bookshop or direct from Mullard (cash with

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

Mullard

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

CBD9T
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Quality Transistor Radios
to build yourself

backed by our
after sales service

NEW! roamer eight mkl
WITH VARIABLE TONE CONTROL

7 Tunable Wavebanda: Mcdium Wave 1, Medium Wave 2, Long Wave, 8W1, 8W2, 8W3 and
Trawler Band. Built In Ferrile Rod Aerial for Medium and Long Waves. Five section 22in,
chrome plated Telescopic aerial for Bhort Waves vun be angled and rutated for maximum per-
formance. Push pull output using 600 mW transistors. Bocket for car aerial. Tape record
rocket. Belectivity switch. dwitched earpiece socket complete with eurpiece for private listen-
ing. Eight transistors plus 3 dindes, Famous make 7ip. X 4in. 8peaker. Air spaced ganged tuning
condenser. Un/Off awitch volume control. Wave change switch and tuning control. Attractive
case in rich chestout shade with gold blocking. Size 9 x 7 x 4in. Approx. IFirst grade components.

Eaay to follow instructions und diagrams make the Roamer
Bight a pleasure to build, Total Building Costs £ 6 1 9 6
» »

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

P&PTE

roamer seven mkIV ™

SEVEN FULLY TUNABLE WAVE.
BANDS-MW1, MW2, LW, 8Wi1,

8W32, 8W3 and Trawler Band. Extra
Medlum waveband providea easier
tuning of Radio LuXembourg, etc.

Built in ferrite rod aerial for Medium

and Long Waves. Five Section 22in.
chrome plated telescuplc aerial for
Short Waves—can be angled and
rotated for peak S.W. listening.
Socket for Cur Aerjal. Powerful push-

pull output. Seven transistors and

two diodes including Micro-Alloy

R.F. Transistors. Famous make

7 x 4in. P.M. apeaker. Air apaced
ganged tuning condenser, Volume/onjuft
control, wave change switches and tuning control.
Attractive caee with carrying handle. 8ize 8 X 7 x 4in.

approx. First gride components. Easy to follow instructions

and diagrams make the Roamer 7 a pleaaure to build.

Purts price Hst and easy build plans 3/~ (FREE with parts).

Peronal Earpiece with switched socket for private listening, 5/~ extra.

Totz] building costs

5.19.6

P.A PG

NEW/!

trans eight

SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER
Attractive case in black
with red grille and
creaml knobs and dial
with polished brass in-
serts. Size 9 x 5} x 2§,
approx. Tumable on Mediuw und
Long Waves, three Short Waves and Trawler
Band. Sensitive ferrite rod aerial for M.W. and L.W.
Telescopic aerial for Short Waves. Eight improved type
transistors plus 3 diodes. All top grade components. Push pull
output. Ample power to drive a larger speaker. Parts price list
and easy build plans 5/— (FREE with parts). Earpiece with
switched socket for private listening 5/~ extra.

Total building costs 8 9 '6
P& P56

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (10 50
metres approx.) PORTABLE
WITH SPEAKER AND EARPIECE

Attractive black and gold case. Size 5} x 1 x
3tin. Tunable over both Medium and Long Waves
with extended M.W. band for easier tuning of
Luxembourg, etc. All Arst grade components—

7 stages—b transistora and 2 diodes, supersensitive TOtal building costs

ferrite rod aerlal, fine tone moving coil speaker,
alno Personal Earpiece with switched socket for 44,6

private listening. Easy build plans and parts price
list 1/6 (FREE with parts).

P &P
3/6

transona five

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

Attractive case with red speaker grille. fize
6} x 44 x 14in. 7 stage—5 transistors and 2
diodes, ferrite rod aerlal, tuning condenser, et
volume control, fine tone moving coil speaker TOtal building costs

ponenta. Basy build plans and parts price list 3/9

also Personal Earpiece with switched socket
for private listening.. All first grade com- 4 ?,6 P. &P,

1/6 (FREE with parts.)

roamer six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case with gilt fittings. SBize 74 x 6§ x
l{in. Tunable on Medium and Long waves, two
short waves, Trawler Band Plis an extra M.W. band
for easier tuning of T.uxembonrg, etc. Sensitive
ferrite rod aerial and telescopic aerial for Short
waves. All top grade components. 8 stages—8
transistors and 2 diodes including Micro-Alloy R.F,
Transistora etc. (Carrying strap 1/6 extra). Easy '
build plans and parts price list 2/-. (FREE with

parts).

Total building costs

P &P
4/6

RADIO EXCHANGE CO
161 HIGH STREET, BEDFORD.  Tel, 0234 52367 |

I lenclose £.... ... please send items marked

* Callers side entrance Stylo Shoe Shop

* Open 10-1. 2.30-4.30 Mon-Fri. 9-12 Sat
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|
I ROAMER EIGHT ] ROAMER SEVEN [ 1
} TRANSONA FIVE O TRANS EIGHT 0o
: POCKET FIVE 01 ROAMER SIX o |

!
I Parts price list and plans for i
|
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lAddress . s ] |
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NOISE
M.WALLISHEIB

! NYONE who has tried DXing will know that one

of the limitations on receiving those prized stations
is the background noise, static etc. Frequently one
can hear a station below this noise but it cannot be
identified for sure because it is swamped by the noise
level, and of course increasing the volume doesn’t help.

Others may be interested in very old 78r.p.m. records,
some of which have a very low modulation level com-
pared with the inevitable scratches; here the audio
limiter wilt work well, although it is primarily designed
for radio use, fitting between the phone output socket
and the headphones.

Most good communication receivers are fitted with a
noise limiter which automatically adjusts itself to limit
just above the level of the incoming signal. There is how-
ever a strong disadvantage in this system; the limiter
will only cut signals above the average and of course the
noise itself contributes to that average. Such a limiter, in
heavy noise conditions, will limit the peaks of the noise

rather than that of the signal. Simpler non-automatic
noise limiters do not suffer from this, but since they
cannot be controlled are virtually ineffective on weak
signals.

The unit described here not only overcomes these
problems but requires no modification to the set; it is
a self-powered unit which is fitted between the set and
the headphones. It doesn’t matter whether the phones’
take-off point is immediately after the volume control
or across the loudspeaker, it will work equally well on
both.

In addition to acting as a limiter in the normal man-
ner it is also extremely effective at reducing the effects
of side-band splash caused either by a close adjacent
transmission or cross-modulation within the receiver
itself. The unit can be adjusted so that the wanted
signal is at comfortable listening level and the splash
only reaching that level at a maximum. In addition
treble cut is incorporated in the circuit making this even

less objectionable.

JACK PLUG

As well as doing all the
above it provides audio
gain—useful when the audio
stages are working flat out
and the signal is still too
quiet. It has another advan-
tage over more conven-
tional diode type clippers in
that it “rounds off” the
clipped signal rather than
converting it into a sort of
square wave which is heard
as a nasty ‘“‘rasping’’ sound.
The same circuit can be

used as-a speech compressor

Fig. 1: The audio noise limiter using transistors biased almost to cut-off for clipping noise.

v components list

Resistors:
R1,3 2:2MQ VR1 500kQ log.
R2,6 5-6kQ VR2 5kQ log.
R4 120kQ

Capacitors
C1,2,3

Transistors
T, 2 oc7

Miscellaneous
swi1 2 pole, 2 way slide switch. Phone jack;
9V battery, knobs, chassis/case, Veroboard, rubber
grommet, soldering tags.

5uF, 12V

for transmitters and similar
equipment.

The Circuit

The output from the receiver is connected across
VR1, a 500kQ potentiometer. Its high value prevents it
loading previous stages in certain types of radios, at the
same time this value works perfectly well for all in-
puts. (It may be found that with VR1 at its maximum
setting the input impedance of the transistor loads pre-
vious stages on certain radios. This will not generally
matter as the control will rarely be on maximum but can
be overcome by fitting a 47k resistor between the in-
put and the top of VR1.)

The signal is fed to the base of Trl via C1 which acts

613
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(A) (B)

(A) A typical incoming audio signal with noise peaks apparent.

(B) A diode type noise limiter will clip the peaks squarely,

causing splatter. (c) The first stage of the audio limiter (Fig. 1)

will clip and round off the lower peaks. (D) TR2 completes the
process by flattening the upper peaks.

as a d.c. blocking capacitor. Trl is biased by R1,
2-2M; in small signal conditions this acts as a linear
amplifier but with high level signals the positive peaks
will bias Trl towards cut-off. Phase inversion takes
place in Trl since it is arranged as a common-emitter
amplifier and the signal is fed via C2 to the junction of
R3 and R4. R3, 2-2M Q provides the bias for Tr2 while

Solder Tag
Aonocoooevr o w1 fuox

.1 71

To Jack Plug

Battery —ve
Battery +ve

Jack Socket
Rubber Grommet

Fig. 2: The rear view chassis layout and component grouping
on the Veroboard. The soldering tag connects to F1.

614

The rear view 0. the limiter.

R4 attenuates the signal so that the cut-off points will
be the same as for Trl.

Negative peaks were unaffected by Trl but after in-
version they become positive peaks and are limited by
Tr2. The output from Tr2 is taken via C3 to the top of
VR2 which acts as a straightforward volume control.
This is necessary as the level at which it is required to
limit is not necessarily the level at which you want to
listen.

SWI1 in the on position as shown in Fig. 1 provides
battery power to the unit and also the headphones to the
output of the limiter. In the off position the battery is
disconnected and the phones taken directly to the in-
put, making the limiter inoperative. This enables the
limiter to be permanently connected and makes for easy
comparison between the corrected and uncorrected
signal.

Construction

The prototype was built into a small aluminium case,
4 x 24 x 2in., which was supplied with a flanged lid.
These small instrument cases are fairly widely available
but if difficulty is experienced a small aluminium case
can be made up or another type of box (even plastic)
used. All the components are mounted on the lid as
shown in the photograph. The two transistors and
associated components are mounted on a small piece of
Veroboard 13 x 9 holes.

The centre hole of the board is drilled out to take a
4BA screw and six adjacent holes should have the copper
strip removed as shown in Fig. 2. The board itself is
mounted behind the two variable resistors on a 13in.
screw and held by a couple of 4BA nuts. A solder tag
should be fitted under the top nut and a wire from this
taken to the positive strip. Apart from the above
points construction is perfectly straightforward if Fig. 2
is carefully followed.

Usage

After checking that all wiring etc. is correct, with the
slide switch in the off position, plug the unit into the
radio and the phones into the unit. Set the volume of
the radio to a coinfortable level. Now switch the unit on
and adjust VR1 to a level just below a point where
rasping is heard and distortion is not noticeable. Above
this point the limiter is overloaded and the transistors
are completely cut off. Next set VR2 to a comfortable
listening level. VR1 and VR2 will have to be set for
each signal heard but a considerable improvement will
be heard between the unit inserted and out of circuit. A
little practice to achieve the best balance between re-
ceiver volume, limiting level and output level is needed
but after this it should be invaluable for DX listening. il
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excellent: general coverage commur\icaﬂor\s
Very reasor\ably priced at

The Codar CR.70A is an

receiver for the keen ghort wave listener.

ust £21 the CR.70A S outstanding yalue for money:

In four stable ranges. the receiver covers from 540 metres medium wave.

right throu h the s ipping and coastguard frequ ncies he short

wave and imsmational amateut pands up 10 and including 10 metres,

where the rapidly improving conditions that now prevail atlow the regular .

reception ©f world-wide call-signs! carriag® 7/6 extra . .

Tctga\fRJOA has aJ\ig 'O'Daer';)al inputdstage using exclusive CODAR Jerdeat for SWis %5 valves (inc- two twin triodes) 91"

air space inductor- ouble tuned iron cored 1.F- wansformers o f inpin
produce high s tectivity. Ready 10 plug into 200-250 voit AC mains, the ing 1 “\_“ ““e'“‘.‘ Exce\!eu 9 amal:‘:l L a“‘d Sr‘\‘\m‘l“?
CR.70A needs only your @ ial @ 2-3 ohm toudspeaker- The cabinet fraquenct Cahbraled signal strength ™€ CRULL L
13" x 53" % 73" and the controt panel i finished in black A\nomat'u: " e contt %S¢ arate B.F:
h chrome tri? 12 months! = . gignals S Two speed
ket corder. etc.

measures only

and white witl knobs. Fuily guarantee 0

New mod for feeding tape e
Hi-Fi equipmem, etC.

~—~OUR FAMOUS

MlNl-CLIPPER

™ RECE\VER FOR 180 &80 METRES E%fio:nzxi:'“ﬁc"ok MODEL P.RI0 SH?RT-WAVE RECElVER
ANATEUR B provides up 10 20dB gain plus :ubs\amiu\ jmage Can be pullt in one gvening- % Com-
: Ivm:lllol!, btndwmud 1'&2MC" et rejection. lmpraved niann\lno\le atlo and sekec plete with valve, ne colt 25-75 metres
A 'lsr"“ﬂ i St hy 2 ! k": ‘#oVuWes ECCB! Aivity. Pa’wgr reuulrem'ntn 260 volls 12mA T and 4 page nstruction manusl. Price
it "p‘l: 'co AR-81T CR.45k ih 3 ¢atls 623 volts, 3 8MP L.T. Size 8y" x5 2 4% Rendy built $2.4.6. Cafl- 3f-. Extra colls /4.

8). £9 \\g%‘ Ccarf. complete with cabies: plugs and _\nul_lucunn .

19.6. Care al6. Selt-power .R.30x

cis 12 volts, onty 8 2 4
e ecelvel.iﬂ\c\lnl BFO.pl\nled o S o x
€ - )/
LY £15.47:6 CaTT Aje. o2s, 255 R mewed): £
6f-, OF ready puilt CR.45 £11.19.6+ Carf. £5.19.

6], EXiC colls 514 each. £1.18.6. Caily A6,

Please sumzly

\ \ ) I (tick as requir
{ enclose cheque! ] o "
\ \ D M.O.lP.O.va\ue of D !:‘()lra";;rg&:m ot
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All cabinets are new and fully tically with sp

are ex-TV high quality with hl-ﬂux

COWDREY FIVE. Specially designed Corner
Cabinet; Fitted rubber feet. 203 x 13 x 7in.
deep. Finished in natural teak veneers with
Vynair front. Fitted 8 x 3in., 7 x 4in, and three
5in. round speakers wired in series to match.
15 ohm impedance (handles 15 watts).
£6.6.0. P. & P. 8/6 each.

LOW PRICE, HIGH QUALITY SPEAKER SYSTEMS

s mounted on }in. chipboard baffles. All speakers
t fully tched and tested.

CAXTON COLUMN. This is a col-
umn cabinet 23] x 5§ 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

TEAK PLINTH AND PERSPEX DUST
COVER for 8P25 etc. £5.5.0. P. & P. 5/-.

VYNAIR. Widths from 40 to 54in , 17/8
yd. off roll, P. & P. 1/9. } yard, 9/-,
P. & P. 1/9. 8end 1/- stamnps for samples.

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

MICROPHONES: Xtal Hand Mikes.
B1201 with stand, 54/8. P. & P. 3/6.
ACOS Mike 45, 21/-. ACOS Mike 40,
18/6. Dyn. Mike DM-39i, 30/, CM21]
Xtal, 12/6. Telephone Pick-up, 10/6.
P, & P. 1/-. Xtal lapel Mike, 718. Guitar
Mike, 12/6. P. & P

FERROX RODB: 65/ 4in., 3/8; 4} «

ADASTRA DOUBLE § stereo solid state amplifier housed in hand-
some cabinet veneered in natural teak. Size 111 x 6 x 53in. 10 Transistors
—power output5 watts peak per channel. 220-240v AC, Outputimpedance
12 to 15 ochms (our Cowdrey speaker system eminently suitable). Smart

blue escutcheon. £14.14.0. P. & P. 10/6.

SCOTT. The elegant tapered cabinet, for table
orwall mounting measuring 10} x 16 x 5iin. deep,
is attractively finished in black cloth with a
striped grey Vynair front fitted with 13§ x 8in.
speaker with volume control. Please state im-
pedance required—3 or 15 ohm. £4.5.0. P. & P.
7/6 each. Fitted with E.M.I. 13 x 8in. speaker and
twin tweeters, 15 obhm 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, 42/8, P. & P. 3/6. E.M.1. 13} x 8in. 3 ohm, 45/-, 15 ohm 48/6,
P.& P.1/6. EM.I. 3in. tweeter 17/6, P. & P. 1/6. E.M.I 135 x 8in.
fitted two 2%in. tweeters. 15 ohm 77/6, P. & P. 4/6. E.M.1. 133 x 8in.

ELF. An extension speaker of
quality. 9 x 5% x 3{in. veneered
in natural teak, with smart gold
and brown Vynair front trimmed
with white, Fitted re-conned
5in. 3 ohm speaker. The baffleis
half inch thick. A real bargain
at 37/6. P. & P. 3/6.

3in., 2f-; 6x3in., 2/6; 8% 3 Jin., 3/-.
P. & P. 1/- each.

FERROX RODS WITH COILS, 4}  Jin.,
3/8; 8 <3/ 4in., 5/6. P. & P. 1]- each.

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

TRANSISTOR SPEAKERS 8 ohm 2in.,
8/6. 3in., 10/8, P. & P. 1/-.

CARTRIDGES. 8tereo: Sonotone 9TA
H/C Diamond, 47/8. 9TA Bapphire,
3718, 8T A Sapphire, 30/~. Ronette 8105
Medium Output, 28/6. 8106 High Out.

IMP. Wedge shaped ex- put, 28/8. DC284 Btereo Compatible,

22/8. Acos GP93/1 Bapphire, 37/8.

tension speaker cabinet  (:py4/) Sapphire, $9/6. (:P81 Diamond,
is fitted with 7 x 4in.  42/-, GP91 Stereo Computible (High,
speaker. Covered in wal-  Medjum or Low Output), 25/-. TAR00
nut wood grain cloth with  converts Philips AG3301, AG3306 to
fawn Vynairfront, keyhole
slotin back. 73 x 63in. to B.S.R.

Only25/6.P.&P.4/6each.  equivalent to B.S.

B.8.R. 8X1H. Plug-in head complete
with cartridge, §0/-. TA700 equivalent

8X1 5/-. Japanese
. TC8, 35/-.

Mono: Acos GP67/2 will replace Collaro

(15 ohm) Hi-Fi quality £5.19.6, P. & P.4/6. E.M.l. Woofers, and Garrard Momo curtridges, 18/“-

T.T.C. Crystal High Gain, 15/~. B.

63 x63in. square, 8 ohm, 59/8, P, & P.4/6.E.M.}1. Crossover, TC8H Jap. Lquw:llent 26/-. Smn'nnué
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. EARPIECES WiTH CORD und 5:5 mm.

2788, 15/-. P. & P. 1/,

plug. 8 ohm magnetic, 3=, 250 ohm, 4/-.

BROADWAY Electronics

180 obm with clip, 8/8, Xtal. P. & P, 6d.

(Few minutes from Tooting Broadway Underground Stn) P{IANO KEY PUSH BUTTON SWIT-

ES. 7 button inc. mains on off. §

92 MITCHAM ROAD, TOOTING BROADWAY, LONDON, S.W.17 01-672 3984 (Cissed all day Wednesday] banks of 6 P.C.0., 8/6. P. & P. 1/-.

AUDIO EFFECTS

5 SHAW LANE HALIFAX YORKS.

Buy with confidence and obtain the right results.
Refunds without guestion if any of our products
fail to give 1009, satisfaction.

REVERBERATION AMPLIFIER. Seli-contained
transistorised battery operated. An entirely differ-
ent approach to sound reproduction. Normally
sound reproduction from a single source has a flat,
one«dimensional effect. With this unit proper
sound delay through reverberation, tones are
created with a truly third dimension for concert
hall originality. Two controls adjust volume and
reverberation. 8imply plug microphone, guitar,
ete, in and the output into your amplifier. Bupplied
in a beautiful walnut cabinet. 7] <3 x4}in.

£10.4.0. P.P. & In<. 6/,

POWER CONTROL-

LER. Power at your
finger tips, Not merely
half wave control but
full wave. A single
variable control gives
zero  to full power.
Uses latest 1bamp
3KW triac und special
triggering device. Ideal
for all types of light-
ing, fires, motors,
drills, etc. Complete
with box, power socket, cables, ete.. In kit form
with easy to follow instructions £6.9.8. Ready
built £0.4.8 plus 5/6 P.P. & Ins.
VOX SWITCH. This sound operated switch is ideal
for mobile TX work, tape recorder switching, etc.
You speak, it switches, High and medium imp.
inputs. AF take off point. Drives your 12 volt
relay. In kit form with full instructions, 42/6.
Ready built, tested and guaranteed, 62/8 plus
2/6 P.P.
METRONOME UNIT. Variable beat. Listen while
you play and keep in time. Easily built, pocket
size with personal mini earphone. In kit form 27/8
post paid. Ready built in an attractive black and
white polythene case 87/8 post paid.
MORSE OSCILLATOR. PC board, transistors, high
stab. components, battery carrier, ear piece.
Adjustable tone. Just attach your key. Drives
phones or speakers. In kit form 17/8 post paid.
Ready built in similar case as above, 25/~ post paid,
JUST ARRIVED IN STOCK, Texas transistors.
Complementary symmetry. Driver, NPN, PNP
output. The set of three ONLY 8/8 post paid.
Free lists with every order. For lists only send 1/6
(deductable from first order).

H A C SHORT-WAVE
n ] n KITS

WORLD-WIDE RECEPTION

Famous for over 30 years for Short-Wave Equip-
ment of quality, “H.A.C.”" were the Original
suppliers of Bhort-Wave Receiver Kits for the
amateur comtmctor Over 10,000 satisfied

Colleges, Hos:
pitals, Public Schools, R A.F., Army, Hams, etc.

IMPROVED 1969 RANGE

One-valve model “DX"”, complete kit—price 58/68
(Postage and packing 3/6).

Customer writes:—‘‘Definitely the best one-valve
8.W. Kit available at any price. America and
Australia received clearly at good volume."™ This
kit contains all genuine short-wave components,
drilled chassis, valve accessories and full instruc-
tions. Ready to assembhle, and of course, as all our
products—{fully guaranteed. Full range of other
8.W, kits still available, including the famous
model "K*' (recommended by radic clubs), All
orders despatched by return. (Mail order only.)
Send now for a deascriptive catalogue, order form.

““H.A.C.” SHORT-WAVE PRODUCTS
29 Old Bond Street, London W.1

NEW RANGE BBC 2 AERIALS

All U.H.F. aerials now fitted with tlltmg
bracket and 4 element grid reflector:
Loft Mounting Arrays, 7 element 37[6.
11 element, 45/-. 14 element, 52/6.
element, 60/~ Wall Mounting w1t.h
Cranked Arm, 7 el t =
67[-. 14 element 75/-. 18 element. 82/6-
Mast Mounting with 2in. cla.mp 7 elament.
42/6. 11 el t, 656/~ 14 t, 62/-. 18
element, 70/-. thmney Mounting Arrays,
Complete. 7 element, 72/6. 11 element, 80/-.
14 element, 87/6. 18 element 85/-. Com; lete
assembly instructions with every unit.
Loss Cable, 1/6 yd. U.H.F. Preamps rrom
756/-. State clearly channel number required
on all orders.

BBC - ITV AERIALS

BBC (Band 1). Tele-
scopic loft, 25/- JExternal
S/D,  30/-. ' £2.15.0.
ITV (Band 3). 3 ele-
ment loft array, 30/-. 5
element, 40/-. 7 element
50/-. Wall mounting. 3 ele-

3,
61/56. Chxmney 143,'87/18;

VHF tra.nsmtor pre-
amps. 75/-.
COMBINED BRBC1I — ITV — BRBC2
AERIALS 1+3+9, 70/~ 14549, 80/-.
1+45+14, 90/~ 1+7+14, 100/-. Loft mounting
only. Speclal leaflet availabie,
F.M. (Band 2). Loft S/D, 15/-. “H", 32/6.
3 ‘elément, 55/-. External units available.
Co-ax. cable 8d. yd. Co-ax. plugs. 1/4.
Outlet boxes, 5[- Dlplexer Crossover Boxes,
13/6. C.W.0. or C.0.D, P. & P, 6/-. Send 6d,
stamps for 111ustrated llsts

Callers welcomed - open all day Saturday

K.V.A. ELECTRONICS (Dept. P.W.)
40-41 MONARCH PARADE
LONDON ROAD, MITCHAM,

SURREY 01-648 4884
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PART 12

OTH germanium and silicon diffused diodes are

available but due to the greater operating

temperature and low reverse leakage of silicon
devices they have virtually eliminated germanium
diodes for power rectification, Diffused diodes are
capable of passing high currents and can be made to
close tolerances to give the required reverse charac-
teristics. They are robust and reliable and therefore
ideal for general purpose applications.

A further increase in robustness is obtained in the
glass encapsulation by using a technique of inserting
molybdenum blocks between the junction and the
lead-out wires. These blocks match the glass and
metal temperature coefficients and thus remove the
requirement for the “S”-shaped connection. Such
devices are sometimes referred to as “whiskérless dif-
fused diodes” and despite the construction are
obtainable at prices between 2s. and 5s. each.

Avalanche Diodes
The avalanche diode is a development of the dif-

fused construction which considerably reduces fail-

ures due to reverse voltage transients. To enhance
the avalanche breakdown protection the periphery
of the diffused junction is chamfered to a fairly criti-
cal angle. The slice is then cleaned and the edge
treated with varnish or resin.

The chamfering affects the edge irregularities and
properties. During transient switch-off the current
flows mainly in the periphery of the junction and
as a result this technique enables the diode to with-
stand greater transients. The avalanche rectifier is
therefore particularly suitable for applications in
which transients are likely to be encountered—such as
high-speed power switching. It must be remembered
however that the avalanche diode does not have a
higher frequency response than the normal diffused

| St | reesss==== "

I+
i
(
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o..IL_ |
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} Rectitier | \ o
Lassembly L Rectifier assembly
— 0

{a) Centre tapped (b) Bridge

Fig. 10: Basic rectifier assemblies.

M.K.TITMAN, B.Sc.(Eng)

rectifier and is only suitable for power switching
below 20kHz before derating for switching losses is
necessary.

A development which does lead to an increased
working frequency is the addition of gold to the
diffused junction. The gold reduces the recombina-
tion time of the charges within the junction on
switch-off and considerably reduces the switch-off
time. Most fast switching rectifiers operating with
up to 50kHz squarewaves utilise this modified con-
struction.

Gold-Bonded Diodes

Signal diodes which utilise this addition of gold
are referred to as gold-bonded diodes and are avail-
able in both silicon and germanium materials. As
they are manufactured to give increased frequency
of operation germanium is often used and germanium
gold-bonded diodes have high frequency character-
:?tg(:ls closely approaching those of the point contact

iode.

Planar Epitaxial Diodes

Another form of construction which has resulted
in increased switching speeds is the planar epitaxial
construction. This method of forming the junction
utilises silicon dioxide as a masking layer and a
photographic etching technique: it is explained fully
in other parts in this series. The encapsulation for
signal diodes is usually glass as shown in Fig. 8
but plastic encapsulations are now appearing with
a resultant reduction in cost.

Planar diodes are reliable and are used in high-
speed switching circuits such as computers. Several
power rectifiers are now available with this form of
construction which gives increased switching perform-
ance, although at the present time they are con-
siderably more expensive than diffused rectifiers.

Bridges and Assemblies

The general use in industrial and commercial appli-
cations of plastic encapsulation has led to the intro-
duction of diode rectifier assemblies encapsulated in
plastics. These assemblies are available in various
forms of which the bridge rectifier and centre tapped
transformer rectifier configurations shown in Fig. 10
are the most popular. Individual rectifiers, signal
diodes and zener diodes are all now available in
plastic encapsulations at a considerable saving in
cost.
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Table 4: General comparison of available diodes

Typical parameters
Construction Material | Maximum Average Reverse Encapsulation Lost Application
forward reverse voltage
current current
Point contact Germanium | 50mA 10-500..A 30-150v glass 1s.to 5s. | V.H.F. signal diode
Gold bonded Germanium | 100mA 7-200.:A 30-150V glass 1s. 1d. to bs. | V.H.F. signal diode
Junction Germanium | 1A 1-100.A 100-800v glass, metal 3s.t010s. |\
Silicon 1A 0-01-14A | 100-800v | [ and plastic 2.t010s. | [ UERRISpUIDEES
Whiskeriess diffused | Silicon 200mA 0-01-1xA 50-200V glass 2s.to 5s. | High-speed switching
Diffusion Silicon >250A 0-01-100.A | 100-1,200V | metal and plastic | see table 1 | General purpose and
rectification
Planar Silicon 100mA and | 0-001-1.A 25-800V glass, metal and | 1s.to£1 | Signal
10A plastic £2 upward { Power rectification h.f.
Avalanche diffused | Silicon >B0A 0-01-100A | 200-1200V | metal and plastic | 10s. upward | Switching and rectification
with transients
Bridges Silicon >10A 0-01-100A | 100-1000V | metal but mainly | 11s. to £20 | Transformer power
plastic rectification
Figure 11 illustrates two bridge encapsulations LOW COST VALVE AMPLIFIER

primarily intended for use as rectifier bridges. Figure
11(a) shows a 1-8A silicon rectifier bridge which can
be wired directly to a printed circuit without the
necessity of a heatsink. Figure 11(b) shows a 10A
silicon rectifier bridge which can be bolted to a heat-
sink. Both are considerably smaller than general
attempts to mount four diodes to give the same
performance.

—continued from page 602

% components list

Conclusion

Table 4 summarises the main methods of con-
struction, their parameters, cost and uses. This should
not be regarded as absolute in any parameter or
statement but just a typical device range of the

1"
o [o] (o]
~ -+
g v = 3
", 2"
—_— | O
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Q o
={ = {o
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| | 7,
o G
11

(b}
Fig. 11: (a) 1-8A and (b) 10A bridge encapsulations.
particular construction. There are many hundreds of
different device types and this article will have served

its purpose if the search for a required diode is
reduced to a given form of construction.

TO BE CONTINUED
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Resistors:
R1 680kQ R9 4:7kQ
R2 68kQ R10 220kQ
R3 1MQ high-stab. R11 10kQ
R4 150kQ high-stab. R12 3-3kQ 1 watt
R5 2-7kQ high-stab. R13 820kQ
R6 100Q high-stab. R14 180Q 2 watt
R7 150kQ R15 33kQ
R8 560kQ R16 27kQ
All 10%, % watt except where stated.
Capacitors:
C1 150pF C8, C9 8uF 350V
C2 1000pF C10 50uF 25V
C3 620pF C11 0-1uF 150V
C4 4700pF C12 50uF 25V
C5 0-05uF 150V C13 100pF
C6 100uF 25V C14 100pF

C7 0-5uF 150V

Miscellaneous:
VR1, VR2, VR3 2MQ log pots.
V1 EF86
V2 ECL86

Metal chassis, metal panel (see text); Output
transformer (see text); Two B9A valve bases,
Suitable power supply.

about 6 X 6 X 2% ins., and the controls on a panel
6 X 24 No details are given for a power supply
as any capable of giving between 200V. and 350V.
at 75SmA and 6-3V. 1-5A. will do. ]
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a new 4-way method of mastering

ELECTRONICS

1 OWN and
HANDLE a
complete range of present-
day ELECTRONIC PARTS
and COMPONENTS

2 BUILD
= and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE
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READ and

3 DRAW and
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CIRCUIT DIAGRAMS
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j CIRCUITS AND

@ VALVE EXPERIMENTS

® TRANSISTOR EXPERIMENTS
® AMPLIFIERS

® OSCILLATORS

® SIGNAL TRACER

® PHOTO ELECTRIC CiRCUIT
® COMPUTER CIRCUIT

@ BASIC RADIO RECEIVER

® ELECTRONIC SWITCH

@ SIMPLE TRANSMITTER

cARRY oUT oVER 40 EXPERIMENTS ON BASIC ELECTRONIC

SEE HOW THEY WORK ... INCLUDING . ..

@® A.C. EXPERIMENTS

@ D.C. EXPERIMENTS

® SIMPLE COUNTER

® TIME DELAY CIRCUIT

@ SERVICING PROCEDURES

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—-
no maths, and a minimum of theory—no previous knowledge required. It will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

POST NOW To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please 11

for send your free Brochure, without obligation, to: we do not employ representatives "
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NEW BOOKS

OCTOBER 1969

TRANSISTOR
SUBSTITUTION
HANDBOOK
9th Edition
18s. net

49 EASY ENTERTAINMENT
AND SCIENCE PROJECTS
Volume 1
Robert M. Brown and
Tom Kneitel

24s. net

NOVEMBER 1969

TRANSISTOR COLOUR
TV SERVICING GUIDE

Robert G. Middleton
35s. net

CLOSED CIRCUIT TV
FOR ENGINEERS
AND TECHNICIANS
Leonard E. Showalter
50s. net

JANUARY 1970

UNDERSTANDING AND
USING UNIJUNCTION
TRANSISTORS

S. Hoberman

24s. net
ELECTRONIC CIRCUIT
DESIGN
Farl J. Waters

30s. net

FEBRUARY 1970

LEARN ELECTRONICS
THROUGH
TROUBLESHOOTING

Wayne Lemons

75s. net
FM FROM ANTENNA
TO AUDIO
Leonard Feldman

30s. net

The above are obtainable from
most good bookshops or direct
from the Publishers (see below)
on remittance of the price
plus 2/6 p. & p.

FOULSHAM-SAMS
TECHNICAL BOOKS
(W.FOULSHAM & Co. Ltd.)
Yeovil Road, Slough,
Bucks., England
] T g e o e e o e e e e e
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o " ig¢ Bolve your communica-

tion problems with this
4-8iation '!‘nnliltor Intercom system (1 master and
8 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Bur-
gery, 8chools, Hospital, Office and Home. Operates
on one 9V battery. Onjoff switch. Volume control.
Complete with 8 connecting wires each 66it. and
other accessories. P. & P. 7/6.

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

INTERCOM/BASY ALARM

Same as 4-Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 86ft. connecting wire.
Battery 2/6. P. & P. 4/6.

== Why not boost

business  effi-
oiency with this mcredible Desluxe Telophone Ampli-
fier. Take down long t:
‘without holding the handset. A useful omce l.kl On/
oft switch. Volume Control. Battery 2/6 extra.P. & P.
8/6. Full price refunded it not satisfied in 7 daya.

WEST LONDON DIRECT SUPPLIES (P/W12)

169 KENSINGTON HIGH STREET, LONDON, W.8.

MAINS

ynector

A REVOLUTIONARY PRODUCT

cuts out plugs
% e

SAFEST & QUIOKEST
WAY T0 CONNEGT
ELECTRICAL EQUIP-

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
to 13 amps Keys are colour coded and lettered
LEN for quick identification The Keynector
casing is In two-tone plastic and measures
5x3x13In Price 39/6, plus5/-p. & p

E. B. INSTRUMENTS
DIVISION OF FLECTRONIC BROKE RS LT

49 53 PANCRAS ROAD. LONDON, NWwW1.

Telephone 01-837 7781

ELECTRAMA
FANTASTIC
SPEAKER BARGAIN
Famous English, 12” high
flux, heavy cone, 10 watts
speal}cr wgth built-in tweeter.

3 or 15 ohms.
(P. & 1. 4/9) 39/6
2 for 70/- (P. & L 6/9)
NEW RELEASE
HI-FI COLUMN
SPEAKER CABINET
Beautifully made. Suitable
for 7-12” speakers. Rosé-
wood finish. Screwed and
glued. Attractive grey cloth
front measures 24" x 13" x
rlv(l)” wl;(vitlhl tweeter hole ab(?’ve.
ar rr
de luxe model 95/" 10/-
With 12" speaker as adver-
tised above £6.5.0. (carr. 10/-)

LATEST
RELEASE !
EVER READY

RE-CHARGEABLE NICKEL
CADMIUM CELLS

1-25v 16 A.H.

Size 21” hlgh b3 li” dia. 29/6
1-25 v 0-45 A.H 18/-
9v equlv PP3 39/6
P&Pl/9one

ach
CHARGERS AVAILABLE—-—send S.A.E.
for details.

TAPE SPLICER/
EDITOR
19/6

4TRANSISTORAUDIO

AMPLIFIER (1 watt)

Output 8 or 16 ohms.
34" x 24 x 13

Dept. PW12, 15 High St., Hailsham, Sussex

W.E.C. LTD.
QUALITY COMPONENTS

12V Zener DlOdeS, 184012...... 3s Od each
Diodes, OA70 ................ 1s 6d each
3-pin Mlmature Mains Plugs and

Sockets, P360 .............. 4s 3d pair

2-pin Screenectors, Chassis Socket,

CablePlug ................. 14s 0d pair
MULTIRANGE TEST METER
1000 o.p.v. D.C. 0-1000v, 3 ranges
A.C. 0-1000v, 3 ranges
D.C. 1 0-150mA
Res. to 100K ................ £2.19.6 each
Mirror Scale, Test Lead:
AUTOMATIC PARKING BOAT MOOR-
ING LIGHT. Using latest techniques devised
by prominent manufacturer,
KIT includes:
Cad/Sulph. Cell, Semiconductors, Resistors,
Circuit Veroboard, Connecting Wire.
All NEW manufacturers items.
FREE comprehensive data and circuit—
PRICE ... ... i 36/-
Suitable Parking Light for use with gbove,

s 11d
TERMS C.W.O. plus 3/-P. & P.

. PREVIOUSLY ADVERTISED LINES STILL

AVAILABLE
SEND FOR FREE CATALOGUE

W.E.C. LTD.
74 THE STREET, ASHTEAD, SURREY




W.D.WATKINS
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MEASUREMENTS

HIS article is intended to help those constructors

and experimenters who like myself have been

frustrated in attempting to decide which, out of a
number of capacitors or inductors, is the one with the
required value. A bridge is undoubtedly the quickest,
and possibly the best method, but values may be easily
determined by another method employing a grid dip
oscillator (g.d.o.), a calibrated capacitor and a coil of an
arbitrary value.

The method used is simplicity itself. If the coil is
connected across the calibrated capacitor, which should
be adjusted to somewhere near its maximum capaci-
tance the combination will resonate at some particular
frequency which is determined by use of the grid dip
oscillator, with as loose a coupling as possible to
prevent “pulling” of the oscillator frequency. The un-
known capacitor is now connected across the combina-
tion in parallel, and the variable capacitor is reduced in
value until the combination once again resonates at the
same frequency. Now, since the frequencies are the
same, and the coil is the same, the total capacitance
must also be the same as before. Thus it must be
obvious that the variable capacitor has been decreased
in value by an amount which is equal to the value of the
unknown capacitor. The value of this is, therefore,
simply the difference between the two readings on the
calibrated capacitor.

The method used in the determination of inductance
is slightly different, inasmuch as it involves a small
amount of calculation. The unknown inductor is con-
nected as before, across the calibrated capacitor, and
the resonant frequency is determined with the grid dip
oscillator. The value is now calculated using the
formula:

1

f=
27vLC.
Where f is the measured resonant frequency in Hz,

L is the inductance in Henrys, C is the capacitance in
Farads.

CONSTRUCTION AND CALIBRATION

The variable capacitor to be employed should be
beyond reproach, in that it should be free from any
backiash or play in the bearings. Attention to these
details will contribute to the final accuracy and quality
of the capacitor. The most useful value to use is in the
region of 200pF, since this will enable small increments
of capacitance to be read off with ease. Larger values
may be made up by adding good quality capacitors of
known value in parallel. Direct calibration may be used
where the actual value of capacitance is marked for
each division on the scale, or a calibration graph may be
drawn where the angle of rotation of the cursor is
plotted against capacitance. The latter is the better
method, since a good graph will avoid any errors which
may be made in drawing in the individual points using
direct calibration. Another advantage is that scales and
knobs are available already marked in degrees.

Calibration may be carried out, either by the easiest
method of borrowing a bridge from an affluent friend,
or a simple bridge may be made up for the purpose.
The circuit shown in Fig. 2 will serve.

The oscillator is a simple feedback type which has a
frequency of about 1kHz, but if an oscillator is already
available with a higher frequency, then it may be used,
provided it operates in audible frequency range.

The bridge section uses headphones for detection.
The resistors R5 and R6 should be close tolerance high
stability types and, for Cx, a number of
close tolerance, silvered mica capaci-
tors, with values ranging up to near the
maximum value of the capacitor to be
calibrated. Where is graph to be
drawn, a smaller number of fixed value
capacitors will be required, since the
number of points needed in order to
draw the graph is less than the number
required to give individual points for
direct calibration.

f:cif":{‘;r When the bridge is at balance, the
voltage at point A, equals the voltage
T l
i Cc1
v Sec. Pri. N
X :: 3 o 03L|F
ol JOKOZ R3 2 |
-T- 1 47okag
I
-
Calibrated *_ g
capacitor ]
‘b
R23
Fig. 1: By placing a G.D.O. near the 1-8kQ3
tuned circuit using the calibrated

capacitor, unknown capacitors and
inductors are quickly measured,

Fig. 2: The circuit used for accurately calibrating the capacitor, shown as Cv above.
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at point B. Therefore, the potential difference across Cx
and Cv must be equal. Thus since the values of the
resistors are the same with equal potential differences
across each, it will follow that the values of capacitors
Cx and Cv will be the same. The balance condition for
the bridge is, of course, that at which a null point is
detected in the phones.

No dimensions in relation to the actual construction
are offered, as the types of capacitor available will differ
in physical size. The best type to use is one providing a
linear relationship between capacitance and angle of
rotation.

For the case, plywood or aluminium is suitable, but
the terminals should be mounted on a panel of paxolin
or synthetic resin-bonded paper in order to minimise
losses. For this reason also, it is best not to place the
terminals too close together; a separation of about two
inches is suitable, whilst bearing in mind the lengths of
the wire leads on components which may have to be
connected across.

The capacitor terminals should be brought out
through the same side of the case as that upon which
the capacitor itself is mounted. This will minimise upset-
ting of the calibration should the case have to be opened
for any reason. For ease of dial positioning, a reduction
drive should be fitted, which, needless to say, must be
free from backlash.

As a final note the constructor will find this simple
unit of great value, and apart from the previously
mentioned uses, it will be found most useful in a
number of other ways which include: frequency
comparison, calibration, as a bridge component, etc. Il

BASIC SEMICONDUCTOR TECHNOLOGY

——continued from page 610
source, an induced positive charge appears on the surface
of the n-type channel layer and as this is composed
of relatively immobile charges the conductivity of the
channel is decreased. Because the device relies on the
reduction in the number of charge carriers as the gate
voltage is increased it is called a depletion m.o.s.t. A
maximum value of gate voltage which can be applied to
this device is set by the field required to reduce the drain
current to a negligible value.

Depletion Ip Enhancement
0 4
\
/ |
-2 (o] 2 VGs

Fig. 7: Curve of drain current against gate voltage for a depletion
mode jig.fe.t.

This very same device can also be used in the en-
hancement mode by making the gate positive with
respect to the source. In this situation negative charges
are induced on the surface of the channel which increase

its conductivity. A curve showing the variation of
drain current with the gate voltage is shown in Fig. 7,
where the regions of enhancement and depletion opera-
tion are shown. In most applications the substrate is
connected to the source terminal. However it can also
be used as a second gate terminal.

Because of the very high input impedance of the
m.o.s.t. the gate is capable of storing a very small
quantity of charge for a long time. This is useful when
it is required to measure the voltage of a small capaci-
tor. However it also means that if the gate is left open-
circuited small charges induced on it from external
static electricity can build up large voltages which are
capable of puncturing the very thin insulating layer
between the gate and channel. In order to avoid this it
is necessary to keep an external short between the gate
and source. This is provided by the manufacturers
and should not be removed until the device is wired
into the circuit. A second method of avoiding this danger
is adopted in some devices. This involves a diode built
into the device across the vulnerable leads. The break-
down voltage of the diode is arranged to be less than
that of the m.o.s.t. so that irreparable damage is not
done to the device if an exctessive voltage is applied.
However this reduces the input impedance of the device
which is not therefore suitable for use in very high
impedance circuits.

Advantages of f.e.t.s.

The main advantages of field effect transistors over
conventional bipolar transistors are as follows:

(1) They have in general very high input impedances;
in the case of the m.o.s.t. this can reach 104Q. This
makes them very useful for measuring voltages from
very high impedance sources in such applications as pH
measurement, measurement of very small charges etc.

(2) Except at low frequencies they are much quieter
than valves or bipolar transistors. This makes them
more suitable for low level amplification where noise is
especially important.

(3) Since they do not rely on the diffusion of minority
carriers across a potential barrier—as the bipolar
transistor does—they are far more stable with respect
to temperature than the conventional transistor.

(4) The input signal to the gate terminal is measured
in volts rather than the millivolts commonly applied to
minority carrier devices. This leads to their use in
applications where higher voltages are involved, such
as high level logic circuits. They can even be used in
valve circuits, forming hybrid arrangements, providing
the correct voltages are applied to them.

(5) Lastly but perhaps of most importance there is no
offset voltage in their drain current versus drain voltage
characteristic so that they are ideally suited for use as
analogue switches and in chopper circuits for amplifying
small d.c. voltages.

It would appear that these devices are always better
than bipolar transistors. However they do have some
disadvantages. For example they have a smaller gain-
bandwidth product than the normal transistor, and as a
switch they have a much greater “‘on” resistance than
the bipolar device does, amounting to several hundred
ohms.

TO BE CONTINUED

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 Australla and New Zealand—Gordon and Gotch (A/sia) Ltd.; South Africa—Central News Agency Ltd.:
Rhodesia, Malawi and Zambia—Kingston Ltd.; East Africa—Stationery and Office Supplies Ltd. Subscription rate (including postage): For one year to any

part 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 ot 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 4 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.

622



MONOLITHIC INTEGRATED
CIRGUIT HIGH FIDELITY
AMPLIFIER AND PRE-AMP

theworld’s most advanced high fidelity amplifier

The Singlair 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
amplifier, it also has considerable performance advantages. The most
important are complete freedom from thermal runaway due to the
close thermal coupling between the output transistors and the bias
diodes and very low level of distortion.

The 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 5 year guarantee on each
1C-10 knowing that every unit will work as perfectly as the original
and do so for a lifetime.

— | g | — || g

W SPECIFICATIONS

Output 10 Watts peak, 6 Watts R.M.S. continuous.
Frequency response 5 Hz to 100 KHz+1dB.
Total harmonic distortion  Less than 1% at full output.

Load impedance 3to 15 ohms.
Power gain 110dB (100,000,000,000 times) total.
Supply voltage 8 to 18 volts,
Size 1 x 0.4 X 0.2 inches.
Sensitivity Smv.
Input impedance Adjustable externally up to

2,5 M ohms,
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 controlied quiescent current which is
independent of temperature. Generous negative feed-
back is used round both sections and the amplifier is
completely free from crossover distortion at all supply
voltages, making battery operation eminently satis-
factory,

B APPLICATIONS

Each IC-10 is sold with a very comprehensive manual
giving circuit and wiring diagrams for a large number of
applications in addition to high fidelity. These include
stabilised power supplies, oscillators, etc, The pre-amp
section can be used as an R.F. or I.F, amplifier without

any additional transistors,

POST FREE

SINCLAIR

with IC.10

manual and
. 5 year guar-
[ ] antee

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD - CAMBRIDGE

Tel. 0233-52731
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For 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 2.30 is still better. Half the
size of the 2.12, 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 transistoy circuit in
place of the more usual boot-strapping. 9 silicon epitaxial planar transistors are used to provide
enormous power {up to 20 watts RMS continuous sine wave, 40 watts peak). The circuitry of
this marvellous ampiifier allows it to be operated from any voltage from 8 to 35 to perfection.

At all output levels, distortion is onty 0-02%. This puts true laboratory standards into the hands of
every user of a 2.30. 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.

0-05

0-04

003

10 watts 50w

& % : e
A2 A

Ao

iy

THE WORLD'S LOWEST DISTORTION
HIGH FIDELITY AMPLIFIER.

SPECIFICATIONS

Power output: 15 watts R.M.S. into 8
ohms using a 35 volt supply: 20 watts
R.M.S. into 3 ohms using a 30 volt supply.

Qutput: Class AB.
Frequency response: 30 to 300,000Hz

i-1dB

Distortion: 0-02% total harmonic distortion
at full output into 8 chms and at all lower
output levels.

Signal-to-noise ratio: better than 70dB
unwetghted.

input sensitivity: 250mV into 100 Kohms.
Damping factor: > 500.
Loudspeaker impedances: 3 to 15 ohms.

Power requirements: From 8 to 35V. d.c.
(The Z.30 will operate ideally from bat-
teries if required).

Size: 31 x 2% x  inches.

Built, tested and guaranteed.
with circuits and instructions
manual

SINCLAIR RADIONICS LIMITED

22 NEWMARKET ROAD, CAMBRIDGE Tel: 0223 52731
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Curves to show bass and treble cut and boost

Ready built, tested and
guaranteed with £9 19 6
instructions [ .

sirci=ir

UNIT

e

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 naoise.

The Stereo-60 may also be used with 2 /C-10's or any other high perform-
ance amplifiers.

SPECIFICATIONS

° Input_sensi_tivities~Radio—upto3mV @ Channel matching-—within 1dB
Magnetic Pickup —3mV; corect 10 ¢ Tone Controls—TREBLE :15 to

R.ILA.A. curve + 1dB; 20to 25,000 Hz. bl ;
Ceramic Pickup—up to 3mV: Auxiliary _‘-II ggg a‘a‘-, 01)?.:(2“2' HASE' =10 e
—up to 3mV. .

@ Power consumption 5mA.
® Output—1 volt. @ Front panel—brushed aluminium with
® Signal-to-noise ratio—better than  Plack knobs and controls.
70dB. ® Size 83 x 14 x 4 ins.

PZ.5 POWER SUPPLY UNIT

A new heavy duty mains power supply unit designed specially to drive
two Z.30s and a Stereo Sixty. New compact design. £4 19 6
For AC Mains, 200-240V/50Hz. . N

Q.16 Loudspeaker and Micromatic on next page.
_—_—_—_--_-—_--_——---_-—_‘

| To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE '
lP/ease send

I He— S ey S NAME :
] ADDRESS .. i
! I
1 For which | enclose cash/chegque/

maoney order c 5 PW.1269 I
D e e g s e e 5 [ o e e e et
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SINCLAIR

Q.16

new elegance in an
outstanding loudspeaker

All the superb features which went to make the
Sinclair Q.14 have been incorporated in the new Q.16
which gives an exciting new opportunity for you to
match your Sinclair equipment with modern decor.
Employing the same well proven acoustic system in
which materials, processing and styling are used in
such a radical and successful departure from con-
ventional design, the new Q.16 presents an entirely
new appearance with its attractive teak surround and
all-over special cellular foam front chosen as much
for its appearance as for its ability to pass all audio
frequencies without loss. The Q.16 is compact and
slim. Its new styling makes it eminently suitable for
shelf mounting, but it is no less versatile than its
famous predecessor. Listen to a pair of Q.16s in
stereo and marvel at the standards of quality and
clarity they give.

SINCLAIR MICROMATIC ::

SPECIFICATIONS —Size: 1§§” X 14" x 1"
(46 33x 13mm). Weight incl. batteries: 1 oz.
(28-35gm) approx. Tuning : Medium wave band pack.

Complete kit incl. earpiece, case,
solder and instructions in fitted 49/ 6
Plus 11d. P.T. surcharge

with bandspread at higher frequency end.
Earpiece: Magnetic type. Case: Black plastic
with anodized aluminium front panel, spun
aluminium dial.

Ready built, tested and guaran- 59/6

teed, with earpiece.
Plus 1/1d. P.T. surcharge
Mallory Mercury Cell RM675 (2 req.} 2{9 each

i To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE i
I prease send ¥ |
.. | NAME N
I ADDRESS ... i i i I
I I
L For which 1 enclose cash/cheque/ : I
| money order PW.1269 |

B oan amn NS SUW SUW EED NN DU BEm BN mEn RN MR TEE S G G G L SIS MWW Mme San SN e
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The Q.16 will handle loading up to 14 watts R.M.S. and
presents an 8 ohm impedance to the amplifier output.
Frequency response extends from 60 to 16,000Hz with
exceptional smoothness. A specially designed driver
system is used in a sealed and contoured pressure cham-
ber to ensure good transient response at all frequencies.
Size: 93” square x 43” deep from front to back.

£8.19.6

POST FREE

The world’s most
successful miniature

Considerably smallier 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 FOR MICROMATIC AND
Q.16 ORDERS

SINCLAIR GENERAL GUARANTEE

Should you not be completely satisfied with your purchase
when you receive it from us, return the goods without
delay and your money will be refunded in full, including
cost of return postage, at once and without question. Full
service facilities are available to all Sinclair customers.

| — g | — || g
SINCLAIR RADIONICS LIMITED

22 NEWMARKET RD., CAMBRIDGE
Tel: 0223 52731
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SOLDERING
INSTRUMENTS

DESIGN
CENTRE
LONDON

@ SEVEN SIZES—10 WATTS
TO 60 WATTS

@ EXCELLENT THERMAL
STABILITY (see new Litestat
models for thermostatic controf)

@ STRONG, LIGHTWEIGHT,
COMFORTABLY ELEGANT
DESIGN

@ UNEQUALLED
PERFORMANCE

@ LONG-LIFE BITS,
PHILIPS IRON-COATED OR
"PERMATIP'

@ INDICATOR LAMPS
OPTIONAL ON ALL MODELS

@ ALL VOLTAGES

® MANY ACCESSORIES:
Heat Guards, Bench Stands,
Bit-temperature Pyrometers,

Thermal Wire Strippers,
Solder Pots

Please ask for literature L10

LIGHT SOLDERING
DEVELOPMENTS LTD

28 Sydenham Road, Croydon, CRS 2LL

Telephone: 01-688-8589 & 4559

Kinver for Integrated Gircuits |

LINEAR

AN SRR A

INTEGRATED 1 PR,
CIRCUITS :

FOR ALL YOUR

REQUIREMENTS
Plessey type 8L403A 3 Watt Audio Amplifier . ... ... g 49/8
G.E.  type PA230 Low Level Amplifier . ... ..................... 21/-
G.E.  type PA234 1 Watt Audio Amplifier .. ..................... 23/~
G.E. type PA237 2 Walt Audio Amplifier . 34,

G.E.  type PA248 5 Watt Audlo Amplifier ... ... ... ... ... 57
RCA  type CAS000 D.C. Amplifier.. .. ... ... . B49

RCA type CA3011 Wide Band Amplifier, . . . . 20/-
RCA type CA3020 3§ Watt Wide Band Amplifier 82/
RCA  type CA3028A Differential/Csscode Amp (1 20/-
RCA  type CA3029 Operational Amplifier . .. Bb/2
RCA  type CA3035 Ultra High Gain Amplifier .. .. .. ............. 80/-
Mullard type TAA263 A.F. Amplifier . . . .. ..................... 15/9
Mullard type TAA293 General Purpose Amplifier. . 21/8
Mullard type TAA310 Record/Playback Pre-Amplifl 32/
Mullard type TAA320 MOS8 L.F. Amplifier . .. ... 18/6

G.E. iype 2N5306 Darlington Pair . . ... . . 3

G.E. type DISTI Prog ble Unijunction T istor .......... 10/8
Add 1/- each to the above L.c.s. for data sheets if required. Data sheets may be
purchased separately at 1/8d. each post free.

Value £1 or multiples of £€1. The ideal gift for the
g"';:'_:_l ER amateur radio and electronics enthusiasts.

FREE catalogue, value 2/- with eve ift token
TOKENS purchased. sue v g

PROFESSIONAL COMPONENTS AT REALISTIC PRICES!

Send NOW for our COMPONENTS CATALOGUE, at only 2/- post free. This
catalogue is packed with information on a host of up-to-the-minute componenta
by leading facturers, Inciuded are I Rectifier Products,
Resistors, Capacitors, Veroboard, Plugs and Sockets, Switches, etc.

Please note that all goods supplied by us are brand new and guaranteed to fully
conform to the facturer's published .t

DISCOUNTS: Order value of £5—10%: Order value over £10—15%. Cash with
order please. Poat and packing 1/6 per order.

ELECTRONIGS LTD
STONL LANE KINVER
STOURBRIDGE WORCH
clephone KINVER 2099

NSISTORISED
“;%EREO RI-F

o ewn I EAVTASTIC BARCAIN OFFER
P i e Suohed “TRANSCONTINENTAL"

which comes complets with §  FULLY TRANSISTORISED STEREOPHONIC

2-10° & 8° speakers and the RADIOGRAM CHASSIS
latest BSR & Spesd Stareo/ Complate with 2-10” x 6” speakers and the latest
Mena Record Changer. BSR Mono/Sterso Record Changer—a complete

Advenced solid state amplitior @ ragiogram at half normal price ONLY

only 44" deep. 14 transiators “ 10 Watts Total output P&P
plus 4 di“"‘ag'p‘;:::: E:::‘ 17 Transistors & 10 diodes £ 3 6-10 X 17/8
B oo risoni | EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY

000 ¢/s. Credit Terms available, First monthly payment
50-15'&5‘ Tﬁ INSTALL 2 toliowed by § monthly payments of 2,
TECHNICAL KNDWLEDGE (Total “*Credit Sale™ Price £4 .)
b REQUIRED “ . Send £4.19.8 today.
L
Only Gns. +"/6 :
]

Credit terms available,
first monthly payment
£3.6.2 followed by 9
lmonthlv payments of

)

£3.6.2. (Total *Credit
Sale’” Price £33.1.8).
Send £4.3.8 today.

Callers
Welcome

-------------1
PoST rpmse SEND ME FREE DETAILS OF YOUR RANGE

THIS —

Address ... .
couroN PP i CASE Sibe SouvigaTE. Gep.

.
Now/ L LONDON, N.14. TELEPHONE PAL 3733/9666
T A S B
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SEMICONDUCTORS BI-PAK SEMICONDUCTORS

BRAND NEW AND FULLY GUARANTEED 500 CHESHAM HOUSE,
IN9L4  1/8 ) 2N2005A 8/- ACY22 4/~ BDI23 21/8 ,MJ490  29/8
INole 110 | oN%06. o | acves a1~ |apizs 13/- | M7491  29/6 150 REGENT S5T., LONDON, W.1.
n o o \dhe blmd g o
b _ | 2N2023 4/~ | AD149 17 1 5
gz 8- | SNomas 4;_ Aoiel 3| BEiey ool memies 18 KING OF THE PAKS Unequalled Value & Quality
18131 o |oNase ' |AFD4  ac|BEiss 70| Nkrotis o BI-PAK NEW—UNTESTED
o130 Ml Gren ai-|AFTIS 8- |BEIST el NETIE o SEMICONDUCTORS
A8 et NET217 8/
T M v ommae 38| AFMS 19| omies o8| NETA 48 Satistaction GUARANTEED in Every Pak, or money back
18182 2/6 | ..Orange 8/ [ AF118  12/6 | BF194 2[— NK1ots o T y 3
1844 9/~ | 2NS011  18/6 [ AF124 4/6 | BFX12  4/6 o. ) - a AT 10/-
26301 4/~ | 2N3063  6/6 | AF125 4/8 | BFX13 4/6 | NKT264 4/- Ul 120 Glass S8ub-min. General Purpose Germanium Diodes . . .
26302 4/- | 2N3054 l’g;‘ Ak ;;; e 1§;° nLErIl :;‘ U2__ 60 Mixed Germanium Transistors AFJRF ... ... ... ~ 10/
2N3055 15/~ | AF197 - - - - E
A T e g e ) T e e —0
- e v YRR .. it
INGO /8 SN0 gle | ARISS 11| BEaes  aje| NEee 408 sl =
NGO 5= [5NST0  41o | AW9s 70| BRass o | Newees 1o U560 300mA Subemin, SIL Diodes .. 10
2N698 418 | 5N3706  4/8 | AFZ12 8/8 | BFX85  9/- [ NKT404 12/6 U6 40 Silicon Planar Transistors NPN sim. BSYDSA 2N706 ceeaeaiis 10/
2N7°g n Blg 2N3707  4/- | ABY26  5/6 | BFX86  6/8 | NKT405 15/- U7 18 Silicon Rectifiers Top-Hat 760mA up to 1,000V , .. 10/-
AN70 2/6 1 oNa708  3/6 | ASY27  8/6|BFX87  6/¢ | NKT513 6/8 U8 __ 50 8il. Planar Diodes 250mA GA/200/202 10/~
INTO8 411 9N3700  3/6 | ASY28 6/ | BFX8S  5/- | NKT674 5/ il. Planar Diodes :
IN929 308 ioNamio  4/- (ASY20  5/6|BFY10  4/8 | NKTe?7 5/~ U9 20 Miixed Volts 1 watt Zener Diodes . 10/~
INI2%0 a8 N0 o) | Aneal oo BENMT 46 NKTMS Sl ULT 30 PNP Bilicon Planar Transistors TO-5 sim. 281182 .. ... 10~
2N1091 /8 | 3N3530 9afe | BAx1s  gye | BFYIO  4/¢ [ NKT781 6/ T12_ 12 Bilicon Rectifiers EPOXY BY1267197 ........ 10/~
N g;g 2N4008 g;e BAX16  8/9 g;gg {g;{ Eﬂ %g?ﬁ s/e UI§ 30 PNP-NPN Sil. Transistors OC200 & 28104. ... 10/-
2N1302  8/8 | angog0  B)- g:ggé é;& BFY4s 18/6 15/8 Ul4 150 Mixed Silicon and G ium Diodes . .......... 10/~
INTags  aio|aNdos1  aye | SOXS /8| BEYS0 418 |NKTeOLa UIE 30 NEN Silicon Planar Transistors T0-5 sim. 3N697 10/-
aN130s  4f6 | 5Niec?, oG iBcls g (DEYIL  ME) . 10 Ui8 103-Amp Bilicon Rectifiors Stud iype up to LOOO PIV ........o 10
ggisog 5/~ | aN42s5 88 gg}gg ;g BFY76  8/6 22/8 U17 30 Ger PNP AF T TO-5 like ACY 17-22 10/-
e ol-|anease  ae | BClLs 18/ | BEY7?  11/8)0A5 216 U18 _ 86-Amp Bilicon Rectifiers BYZI3 Type up to 600 PIV .. .10/~
NIS0s o Nty oiSiBCus 88 e 1:;: S o U198 30 Silicon NPN Transistors ke BOIDS. .12, ov. ... 10/~
2N1507  §/6 BCL /- 0A73 2/~ - -Hi 1,000 PIV. ieeiteeiecen 10/~
3N1613 58 gﬁi&g’g s[g BCI26 1~ %g§g(l) g;g ks 1;9 U20 12 1-5-amp 8ilicon Rectifiers Top-Hat llpto oo 10;
2N1711 8/8 2N4289 8 BC147 /6 BSX26  10/6 | OA8L 1/ U21 30 AF Germanium alloy Transistors 2G300 Series & Qooaooa goag 10,—
2N1889  B/6 | angngy  gyg | BCLAS /6| ByX27  10/6 | OASS 1/e 02216 1-amp Glass Min. Bilicon Rectifiers High Volts .. ... . 10/-
it 100 |2Nedo2 38 Bouas  Y8ingxas g |o0A%0 1/ T78__30 Madt's ke MAT Beries PNP Transistors ... .. 10
anmiar iaje | 40361 1818\ DOICL, 38| BsXa  1s/e | 0Asl n U24 20 Gormantum 1-amp Rectiiers GIM up to 300 PIV — 10
2N2148  19/8 |, 00 1gye | BOIGSC g9 BSY26 4/ 0d0n, 38 U255 300 Mojs NPN Silicon T 2N708, BEYZT ..
2N2160  14/6 | 3N /| Bciesm g6 |B8YZT  4/-1BASE0 G- R
2N2193 ojg | SN0 108 | poycon  gl5 ) Bavas 4/ | QA20 8ie 026 30 Fast Switching Silicon Diodes like IN914 Micro-min. ... ... ....... 10/-
221084 bye | SNI41 BLS | peoyor, g5y B8YZY 4= | OO50 2 028 Experimenters’ Assortment of Integrated T Giroults,
2N2194A  5/6 ﬁl;s 1:;3 BCY30  &/6 gsggg :;g 0035 618 Flip-Flops, Registers, etc., 8 Assorted Pieces. .. .. ...
oo g;g Aazis  gys | BCYL ;;g BSY40  6/6 | OC30 g;ﬂ U2 10 I-amp SCR's TO-5 can up to 600PIV cnsuas 500
2N2910  g/g | AAZLT  2/6 | ZLTA 8- BSYE; gls 0045 26 U30 15 Plastic Silicon Planar trans. NPN 2N2024-9N2928 . .
2N2220 5/ ﬁgigg 2/: BCY34  4/6 gs¥g3 s;a oc71 2/6 U3l 20 8il. Planar NPN trans. low noise Amp 2N3707 ..... ... ........
2N2221  §/- /- |BCY3s 418 10/6 | 0C72  2/8 U325 Zener diodes 400mW D07 case mixed Volts, 518 ...
2N2222  §/- | AC127  §/- | BCyss vy 4
N2368 /- | AC125  4/- | Boyao  6jg| BSYSSA  8/8 o s U38_18 Plastic case 1-amp Sillcon Rectifers IN-2000 serica .
2N2360 B/~ | AC176  6/- | BCyd2 8- |BY100  4/6] 000 4/6 U34__ 30 8il. PNP alloy trans. TO-6 BOY26, 28802/4
2N2369A  §/6 | ACIST 18/~ | BCvas 3/ [BYX10  8/8|ocslp 48 U5 25 Bil. Planar trans, PNP TO-16 2N2906
2N2539  4/8 | AC188  18/- | BCYS4  7/8| BYZl0  9/- | oCss 5/~ § . gecane
2N2540  4/6 | ACY17  §/- ggg;(]) ;;g llgg}% 3;8 0C139 g/g UsS6 25 8il. Planar NPN trans. TO-5 BFY50/61/52 .. ...
2N2646 11/6 [ ACY1S  §)- -1 oc140
anaoos al |ACVIa Mo |Bovs 3| pYal2 5= | a0 ol o730 80 alloy brans. 502 PNT, GC200 28883 ..., :
2N2904A 8/- | ACY20 5/- | BD116  3b/- [ MJ480  20/6 | OC201 26 U38 20 Fast Switching B8il. trans. NPN 400Mc/a zmmu
2N2905 8/- | ACY21 6/- | BD121  17/8 | MY481 2778 | 0C202 10/8 U39 30 RF Germ, PNP trans. 2N1803/5 TO-6 .
THYRISTORS U40 10 Dual trans. 8 lead TO-5 2N2060 .,
MULLARD 1 AMP: 50V 5/-, 100V 5/8, 200V 7/-, 400V 9/6. U41_50 BF Germ, frans, T0.1 0C45 NKT7
3 AMP: 50V /-, 100V 7/6, 200V 8/, 400V 10/6. U42 10 VHF Germ. PNP trans. TO-1 NKT667 AF117 ....... B
INTEGRATED ZENERS. 1} WATT 2-7-33V 4/8
CIRCUITS 400m/w 3-0-43V /- Code Nos. mentioned above are given as a guide to the type of
INTEGRATED CIRCUITS--R.C. A device in the Pak. The devices themselves are normally unmarked
CA3005 80/-, CA3011 80/-, CA3012 85,
L toverier'® | CASOLS 30/ GA3DL4 30/~ caz01s B6: FULLY TESTED | TESTED SCR's |BRAND NEW TEXAS
Gate 28/8 | CA3019 25/, CA3020 27/8, CA3021 42/6, PIV 1AMP 7A 164 30A | GERM. TRANSISTORS
FCH221 Triple 3 CA30932 38/, CA3023 38/8, CA3026 B7/6, 2 U8 30/~ } " a%ed and Guarantood
riple 4 CA3028A 25/, CA3028B 85/-. CA3035 35/-, 50 7/6 8/6 10/8 85/- =
Input DTL Line 28/8 Pak No. EQVT.
CA3036 20/-. 100 8/6 10/ 1 - | 11 seasrio oCi1 10/
FCJ101 8 Toput FAIRCHILD 200 13/8 18/~ 80/~ 86/~ | 15 gagira oCTS 10/
JK Flip Flop 85/~ | 1900, 914 111- 1923 14/~ 300 15/~ 20/- 28/~ — |19 smsuu 0C81D 10/~
TAA24] Opera- DATA SHEETS FOR RCA DEVICES 2/- per type 400 17/8 25/- 35/- 80/- | 14 89GSBLA OCS1 10/~
At]:;a] A 47/8 ggg 30/- :g;— :g;— 95/~ | 15 szgasﬂ ocs2 %8;-
TAA243 Opera. : — 40/~ 50/~ — 1 1¢ 52G344A 0Ca4 10/~
tional Ampuier 47/ | FIsets std., horis. or vert, ' B — | 77 82G345A 0C45 10/-
AT Potentiometers, Log/Lin b 8/3 each T8 82G378  OCT8 100
A 188 | 0 5 Trlee |MED ¥ e | 0D o e SIL.RECTS. TESTED | 75 s2Gss0a aN180210/-
TAAS20 Most LF 1 4ou 25 25 1/6 | 200 16 /- L L 3 A e AT 11} 10/C
Preamplifier 15/ g 3;3 I gg ig Hg ggg 23 g; 100 1;— g;’s :; %7— PULL RANGE OF ZENER
25 18 1/ 82 450 1/6 320 10 1/ 200 1/9 4/- 4/¢ 20/- | DIODES
— 4 15 1) 40 84 1/8 400 18 2/ 300 2/3 4/6 6/6 28/- vo:mmn: luumn 2-16V.
i s | s 13 1 |00 .2 300 3o &1 dfe 8oy | 1omW ... 808
36 1 b - i = -
SPEAKERS (3ohm)| 5 15 1, 50 25 1/6 | 500 50 4 600 3/3 6/0 9/~ 37/~ | 10w .. 5/~
64 64 1f 50 50 ®f- 640 16 800 3/6 7/8 11/~ 40/~ } All ‘fully tested. State
107 x 6~ 37/8, 8 18 1] 64 25 1/8 |1000 12 8 1000 5/~ 9/8 12/8 50/~ | voltage required.
9" x 4" 83/8 . 1 - 1200 6/6 11/8 15/- —
/8, 8 40 1/ 80 64 1/86 |1000 16 4/
87 x 57 19/6. 8 450 3/~ | 80 16 1/8 1000 25 5/~ e WBTngnf DRBIS%
77 x 4" 15/8, 10 15 1/6 |100 64 1/6 .1000 50 7 ia | TRANSISTOR. Sim.
5% x 371848 10 25 1) 00 12 1/6 2000 25 8 PLEASE NOTE. To avoid | § (407, 2N1863 FULLY
a - any further Incressed Postal § TRSTED AND CODED
37 9/6, 5- 14/8, 126 26 1/8 '100 25 1/8 2000 50 18] on s Custon,
8~ 27/6, 12* 39/6. 16 18 1/8 100 50 8/6 2500 25 9 e i ' Uustomers § NDI20. 1-24 8/8 ~each.
25 64 1 125 4 1/8 5000 25 12 and enable us to keep our | TO.5NPN 25 uytoll-each
Post and Packing 1/6 s | “BY Return Postal Service” | mmmmmemm——
FrSe ¥ Y
VEEOBOARD RESISTORS e ond olnoncive UNNUNCTION
= *15 Matrix -1 Matrix | 1 watt 10%, 44 S Lo oL EaT
W B Y8 AL | a5, 64, Order Depariment s ve | UT46 Baws. awanss. /0
SEND 6d. STAMP FOR | 2}* x 5° 4/3 a/9 Eqvt. TI843 BEN3000
# and 1 watt, 6d. now requeat you to send alf
CATALOGUE 317 x 33" 48 4/9 3 watt, 5%, 1/8 your orders together with | 26-98 5/=, 100 up 4/- each
P.P. for Components | 31, X 5° /8 5/6 5 watt B your remittance, direct to | T ~ TS
1/6 per order x 17 18/- 21/8 N . our Warehouwse and Des- | PRINTED CIRCUITS
Cutter 9/— 1 watt Metal Oxide,1/9 patch Department, postal EX-COMPUTER

address: BI-PAK SEMI- | p_ . with  semicon-
CONDUCTORS, Despatch
Dept., P.0. BOXO WARE, ductors and components,

A. MARSHALL & SON
28 CRICKLEWOOD BROADWAY, LONDON N.W.2

0i-452 0I61/2/3 CALLERS WELCOME
Post & Packing U.K. only, 1/6. Rurope 5/-. Commonwealth (Alr) 13/-,

! Tt “Pols,t&ge and pack- 135 d"“‘;‘fdﬂo t!‘ve a zu-n;zo
ng et - per order. rans _snd
Minimum order 10/-. lgﬁle! P(I)u:r gl;{cel}? bglrdc
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MINIATURE

WAFER SWITCHES
2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 way—2 pole
6 way—T1 pole, 12 way. All at 8/6
each. 38/- dozen, your assortment

WATERPROOF HEATING
ELEMEN'

26 yards length 70W. Seilf-regulating
temperature control. 10/- post free.

A Micro Meter bargain. Limited quantity only,
centre zero 80—0~-50 micro amps. This is & Weston
Meter enclosed in clear perspex case for flush
mounting. Dial size approximately 2{in. wide.
The scale is not engraved but has a red part in the
centre and a green part to the left of centre. Scale
could be cleaned off and re-written to suit your
particular requirements. Regular price probably
over £5 each, our price 20/8 each.

Baitery Record Player. Made by Collaro. This is
made up on a unit plate with speed selector and
pick-up. The turntable is a heavy one and mea-
sures approximately 9%ins. Pick-up is fitted with
the famous ‘‘SBtudio” cartridge. Price 69/6,
poatage and insurance 6/6.

E.H.T. Condenser. 28Kv. 0:0011 mfd. Suitable for
transmitting test conditions 6A at 300k/c. Bake-
lite case. 18/6 each,

85 Watt Tubular Element. Very well made unit.
The element is wound on a porcelain former then
encased in a brasa tube terminated with beaded
leads 12in. long. Normal mains voltage. Price
5/- each or §4/- per doz.

Press to Make Switch, Double pole, 5 amp contacts
or can be used as single pole, 10 amp, contacts
9250 volt working. Single hole fixing. 8/6 each,
24/- dozen.

Door Switch. Contacts open when plunger is
depreased. Prevents lights being left on. 16 amp
contacts, 230 volt working. Made by Arrow. 8/6
each, 86/= per dozen.

Rotary Appliance Switch. 16 amp, 230 volt on
moulded eeramic base. Operated by pointer knob
(not supplied). /- each, 18/- per dozen.

1/ ,p. Motor, Made by the French (Cassor)
Company. This is an excellent totally enclosed
motor, powerful enough to operate small lathe,
drilling machine, washing machine, ete. It's speed
is 1,450 r.p.m. Made for normal 50 cycle, 230/250
volts maings, totally enclosed, size 2§ x 31in. dia.
with lin. of }in. spindle. Price 19/6 plus 4/6
postage and insurance.

(’N, NICAD
,) RECHARGEABLE
s BATTERIES

3.6V 500mA size 14 x 13in. dia. type ret DKZ500.
Really powerful, will deliver 1 amp for i hour.
Regular price 32/6. Our price 17/ each. New and
guaranteed. Other voltages available, single cell
1.2V /6. 5 cell 6V, 20/6.
ELECTRIC CLOCK
WITH 256 AMP SWITCH
Made by Smith’s, these units are
as fitted to many top quality
cookers to control the oven. The
clock is mains driven and fre-
quency controlled so it is ex-
tremely accurate. The two small
dials enablc switch on and off .
times to be accurately set. Ideal
tor switching on tape recorders. Offered at only a
fraction of the regular price—new and unused only
89/6, less than the value of the clock alone—post
and insarance 2/9.

Panel mounting, consists of neon lamp in
red Plastic lens with resistor in leads for
mains operation. 2/6 each. 24/~ dozen.

BECKASTAT
This is an instant ther-
mostat, simply plug
your appliance into it
and ite lead into wall
plug. Adjustable set-
ting for normal air tem-
peratures. 13A loading
‘Will save its cost in a
season. 18/6. Post and
insurance 2/9.

SOLDER GUN

A must for every busy man. Gives
almost instant heat; also llumi-
nates job. 100 watt 220/240v. 39/6
(saves you over 30/-), post & ins. 4/6.
BIG JOB 250 watt model 89/6 (saves
you over £3.10.0), post & ins. 6/6.

FLEX BARGAINS

Screened 3 Core Flex. Eacb core 14/0076 Copper
PVC insulated and coloured, the 3 cores laid
together and metal braided overall. Price £3.15.
per 100 yds. coil.

15 Amp 3 Core Non-kink Flex. 70/0076 insulated
coloured cores, protected by tough rubber sheath,
then black cotton bralded with white tracer. 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. As above but cores
are 28/0076 Copper. Normal price 2/6 per yd.
100 yd. coil £7.10.0, or cut to your length 1/8 yd.
8 Amp 2 Core Flex. As above, but 2 Cores each
28/0076 as wsed for Vacaum Cleaners, Electric
Blankets, etc. 39/8 100 yd. coil.

23/0076 Triple Core P.V.C. covered, circular, nor-
mally sold at 1/6 yd. Our price 100 yd. coil
£3.19.8. Post and Insurance 6/6.

ELECTRIC TIME SWITCH

Made by Smiths these are AC mains operated, NOT
CLOCKWORK. Ideal for mounting on rack or shelf or
can be built into box with 13A socket. 2 completely
adjustable time periods per 24 hours, § amp changeover
contacts will switch eircuit on or off during these
time

periods. B9/8, post and ine.
contacts 10/- pair.

416, Additional

STEREO CABINET

Size 26in. x 14in. x 9}in deep—speaker compart-
ment each end. Centre portion with hinged lid and
removable bottom has platform for autochanger and
room for amplifier. Two tone (red and grey) rexine
covered but loud speaker ends need metal grilles.
‘With handle and clips, 82/8. Carriage and packing
15/-.

‘GLADIATOR’ 2 WAVE BAND TRANSISTOR RADIO

7 transistor, 2 wave band (medium and long)
pocket radio with carrying bhandle and ear-
plug. These radios use a ferrite slab aerial and
a conventional superhet circuit with built in
moving coil speaker. Completely built up,
ready to play. Offered at less than importers
price due to bankrupt purchase. A remark-
ablebargain. 38/6 plus 3/6 post and insurance.

DRILL CONTROLLER
Electronically changes speed from
approximately 10 revs. to maxi-
mum. Full power at all speeds
by finger-tip control. Kit includes
all parts, case, everything and full
instructions. 18/6 plus 2/6 post and
insurance. Made up mode] 87/8 plus
2/6 p. & p. g

THIS MONTH’S SNIP

TAN 1AL ‘Winter is coming but act today and you won’t
HE A?EE F? TIA dismay. This heater unit is the very latest type,

most eficient and quiet running. 1s as fitted in
UNIT Hoover and blower heaters costing £16 and

more. We have a few only. Units complete,
wired ready to fit into cases i.e. motor im-
peller, 3 kw, heater awitching 1, 2 and 3 kw,
and with thermal safety cut-out. Can be fitted
into any metal line cage or cablnet. Only needs
onfoft switch. 79/8, postage & i 6/6

— REED SWITCHES

Glass encased, switches operated by external
magnet—gold welted contacts. We can now offer
3 types.

Miniature. lin. long x approximatcly in. diameter.
‘Will make and break up to { amp vp to 300 volta.
Price 2/8 each. 24/- dozen.

Standard 2in. long x 3/16in. diameter. This will
break currents of up to 1 amp, voltages up to 250
volts. Price /- each. 18/- per dozen.

Flat. Flat type, 2in. long, just over 1/16in. thick,
approximately }in. wide. The Standard Type
flattened out, so that it can be fitted Into a smaller
space or a larger quantity may be packed into a
square solenoid. Rating 1 amp, 200 volts. Price 8/~
each, £8 per dozen.

8mall ceramic magnets to operate these reed
switches 1/8 each, 18/- dozen.

ROTISSERIE MOTOR
Very powerful 7 r.p.m. operates
from standard A.C. mains. 29/6,
plus 3/6 P, & P.

EXTRACTOR FAN

Cleans the air P .’
Fii%@:

at the rate of

10,000 cubic ft.

per hour. At
the pull of a cord it extracts
grease, grime and cooking
gmella before they dirty
decorations. Suitable for
kitchens, bathrooms, fac-
tories, changing rooms, etc.,
it's so quiet it can hardly be
heard. Compact, 6in. casing
with 5§in. fan blades. Suit-
able wherever it ia necessary to move

39/6

air fast. Kit comprises motor, fan +8/6
blades, sheet steel casing, pull switch, post
mains connector and fixing brackets. and ins.

230 VOLT SOLENOID
3in, stroke. 8ize 2}in. x
gi/g. x 1%in. 14/8, postage

Don’t miss this,

3 STAGE PERMEABILITY TUNER
This Tuner is a precision instrument made by the famous
4 “‘Cyldon” Company for the equally famous Radiomobile Car
Radio. It is a medium wave tuner (but set of longwave coils
available as an extra if required) with a frequency coverage
1620 Kc/s—525 Kc/s and intended to operate with an LF.
value of 470 Kc/s. Extremely compact (size only 2§ x 2 x §ins.
thick) with reduction gear for fine tuning. Snip price this
month 12/8, with circuitof iront end suitable for car radio or
as a general purpose tuner for use with Amplifier. Post Free,

b

i -] DISTRIBUTION PANELS

Just what you need for work bench or lab.
4x13 amp sockets in metal box to take
standard 13 amp fused plugs. Supplied complete with 6 feet of heavy cable and
13 amp plug. 8imilar advertised at £5. Qur price 38/6,+4/6 P & I.

VARYLITE
‘Will dim incandescent lighting up to 600 watts from full brilliance
to out. Fitted on M.K. flush plate, same size and fixing as standard
wall switch so may be fitted in place of this,
or mount on surface. Price complete in heavy
plastic box with control knob £3.19.6.

BUY TIME SLOT METERS

1f you hire out equipment such as TV sets by the hour then
these slot meters are what you require. We have 3 types,
8d. an hour, 1/- an hour and 1/6 an hour. Brand new. Made
by the famous Weston Company. Price £8.19.8, postage and
insurance 6/6.

THERMOSTAT WITH PROBE
This has a sensor attached to a 15A switch by a
14in. length of flexible capillary tubing-—control
range is 20°F to 150°F so it is suitable to control
soil heating and liquid heating especially when in
buckets or portable vessels as the sensor can be
raised out and lowered into the vessel. This ther-
mostat could also be used to sound a bell or other
alarm when critical temp. is reached in stack or
heap subject to spontaneous combustion or if
liguid is being heated by gas or other means not

controllable by the switch. Made by the famous
Teddington Co., we offer these at 12/6 each.
\Poatage and insurance 2/9.

Hl FI BARGAIN

FULL F1 12 INCH LOUDSP! . This is undoubtedly
one of the finest loudspeakers that we have ever offered, pro-
duced by one of the country’s most famous makers. It has a
die-cast metal frame and is strongly recommended for Hi-Fi
load and Rhythm Guitar and public addresa.
Flux Densitity 11,000 gauss—Total Flux 44,000 Maxwells—
Power Handling 15 watts R.M.8. Cone Moulded fibre—Freq.
response 30-10,000 c.p.s.—specify 3 or 15 ochms—Mains re-
sonance 680 ¢.p.s.—Chassis Diam. 12in.—124in. over mount-
ing lugs—Baffle hole 11in. Diam.—Mounting holes 4, holes
—4in. diam. on pitch circle 11%in. diam.—Overall helght ¥

Biin. A £6 speaker offered for only £3.9.8 plus 7/6 ]
Don't miss this offer. 15in. 30 watt £7.19.6, 18in. 100 mtt £24.10.0,

FLUORESCENT CONTROL KITS
Each kit comprises seven items—Choke, 2 tube
ends, starter, starter holder and 2 tube clips,
with wiring instructions. Suitable for normal
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. 19/6. Kit C—80 w. 198/6. Kit E
—65 w. 19/8, Kit MF1 is for 6in., 9in. and 12in.
miniature tubes, 19/8. Postage on Kits A and B
4/6 for one or twc kits then 4/6 for each two kits
ordered. Kits C, D and E 4/6 on first kit then

3/6 tor each Kt ordered, Kit MF1 3/6 on first
kit then 8/6 on each two kits ordered.

DEAC RECHARGEABLE BATTERY
1-2V-2000 mA/hr. type (2000DKZ). 8ize 2in. dia.
x §in. thick approx. Tremendously powerful, wili
deliver 4 amp for } hour. Regular price over £2
each. Snip price 18/ each. NEW AND UNUSED.

MAINS TRANSFORMER SNIP
Making a power pack for am- &
plifier or other equipment?
These transformers have nor-
mal mains primaries (230/
240v.) and isolated secondaries
two types (1) 12v. 500mA. at
8/6; (2) 15v. 500 mA at 8/6.

THERMOSTATS
Type “A’ 15 amp. for oontrolling room heaters,
airing Has spindle for

pointer k'ncbs Quickly adjustable from 30-80°F.
9‘6 plus 1/~ 11)080. Suitable box for wall mountlng
5/-. P,
Type “B” 15 amp. This is a 17in. long red type
made by the famous Sunvic Co. 8pindle adjusts
this from B50-550°F. Internal screw
alters the setting so this could be
adjustable over 30° to 1000°F. Suitable
for controlling
furnace, oven,

Y kiln, immersion
heater or to make flame-stat or fire
alarm, 8/6 plus 2/6 post and insurance.
Type D", We call this the Ice-stat as it cuts in and
out at around freezing point. 2/8 amps. Has many
uses one of which would be to keep the loft pipes
from freezing, if a length of our blanket wire (16 yd
10/-) is wound round the pipes. 7/6, P. & P. 1/-.
Type “E*. This is standard refrigerator thermo-
stat. Spindle adjustments cover normal refrigera-
tor temper&ture 718, plus 1/~ post.
Type “F**. Glass encased for controlling the temp.
of ]iquid~parhcularly those in glass tanks, vats
or sinks—thermostat is held (halt submerged) by
rubber sucker or wire clip—ideal for fish tanks-—
developers and chemical baths of all types,
Adjustable over range 50° to 150°F. Price 18/-
plus 2/- post and insurance.

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

ELECTRONICS (CROYDON) LTD

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

5in. 600ft. 14/— 900ft. 19/— 1200ft. 30/

53in. 900ft. 19/~ 1200ft. 24/~ 1800ft. 39/-

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

SPECIAL PURCHASE
12in.15 watt HI-FI LOUDSPEAKERS

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

Wl 97/6 each plus 6/6 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 15 ohm, 10W, 40~13,000Hz.
SET 850: 63in. bass plus 3%in. 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 4+
0-5 grm. Fully guaranteed. Price 85/- p/p free.

GARRARD UNITS

£f s d
SP25 Mk. Il .. 11 9 6
AP75 .. .. .. 1719 6
SL65 .. .. .. 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.

Pric]es from 89/6 each.
25 WATT GROUP SPEAKERS

Guitar group 25. 12in. found, heavy duty
cone, with solid aluminium chassis, 15 ohms
imp. 12,000 gauss. Response 30-10,000c/s.
OUR SPECIAL PRICE

£5|9:6 plus 6/6 P. & P.

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

Teleton FZ000 Mk. 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 O
Sonotone 9TA stereo cartridge

with diamond styli—a perfect

match 4 2 0
Plinth/Cover elegantly styled 7 00
Plugs and Leads all supplied 1 5 0
Norma! Retail Price £78 19 8
Exclusively offerad by WALDON63 + 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

“W"'W P P

HIEAR

I,IJJ,I,JA‘A" o Mamhmt.

Recommended
Retail price

. Size 93 x 2} x
Controls (5) Volume, Bass,
Treble, Mains Switch, Input
Selector Switch.

£10

5%in.

LT66 12 WATT
STEREO AMPLIFIER

A TWIN CHANNEL VERSION OF
THE LT55 PROVIDING UP TO
6 WATTS HIGH FIDELITY OUT-
PUT ON EACH CHANNEL.

Switched Input Facilities

Socket (1) Tape or crystal PU
(2) Radio Tuner (3) Ceramic PU
Microphone.

Controls (6) Volume, Bass, Treble, Balance, Mains Switch, Input Selector

Switch. Stereo/Mono Switch.

Facia Plate Rigid Perspex with black/silver background and matching
black edged knobs with spun silver centres.

If required an attrac-
tive wood cabinet with
veneer finish can be
supplied forany model.

Prices from 703.

”!RANGE OF SOLID STATE
§Ac MAINS AMPLIFIERS

Employing only
high grade components and transistors.

LT556 6 WATT
AMPLIFIER

A HIGH FIDELITY UNIT PROVID-
ING EXCELLENT RESULTS AT
MODEST OUTPUT LEVELS.

Bl Sensitivity 5 mv (max).

Frequency Responsé 30-20,000 cps—2dB
Harmonic Distortion 0-5%, at 1,000 cps
OQutput for 3-8-15 ohm Loudspeakers.
Input Sockets for ‘‘Mike,” Gram and
Radio Tuner/Tape Recorder.

Recommended
Retail price

Size 12 x 3% x 6in.

Please send a stamped addressed envelope for full details of
above units, also TUNER]AMPLIFIERS STEREQ and MONO

AVAILABLE FROM YOUR LOCAL Ri-FI DEALER

Wholesale and Relail enquiries to:

LINEAR PRODUCTS LTD, Electron Works, Armley, Leeds

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

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

AT GIVE AWAY PRICES!

self service racks.

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

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

ASSORTED TRANSISTORS 9d each. 7/6 per doz

18 ns

Huge stocks of shop soiled and reconditioned second hand
radios, record players, tape recorders, etc.

SPOT CASH PART EXCHANGES

WE OFFER THE HIGHEST RATES IN LONDON

There's something for everyone
COME AND LOOK TODAY (0pen 6 days a week/)
ALL THESE ITEMS ARE AVAILABLE TO CALLERS ONLY
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DUXFORD ELECTRONICS

ELECTROLYTIC CAPACITORS (Mullard).—10% to + 50%.

Working Voltage (V)—Capacitance (uF) Price Pack Prices

4V 64V 10v 16V 25V 40V 64V each 10 off 25 off 100 off

8 64 4 2-5 16 1 0-64 1/4 12/4 26/6 89/6 .
32 25 16 10 64 4 25 1/2 10/6 23/ 80/3
64 50 32 20 12-5 8 5 1/2 10/4 22/6 7719
125 100 64 40 25 16 10 1/- 8/9 18/9 63/6
250 200 125 80 50 32 20 i1 9/6 20/9 70/9
400 320 200 125 80 50 32 1/2 10/4 22/6 7119
800 640 400 250 160 100 64 1/6 13/4 29/6 102/9
1250 1000 640 400 250 160 100 2/- 18/10 37/9 134/4
2000 1600 1000 640 400 250 160 2/6 22/3 44/3 165/6
3200 2500 1600 1000 640 400 250 3/- 26/9 59/ 204/3
800 500 320 5/3 46/6 101/- 343/9
1250 800 500 6/6 57/6 125/4 427/~
2000 1250 800 8/- 71/4 157/- 541/8
4000 2500 1600 12/6 91/6 194/9 843/9
6400 4000 2500 15/- 133/4 291/8 1000/~

POLYESTER CAPACITORS (Mullard)
Tubular, 10 %, 160V:

Prices per Capacitance  each 10 off 25 off 100 off
value (uF)
0-01, 0-015, 0-022, 7d. 5/1 10/11 36/5
0-033, 0-047, 7d. 5/8 11/10 37/6
0-068 8d. 6/6 13/6 43/9
0-1 9d. 6/8 14/3 4717
015 11d. 7/6 16/6 57/3
0-22 1/- 8/2 17/9 61/5
0-33 1/3 10/11 23/3 77/1
0-47 1/6 132 28/1 93/9
0-68 2/3 19/7 42/3 140/7
1-0 2/8 23/4 48/9 165/7
Tubular, 10 %, 400V:
Prices per Capacitance each 10 off 25 off 100 off
value (uF)
0-001, 0-0015, 0-0022 6d. 4/5 9/9 33/4
0-0033, 0-0047 6d. 4/6 9/10 33/6
0-0068, 0-01 7d. 5/1 10/11 36/5
0-015 7d. 5/2 11/10 37/6
0-022 7d. 5/3 12/- 37/9
0-033 8d. 5/8 12/7 42/7
0-047 9d. 6/7 14/5 49/
0-068 11d. 7/8 16/7 51/
01 11d. 8/ 17/2 57/4
0-15 172 10/3 22/— 74/
0-22 1/6 14/3 28/5 95/10
033 2/3 19/7 42/3 140/7
0-47 2/8 23/4 48/9 165/7
Modular, metallised, P.C. mounting, 250V:
Prices per Capacitance  each 10 off 25 off 100 off
value (LF)
0-01, 0-015 7d. 5/2 11/3 38/7
022 7d. 5/4 11/9 41/8
0-033, 0-047 8d. 5{11 12/10 43/9
0-068 9d. 6/7 14/1 47/1
01 9d. 6/9 14/9 51/-
0-15 11d. 8/2 18/- 62/6
0-22 1/- 8/9 18/11 63/6
0-33 1/5 12/6 7/- 1/8
0-47 1/8 14/8 31/9 107/10
0-68 2/3 19/10 43/2 146/9
1-0 2/9 23/8 49/8 160/4
CAPACITORS

Subminiature Polyester film, Modular for P.C. mounting. Hard epoxy
resin encapsulation. Radial leads.

4109 tolerance. 100 Volt Working.

Prices—per Capacitance value (1LF)

0-001, 0-002, 0-005, each 10 off 25 off 100 off
0-01, 0-02 6d. 4/3 8/4 30/-
0-05 8d. 6/— 12/6 41/8
01 10d. 7/1 15/6 51/-
02 0/— 0/10 68/6

1/2 1 2
Polystyrene film, Tubular, Axial leads. Unencapsulated. +5%; or + 1pf
tolerance. 160 Volt Working.
Prices—per Capacitance value (u.F)

10, 12, 15, 18, 22, 27, 33, each 10 off 25 off 100 off
39, 47, 56, 68, 82, 100, 120,
180, 220, 270, 330, 390 5d. 3/7 7/9 24/-
470, 560, 680, 820, 1,000,
1,500 o . .. 6d, 4/~ 8/8 26/8
2,200, 3,300, 4,700, 5,600.. 7d. 5/- 10/10 33/4
6,800, 8,200, 10,000, 15,000 8d. 6/- 13/~ 40/-

X .. o 9d. 6/9 18/- 45/4

POTENTIOMETERS (Carbon)
Miniature, fully enclosed, rear tags, carbon brush wiper. Long life, low noise.
Body dia., %in. Spindle, lin. x }in. }W at 70°C.4-20%; below M, +307%,
over M. Lin. 100 ohms to 10 Megohms. Log. 5 Kohms to 5 Megohms.
Prices—per ohmic value each 10 off 25 off 100 off
2/~ 18/4 41/8 150/-

GANGED STEREQO POTENTIOMETERS (Carbon)

$W at 70°C. Long Spindle.

Logarithmic and Linear: 5k+5k to IM+1M.
Prices—per ohmic value e;/ch 17% ?ﬁ'

25 off
162/6

100 off
575/-

SKELETON PRE-SET POTENTIOMETERS (Carbon)

High quality pre-sets suitable for printed circuit boards of 0-lin, P.C.M.
100 ohms to 5§ Megohms (Linear only). Miniature: 0-3W at 70°C.+20%
below M, +30% above }M. Horizontal (0-7in.4-0-4in. P.C.M.) or
Vertical (0-4in. x 0-2in. P.C.M.). Subminiature: 0-1W at 70°C.+20%;
below 2-5M, +30% above.

Prices—per ohmic value each 10 off 25 off 100 off
Miniature (0-3W) . . 1/- 8/9 18/9 66/8
Subminiature (0-1W) 10d. 71 14/7 46/8

RESISTORS
High stability, carbon film, low noise. Capless construction, molecular
termination bonding.
Dimensions (mm.): Body: }W; 8 x2-8
W 10x4-3
Leads: 35
10% ranges; 10 Ohms to 10 Megohms (E12 Renard Series).
59 ranges; 4-7 Ohms to 1 Megohm (E24 Renard Series).
Prices—per Ohmic value.

each 10 off 25 off 100 off
w 10% 2d. 1/6 3/3 10/4
W 5% 24d. 1/9 3/8 11/8
w 10%, 24d. 1/9 3/8 147
W % 3d. 2/~ 4/- 12/10
SEMICONDUCTORS
Type 1 off 10 off 25 off 1000ff Type 1 off 10 off 25 off 100 off
AC107  3/6 26/3 63/- 232/9 OAS 2/— 15/- 36/~ 133/4
AC127 2/6 18/9 45/- 166/3 OAS81 2/~ 15— 36/~ 133/4
AC128 2/6 18/9 45/- 166/3 0A202 2/~ 15/— 36/~ 133/4
ADI140  8/— 60/— 144/~ 533/4 0C23 7/4 58/8 132/- 497/8
AD149  9/- 67/6 162/~ 600/ 0C25 6/~ 45/~ 108/- 399/-
AF115  2/6 18/9 45/- 166/3 0C28 9/- 67/6 162/~ 598/6
AF116  2/6 18/9 45/- 166/3 0OC35 6/— 45/~ 108/- 399/—
AF117  2/6 18/9 45/- 166/3 OC44 3/~ 22/6 54/- 199/6
BC107 3/6 26/3 63/- 232/9 OC45 2/6 18/9 45/- 166/3
BC108 3/- 22/6 54/~ 199/6 0OC71 2{- 15/- 36/~ 133/4
BC109 3/6 26/3 63/- 232/9 OC72 2/6 18/9 45/~ 166/3
BY234 2/9 24/3 52/4 177/ OC75 2/4 17/6 42{~ 155/4
BY235 3/- 26/3 56/3 187/6 0OC81 2/- 15/- 36/~ 133/4
BY236 3/3 28/8 61/9 208/4 OC8ID 2/4 17/6 42/- 155/4
BY237 3/6 30/8 65/6 218/9 OC82D 2/4 17/6 42/ 155/4
BY238 3/9 34/4 71/6 227/6 0OC139 3/4 25/- 60/- 221/8
BYZ10 6/— 45/— 108/~ 399/— OC170 2/6 18/9 45/~ 166/3
BYZ11 5/4 40/- 96/- 354/8 OC171 2/6 18/9 45/- 166/3
BYZ12 4/8 35/- 84/~ 310/4 2N2926  2/8 20/- 48/~ 177/4
BYZ13  4/- 30/~ 72/- 266/~ (Green)
Thyristors (5 amp)—Stud mounting.
P.IV. 1 off 0 of 25 off 100 off
100 8/- 60/— 144/ 532/-
200 10/- 75]- 180/- 665/—
400 15/- 112/6 270/- 997/~
VEROBOARD & ACCESSORIES
0-15in. Matrix 1 off 10 off 25 off  0-lin. Matrix 1 off 10 off 25 off
24 X 3%in. 3/3 30/~ 67/9 24 x 3§in. 4/- 37/8 86/-
24 X Sin 3/11 35/10 80/9 24 x 5in. 4/6 42/6 96/3
3% x 3%in 3/11 35/10 80/9 3% x 3%in. 4/6 43/4 100/-
3% % 5in. 5/6 50/— 114/7 3% x 5in, 6 48/4 111/5

5
Spot Face Cutter 7/3 Pin Fitting Tool 9/6
Terminal Pins 2/- (per 25 off); 6/9 (per 100 off)

SEND S.A.E. FOR 1969 CATALOGUE

DUXFORD ELECTRONICS (PW)
97/97A MILL ROAD, CAMBRIDGE

Telephone: CAMBRIDGE (0223) 63687
(Visit us—at our new Mail Order, Wholesale and Retail Premises)
MINIMUM ORDER VALUE 5/-

C.W.O. Post and Packing 1/6
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Trainfortomorrow'sworld
in Radio and Television
at The Pembridge College
of Electronics.

Thenext full time16 month College Diploma
Course whichgivesathorough 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 Radio 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: ‘O’ Level, Senior Cambridge or
equivalent in Mathematics and English.

- To: The Pembridge College of Electronics
. (Dept, PW12), 34a Hereford Road, London,W.2

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

NAME ... .. soineeeiigs

n ADDRESS

632
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SAME DAY SERVICE

VALVE ~ NEW! TESTED! GUARANTEED!

sETs 1R5, 185, 1T4, 384, 3V4, DAF91, DF91, DK91, DL§2, DL94.
8et of 4 for 18/6. DAF96, DF96, DK96, DL98, ¢ for 26/8,

0z4 4/8 |12AX? 4/9| DK32 7/8 | EF184 5/8 |PCL83 9/- |[UBF80 5/9
1A7GT 7/68 [12K8GT 7/- | DK91 5/9 | EHO0 6/3 | PCL84 7/6 |UBF89 8/9
1H5GT 7/3 [128N7GT6/6 | DK92 8/3| EL33 8/9 | PCL86 9/- |UCI2  §/-
INSGT 7/9 |19BG6G17/8 | DK96 7/~ | EL34  0/6 | PCL86 8/8 |UCCS4 %)
1R5 5/9 [20F2 13/6 | DL35 6/- | EL41 10/6 | PENA418/6 |UCCSS 6/9
186 4/3 (20P3 11/8 | DL82 5/9 | EL84  4/8 | PFL20012/8 |UCF80 %/8
1T4 2/9 [20P4 18/8 | DLS4 6/- | EL90 4/6 |PL36  9/8 |UCH42 11/6
384 5/9 |25L6GT &/-| DL96  7/-( EL500 12/6 | PLRl  7/8 |{UCHBI1 8/8
3v4 8/- (25U4GT11/8 { DYS6 5/8 | EMBO 7/6 | PL82  @/8 |[UCL82 7/~
5U4G  4/8 |30C1 6/6 | DYS7 5/9| EMB1L  7/8 | PLR3  6/8 |UCL83 11/8
5Y3GT 5/8|30C15 13/-| EAB(S06/6 | EM84 6/6|PL84 8/6 |[UF41 10/6
5Z4G  7/6|30C17 18/- | EAF42 8/9 | EMB7  7/6 | PL500 18/- [UF80 7/-
6/3012 18/- [30C18 11/6| EB91 2/8| EY5]1 7/8 | PL504 138/8 |UF85 /9
S6AL5  2/3 |30F5 16/- | EBC33 8/-|EYA86 6/6 | PL508 23/6 |UF89  8/9
6AM8 2/9 [30FL1 13/ EBC41 8/9|EZ40 7/8 |PL80Z 14/8 |[UL4l 10/6
6AQ5  4f6 |30FL1214/8 | EBF80 6/8| EZR0  4/6 | PM84  7/8 |ULd4 20/~
6AT6  4/- |30FLI14 18/- | EBF89 8/3 | EZ81 4/8 | PX25 10/8 |UL84 7/-
6AU6 4/ |30LI 8/8 | ECC81 8/8|G:Z32 B8/9 | PY32 10/- |[UMB4 /8
6BAG  4/8 {30L15 14/- | ECC82 4/9 (G234 9/9 | PY33 10/- |UY4l /8
6BES  4/9|30L17 15/6 | ECCB3 7/- | KT61 89 | PY81 5/3 |[UYBS /9
6BJ6  8/6|30P4 12/-1 ECC85 &/-| KT66 18/

6BWE 18/- |30P12 18/9 [ ECC91 8/- | ME140015/- | PY83  5/9 |W119 -
6F13 3/8 |30P19 18/- | ECC80418/- | N78 17/6 | PYRS  6/9 |Z77 2/9
6F14 8/- [30PL1 18/8 | ECF'80 6/6{ PABCS0 7/- [ PYB00 7/6 | Transistors
6123  14/8 |30PL13 15/6 | ECF82 b5/8 | PC86 10/3 | PY801 6/8 [ACIO7 3/8
6F25  13/- [30PL14 18/6 | ECH35 6/- | PC88 10/8 | R18 8/6 |ACI27 2/8
6J6 3/- |36LBGT 8/6 | ECH42 10/8 | PCO6  8/6 | R20  1£/8 |AD140 7/8
6K7G  2/8135Wd4 4/8 | ECH81 §/3fPC97  8/6 (U25 18/- |AF1156  38/-
6K8G  2/9 [3524GT 5/- | ECH84 7/8 | PC900 7/68 | U26  18/- |AF116 3/~
6LI18 8/- (6063  12/61 ECLBO 6/8  PCC84 6/6 | U47 13/68 |A¥117 88
8V6G  3/3 | AC/VP210/- | ECL82 6/9 [ PCC35 8/ { U49 13/6 |AF125 3/8
8VEGT 6/6 |AZ31 9/6 ( ECL83 8/8 | PCC8R 9/ iUs52 4/8 |AF127 3/8
6X4 4/8 |B729 18/8 | ECL86 8/~ | PCC89 10/8 4

6X5GT 5/8 (CCH36 10/- | EF37A 8/6 | PCC18811/8 | U191  18/6 | OC44 /8

7C6 8/9

10F1  14/-|DAC32 7/8 | EF80 4/8 | PCF20018/8 | U301 18/6 [0C72 /6
10F18 7/- (DAF9L 4/8 | EF85 5/3 | PCFB0013/6 | U329 14/8 |OCT5 /6
10P13 15/6 {DAF96 6/6 | EFR6  6/8 | PCFB01 6/9 | US01 19/8 |OCSI /8
12AH8 33/~ {DF33 7/9 | EFR9  5/3 | PCF802 9/- | UABCS0 8/8 [OCSLD 2/8
12AT7 8/9|DF91  2/9 | EF9] 2/9 | PCF30511/6 | UAF42 9/ |0C82 18
12AU6 4/9 |DF96 6/8 | EF94  4/8 | PCF80818/- [ UB4l  6/6 |0C82D 2/8
12AU7 4/9 |DH77 4/-| EF183 6/- | PCL82 7/-|UBC41 8/6 [OCl70 2/68

READERS RADIO

86 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-560 7441

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

PHOTOELECTRIC KIT

CONTENTS: 2 P.C. Chassin Boarda, Chemicals, Etching Manual, Infra-Red Photo-
transistor, Latching Relay, 2 Transistors, Condensers, Resistora, Gain Control;
Terminai Block, Elegant Cane, 8crews, etc. In fact everything you need to huild a
8teady-Light Photo-Bwitch/Counter/Burglar Alarm, etc. {Project Nu. 1) which can be
1 1 1-light i
&

for
m PHOTOELECTRIC KIT
39/6

SELL

Postage and Pack. 2/6 (UK)

? Commonwealth:
g’ SURFACE MAIL 3/6
}‘.‘;
*

PHOTQELECTRIC

RURGLAR ALARM

[IMVISIILE BEAM TYPE)
> AIR MAIL £1.0.0

l Australia, New Zealand

l 8. Africa, Canada and U.B.A.

Also Essential Data Circuits
and Plans for Bullding

10 Advanced Designs

v,

INVISIBLE BEAM OPTICAL KIT

Everything needed (except plywood) for building: 1 Invisible-Beam Projector and
1 Photocell Receiver (a8 illustrated). 8uitable for all Photoelectric Burglar Alarms,
Counters, Door Openers, etc.

CONTENTS: 2 lenses, 2 mirrors, 2 46-degree wooden blocks, Infra-red filter, projector
lamp holder, building plans, performance data, etc. Price 19/8. Postage and Puck.
1/6 {(IJ K.). Commonwealth: Surface Mail 2/-; Air Mail 8/~.

LONG RANGE INVISIBLE BEAM OPTICAL KIT

CONTENTS: As above. Twice the range of standard kit. Larger Lensex, Filter,
etc. Price 29/8. Postage and Pack. 1/6 (U.K.). Commonwealth: Surface Mail 2/6;
Ajr Mail 10/-.

JUNIOR PHOTOELECTRIC KIT

Versatile Invigible-beatn, Relay-less, 8teady-light Photo-Switch, Burglar Alirm
Door Opener, Counter, etc., for the Experimenter.

CONTENTS: Infra-Red Bensitive Phototransistor, 3 Transistors, Chassis, Plastic
Cage, Resistors, Rcrews, etc. Full Bize Plans, Instructions, Data Sheet “10 Advinced
Photoelectric Designs’ .

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

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses, Infra-red Filter, Lampholder, Bracket, Plans, etc. Every-
thing (except plywood) to build 1 minjature invisible beam projector and photocel}
receiver for use with Junior Photoelectrle Kit.

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

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

Send a 8.A.E. for full defailx, a brief description and Photographs of all Hits and ulb
52 Radio, Electronie and Photociretric Projects Assembied.




NEW! HSL.700 MONO
TRANSISTOR AMPLIFIER

A really high
fidelity mon-
aural amplifier
with perform-
ance charac-

teristics  to
suit the most
discriminat-
ing listener.
6 transistor
circuit

with in-
tegrat-
ed pre-
ampli- -
fier aasembled
on special printed sub
panel. AD161-AD162 operating

TRANSISTOR STEREO 8 + 8 MK Il

Now using Silicon Transistors in first five stages ott each
channel resulting i n even lower noise level with improved
sensitivity. A really first-class Hi-Fi 8tereo Amplifier Kit.
Uses 14 transistors giving 8 watts push pull output per
channel (16W. mono). Integrated pre-amp. with Bass,
Treble and Volume controls. Suitable for use with
Ceramic or Crystal cartridges. Output stage for any
speakers from 3 to 16 ohms. Compact design, all parts

in symmetrical complementary pair. Output t
coupled to 3 ohm and 15 ohm speaker sockets. Standard
phono input sockets. Full wave bridge rectifier power
supply for AC mains 200-240v. Controls: Bass, Treble,
Volume/onjoff. Function selector for PUL, PUZ2, Tape,
Radio. The HSL.700 is strongly constructed on rigid steel
chassis bronze hammer enamel finish, size 9} x5 x 44 in.
Performance figures :
8ensitivity : PU1-50m/v. 58K inputimpedance.
PU2-110m/v, 1 meg input impedance.
Tape—110m/v, 1 meg input impedance.
Radio—110m/v, 1 meg input impedance.
Output power measured at 1Kc—6.2 watts RM8 into 3
ohms, 5.8 watts RMS into 15 ohm. Overall frequency res-
ponse 30 c/s-18 Kc/a: Continuously variable tone controls;
Bass, + 8 db to — 12 db at 100 ¢/s. Treble, + 10 db to
—10 db at 10 Ke/s. The HSL.700 has been designed for
true high fidelity reproduction from Radio Tuner, Gramo-
phone deck and Tape Recorder preamp. Supplied ready
built and tested, complete with knobs, attractive anodised
aluminium front escutcheon panel, full circuit diagram
and operating instructions.

Our_Special  £7 19 §

P. & P.7/8.

PP di 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 specification: Freq. response +3dB. 20-20,000 c/s.
Bass boost approx. to +12dB. Treble cut approx. to
--16dB. Negative feedback 18dB over main amp.
Power requirements 25V at -6 amp.

PRICES: AMPLIFIER KIT $£10.10.0; POWER PACK
KIT £3.0.0; CABINET £8.0.0. All Post Free.

Also available STEREO 10+ 10. As above but 10 watts
per channel. PRICES: AMPLIFIER KIT £12. POWER
PACK KIT £3.10.0.

Circuit diagram, construction details and parts list (free
with kit) 1/8. (B8.A.E.).

Official stockists of all
PEAK SOUND HI-FI EQUIPMENT

including the
P.W. DOUBLE 12 STEREO AMPLIFIER as featured
in Practical Wireless April, May and June issues.
Component pack as specified. Total cost £28.5.8 Plus
P. & P. 11/-. (Excluding metalwork, knobs, plugs
and sockets and fuses.)

A.C. mains
200-240

DE LUXE STEREO AMPLIFIER

former
with  full
wave rec-
tification

giving adequate
smoothing with negligible
hum. Valve line up: —2 x ECL86 Triode Pentodes.
1 x BZ80 as full wave rectifier. Two Dual potentiometers
are provided for bass and treble control, giving bass and
treble boost and cut. A Dual volume control is used.
Balance of the left and right hand channoels can be
adjusted by means of a separate “Balance’ control fitte:
at therear of the chassis. Input jtivity is appro tel
300m/v. for full peak output of 4 watts per channel (8
watts mono), into 3 ohm speakers. Full negative feedback
in a carefully calculated circuit, allows high volume levels
to be used with negligible distortion. Bupplied complete
with knobs. Chassls size 11%"w x4*d. Overall height
including valves 5°. Ready built and tested to a high
standard. PRICE 8 gns. P. & P. 8/-.

4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing.
B.8.R. UA25 with latest mono compatible cart.  £6.10.8
Al plus Carriage and Packing 6/6

LATEST GARRARD MODELS. All types availeble 1025,
2025, SP25, 3000, ATB0 stc. Send 8.A.E. for latest Prices!

PLINTE UNITS cut out for Garrard Models, 1025, 2025,
2000, 3000, AT60, 8P25. With transparent plastic cover.
OUR PRICE b gns. complete. P & P. 8/6.

LATEST RONETTE T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/8tereo/78. Only 32/8. P. & P. 2/-.

LATEST RONETTE T/O MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records on
mono t. Only 80/-. P. & P. 2/-.

LOUDSPEAKER BARGAINS
5in. 3 ohm 18/-. P. & P. 3/-.7 x 4in. 3ohm 21/-. P. & .
4/-. 10 x 6in 3 ohm. 27/8. P. & P.6/-. EM.I. 8 x 5 in.
3 ohin with high flux magnet 21/-. P. & P. 4/-. EM.L
13} X 8in. 3 ohm with high flux ceramic magnet 42/-
(156 ohm 45/-). P. & P. 6/-. E.M.L. 13 % 8in. 3 or 15 ohm
with two inbuilt tweeters and crossover network 4 gns.
P. & P. 6/-.
BRAND NEW. 12in. 15w. H/D Speakers, 3 or 15 vhms.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet asserbly £5.10.0.
P. & P. 7/6. Guitar models: 25w. £6.0.0, 35w. £8.0.0.
E.M.1.84ip. HKEAVY DUTY TWEETERS. Powerful ceramic
magnet. Available in 3 or 8 ohms 15/- each: 15 ohms 18/6
each. P. & P. 2/6.
12in. “RA” TWIN CONE LOUDSPEAKER. 10 watts
peak handling. 3 or 15 ohm 87/8. P. & P. 6/-.
35 OHM SPEAKERS
33in. 14/-. P. & P.2/6:7 x 4in.2lf-. P. & P. 4/~
80 OBM MOVING COIL SPEAKERS
High Flux Magnet. 28in. dia. 12/- each. P. & P. 1/6.

SPECIAL OFFER
Hi-Fi Celestion Speaker Unit. Size 6 x 4in. Powertul
11,000 line magnet with specially treated cone sur-
round. 10-12 ohm impedance. Few only at 20/-.
P.&P. 3/8.

DUAL PURPOSE BULK TAPE ERASER AND TAPE
HEAD DEMAGNETISER 42/6. P. & P. 3/-.

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

HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 21/-. P, & P. 1/6.

PYE MICROSWITCHES §/P. C/O. Lever roller action.
Rating 250v. AC at 5 amps. Bize approx. 1 <} xiin.
4/- each. P. & P. 1/~ (6 or more post free).
HONEYWELL MICROSWITCHES. 8/P. C/O. Push button
action. Rating 260v. AC at 15 amps. Size approx.
1§ x § x §in. 8/— 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 §in. 10/~ each. P. & P. 1/6. 6 section Lacquered
Brass. Extends from 6in. to 224in. approx. Maximum
diameter § in. 5/- each. P. & P. }/-.

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: (-210-240v. Secondary
combinations. 0-5~10-15-20-25-30-35-40-60v. half wave
at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at 2 amps full
wave. Bize 7in. long x 33in. wide x 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. 8ec. 12-0-12 at 1 amp. 14/8. P. & P. 2/6.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. 27/8. P. & P. 3/6.
BRAND NEW MAINS TRANSFORMERS for Bridge
Rectifier. Pri. 240v AC S8ec. 240v. at 50mA and 6-3v. at
1-5 amp. Stack size 2} x}x2}in. 10/6. P. & P. 3/6.
{Special quotations for quantities.)

—————— e S ————— L —
BRAND NEW! PARMEKO MAINS TRANSFORMERS
Primary 110v-250v. Secondary 330-0-330v. 100 mA and
6-3v.at 2 amps, 63v at 2 ampsand 6°3 v. at 1amp. Con-
servatively rated. Fully impregnated Electrostatic ecreen.
Suitable for vertical or drop through mounting. Overall
size 43 x 3% x 31in. Weight 8 Ib. Limited number only at
87/8.P. & P.8/-.

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

P. & P.6/6.

QUALITY RECORD PLAYER AMPLIFIER MKIX

A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, ELS84,
EZ80 valves. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
upeaker. Size 7in. wide x 3in deep x 6in. high. Ready built
and tested. PRICE 75/-. P & P. 6/-.

ALSO AVAILABLE mounted on board with output
transformer and speaker ready to fit into cabinet below.
PRICE 97/8, P. & P. 7/6.

DELUXE QUALITY PORTABLE R/P CABINET MKII
Uncut motor board size 143 X 12in. clearance 2in. below.
54in. above. Will take above amplifier and any B.8.R. or
GARRARD autochanger or Single Player Unit (except
AT60 and SP25). Size 18 x 15 x 8in. PRICE79/6.P & P.9/6.

8-VALVE AUDIO

AMPLIFIER HA34 MK 11
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 73" w.x 4" d.x
43" h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
3:duty, double wound mains
transformer and output trans-
2| former d for 3 ohm
speaker, Separate volume control and now with improved
wide range tone controls giving bass and treble lft and
cut. Negative feedback line. Output 4§ watts. Front panel
can be detached and leads extended for remote mounting
of controls. Complete with knobs, valves, etc., wired and
tested for only £4.15.0. P. & P, 6/-.

HSL “FOUR” AMPLIFIER KIT. Similar in appearance to
H A34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. 79/8. P. & P. 6/-.

BRAND NEW TRANSISTOR BARGAINS. GET 15
(Matched Pair) 15/-; V15/10p 10/-; OC71 5/-; OC76 8/-;
AF117 3/6;2G339 (NPN) 3/-.

Set of Mullard 6 transistors OU44, 2—0C45, ACIZISID

SONOTONE 9TAHC compatible Stereo Cartridge with
diamond stylus 50/-. P. & P. 2/-.

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

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT

AMPLIFIER KIT
Type TAl

@® Peak out~
put in excess
of 1} watts.
All stan-
dard British'
components.
® Built on
printed circuit panel size 6 X 8in.
® Generous size Driver and Output Transformers.
@ Output transformer tapped for 3 ohm and 15 ohm
speakers. @ Transistors (GET114 or 81 Mullard AC128D
and matched pair of AC128 o/p). @ 8 volt operation.
® Everything supplied, wire, battery oitps, solder, etc.
@ Comprehensive easy to follow instructions and circuit
diagram 8/8 (Free with Kit). All parts sold separately.
SPECIAL PRICE 45/-. P. & P. 3/-.
Also ready built and tested, 52/6. P. & P. 3/-.

10/14 WATT HI-FI
PLIFIER  KIT

AM!

A stylishly finished \
monaural amplifier
with an output of §
14 watts from
EL84s in pusgh-pull. B
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-15 Q speakerand 2 independent volume controls,
and separate bass and treble controls are provided giving
good 1lft and cut. Valve line-up 2E184s, ECC83, EF86 and
EZ80 rectifier. Blm&)le instruction booklet 2/6 (Free with
parts). All parts sold separately. ONLY £7.9.8. P. & P. 8/6.
Also available ready built and tested complete with std.
input sockets, £0.5.0. P. & P. 8/6.

matched pair AC128 25/-; ORP12 Cadmium
Cells 10/8. All post free.

VYNAIR AND REXINE SPEAKER AND CABINET
FABRICS. Approx. 5din. wide. Usually 35/- yard. Our
PRICE 18/8 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 mA. Made originally for ~Staar’ and “‘Green-
coat’ record player decks. Built in constant speed device.
Tdeal for models etc. Overall size approx 1§ x 15. 7/8 each
P. & P. 16 (8 or morc Post Free)

HARVERSON'S SUPER MONO AMPLIFIER
A super gquality gram amplifier using a double wound
mains transformer, EZ80 rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage,
Tmpedence 3 ohms. Output approx. 3-5 watts. Volume
and tone controls. Chassis size only 7in. wide x 3in. deep x
6in. high overall. AC mains 200/240v. Bupplied absolutely
Brand New completely wired and tested with valves and
good quality output transformer. FEW ONLY.

OUR ROCK BOTTOM 49 / P.&P.
6/-

Open all day Saturday
Early closing Wed. 1 p.m.

A few minutes from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON S.W.19 Te1.: 01-540 3985

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

BARGAIN PRICE
Please write clearly

PLEASE NOTE: P. & P. UHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.

€33




0-0005mFd TUNING CONDENSER
Proved design, ideal for straight or
reflex circuits 2/8 each. 24/- doz.

ELLIOT SEALED

CONTACT REED RELAY ¢
Three circuits closed by 3V or 100MA. 8/8 each.

SLIM TUBULAR MICROPHONE
For hand holding or fronta] suspension—Ilever
switch—high impedance with Jead and plugs for
cassette tape recorder but suitable for most
amplifiers. 1876,

500 MICRO AMP MOVING COIL
METER

2in. flush mounting round meter, ex Government
but unused and perfect. 17/6.

PP3 BATTERY ELIMINATOR
Run your small transistor radio from
the mains—full wave circuit—made
up ready to wire into your set and
adjustable high or low current.
8/8 each.

5000mFd 12v

CONDENSER

Tubular size 3in. x lin. dia.

4/9 each, 48/- doz.

5A, 3 PIN SWITCH

SOCKETS

An excellent opportunity to make

§ that bench dis board you have

needed or to stock up for future

4 jobs. This month we offer 6 Britich

made (Hicraft) bakelite flush

mounting shuttered 5A switch

i sockets for only 10/~ plus 3/6 poat

and insurance. (20 boxes post

B free.)

6in. x 5in. Printed Circuit Board
1deal for dozens of projects. Heavy copper on
3/32in. sheet, 1/8 each or 15/- per dozen.

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

made by Plessey.

Horstmann “‘Time and Set’” Switch

price £8/6, p. & ins. 4/6.

(A 15 amp Bwitch). Just the thing if you want to come home
to a warm house without it costing you a fortune. You can
delay the switch on time of your electrie fires, etc., up to
14 hours from setting time or you can use the switch to give
a boost period of up to 3 hours. Equally suitable to control
processing. Regular price probably around £5. 8pecial snip

ELECTRIC BLANKET BARGAIN

Famous Norvic electrie blanket claimed to be the
most reliable in Britain. We offer at less than
wholesale price “*Corona de luxe’ model, this has
flame resistant super safe element and double-
thick fieecy cover attached by press studs—just
undo the press studs to wash cover—double bed
size 60 x 48in. —thh control awitch giving choice

ATLAS SLIMLINE FLUORESCENTS
THE TWENTYLITE

A Fluorescent lighting
unit made by the famous
Atlas  company, with

o super silent polyester
S e filled choke and radio
suppressed starter. The tube

springs in and out and the whole unit is

beautifully made and finished white enamel. Amazingly
economical. If left on all the time costs only one penny per day
(uses } unit). Measures 2ft. long. Is ideal in Kitchen, Bedroom, Hallway,
Porch, Loft, etc. Don't miss this amazing offer, 88/8 with tube. Assembled
ready to install. Postage and insurance 6/6 extra.

of three heat ion box showing regu-
lar price £0. 39—we offer at £5.10.6, post and
ing. paid.

THERMAL CUTOUT
A miniature device #}in. dia. on one screw
ﬂxing mount—-can be used for motor overload
ti fire alarm Idering iron switch off,
etc. etc.—15 amp contacts open with flame—
;admnt or conducted heat. 1/8 each, 16/ doz.
5 100

STEREO CABINET
8jze 25 x 14 x 94in. deep—speaker compartment
each end—centre portion with hinged lid and
removable bottom has platform for autochanger
and room for amplifier—two tone (red and grey)

1 WATT AMPLIFIER & PREAMP

5 transistors—highly efficient, made for use g3
with tapehead G4 but equally suitable for
microphone or pick up—limited quantity 28/6.
Full circuit diag. also shows tape controls 5/-.

DREAMLAND
CLOCK SWITCH

88/6 plus 3/6 poat & ins.

LIGHT CELL

Almost zero resistant in sunlight increases to 10 K. Ohms in
dark or dull light, epoxy resin sealed. 8ize approx. lin. dia.
é’lﬂ with circuit.

by }in. thick. Rated at 500MW, wire ended.
INSTRUMENT BUZZER

6-12 volts, adjustable tone, a very neat metal cased U.8.A. made unit, approx.

1}in. x lin. x jin. thick. 6/8 each.

The wonderful DREAMLAND 1mains operated
clock switch will automatically switch your
blanket on and off each evening and you will
always have a warm bed. It’s luminous;
you can always see the time and it’s a really
beautiful unit. An idea! gift. Can alsc control
tape recorder, radio, lamp, eto., up to 500 watts.

rexine covered by loud apeaker ends need metal
grilles—with handle and clips—822/8, carriage
and packing 15/-.

23kw FAN HEATER
Three position switching to
suit changes in the weather.
Switch up for full heater (2§
kW), switch down for half
heat (14kW), switch central
blows cold for summer cooling
—adjustable thermostat acts
as auto control and safety cut-
out. Complete kit £8.15.0.
Post and ins. 7/6 or made up
model £4.15.0. Post & ins. 7/6

COPPER CLAD ELEMENT
1260 watts—A4ft. long but bent to U shape, ideal
for overhead heater—just mount reflector above.
12/6 each, plus 4/6 post. £8 doz. post paid.

500W IMMERSION HEATER
For small process tanks, etc., 200/240V
4}in. into tank, 2}in. outside of tank,
dia. approx. 1 in., chrome plated 14/6.
Post and insurance. 4/6.

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

ELECTRONICS (CROYDON) LTD

Dept PW 266 London Road, Croydon CRO-2TH

Also 102/3 Tamworth Road, Croydon

ERSIN

5 CORE SOLDER

for fast, easy,
reliable soldering

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

100 mixed }W and }'W RESISTORS, 10/-; 100 SILVERED MICA CAPACITORS, 10/-;
100 CERAMIC CAPACITORS, 20/-.

and 3rd LF.8. M.W. and

PRINTED CIRCUIT BOARD (ior 6 Transistor Radio) 8} x 2}in. with Osc., 1st, 2nd
d L.W. FERRITE AERIL
giving values of components. (Limited quantity). 80/- (2/6 post).

, 2 gang tuner, circuit dmgrum

MAKE YOUR OWN RECORD PLAYER. —‘Soft-Top" Cabinet 17 x 15 x 7in; motor
board (for BESR UA15 or UA25 Autochanger); 1 Tygan for front covering; Amplifier
with UY85 and UCLS82 valves; Tone & volume, with knobs; 3 ohm londspeaker to fit:

required. full assembly instructions. All for £6.10.0 (part carr. 10,-)
SAVBIT ALLOY THIN GAUGE STEREO AMPLIFIER type HV—
ALSO REDUCES SOLDER, 2 x 3 Watts

Fully built. On off, sep. vol. and tone each channel
12 x 4% x 6in. high. EZ80. 2 x ECL86; for 3 chm
speakers, double wound main traps: fixing fianges
and basge plate; suitable for crystal cart., tuner ete.
$6.10.0 (8- p. & p).

COPPER BIT WEAR.
Ecomically packed for
general electrical
and electronic
soldering. 90 ft.
18 gauge on

ESSENTIAL FOR
soldering small components
and thin wires. High tin
content, low
melting point,
60/40 alloy, 202 ft.

STEREO AMPLIFIER type RC—
2 x 3 Watts

i Fully built. 2 x UCL82, metal rect: ganged vol.
plastnc reel. 22 ga,uQe on and tone cont: on-off, balance. 11 x 3} x 4in. high,
Recommended plastlc reel. Double wound mains trans. with supporting

o retail price 15/_ Recommended brackets. For 3-ohm speaker. £8 (8/-p. & p.).

retail price 15/-

MONO GRAM CHASSIS

3 Wave band long-med-short. Gram.,

200-260v AC

A RANGE OF INVALUABLE FOR STRIPPING Ferrite aerial. Chassis 13 x 7 x 5in. Dial 13 x 4in.
SOLDERS IN HANDY | FLEX, THE NEW AUTOMATIC Bra5, EBORL, BLeG. 60, Brioe 510188,
DISPENSERS. OPENING BIB WIRE STRIPPER (1/6p. & p.).

AND CUTTER, easily

AUDIO ACCESS. mn. vriler 10/-. 8td. jack plug moulded 2/6; metal 8/8; socketr 2/8;

adjustable for all
REF. ALLOY SWG standard 3-5 and 2-5mm jack plugs and sockets 1/- each: phobo plugs 1/, metal &f«; sockets:
= - single 10d., double 1/3, triple 2/-; phono line couplers 8/-; 3-pin DIN plug £/8, 4-pin
aA 60/40 18 2/6* diameters. Plastic 8/-, 5-pin 8/4; sockets: 3-pin 1/8, 5-pin 1/8; DIN speaker plug 2/8; one-yd screened
covered handles lead with phono plug attached, 7 for 10/-; 1-yd with 2-6mm jack plug 10 for 10/-.
Size5 ) b d All post paid, minimum order 10/-.
..‘.'I?; Savbit 18 2/6* canig s0) nerl s BAKERS’ Selhurst Speakers, 12in., cast frame, 3, 8 or 15 obm (state which). Group 25
ted) as wire cutter. (25 watt) for guitars, ete, £6.8.0; Stalwart 45-13,000cps, 15W £8.6.0; de Luxe Mk2
15  6o/40 22 3j* Recommended dual cone 25-16,000cps. 15W £9 (all carr. paid) less 10% for 2 speakers.

retail price 8/6

*Recommended Price

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,

Fram Elactzical and Hardware shops, H unnbiainakle, weite oz

Multicere Solders Lud., Homel Hempstead, Herts
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There'sSomething for Everyonein the

NEW HEATHKIT CATALOGUE!

e GUITAR PRACTICE
AMPLIFIER

e ELECTRONIC
METRONOME

e AMBASSADOR
SPEAKERS

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

LOW-COST ‘vwvm’
e SEVERN
AM/FM RADIO
e FABULOUS STEREO
HI-FI COMPACTS
e STEREO

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

e MANY OTHER MODELS
TOO0 NUMEROUS TO
MENTION

Send for this

FREE Catalogue
and see for yourself, Today!

= B HEATEIIT
i ——

DAYSTROM LIMITED

HEATHKIT DIVISION
GLOUCESTER GL2 6EE
Tel. Gloucester 29451 Telex 43216
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Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 1/8d. per word (minimum order 20/-), box number 1/6d.
extra. Semi-displayed setting £5 2s. 0d. per single column inch. All cheques, postal orders, etc., to be
made payable to PRACTICAL WIRELESS and crossed “Lloyds Bank Ltd.” Treasury notes should
always be sent registered post. Advertisements, together with remittance, should be sent to the Classified
Advertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon
Street, London, E.C.4 for insertion in the next available issue.

s
MISCELLANEOUS EDUCATIONAL
ETCHED PRINTED CIRCUIT BOARD
KITS. Full instructions 19/6 C.W.O. ‘Circuit- RADIO AND TELEVISION SERVICING
etch’, 12 Cambridge Road, St. Albans, Herts. RADAR THEORY AND MAINTENANCE

EC

BUILD IT in a DEWBOX quality cabinet.
2in. x 24in, 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.

THE NEW
ELECTRONIC MUSIC FOR YOU

Then how about making yourself an electric
organ? Constructional data available—
full circuits. drawings and notes! It has
5 octaves, 2 manuals and pedals with 24
stops—uses 41 valves. With its variable
attack you can play Classlcs and Swing.
Write NOW for free leaflet and further
detalls to C. & S,, 20 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 S50pA
meters, 25/- post paid. HURRY. D.E.-W. Ltd.,
254 Ringwood Road, Ferndown, Dorset.

SCREWS. 1 Ib. assorted countersunk wood-

screws for 10/- post paid. CLARKES HANDI-

SRAFTS, Bridge Street, Sturminster Newton,
orset.

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.

POWER SUPPLIES No 19. Input 100/250
VAC, two separate outputs 12 VDC 3 amps.
6 amps in parallel or 24 VDC 3 amps. Metal
cased, tested, excellent value £2.17.6, carr.
15/, R. COUGHLIN, 74 Heol Gabriel,
Whitchurch, Cardiff. Tel: OCA2 67746,

6 OR 12 VOLT
FLUORESCENT LIGHTS

12 ins. 8 Watt tube ample iight for caravan, tent,
etc. Fully transistorised, low battery drain.
Unbeatable at £2 1 9 6 post paid.

50/-
4 WATT GRAM AMPS.

or in kit form

Write for details to:

TELECOMMUNICATIONS

This private College provides efficient theoretical and practical training in
the above subjects. One-year day courses are available for beginners and
shortened courses for men who have had previous training.

The Secretary, London Electronics College, 20 Penywern Road,
Earls Court, London, S.W.5.

Tel. 01-373-8721

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.LE.T. (Dept. 168K),
Aldermaston Court, Aldermaston, Berks.

RADIO OFFICER training courses. Write:
Principal, Newport and Monmouthshire
College of Technology, Newport, Mon.

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progressive
post in Radio, TV and Electro-
nics. Expert tuition for City &

Guilds (Telecoms and Radio
Amateurs’) R.T.E.B., etc. Many
unique diploma courses incl.

Colour TV, Electronics, Telemetry
& 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 Street,
Loughborough.

Volume and tone controls, mains t
3C) output, new and hoxed POST

65/ PAID
SALOP ELECTRONICS Callers welcome
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.0. stating model required.
Also limited range of components and spares.
Send details of your requirements. R.D.I. Ltd.,
Chilton Works, Garden Road, Richmond,
Surrey.

636

AERIALS

BAKER and BAINES

FOR TELEVISION AND FM AERIALS
Examples of prices: FM dipole 21/-, H 38/-,
BBC dipole 30/-, X 38/-, H 42/-, 3 ele 89/-,
ITA 3 ele 26/-, 5 ele 34/-, 8 ele 47/6, 13 ele 71/-,
Double 8 112/, 13 159/-, combined BBC/ITA
145 45/-, H+5 69/-, X+ 5 75/-, BBC 2 14 ele
37/-, 18 ele 54/-, 22 ¢le 63/-, double 22 142/-,
Poles, lashings, Coax, diplexers, etc. SAE for
lists. Please state channel when ordering.
11 DALE CRESCENT, TUPTON, CHESTERFIELD

SITUATIONS VACANT

TV and Radio, A.M.LE.R.E., City & Guilds,
R.T.E.B. Certs., etc. on ‘Satisfaction or Refund
of Fee’ terms. Thousands of passes. For full
details of exams and home training Courses
(including practical equipment) in all branches
of Radio, TV, Electronics, etc. write for 132-
page Handbook—FREE. Please state subject.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Dept. 137K), Aldermaston
€ourt, 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., AM.LE.R.E.,
AMS.E. (Mech. & Elec.), City & Guilds,
AM.IMI., AILOB, and G.C.E. Exams.
Diploma courses in all branches of Engineering
—Mech., Elec., Auto., Electronics, Radio,
Computers, Draughts., Building, etc. For full
details write for FREE 132 page guide:
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, (Dept. 169K), Aldermaston
Court, Aldermaston, Berks.

SEmMIicompPs
ardy

Semiconductor enthusiast wanted
living in Wembley region with
interest in semiconductors and
integrated circuits to train as
inside sales engineer. Good start-
ing salary and prospects. Apply
to Managing Director, Semi-
comps Limited, Station Wharf,
Alperton, Middlesex.01-903 3161.

SHORT-WAVE LISTENERS

INTERESTED IN SHORTWAVE RADIO?
Then you’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. RADIO WORLD-
WIDE LISTENERS CLUB, WNYW Inter-
national, Dept. 188, 485 Madison Avenue,
New York 10022 USA.

\



SERVICE SHEETS

ELECTRICAL

SERVICE SHEETS. RADIO, TV. 5000

Models. List 1/6. S.A E. Enquiries. TELRAY,
11 Maudland Bank, Preston, Lancs.

LARGE SUPPLIER
OF

SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADI0S)

Only 5/~ each, plus large S.A.E.

(Uncrossed P.Q.'s please, returned if
service sheets not available.)

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11
We have the largest supplies of
Service Sheets (strictly by return of post).
Please state make and model number
alternative.

Free TV fault tracing chart or TV list on
request.

Mail order only.

SERVICE SHEETS (75,000) 5/- each: please
add loose 4d. stamp: callers welcome; always
open. THOMAS BOWER, S 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 avaitable.,
Please send S.A.E. with all ordersjenquiries.
HAMILTON RADIO, 54 London Road,
Bexhill, Sussex.

RECEIVERS & COMPONENTS

HecTmic

BEST EVER 200/240 VOLT “"MAINS"
SUPPLY FROM 12 VOLT CAR BATTERY
Exclusive World 8coop Purchase. The fabulous

k. 2D American Heavy Duty D: Unit with
2 Massive 220 watt output snd giving the most
brilllant 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 UB.A. Govt. by
Deleo-Remy. This i t hine s
able elsewhere.
Brand New and Fully Tested, only £4.10.8, plus
10/6 postage. C.0.D. with pleasure, Money back if not
delighted. Please send s.a.e, for interesting ilus.
details.
Dept. PW STANFORD ELECTRONICS, Rear Derby
EBoad, North Pr de, Black 1, L k

FOR SALE .

SEEN MY CAT? Tools, Rod, Bar and Tube,
Small Screws, mechanical and electrical gear.
21-years’ trading £6,000 in vouchers given away.
Free Cat. of 5,000 items. S.A.E. to: K.R.
WHISTON, Dept. VCW, New Mills, Stock-
port.

MORSE ™ace 1y

FACT NOT FICTION. If you start RIGHT you will be
reading smateur and commercial Morse within a monih.
{Normal progress to be expected.)

Uning sctentifically prepared 3-speed records you

automatically learn to recognise the code RHYTHM
without transiating. You can't help it, it's easy as learning
a tune. 18 W.P.M. in 4 weeks guaranteed

For detalls and course C,0.D. ring, 5.5.d. 01-660 2896

send 84d. stamp for explanatory booklet to:
@B0MS (BOX 11), 46 GREEN LANE, PURLEY, SURREY

FANTASTIC . SALE. 1,000 of the following
Amplifier Kits to clear:

List price Sale price P.8
5watts  £3.15.0 £1.17.6
7 watts  £6.19.0 £2.7.6 9V

RADIO, TELEVISION over 3,000 models.
JOHN GILBERT TELEVISION, 1b Shepherds

Bush Rd., London W.6. SHE 8441.

BOOKS & PUBLICATIONS

SURPLUS HANDBOOKS

19 set Circuit and Notes . §8/6p/p6d.
1185 set Circuit and Notes . 8/8piped.
H.R.O. Technical Instructions . 5/8pjped.
. 38 set Technical Instructions . 5/6 p/p 6d.
48 set Working Instructions .. 5/8 pfp6d.
88 set Technical Instructions /- plp 6d.
BC.221 Circuit and Notes - .. 5/8p/p6d.
Wavemeter Class D Tech. instr, 5/86 p/p 6d.
18 set Circult and Notes . .. S§/6piped.
BC.1000 (31 set) Circuit and Notes .. 5/8 p/p 8d.
CR.100/B.28 Circuit and Notes .. 10/~ p/p 9d.
R.107 Circult and Notes 7/~ p/p 8d.
AR.88D Instruction Manuai .. .. 18/-pfp 8d.
62 set Circuit and Notes . 8/8piped.

Circult 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 Receiver circults 7/8 post free

Colour code indicator 2/6 p/p 6d.
S.A.E. with all enquiries please.
Postage rates apply to U.K. only.

Mail order only to:
INSTRUCTIONAL HANDBOOK
SUPPLIES
DEPT. PW, TALBOT HOUSE,
28 TALBOT GARDENS, LEEDS 8

10 watts  £8,19.0 £2.17.6 9

v
M. GLEAVES & BROTHER, 28 Wenny

Estate, Chatteris, Cambs,

WANTED

WE BUY New Valves, Transistors and clean
new components, large or small quantities, al}
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-
WILLETTS,
37 High Street, West Bromwich, Staffs. Tel.:

grams, transistors, etc. STAN
WES 0186

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD
103 North Street, Leeds 7

AVO METERS, MODELS 8 & 9,

, ANY
QUANTITY, ANY CONDITIOI\{A,CALSO
HUGGETT'S LTD.,

2/4 PAWSONS ROAD, W. CROYDON.

WE ARE BREAKING UP
COMPUTERS

EX COMPUTER PRINTED CIRCUIT
PANELS 2in X 4in. packed with semi-conductors
and top quality resistors, capacitors, diodes,
etc, Qur price, 10 boards 10/, P, & P. 2/-. With
a guaranteed minimum of 35 transistors

SPECIAL BARGAIN PACK. 25 boards for £1,
P, & P. 3/6. With a guaranteed minimum of 85
transistors. 100 boards §8/-. P, & P, 7/6. With a
guaranteed minimum of 350 transistors,
GIANT PANELS. 53in. X 4in., min. 20 tran-
sistors, 8 X 56 uH Inductors, resistors, diodes,
etc. 3 for £1. P. & P. 2/-,

As above, only 21 transistors, 70 diodes, 62 min-
#th.W resistors. 3 for 25/-. P. & P. 2/-,
PANELS with 2 power transistors sim, to 0C28
on each board -+ components. 2 boards (4 »
0C28) 10/-. P. & P. 2/-.

TRIM POTS. On2in X 4in boards -+ Ta caps
and other components. Ideal for organ keyboard
tuning etc. 10082, 50002, 15K., 20K. State require-
ments, 5 boards 10/-. P. & P. 2/-.

NPN GERMANIUM TO5 1 WATT POWER
TRANSISTORS. On smali heat sink, on 2In. X
4in. panel. 5 for 10/, P. & P, 2/-,

POWER TRANSISTORS. Sim, to 2N174
ex-eqt. On Finned Heat Sink (10D}, 4 for £1,
P.& P.§/-.

DIODES. Ex eqpt., Silicon, 150 PtV, 10 amp.
4 for 10/-. 150 PIV, 20 amp. 4 for £1, Post free.
OVERLOAD CUT OUTS. Panel mounting
in the following values ... 5/- each. 3, 4 amp.
P.&P,1/-,

MINIATURE GLASS NEONS, 13/6 doz.
PAPST FANS. Powerful Extractor/Blower
fans. 43in. X 4iin. X 2in. 230/250V, 100 ¢.f.m.
2,800 r.p.m. 50/~ post free.

MICRO SWITCHES. Miniature bution type,
16/- doz. P. & P. 1/6.

NEW SPRAGUE. 0-22:F 250V small capacitors.
5/-doz, P. & P. 1/-.

NEW SPRAGUE ELECTROLYTICS. 4uF
150V. 5/= doz. P. & P. 1/,

NON-POLAR TANTALUM CAPS. 2.2:F 50V.
16{- doz. P. &. P. 1/,

LARGE CAPACITY ELECTROLYTICS
4%in., 2in. diam. Screw terminals.

7/8 each post free.

4 000iLF 72V d.c. wkg,
10,0001.F 25V d.c. wky.
25,0002 F 12V d.c. wkg.

4%in. X 13in. Plessey 5,000uF 55V d.c. wkg.
8/- each 3in.X 1in. Plessey2,0001.F 25V d.c. wkg,
8/- each. 4fIn. X 1fin. screw termlnals 2,500 F
$5V d.c. wkg. 6/- each.

KEYTRONICS,
London, W.8.

52 Earls Court Road

Mail order only
Tel. 01-478 3499

BARGAIN PARCELS

Any §, 9/-; 10, 14/-; 100, £5.10.0 from the
following:

ECC82, ECL80, EF80, EF85, EF183,
EBF89, EB91, EY86, PCC84, PCC89,
PCF80, PCL82, PCL83, PCL84, PL36,
PL81, PY33, PY81, PY82, U191, 6-30L2,
30FL1, 30Fs.

U.H.F. AERIAL BOOSTER

Transistorised, cavity tuned, high-gain.
All uhf channels. Complete with battery
and lead, 69/-, p. & p. 1/-. VELCO
ELECTRONICS, 62 Bridge Street, Rams-
bottom, Bury, Lancs.

INTEGRATED CIRCUITS at lowest price.
GE Type PA 234, 1 Watt Audio Amplifier
17/6 each inc. data. Newest GE Silicon NPN
planar transistor 2N5172, 25 Volit, 200 mW,
hfe 100 min. Epoxy for economy. Passivated
for reliability. 1/9 each. CW.O. P. & P. 1/- per
order. JEF ELECTRONICS, 12 York Drive,
Grlappenhall, Warrington, Lancs. Mail Order
only.
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TRANSMITTER—

@ Crystal controlled tone Tx
12v. operation. Silicon
transistors. In smart blue
anodised case with micro-switch.

Txonly £6.5.0

MODEL MART
3 COMBERTON ROAD
KIDDERMINSTER. Tel. 5879

Single channel Radio Control at a price you can afford

RADIO CONTROL PRODUCTS

EXCELLENT RANGE AND PERFORMANCE

SUITABLE FOR MODELS OF ALL KINDS
ONLY £10.10.0 COMPLETE
Full off-the-shelf Guarantee, including crash damage, for 1 year
OBTAINABLE FROM

OR DIRECT FROM

RECEIVER—

@ Relayless weight 130z.
Size 23 x 1% x £ in., working on
4-5 «volts. In matching
biue case.

Rxonly £4.5.0

RADIO CONTROL PRODUCTS
38 FRANCHE ROAD
KIDDERMINSTER, WORCS.

COMMUNICATIONS RECEIVER. RCA
ARS88D fine condition but reguires new
smoothing pack, £30 or nearest. TAYLOR,
60 Headley Park Avenue, Bristol 3.

FET HI-FI PRE-AMP MODULE
Latest low-noise FET in special circuit.
Matches ANY ceramic/Xtal PU, Xtal mike,
valve pre-amp, FM tuner, etc. DIRECTLY
into ANY transistor power amp. Input
impedance 2 Meg. Dist. <0-2%, 25 Hz—
200 kHz - 1 dB. Power 6-24 volts, Neg. earth.

With full instructions ONLY 25/-, post free
(Stereo pair 45/-). Mail order only. c.w.0,

W. T. MORRIS
1 Birch Drive, Shawbury, Shrewsbury.

We have in stock, quantities of Solartron
Laboratory Oscilloscopes type CT316,
reconditioned Avo Meters, radio receivers,
and thousands of assorted components,
including high voltage capacitors. Send
9d. stamps or P.O. for details.

D. F. ELECTR-VISION

4 Huntingdon Close, Cranbrook, Kent

FOR TOP DISCOUNT ON
Changers, Amplifiers, Speakers
visit the
HI-FI CENTER
15 Market Shops, Victoria Road
CHELMSFORD, Essex

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.

BRAND NEW ELECTROLYTICS, 15/16 volt,
0,5, 1,2, 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.

CONSTRUCTOR'S BARGAIN PACK

containing 10 PNP germ. transistors, 10 sil. diodes, 2
ex-computer panels (dozens of useful components), 3
reed switches. 50 mixed resistors (1 to 1 watt), 25 con-
densers. All components brand new (diodes and transis-

tors untested, not guaranteed). tnbelievable value af*

22/6 + 2/6 p.p. SATISFACTION GUARANTEED OR
MONEY BA(,

BRAND NEW HEADPHONES u:mplrh with

heavy duty hand mike. To clear at only 15/- + 3/- p.p.
6 new ARP 12 valves - /- post free, 12—10/- post frce.

MEPPEN-WALTER MAIL ORDER
12 GLEDHOW PARK DRIVE, LEEDS LS? 4J8
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P.C. Boards brand new but have corners cut off at
the request of the manufacturer,

P.C.I: Rectifier assembly with 4 siilicon diodes
HS3108 800 p.i.v. at 165 M/a I, 25 mfd. 50 vw,
trapsistor electrolytic, 1, germanium diode 2102, 2
resistors, | R.F. choke 4/8 each.

P.C.2: Rectifier assembly with 4 silicon diodes
HB83106 600 p.i.v. at 165 M/a 4 silicon diodes 18134
400 p.i.v. at 200 M/a, 1 germanium diode 2102, 6
resistors, 1 capacitor 25 mi. 50 vw. 6/8 each.

P 2nd Mixer units OA73 as mixer, AF114
crystal oscillator with 1141156 Mc/s miniature wire
ended crystal, GETS887 or equiv. as 455 1.F. amp.
converts 1007 Mc/s LF. to 455 Kc/s with conneeting
data, used ex-equip. 1216,

P.C.4: Board containing 2 NKT223A, 1 NKT228,
9 transistor electrolytics, 4 paper capacitors, 18,
10th watt resistors, 1 pot core, B7G valveholder
and minjature potentiometer, 8/8 each.

T.V. Pre-amnps 1, AF139, plus resistors ete., approx.
13in. 8q. 8/- each (no details). S8end for list of other
P.C. boards L.F. strips, R.F. units, modulators ete.
Tuning capacitors 125 plus 125pf, approx. lin. cube,
iin. spindle direct drive, only 3/8 (brand new).

Tag strips 4}in. long 9 insulated tags and 2 earth
tags box of approx. 144 new and unused to clear at
15/- post paid.

ELECTROLYTICS (can type) 32 MFD. 430 vw.
4/6 each.

POLYSTYRENE capacitors 1000 pf. and 3000 pf.
30 vw. 59 tol. 2/8 doz.

OUTPUT transformers to suit single ECLR6 ete.
4/~ each.

TRANSISTOR 470 Ke/s single tuned 1.1 trans-
formers, no data 1f- each,

S.AE. for new list. POSTAGE AND PACKING
PLUS 1'6. MAIL ORDER ONLY.

A. J. H. ELECTRONICS
59 Waverley Road, The Kent, Rugby
Warwickshire. ‘Tel. Rugby 71066

BARGAIN LIST
Trawsistors 0C44, 0OC71, 0C72, 0C45, at 2/- each.
0C140, B8Y26, BYZ12, BYZ16 at 8/- each.
Metal Rectifiers, 12v lamp contact eooled tee, 8/9 each.
Metal Rectifiers, 12v 2amp at 3/8 each. Metal Rectifiers,
12v 4amp at 718 each. TV Metal Rechﬁers 250v 200m/a
at 4/6.
Edgewise Volume Controls 5k Jap Replacements, 8/8 each.
Panel Meters, new square Clear Plastic, 1.65 x 1.65 0-1ma
Front at £1.0.0 each.
Panel Metera 500 micro amp at £1.4.0 each.
Toggle 8witches SP8T, 2/6. DPDT at 8/ each.
New Renistances small § watt, at 3d. each.
Transformers-Subminiature output 3 ohms for 0C72
etc. at 2/6 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 10d. 8in. x 6in. at
1/8 each
,undensers 25mf 26v at 1/-. %in. Iron dust cores at
6d. per doz.
Miniature slide switches DPDT at 1/6 each.
Aluminium Panels 6in. x 4in. at 1/3. 8in. x 6in. at 2/- each
Earpieces with lead and 3-5 mm Plug 1/9.
Mail Order Only. Post & Packing 1/-. 8.A.E. for List.

HALSE SERVICES

36 GLOUCESTER ROAD, FELTHAM, MIDDLESEX

VALVE SALE

All brand-new and perfect, guar. six months.
DK96 7/4, DL96 6/4, DY86 5/8, ECF80 6/6,
ECLS80 6/4, EFI83 5/2, EL34 9/6, EY86 6/1,
PCF36 8/3, PCF801 6/9, PY801 6/4, UCC85 6/-,
UCLS82 8/4, UY4l 6/7, 6)6 2/-, 6V6GT 5/8.
Orders {0/-and overare post paid, under add 6d.
Full price lists with goods or free on request.

J. R. HARTLEY

78B High Street, Bridgnorth.

Shropshire

RECEIVERS & COMPONENTS
(continued)
150 NEW ASSORTED Capacitors, Resistors,
Silvered Mica, Ceramic, etc. Carbon, Hystab,
Vitreous, {-20 watt, 12/6 Post Free, WHITSAM
ELECTR 33 Drayton Green Road,
West Ealmg, W.13.

COMPLETE RANGE of Amateur, Aircraft,
Communications receivers. Chassis, panels,
meters, cabinets, microphones, etc. Stephens-
James Ltd., 70 Priory Road, Liverpoal 4.
Tel. 051-263-7829.

AMATEUR TIDYING UP. Receivers, power-
packs, valves, components. Very cheap.
S.A.E. list. A. MacRae, 94 Farrar Road,
Bangor, Caerns.

EMSAC BASIC ANTENNA SYSTEMS.
Two meter converter—assembled £10, kit
£8.10.0. Send SAE for details of this and
antenna systems, antenna tuning units, etc, to--
Electronic & Mechanical Sub-AssemblyCo.Ltd..
Highfield House, West Kingsdown, Kent.

NEW VHF KIT

Receives Television 8ound, Ambulances, Aireraft, Radio 2,
3 and 4 on VHF etc,

This nove] little set will give you endless hours of pleasure
and can he built in one evening. The Kit comes with easy
to follow instructions and circuit. Powered by 9v Battery.
Jomplete with built in Jack Plug Socket for use with
Earphones or Amplifier.

ONLY 57/-. P. & P. FREE UK. ONLY

Postal Orders, Lheques to

De
Galleon Trading Co., 298A Lmlge L.me Romford, issex.

NEW VALVES

Guaranteed and Tested
24-HOUR SERVICE

1R6 5/6 | DLo4 5/ EY5l 6/9 | PLR4  6/8
185 4/3| DL96  6/9 | EYS6 59 | PL500 12/

3v4 5/8 | EABC805/9 | KT61 8/8 | PY33 10/-
6AQ5 4/3 | EBC41 9/8 | KT66 16/9 PYSl  5/-
6V6G 8/~ | EBF80 8/-| N78 17/- | PY&2  §)-

25L6GT 4/6 | EBF89 5/9 | PABC80 6/9 | PYBS  5/3
30C18 8/6 | RCC82 4/- [ PC86 10/8 | PY8S8 6/6
30FL1 13/6 | ECC83 4/8 | PC88 10/8 | PYS800 6/3
B30FL12 14/ ECCS5 5/- | PCO7 8/38 | PYB01 6/8
30FL14 11/ 5/6 | PCO00 7/~ | R19 a/3
ECH42 10/0 PCC84 6/8 [ U2 12/9
30P19 11/ H81 PCC89 8/11 | U26 11/6
30PL1 13/6 ECLSO 0/3 PCKF30 5/11 { U191 12/
30PL1314/9 | ECL82 6/3 | PCF801 6/6 | U193 8/6
CCH35 9/8 | ECL86 7/8 | PCF802 8/8 | TABCRO0 /-
CL33 17/6 | EF37A 6/- | PCF805 8/6 | UBC41 8/3
DAC32 6/9 | EF39 4/8 | PCF80811/9 { UBF89 6/3
DAF91 4/3 | EF80 4/8 | PCL82 6/8 | UCC85 6/8
DAF96 6/3 | EF85 4/9 | PCL83 8/ | UCH42 10/8
DF33 7/8 { EF86 6/3 | PCL84 7/- | UCH81 8-
DF91 2/9 | EF89 4/8 | PCL85 8/- | UCL82 /9
DF96 8/3 | EF183 5/8 | PCL86 8/— | UF41
DK32 6/8 | EF184 §5/3 | PFL20011/9 | UF89  8/-
DK91 5/8 | EH90 6/- | PL36 8/3 | UL41 10/3
DK96 6/8 | EL33 8/3 | PL81 7/- | CL84  @/3
DL35 4/9 | EL41 10/8 | PL82 5/9 UY4l 8/3
DL92 5/9) EL84 4/9 ) PL83 6/3 | UY8s 5/3
Postage on 1 valve 9d. extra. On 2 valves or more,

postage 6d. per valve extra. Any parcel insured against
damage in transit 8d, extra. Office address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON, N.t6

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.A.E. for literature.

JOHNSON’S (RADIO)
St. Martin’'s Gate, Worcester



Mon.—Sat. 9 a.m.

R.S.T. VALVE MAIL ORDER CO.  cowiitiinsn

Open Dally to Callers

BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM S.W.16 o ot

1A7  7/9 | 6BQ7A 7/- | 6K7M 6/6 | 7Y4 B/ , 20P5 80/ | 80 7/6 | DF96  7/6 | ECF80 6/6 | EM80 7/8 | PC87  8/9 | RG5/50080/-
6BR? 17/- | 6K7G  2/- | 9BW6é /- | 2546 5/9 |85A2  7/8 | DH77 4/9 | ECF82 6/8 | EMB1 8/3 | POCS4 8/8 | 8130  40/-
1H5 7/~ | 6BR8 18/8 | 6K7GT 4/8 | 10C1 18/6 | 35L6GT 7/- | 150B2 11/8 | DKS2 7/9 | ECH21 12/8 | EM84 7/8 | PCC89 10/8 | BP4 8/~ | UL84  7/-
1LD5  6/- | 6B87 88/ | 6K8 9 {1002 19/6 | 26Y5 6/ [ 150C4 9/8 | DK91 6/- | ECH35 11/8 | EBU15080/- | PCC18910/6 | BP41  5/6 | UMB0 &/8
INSGT 8/- | 6BW6 14/8 | 6K8M 11/8 | 10F1 140 ( 25Z¢  6/8 | 801 o/¢ | 0E92 9/ | ECH42 11/- | Y51  7/6 | PCF80 6/9 | B
i1R6 6/~ | 6BW7 18/- | 6K8G  3/- | 10F3 18/~ | 25Z5  8/- | 807 o/- | DK96 7/9 | ECHS1 5/9 | EYs6 7/- | PCFé2 8/6 | 8TV280/80 | UU7 #/-
604 10F9 10/8 | 2626  8/6 | 813USA DL6s 85/ | ECHS3 8/6 { EZ35 6/ | PCF84 B8/- 95/~
185 46 | 6C5G 5/~ | 6K25 15/~ [ 10F18 8/- | 28D7 /3 120/~ | DL92  6/8 | EcLso 6/0 | EZ40  8/8 | PCF86 9/- ' 8U25 10/8 | UUS  8/8
6C6  3/9 | 10L1 /- (30C) /8 |81s 75/~ | DL93 4/~ | ECLs2 7/~ | BZ41  9/6 | PCF801 9/9 | BU215012/6 | UV21 9/8
sA¢ 4/ |6Csc  6-16L6G /9 | 10LD1110/6 | S0C15 18/- | 866A 15/~ | DLO4  6/0 | ECLSS 10/3 | EZ80  5/8 | PCKG02 B/ | T4l ~ 17/8 UY4 8/e
3Q¢  7/o | 6CD6G 24/- ( 6L18  6/- | 10P13 18/6 | 30C17 16/- | 854 5/8 | DLO5 7/0 | ECL86 ¢/- | EZ81  5/6 | PCF80515/- | TDD4 8/6 | UY8S 8/
3Q5  7/-|6CHE 7/6|6Q7G_ 6/~ [11ES 20/ | 30Cle 1§/- | 1626  6/6 | DLSG 7/6 | rCLL800 | GZS0 10/- | PCFEOS18L | 10 76 | VMP4G17/-
384 6/s | 6CW4 18/~ [ 6Q7GT 8/8 | 12AT6 4/9 | 30FS 17/~ | 4022AR87/- | DM70 @/ 30/- | GZ32 10/~ | PCF80818/8 | Ul4  7/6 | VP4B 265/-
sV4  6/p | 6DS 19 | 6SATM 7/ [ 12AT7 /- [ 30FL1 18/- | 5763 1B/- | DY86 8/- | gFp $0/- | GZ84 11/- [ PCL82 7/9 | Ul¢  85/- | VR105/30
SR4GY 1078 | 8ES 16 | 68C7 i- | 12406 5fe | soFL1210/- [ 7298  #/- | DY®T /- | EF37A 7/- | KT36 18/ | PCL83 10/8 | U25  15/8 8/
SUG o/ |6F1  18/8 | 68G7  8/- | 12AUT §/9 | S0FL1416/6 | 7475 14/~ | ESSCC 1B/- | EF39 g/ | KTGL 17/6 | PCLs4 8/68 | U26  15/6 | VR150/30
5V4G 6 | 6FSG 8/ |68H?7  3/8|12AX7 /3| 30L15 17/- | A6l  9/8 | EAS0 8/6 | EFdl 10/~ KTes 81/ PCL85 9/3|U78  4/8 8/-
SYSGT e/ |OFSG O/-|68r7 6/~ 112BA6 8/~ |30L17 17/- | ATP4 2/3 | EABCS06/8 | EF50 5/~ | KTS1 35/~ | PCL86 9/8 | U191 13/0 | VT25 16/-
524G 7/ | SF8G  8/6 | 63K7GT4/9 | 12BES 8/3 | 30P12 16/- | ATP5 18/- | EAF42 10/- | EF80  4/8 | KTS1 (7C5) | PENA480/- | U261 16/3 | VIs1 80/~
6/30L2 16/- gg}; /6 33’&?%'52’8 {gggGT”sol— 3019 15/- | ATP7 8/6 | EB&1 10/- | EF86  7/- - | PENB420/- | USO1 126 | VU1Ll 8/9
6a7 15/ | SE32 /g i 7’0 N oiCT sli 30PL1 18/- | AU? 80— | EB91 8/ | EFss  6/¢ | KT88 30/~ | PEN45 7/- [ U403 ~¢/8 | VU120 18/8
1 G807 L 14j8 | 125oT &8 | sopLisig/e | AUS /o | EBCI3 /6 | Er)  5/8 | KTWoL 8/8 | prNas 4/ Udod 776 | VUSO8 BA1C
SRS | wrnae A BBk wE mm 8| KHO S| B RR | vicegus | T8
P25 oo | SVOM 18| 1IKSGT 8/ |ssLe 8/ | CBLsL 16- | EBFSO 7/8 | mrus 10 |ML6 7/ | PL&2  8/8 UAT42 10/ ZPLE Bl
6AMD  4/6 | gu30 /9 | 6V6GT 8/8 | 128A7 8/ | 35W4 4&/6 1 CCHgs 16/- | EBFES 9/ | EF188 6/6 | MBP4 10/ | PL83  7/8 UBC4l 973
6AM6 3/8 | 6G8 18 | 6x4 4/8 {128G7 6/- 3528 10/~ | CL33 20/- | EBF82 8/6 | EF184 7/- | MUl4 7/8 | PL84 7/~ | UBC81 9/8 | qupes
6AQS /3 | 6H6 - | 6X56  4/8 | 128H7 8/- 35Z4GT 6/8 | Cysp 18/6 | EBLL 14/- | EL32 §/6 | MX40 12/8 PL500 14/6 | UBF80 7/- | spq) a5/—
6AB7G 1 5; 8IEM /- | 8X3GT 6/- | 12877 8/ $5Z5 6/~ | CY3l 8/8 | EBL21 12/- | EL33 1g/6 | N78 19/ | PX4  14/- | UBF89 718 | sFpr 89/-
786  11/6

UF8s  7/8
UL4l -
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BAT6 8I5G - 128K7 4/9 |37 6/6 | pACcsa 7/- | EBL31 87/ | ELS4 10/8 | N108 85/~ | PY33 10/8 | yoCSs 8/8 | scP1  88/-
6AUS /- | 6I5GT /6 | 7BT 9 128R7 B)- | 42 8/- | DA¥91 4/6 | ECeo §/- | ELI41 10/8 | NGT1 3/8 | PY81 5/9 | UCCBS  7/8 | CV1526 40/
6B4G  20/- | 474 /6 |75 88/8 | 14H7 /6 | 50B5  8/8 | DAFeS 7/6 | ECCBL 6/ | EL42 10/8 | NGT7 55/~ [ PYS2 4/9 | UCFS0 8/8 | ACR181100/-

688G 8/- |61 /8| 7C6  15/- | 19AQ5 /- | 5005 /3 ( DCC90 10/ | ECCs2 5/9 | EL8¢  4/9 | 0A2  6/- | PYe3 7/ | UCH4210/6 | VCRe7 88/-

8BAS 8/~ | 70 /- | 7D3 8)- | 20D1 10/ | 50CD6G81}- | DF33 8/~ | ECC83 6/3 | ELO0  6/3 | oc3 8/~ | PY800 9/6 | UCHS1 7?/- vcmmnl

6BE8 B/~ | 6J7GT 7/6 | 7THT  6/8 | 20F2 14/- 5gmaT g;; DF70 9/- | ECC84 &5/6 | EL95 6/6 | 024  4/8 | PYS01 9/8 | UCL82 6/9 48/~
7

6BHE6 8/ | K6GT §/- | TR? 18/- | 20L1  280/- DF81 4/- | ECC85 §/- | ELL80 20/- | PC88 11/6 ( R2 718 | UCL83 10/- | VCR517C

6BJ8  9/- | 6K7 1/9 | 787 45/- | 20P4  20/- 1 78 5/- | DF92 3/8 | ECCS8 7/8 | EM34 21/- | PC88 11/8 | R19 7/9 | UF4l1 10/8 48/-
SPECIAL 24 HOUR SERVICE YT LT Dl‘g;n‘slt))fdum YL
: , . 5 or PR - plus postag
OBSOLETE TYPES A SPECIALITY Special 24 Hour bvirs pres DEsEDISS.. .. . .. 2 Flus postage
QUOTATIONS FOR ANY VALVE NOT LISTED . TRANSISTORS

Express postage 94. per vaive. Express Mail AC1Z7 7/8|OC25 11/-]OCTL 4/8| OCS1  4/- | OCE3D 6/
Ordinary postage 8d. per valve, C.W.0. No C.0.D. . ﬁ:{{f, ;I— gggg igli 8832 gl— ggglgull- 86830 8/~
Complete range of T.V. Tubes available from £4.5.0. Order Service AF116 75: 0044 4;. 0076 .;: 1 8- 08}71 ;’:
Manutacturers and Export Inquirles Welcome AF117 7-100Ce5 4/-|oCT7  8/-|o0Cs2  6/-| 0C200 7?6

SEND S.A.E. FOR LIST OF 2,000 TYPES

L] -
Alistair Maclean’s PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE, YORKS.
Tel. Cleckheaton 2866
1 atest Indicator Unit Type 26. Size 12 x 9 x 9in. With outer Case fitted
with 23in. CRT Type CV1526 9 B7G Valves. Clean condition but
not tested. 32/6, p. & p. 10/—.

& | ] Aircraft Sighting Head with Gyro Unit complete with Transit Case,
PU PPET ON A CH AI N Condition fair. 18/6, carriage B.R.S. 12/—.

Oscillator Type 37. Complete with AC230 Volt Power Pack, Circuit

. and Grid Ref. Map condition good, 37/6, carriage B.R.S. 12/-.
Paul Sherman (Narcotics Bur:au, Int;rpol) N.S.F. Toggle Switches D.P.D.T. Ex Units 1/—, post 1/-; 12 for
flies to Holland with two beautiful girl-Fridays. 10/~ post paid.
es t . a‘} L ¢ 8 Y Complete untested 17 inch T.V. Sets, 12 channel 50/—,
His assignment: to smash a deadly 15/~ carriage. .
. : Model Makers Motor with Train of Gears. 24 volts, Will run off 12
drug mg... Read this breathless new novel by the or 6 volts at slower speeds. 5/-, post and packing 3/6.
prince of thriller-writers starting in the Speakers removed fsromZI}V. Sets. dA'é PM agc/i 3 ohm. 36in.
. round 3/—, p. & p. 3/—; 6 for 24/ post paid. 6 x 4in, 3/, p. & p. 3/-;
December issue of ARGOSY. 6 for 24/—, post paid. 5in. round 3/~, p. & p. 3/—; 6 for 24/-; post

paid. 7 x 4in. 6/—, p. & p. 3/—; 6 for 34/ post paid. Slot Speakers
8 x 2%in. 6/—, p. & p. 3/—; 6 for 30/— post paid.

Plus short stories set in Indla‘ Reclaimed T.V. Tubes, with 6 months' guarantee 17in. Type

4
France and the South Sea Islands, AW43/80, AW43/88 40/-, MW43/69 30/, 14in. Type 17/—. All
. Tubes 12/— carriage. T.V. Tubes as above with slight scratch on
behind-the-scenes coverage of books and authors, tace £1 each. Carriage 12/—.

Silicon Rectifier 500mA 800 PIV. 2/8 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 Piay 19/6. 5in. Standard 7/9. 5in. Long Play 10/-,
plus post on any tape 1/9.
VALVE LIST—Ex Equi t, 3 th t
Singie Vaives Post 7d., over 3 Valves p. & p. paid
ARP12 18 EY86 5/- PZ30 5/ 6P28 5/-
EBSL od. PCCB4 8- visl 5/- 10P13 8/

cartoons and a crossword.

EF85 8- | PCF80 8- | U281 5  18BT  8/6
EBFB0  3j- PCL&2 4/~ | Umz - | 2D 3
_ BCCBL 8- PCL88  §/- vs0l 5~ | 20PL 8-
ECCS2 8- PI36 5 Us2s 8- | 20P3 %8
cess 5 pLss 8- | U1 &~ | S0PLL 8-
ewomo Mo B BEOK
5 - - 7 ]
SuU OUT NOW 6 EFg0 18 PYSL  1/6 6K7 1e | soF1a 8-
DECEMBER IS E U 3/ EFSl 94, PYS2  1/6 otd w2l e o




Head Office and Warehouse Retail Sho,
P
44A WESTBOURNE GROVE - 85 TOTTENHAM COURT ROAD
LONDON W2 Please send all correspondence and Mail-Orders to the Head Office LONDON W1
Tel. PARK 5641/2/3 ‘When sending cash with order, please include 2/6 in £ for postage and handling .(I;.I;nlcl’l‘ =:‘ ';:t:?:a
MINIMUM CHARGE 2/6. No 0.0.D. orders acoepted. L y y
0A2  6/8 | RATS  B/- | 6DQEB 12/- | 624 5/6 | E3 A EL803 17/- | PCC88 12/- | PL504 16/~ | US0L 20/-
0ar O SAViara | SDes® 18- [omws e | First Quality Fully Guaranteed | zitoi 11/ | pocss 16/ | BLood 80/ | UABcsoele
OB2  6/8 9/- | 6EA8 11)- | 10C2 10/~ EL822 18/- | PCC18911/- | PL508 17/8 | UAF41 10/~
OB3 10/~ | 6AU5GT 6EH7 6/8 | 10D1 8/ ELLS0 16/~ | PCC80517/- | PL801 18/- | UAF42 10/8
ocs Y- 22/6 | 6EJ7 7/ | 10D2  8/- EM34 16/- | PCC80617/- | PL802 14/- | UB41 11/~
OD3  6/8 | 6AU6 5/~ | 6F1 14/~ | 10F1 18/- EM71 12/ | PCE80016/- | PLL80 11/- | UBC41 /8
1B3GT 7/0 6AVSGTA | 6F6G 6/~ | 10F9 10/ EM80 8/- | PCF80 6/6 | PM84 9/- | UBCS1 8/-
114 18/- | 6r11 66 | 10F18 8/~ BRAND EM8S1 8/6|PCF82 6/9 | PX4 80/~ | UBFS0 7/8
INGGT als 6AV6  6/-|er12 46 | 10L1  8/- EM84 7/8 | PCF84 9/- | PX25 80/- | UBF89 7/-
1Q5GT 10/ | 6AWSA1l/- | gF13  7/- | 10LD1111/- EMS8?7 11/- | PCF86 11/~ | PY31 §/- | UBL1 10/~
1R4  6/6 | 6AX5GT 6F14 - | 10P13 11/- EN9L 6/8 | PCF87 16/- | PY82 11/- | UBL21 18/-
1R5 7; 13/- | 6F1 %’1” 10P1e 20/-| E ECTRON'C VA LVEs EY51 8/ | PCF80015/- | PY33 12/6 | UCo2  6/6
o = - | 6F15 ~ = - =
184 5/6 | 6BAG  4/8 | gpig s;— 12AB5 10/ L g EY80 /- | PCF80110/- | PY80 6/8 | UCC85 8/-
185 5/- | 6BE6  §/- | gpao  gjg | 12406 78 | 20P3 12/~ | 86A1 85/~ | DY802 10/~ | ECL82 6/6 | gys) g | PCF80210/- | PY81 6/~ | UCF80 10/8
1T4 4/6 { 6BF5 18/ | gro3 15/¢ | 12ADE 7/8 | 20P4  20/- ) 85A2 /8 | ESSL 55/- | ECL83 12/6 | gyg3 11/- | PCF805 15/~ | PY82 §/- | UCH21 11/-
104 8/- | 6BF6  9/- | 6F24 13/8 12AH7GT 20P8  20/- | 90AG /- | E130L 80/- | ECL84 11/- | gygy 10/- | PCF80613/- | PY8> 7/6 | UCH42 13/-
105 9/8 | 6BG6G 12/- | 6F25 15/ 5/ [ 25C6 8/- | 90AV 48/~ | EI80F 19/- | ECL8S 10/6 | pyqq /- | PCF80815/8 | PY88  §/- | UCH43 18/
1ve  9/-|6BHG 8/6 | gr2g 7/ | 12ALS 8/ | 25L6GT 7/6 | 9001 1%/~ | E280F 48 | ECLSG 8/8 | Gvey sje | PCH200 PY500 20/~ | UCHS1 s/e
1X2B 7/ | 6BJ6  8/8 | 6F28 14/- 12AQ5 8/- | 26Z4G  6/- | 80CG  25/- | EABCS0 6/6 EF87A 9/- EYSS  8/8 14/- | PY800 10/- | UCLS1 11/-
2CW4 12/- | 6BK4 21/- | gFes efe | 12ATS 5/- | 2DZ6GT1R/- | 90CV 25/~ | EAF42 10/~ | EFS9 8/~ | py0 g | PCLSO 16/- | PY801 10/~ | UCL82 7/-
2D21 /8 | 6BK7A 10/- | 6F30 7/ | 12AT7 8/ | 30A5 - | 807 9/6 EAFSOI 9/6 | EF40 10/ | g0 gy° { POL8L 10/~ | QQV02-8 UCL8S 12/-
3A8 11/~ | 6BLIGTA | g4 o/6 | 12AUS 5/6 | 0AES 8/ | 866A 14/ | EBC33 9/ EF41 %m E74] ) | PCL82 719 43/- | UD143 18/-
344 4/- i2/- | 6ysor 6 | 12AU7 /- | 3001 - 8/8 ) 6080 87/8 Egm} lglg %ggg 1:/— £780 5/6 | ECL83 13/- | qQvos-10 | UF9  1l/-
3A5 10/- | gpLs  7/- |67 8@ | 12AV6 6/- gggg %gl— 31123 4gla Engo 6/_ e n 6;: Ezs1 /g | ECLS4 819 o5/~ | UF1L 10/~
3A8GT 10/- | 6gN4 18/~ | 6K6GT 10/ | 12AV7 9[- /- I o /- e 1o |®z0 8- PCL85 9/8 | oqvos.20a | UF4l 10/-
Q4 8/~ | GBN5  8/6 | 6K7 /6 | 12AX4GTB | 30C18 15/~ | 6267  6/8 | EBCOL 6/ / FW4/500 PCL86 9/8 105 | UF42 1/
3Q5GT 8/- | ggNg 8/~ | 6KBG 6/~ 10/- | 30F5 17/~ | 6360 28/~ | EBF80 8/- | EF85 7/~ 18/6 | ECL88 17/~ | o 0vo604 | UE4B 11/-
384 7-168Qs 5/ | 6K23 10/~ | 12AX7 6/~ | 30FLL 18/ 6939 4/- | EBF83 8/g | EFS8 6/8) . . §6/ | PCL8001S/ 110/~ | UE8 18
e 8 (SBdend |G I |Jak e | ELalye ) D, ) ER 00| R 48 ) G | BOLNIS | ovoany | UESS O
5 - - | 7 - - - . -
SUAG 8- | gnqra 3a | SLyC " e | 13BAS /6 | 30FLI41y/e | s002 e/ | ECxa 10/- | EFga 76| G230 US| prNepD 18- | vLar 19
SU4GB 718 | GBR7 171 | oTas o) | L2BAT I8 30L1 /- | 9003  10/- | EC86 18/- gggi :IG G232 908 .8/~ | 8P4l 7/- | ULs4 6/8
Sysor ef |CBRS 13- 1Dz efe iapre of8 | Sern i-| &334 16 | Bobo e | mRes e Gz3s la/- | PEN3C a3 iHR|[h HE
e, o She T |G 1| A0 tomke ) Rl G R | R M| Wil | rave | SUe0R, | U A
Sz40 16| cpwr 138 | 6P28 138 | oGee 101 | 20b16 16 | GYSL 9/ | BOC4 8f | EF163 6/6 | HBC9O 8- | PENSDD | | e 10
SZ4CT 8- | Gpya b | 607 78 | Sacyor ol | S0pLy 1508 | DAPAL 13/ | BGOK 11/ | EF1BE /- | HBCIL ) 1y~ | T2 88- UYel ur-
gL 1:;5 6BZG 6/ | 6RTG 7/~ | 1omes T13;: 30PL131 ;— DAF9L b/~ | ECCs1 8/6 | EFso0 80/- | HF93 /e | FEX48 7/6 e 10;:
oS 8|, | BErona WELGGL) BAGE W8\ S 4T BB ARG 0300 | VTR | B
6ACT  4/8 - - | 12 - 5 5 = -
GAF4A o;e 609 17/8 | 68A7  7/8 | 12q7G ;— 35A5 11/- | DCO0 9/~ | ECC84 6/- | EFS12 16/6 | HL92 7/~ | PEN384 U2 15;- vPdl -
GAG 7je | 8CA4  6/6|68G7  6/8 | 128C7 5/~ | 35BS 13/- | DF96  7/9 | ECC85 5/8 | EFS14 13/6 | HLO4 8/— " | U2 15/- | VP133 15/-
6AHG 10/- | CA7 10/8 16877  7/6|198G7 7/ | 35C5  7/- | DK40 10/~ | ECC86 8/6 | EK90 §/- | KT66 27/6 | PEN453DD | U3l 9/ | VR75/309/-
6AJS  5/9 | 6CB6  5/8 | 68K7 8/8 | 128H7 B5/- | 35D5 18/~ | DKO1 7/~ | ECC89 11/- | EL34 10/8 | KT88 83/- 11/- 1 u37 30/~ | VR105/30
6AKS 68— | 6CD6GA 6SL7GT 6/6 | 12877 &/ | 35L6GT 9/6 | DK92 9/~ | ECC91 4/- | EL36 9/6 | MBPENT PENA4 8/8 | U50 8/ (7
6AK6 11/6 23/~ | 68N7GT 6/- | 198K7 8/- | 35W4  5/- | DK96 8/- | ECF&0 7/- | EL41 11/- PF86 11/~ | Us2 8/- | VR150 /30
6AL3 8/6 | 6CG7 9[- | 68Q7  8/- | 128L7GT 85Z3 11/-| DL91 §/6 | ECF82 7/- | EL42 11/6 | MU12/14 PF818 17/- | U76 5/- 8/6
6AL5 §/3 | 6CHE 11/- | 68R7  7/8 8/- | 356246 6/~ | DL92 7/~ | ECF83 16/~ | EL81 10/- 10/~ | PFL20014/- | U78  §/- | VU33 10/
6AM5 6/— | 6CL6 10/ | 6T8 6/8 | 128N7GT 35Z5GT 7/6 | DLO3 4/- | ECF86 12/6 | EL83 8/3 | N78 21/~ | PL33 7/~ | Us1  13/- | VUS38A 10/~
6AM6 4/6 | 6CUS 13/ | 6U4GT 12/6 /- | 50A5 18/- | DL94  8/- | ECF80480/- | EL84 5/~ | PABCS0 8/~ | PL36 11/- | U191 15/- | VUILL 10/~
6AQ5 8/8 | 6CW4 12/8 | 6UB 7)- | 128Q7 8/- | 50B5 9/ | DL95 8/~ | ECH42 13/ | EL85 8/6 | PC86 11/6 [ PL81  9/6 | U201 7/~ | VU120 16/~
6AQ6 10/- | 6CY5 8/~ GVSGT 8/6 | 128R7 6/6 | 50C5 7/~ | DL86 7/9 | ECH81 5/ | ELs6 8/6 | PC88 13/~ | PL82 9/- | U281  8/- | VU133 10/-
6ARS5 8/6 | 6CY7 12/ 5/— | 1487 16/- | 50CD8G DM70 6/8 | ECH83 8/6 | EL90 68/8 | PC97 8/8 | PL83 8/- [ U282 8/ | w720 18/-
6AR6 6/6 | 6D3 8/— 6X5GT 5/6 | 20D1 & 30/ | DY70 18/ ECHS84 9f- EL91 5/ | PC900 9/6 | PL84 - Usel 116 Z309 10/-
6AS5 7/~ | 6DC6 18/6 | 6X8 11/~ | 20L1 20/- | 50L6GT 8/- | DY86 6/8 | ECL80 8/~ [ EL95 7/ | PCO84 7/~ | PL302 18/~ | U403 10/- | Z319  8b/-
6AS7G 18/- | 6DK6 s/e 6Y6G 1%/- | 20P1 10/~ | 83A1 14/- | DY87 7/- | ECL81 8/6 | EL360 23/- | PCC86 8/- | PL500 15/~ | U404 7/6 | Z320 17/-
ESTINGHOUSE EPOXY ENCAPSULATED WIRE
INTEGRATED CIRCUIT | ™=Teagssy o, St SLIDEWIRE
1N5399, 1,000 p.iv., 15 a ; Max, surge 50A WHEATSTONE
AMPLIFIERS I twn. Gvarall longth (with. leats) 35, 416, BRIDGE

CA3005 RF Amplifier with 100mc/s bandwidth. Max.
dissipation 26mW. Tor use as RF amplifier, balanced
mixer, product detector or self-oscillating mixer 27/~
CA3018 wide Band Amplifier (up to 20mc/s), suitable as
IF Amplifier for VHF/FM receivers 22/~

CAS020 General Purpose Audio Amplifier of 550mW
output 30/-
(CA3086 Buffer amplifier consisting of two ‘super-alpha’
pair of transistors suitable for stereo pick-up systers 18/~
The above four 1.C's are in TOB encapsulation.

PA222 Audio Ampliﬂer providing a max, output of
1-2 watte 85/-

PA284 Audio Ampllﬂer providing a max, output of
1 watt 27/6

PA237 2 watts Audio Amplifier 40/~
The above three I.('s are in epoxy moulded double
four-in-line package.

MC1708CG General Purpose operational amplifier in
TO-99 case 10/

TAA283 3-stage direct coupled amplifier for use from DC
to 600ke/fs; 70mW dissipation. Output 10mW into 150Q
load 15/~
TAAR208 3-stage amplifier with connection brought out
to the individual leads. Bandwidth 600ke/s. 160mW
dissipation. Output 10mW into 150Q load 20/

TAASR0 MOST input stage followed by a bi-polar tran-
sistor stage. 200mW dissipation. 18-

Data sheets are available for all the above I.C's.

OUR NEW CATALOGUE 1969[1970 I8 NOW READY,
IT INOLUDES PRICES OF SOME 4,000 TYPES OF
VALVES AND TUBES AND SEMICONDUOTORS.
ESSENTIAL OHARACTERISTICS OF KLYSTRONS,
MAGNETRONS, CATHODE RAY TUBES AND SEMI-
CONDUCTORS ARE GIVEN. THIS I8 REAL
REFERENCE BOOKLET AND IS AVA]LABLE FREE
OF CHARGE. PLEASE ENCLOSE QUARTO SAE.

1N5408, 1,000 p.i.v., 3 amps D.C.; max. surge 2004,
Dxame',er 2101n overall length (with leads) 2:875in. 6[8

MULTIMETERS

TYPE MF18

D.C. voltage range:
0-0-5-10-50-250- BOOV
A.C. voltage range:
0-10-50-250-500‘7.
D.C. current range:
5001£-10-100m.A.
Resistance ranges: 100MQ-1MQ.
The meter is also calibrated for
capacity and output level measure-
ments. Sensitivity 20000V.
Accuracy +2:5% for D.C, and
+4% for A.C. measurements.
Dimensions: 4} x 31 x 13in. Price £4.5.0,
Typo 108-!'1‘ 24 range precision portable meter, 5000
, Volts: 2:5-10-50-250-500-2500V. A.C. Volts:
10 60 100 350-500- 2500V ; D.C. current 0+5-5-50-500mA
Resistance 2000-20,000 ohma 2-20 megohms. Power

£15.15.0

Battery Powered Portable Resistance Bridge. Range 0-5
to 50 ohms with multiplier settings of 0-1-1-100-1000,
providing a measuring range ot 0-05 to 50 000 ohms.
Accuracy in the middle 3 ranges—0-5% approx.
PRICE £15.15.0,

TRIACS TYPE 40432
Gated bi-directional Silicon Thyristors with integral
tﬂgger. The triac will control up to 1440 watts at 240V
mains iete with data and
applic&hon sheeu for motor control and dimmer
circuits. 87/8 each.

UNIJUNCT!ON TRANS!STORB 2N2646
Power Base-to-Base voltage

output calibration th A.C. for 600 ohms line, G
with prods and batteries, £6.5.0. P. & P. &/-.

ZENER DIODES

800mW wire ended, 109 tolerence

K813%A 3.9V KB8168A 6:8V D814V 95V
KB147A 47V D814A 7-8V D814G 11-0V
K8156A 6-6V D814B 8-8V D814D 12-6V
All at 3/8
5 watts Stud Mounted 15% tolerance
22V D816A 30V D816G 88V D817B
27V D816B 47V D816D 82V D817V
33V D816V 56V DS817A 100V D817G
All at 7/8
8 watts S8tud Mounted 156% tolerance
4-7V DSI161 8:2V D815V 15V DS1ISE
586V DB8I5SA 10V DS15G 18V DSI15Z
8-8V DS15B 12V D815D
All at 7/8

85V max. Peak emm,er currenté 6A Buitable for trigger-
ing of thyristors. 18/6,

SPECIAL OFFER OF PNP GERMANIUM TRANSISTORS
AC184, large signal type, suitable for class “B’ output and
oscillator applications. Max. collector-base voltage —26V.
Max dissipation 200mW. Audio power output per pair
400mW free air or 1:1W on heat sink. Prlce per pair, 8/-
AGIGD PNP Bias 8tabilizing Diode

80mW. Max. collector-b:
Mx.x collector current 30mA. Price, each

volt&ge —2V
/-

SILICON MATCHED DIODE PAIRS
1N4981 Two diodes in common TO92 epoxy case. Separate
anode leads and joint cathode. Diodes are atatically and
dynamically balanced. Max. reverse voltage 20V. Max.
dissipation 200mW. Buitable for TV horizontal phase
dJscnmlnabors and smula.r applications. Price 8/ each.
t for

£

640



RADIO ENGINEERING

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

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

ELECTRICAL ENG.
Advanced Electrical Eng. —
Gen. Electrical Eng. —
Installations —  Draughts-
manship — Illuminating Eng.
— Refrigeration — Elem,
Electrical Science — Electri-
cal Supply — Mining Elec.
Engineering,

CIVIL ENGINEERING

Advanced Civil Eng. — Gen.
Civil Eng. — Municipal
Eng. — Structural Eng. —
Sanitary Eng. — Road Eng.
— Hydraulics — Mining —
Water Supply — Petrol Tech.

B.Sc. (Eng.),

OF EDUCATION, ETC.

FRE

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

On ‘SATISFACTION or
REFUND of FEE’ terms

This remarkable book gives details of examinations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

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

MECHANICAL ENG.
Advanced Mechanical Eng.—
Gen, Mechanical Eng. —
Maintenance Eng. — Diesel
Eng. — Press Tool Design —
Sheet Metal Work—Welding
— Eng. Pattern Making —
Inspection — Draughtsman-
ship — Metallurgy — Pro-
duction Eng.

AUTOMOBILE ENG.
Advanced Automobile Eng. —
Gen. Automobile Eng. —
Automobile Maintenance —
Repair — Automobile Diesel
Maintenance — Automobile
Elec. Equipment — Garage
Management.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICALENG., AERO ENG., MANAGEMENT, INSTRU-
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.
Which qualification would increase your earning power?
AMS.E.,

AM.ILP.E, AMIM.I, ARLBA, AlOB., PMG,
M.R.S.H., A.M.LE.D., AM.L.Mun.E., CITY & GUILDS, GEN. CERT.

C.Eng., A.M.LER.E.,

British Institute of Engineering Technology

453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

THE B.LE.T. IS THE

VALUABLE NEW HANDBOOK
10 AMBITIOUS

ENGINEERS

Have you had your copy of “Engineering Opportunities” ?

THIS BOOK TELLS YOU

> HOW to get a better paid, more interesting

job.

Y HOW to qualify for rapid promotion.

Y HOW to put some letters after your name
and become a key man . . . quickly and
easily.

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

HOW you can take advantage of the
chances you are now missing.

Y HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

164 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL INCLUDING
EQUIPMENT TOOLS

Basic Practical and Theore- The specialist Elec-
tic Course for beginners in g

Radio, T.V. Blectronics, Ete 57 p- Divisioir of

AMIE.R.E.City & Guilds L

Radio Amateurs’ Exam. NOW offers you a
R.T.E.B. Certificate real laboraztory train-
P.M.G. Certificate ing at home with

Practical Radio i i
N ot . practlpal equipment,
Radio & TelevisionServicing isk for details.

Practical Electronies
B ] | [] E ITI

Electronics Engineering
Auntomation
You are bound to benefit from reading
“ENGINEERING OPPORTUNI-
TIES”, and you should send for your
copy now—FREE and  without
obligation.

LEADING INSTITUTE OF ITS KIND IN THE WOR

! TOB.LE.T., 453A, ALDERMASTON COURT, ) I

: ALDERMASTON, BERKSHIRE. i

| Please send me a FREE copy of “ENGINEERING 1

] OPPORTUNITIES.” I am inferested in (state subject, |

| exam., or career). i

L I

Rres, | Na I

TJ.EB. ME s

ARrics, | I
] ADDRESS ........oooiiiiiiiiiiii 1

L I

I |

! "WRITE IF YOU ‘PREFER NOT TO CUT THIS PAGE :

Published on or about the 7th of each month by I.P.C. MAGAZINES LIMITED , Tower House, Southampton Street, London, W.C.2. at therecommended maxi-
mum price shown on the cover. Printed in England by Index Printers, Dunstable, Beds. Sole Agents for Australia and New Zealand: GORDOXN & GOTCH
(A/sia) Litd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGSTONS LTD. East Africa: STATIONERY & OFFICE
SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World -£2.2s.0d.



ADID LT

tne oes: out of your MAGNAVOX DECK, you need a
A RECORDAKIT. This comprises a secial high
%, & wvalve amplitier and pre-ampllfier which cames to
4o assembled on 13 printed Sircuit board — in fact every-
ring far making @ superb Tops Recorder, You need no ex-
perience or technical skill 16 bring this abo
O T R CTIONS MANUAL MAKES BUILDING EASY,
AND SUCCESS IS ASSURED.
K1t comprises: Deck, Ampiifier, Cabinet and speaker, with
microphaae, 7 1200 f1. tape, and spare spool.
ASK FDA BROCHURE 6. TODAYS VALUE £60

PRICE 39gns.  p.p. 22/6. NOTHING ELSE TO BUY

SCOOP ! STAAR RECORD PLAYER

78, RPM records. 9 volt
riridge. BRAND NEW . .

MULLARD 1WATT AMPLIFIER
Portable Translstor Unit-ldeal for |ntercoms,
Baby Alarms, Tate phone,

Record Players or Guitar Practice.

8 velt5 mnsismrs with volume control,
outpyt 3ohm

eal Tor usa with STAAR RECORD DECK.

PRICE 45/-. p.p. 2/6.

OTHER ITEMS. Suitable 7 x 4 inch.

3 ohm speaker 17/6 p p, 1/6.

Rexine covered cabinet 12 x 9 x 4 12/6 pp. 2/6
PP.9 9 volt battery 3/ Write for leaflet No. 2.

PRICE 59/6.
p.p. 3/6.

Send for leaflet
No.2

GARRARD
RECORD DECKS
i

BUILD
YOURSELF
A
QUALITY
RADIO

All the latest models BRAND NEW and guaranteed -
TERRIFIC SAVINGS !

+2023 STER
*2025TC DIALIOND. STAK.C
*3000 STERED GTAH.C

New printed circuit design with full power
output. Fully tuneabls an both mw/lw
bands, 7 Muliard transistors, Fitted 5
speaker, Room Filling Power. Easy 10 build
ternfic results. All local and conti-
statigns. Complete detailed instruc-

TOTAL CDST £6. 19 6. p.p. 4/6.

NG
£46.15.0.

TOCK — THORENS — LENCO — 8S.R
Carriage insurance 7:6 exa an any m
WB4 BASES £3.19.6. PERSPEX COVERS £3.10.0.
“*Special offer base and cover available for these
models at £4.15.0. Carriage 6/-
Complete range of Cartriiges/Plinths/Covers.
SEND FOR 8 PAGE BROCHURE 16/17 TODAY

STOCK IN GREAT BRITA

NEW 1969 LIST OF 1000 TYPES.

SEND FOR FREE COPY TODAY :LiST 38
Whather you require one or 1000, devices vie
can fulfi} your arder from stock|

For quantity quorations telephone
{01) 7230401 Ex, 4. or {01) 402 6823

HENELEC 5-5 STEREO AMPLIFIER

Excellent low priced British desioned Steraa Amplifier for use with
Record Decks, Mike, Tuners.

16 transislar mains operated. Output 5+5 watts fcr 8
speakers. Black, silver and wood finish, size 13"
PRICE £13.10.0. p.p. 7/6.
Comg|ets Sterea System 5-5.
Garrard 2025 stereo, 55 Amplifier, Phinth/Cover,
speakers with tweeters in polished cabinets.

Usual price £47.0.0. OUR PRICE £39.10.0. p.p. 20/-.

15 ohm
x 6"
{Leaflet on request),

Two 10 watt

ASK FOR BROCHURE 13

SINCLAIR EQUIPMENT

The SINCLAIR 1C-10 is the warlds first

monalithic intergrated circuit high fidelity power amphifier

and pre-amplifier. The circuit itself has an output

power of 10 watts. yet with an overall-size of 1x 0.4x 02in.

OTHER TYPES OF

1C-10 Integrated Circuit Amplifier
230 INTEGRATED CIRCUITS
3014

59/6
89/6 PA246™
5402 Plessey
SL403 Plessay
5.G5. UL91D
$.6.5. UL300
5.GS. UL914
Mullard TAA263

Sterea 60

PZ5 Power Supply

Q16 Loud Speaker

Z12 Amplifier

PZ 4 Power unit

Stereo 25

Q14 Speaker system
All post paid, defivery from stock

£9.19 6.

RCA. CAED]G
Sinclair 1.C.10.
G.E. PA! 230‘
GE PA2%4"

GE. PA237* for others sea catalogue

BUILD THIS VHF FM TUNER

5 WULLARD TRANSISTORS. 300 ke/s BANDWIDTH
PRINTED CIRCUIT. HIGH FIDELITY REPRCDUCTION
MONO & STEREO. A popular VHF FM Tuner for quality
and reception of mono and stereo There is no doubt about it
— VHF FM gives the REAL sound

PARTS TOTAL COST £6.19.6. DECODER £5.19.6.
ASK FOR LEAFLET No. 3 (FOR STEREO)

*Data sheets 3/6set for these,

ENGLAND’S! LEADING
COMPONENT AND
EQUIPMENT CENTRES

ALL TYPES

OF ELECTRONIC
COMPONENTS
TEST
EQUIPMENT
KITS

BUILT UNITS

COMPREHENSIVE - CLEAR
A Over 300 gages “uiy ceraied ard
amateur and professicma. wse Corigiese -
ORDER AS CATALOGUE A

B New audio and high hizeiiry
equipment for every aaplicatiar.
Plus 12/6 extra discount voucher.

ORDER AS CATALOGUE B

HIGH
FIDELITY
& GENERAL
AUDIO
EQUIPMENT

I
L CATALOGUE

CONCISE - CATALOGUES

fth more than 6,000 stock items. Everything for
chers. 10/- value, for use with purchases.

PRICE 7/6.  p.p. 2/~

containing ideas and
ali ieading makes

PRICE5/.  pp.1/-

WHY NOT
SEND
AWAY
TODAY!

AUDIO EQUIPMENT

Mono or Stereo Audio equipment developed
from Dinsdale Mk.Il — each unit or system
will compare favourably with ather prafes
sianal equipment seiling at much higher prices.
COMPLETE SYSTEMS AND MIXERS from,

£11.12.6. 10 £38.17.6.

{all units available
separately)

THE FINEST VALUE IN LDW COST HIGH
FIDELITY -- CHOOSE A SYSTEM TO SUIT
YOUR NEEDS AND SAVE YOURSELF
POUNDS.

SEND FOR BROCHURES No. 12/14 and 21 TODAY!

VISIT QUR NEW Hi-Fi
AMPLIFIERS, TUNERE,
DISCOUNT: s IT\'.\L‘
EVERY POC| DEFERRED

SEND FOR ILLUSTRATED BROCTH

302 EDGWARE ROAD, for all leading' akes of —
JICROPHONES, TEST EQUIPMENT. 2LL WITH
s AVISIT AUDIO SYSTEMS £40 — £263 TO SUIT

TWO DEMONSTRATION ROOMS

FAY Y

Electronic Musical Instruments

ELECTRONIC ORGANS

COMPLETE KITS FOR THE HOME CONSTRUCTOR

STAR FEATURES:

*ALL TRANSISTOR PRINTED CIRCUIT DESIGNE
*BRITISH DESIGN. “STEP BY STEP DETA!ILEC
INSTRUCTIONS. “SAVES UP TO 50% ON CON'WE
EQUIVALENT. *EVERYTHING SUPFLIED COWA TC T
LAST ITEM. *FULL AFTERSALES SERVICE & ADV
“CRED(T SALE & H.P. TERMS AVAILABLE,

STAHT BUILDING FORAS L TTLE
£10.
MODELS FROM £89 — £35C

We are pleased to affer the chowe of FCUR
British designs from 2 single manual portabie at
£99 THE MAYFAIR ‘or Iight or classicai music —
to a two manual five octave de-luxe mode,
OAK CONSOLE from£285 for the serfousmsiz

These kits are the result of years of ressarch anz
design and offer the best that is essential t0 5303
organ designs, coupled with excellent .a'.e

within the reach of most pockets No tect:

or krowledpe is required in constructio”,

aid of tha STEP BY STEP illustrated

produce an instrument that wilt be a de:

and use and will give years of trouble frae enter-

tainment far the whole family

SEND FOR ILLUSTRATED BROCHLSES 9 10:11 TODAY!
When in LONDON. . . CALL IN SEE, REAR, PLAY FOR
YOURSELF

Organ Demonstration Room 1st
PRACTICAL ELECTRONICS ORG»«\ ORGAN COMPONENTS

il i for 1 ries, details on r est,
We are able to supply all items for t:s series, de equ T

HENRY'S RADID LTD.

Mail Order vDep(, Components, Organ Dept.
303 EDGWARE ROAD, LONDON W.2.
Telephone: 01-723 10089

OPEN MON-SAT Sarm=8pm THURS 9am-1pm

High Fidelity and Equipment Centre
309 EDGWARE ROAD LONDON W.2.
Telephone: 01-723 6963




