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ADPCOLR

Regd Trade Mork)

SOLDERING EQUIPMENT

FOR
THE
RADIO
CONSTRUCTOR

0' ILLUSTRATED

2” DETACHABLE
BIT INSTRUMENT
(List No. 64)

IN
PROTECTIVE
SHIELD
WITH
ACCESSORIES

(List No. 700)

FOR CATALOGUES APPLY DIRECT

ADCOLA PRODUCTS LTD.
ADCOLA HOUSE

GAUDEN ROAD, Telephones:
LONDON, S.W.4 MACaulay 0291/3

Telegrams: “SOLJOINT” LONDON Sw4

NOMBREX INSTRUMENTATION

i WIDE RANGE
TRANSISTORISED
SIGNAL GENERATOR
MODEL 27

¥ Range 150Kc/s-350Mc/s

v Direct Calibration

Y Mod. or Unmod. output

% Accuracy better than 2%,
£10.18.9.

ALSO AVAILABLE

Audio Generator 63 £17.3.9
Inductance Bridge 66 £18.8.9
Power Supply Unit 61 £6.16.6

WIDE RANGE TRANSISTORISED
C.R. BRIDGE—Model 62

6 Ranges: 1Qto 100MQ
IpF to 100xF

Y Visual null indicator
Y Power factor check
¥ Electrolytic leakage test
Y Battery operated
£9. 8. 9.

All prices include battery, post and packing

S.A.E. for Trade & Export
Leaflet Enquiries Invited

NOMBREX LTD ™y

Estuary House, Camperdown Ter., Exmouth, Devon

Prompt
Delivery

For quick, easy faultless soldering
TN . _—

. Containing 5
cores of non-corrosive flux, instantly
cleaning heavily oxidised surfaces. No extra
flux required. Ersin Multicore Savbit Alloy
reduces wear of copper soldering iron bits.

SIZE 5 ] NEW SIZE 15
HANDY SOLDER 21 ftcoil of 60/40
Alloy. 22 s.w.g.in
DISPE,NSER adispenser. Ideal
Contains 12 ft. of for small compon-
EO'! 18sw.g. ents, transistors,
rsin Multicore diodss, etc
Savbit Alloy. Quick ""3)- each
and easy to use.
- 2/6 each
SIZE 12 BIB MODEL 3
ideal for home WIRE STRIPPER
constructors. AND CUTTER

., Contains 102 ft.

- of 18 s.w.g. Ersin
Multicore Savbit
i Alloy on a plastic
i reel. 15/- each
(Also available

in other sizes)

Strips insulation
without nicking
the wire. cuts
wire and splits
plastic twin flex.
4/- each

From Electrical or Hardware shops. If unobtainable write to:

MULTICORE SOLDERS LTD., Hemel Hempstead, Herts. o9 o

www americanradiohistorv com
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ENORMOUS PURCHASE GUARAN-
TEED. APPROX. HALF PRICE.
WORLD FAMOUS MAKE

* TAPE *

We offer you fully tensilised polyester/

nylar and )V (. tapes of identical
thaltty  hi-fi, wide range reconling
charactorstics as  top  grade tapes
Quality juptrcd panufacture, They
are truly worth a few ore coppers
than acetate, sub-standandi, jomted or

heap 1ports TRY ONE AND
PROVE IT YOURSELF

Standnd Play Long Play
IR0ft B/ | B 295t 2/8
4, 300t §fn 450ft.  5fa
Jn. BOOLt.  7{8 vomt. 148
3¢in. 900ft. 10/8 1,200f1. 13/-
Tin. 12001, 12/6 1,80011. 18/6
Double Pla Triple Play
i S00ft 4f- | 4in. 900it. 13/-
din. 600ft. 8)- | Bin.  1.R00ft. 25/
3w 18008, 15/- | Blin. 2.4001t. 34/
5 . 1,800ft. 19/8 7in. 3,6001t. 44f-
Tin. 2,400ft. 27/~ | Quadruple Play

din. 6004t 8/6

Tostage 1/- reel.

BARGAIN PARCELS

Inciuding variable condensers, i.f. enils, loud-
speaker plugsfsockets, knobs, pots, condensers,
resistors, nuts, bolts, cabinet fittings, switches,
transiormer choke, rectifier, transistors at a
small fraction of list value. Due to heavy
demand we are now packing them in several
sizes—TRY ONE,

3 Ibs. (post 3/-) .. 8/-
7 bs. (post §/-) 17/8
14 Ibs. (post 8/-) ... 29/-

HIGH QUALITY

Poxt Free leas 5% on three reels. LOW NOISE
Quantity and Trade enguiries invited. BATTERY OR MAINS
NOTE. Large tape alocks at all branches. | | OPERATION

Transistorised

Demonstration without
obligation at all
tranches

doubled-tuned discriminator terminating in
an L.F. stage giving ample output for all
quality amplifiers.

avoid disappointment

ORDER Now £8-10

15 Watt

TUNER AMPLIFIER

KIT

14 TRANSISTOR
consisting of FMT41 tuner
and the excellent Sinolair
Z12 (built) together with
complete integrated control.
Kit consisting complete vol.
on/off, treble and bass
component sets with com-
plete connecting instructions
and circuits, battery version

£13.19.0

or complete with AC maing
power pack £17.1

STEREQ VERSION ‘with 2
Z12 amplifiers £18.10.0.
A.C. STEREO £22.10.0.

This beautitully compaot
8 transistor machine (size
6 x 4 x 24in.) will give qujet-
I[-.- er, more interference free re-

ception. Months of use from a

standard 9 volt battery or its
. small power requirements can be
drawn from any amplifier. Low
noise frequenty ohanger with
smooth 2 gang tuning teeding no less
than three LF. stagea coupled to a

¥

LATEST

AUl Factory Fresh. All with cartridge.
E V26 Ceramic Stereo cartridge fitted to
any deck for 15/- extra
SRP12 £4.7.6
SP25 £9.19.0
AUTOSLIM £5.10.0
Mode} 1.000 £6.5.0
Model 2,000 £6.10.0
Model 3.000 £8.10.0
AT80 £9.19.0
A70 £18.10.0
LABS0O £24.19.0
401 v £29.19.0

B.S.R. BARGAINS
TU14 BE/ -

o7 S
UA14 HY/ -
UAl8 /-
UA25 SUPERSLIM £5.10.0

CARTRIDGES

G.C.2. Garrard Mono 16/
EV28 Garrard Slereo Ceramio 24/-
EUPHONIC SUPER Ceramic

8tereo  Diamond 100mV

Output | 29/
DECCA DERAM Stereo 59/-

The very latest Silver/Black finish.

They

givean excellent performance with reliability,

long
Note

compare with much dearer
models.

telescopic aerial, crystal controlled.
a licenee is required to transmit. They

£6.19.0

These cannot be oparatud m U K.

STEREO FM HERE!

From Denmark’s Largest Radio Factory

THE NEILSON "ARENA’ T1900H

All wave AF/FM steren receiver amplifier, 5 wave bands. 2

sinus  pressure-chathber speakers, 8 watts, four channel.
Fully transistorised, natural oiled teak cabinet, internalfex-
ternal speaker, A.F. 'M & AM tuning controls, internal or
external aerials, tape recorder, gram inputs, 200/250 v. A.C.
operation tuning indicator, bass, treble volume 65 G
controls. Size 294in. x 53in. x 8jin. ns.
Or complete with 8tereo Multiplier, as stocked

all branches. 69 GI‘IS.

As above, less

ARENA T1900F  Asabov 59 Gns.
Arena Hi-Fi apeakers stocked at all branches.

CALLERS. Wide rangr of Hi-Fi equipment available at all

branches. WE OFFER PACKAGE DEAL DISCOUNTS.

Portable receivers.

AM/FM 9 TRANSISTOR }irieple receivers.

purchase we can offer these black/satin chrome receivers
normally approx. 15 gns, covering full medium wave and
F.M. handa. Built-in aerials, medium size, a1

with batt. 9% Gns.
AI;L BRANCHES have a wide range of Iransistor sels from
56/~ to &

ELPICO MONG PREAMPS

DPA15. Latest black/satin chrome finish multiple input
channels aelector, hass 1 treble controls. Matches all
pick-ups and mikes. Provision tape recording. 4 Gns

Normally 10 gns. our price
GUARANTEED

TRANSISTORS §gaRAEeD

Mullard Matched Output Kits OC81D and 2-0C81 9/6
R.F. Kits 0C44, 0C45 (2) 3 transistors 9/6
GERMANIUM DIODES

General Purpose miniature detector A.V.C. etc. sd

8/6 doz.
Gold Bonded highest quallty. Individually tested
9/8 doz.

1/-
SILICON H.T. RECTIFIERS

Guaranteed performanec. Top makes. Tested 250v. working.
120 ma. 2/9 500 ma.
(8 for 19/6)

(3 for 8/6)
CAR RADIOS

Latest Autolux fully transistorised complete with speaker
and fittings. Large purchase enahbles us to sell these superb
seta (mmna"y approx. 14 gns.) at the Gn

amazing price of S.

Value in VALVE

GUARANTEED 3 MONTHS
BY RETURN OF POST

Batisfaction or Money Back Guarantee on goods if returned unused within 14 days,

ALL VALVES ARE

NEW

UNLES8S OTHERWISE INFORMED.

FREE

TRANSIT INSURANCE. POSTAGE 1 valve 8d.. 2-11 6d. per valve. Free over 12.

1L4 2/316K8GT 9/6/20P4 17/9 ECC88 9/6 |GZ34 10/6 SPGI 2/9
1R5 4/9{8L1 9/8125L6GT 7/-|ECF80 7/9 |KT6l 12/-|TDD4  7/-
184 4/9(6L8G 8/8|2524G  7/-|ECF82 7/8 |[KT63 5/9 U14118 78
185 4/6(68L18 7/9[30F5 9/-|ECH21 10/- KT66 19/6|U25 8/6
174 3/-|6LD20 8/6|30FL1 9/8|ECH35 11/- KT88 27/6|U26 9/8
2D21 5/6|6P25  12/-(30L15 11/6/ECH42 10/6 |[KTW61 5/9(U35 12/8
3A5 /- 6P28 8/6/30P4 11/6 ECH8L 6/9 |[KTW63 5/-|U37 11/-
3Q4 5/3(6Q7G 7/-|80P12  9/- ECH83 7/9 |KTZ83 7/-(U107 12/8
504G 6/-16Q7GT 8/9130PL1 11/-(ECL80 5/9 |MU14 7/-(U181 12/8
5Y3GT 6/8|68L7GT 6/9|35A5 9/8|ECL82 7/8 (N37 9/6/U281 9/6
524G 6/9(6SN7GT 6/9|35L6GT 8/6|ECL83 10/6 |N78 13/-|0U282 15/
5Z4GT 9/6(6U4GT 9/6{35W4 6/6|ECLS8 9/6 |[N108 13/-|U329 §/8
8/30L2 9/8|6V6G  4/8/35Z4GT 5/8/EF38  4/9 [ PC86 9/6| U801  19/-
BASG  7/6/6V6GT 6/9[30L6GT 8/6|EF39 7[- |BCO7 7/8| UABC80 6[8
BAKS 4/9|6X4 4/6(80 7/6|EF40  10/- |PCC84 6/6|UAF42 7/9

8AQ5S  5/-(6X5G 5/-(185BTA 19/6 | EF41 8/- [PCC85 7/6|UB41  6/6
B8AT8  5/-|6X5GT 6/9|807 9/8 |[EF50  3/3 |PCC88 11/8(UBC4l 8/9
6BA6  5/8|7B6 11/8|956 3/6|EF80  4/3 {PCC89 11/-(UBC8L 6/9
6BE8  5/8|7B7 716|956 3//- EF85  6/3 |PCC188 9/9(UBFR0 7/6
6BHEB  6/8(7C5 9/6(|AZ31  8/8|EF86 7/8 {[PCF80 8/9(UBF89 7/6
6BJ8 7(-|7C8 7/6|CBL31 18/8|EF88  6/6 |PCF82 6/9|UBL21 10/9
6BR7  9/6(7H7 7/6| DAF98 7/3 EF91  3/8 |PCF86 8/3(UC92 6/9
6BWB  7/6|787 14/6| DF98  7/3|EF183 8/- |[PCL82 7/9(UCC85 7/3
6BW7  5/-|7Y4 7/-|\DK92 8/6|EF184 8/-|PCL83 9/6|UCFS80 8/8
6C4 3/-|loCcl1  11/-|DLS6  7/3|EL32 5/- |PCL84 9/-|UCH21 10/9
6C5 5/8(10C2 12/6|DL82 6/-|EL33 12/- |PCL85 9/6|UCH42 8/6
ace 4/-]10F1 7/6|DL94 6/6/EL34 11/6 [PCL86 9/6|/UCHSL 7/-
6c9 11/-10LD11 14/6|DL98  7/3/EL35 8/-|PL33  8/6|UCL82 8/-
6CD8G 17/-(10P13 9/6 EABCS0 6/9|EL38 15/- |PL36 11/-|UCL83 10/8
6D6 4/-|10P14 9/6|EAF42 8/-|EL4l 9/9 ([PL38 12/6/UF41  9/-
8F1 6/6|12AT7 4/9|EB41  4/6|EL42  8/9 |PL81 7/9|UF42  6/9
6F6G 5/-(12AU7 5/6|EB92  2/0|EL8a  6/6 |[PL82 5/9|UF85 7/8
6F13 4/6|12AX7 6/-|EBC33 7/6/EM80  7/- |PL83 6/-|UF89  8/9
6F14 7/6112J7GT 9/-|EBC41 9/6 [EMSL  7/6 |PL84 7/-|UL41  10/-
6F15 9/6|12K7GT 5/-|EBCI1 @/9|EM84  7/9 |PY31 7/8|UL44  14/-
6F23 8/-/12K8GT 9/6| EBF80 7/9|EY51  7/6 |PY32  9/6|UL48 10/6
8I5G 4/-/12Q7GT 6/6 EBF89 7/-|EY86  7/3 |PY33 7/86|UL84  6/8
8J5GT 6/6(14S7 14/6(EBL21 11/- EY88  8/6 |[PY80 5/8{UMB0 9/6
J6 3/3|189AQ5 5/6(ECC40 9/8|EZ40  7/8 |PYS1 5/81UY21  8/9
8J7G 5/8|20D1 8/9|ECC81 4/9|EZ41  8/6 |[PY32  5/6[UY4l  7/-
6J7GT 9/8|20F2 9/6| ECC82 5/6|EZ80  5/6 |PY83  5/9|UY85 5/6
8K7G  2/8(20L1 16/-|ECC83 6/-| EZS1 8/- |[PY88  8/6/VR105 5/-
BEK7GT 5/9|20P1 8/8/ECC84 7/-|FC4 8/- [PY800 7/-|VRI50 5/-
K8G  5/9'20P3 9/6|ECC85  5/91GZ32 9/6 'PZ30  9/6'Xe8 78

STEREO PORTABLE
CABINETS

Latest black and silver metal finish.
Consisting of centre cabinet size
164in. x 13in. x 8in. deep with lift up
lid together with two 10 x 6 speaker
cabinets which clip on ends of main
cabinet size 4}in. x 13in. x 8in. making
‘| overall size of 26}in. x 13in. x 8in.
High quality chrome fittings. Will

take almost any autochanger or
tape deck. Approx.

half price at 23-1 9.0
Ditto, but less chrome,

takes 7 x 4 speaker £2.19.9
MONO PORTABLE CABINETS.
B.8.R. tape deck or single record
player, new, attractive

finish, half price. 19/6

AUTOCHANGE PORTABLE CABI-
NETS., As used on 18 gns. record
player. Due to fortunate purchase we
ofter complete with motor 49

board and all fittings at only /'
PLEASE NOTE. A wide range of
cabinets o callers at all branches.

100 HI-STABS 9/6
1% 10 5% 1000 to 5 mQ.

CO-AX. low loss, 6d. yd. 25 yis. 11/8;
50 yds. 28/-; 100 yds. 42/6. Plugs 1/3.

100 RESISTORS 6/6
SIZES }-3 watt.
MICROPHONE CABLE.  Highest

quality, black, grey, white, 9d. per

yard.
100 CONDENSERS 9/6
Miniature Ceramic, Silver, Mica, etc.
3pFtosl. LIST VALUE OVER £4.
25 ELECTROLYTICS
Assorted 2 to 500 mid 6 to 400 9/6
volt. LIBT VALUE OVER £5. /
7/6

50 TAG STRIPS

Mixed sizes 2 to 15 way.

25 POTENTIOMETERS
Including with switch, long

and short spindle, pre-sets, log 9/6
and lin. unused, lk-2mQ. LIST
VALUE AFPROX. £4.

CONNECTING WIRE

P.V.C. Bright Colours. Five

251t. coils only. 4/'
CALLERS, A very wide range of
electronic components awail you at all
branches. Your enquiries welcomed.

Stockists of Leak, Quad, Chapman, Goodman, Armairong, Tripletone, Linear, Rogers, Truvox, Ferrograph, Wharfedale, etc.
Post: 1 1b. 1/5, 1§ 1b. 2/6, 2 1b. 2/9, 4 1b. 3/8, 6 Ib. 4/-, 14 Ib. 5/8.

EGHNICAL

JRADING

¥

www americanradiohistorv com

LONDO

BRIGHTO
PORTSMOUT
SOUTHAMPTON
WORTHIN

All Mail Orders to Brighton please

10 Tottenham Court Road, W.1,
Tel. MUSeum 3639

Park Crescent Place
Tel. 880788

860-352 Fratton Road
Tel. 22034

78 East Street
Tel. 25851

182 Montague Street
Tel, 2685
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HI-F1 AMPLIFIERS — TUNERS — RECORD PLAYERS

GARRARD 1ow 9+9W

| PLAYER g o N POWER STEREO
AT-60 AMP, AMP
MA-12 $-99

HI-FI MONO AMPLIFIER. Model MA-12. 10W output, wide freq.

TRANSISTOR MIXER. MODEL TM-1. A must for the tape range, low distortion. Use with control units. Models UMC-1 (Mono)
enthusiast. Four channels. Battery operated. Similar styling to or USC-1 (Stereo). Kit £12.18.0 Assembled £16.18.0
Model AA-22U Amplifier. Kit £11.16.6. Assembled £16.17.6

3+3W STEREO AMPLIFIER. Model S-33. An easy-to-build, low
20+20W TRANSISTOR STEREO AMPLIFIER. Mode! AA- cost unit. 2 inputs per channel. Kit £13.7.6 Assembled £18.18.0

22U. Outstanding performance and appearance. 5 stereo inputs .
each channel, 20 transistor, 10 diode circuit. Kit £39.10.0 DE LUXE STEREO AMPLIFIER. Model S-33H. De luxe version of

Assembled £57.10.0 (Cabinet £2.5.0 extra). the S$-33 with two-tone grey perspex panel, and high sensitivity neces-
sary to accept the Decca Deram pick-up. Kit £15.17.6 Assembled £21.7.6

HI-FI STEREO AMPLIFIER. Model S-99. 8+9W output. Ganged
controls. Stereo/Mono gram, radio and tape inputs. Push-button selec-

GARRARD AUTO/RECORD PLAYER. Model AT-60, less
cartridge £14.12.10. With Decca Deram pick-up £19.7.4 incl. P.T.

Many other Garrard models available, ask for Lists. tion. Printed circuit construction. Kit £28.9.6 Assembled £38.9.6
HI-FI MONO AMPLIFIER. Model MA-5. A general purpose POWER SUPPLY UNIT. Model MGP-1. Input 100/120V, 200/250V,
BW Amplifier, with inputs for Gram., Radio. Modern functional 40-60 c/s. Output 6-:3V, 2:5A A.C. 200, 250, 270V, 120mA max. D.C.

appearance. Kit £11.9.6 Assembled £15.15.0 Kit £5.12.6 Assembled £7.2.6

O T R T T T T R R T T R

[EPPaaTe) Make the most of your leisure time..

TEST INSTRUMENTS

Our wide range includes:
3” LOW-PRICED SERVICE OSCILLO-
SCOPE. Model 0S-2. Compact size 5" x
727 x 12” deep. Wt. only 9%1b. “Y" bandwidth
2 ¢/s-3 Mc/s, £3dB. Sensitivity 100mV/cm.
T/B 20 ¢/s-200 ke/s in four ranges. fitted mu-
metal CRT Shield. Modern functional styling.

Kit £23.18.0 Assembled £31.18.0
5” GEN.-PURPOSE OSCILLOSCOPE.
Model 10-12U. An outstanding model with
professional specification and styling. “Y"
bandwidth 3 ¢/s-4-5 Mc/s £3dB. T/B10¢/s-
500 ke/s. Kit £35.17.6 Assembled £45.15.0
DE LUXE LARGE-SCALE VALVE VOLT-
METER. Model IM-13U. Circuit and speci-
fication based on the well-known model V-7A
but with many worth-while refinements. 6”
Ernest Turner meter. Unique gimbal bracket
allows operation of instrument in many posi-
tions. Modern styling.

Kit £18.18.0 Assembled £26.18.0

Hear the BBC Stereo FM Programmes
on the TRANSISTOR
STEREO FM TUNER

Elegantly designed to match the
Stereo Amplifier, AA-22U

Many special features including:—
% Pre-assembled and aligned RF tuning unit.
% 4 stage IF amplifier, Automatic freq. control.
% Printed circuit board, 14 transistor circuit.

Available in two units, sold separately, can be buiit for a

TOTAL PRICE KIT (STEREO) £24.18.0 incl. P.T.

Kit (MONO) £20.19.0 incl. P.T. can be converted to stereo with
adaptor. optional extra. Cabinet. optional extra £2.5.0. Send for
detaiis.

IO OSSO

TRANSISTOR RADIOS

“OXFORD”  LUXURY PORTABLE
Model UXR-2. Specially designed for
use as a domestic or personal portable
receiver. Many features, including solid
leather case. Kit £14.18.0 incl. P.T.

Oxford TRANSISTOR PORTABLE. Model
UXR-1. Pre-aligned |.F. transformers,
printed circuit. Covers LW. and M.W.
Has 77 x 4” loudspeaker. Real hide case.

Kit £12.11.0 incl. P.T.

JUNIOR EXPERIMENTAL WORKSHOP
Model EW-1. More than a toy! Will
make over 20 exciting electronic devices,
incl.: Radios, Burglar Alarms, etc. 72
page Manual. The ideal present!
Kit £7.13.6 incl. P.T.

AUDIO SIGNAL GENERATOR. Model AG-9U.
10 ¢/s 10 100 kc/s, switch selected. Distortion less than
0:1%, 10V sine wave output metered in volts and dB’s.
Kit £23.15.0 Assembled £31.15.0
VALVE VOLTMETER. Model V-7A. 7 voltage
ranges d.c. volts to 1,5600. A.C. to 1,500 r.m.s. and 4,000
peak to peak. Resistance 0:1Q to 1,000MQ with internal
battery. D.C. input resistance 11MQ. dB measure-
ment, has centre-zero scale. Complete with test prods,
leads and standardising battery.
Kit £13.18.6 Assembled £19.18.6

MULTIMETER. Model MM-1U. Ranges 0-1:5V to
1,500V a.c. and d.c.; 150#A to 16A d.c.; 0-2Q to 20MQ
45" 50uA meter.  Kit £12.18.0  Assembled £18.11.6
R.F. SIGNAL GENERATOR. Mode! RF-
1U. Up to 100 Mc/s fundamental and 200
Mc/s on harmonics. Up to 100mV output.
Kit £13.18.0 Assembled £20.8.0
SINE/SQUARE GENERATOR. Model
1G-82U. Freq. range 20 c¢/s-1 Mc/sin5
bands less than 0-5% sine wave dist. less

than 0-15u sec. sq. wave rise time.
Kit £25.15.0 Assembled £37.15.0

HIGH PERFORMANCE CAR RADIO, CR-1. Superb LW/MW
entertainment, wherever you drive. For 12v pos. or neg. earth
systems. Tastefully styled to match any car colour scheme. Many
special features. Send for details. Kit (less speaker) £12.17.0.,
L/S £1.4.5 extra. Prices incl. P.T.

WELCOME TO OUR LONDON HEATHKIT CENTRE
233 Tottenham Court Road, W.1

We open MONDAY-SATURDAY 9 a.m.-5.30 p.m.
THURSDAY .. ..11 am-2.30 p.m.

Telephone No: MUSEUM 7349
WHEN YOU ARE IN TOWN, WE HOPE YOU WILL VISIT US THERE

1G-82V

TRANSISTOR POWER SUPPLY.
Model IP-20U. Up to 50V, 1-5A output.
ideal for Laboratory use. Compact size.

Kit £35.8.0  Assembled £47.8.0

Prices and specifica-
tions subject to change
without notice

626

www americanradiohistorv com
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TAPE AMPLIFIERS — TAPE DECKS — CONTROL UNITS

FM STUDIO-
TUNER MATIC
FM-4U DECK

HI-FI FM TUNER. Model FM-4U. Available in two units. R.F.
tuning unit (£2.15.0 incl. P.T.) with LF. output of 10:7 Mc/s
and L.F. amplifier unit, with power supply and valves (£13.13.0).
For free standing or cabinet mounting. Total Kit £16.8.0
(Multiplex adaptor avallable, as extra).

HI-FI AM/FM TUNER. Model AFM-1. Available in two units
which, for your convenience, are sold separately. Tuning heart
(AFM-T1—f£4.13.6 incl. P.T.) and LF. amplifier (AFM-A1—
£22.11.6). Printed circuit board, 8 valves. Covers LW., M.W.,
S.W., and F.M. Built-in power supply. Total Kit £27.5.0
(Multiptex adaptor avallabte, as extra).

STUDIOMATIC ‘’363"" TAPE DECK. The finest buy in its
price range. Operating speed: 13”, 33" and 7}” p.s. Two tracks,
“wow” and “flutter”” not greater than 0-15% at 71" p.s. £13.10.0
With TA-1M Tape Pre-amplifier kit £31.5.6

TRUVOX
DECK

TRUVOX D-93 TAPE DECKS. High quality stereo/mono tape decks.
D93/2, } track, £36.15.0 D93/4, } track, £36.15.0

TAPE RECORDING/PLAYBACK AMPLIFIER.
Mono Model TA-1M Kit £19.18.0 Assembled £28.18.0
Stereo Model TA-1S Kit £25.10.0 Assembled £35.18.0

Hi-FI CABINETS. A wide range available for example:—
Malvern Kit 18.1.0 incl. P.T.

MONOQ CONTROL UNIT. Model UMC-1. Designed to work with
the MA-12 or similar amplifier requiring 0:25V or less for full output.
5 inputs. Baxandall type controls. Kit £9.2.6 Assembled £14.2.6

STEREO CONTROL UNIT. Model USC-1. Push-button selection

accurately matched ganged controls to +1dB. Rumble and variable low
Kit £19.19.0 Assembled £27.5.0

AT T R T D T O O T R s

Enjoy building a Heathkit model JM}

pass filters. Printed circuit boards.

SPEAKER SYSTEMS

HI-FI SPEAKER SYSTEM. Model
SSU-1. Ducted-port bass reflex cabinet
“in the white”. Two speakers. Vertical
horizontal models with legs, Kit £12.12.0,
without legs, Kit £11.17.6 incl. P.T.

The BERKELEY SLIM-LINE
SPEAKER SYSTEM, fully finished
walnut veneered cabinet for faster con-
struction. Special 12” bass unit and
4” mid/high frequency unit. Range
30-17,000 c/s. Size 26” x 17" only 73" deep.
Modern attractive styling. Excellent value.

Kit £19.10.0 Assembled £24.0.0

COTSWOLD SPEAKER SYSTEMS.
Outstanding performance for price.
MFS: Size 36" x 163" x 14” deep.

Kit £25.12.0 Assembled £33.17.0
STANDARD: Size 26° x 23” x 141" deep.
Berkeley Kit £25.12.0 Assembled £33.17.0

T T O T TR A T

MULTIPLEX
DECODER SD-1

For receiving Stereo FM.
Convert your existing FM
Mono receiver to stereo with
this low cost, self powered
unit. Fully transistorised.
Kit £8.10.0 Assembled £12.5.0
Styled to match British Heathkit models.

SEND FOR THE LATEST

FREE CATALOGUE

Deferred terms available in UK over £10
Prices quoted are Mail Order prices
DAYSTROM LTD 2%oirsrer
GLOUCESTER
W R R T e

“AMATEUR” EQUIPMENT

80-10m TRANSMITTER, DX-40U.
Power inputs 75W. CW. 60W peak
CC phone. Output 40W to aerial.
Provision for VFO.

Kit £29.19.0 Assembled £41.8.0

SSB ADAPTOR, SB-10U
Kit £39.5.0 Assembled £54.18.0

AMATEUR BANDS RECEIVER
Model RA-1. To cover all the Amateur
Bands from 160-10 metres. Many special
features, including: half-lattice crystal
filter; 8 wvalves; signal strength 8"
meter; tuned R.F. Amp. stag

Kit £39.6.6 Assemb'ed‘ £52.10.0

160-10M TRANSMITTER. Model DX-
100U. Carefui design has achieved high
performance and stability. Completely
self-contained.

Kit £81.10.0 Assembled £106.15.0

COMMUNICATIONS TYPE RECEIVER. Model
RG-1. A high performance, low cost receiver for the
discriminating listener.  Frequency coverage: 600
ke/s—1-5 Mc/s and 1:7 Mc/s—32 Mc/s.

Kit £39.16.0 Assembled £53.0.0

REFLECTED POWER METER and SWR
BRIDGE. Model HM-11U. Indicates reliably but
inexpensively, whether the RF power output of your
TX is being transferred efficiently to radiating
antenna. Kit £8.10.0 Assembled £10.15.0

OUTSTANDING “AMATEUR” EQUIPMENT
A wide range of American Amateur SSB equip-
ments is now available in the U.K. Why not send
for full details of range, for example:

FILTER TYPE SSB TRANSCEIVERS
Models for 80, 40 or 20 metre bands.
Model HW-12 (80M) £67.10.0 Kit.
Model HW-22 (40M) " £66.0.0 each kit.

Model HW-32 (20M) [ price inc. duty, etc. HW-12
_Wi—tﬁut_obli—ga.tgn—;ea—;; se—nd_me_ T ——(Tlck hevﬂ
| FREE BRITISH HEATHKIT CATALOGUE........................ O |

FULL DETAILS OF MODEL(S)......ouiiiiineeeiiaaeeiiiaenn O |
(Please write in BLOCK CAPITALS)
[ NAME! cimeasit b  covsemrenrsrans st o ek e A o I
| ADDRES'S . x-srmms s serevcsmeios ot 146 4 d bl 8 e et bt ekt w1 e ool |
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BSR MONARCH UA16 o MULTIPLEX DECODER

with FULL-FI HEAD For receiving Stereo FM
4-speed, plays 10 records, 12in. 10in. or 7in. at
16, 33, 46 or 78 r.p.m. Intermixes 7in., 10in. and
12in. records of the same speed. Has manual \
play position: ecolour, brown. Dimensions: 124 x \
103in. Space requircd above hase board 4fin. \/b
helow baseboard 23in. Fitted with Full-Fi-turn- £4.19 6 >

13J.

over erystal head. P. & P.9/-.

Now is your chanece to beuefit in fult from the
new B.B.C. stero transmissions with our
Multiplex Decoder. Design features: Highly
efficient Mublard vinkor pot cores. Two semi-
conductor diodes. Double purpose valve.
Printed eirenit type construction high input
impedance. Specification: Cross talk minus
26 1B at | ke/s. Input requirements 0-5—1-5
RMS. Stability plus or minus 0-1%. Voitage
requirements H.T. 190 250 volts. D.C. at &
mA. heaters 6-3 volts. A.C. at 300 mA. Self
powered unit shortly available, price to be

announced. Bize 57 x 34" x 1°. Fully built PIIL‘B £4 4 0 P & P 3/_

and tested,

Gomplete Ampliier Kit comprising E.C L 82 Mains transformer, metal rectifier,
voiutne control, smoothing condenser, melal chassis, speaker, ete.
To the purchasers of the above changer only 18/8 plus 3/- . & p.

| POCKET MULTI-METER

Y Bize 3} x 2} x 1%in. Meter size 2} x 13in. Sensitivity 1000
O.P.V. on both AC. and D.C. voits. 0-15, 0-150 0-1000.
D.C. current 0-150mA. Resistance 0-100kQ. Complete
with test prods, battery and full instructions, 42/6. P &P
8/6. FREE GIFT for limited perind only. 30 watt Electric
Soldering Iron value 15/- to every purchaser of the Pocket
Multi-Meter.

Type E MOTOR

Small A.C. mains motor 230/250 volts
complete with gearbox. 6 r.p.m. Price
15/- plus 4/-. I'. & P.

Similar to above motor but without
gearbox. Price 8/t phis 3/~ P. & P

“MAYFAIR’ b-Transistor
TAPE RECORDER

Capstan-driven, battery operated 74 and 3§ i.p.5.
Precision made. Puab-button controls. High
quality 23in. speaker. Push-pull circuit. Qutput
400mW. Frequency response: 200-7.000 kefs.
Fast rewind. Up lo 1 hour twin track playing

time. Automatic erasing for re-recording. Dimen- . . -
s AT 9 GRS Lot % sin. Std.  850ft. .. 8/- Bin. LP. 8506t . 10/8
?&nsépzm: I1in. x 8}in. Weighs only 7Ib. Takes sain- 8l0. 1900t || 11/6 @in. TP, 600t . 10/
IDOER o 3in. L.P. 240ft. .. 4)- 5in. T.P. 1800ft. .. 256
) 5¢in. L.P. 1200ft. .. 11/6 51in. T.P. 2400ft. .. 32/6
5 7in, 1.P. 1800ft. .. 18/6 7in. T.P. 3600it. .. 42/6
- 53in. D.P. 1800it. .. 18/6 4in. T.P. 800ft. . 15/-

40W FLUORESCENT LIGHT KIT P. & P. on each 1/6, 4 or more post free.

<L T

Incorporating GEC Choke size 8}in. x 1%in. X
3in., 2 bi-pin holders, 1 6

starter and starter-holder. P. & P. 5/6.

Similar to above: 80W. Fluorescent Light
Kit incorporating GEC choke size 113in. x
1iin. x 1in. 2 bi-pin holders, P. & P. 17/6

starter and starter holder. 86

Twin 40W Choke instant start for 2 x 21t, tubes 17/6. P. & P. 5/6.

CYLDON
U.H.F. TUNER

Complete with PC88 and PC86
Valves. Full variable tuning.
Newand unused. 8ize¢ 44 X 5} X
1iin. Complete with circuit
diagrans. - Dlus 3/6

35/ ro&p

THE MOTORIST'S REV COUNTER | Susilm iy vi't!
FULLY TRANSISTORISED
SILICON RECTIFIERS

250 v. P.LV. 750 milliamps. 8ix for 7/8 post paid.

Suits 4 or 6 cyl. engines. Would cost at least £8 to huy.
Kit contains moving eoil movement and all parts including
transistors. a circuit diagram and full instructions. Maximun
reading 8,000 r.p.m. Bend P.Q. for 22/, which ludes :

postage

3 to 4 WATT

AMPLIFIER KIT

3.4 watt Amplifier built and tested. Chaasis size 7 < 31 X
lin. Beparate bass, treble and volume controi. Double
wound mains transformer, metal rectifier and output

& sr#gg”gm PURTABLE RAD’a wransiormer tor Shms spoaker. Valves ECC8I and 6V6.

&p
The above in Kit Form, 29/ plus 5/6 p. & p.

P. & P. 3/6.
Circuit diagram 2/6.
Free with parts.

POWER SUPPLY KIT

A.C. MAINS 200 250V
Incorporating ' core type Imaing
transformer, full wave tnetal rectifica-
tion and sinoothing condenser. Smooth
output 250 v. 250 mA and
6-3 v. 4 amp. for Heaters.

25/- %

INCLUDING CARRYING STRAP

@ 2} Speaker. @® All components, Ferrite Rod

6T ) s het Out and Tuning Assembly mount
O 206;"\/\/5'“0’5 Bpechelltpyt on printed board. Size 53" x 3" x 13”. For IF and RF alignment
) and AF output 700 c/s frequency coverage
@ Plastic Cabinet in d, size @ Operated from PP3 Battery. 460 ke/s to 2 mefs in switched frequencies.
43,,5 i 37 Ine1l” red, old Full comprehensive instruc- tdeal for alignment to our Eiegant Seven
Sl:z)eak):er IOU\)I(re " and 9 tionsand point-to-pointwiring and Musette. Built and tested.
: diagram. 39/6 » sr.a6
@ Horizontal Tuning Scale. @ Printed Circuit Board.
@® Ferrite Rod Internal Aerial. ® Tunable over medium and
long waveband. Car aerial and % Our new branch at
® IF 470 kc. ear piece socket. 323 EDGWARE ROAD, LONDON, W.2.

1S NOw OPEN

RADIO & TV COMPONENTS (ACTON) LTD  ALL ENQUIRIES STAMPED ADDRESSED ENVELOPE

OPEN 9 a.m.—6 p.m. INCLUDING SATS. EARLY CLOSING WED.

21C HIGH STREET - ACTON - LONDON - W.3 GOODS NOT DESPATCHED OUTSIDE U.K. TERMS C.W.O.
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COMBINED PORTABLE ass |

SPECIAL OFFER

7" x 4” P.M. Speaker at no extra charge

Buy yourse!f an easy to build 7 transistor radio and save at least £10.0.0. Now
you can build this superb 7 transistor superhet radio for under £4.10.0. No one
else can offer such a fantastic radio with so many de luxe star features.

% De luxe grey wooden cabinet size 121" x 83" x 33",
% Horizontal easy to read tuning scale printed grey with black letters,
size 11§47 x 27,
% High 'Q’ ferrite rod aerial.
% L.F. neutralization on each separate stage.
% D.C. coupled push pull output stage with ONLY a a
separate A.C. negative feedback.
! Plus 7/6 P. & P. Parts List and
v ECm I CofsiEEd i circuit diagram 2/6 FREE with
% Ready etched and drilled printed circuit parts. :
board back printed for fool proof
construction,
% Fully comprehensive instructions and point-to-point
wiring diagrams.
X Car aerial socket, POWER SUPPLY KIT
% Fully tunabie over medium and long wave. 168-535 metres To purchasers of ‘Elegant Seven’
] (BP0 (it ) parts, incorporating mains trans-
% Allcomponents ferrite rod and tuning assembiy mount on o .
printed board. former, rectifier and smoothing con-
% Full after sales service. denser, A.C. mains 200/250 volts.
% Parts list and circuit diagram 2s. 6d., free with parts. Output 9v 100mA. 7s. 6d. extra.

Price £4.4.0 — 7s. 6d. postage and packing.

RADIO & TV COMPONENTS (acton) LTD 4L enauiRiEs STAMPED ADDRESSED ENVELOPE

OPEN 9 a.m.—6 p.m. INCLUDING SATS. EARLY CLOSING WED.

21C HIGH STREET + ACTON - LONDON -+ W.3 GOODS NOT DESPATCHED OUTSIDE U.K. TERMS C.W.O.

ELECTRICITY (5 Vals)

D ELECTRONICS (6 Vols)
ELECTRONIC CIRCUITS (2Vols)

| INDUSTRIAL ELECTRICITY (2 Vols)
SYNCHROS & SERVOMECHANISMS (2 Vols)

You'll find it easy to learn with this outstandingly suecessful The books are based on the latest research into simpilified
new pictorial method—the essential facts are explained in learning techniques. This has proved that the Pietorial
the simplest language, one at a time; and each is illustrated Approach to learning is the quickest and soundest way of
by an accurate cartoon-type «drawing. gaining mastery over these subjects.

r---------------------ﬂl_ﬂ

TO SELRAY BOOK CO.
60 HAYES HILL, HAYES, BROMLEY, KENT

Please send me Without Obligation to Purchase, one of the above sets on
7 Days Free Trial. | will either return set, carriage paid, in good condition within 7 days
or send the following amounts. Basic Electricity 70/- Cash price or Down Payment of
15/- followed by 4 fortnightly payments of 15/- each. Basic Electronics 82!~ Cash Price
or Down Payment of 15/- followed by 5 fortnightly payments of 15/- each. This offer
applies to UNITED KINGDOM ONLY.

Tick set required (only ONE set allowed on free trial)

BASIC ELECTRICITY 70/- [} BASIC ELECTRONICS 82/- ]
BASIC ELECTRONIC CIRCUITS 40/- ]
BASIC INDUSTRIAL ELECTRICITY 40/-
BASIC SYNCHROS & SERVOMECHANISMS 38/- [
ALL PRICES INCLUDE POSTAGE

The series will be of
exceptional value in
training mechanics and
technicians in electricity,
Radio and Electronics.

WHAT THIS MONTH'S ENTHUSIASTIC
READERS SAY

“After reading section on Filter Cirenils once, I understood more
about them than tn a whole year from the obscurities of other
manuals.” L. G. West Wickham. '/ mus! say they are the best books
on the subject as they explain in simple langwage what other books
make hard going of." C. B. Hartlepools. “ They have a iwonderful
sustem of imparting the subject (o the beginner.” H.C.L. Leicester.
“What a confrast ta the many lext books 1 kave attempted to siruggle
through.” J.G. Rugby.

FULL POSTAL
HDIVINEY 500 ro00000000000000000 a8 2000000000 5 a0K.1000 05 10000000 weerees .

POSTNOW FOR TH/S OFFER /
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NEWMART

Telephone: 33 Withy Grove Manchester, 4 Deansgate 7710

introduce their down-to-earth exceptional values
with the offer of a FREE GIFT of a genuine
E.M.l. “’Fisk’’ Solariscope, value £2.2.0 with every
order value £5 and over. The ““Fisk’ is a boon to
short wave listeners, showing clearly & easily hours
of daylight and darkness at all hours each month of
the year.

MICROPHONES—A selection from our range-—SLIM—High
impedance, for stand, chest or hand use. Satin-chrome finish with
desk stand and two interchangeable holders, switch and lead. 33/9
P. & P. 1/3.

LAPEL/HAND Mike—1%in. diameter, lapel clip, ideal for tape recording
&c. Very sensitive with lead—7/6 P. & P. 1/-.

CRYSTAL HAND microphone-—robust and sensitive, ideal for tape
recorders, cream plastic case. 8/6 P. & P. 1/6.

FLOOR STAND aluminium, heavy base, smooth telescopic action
standard' threads. 49/6 Carr. 2/6.

TELEPHONE PICK-UP COIL for recording or amplifying both sides
of conversations—suction cupfitting to phone, with lead. 7/6 P. & P. 1/-.
Many other types of crystal, dynamic, carbon mikes in stock.
TRANSRECEIVERS really excellent results with intermediate model.
Complete with batteries, extending aerials, instructions. Per pair
£6.15.0. P. & P.5/-.Including free gift. These cannot be operated in U.K.

TRANSISTORS—Some popular types from our range:—

0OC44 and 0C45—3/6 each. OC71, 2/9. 0C72, 3/6. OC81 and

0C81D—3/- each. 0C169, 3/9. 0C170, 3/6. AF117, 4/-. 0C26, 7/6.

GET8, 5/9. Gen. Purpose {appx. OC71) 1/- each. Postage 6d for 3;

over 12 sent post paid.

METERS. POCKET SIZE MULTI-TESTER—Type PT34, 1000QAV.

0/10-50-250-500-1000 volts AC and DC. 0/1-100-500mA. 0/100,000

0. Complete with battery, leads, instructions. 37/6. P. & P. 2/6.

MINI-METER Perspex front, 1000Q P.V. 0-12, 120, 1200V. AC/DC

0/1 and 0/120mA. 0-200Q, with battery, leads, instructions. 35/-.

P. & P. 2/6.

PANEL MOUNTING 0/1 mA—13in. square front, black numerals on

silver dial. 20/- each. P. & P. 2/-.

21in ROUND SPEAKERS, 8%, as used in many transistor sets,

inter-coms, baby alarms—ideal replacement. 4/- each. P. & P. 1/-.

CAR/AERIAL In-Wing fitting, anti-vandal, 2 keys, 4 extensions, lead,

plug. 36/-. P. & P. 2/-.

GARRARD RECORD-PLAYING DECKS
4 5

SRP12 3 speed single player Carriage on
1000 4 speed auto-change 519 6 all types
AT6, Mkll 4 speed de-luxe auto 919 6 5/-. Extra
SP25 4 speed superb single-player 8 19 6 price includes
All above fitted mono cartridge-—stereo 10/- extra. free gift.

XMAS SPECIAL—Ideal gift for either sex—attractive permanent
chargeable (plug into A.C. mains outlet). POCKET FLASHLIGHT 18/9.
P. & P. 1/3

Finest quality U.S.A. RECORDING TAPE—fully guaranteed.

3%in 600ft. Mylar  10/- 7in. 1200ft. acetate 12/6
5in  600ft acetate 8/6 7in 1800ft acetate 15/-
53in 1800ft mylar 22/6 7in 2400ft mylar 25/-
Post &c. 1/- per reel extra. 4 reels and over post paid. Most other
popular sizes in stock.

SPECIALLY SELECTED VALVE OFFER THIS MONTH

184 4/9 6X5G 4/- ECC82 4/6
185 (DAF91) 3/- 807 8/6 ECC83 4/6
174 (DF91) 2/3 10F3 7/9

5U4G 4/6 10L1 7/- We supply many
524G 6/9 12837 3/9 ‘unusual’ vaives. Try
6AM6 3/9 128K7 3/6 us—we may have it
6CH6 5/9 ECC85 4/6 in stockl Postage
6F11 5/9 L63 5/9 6d per valve. 12
6K8G 3/- PCF80 5/9 valves and over
6X4 3/6 uu7 9/6 post paid.

R.F. FIELD INDICATOR: Checks radiation from an existing antenna.
Tunes 1 to 250Mcs in 5 bands. Sensitive 200uA meter movement.
6 section plug-in antenna—phone jack for monitoring. Crystal earpiece
and instructions supplied. ldeal for use with radio controlied models.
No battery required. Powerful magnet for attaching to 47/6

metal surfaces. P. & P. 2/6

The above represent only a few of the many hundreds of lines available
at prices which stand any comparison.

TERMS: Cash with order—No C.O.D. Orders totalling £5 and over
carr. paid (except Garrard Decks and transreceivers where carriage is as
shown) guaranteed money refund if goods returned perfect within 7
days of despatch. REMEMBER THE FREE GIFTI

Callers Welcome—Open All Day Mon.—Sat. 9.30 am.—6 p.m.

630

. !
"7 Schubert Equipment Cabinet 37 gns.
Housing Hi-Fiis our business . . . turntables, tape recorders,
loudspeakers, tuners, amplifiers, records, tapes . . . there’s a
RECORD HOUSING cabinet to suit your equipment.
Send for illustrated catalogue giving full details of over
20 different cabinets, plus stockists’ list (U.K. only) to:

RECORD HOUSING (pept. Pw1)

Brook Road, London, N.22. Tel.: BOWes Park 7487

ADIO GONSTRUGTO

4 STAR FEATURES

% BEGINNERS
POWER
PACK

7 SILICON PLANAR
TRANSISTOR CIRCUITS

SQUARE WAVE GENERATOR
SIMPLE CAPACITANCE METER

*

ALL IN DECEMBER ISSUE
buy your copy now — 2/6

from your newsagent or 3/- post paid from

Data Publications Limited
57 MAIDA VALE LONDON, W9
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INCREASE
YOUR

CHOOSE THE RIGHT COURSE FROM
RADIO AND TELEVISION ENGINEERING
INDUSTRIAL  TELEVISION,  RADIO
TELEVISION SERVICING, ELECTRONICS

COMPUTERS AND PROGRAMMING,
ELECTRONIC TECHNICIANS, SERVOMECH-
ANISMS, TELEMETRY, CLOSED CIRCUIT TV,
INSTRUMENTATION AND PRINCIPLES OF
AUTOMATION

ALSO EXAMINATION COURSES FOR:
Inst. of Electronic and Radio Engineers

C. . Telecommunication Techns’. Cert.

C.&G. Supplementary Studies

R.T.E.B. Radio/TV Servicing Cert.

P.M.G. Certificates. Radio Amateurs’ Exam.

LEARN AS YOU BUILD

Practical Radio Courses: Gain a sound knowledge of Radio
as you build YOUR OWN 5-valve superhet Receiver and

Transistor, Portable Signal Generator and High Quality
Multitester. At the end of the course you have valuable
practical equipment and a fund of personal know!edge and skill.
ICS Practical Radio Courses open a new world to the keen
amateur.

o

" TELEVISION
\ ELECTRONIC

KNOWLEDGE ) \ ENGINEERING /

MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDENCE COLLEGES

THERE IS AN Ics COURSE FOR YOU

Whether you need a basic grounding, tuition to complete
your technical qualifications, or further specialised
knowledge, ICS can help you with a course individually
adapted to your requirements.

There is a place for you among the fully-trained men.
They are the highly paid men—the men of the future.
If you want to get to the top, or to succeed in your own
Eusgless, put your technical training in our experienced
ands.

ICS Courses are written in clear, simple and direct language,
fully illustrated and specially edited to facilitate individual
home study. You will learn in the comfort of your own
home—at your own speed. The unique ICS teaching
method embodies the teacher in the text; it combines
expert practical experience with clearly explained theoretical
training. Let ICS help you to develop your ambitions and
ensure a successful future. Invest in your own capabilities.

d
iy FILL IN AND POST THIS COUPON TODAY
‘:\‘ You will receive the FREE ICS Prospectus listing the examinations
and ICS technical courses in radio, television and electronics.
%ﬁ, PLUS details of over 150 specialised subjects.
YOUR ELECTRONIC ENGINEERING
RADIO AND TELEVISION r--------------_--_-—_--1
CAREER ENGINEERING I |
PLEASE SEND FREE BOOK ON |
ELECTRICAL ENGINEERING | I
IN : NAME |
I |
I ADDRESS ... ]
! i
T ITT UL WL LInESPONDENCE SCHOOLS - LONOON I I
) : OCCUPATION AGE I
1 INTERNATIONAL CORRESPONDENCE SCHOOLS i
|

-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Iz
13

Dept. 170, INTERTEXT HOUSE, PARKGATE ROAD, London, SW11 I

ZJ

631
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ASKYS

RADIO

SPECIAL PRE-CHRISTMAS OFFER!

£1 reduction off the Skyrover De Luxe for cash customers.
a e oo

THE SKYROVER De Luxe

7 transistor plus 2 diode superhet, 6 wave-
band portable receiver covering the full
Medium Waveband and Short, Wavehand
31-94M and also 4 separate switched band.
spread ranges, 13M., 16M., 19M., and 25M.,
with Band Spread Tuning for accurate
Station Selection. The coil pack and tuning
heart i3 completely factory assembled,
wired and tested. The r inf bly

FOR THE FINEST VALUE AND

mmmmmmmmmm:c‘;mm«..}mmm&mmmmmmﬁmmmmmmmmmm;.mmmm
We wish all our customers old

and
AND CORDIALLY INVITE YOU TO SELECT YOUR

PSR N ST L b bl b b kb b b b bbb b bbb bbb e e e

CONSTRUCTORS BARGAINS:

SPECIAL PURCHASE—UHF/VHF TV TUNERS

Well known British makers surplus stocks. Now available for the first
time to the Home Constructor. Add 2/6 Post and Packing on each.

TRANSISTORISED UHF MINIATURE MODEL 1
Shielded metal cane only 34 x 1} x 3in. Fully tunable—complete with
two AF139 transistors. |LASKY'S PRICE 39/6
TRANSISTORISED UHF MODEL 2

Metal case size 33 (plus spindle) x 23 % 1}in. Fully tunable with slow motion
drive. Complete with two AF186 transistors. LASKY'S PRICE 25/6

VALVE UHF MODEL (iflustrated)

In metal case size 4 x 6 x 1}in. Fully tunalile—complete with PC86 and
PC88 valves. | ASKY'S PRICE 29/6  Without valves 12/6
TRANSISTORISED VHF TUNER

can be completed in under three hours from
our easy to follow, stage by stage instruc-
tions. Buperhet, 470 Ke/s. All Mullard
Transistors and Diode. Uses 4 U2 batteries.
5in. Ceramic Magnet P.M. Speaker. Basy to
— = read Dial 8cale, 500 MW Output. ’ll‘elescopic
Aerial and Ferrite Rod Aerial.  Tone
* LONG WAVEBAND Circuit is incorporated, with separate Tone
COVERAGE IS NOW AVAIL-  Control in sddition to Volume Control.
ABLE FOR THE SKYROVER Tuning Control and Waveband _Selednr.
A simple additional circuit provides 10 a wood cabinet, size 114 x 63 x 4
coverage of the 1100/1950M. band (in-  covered with a washable material,
cluding 1500M. Light programme). This ~ plastic trin and carrving handle.  Car
fo in addition to all existing Medium  aerial socket fitted.
Can now

and Short wavebands. All necessary Post
be built for £8 . 1 9 g 5/- extra

components with construction data.
Onty 10/- extra Post Free.
oy 10/- extra H.P. Terms: 45/~ deposit and 11 monthly
payments of 14/2. Total H.P.P.£10.0.10

This conversion Is suitable for receivers
Data 2/6 extra: Refunded if you purchase the parcel. Four U8 batteries 3/4 extra.
All 1

that have already been constructed.
E
available y.

MAGNAVOX 363
TAPE DECKS

The very latest 3 speed model—13, 33, 73
ips, available with either § track or {
track head. Features include: pause con-
trol; digital counter: fast forward and re-
wind: new 4 pole fully screened induction
motor, interlocking keys. 8ize of top plate
134 x 1lin. x 5}in. deep below unit plate.
For 200/250v. A.C. mains, 50 cps operation.
New, unused and fully guaranteed.

Lasky's Price 12F £10.10.0
Lasky’s Price iUk £13.96

model
Carriage and Packing 7/6 extra.
NEW MARTIN TAPE RECORD/REPLAY AMPS.
Now available from stock—for use with the Magnavox 363 Tape Deck.
4 track model LASKY'S PRICE £14.19.6 Carriageand
3 track model. ., ........... LASKY'S PRICE £15.19.6 Packing 4/6 extra.
Optional extra: Control panel escutcheon to take deck and amplifier controls.

LASKY'S PRICE 12/6 Post & Packing 2/6.
INTERNATIONAL TAP

Famous American Brand—Fully Guaranteed

3in. Message tape, 150ft. . ... 28 53in. Long play, 1200 ft. Acetate 12 6
3in. Mecssage tape, 2261t 389 5iin. 8tandard play, 850it. PYC 11 8
3in. Message tabe, 3001t. . . 78 53in. Long play, 1200it. Mylar .. 15 0
31in. Triple play, 600{t. Mylar 100 53in. Triple play, 2400it. Mylar 45 0
4in. Triple play, $00ft. Mylar .. .. 17 6 7in. Standard play, 12001t. Acet.12 8
5in. Double play, 1200ft. Mylar . 150 7in. 8tandard play, 12001t. Mylarl2 6
5in. Long play, 900ft. Acetate . . 100 7in. Long play, 1800it. Mylar 18 6
5in. Htandard play, 600ft. PVC | 88 7in. Double play, 24001t. Mylar 25 0
sin. Triple play, 1800ft. Mylar |, 350 7in. Long play, 1800ft. Acetate 15 0
53in. Double play, 1800{t. Mylar .., 228 7ln. Triple play, 3600it. Mylar 50 0

P. & . 1/- extra per reel. 4 reels and over Post Free
Full range of Philips prerecorded cassettes—send 8.A.E. for list.

MICROPHOMNES

THE VERY LATEST MARVELS OF
ELECTRONIC MINIATURISATION

THE TTC MODEL B4002 FM WIRELESS
MICROPHONES

Highly sensitive—suitable for either static or moblle use. Bignals
can be picked wp by any FM radio or tuner which receives frequeuncies
between 96—104 Mc/fs over several hundred yards. Hize only 3 x 2
x lin. (in leather case). Operates in one PP3 type battery. Comnvlete
with neck cord, clip on dynamic extension mike (} x 3 X */,4in.) and
battery. LASKY’S PRICE 10 Gns. Post Free anywherein world.
THE TTC MODEL 13/500. More powerful version of above—size 4 x 1 x 1in. Operates
on one PP3 type battery. LASKY’S PRICE 12 Gns. Post Free anywherein world.
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Sub-Mini: e turret type fitted with 12 sets of coils and 3 Mullard AF102 transistors.
In metal case size 3 x 1} x 21in  LASKY'S PRICE 37/6

SURPLUS TV IF AMPS.

38 Mc/s. Contains a large number of components, IF trans-
{ormers, resistors, capacitors etc., and the following valves: =
2 x PCF80, 1 x EBY1, EF80, EF183 and EF184. Overall size
11} x 3} x 4in. deep. Jdeal for servicemen and experimenters.
This [F amp, when used with the valve model UHF tuner
(above) provides a suitable conversion for BBC2

No circuit available. LASKY’'S P‘R|CE 39/6 Post 2/6
SPECIAL PACKAGE BARGAIN OFFE

Free standing table cabinet, size a e
19} x 9 x 5}in., finished in medium
Mahogany. Scale marked 21 to 68
(UHF band). Designed to accept the
above IF Amplifier with space for a
Valve UHF Tuner.

CABINET ONLY 27/6 Post 3/6

Special Package Offer: IF Amplifier,
UHF Tuner with valvesand Talile Cabinet, PACKAGE PRICE 89/6 Post 6/-

NEW—LASKY'S MINIATURE TRANSISTOR
AMPLIFIER MODULES

fncorporating the very latest circuitry to
provide high sensitivity and good quality
in conjunction with extreme smalisize and
compactness. High quality Newmarket
transistors used throughout. All designed
to operate on 9v. miniature battery.
Add 1/- ou each for Post and Packing.
TYPE LRPC 1, 3 transistor. Input sens.
50mV, output 150mW, output imp. 40Q,
ex1xHo ... PRICE 27/6
TYPE LRPC 2. § transistor. Input sens.
imV, output 330mW output imp. 15Q,

size 2} x 1} x fin. ... PRICE 22/6

TYPE LRPC 3. 5 transistor. Input sens. 5mV, output 400mV, output imp. 15Q, size
D T L T TPy 0gacoooa PRICE 25/-
TYPE LRPC 4. § transistor, lnput sens. 150mV, output 330mW, output imp. 150, size
2pxlpxiing ..., 500000009000aa0a00G000000038 30630003080 T PRICE 22/6
TYPE LRPC 5. 6 transistor. Input sens. 8m¥V, output 3W, ouiput imp. 3Q, size
[ T T D 600000300a000000000 PRICE 59/6

TYPE LRPC 8, Tape record/playback amp. (for use with seli oscillating erase head).
Output 750 mW, output imp. 8Q. Size 4§ x 2 x lin.............. ... PRICE 39/6
FULLY ENCAPSULATED MODULES

8pecial function modules—all one size 1% x 1 x 1}in. Complete with detailed function and
installation instructions. Send 8.A.E. for specification sheets.

TYPE PA-1. Public address amp. for use with carbon, crystal or Dynanic microphones.

3Q output imp..... coooon coooo PRICE 30/-
TYPE GR-1. Gramophone a —vprovides sufficient power to flll average room. 3Q
OUEDUL TMP. -+« v vveesenananeennanenenenes s PRICE 30/-
TYPE CO-1. Morse code practice oscillator—for use with morse key and 3Q speaker.

PRICE 20/-

TYPE MT-1. Metronome module—provides audible and visual beat from 30 to 240 beats
per minute (for nse with 3Q speaker or indicator lamp). PRICE 22/6

GORLER UT 340 FM/VHF TUNING HEART
Permeability tuned—covering 87 to 108 Mc/s. For use with one ECCH3 valve. In metal
case, size 3 x 2} x 14 in. Circuit supplied.

LASKY’'S PRICE 15/11 Post 2/ ECCB5 valve 8/- extra.

TRANSISTORS ALL BRAND NEW AND GUARANTEED

GET 81, GET 86, GET 96 2/6; 8734, 874P 3/6; 0C45, OC71, OCSLD 4/6; OC44, OCT0,
0C76, OC81 5/6; (match pair 10/8); AF117, 0C200 6/6; 0C42, 0C43. OC73. OC82D 8,
00201, 0C204 15/-; 0C205, 00206 19/8; OC28 24/8; 0C75 8/-.

TRANSFILTERS 1y BRUSH CRYSTAL CO., Available trom stock.

TO—O1B 465 kefs. + 2 ke/s. TO—02D 470 ke/s. + 1 kefs. 9/6 each
TO—O01D 470 kefs. + 2 kefs. TF—O1B 465 ke/a. + 2 ke/s.
TO—02B 465 ke/s. 4 1 kefa. TF—O1D 470 kefs. + 2 kels. Post 6d.

NOW AVAILABLE—OUR NEW BARGAIN BULLETIN. 24 foolscap pages packed
with hundreds of bargains for the “ham™ abd service man—exclusive to Lasky's—plus
full list of regular stock items. PRICE 8d. POST FREE.
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SERVICE IN GREAT BRITAIN

K!@'{|-"..lﬁ'.1'-7lﬁ'Em"-".'r'-"..'-":"‘-rﬂi"'-ﬂﬁlﬂF‘{Klﬁm!‘iﬁ!ﬂ(E!Eﬂﬂlﬂ:ﬂmﬁw&ﬁ'ﬂﬂ?ﬂﬂﬁmxlﬁﬁ
new the Compliments of the Season &

GIFTS FROM OUR WIDE SELECTION OF BARGAINS
Rizigeeoeoeoguanaanagr mng s

RECORD PLAYERS
A

B.S.R.
AUTOCHANGERS

AT LOWEST EVER PRICES

Brand new and fully guaranteed—
complete with cartridge and stylus.

UAl4 4 speed mains model ., ... ..., . £4. 98
UAT6 4 apecd mains model . .. £4.19.8
TAI6 9v. battery mode) . .. £5.19.8
UA20 4 sapeed mafne model .. ... .. £5.19.6
Add 5/- carriage and packing on each.
GARRARD AUTOCHANGERS "Zy/cisl”
PRICES/
SINGLE PLAYERS
AT6 Mono (] 8P25 Mono ... £9 19 @
ATS 8tereo £9 0 BP25 Stereo . .. £1019 8
B8000LM with stereo cartridge £ 9 86 SRP12 with cart| e ...... £4 7 8
AT60 with sterco cartridge £10 9 6 SRP10 Mains, with cartridge.. £4 19 9
A70 less cartridge 0 BRP10 Battery with cartridge £4 19 6
AbO less cartridge | 0
Al000 with GC8 eartridge 26 6 0 G,AR RARD BAS EAS
2000 with GCS cartridge 6 6 0 WB1 £8 186 8 Clearvicw cover £3.10.0
WB2 £6 5 0 Clearview cover £4.17.8

Postage and Packing on all above 5/-.

GREENCOAT RECORD PLAYER
33'/3 and 45 r.p.n. 6v. Battery operated Comp. with pick-up and crystal cartridge.

LASKY'S” PRICE 49/6 Size 74 x 6in.

SRsERsftgorreaney

LA

INTEREST

ITEMS

Write for details of
Pachage Deals

SPECIAL
SINCLAIR SUPER MINIATURE KITS

THE MICRO-8 miniature radio only 1%/5 x 13/;, x 1§in
THE SLIMLINE 2-transistor pocket radio
THE MICRO-FM (tuner/receiver) .
THE X-20 20 watt P.W.M. amplific

w
~3
=
o

EL T 1YY

Availahle ready built, tested and gum'—a £9 19
THE Z-12 12 watt amp. and pre-amp., fally bu £4
STEREO 25 Pre-amplifier control unit, fully built £9 19

MARTIN HI-FI AUDIOKITS

Uxing specially developed circuits, the very latest transistors and printed circuits—these
kits are all fully checked and tested before leaving the factory.
KIT 900

5 stage Matching Input 8elector Unit LASKY’S PRICE £2/7/8

KIT 2. Pre-amplifier with volume control .. , .. LASKY'S PRICE £1/17/6
KIT 3. 3-Channel Mixer, with plug-in adaptors for individually

matching each circuit.” Adaptors 8/8 each .. LASKY’'S PRICE £3/19/6
KIT 4. Pre-amplifier with tone/volume control stages LASKY’S PRICE £3/2/6
KIT5. 10 and 3 watt Main Amplifier o000 LASKY'S PRICE £5/12/6
KIT 8. Powersupply Converter Unit ., LASKY’S PRICE £2/12/6
KIT 7. 15 obm version of Kit3 . ... LASEY'S PRICE £6/12/6

KIT 8. Power supply for Kit 7
UNIT 15. FM Head ........

UNIT 18.
UNIT 17.

THE HARROW POWER PACK

Battery eliminator for partable radios, ete. Converts your Battery radio to A.C. mains
Replaces 4§v., 6v. and 9v. batts. Nize only 3 x 2 x 2}in. State voltage required when
ordering.

LASKY'S PRICE 29/6 post o

LASKY'S PRICE £2/15/-
LASKY’S PRICE £5/12/8
LASKY'S PRICE £5/7/6

LASKY’S PRICE £1/17/8

Post 2/6
207 EDGWARE ROAD, LONDON, w.2 Tel. PAD 3271
118 EDGWARE ROAD, LONDON, w.2 Tel. PAD 9789
33 TOTTENHAM CT. RD., LONDON. W.1 Tel. MUS 2605

All the above branches open all day Saturday. Early closing Thursday.

Mail Orders and correspondence to 3-15 Cavell Street, Tower

LASKY'S FOR SPEEDY

42 TOTTENHAM CT. RD.. LONDON, W.1
152/3 FLEET STREET, LONDON, E.C.4

Both open all day Thursday. Early closing Saturday.
Hamlets, London, E.1. Tel.: STEpney Green 4821/2

AlL ORDER SERVIC

Tel. LAN 2573
Tel. FLE 2833

BUILD YOUR CIRCUITS
on

VEROBOARD

— the Universal Wiring Board —
obtainable from your local Retailer

If in difficulty write to —
NORMAN ROSE (ELECTRICAL) LTD.
8 ST. CHAD'S PLACE, GRAYS INN ROAD, LONDON, W.C.1

SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

VALVE

SETS IR5, 185, 1T4, 384, 3V4, DAF91, DF91, DK91, bL92, DL94.
8et of 4 for 16/-, DAF96, DF96, DK96, DL, 4 for 24/6

1A7GT 7/6|10C2 12/ | DF96 8/-) EF89  5/- | PEN36C15/~] UCH42 g§/9
1H5GT 7/3| 10F1 9/9| DH76 3/6| EF91  3/6 | PEN383 9/6| UCHR] 6/-
INSGT /9| 10113  8/6| DH77  4/-| EF92  2/3| PFL20014/8 | UCLs2 -
1R5 4/9| 12AT7 3/9| DHSL 12/6| E¥97 7/8 | PL36 8/9| UCL83 89
184 4/9(12AU6 4/9| DK32 7/9| EF183 6/9| PLSL 6/9)| UKl 8/~
185 3/8| 12AU7 4/8| DKO1 4/9| EF184 6/- | PL&2 8/6| UF39  5/9
1T4 29 12AX7 DK92 8/-| EL33 16 | PL83 6/-|UL41  8/9
3A5 7/- | 12K7GT 3/6 | DK96  6/6| EL38 11/8| PLs4 6/3| UL44 15/~
3Q4 5/68| 12K8GT 8/6| L33  8/9 | EL41 8/6| PL500 14/-| UL84  5/9

384 4/9| 12Q7GT 3{6| DL35  5/- | EL42  7/9
V4 5/6 (2012 1116 D
5040  4/6|20L1 14/
bV4G  7/9(20P1  9/-( DL96 6/~ EL95  5/-| PY32 88| VPaB 1.
5Y3GT 4/11|20P8  9/- VP1321 2]/~
574G 6/9|20P4 13/8| DYs7 6/6 | EM81  7/3|PYs0 5/3| W76 3/
6/30L2 0/6 | 25U4GT11/6 | EABC80 6/- | EM84 5/ PY81 5/3{W77  2/p

213|30C15 10/6 [ KAFS2 7/6 | EMS7 68| pys2  5/-]z77 3/8
6AM6  3/8| 30017 11/6 | EB41  4/-| EY51 6/3| Y83  5/9 | Transistors
6AQ5  4/9(30C18  8/-
6AT6  4/-|30F5 9/

2 Station System ideal for
Home, Office, Sick room —
endless uses. Operates on
one 9 volt battery with a life
of 4 to 6 months. Two fully
transistorised sets — either
one can speak or listen to the
other even if switch is at
“off” position. Size of both
master and sub station
3 x 2 x 4in. Two tone strong
plastic cases finished with
silver trim. Complete with
66 ft. connecting cable and
fitted jack-plugs, staples and
fixing tape, battery and
instructions. Postage, pack-
ing and transit insurance 3/-.

IDEAL FOR XMAS GIFTS LOW

6BAG  4/6| 30FL1 10/8
6BEG 43| 30T.15 11/-
6BJ6  5/6| 30L17 12/-| EBF89 b5/9
6BW6  7/3|30P4 11/8
30P12 949 2 6/
6F18  3/6(30P19 11/8 | ECC83 7/-| Ni8 5/8 | U26 8/9| AF118 18/6
6F14  9/-|30PL1 11/9 9/6
6F23  9/9 | 30PL1z11/9
6K7G  1/8|35L6GT 6/3| ECF80 7/6| PCCt4 5/6 | U52 4/8| AF128 8/8
6K8G  4/3(35W4  4/6 ECFa2 69| PCC89 99 [ UTS 3/6
6KBGT 7/8|3524GT 4/8| ECFs6 8/ [ PCC189 §/-| U291 10/8| 022 17/8
6L18  7/6|85A2  5/9| ECH35 6/-| PCPx6  6/6| U301 11/9 | oCes 10[/-
8/9

6Q7G  5/6| 185BT 20/-| ECH42 9/-|Pcrs2 6/9) Uso1  16/3| 0C26
6V6G  3/6| 6063  12/6| ECHK1 §/- [ PCFSE  8/3] UABCS05/9| 0C44  4/3
6V6GT 6/6 | AZ3l 8/8| ECHR4 B8/6| PCFRO010/8| UAF42 7/9)| 0C45 83

/

6X4 3/6| B36 4/6| ECL80 8/-| PCF801 8/6| UBC41 8/8| 0C71 3/8

2 PCF805 8/-( UBF80 @/-| 0C72 49
PCL82 6/9 UBF88 5/9|0C75 5/9
iB7 7/8| DAY91 3/¢| EF39 3/9| PCL83 9/- UBL21 9/-|0C81 316
7Ch 8/9| DAY¥96 6/-| EF41  6/3{ PCL84 7/8|UC92 5/6| O0RID §/8
708 6/8| DCCYO  T/- PCL85 848 | UCC8S 5
DF33 79| EF85 b/-| PCL86 86| UCFB0 8/3| 0C82D 5/6
7Y4 5/-1pro1  2/9| EF86 8/3 | PENA4 6/9| UCH21 9/3'0C170 7/6

COST BABY ALARM/INTERCOM.
RELAX AND SAVE YOUR LEGS

OUR SPECIAL PRICE 54/6d.—
BATTERY INCLUDED-—usually 7 gns.
Fitted in seconds ! ! Despatch by return.

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE,
ILFORD, ESSEX. CRE 7441

Postage on 1 valve 8d. extra. On 2 valvesor more, postage §d. per
valve extra. Any Parcel Insured against Damage in Tranasit 6d. extra.
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750mW TRANSISTOR AMPLIFIER

y 4  transis-
tors inciud-
ing two in
push-pull
input  for
crystal or
magnetic
microphone
#or pick-up
—feed back
loopa—sen-
sitivity &
m/v.

Price 19/6
Poat, and insurance 2/8. Speakers 3in. 12/6; Sin.
18/6; 6 xdin.14/8.

MAINS POWER PACK
MAINS POWER PACK designed to operate tran-
aiator sets and amplifiers. Adjustable output 6v.9
12 volts for up to 500 mA (class B working). Takes
the place of any of the following batteriea: PR1,
PP3, PP4, PP6, PP7, PPY, and others. Kit com-
rises: mains transformer-rectifier, emoothing and
resistor, 5,000 and 500 mfd. condensers, zener
diode and instructions. Real snip at only 14/8,
plus 3/6 post.

ACOS GP73 TURNOVER
PICK-UP CARTRIDGE

For Btereo—L/P—and
78 records, fitted with
two Btylii. Dismond
for L/Ps, S8apphire for
78s. This is mo“mted

d re-

HEAT AND LIGHT UNIT

Bring luxury to your bathroom—have
comforting heat where you now only have
light—all the parts to build a fall size (16im.
diameter) model are now available—you
will build it in an bour—12in. 750 wati
circular sifica glass encased element—opal
bowl for up to 100 watt lamp—non-rust
spun reflector—white enamelled base heat shield—pull switch
magnificent unit as sold normally at £4.5.0 only 55/- plus 5{-
post and insurance.

= |

SUPERTONE G.C.V.

Saves you work—

It's partly built

Like its predecessors this latest Com-

panion has full fi performance—yuch

as only a good en cabinet and

biflux speaker can give, and due to

its being partly bullt you will bave

it going in an evening. Note these

features:

® All Muilard Trapsistors
3 x AF117,

® Two-tone Cabinet, size 11 x 8 x 3in.

@ All circuit requirements——Push-Pull

output—A.V.C. and feed back, etc.

L )

L )

Including

Printed circult board all wired only connections, e.g. to Volume control—
W.C. Switch and Tuning Condenser.

Pre-aligned IF stages complete with full instructions. Price only £3.19.8
plus 6/6 post and insurance.

and Is

L placement for most re-
oord players using Garrard, B.8.R., Collaro, ctc.,
etc. The regular price of this cartridge Is 55/-. We
offer these new and perfect for 15/- (less than the
price of stylll), plus 2/- post and ins.

PHOTO ELECTRIC KIT
All parte to make light operated switch/burglar
alarm/counter, ete. Kit comprises printed circuit,
Laminated Boards and chemicais, Latching rela;
Intra-red sensitive Photocell and Hood. 2 Tran
sistors, cond., Terminal block. Plastic case. Essen-
tial dats, circuits and P.C. chassis plans of 10 photo
electric devices Including auto. car parking light,
modulated Nght alarm. Bimple invisible ray
switch—counter—stray light alarm—warbling
tone electronic alarm—projector lamp stabiliser,
etc., etc. Only 39/6 plus 2/- post. and ins.

THE SQUEALER
Sieight of hand - beat the beam
A game to amuse the children and defy the others
is described in the November fssne of Practical
Elecironics for this circuit we can supply as &
Kkit: the light-cell, tors and other
(not case or hardware) price is 50/~ plus 3/6 p'?st

THIS MONTH’S SNIP ———""
3M SCOTCH TAPE

Brand new, unused and guaranteed perfect and Dot second in anyway —
a connoisseurs tape on normal spools.

Standard Play 5in.  600it. 9/- Long Play  Bin. 900ft. 11/6
5iin.  900ft. 11/6 5%in. 1,200ft.  16/-
7in. 1,200ft. 16/ 7in. 1,800ft. 23/-

£3 post free otherwise add 2/- post and insurance.

CASSETTE LOADED DICTATING MACHINE

Mains operated and with all accessories. Really fantastic offer a British
made £31 outfit for only #£10
brilliantly designed for speed and
efficiency—cassette takes normal
spools, drops In and out for easy
loading—ali normal functions-—

earplece and footswitch for typist—
crystal microphone has onjo

awitch—telephone _ pick-up—tape
reference pad—DON'T MISS THI!
UNREPEATABLE OFFER—
SEND TODAY £10 plas 7/6 post

and insurance.
Note: 1f you wish to record in
] piaces we have some aa above

and Kit of C for
game “The Might Light”. Also described is

available, Price 20/- pius 2/8.
MULLARD SILICON E.E(,'I'II“IERS 350 v. 100 mA.

Removed from upused equipment, perfect. Ref.
BY100, 4/8 each.
REED SWITCHES. A pair of contacts sealed into
a glass tube. When a magnet comes close the
contacts close immediately and the circult is
switched. For burglar alarms on doors or windows
—movling displays for advertising—rev. or batch
counting—relay circuits. New and perfect, price i8
6/6 each. Magnets 1/- each.

MEG. POTS. By Erie, standard }in. spindle, lin.

ong, 7d. each in doz. lots, otherwise 10d.

3 .P SWITCH .Again by Erle.
Standard size spindle 1in. length. 104. each in doz.
lots, otherwise 1/8 each.
RELAY 8 These enable micro switches,
delicate thermostats or otherlow current devices to
ocontrol up to 30 ampe.—ideal to switch thermal
storage heaters—motors, etc., made by the famous
A E.I. group these are listed at £26 each—you can
buy if you hurry at a very keen price of 89/6 each
and we will include diagrams and data. Mounted on

nel aize approximately 8 X 7 x 2in. deep.

TER TRANSFORMERS, 6.3 v., 1} amps., 5/6.

SEMI-CONDUCTOR BARGAINS

Type Type Type

No. Prics | No. No. Price
9N1727 15/~ | MAT101 8/8 | OC71 4/-
2N1728 10/- | MAT120 7/9 | OC72 /-
2N1742 26/- | MAT121 8/6 | OC76 8/-
2N1747 25/ /- | OC76 5f-
2N1748 10/- | OAL0 8- | 0C77 U=
ACL07 9/~ | OA47 8/- | 0C78 5/-
AC127 9/~ | 0A70 2/- 0C78D 5=
ACY17  8/8 | OA79 2/6 | ocsl 5/-
ACY18  5/8 | 0A81 2/6 | o081D  &/-
ACY19  6/6 | OAsS 8- | 0C82 5/-
ACY20  5/8 | 0A90 2/6 | 0C83 /-
ACY21  6/-| 0A91 2/6 | 0C84 el-
OY22  4/6 | 0A200  3/3 ] OC139 8/8
AF114 7;- 0A202  4/8 | OC140  13/6
AF115 6/ | OC22 10/~ | OC170 5/-
AF1168 7l | 0C23 17/6 | OC171 6/~
AF117 sl- 0C24 28/8 | 0C200 9/-
AF118  12/6 | 0C26 716 | 0C201 18/
AF139 17/8 1 OC28 15/ | 0c202  18/8
AF186  19/6 | 0C29 17/6 | 0C203  18/6
AFZ12  15/- | OC35 18/6 | OCP71  19/6
ASZ21 15/- 0Cs36 16/- | ORP12  8/8
BCLY 14/8 | 0C42 8/6 | ORPGO 5[-
BY100 5/6 | OC44 5/- | 8B078 8
BYZ13  7/6 | OC45 4/- | 8B305 8/6
MATI100 7/9 | OC70 4/- | 8B251 10/~

The above is & list of the more popular types in
stock—we can also supply almost every semi-
oonductor made—please send 1/6 for comprehen=
sive list and equivalent data.

634

but’bsnery operated same price also spare Cassettes at 7/6 each, three
for £1.

GARRARD RECORD PLAYERS

2000 oo oo .. £6. 9.6

3000 00 0o £7.19.6
ATé oo 00 .. £9.19.6
AT60 .. o .. £11.11.0
SP25 .. oo .. £10. 9.0
LABSO .. oo .. £25. 0.0
SRP12 .. 0o .. £3.9
7/6 for post and insurance.

F.M. TUNER

of exceptional qpnlity. glving really

fantastic results with virtuslly no noise.
Buitable for mains or battery operation.
¢ transistors—three IF stages—double
tuned discriminator. Complete, new, and
bullt up sll ready to work on chassis.
Size 6in. X 4in. x 2in. with tuning scale and
s‘l‘?;ronaotlon drive. A £12.12.0 tuner for only

Will save time and imp: . Ideal in hom Jiil P Tgery,
ete. Complete outfit comprises Master unit and three substations each of which
can call the master and have full-two-way working. No wiring problems as subs
fitted with 60ft. twin flex and they plug into sockets. Also indluded is packet of
staples—and battery. Nothing else to buy—£6.9.6, plus 3/6 post and insurance.

PP3 ELIMINATOR
Play your pocket radlo from the mainsl Bave £5 Complete component kit
tifl i i SIOOL, d and

instructions. Only 6/6 plus 1/ post.

CIRCULAR FLUORESCENT
into

Brings sunshine
your home. 160
watts of light
but uses
only 40 w.
Beautiful
tittings
with glass,
non:plastic
centre, fluores: ot
cent tube amnd | —————
choke control. Made by
Philips. Regular price £4.15.0. Special Bargain
price 85/-, plus 8/6 c. and ins. Please state colour
of glass centre, white, pink,blue, red, black, yellow
or cream. Also whether plug into lamp holder or
ceiling mounting model. 8¢ watt model 99/6.
THERMOSTATS
Type “A”15 amp. for controlling room heaters,
s airing ¢ 1. Has spindle for
pointer knob quickly adjustable from 30-80°F.,8/8,
%lus 1/- post. Suitable box for wall ting, 5/-.
. & P.

1/
Type “B” 15 amp. This is 8 17in. iong rod type
ruade by the famous 8Bunvic Co. 8pindle adjusts
thisfrom 50-550°F. Internal screw alterathesetting
50 thin could be adjustable over 30° to 1000°F.
Bultable for controlling furnace, oven kiln, immer-
sion heater or to make flame-start or fire alarm.
8/8 plus 2/6 post and insurance.
Type “D". We call this the Ice-stat aslt cutsin and
out at around freezing point. 2/3 amps. Has many
uses, one of which would be to keep the loft pipes
from freezing, if a length of our blanket wire (18
yds. 10/-) is wound round the pipes, 7/6. P. & P 1/L.
Type “E". This is a standard reirigerator thermo-
stat, Bpindiead t normal
temperatures, 7/6, plus 1/- post.
Type “F'". (Hiass encased for controlling the temp.
of liquid—particularly those in glass tanks, vats
or sinks—th tat is held (half d) by
rubber sucker or wire clip—ideal for fish tanks—
developers and chemica) baths of all types.
Adjustable over range 50° to 150°F. Price 18/-
plus 2/- post and ins.
ELECTRIC BLANKET QUTFIT
A 13 yard, 70 watt waterproof element with
temperature control by Thermal balance—
and s double pole blanket switch in pastel
blue bakelite—with enclosed neon ON/OFF
indication—both items ideal for renovating a
defunct or doubtful blanket-—supplied com-
plete with layout and other instructions.
Only 18/6, plus 1/6 post and ina.

SWAN KETTLE

ELEMENTS
Made by famous
** Best " company,
suitable for most
kettles. 1500
watts. 230/250 v.
Normally 30/-each.

:ﬁ : Our Price 17/6 each.

HALFPRICEOFFER
G.E.C. 13A SWITCHED SOCKETS

Sultable for ring mains, etc. like the
modern fused plug surface or sunk
(ﬂush)mountingtype.!lﬂeach.MI-doz.

TUBULAR HEATERS

New and unused made by G.E.C.—rated at 60
watts per {t.—these are ideal In airing cupboards,
bedrooms, offices, stores, greenhouses, etc.,

or papers can touch them without fear of scorching
or fire, Bupplied complete with fixing brackets and
available in the following sizes. Prices which are
about } of list price includes carriage by B.R.B.
81t. 30/-; 101t. 36/-; 121t. 42/-.

‘Algo in twin assemblies (one plpe above the other)
4it. 40/-; 51t. 46/-; 61t. 62/-.

FLUORESCENT LIGHT KITS. Comprising choke,
lampholders, starter and two chrome tube clips.
20 watt 19/6. 40 watt 11/6, 80 watt 17/6. 65 watt

NO SOLDERING
POCKET 3

Lots of fun to build and
goodresuits when finished
—complete kit with de-
tailed instructions and
crystal earpiece

batteries 1/8 extra. £5
value. Only 19/86, plus 3/-
post and insurance.

MOVING COIL METER BARGAIN
Pane} meters are always being needed and they are
jolly costly when you have to buy them in & hurry
—s0 you ghould take advantage of this offer; 2in.
moving coii lush mounting meters only 5/6. These
are actually R.F. meters and cost about each
but if you don’t want them for R.F. then all you
have to do i8 to remove the thermocouple and you
will have & 2-3 m.a. meter which you can make into
almost anything by adding shunts or series
reaistor. These are ex-government of course.

‘Where postage is not definitely atated as an
extra then orders over £8 are posi free.
Below 88 add 2/9.

ELECTRONICS (CROYDON) LIMITED

{Dept. P. W.) 102/3TAMWORTH RD., CROYDON, SURREY (0pp. W.Croydon Stn.)

also at 266 LONDON ROAD, CROYDON, SURREY
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ANOTHER CODAR TRIUMPH! \

THE NEW 1966 CR.70A COMMUNICATION RECEIVER.

This completely new receiver sets s new high standard for
performance and finish unequalled at the price, and is a worthy
addition to the outstanding range of COD AR quality communi-
cation equipment. Frequency range: 560 Kc/s-30 Mc/s (540-10
metres) In four ranges; 560 Kc/s-1.5 Mc/s; 1.5 Mc/s-4.2 Mc/s;
4.2 Mc/s-11.5 Mc/s; 11.5 Mc/s-30 Mc/s. Slide rule scales for each
band calibrated in frequencies plus an additional logging
scale in degrees. Two speed vernier tuning control with reverse
slow tune action. Unique aerial input stage exclusive to the
CR.70A employing High 'Q' Air-spaced CODAR-COIL Inductor
giving extremely high gain with low noise level. Panel aerial
trimmer for peaking weak signals. Double tuned LF. Iron
cored transformers, 470 Kc/s with EF183 frame grid valve ior
maximum gain and selectivity. 5 valves (inclu two twin
triodes) giving 7 valve line-up. Separate B.F.0, stage for CW and
SSB reception. Calibrated signal strength ‘S’ meter, illumin-
ated. Automatic Volume control. Panel phone jack for ‘private’
listening, 2-3 ohm output for external speaker. (Matching unit
optional extra.) Superb styling, metal cabinet in the new
Organasol Satin lustre finish, Size: 13” x 5" x 73", For A.C.
200/250v. Ready built. Not a Kit at the fantastic low price of
£10.100. Carr.76. T T
CODAR R.F. PRE-SELECTOR MODEL P.R.30. Consider-
ably improves the performance of any superhet recelver over
1.5-30 Mc/s. Uses EF183 Frame Grid Valve, and provides up to
20dB gain plus substantial image rejection, improved signal/
noise ratio and selectivity. Selector switch for either dipole or
single wire antenna. Power requirements 180-250 volts 12mA
H.T.6.3 volts, .3 amp L.T. Size 8} x 5x 4in. Ready bullt, complete
with cables, plugs and instructions, £5.10.0. Carr. 4/6, MODEL
P.R.30X. Self powered model for 200-250v. A.C. Also provides
25mA at 200v. H.T. and 6.3v. 1 amp L.T. for other accessories
£7.4.0- Carr. 4/6.

CODAR “Q” MULTIPLIER MODEL R.Q.10. For use with
any superhet receiver with an LF. between 450 and 470 Kc/s.
Provides considerable Increase in selectivity for either peaking
or rejecting a signal on AM, CW, or SSB, BFO. Size 84 x 5 x 4in.
Power requirements 180-250v. H.T. at 5SmA 6.3v. .3 amp L.T.
Ready built complete with cables, plugs and instructions.
£6.15.0. Carr. 4/6. MODEL R.Q.10X. Self powered version for
200-250v. A.C. and also provides 25mA at 200v, H.T. and 6.3v. 1
amp. L.T. for other accessories £8.8.0. Carriage 4/6,
CODAR A.T.5, 12 WATT 2 BAND TRANSMITTER. The
newest most compact transmitter for fixed or mobile use on
160-80 metres, '‘The tiny TX with the BIG voice’. Size only
8} x 5 x 4in. (Base area is less than two-thirds of this page!)
High stabllity new type callbrated VFO. 1.8-2.0 Mc/s and 3.5-3.8
Mc/s (up to 4 Mc/s export). Alr-spaced CODAR COIL Pi-net
output, P.A. Plate current meter plus neon indicator. Plate-
Screen modulator. AM/CW switch and Panel key jack. Plug
change gver for 6 or 12 volts heater supply. Ready buiit £16.10.0.
Carr. 4/6. A.T.5 POWER SUPPLY UNITS. For 200-250v. A.C.
and 12v. Solid state for Mobile use, complete with all Transmit/
Receive changeover switching available.

CODAR-KIT CR.45K MAINS T.R.F. SHORT-WAVE RE-
CEIVER. World wide reception—North and South America,
Russia, India, Australia, Far East, Amateurs, Shipping, etc.
* Separate electrical bandspread. ¥ 3 slow motion vernier
drives. % Low loss polystyrene plug-in coils, factory aligned
% Dilals calibrated in frequencies and degrees. % Power output
3 watts for 2/3 ohm speaker. s Valve line-up: ECC81, EL84,
EZ80. Size 12 x 51 x 7in. CODAR-KIT CR.45K complete with
valves, 3 coils (10-28, 25-75, 60-176 metres) and 11 page instruction
manual, £9.10.0. Carr. 6/-. Extra coils 5/- each. Instruction
manual only 4/- (credited on order). (Can also be supplied ready
built—price on request). B

CODAR-KIT MINI-CLIPPER—OUR FAMOUS SHORT-
WAVE RECEIVER % Can be bullt in one eVening ready to
switch on and bring the World to your fingertips at very low
cost. % Supplied complete with valve, one coil 25-75 metres
and 4-page instruction manual. PRICE 39/6. Carr. 3/-. Extra
coils 5/- each. Instruction manual only 2/- (credited on order).
Elec};xjnlcal bandspread available. Provision to add 2 transistor
amplifier.

Send 6d. in stamps for illustrated leaflets of the Codar range ® H.P. terms available ® World-Wide Mail Order Service

GODAR RADID COMPANY
BANK HOUSE, SOUTHWICK SQUARE
SOUTHWICK, SUSSEX.  Tel. 3149
c G3IRE G3HGQ
Canada: Codar Radjio of Canada, Tweed, Ontario

www americanradiohistorv. com
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SENSATIONAL COLLECTION OF BARGAINS

g ;‘“ New
T ~—  Lunar
ONLY TELESCOPE

Giant Power 40 x 40
Scoop Purchase of Limited
Stook. 800 only at fraction of
the true value. Special Grade
A.l de-luxe model—passed by
J; Board of 1 ctio
All Metal Construction in white
enamel finish with chromium
piated parts. Bpecial polished
optical lens gives astounding
magnification power of 1600-1
areas. Single draw focusing tube enables you to study the
MOON.PLANETS & BTARS. Focusonsnbjectsmilesaway
or just across the road. Brand new complete with collaps-
ible tripod at unhelievable price of only 48/8 plus 5/~ post
and SAPE PACKING. Moncy back guarantee.

Large Bulk Purchase—Thus Large Cash
Saving 1967 Model ALL 7 ——— _

49/6

TRANSISTOR L

CAR RADIO . [ ;

7 Semi- N |
Conductors @ oy ) II

5 Push Buttons %&} I

2 Full Wavebands il

. R INCREDIBLY
including Extras f1 A 9, SLASHED PRICE
NORMALLY COSTS DOUBLE THIS PRICE

Leading facturers high ificati Full 2 watts
output, superb tone from dynamic 6”7 x 47 elliptical
speaker, uncannily sensitive, latest drift transistor. full
med. & long waves, all-metal construction—not plastic,
exquisite biack and silver finish, precision slide rule
tuning brings in all B.B.C. and dozens of Continentals
WITHOUT FADING. Utterly simple to install to any
12 volt system. Complete with all accessories, WRITTEN
GUARANTEE. Simple instructions, size 6}” x 6" X 27,
Amazing price, cash £11.9.8 + 6/6 registered post/safe
packing. Order confidently, your money back immediately
if not 1009, satisfied.

Miraculous Scoop from
Swiss Manufacturer
Limited Shipment NEW
21 JEWELLED
DIVER'S WATCH

with Rotating Timing Bezel
Staggering price rednotion—
compare prices 6
locally, 950 only at

Make a genuine LARGE
CASH SAVING on this high-
quality watch, 200 vacuum
tested for depth. 21 Jewelled
movement. Shock-proof, elec-
tronically timed, lum. dial and
hands. Ideal for skin-divers, sailing, motoring, research
work for accuracy. FULLY GUARANTEED. Send only
97/6 plus 4/6 p. & p. TEST AT HOME. Money back
g'tee. STAINLESS BTEEL expanding bracelet 12/8extra.

SAVE YOUR LEGS!
INTERCOM OUTFIT
&BABYALARM

Ready Built

onty 49/6

Robustly made, brand
new current models.
You get 2 separate
fully transistorised
intercommuniecating
sets—each can speak
or listen to the other—
“ complete  with  60ft.
connecting wire. Fized in a flash. Ends hbaby erying
worTies. 1deal for Workshop to House, Sickroow, huu-
dreds of usesl Hangs on wall or stands up. Qur price 48/86,
battery 8]6 ex. Post, etc. 4/6. Money back guarantee,

Profit from the credit squeeze
Importers stock bought at miles
below actual value
WIDE RANGE HIGH POWER

MICROSCOPE only 37/6

not » penny more to pay. Grade A.1
De Luxe model, all melal construe-
tion in black crackle with plated
parts. Accurate rack and pinion fo-
cusing gives crystal clear definition.
3 optivally polished lenser on revole-
ing turrel, giving 100%, 200x and
300x magnification powers. Adjust- 5
able mirror light, retlector and titl-
ing joint. Ideal for students, hohhy-
ists, nature study, etc. Bhould last
a lifetime—Passed by Japanese
Board of Iaspection. Brand new in
box, complete with set of slides_at
Jraetion of read worth—ONLY 37/6
plun 3/6 poat & salfe packing. Money
back g'tee. Demonstrations daily.

Frustrated Import
Shipment
OFFERED BELOW
HALF PRICE
TO CLEAR 500 only
ALL TRANSISTOR

PERSONAL TRANS-
CEIVER SETS

e £5.19.6

You've heard about them—You've read about them.
NOW'S YOUR CHANCE TO OWN THEM. Highly
sensitive two-way transistor transeceiver sets have
individual volume control and talk-listen switch. Teles-
copic aerial pulls in the voice from the other set over
tremendous distances—no wires—a genuine transceiver
as used by official bodies and forces. 500 sets only at
£6.19.6 plus 5/8 p. & p. (Batteries, leather cases, etc.
10/6 extra). Money back if not delighted with the per-
formance. These cannot be operated in U.K.

’Rock Bottom’' Off
Leading British Maker
REAL EPISCOPE

PROJECTOR

ony 45§/-

No more to pay! Projects FULL
SIZE Magnified PICTURE anto

Ar your wall or screen in BLACK &
WHITE OR COLOUR with CRYSTAL CLARITY ANY
PHOTOGRAPH, DOCUMENT, picture drawing, stamp
etc. Entertaining and educational—hundreds of uses in
home, office, schoolroom, etc. A FULL SIZE precision
made seientific instrument WITH REAL GLASS REFLEX
LENS, Sturdy, reliable. 80 simple even a child can use it—
plugs into standard mains. BRAND NEW complete with
cable, lamp, etc. Offered at fraction of real worth at 45/- plus
5/-. P. & P. Satisfaction or money back.

This is truly a wonder
g ;3 purchase. Limited quantity

=1 only of FABULOUS EVER-
GOLD POCKET WATCHES

Y\ Now atthelowest ever
price. ONLY 2 5

No More To Pay =
‘Now offcred at well below clearance
price these remarkably reliable
EVERGOLD pocket watches.
Designed witnstand years of constant use with high
resistant unbreakable glass. Luminous face markings—
50 easy toseethe correct time at a glance, Fully guaranteed
DON'T MIS8 THIS ONCE IN A LIFETIME BARGAIN.

Send only £5/- plus 3/6 p. & p. for 7 days' free home trial.
Money back if not your best ever bargain.

3500 Bought at

Super

g Long Range
;T}\COMMANDO

I ) ! Pattern
% BINOCULARS

40 m.m. (0.g.) Lens

NO MORE TO PAY
e Alnazing magnifi-
cation of 15 areas.

Brand new, con-

tracted by leading
optical manufacturer. Full size,
metal construction, lightweight, pre-
cision ground and polished optical
lenses for needle sharp detinition.
Extra large Telescopic draw tubes with smooth action
centre focusing and inter-pupilary pivot. Larger optical
system gives higher luminosity for night viewing—
takes you to the moon or just across the road. Limited
quantity only at 45/- inc. Jux. real pigskin case with
shoulder strap, plus 4/6 p. & p. Money back guarantee.

Make 5 different
TRANSISTOR
RADIOS for
No
Experience

39/6 o

No soldering. Only 8 con-
nections for first radio
/ to work. Just look, you
0 get Easy ABC Plans
54 Cabiuet, _Loudspeaker

(alone 17/6). Earphone, 4 Semi-

conductors, Coils, Condensers

Resistors, Tuner, Switch, Screws, etc. YES—EVERY
THING! Loud clear English and Foreign reception. As
supplied to Educational Authorities, H.M. Forces, etc.
TESTIMONTIALR GALORE. Complete course—originally
£6, Now only 38/8 -+ 4/6 Post etc.

FROM
THIS

<> O

TO
T8

-

NO SOLDERING
AMAZING
CIGARETTE
RADIO

ony 25/-

Yes a perfectly ordinary
packet of cigarettes! But
watch your friends as-
tonishment on hearing it
fetch in station after e
station, loud and clear! Still hokls 10 cigarettes vet
cleverly conceals highly sensitive, fully transistorised cir-
cuit (including tiny battery). Even a young boy can as-
semble it under 2 hours. No soldering. No experience
y. Only 16 jons to make. [deal for taking
to work with you. From our bulging testimonial file
Mr. D, B. of Huddersfleld, writes: "' . . . / hawe fitted the
parts in it and it is working wonderfully . .. " ALL PARTS
including Semi-Conductors, ABC Plans, etc. ONLY 25/-
plus 2/8 post, ete. Parts Available Separately.

Test this SELF-WINDING WATCH
on your wrist for 7 days—FREE!
1,000 purchased at miles below
actual value. OQOur amazing

discount price” £F) 7 6

YOU NEVER WIND IT!

Famous Timeroy — the
iultimate in 8wiss Automnatics.

U'nbeatable Speciticatiol
1967 Gents Slimline 21 jewels,
diamond  tooled, automatic
date-change, unbreakable
mainspring, waterproof, elee-
tronically timed, luxurious
gold  linish, screw  back,
tropicalised, shockproof,
mathematical hairspring gives
uncanny accuracy. Braml
- new with guarantee. Send
£5.9.6 + 4/6 p. p. (bracelet 17/6 ex.). for TRIAL—
Retund in tull without guestion, if not delighted!

NEW RADIO No soldering

VOLESRADIO
ANYONE CAN BUILD
IN 2-3 HOURS

ONLY 25/-

EVEN TEE OLDER
CHILDREN  BUILD
THEM! . . . no solder-
ing—only 16 connec-
tions! then hear it
reach out bringing in
station after station, loud and clear. Palm-of-hand size
43 x 2} x 1}in. Many Testi ials: M.H, of

writes: ** . .. I have just completed one of your sels success-
Sfully, it is the first time ! have ever tackled anything like
radio, and I must state here and now, I am amazed how
easy it 15 to a layman like me. Your instructions and plan
have obriously been very carefully thought out so that even
the most dim can follow them . . . ' Direct from Manufac-
turers to You. Send 25/- plus 3/6 post, etc.

PARTS AVAILABLE SEPARATELY.

Scoop purchase, save £fs
NEW DOUBLE LENS
REFLEX CAMERA

ONLY 19/6 Plus 3/6

P. & P.
You’ll never get another bargain
like thist Advantageous purchase
from distressed importer offered
at fraction of real worth—unrepeat-
able once this batch is sold. Full size
doublc leng reflex camera thateven
a child can use. Takes 12 full size
127 pictures in Full colour or
black/white. You’ll marvel at yonr
professional pictures. Beautifully made and finished,
size 4}in. high (6in. high with focusing hood raised)
x 3}in. x 3}in. Speeds 1/30th sec. F8. Should last a
lifetime. Brand new in makers’ cartons—our give-
away price 18/6 + 3/6 p. & p

Undoubtedly our finest ener Radio Offer
TRANSISTOR
A.M./F.M.

Crazy price ONLY
£7.10.0

WAVEBAND
PORTABLE

We invite you to test it
at home tor 7 days
gusrantee your money
back in full if not 100%
delighted. This FULL
BIZE Electronic Marvel eve
pulls in private broadcasts and
interesting  stations you wouldn't
dream of getting plis B.i.C., Lux, Puates
and Continentals. The multi-angle, swivel, telescopic
aerial ensures finest directional reception in all regions.
The HI-FI quality and tone, coupled with its high
sensitivity tuning, guarantees perfect clarity. FULLY .
GUARANTEED. Don't miss this limited period offer.—
Send £7.10.0 for 7 days’ home test plus 5/6 p & p. (Leather
carrving case. earpiece, batteries, etc., 8/6 exira).

CONCORD ELECTRONI

CS LIMITED

(P.W.35) 87-89 TABERNACLE ST., LONDON, E.C.2.
CALLERS WELCOME—DEMONSTRATIONS DAILY
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www americanradiohistorv com



www.americanradiohistory.com

ONLY 76" LONG

VFA

-

SV S TV

AERIAL PROBLEMS

SOLVED!

The revolutionary JOYSTICK AERIAL SYSTEMS presents a
satisfactory solution to all the problems of restricted space receiving (and
transmitting) aerials. A completely new range of tuning units have been
designed to allow the maximum possible efficiency with absolute simplicity
of tuning and operation. For reception on all amateur bands from 1-8 Mc/s
to 30 Mc/s, for general short wave and broadcast reception including the
medium wave band. This variable frequency aerial system has been acknow-
ledged as the most successful solution to a host of aerial problems. Over
5,500 are in use all over the world (as at July 1966). Hundreds and hundreds
of terrific testimonials may be seen at the Joystick Office—the selection
shown here will prove the point.

OUTSTANDING SIGNALS FROM THE JOYSTICK VFA
CAN BE HEARD EVERY DAY ON THE AMATEUR AND
MARINE BANDS. START THE SEASON WITH A SUPER
AERIAL.

James C. Cox—Hull “I find it successful in all ways . ..am
an avid SWL.”

John Cramb—Eastbourne ‘Have indoor Joystick . . . am
getting excellent results on my Codar CR45.”
B.B. St. V. Moullin—Guernsey “Truly satisfied . . . GC-
1 1U Mohican Rx performs with greater selectivity.”
Above: O, th a “ . e
JOYMAT"E;;/ S Y-TO-USE' Raymond F. ”Bence—Cardlﬂ' Joystick system certainly
units with built-in RF indicator does its stuff.

UK AGENTS: G. W. Smith & Co. (Radio) Ltd., 3 Lisle Street, London, W.C.2; Brian J. Ayres & Co.,
8 Hartfield Road, Wimbledon, London, S.W.19; Stephens-James Ltd., 70 Priory

Road, Liverpool, 4; Chas. H. Young Ltd., 170/172 Corporation Street,
Birmingham, 4; R.S.C. (Manchester) Ltd., 326 Argyle Street, Glasgow, C1;
or ask your local dealer.

France: Vareduc-Comimex, 2 Rue Joseph-Riviere, Paris.

Courbevoie, France.

West Germany: Ing. Hannes Bauer, 86 Bamberg, Hornthalstrasse 8,
West Germany: Dressing GmbH, 45 Osnabruck, Bohmter Str, 32,

West Germany: Stotz & Goessl. 8 Munchen 15, Bayerstrasse 3,

AND WORLD WIDE AGENCIES

U.S. Patent No. 3274600

THIS BROCHURE GIVES YOU THE FACTS
AND ONLY THE FACTS!

SEND TODAY

PARTRIDGE ELECTRONICS LTD.
CAISTER HOUSE, PROSPECT ROAD, BRDADSTAIRS, KENT §7.

CALL/BRS No
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MAIL OROERS TO:
102 Henconner Lane

R'SC
W Bramley, Leeds 13

No C.0.D. under £1. Terms C.W.0. or C.0.D.

LONDON-NEWCASTLE

New branches now open — see addresses

HIGH FIDELITY LOUDSPEAKER UNITS
Cabinets of latest styling finished Satin Teak or Walnut, acous~
tically lined (and ported where apbropriate.)

MINI-8 8 WATT rating. 3or 15 ohm. Frequency
¢.p.s. Specially des-

response 50-13,000
:-_-. ign d hig

Postage 3/9 extra under £2. 5/9 extra under £5. h flux 5in. speaker with low

HI-FI LOUDSPEAKER ENCLOSURES

Trade Supplied. S.A.E. with all enquiries All t . ”» | fundamental resonance. Handsome
ypes of pleasing modern ‘‘slimline” design s
please. Qur Hi-Fi Catalogue is now avallable § acoustically lined and ported and in finishes of "{,‘?i’%_;e;}ge“d g’;‘,’;“?fé £6 I19I11
price 3/3 post paid. — Personal lhopopeu light Teak or medium Walnut. 7 -
1 llowi h L] 8. For optimum performance wit!
at the pen SES Hi-Fi %m. spegker. THE "PETITE’ Really astounding per-

£5.17.9

all day Sats, except High Hoiborn branch. gfz};mxmxﬂn. Carr 116 formance. Size only 10y x 6} x 7iin.

i
BRADFORD 1@ North Parade. Tel. [il;“ Rating ‘10 watts. =Frequency range
(Half-day Wed.) 25349 SE10, For 10in. Hi-Fi speaker with pro- c.p.s. Fitted speclally designed
BRISTO I. 14 Lower Castie St. Tel. vision for tweeter. Carr 6 19 9 Heavy cast 5|n speaker with large pole pieces. extra
(Haif-day Wed.) 20004 Size 24 x 15 x 8in. lone voice coll and rubber cone surround. Impedance
30/31 GL. Western = 3 or 15 ohms. Credit terms ayailable: 11 Gns
BIRMINGHAM Arcade, opp. Snow | SE12. For outstanding performance with The DORCHESTER Carr. 7/6 =
Hill Stati CENtrat 1279 No hali-day any 12in. Hi-Fi speaker. Cut for tweeter 8 Gns Size 24 x 15 x 8in. Fitted
ation. i . Size 24 x 20 x 8in Or Deposit 27/- - Audiotrine HF100D Speaker. Rating 15 watts,
DERBY 26 Osmaston Rd., The Spot | monthly paymentsof 18/2 (Total 9.106) Carr. 10/- Impedance 15 ohms. Frequency Response 30-20,000
(Half-day Wed ) Tel.: 41361 | FHES. Folded Horn t¥pe. Size 27 X 16 x 10in. Designed ¢.j»8. Credit terms available.  Carr. 15/-12 G
DARLINGTON 13 Post House for high flux 8in. speaker with which g Gns ns.
GTO Wynd (Hall-day | Xceptional quality can be obtained. = | The GLOUCESTER yan950me *siim-
Wednesday) Tel.: 68043 Temtzs glelpo(s%‘totza:‘lll-“%dng)monthly pay- Carr. 10/ { 1iner cabinet, Size 24 x 20 x 8in, x 12in.
ED I N BU R G H 133 Leith  Street [TET S z Egﬁ‘ ﬂlrll)z(i 12’f‘2190 l‘l;ne Sl;faéer. Clx(‘)oss-ot:;tesr
a eeter. Rating watts.
P, Giateaay " wed) | " AUDIOTRINE HI-FI ‘SPEAKER SYSTEMS | Shcoff'eesniSeehs 365, 3 ried .
. - L ance 15 ohms. Credit terms
GLASGOW (No hali.day) CITy 4158 |Consisting of matched 12in. 12.000 line, Crea b terms 11 Gns.

15 ohm high quality speaker; cross-over
unit and Tweeter. Smooth response
and extended frequency range ensure
surprisingly  realistic  reproduction.
Standard 10 watt rating. Or 5 Gns
Senior 20 watt inc. Fane D

HULL 91 Paragon Street (Hali-day
Thursday) Tel.: 20505

LEICESTER 32 High Street (Haii-

day Thurs) Tel.: 56420

The BRONTE si50 22 x 15 x Tiin. Fitted Wharfe-
dale Super 8 RSDD Speaker. with Roll surround
‘, and dual cone. Rating 6 watts. Impedance 1 2 Gns

15 ohms. Credit terms available. Carr. 15/-

5.7 County (Mecca) Arcade 122/10s;
LEEDS peaker 7 Gns. Carr.7/6. 5/9
{No Half-day) Tel.: 28252 -an t Tt £7.19. Terms for above units: Deposit 3i- in the £ of quoted
73 Dale St. (No half- OnDepizL domiElYImis0 15’4( LET10 0) price. Balance over 9 months.

LIVERPOO

LONDON

day) Tel.: CENtrai 3573
238 Edgware Road, W2 (Half-
day Thurs) Tel.: PAD 1629
96 High Holborn, WC1
Tel.: HOL 9874 (Hal{-day Sat)

AUDIOTRINE HIGH FIDELITY "SPEAKERS

Heavy ca,st construction. Latest high efficency
ceramic magnets. Dual Cone for exten-
ded frequency ranege. Plastic treated
surround gilving low fundamental

AUDIOTRINE PLINTHS

E x| for Record Playing units.
eak finish cut for Garrard

-1000. 2000, 3000, A
1AT60, SP25 or Coldring
Available with clear

Ik d | resonance. Response 95-20,000 C.p.s., 5 ~ GLE8.
MANCHESTER ::g?ee(,:':ha|;?:;) Impedance 3 or 15 ohms. Carr. 5/6. . //&/ Perspex cover as illustrated
60A-60B Oldham St. Tel.: CENtral 2778 Hs B e G a.conlete
MIDDLESBROUGH  ar-day HERID 12 in. 20 WATT £a:12.0 | RP2 HI-FI RECORD PLAYING UNIT
Wednesday) HF127D 12 in. 30 WAIT Gns. Consxsting of Garrard SP25 fitted Goldring CS9%0
106 Newport Road. Tel.: 47096 égl conlljpliani:le ggrargic carl;ndgelw th diamond
s OV .
41 Blackett Street TWEETERS R.A. 3 chm 25/9. 15 ochm 25/9 fqg'“‘;iﬁy fzp nthandeover, .- {‘5,_19— Gns.

NEWCASTLE

Opp Fenwicks Store
Half day Wed.

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER

UPON-TYNE Tel: 21469 A complete set of parts for the construction of a unit giving 5 watts high quality

SH EFFI EI. 13 Exchange  Street output on each channel (total 10 watts). Sensitivity is 50 millivolts. Suitable
Castle Market Bldgs. all crystal or ceramic stereo heads. Ganged Bass and Treble Controls. Provision

Tel.: 20716 (Half-day Thursday) is made for use as straight (monaural) 10 watt amplifier. Valve line-up ECC83.

ECC83, EL84, EL84. EZ81. Outputs for 2-3 ohm speakers. Point to point wiring
(d)m.gr%gif %n;i lrtx‘strucl;lons':)slutxipll<‘e;<ll1 1Send shA .E. for leaflet.

ed factory assembled with 12 months’ guarantee for S,
Terms: Dep. 38/- and 9 monthly payments 25/5 (Total £13.4.9). Ca}‘}‘ 1.’.'11'11/6 £8 15 o

R.S.C. STEREO/20 HIGH FIDELITY AMPLIFIER

PROVIDING 10/14 WATT ULTRA LINEAR PUSH-PULL OUTPUT ON
EACH CHANNEL. SUITABLE FOR “MIKE"”, GRAM, RADIQO OR TAPE.
Employing valves ECC83, ECC83, ECL86. ECLS86, ECL86, ECL86, EZ81. Frequency
Response: +2dB 30-20, 000 c.p.s. Hlum Level: 85dB down. Sensnnn‘,y. 5 millivolts
maximum. Harmonic ‘Distortion: (each channel): 0.2%. % Four-position tone
compensation and Input Selector Switch. % Stereo/Mono switeh.

+ Will amplify direct from Tape Heads. « Neon Danel indicator. %+ Handsome Perspex Frontplate.
+ Separate Bass ‘“‘Lift” and ‘‘Cut’ and treble “Lift"” and *“Cut” controls. Qutput transformers are high-
quality sectionally wound to required specification. Out; ut matching for 3 and 15 ohm gpkrs. on 1 4 G
each channel. Complete set of &)art.s. ipolnt-l:o point wiring diagrams & instructions. Carr. 12/6 ns.
Or factory assembled. tested and supplied with our usual 12 months guarantee.

Or Deposit £8 and 9 monthly payments 43/2 (Total £22.4.6). Send S.A.E. for leaflet. Carr. 12/6 19 Gns.

R.S.C. TFM1 TRANSISTORISED VHF/FM RADIO TUNER

- % 200-250v. A.C. Mains operation. + Sharp A.M. Relection. % Drln-
“1-.3-. free reception. % Output ample for any amplifier (approx. 500 m.v.).
* Simple alignment instructions. % Output available for heding
tuning meter. % Output for feeding Stereo Multi-plexer. 4 Tuner
head using Silicon Planar Transistors. % Designed for standard 8¢
ohm co-axial input,

Made to visually match our Super 15 and 30 amplifiers and of the same high
standard of performance and reliability. The pre-wired tuning head facili-
tates speed and simplicity of construction. Printed circuitry. Only first
grade transistors and components used. Our latest product giving you the
best at half the cost of comparable units.

ALL LEADING MAKES OF HI-FI
EQUIP. STOCKED Cash or Terms
5 watt H1-FI TRANSISTORISED
AMPLIFIER TYPE A15

with integral pre-
amp tone control
stages. Output, tor 3,
7.5 an ohm spkrs,

Kit mcludes Printed i =
Circuit and all parts including 9 Mi
or Newmarket latest
type semi-conductors

lard
£5.19.11 i5s*
Heat sink and full wiring 1nstruct.10ns or
with printed circuit fully wired and tested
80/- extra. Frequeney Response: 4+ 1dB
20-20,000 cps. Harmonic Distortion: 0.1%
measured at 1000 c.p.s. Hum and Noise:
—80dB, Sensitivity: 2mV. Bass Control:
+9dB to —14dB at 40 c.p.s. Treble Con- s
trol: +8dB to —13dB at 10 Kcfs. Suitable -
Power Pack Kit 39/8 or ready built 59/8.
JASON VEF/FM TUNEEK
Complete kit with valves £6'1 9-1 1

Total cost Of parts with detalled wiring

diagrams and instructions 1 2__ Gns

Or factory built 15} (xns. Or in Teak finished cablnet as illustrated
9% Gns. Terms: Deposit £5 and 9 mthly payments 39/- Total £22.11.0.

* High-sensitivity

A DUAL CHANNEL VERSION OF THE SUPER

FULLY TRANSISTORISED 200/250v. A.C. Mains. [SPECIFICATIONS COMPARE MORE
OUTPUT }(5) &A’{% R]l:{g cOnlé. }nbo 15401“115- THAN FAVOURABLY with SIMILAR 15- hed C t

AT R.M.S. cont. into 3-4 ohms. ¥ o Matche Omponen! S
Maxim AMPLIFIERS AT TWICE THE COST CR()SS TALK: —62dB &

um instantaneocus Peak power output 28 watts. .000 c.
PRINTED CIRCUIT CONSTRUCTION. CONTROLS: 5 position Input Selecbor Bass Control,
LATEST MULLARD TRANSISTORS. AD149, AD149, Treble Control, Volume Control, Balance Control, Stereol
0C127Z, OC81Z, OC44. OC44. OC81Z . AC107. Mono Switch, Tape Monitor Switch, Mains Switch.
1 INPUT SOCKETS (Matched Pairs). (1) Magnetic P.U

EQUALISATION to Standard R.I.LA.A. and C.C.LR. (2) Ceramic or Crystal P.U. (3) Radio/Aux. (4) Tape Headl
Characteristics for Gram and Tape Heads. Microphone.
FULL TAPE MONITORING FACILITIES. Operation of the Input Selector Switch assuresappropriate
SENSITIV[TIES’ Magnetic P.U. 4 mV. Crystal or equalisation.

. 400 mV. Microphone 4.5 mV, Tape Head ngld 18 s.w.g. Chassis. Size apDbrox. 12in. Wide, 3in. High
2 mV. R dl /Aux or Ceramic 110 mV. and 8in. Deep. Neon Panel Indicator. Attractive Facia
FREQUENCY RESPONSE: + 2d.B 20-20,000 c.p.8. Plate and Spun Silver Matchlng Knobs. Above facilities, etc., except for
TREBLE CONTROL: +15dB to —14dB at 10 Kcfs, Ganging and Balance Control, apply also to Super 15. )
BASS CONTROL: +12dB to —15dB at 60 ¢/s, HUM LEVEL: —75dB. THESE UNITS ARE_EMINENTLY SUITABLE FOR USE WITH
HARMONIC DIST()IXI(‘:II(()N at 10 Watts R.M.S. 1,000 c.p.s. 0.25%. ANY MAKE OF PICK-UP OR ]\lICl(K:OPHOVE (Crystal, Ceramic,

I an
NEGATIVE 52dB. I Magnetic, Moving Coil, Ribbon) LY AVAILABLE,
Complete Kit of parts with full constructional detaﬂs and 11 Gns_ SUPERB SOUND OUT UT QUALITY CAN BE OBTAINED BY
goint to point ring dl arr. 11/- I All

Emdploylng Twin Printed Circuits. Close tolerance

USING. WITH FIRST RATE ANCILLARY EQUIP NT.
upplied factory built Gns. s: Deposit 49/= and 8

12/8. Tenn
monthly payments 33/9 (Total £l7.12.9) Or fitted in beautiful Walnut or
Teak veneered cabinet as illustrated, 4
ALL COMPO! TC. E OF HIGH STANDARD AND
SUPPLIED BY LEADING BRITISH MANUFACTURERS.

required parts, point to point wiring dia.grams and 18_ Gns

detailed instructions. Carr. 13/9 .
Unit factory built 258 Gns. or deposit 83/9 and 9 monthly vayments 56/9
(Total £29.14.6). Fitted cabinet as Super 16 294 Gns. Carr, 15/- or Deposit
£4.14.9 and 9 mthly paymts 85/10 (Total £84.7.3). Send S.A.E. for leaflet.

Gns. extra.
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AUDIOTRINE HI-FI TAPE RECORDER KIT FANE HEAVY DUTY ot R‘S‘C
REALISM AT INCREDIBLY LOW COST. S.A.E. for HI-FI SPEAKERS G
CAN BE ASSEMBLED 1N AN HOUR. leafiet. 12in, 20 watt, Type 122/10, NS. (T cewtaes .

ONLY 4 PAIRS OF SC JLDE RFD JOINTS PLUS MAINS.
Incorporating the latest Magnavox Tapedeck. The Audiotrine
High Quality Tape Amplifier with switched equalisation for each
of 3 speeds. High Flux P.M, Speaker. empty Tape Spool. a Reel
of Best Quality Tape and a handsome Portable Cabinet of latest
styling finished dark grey leathercloth. Size 14# x 17 x 8}in. and
circuit. Purchased separately would total approx. £34. Pe orm-
ance equal o0 units in the £50-£60 class. Deposit 26 Gns
2 -

4 gns. and 9 mthly paymts 58/6 (Total 294 gni )
4 Track Model 3 Zns. extra. arr.

LINFAR TAPE l’l{lu-AMPLll‘Ilul{. T.Vne Ll’/l Switched Equalisation. IPositions for
Recording at 1iin., 3tin., 78in. per sec., and Playback. EM84 Recording 1 Gns
Level Indieator, Designed primarily as the link between a Magnavox =
Tape Deck and Hi-Fi amplifier suitable most Tape DD ecks. Terms available.

R.S.C. 4/5 watt A5 HIGH GAIN AMPLIFIER

A highly-sensitive 4-valve quality amplifier for the home, small
club, ete. Suitabie for all crystai or ceramie P.U. heads and practi-
"5 cally all “mikes”. Separate Bass and Treble controls giving “lift”
and **cut”, Hum level 71dB down. Negative Fecdback 15dB. Reserve
power supply 300v 25 m.a., 6.3v 1.5 a. for Radlo Tuner or Tabe Pre-
amp. For A.C. mains 200-250v. Speaker output 3 ohms. Complete in every detail with
fully punched enamelled chassis, point-to-point wiring diagrams and £4 17 9
instructions. Or assembled ready for use 8 gns. plus 5/6 carr. wd §=

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

Highly sensitive. Push-Pull high output, with Pre-amp./Tone Control
tages. Performance fizures equal to most expensive amplifiers
available. Hum level—70dB. Frequency response +3dB 30-20,000 cfs.
Specially designed sectionally wound ultra linear output transformer
wlth 807 output valves. All first grade components. Valves EF86.
86, ECCB83. . GZ34. Separate Bass and Treble Controls.
Sensmvlty 12 millivolts so that any kind of Microphone or
PPick-up is suitable. Designed for Ciubs, Schools, Theatres,
Dance 1lalls or Outdoor Functions, etc. For use with Elec~
tronle Organ, Guitar, String Bass, etc, Gram, Radio or Tabe.
Reserve L.T.and H.T. for Radio Tuner. Two inputs with assogiat-
ed volume controls so that two separate inputs such as Gram and ‘*Mike’’ can be mixed. 200-
250v. 50 ¢/s A.C. mains. For 3 and 15 ohm speakers, Complete kit of parts 1 2 Gns Carr,
fully punched Chassis, boint to point wiring diagrams and instructions. = 12/6
Supplied factory built with EL34 cutput valves, 12 months guarantee for 15 gns. If required
perforated cover with carrying handles can be supplied for 21/-. Send s.a.e. for leaflet.
TERMS: Deposit 48/- and 9 monthly pavments of 33/7 (Total £17.10.3).

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

T

PUSH-PULL ULTRA LINEAR OUTPUT *“BUILT-IN"
TONE CONTROL PRE-AMP Two input sockets with asso-
ciatedcontrolsallowmlxingof ‘mike’ and gram. etc.. ete. High
sensitivity. Valves ECC83, ECC83. EL84, EL84, EZ81. High quality
sectionally wound output transformer specially designed for
| Ultra Linear operation and reliable small condensers of current
 manufacture, INDIVIDUAL CONTROLS FOR BASS AND
TREBLE. Frequency response +3dB 30-20.000 c¢/s. Six negative
feedback loops. Hum level . SENSITIVITY 23 millivolts.
Smtable for Crystal or Ceramic P.Us, all types ""mikes”. Co.

= arable with the very best designs. For Musical Instruments
such as String Bass, Eloctronlc Guitars, etc. Reserve Power provides 300v. 30mA, and
6 3v 1. 5a for Radio Tuner or Tape Pre-amp. Size abprox. 12x 9 x 7in. For A.C. mains 200-

50 ¢.p.s. Output for 3 and 15 ochm speakers. Kit complete to last nut. Chassis £8 1 5 0

fully punched Full instructions and point-to-point wiring diagrams (er factory
built £11.15.0). Metal cover with 2 handles avallable for 21/-. TERRMS ON Carr. 11/6
Assr MBLEDD UNITS: Deposit 36/68 and 9 monthly payments of 25/9 (Total £13.8.3). Send
S.A.E. for illustrated leaflet of Cabinets. Sbeakers. Mikes. etc.

R.S.C. BASS-REGENT 50 WATT AMPLIFIER
AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL-PURPOSE
UNIT For lead, rhythm, bass guitar and all other musical instruments.
For vocalists, gram, radio, tape and general public address

% UNUSUALLY POWERFUL LOUDSPEAKER COMBINATION
consisting of a FANE HIGH FLUX 15in. 30 watt unit PLUS

R.S.C. COLUMN SPEAKERS overeq in
two-tone Rexine/Vynair. Ideal for vocalists
and Public Address. 15 ohm matching

Type C58, 13-20 watts. Fitted five 8in. high flux

sPeakers. Overall sizé approx.
42 x 10 x 5in. Or Deposit £2 and 127 Gns.
9mthly pmts28/-(Total£14,12.0) Carr. 10/-

Type C412,40 watts. Fitted four 12in. 12.000 line
10 watt speakers. Overall size 21 Gns

56 x 14 x 91n approx. Carr. 15/ o
Or Deposit £3.11.0 and 9 monthly payments of
46/7 (Totﬂ.l £24.10.3).

30 WATT HI-F1 AMPLIFIER

for Guitar, Vocal or Instrumental Group
A Four Input, two volume control Hi-Fiunit
with separate Bass and
. Treble‘‘cut’ and ‘“‘boost’’
controls. Latest type
valves. Housed in strong
e covered cabinet with twin
carrying dles. Attractive black
and gold perspex facia plate.
g‘or 2()()—hm250v Al((: mains. Outpué forr
T 15 ohm speak- arr.
ers. Send S.A.E. for leaflet. Deposit 17 Gns- 12/6
£3 and 9 monthly payments of 37/5 (Total £19.16.9).

12in. HIGH QUALITY LOUDSPEAKERS
In walnut veneered cabinet. 10 Watt
Model. Gauss 12,000 lmes £4 19 11
Speech coil 3 or 15
Terms; Deposit 15/- and 9 Carr. 716
monthly payments of 11/2 (Total £5.13.6)
20 Watt Model. 15 ohm. Size 18x18x10In.
Tcrms. Deposit 24/6 and 9£7 19 11
onthly payment of
glo‘%alt.%sM del. 15 oh: O PRIl
a odel. ohms. Or
Doposit 30/ and 0 mentniy 10 Gns.

Carr. 12/6
payments of 22/4 (Total £11.13.0). Any of above in extra
heavy Rexine covered Cabinets, £1 extra.

R.S.C. GRAM AMPLIFIER KIT. 3 watts output.
Negative feedback. Controls: Vol., Tone and Switch.
Mains operation 200-250v. A.C, Fuily lsolated chassis.
Circult, etc. supplied. Only 44/9. Carr. 3/9.

HIGH QUALITY 12in. 10 WATT SPEAKERS
Flux Density 12.000 lines. 3 or 15 ohms.

TRANSISTOR SALE yujarg 071 2711, 0CS5 8711,
0C44 3/11, OC72 2/11, OCT75 7/9, OC81 2/11, OCI171 8/9.
AF117 8/ 9. Ediswan XA101 3/9, XAl112 3/9, XC101A 3/9.
Postage 6d. for up to 3 transistors.

INTEREST |R.S.C. MAINS TRANSFORMERS

CHARGES ]FUuLLY GUARANTEED, Interleaved and Impreg-

R EFU N D E D nnte%ETlgimarietlm ?I‘YPE 2' 2} o{l Soresned.

MID: AMP] x x2

250v., 60mA, 6.3v.2a .. ... a 050000 .. lam

on H.P. and |250-0'250v., 60mA, 0.3v. %a .. . 11
Credit Sale |7ULLY 8HROUDED UPRIGHT MOUNTING
20-0-280v. 60mA. 6.3v. a, 0-5:6.3v. 2a,

Accounts 2FXIXBIM ettt yarasarinns 19/9

settled in 250-0- 250v IOOmA, 8.8v. 4a, 0- .. 3319

3 months, [ 300-0-300v. 100mA, 6.3v. 4a, 0-5-6. 4 38/9

300-0-300v. 130mA, 6.3v. 4a c.t., 6.3v. la.

a FANE 12in. 20 watt unit with extended frequency response. % 4 Jack Inputs
and two Volume Controls for simultaneous use of up to 4 pick-ups or **mikes’".
* Cabinets covered in two-tone Rexine/Vynair with gold trlmmlng Fitted car{y—

ng handles. % Separate Bass and Treble Controls giving *
49 Gns Send 8.A.E. for leaflet. Or call at one of our many branches and -450v. 250m A, 6.3v. 4a, c.t., Bv. 38 .. 7919
3 = compare the Bass-Regent with units at three times the co: TOP SHROUDED DROP- THEOUGH TYPE
Carr. 30/- Or deposit £7.17.6 and 9 monthly payments of £5.10.10. (’I‘ot.al 55 gNS.) |250.0-250v. 70mA, 6.3v. 2a., 0-5-6.3v. 2a., 19/9
260v. 100M 6.3v. 3.5a o
B20 MULTI-PURPOSE AMPLIFIER _G15 15 WATT AMPLIFIER for Lead or O JL00mANG: 3y 12a, 22/

especially suitable for Bass Guitar

Incorporating massive 15in. high flux loud-
speaker. Rating 25 watts. Individual bass and
treble controls. 0 jack inputs separately
controlled. Substantial cabinet attractively
finished in Rexine and Vynair. Size aDprox.
24 x 21 x 11in. Send S.A.E. for leaflet. 29 1 Gns
Or Deposit £4.14.6 and 9 monthly D
payments of 88/- (Total £34.8.6). Carr. 17/6.

that two instruments or *‘mike’

20 watt, Speaker.

191 Gns. Gor

Rhythm Guitar, Mike, Gram or Radio

High-fidelity output. Separate bass and treble
controls. Twin separately controlled inputs so |3

can be used at the same time. Heavy Duty 12in.
Cabinet covered In attractive
Rexine/VynaJr Size 18 x 18 x 8in. Deposit 3 gns.
and 9 monthly payments!of 43/7

(Total £22.15.3). S.A.E. for leaflet.

0v. 80mA, 6.3v. 2a
0v. 100mA, 6.3v. 4a,

0v. 100mA, 6.3v. 4a, 32/9
300w, 130mA, 0y b, 0B Be 14,
o Suitable for Mullard 510 Amplifier ...... 38/9
and DICK-WDS | 356.0.350v. 100mA, 6.3v. 48, 0-5-6.3v. 3a .. 32/
350-0-350v, 150mA, 6.3v. 4a, 0-5-6.3v. 3a .. 89/11

FILAMENT or TRANSISTOR POWER PACK Types
6.3v. 1.5a 8/9, 6.3v. 2a 7/9, 6.3v. 34 9/9,6.3v. 6a 19/9.
12v. la 8/9, 12v. 3a or 24v. 1.5a 19/9, 0-9-18v. l}a.

LINEARTREMOLO PRE-AMP UNIT gy¢a1,00 for

use with any of our Ampliﬁers Controls are Speed
(frequency of interruptions). % th (for 4L Gns
heavy or light effect). Volume and Switch. “*2 D

POWER PACK KIT Consisting of Mains Trans-

G20 SUPER TWIN AMPLIFIER

Rating 20 watts {max.) for vocalists, Lead or Rhythm Guitar
ete. Twin separately controlled inputs. Two 12in. High Flux
Speakers (Total rating 30 watts). Attractive Rexine/Vynair
covered cabinet. Terms: Depogit £4.6.8 and
9 monthly payments 50/~ (Total £28.16.8).

15/9. 0-25-35-42v. 2a 27/8,

CHARGER TRANSFORMERS 0-9-15v. 1ia, 13/9,
0-9-15v. 24a, 16/9,0-9-15v. 3a, 18/9, 0-9-15v. 8a, 81/9
0-9-15v. 6.. 25/11, 0-9-15v. 8a, 81 /9

AUTO (8tep UP/Step DOWN) TRANSFORMERS
0-110/120v.-200-230-250v.

50-80 watts.
150 watts

Carr. 17/6

250 watta .
Gns.

23 500 watts .,

49/9
29/9

former, Metal Rectifier, Electrolyucs. smoothing
choke, chassis and circuit 200/250v. A.C. 22/"
mains. Qutput 250v. A, 6.3v, 2aSupplied

with case in lieu of chassis 26/11. Or assembled 39/11.

R.S.C. BATTERY/MAINS CONVERSION UNITS
Type BMI. all-dry battery

SPECIAL PURCHASE! 12in. 30 WATT HEAVY
DUTY 15 ohm LOUDSPEAKERS

Flux Density 17,000 lines. Fully Guaranteed.
Outatanding valtie at normal price of approx. £12. Or depoelt
23710 and 9 monthly payments of 15/8 (Total £8.3.4,

OUTPUT TRANSFORMERS
Bundlrd Pentode 5,0000 to 30 or 7,0000

30
Push-Pull 8 watts EL84 to'30 or sa ...
Push-pull 10-12 watts 6V6 to 303 or 150 .
Push-pull 10-12 watts to match 6V6 to 3, 5, 8
. 29

7 Gm. 18/6

eliminator. Size 54 x 44 x 2in. approx.
Corixpletely replaces batterles su,
pl

S5v. and where 12v, 15 amps. F.W. (Bridged).

HEAVY DUTY SELENIUM RECTIFIERS
Only

a
Push-puil EL84 to 3 or 160 '10°12 watts oo
Push-pull Ultra Linear for Mullard 510, etc.
Push-pull 15-18 watts, sectionally wound 6L,

1979

90v. A
! j mains 200/250v. 50 c/s 1s available.
==X7% 4 Complete kit with diagram 44/9 or
ready for use 59/11.

SELENIUM RECTIFIERS F.W. (Brldged)

All6/12v.D.C. 0 ax A.C. i t18 v,
la.3/11. 2a. 6/11. 3a 9I9 4a. 12/9 6a. 15/9.

Consisting of Mains Trans. 200-
Amm
Plugs, Fuses and Holders.

enamelled case 4a 49/1 1

and circuit.

HEAVYDUTY BATTERY CHARGERKITS 6/12v.

250
eter, Variable Charge Rate Selector. Panels,
Fully punched stove

KT88, etc., for 3or 150 ., ..

Pua.h-pull 20 watt high quallt y
wound, EL34, 6L8, KT66, etc., to 3 or

150 fully shrouded .. .......... o 55/9

SMOOTHING CHOKES

150 mA, 7-10H, 2500 12/9.80mA, 10H, 3500 7/9.

100mA, 10H, 2000 9/11. 60mA, 10H, 4000 411,

v.. Rectifier,

6a 69/11
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NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR

RADIOS...

BACKED BY OUR SUPER AFTER SALES SERVICE

“A wonderful range of transistor radios using first grade components for guaranteed results.”

Amazing performance and specification

NEW ROAMER SEVEN Mk IV

7 WAVEBAND PORTABLE OR CAR RADIO
@® Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS

FIRST FOR PERFORMANCE,

QUALITY & PRICE!

FULLY TUNABLE ON ALL WAVEBANDS

shoulder and hand straps. Size 9x7 x 4

+% EXTRA BAND FOR EASIER TUNING
OF PIRATE STATIONS, ete.

@® 9 stages—7 transistors and 2 diodes
Covers Medium and Long Waves, Trawler Band and three Short Waves to approX. 15 metres
Push-pull output for room filling volume from rich toned 7 x 4in. speaker. Air spaced ganged tuning condenser.
Ferrite rod aerial for M. & L. Waves and telescoplc aerial for 8. Waves. Real leather-look case with gilt trim and
Pro:
The perfect portable 'md the idcal car radio. (Uses PP7 batteries, available anywhere.}

Total cost of parts now only

P. & P,
5/6

£5.19.6

Parts Price List and easy build
plans 31- (Free with kit)

Carrying strap 1/6 extra.

This amazing receiver may
be built for only

Covers Medium and Long Wa:
PIRATE STATIONS, etc.
stages for extra boost, High “Q” 6in. Ferrite Rod Aerial. Approx. 350 milliwatts push -pid) out

put. Handsome pocket size case with gilt fittings. Size 6} x 31 x 1iin. (Uses long-life PP6 battery.)

NEW MELODY MAKER SIX

3 WAVEBAND PORTABLE

8 stages— 6 transistors and 2 diodes

s and EXTRA BAND FOR EASIER TUNING OF
uality 3in. Loudspeaker for quality output. Two RF

Top

Parts Price List and easy build plans 2/~
(Free with kit).

NEW TRANSONA FIVE

Now with 3in. Speaker?

““Home, Light, A.F.N.. Lur. alt at good

volume." G.P.. Durham,

@® 7 stages—5 transistors and
2 diodes

Fully tunable over Medium and Long
Waves and Trawler Band. Incorporates
Ferrite rod aerial. tuning condenser
volume control, new type fine tone super
dynamic 3in. speaker, etc. Attractive case. Size 6} x 4} x 1{in. with red
speaker grille. (Uses 1289 battery, available anywhere,)

42/6 P.&P.

3/6

Parls Price List and easy build
plans 2{- (Free with kit)

Total cost of all
parts now only

£3.96  ..eos
Now with 3in.

POCKET FIVE " .oier/

@ 7 stages—S5 transistors & 2 diodes
Covers Medium and Long Waves and
Trawler Band. a feature usually found
in only the most expensive radios,
On test Home, Light, Luxembourg and
many Continental stations were re-
ceived loud and clear. Designed round
supersensitive Ferrite Rod Aerial and
fine tone 3in. moving coil speaker,
built into attractive black and gold
case. Size 5% x 1i x 3tin. (Uses 1289
battery available anywhere.)

Total cost of all
parts now only 42/6 P. &P, 3
Parts Price List and easy build plans 1/6 (Free with kit)

8T0OP PRESS'
Pocket 3 med.

and long wave
version with miniature speaker.

P.&P.
3-

29/

7y NEW ROAMER SIX

NOW, WITH PHILCO MICRO-ALLOY

R.F. TRANSISTORS

® 6 WAVEBAND ! !

@ 8 stages—6 transistors and 2 diodes

Listen to stations half a world away with this

6 waveband portable. Tunable on Medium and
ng Waves, Trawler Band and two Short

Waves. Sensitive Ferrite rod aerial and telescopic aerial for short waves.

Top grade transistors. 3-inch speaker, handsome case with gilt fittings.

Size 7% x 5% x 1¥in. (Carrying strap 1/6 extra.)

+ EXTRA BAND FOR EASIER TUNING OF LUX,, ETC.

Total cost of all £3 |9 6 P.& Parts Price List and easy build

parts now only 3/6 plans 2/- {Free with kit)

TRANSONA SIX

@® 8 stages—6 transistors and 2 diodes

This is a top performance receiver covering full
Medium and Long Waves and Trawler Band.
Hich-grade approx. 3in. speaker makes listening
a pleasure. Push-pull output. Ferrite rod aerial.
Many stations listed in one evening including
Luxembourg loud and clear. Attractive case in
grey with red grille. Size 6} x 4 X 1}in. (Uses PP4
battery available anywhere.) Carrying Strap 1/- extra.

59/

P. &P,
3/6

Parts Price List and easy build
plans /6 {Free with kit)

Total cost of all
parts now only

e ——

MELODY SIX

@ 8 stages—6 transistors and

2 diodes

Our latest completely portable transistor
radio covering Medium and Long Waves.
Incorporates pre-tagged circuit board, 3in.
heavy duty speaker. topgrade tra.n51stors.
volume control, tuning condenser, wave
change slide switch, sensitive 6in. Ferrite
rod aerial. Push—pull output. Wonderful
reception of BBC, Home and Light, 208
and many Continental stations. Hand-
some leather-look pocket size case. only 6% x 31 x 1{in. approx. with
gilt speaker grille and supplied with hand and shoulder straps.

Total cost of all £3 9 6 P.& P,  Parts Price List and easy bulld
parts now only o fo¥le 36 plans 2/- (Free with kit)

Cailers side entrance
Barratls Shoe Shop.

61 HIGH STREET, BEDFORD

1

SUPER SEVEN

@ 9 stages—7 transistors and
2 diodes

Covers Medium and L.ong Waves and Trawler
Band. The ideal radio for home, car, or
can be fitted with carrying strap for outdoor
use. Completely portable—has built-in
Ferrite rod aerial for wonderful reception.
Special circuit incorporating 2 RF Stages,
Push—pu].l output, 3in. speaker (will drive
arge speaker). Size 73 x 5% x liin. (Uses
9V batteréy. a;allable anyYwhere.)

£3 I 9 6 o Parts Price List ?g,de :a::/"l:c;(lllg

Total cost of all

parts now only plans 2/-

Open 9—5 p.m.
Saturday 9—12.30 p.m.

Bedford 52367

Telephone:

www americanradiohistorv. com
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LAFAYETTE HA-63 COMMUNICATION RECEIVER

Out
covering 550ke
rectitier,
1.5V eensitivity.
R0/40/20/15 and
dial, aerial trimner. B.¥.0., ANL, Output for
phones or speaker.
new, guaranteed, with manual. 24 Gns. Carr. 10/-

value. High-clasy 4 band receiver
—31 Mc/s, Beven valves plus
stage. illuminated 8 meter,
Electrical bandspread on
10 metre bands. Blide rule

RF

116/220/240V. A.C. Brand

LAFAYETTE HA-55A AIRCRAFT RECEIVER

RN
-

108-136 Mc/s. High selectivity and sensitivity. In-
corporates 2 RF stages including 6CW4 Nuvistor
8 tubes for 11 tube performance, solld state power
supply, adjustable squelch control, sllde rule dial,
built-in. 4in. speaker and front panel phone jack.
220/240V. A.C. Bupplied brand new and gnaran-
teed 108-176 Mc/s Ground Plane Antenna 59/6.
HA.52A. FM RECEIVER. Covering 152-174 Mc/x.
Identical in
speaker. ete. £20. Carr. 10/-

appearance to HAS3A. Built-in

HAM-1, 4 BAND

COMMUNICATION RECEIVER

4 wavebands covering 535 kc/fs.
5 valve superhet circuit.
B.F.0., BANDEPREAD TUNINU,
4in.
EXTERNAL TELESCOPIC AERIAL.
ation 220/240 v,
with handbook. £18.16.0,

to 30 Mc/fr.
Incorporates 8 meter,
BUILT-IN
AERIAL AND
Oper-
Bupplied brand new
Carr. 10/-.

SPEAKER, FERRITE
A.C.

GARRARD RECORD PLAYERS
SRPI12 Player mono £4.4.0; 1000 vhanger mono or stereo £5.19.6; 2000 changer mono o1
stereo £6 6.0; AS0 Changer mono or stereo £7.10.0; 3000 Changer stereo £7.7.0; ATH

Mk II £8.19.6; 8P25 Player mono or stereo £9.18.8;

TG0 Changer mono or stereo £9 10.6;

A70 less cartrldge £19.19.0; LARB 80 Stereo £25, 00 401 Transcription £27.10.0. Brand
new and guaranteed. All plns post and packing 5/-.

MAIN LONDON
AGENTS FOR
CODAR
EQUIPMENT

All items available as
advertised.

SINCLAIR TRANSISTOR AMPLIFIERS

Z12 Amplitier 89/8; ZI2 Power Pack 78/8; Stereo 25 Pre-
Amplifier £8.19.6; Micro FM Radio Kits £5.19.8; Micrc 6
Radio Kit 58/8; Micro Amp. Kit 28/8 Post Paid.

LAFAYETTE
2-WAY RADIOS

Super quality. Brand new
and guaranteed.

3 transistor £7,10.0 pr.
G tranxistor £17.10.0 pr.
10 transistar with range
boost £22.10.0 pr.

Model GT50 13 transistor.
500 mW. 2 channel.

£35 pair. Post extra.
cannol be operaled in UK

TRANSISTORISED
TWO-WAY
TELEPHONE
INTERCOM.

Operative over amazingly
long distances. Beparate
call and press to talk
buttons, 2-wire connec-
tion. 1000's of applica-
tions. Beautifully finished
in ebony. Supplied cor-
plete with batteries and
wall hrackets.

£6.10.0 pair. I'. & P. 3/6.

ZQM TRANSISTOR CHECKER

1t has the full-
est capacity for
checking on A,
B and Tco,
Equally adapt-
able for check-
ing diodes. ete.
Bpec A
0-7.0-9967,  B:
5-200. Tco: 0-50
wicroamps, 0-5
mA. Resistance
for diode 200Q—1 MEG.
Supplied complete  with  instructions,
battery and leads. £6.19.8. . & P. 2/6.

P.C.R.1. RECEIVERS

Brand New Condition—Fntly Tested and
Checked before despatch. 3 Waveband
with RF  Btage—Wonderful  value.
860-2080 metres 190-570 metres 5.6-18
Mecjs. with Internal speaker £8.19.6.
Carr. 10/6 with circuit. ’lug in external
pgwer units. 230V A.C. 35/-, or 12V D.C.
18/6.

MAGNAVOX 363 TAPE DECKS
New 3-speed tape deck, supersedes oll
Collaro studio deck. 2-track £10.10.0.
4-track £13.10.0. Carr. Paid.

AMERICAN TAPE

First grade quality American tapes.
Brand new. Discounts for quantities.
3in., 225t. L.P. acetate .
3lin. G00ft. T.P. mylar
5in., 6001t. ntd. plastic
Bin., 900ft. L.P. acetate
5in., 1,2001t. D.P tylar
bin., 1,8001t. T .
b53in., 1 200ft. . acetate
53in., 1500(( h l’ mylar .,
53in., 2,400it. T.1°. mylar
7in., L200ft. std. mylar ,

» 1,80Oft. L.P. acetate
]800“ L.P. mylar
2,400f1 D.P. mylar
l)ﬂﬂfl f.P. mylar
I’(mmge 2/-. Over £3 post paid.

VARIABLE VOLTAGE
TRANSFORMERS
Braml New—fully Shrouded. Input 230v
50/60 ¢fs. Output 0-260
Volts.

1 Amp
2.5 Amp
5 Amp ..
& Amp ..
10 Amp
12 Awmp
20 Amp
2.5 Awmp

Portable—
Metal Cae with Meter,
Fuses, ete. £9.17.8.

SILICON RECTIFIERS

200v. PLV, 200mA 2/8
200v. PIV, 6 amp 5/8
400v. ’1V, 3 amp (S(,R) 10/-
400v. P1V, 3 amp . 78
1,000v. PIV, 650mA 616

800v. PLV, 500mA .
800v. PIV, 5 amp
400v. PIV, 500mA .
70v. PIV, 1 amp .,
150v. PIV, 165mA
150v. PIV, 25 amp .,
700v. PLV, 100 amp
Discounts for quantities.

TEST EQUIPMENT

PORTABLE OSCILLOSCOPE CT-52

A compact (9in. x 8in. x 16}in.) general purpose ‘scope
'I'/B 101/! -40 ke/s. Band width | Mc/s. Mullard DG 7/5
200/250v. A.C. Supplied
plule with metal transit case, strap, test leads, and
Brand new, £22.10.0. Carr. 10/~

RT. For operation on

L
visor hool.
complete with instructions.

Supplied

0s/8B/U OSCILLOSCOPES

quality Purtahle
American Oscilloscope, din.
¢rt. T/B 3cfs-50kefs X
Amp: 0-500 kefs Y
Amp: 0.2 Mefs. Power
requirements 105-125v.
A.C. Bupplied in brand
new condition. Fully
s tested. £25. Carr. 10/-
* Suitable  230-115 v,
Transformer, 15/6.

Carriage

ERSKINE TYPE 13 DOUBLE
BEAM OSCILLOSCOPE

Time base 2 ¢/s-750 kefs. Calibrators at
100 kefs and 1 Mc/s. Separate Y1 and Y2
amplifiers up to 3.5 Mec/s. Operation
110/230 voit A.C. Supplied in perfect

working order. £22 10 0
. .

20/,

TE-20 RF SIGNAL GENERATOR

Accurate wide range signal
generator covering 120 kefs-
260Mc/s on 6 bands. Directly
calibrated.  Variahle R.F.
attenuator. Operation 200/
240v. A.C. Brand new with
instructions. £12.10.0. P. &
P. 716,

8.A.E. for details.

TE-900
GIANT

LAFAYETTE
RESISTANCE CAPA-
CITY ANALYSER

TE-46

2 PF—2,000 MFD, 2 ohms— [ 4 ¢

200 Megohms. Also checks

impedance, turns ratio

insulation 200-250 v. A.C | BOOmA/10amp D.C.
Brand New £15. Carr. 7/6 | 20 Meg. Ohm.

6in. full view meter.
scale. 0/2.5/10/2560/1,000/3,000V
1/25/12.52/10/50/250/1,000/
5,000 V. D.C. 0/30LA/110/100/ .8

20,000Q/VOLT
MULTIMETER

2 colour

0.2K /200K
£12.18.6 P.P. 5/-.

TE22 SINE SQUARE WAVE

AUDIO GENERATORS

on 4 bands.

20 eps to
Output

Sine: 20 cps to 200 ke/s.
8quare:
30 ke/s.
" impedance
ohms, 2
A.C.  operation.
Supplivd  Brand
New and Guaran-
teed with in-
struetion manuat
and leads. £15
Carr. 7/6.

Transistorised Audio (ienerator 10-100,000
¢/s. Sine or square wave. $16.15.0.
Transistorised Signal Generator 150 kef/s.
350 Mc/s. £10.10.0

Transistorised re--tance capaeity bridge 1 Q.
100 Meg Q. 1pF-10004F. £9.0.0.
Transistorived Induction bridge, 1N-100H.
£18. Mains operated Transistor power supply
unit, cutput 1-15v. up to 100mA. £8.10.0.
Albabove pust paid with battery.

NOMBREX EQUIPMENT

sguare fronts.

CLEAR PLASTIC PANEL METERS
First grade guality, Moving Coil panci meters, available
ex-stuck, S.AL
quantity. Available as foHows: Type MR, 380°, 1 21/32in.

100-0-160 LA 2718
500-0-5001,A 22/8
1-0-1mA . ggla

K. for illustrated leatlet. Discounts for

200mA ..., 22/8
300mA . 2218
500mA | 22/
750mA . 22/68

BOLA
100pLA .
20004
5000LA .... 25/- 160mA .... 22/ O L ‘8 Meter ImA 29[8
50-0-60L A 29/6 POST EXTRA. Larger sizes available—send for lists.
TE-51 NEW =- MODEL TE-12

20,000Q/VOLT I i \"‘,i"l
MULTIMETER | f
0/ 6 / 60 [ 120 ¢
1,200V, A.C.
0[«3/30/&0/300/
600/3,000V.

o Gou.A/ 1 / 300

0 / tvOK ] 6 Meg.Q
86/-. P. & P. 2/6.

MODEL U50D MUL-
TIMETER with meter
protection. 20,000/
0.p.v. 0/.1/.5/5/50/250/
1000V D.C. 0/2.5/10]
50/250/1000 VvV D.C.
0/.05/.5/5/50/260 mA.

0/SK /50K /500K /5 meg
ohm. .0001— .2 mifd
—20— + 22 dn.

£5.19.8. P. & P. 3/~

20,000 O.P.V. 0/.06f
6 /30 /120 /660 /1,200/
3,000/6,000v. D.C. 0f
6/30/120/600/1,200 v.
AC.  0/60(LA/6/60]
600 mA. O/6K /600K /6
Meg./60 Meg.{}. P.I%
—2 MFD. 85.19.8.
r. & P. 3/6.

MODEL 500. 30,000
opv. 01.5/1/2.5/10/26
/100 [ 260 | 500 /
1,000 v. D.C.

0/2.5/10/ 25/ 100
1230/ 500/ 1.000.

[ 50uA 1 5/ 50 !
500mA 12 amp

OIGOh/ﬁMeg /60
M £8.17.8.

CALLERS WELCOME !
Open 9 a.m. to 6 p.m. every day Monday
to Saturday. Trade supplied.

(RADIO) LIMITED

Phone :

Cables:
334 LISLE STREET, LONDON,

www americanradiohistorv.com
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RACTlCAL'

VISUALI

XC'T'NGI

by doing

and

a new 4-way method of mastering

ELECTRONICS

seeing .

1 OWN and
HANDLE a

completerange of present-
day ELECTRONIC PARTS
and COMPONENTS

@ D=5
I el (o

(et = -]

2 BUILD
and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

3 READ and
adl DRAW and

UNDERSTAND
CIRCUIT DIAGRAMS

Ri8
820

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 i

FREE for send your free Brochure, without obligation, to: wedonotemploy representatives 1
BROCHURE ' NAME ... BLOCK CAPS :

| orwmelfy0uprefernottocutpage| ADDRESS .. e eeneennieesnnnns e PLEASE PW I
——————————— I N Gh G D GES ED S GRS S SR Ghs GER GRS GED GED GRS Gt Gas BES GED GSS Sy SE G GED GhS G GG Ghs Ghs mes m]
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VOL42 No9

issue 719

PRACTICAL

WIRELESS

TOPRPIC OF THE MONTH

JANUARY 1967

NEWS AND COMMENT

Flights of Fancy?

T is much easier to fly off into a hypothetical future Leader 643
of some vaguely distant time than to visualise News and Comment 644, 672
what is going to happen in the immediate months On the Short Waves ,
ahead. This becomes depressingly clear to an editor by John Guttridge and David
about to write a seasonal leader on what 1967 holds Gibson, G3JDG 650
for his readers. In fact, he will probably evade the Practically Wireless
issue by a few general observations! by Henry 658
For instance, amateur construction and activity BBCV.H.F.Sound
will doubtless continue to follow industry, for the Broadcasting Stations 671
days when amateurs could lead with major develop- Club Spot—Peterborough &
ments are gone. The trend in commercial and military District Amateur Radio Society 693
radio and communications is an inexorable march to
tinier circuit elements; microminiaturisation.
Semiconductors and the scaling down of compo- CONSTRUCTIONAL
nent sizes already determine the pattern for home
constructors. And complete modules, like the spring, The Explorer
are acumin’ in, taking things another step forward. by W. E. Bardgett 646
But the most spectacular event of recent times is Simple Electronic Organ
the development of the microcircuit and it is significant byJ. M. Watt . 657
that RCA in America is already using an integrated The Ten-Five Transmitter
circuit unit in domestic TV sets. The unit has the by A. S. Carpenter, G3TYJ 661
equivalent of 12 transistors, 12 diodes and numerous Tape Recorder Monitoring
resistors all contained on a single match-head size _System by L. McNamara, B.Sc. 666
chip of silicon and housed in a transistor case. It High-Z Sub-Min. Amplifier
performs the functions of 4-5Mc/s amplifier, limiter, by F. L. Thurston 685
noise rejector, f.m. demodulator, audio preamplifier
and regulated power supplies!
Microcircuits cannot be repaired or altered; the GENERAL ARTICLES
cure for a defective unit is complete replacement. L. ,
So that with a combination of ready-assembled units, Set Manufacturing in the 20°s
modules and microcircuits, will the radio enthusiast by C. H. Gardner . 652
of the future become a mere assembler needing little Transfilters for I.F. Coupling
ability other than green fingers and a watchmakers’ by GordonJ. King . 668
glass ? Power Supplies by H. T. Kitchen 676

At this point it is perhaps as well to return to the
present. And get back to those old-fashioned
transistors !

JANUARY 6th

FEBRUARY ISSUE WILL BE PUBLISHED ON

R D A S D P R S R L D e e e R L OO SO RO DR O R

Merry Christmas and a Bappy New Pear

from the staff of Practical Wireless
W. N. STEVENS
L. E. Howes, G3AYA

RIS LI,

D. L. Gibson, G3JDG

C. R. Riches

All correspondence intended for the Editor should be addrened to: The Editor, "'Practical Wikeless™, George Newnes Ltd.. Tower House, Southampton Street,
London, W.C.2. Phone: TEMple Bar 4363. Telegrams: Newnes Rand London. Subscription rates, Including postage: 36s. per year to any part of the world. © George
Newnes Ltd., 1966. Copyright In all drawings, photographs and articles published In "Practk:al Wireless™ Is Ifically reserved thr the 1 Y
to the Berne Conventlon and the U.S.A. Reproductione or imitations of any of these are @ eXp! y forbidd
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0Oh it Hertz!

As a humble student of the noble
science of electronics may [ raise my
voice in protest against your leader in
the December issue.

The Hertz takes a fraction of a
second to say, as compared with
probably two or three seconds for

“cycles-per-second”. The symbol Hz is
accomplished with a single sweep of the
pen as compared to a staccato thunder-
ing of 30-odd ball points as a lecturer
shouts “c/s™.

No, ! am a firm believer of this
information and I am lucky in the fact
that according to a brand new meter,
the local Electricity Board is already
supplying 50Hz mains to our labora-
tories.

May I add that though I agree with
the retention of the term r.p.m. (mainly
because there is no more easily pro-
nounceable alternative) I like the term of
i.p.s. for tape speed and would prefer
the use of the B.S. term mile/h to the
outdated and now unofficial m.p.h. or
the imagination-inspiring idea of Fords.

This last term could be confusing in
that the gentleman to be remembered to
posterity by the expression had the
Christian name of “Henry” and the
devices that he manufactured had,
amongst their controls, one called the
“choke”. 1 will leave you to reconsider
the wisdom of such a term.

Bob Covington.
University of Southampton.

Pop on the Light

WiTH reference to the Government’s
plan to abolish the pirates and use the
BBC wavelength of 247m for an
advertising  station, this wavelength
(Light Programme) cannot be heard in
the West Country. If they are going to
do this, they should use a frequency that
can be heard in all parts of the country.
E. H. C. Terry. Paignton, Devon.

[Editor’s Note] In the BBC annual
report recently published, the Corpora-
tion says it is willing to run a round-
the-clock programme of “pop” music
and similar entertainment on 247m to
replace pirate stations. The report
points out, however, that since they
would be obliged to honour ‘“needle
time” requirements it could not broad-
cast unlimited pop music. The BBC
further states that it will not accept
any advertising whatsoever.

These matters, however, and other
related factors will not be finally settled
until the publication of the Government
White Paper on Broadcasting which has
still not appeared at the time of going
to press.

644

NEWS AND..

INTERNATIONAL RADIO COMMUNICATIONS
EXHIBITION

After the opening of the Exhibition on Wednesday, October
26th, at 12 noon, H.R.H. Prince Philip, The Duke of Edinburgh,
was able, for the first time, to hear his opening speech broad-
cast to the world, on radio amateur wavelengths, and hun-
dreds of thousands of radio enthusiasts were able to listen to
him, through the Radio Society’s transmitting station in the
exhibition on the call-sign “GB3RS’’, by kind permission of
the GPO. The GPO were also showing colour television pic-

“tures, relayed by micro-wave link direct from the Post Office

Tower. This was arranged in conjunction with the BBC. The
Post Office research station was showing to the public, for the
first time, developments from the laboratories on satellite
reception and low-noise receivers and semiconductor
equipment. )

The Manufacturers’ Award this year went to Contactor
Switchgear (Electronics) Ltd., for their solid state transmitter
and receiver types CSE2A10 and CSE2AR (see opposite).

The Horace Freeman Trophy went to M. H. Emmerson,
G30QD, for a transistorised s.s.b./a.m./c.w. transceiver cover-
ing 160-10 metres, and the Thorogood Plaque to S. F. Weber,
G8ACC, for a 7W Transistorised Transmitter for 432Mc/s.

NEW PLESSEY 3in. SPEAKER

The Plessey Components
Group have introduced a new
3in. Jloudspeaker for use
under severe climatic condi-
tions. The more common
applications of this speaker
will be in taxi, ambulance
and police radios. where the
unit is exposed to conditions
of high temperature and

e humidity.
Investigations indicate that temperatures of up to 80°C are found in
these applications during the summer months in the U.K. These high
temperatures are frequently accompanied with conditions of high
humidity. and can be followed by periods of Jow temperature and
high humidity.

The new speaker has been designed to withstand these conditions
without any loss of sensitivity. Chassis height is 0-6in. and when fitted
with the 6,500 line motor unit the total height becomes 1-22 in.

POP PROTESTS

The Postmaster General recently revealed that the Post Office
had received 40 representations from Belgium, Czechoslovakia,
France, Germany, Eire, Italy, Holland, Sweden and Yugoslavia
concerning interference to local stations by pirate broadcasters
operating around the UK. Trouble is not necessarily confined

to fundamental channel interference since we have notes of at

least one case where a pirate station is radiating spurious
signals falling in the shipping band. (Radio 270, on 1672-5kc/s.)

As we go to press, the first prosecution of a pirate broad-
caster (Radio 390 at Canterbury) began on November 24th.
Also, the much heralded White Paper on Broadcasting had
still made no appearance.

www americanradiohistorv com
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. COMMENT

CSE TYPE 2AR RECEIVER

NE HEPROW

ort 94 ave 30 tew 3 Lup

(e Xo

A0 STRTE Ry Cilviﬂ':

A new silicon. solid state, 12V, 2Mc/s receiver complementary to the
2A10 transmitter has recentiy been marketed by Contactor Switchgear
(Electronics) Ltd. Like the transmitter it is suitable for operation in
mobile, fixed or portable locations from car or dry battery supply.
Specification: Supply, 12V d.c. at 120mA, quiescent, 280mA on a.f.

peaks: Supply, may be + or — earthed: no adjustment necessary.
supply reversal protection; Signal to noise ratio 1uV for 10dB s—:r—"
measured at 80Q; Signal input, fast multiple diode r.f. protection;
Image rejection, better than 50dB,; Selectivity, switched, 4kc/s and
8kc/s; Shape factor, 2-5:1 from 3dB down to 50dB down, Intermediate
frequency, 511-5kc/s; AVC, fast attack 100m/sec., fast decay 400m/sec:
AVC, will control 150mV at 80Q input; AVC, delay switched in with
B.F.0.. 1-5 sec: BFO, locked to ceramic resonator; and switched
+2kc/s, lower sideband—centre—upper sideband; single contro/
s.8.b. resolution by “Tune”; S. meter presentation of a.m.—c.w.—s.5.b.
signals; Audio, transformerless; Output impedance, 1-10,000Q; Audio
output, 1-5W into 32 speaker; Size, identical to C.S.E. 2A10 transmitter.
8% x 2% x6in., Supply input connector, Painton 4 pin retained—
Audio connector, minfature jack, Aerial connector and standard
Belling Lee 80} coax are supplied. Price £44 U.K.

WHAT THEY SAY!

Talking about girls wearing skirts so short that they could teach the
birds and bees a few things, Sir Miles Thomas said in Birmingham
recently “It's the day of the hi-fi and thigh-high.”

Mini skirts are certainly commonplace, but is hi-fi; we doubt it?

MOVING COIL HAND MICROPHONE

Amplivox Ltd., Beresford Avenue, Wembley, Middlesex, announce the
release of their new high fidelity moving coil microphone—the Elite.

This microphone has been introduced to meet a wide variety of
applications in the fields of recording and communications. The Elite is
available with or without switching arrangements and a variety of
circuits are available to suit customers’ requirements. The microphone
has a response of from 50-15,000¢/s.

Further details may be obtained from Amplivox at the above-
mentioned address.

Issues for Disposal

I wuave the following issues of
PRACTICAL WIRELESS for disposal: May,
Sept., Oct., 1951; Mar., April, May,
June, July, Aug., Oct.,, Nov., Dec. 1952;
Jan., Feb., April, May, June, July, Aug,
Sept., Oct., Nov., Dec., 1953; Jan., Feb.,
April, May, June, Aug.,, Oct, Nov.,
Dec., 1954; Sept.,, Nov., Dec. 1955;
Jan., Feb., Mar., June, Sept., Oct., Nov.,
Dec. 1956: Jan., Feb., Mar., April, May,
July, Aug., Sept., Oct,, Nov., Dec. 1957;
Jan., Feb., Mar., May, June, July, Aug.,
Sept., Oct., Nov., Dec. 1958; Jan., Feb.,
Mar., April, Nov. 1959; Sept. 1960;
Feb., Mar, April, May, July, Aug,
Sept., Oct., Nov. 1961: Jan., Feb., Mar.,
April, May, June, July, Aug., Sept., Oct.,
Nov., Dec. 1962; Jan., Mar., April, May,
June, Oct., Nov., Dec. 1963; Jan 1964.

If any readers are interested, would
they please contact me.
E. L. Lewin. 8 The Knoll,
Hayes, Bromley, Kent.

Mobile Registration

Pernars C. P. Finn (Mobile Regis-
tration, September issue) would be
interested in the registration number I
saw recently. It was 1003 PF and on a
Ford 105E van. Possibly a service van?

D. K. Agar. Loughton,
Essex.

Wanted!
YounGg radio enthusiasts willing to

form a club in South London for
young people (up to about 20). Meet-
ings will be made as interesting and
varied as possible with outings, com-
petitions, etc. and always at least one
Ham station on the air.

Will anyone interested let me know
(write or phone ADD 6866). I[f the
turn-out is reasonably large, the Sir
Philip Game Boys’ Club—near E. Croy-
don station—will let us use part of their
premises.

If you are unable to come yourself,
please tell your friends. All letters will
be answered giving details of meetings
when known.

A. D. A. Hansen, G3VLJ
(aged 16). 99 Stretton Road,
East Croydon. Surrey.

R1155 Information

I THINK Mr. Preston seems to have
misread my R1155 information. It was
meant to be helpful to anyone who
could get back numbers.

If he would get the O.K. from W.W.,
S.W. Mag. and yourselves, he can have
my information to copy.

John Tye. Dereham.

More News and Comment on Page 672
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THE
explorer

AM/FM VHF RECEIVER

By W.E.BARDGETT GOVER

SUBJECT

A Four Transistor unit covering 65-170 Mc/s

NUMBER of readers have indicated in recent

correspondence an interest in constructing

receivers which will explore the v.h.f ranges,
including the 2 and 4 metre amateur bands. A valve
receiver employing inexpensive surplus valves was
described in the June, 1964 issue, and one advertiser
offers a simple kit for a mains valve super-regenera-
tive receiver employing the Flewelling circuit which
requires few components, yet provides a means
of exploring the v.h.f. bands at low cost. These
receivers are, however, dependent upon mains power
supplies. Very high frequency transistors are now
available at reasonable cost which permit the
construction of a tuner/receiver which can be
entirely portable or can be used in a motor car feed-
ing into the amplifying stages of a car radio. The
receiver described may be fitted with coils of various

sizes allowing coverage of the 2 and 4 metre amateur
bands, the B.B.C. Band II f.m. transmissions and
many others. The v.h.f. Explorer is a detector of
amplitude modulated signals but can also receive
f.m. transmissions although not at hi-fi quality.

SKILL REQUIRED

The construction of the receiver described should
not be attempted by the absolute beginner, as the
building requires a certain amount of skill. V.H.F.
circuits must be leadless in the signal circuits, so
that the components have to be soldered directly to
each other with the shortest possible connections.
The layout of the components must facilitate this
lead-less construction and the proximity of the com-
ponents concerned must take precedence over any
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Fig. 1: Circuit diagram of the “Explorer” receiver.
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claims for symmetry, or even accessibility. The need
for this ultra short wiring cannot be too strongly
stressed: without it, the losses in the signal circuits
would be so great that the receiver would not work
at all. To achieve successful results demands
intricate construction, good soldering, patience and
persistence, as well as an electric soldering iron with
a small bit and pair of tweezers. On the other hand,
the sense of achievement when results are finally
obtained at v.h.f. is akin to that experienced by
earlier generations when it was an event to receive
radio transmissions at all. !

V.H.F. transmissions have a relatively short range,
and the amount of traffic picked up on a receiver
of the type described will vary considerably between
different parts of the country.

These are the two main warnings to
considering the construction of the receiver.

those

THE CIRCUIT

The receiver circuit is shown in Fig. 1. Tt consists
of a tuned r.f. stage Trl, with a neutralising
capacitor and a self-quenching super-regenerative
detector (Tr2); both employing alloy diffused tran-
sistors capable of operation up to 200Mc/s in the
circuits shown. These two stages are followed by two
conventional stages of audio amplification with an
output capable of driving headphones. This is also
suitable for feeding into a transistor or valve ampli-
fier for loudspeaker reproduction. Whilst a sensitive
pair of headphones may be driven directly, much im-
proved results are obtained if the output is fed into
a package transistor amplifier such as many
advertisers offer, or into the amplifying stages of a
car radio. The author has fitted a jack and socket
before the amplifier section of his Practical Wireless
“Autocrat” car radio (described in the November
1964 issue), so that the v.h.f. tuner can be fed into
this.

CONTROLS

The aerial input socket Skl js a television-type
co-axial socket for use with a dipole aerial. The
second socket Sk2 js the output to headphones or
amplifier. The on/off switch is of Jthe toggle type.
This was preferred to the type incorporated in the
volume control as it is possible to see at a glance
whether the tuner is switched on or not. The main
tuning capacitor requires a 180° scale and knob/
pointer, but as tuning is fairly broad a reduction
drive is not necessary. The other controls consist of
a volume control VR2, especially important if the
output is to be fed into a transistor package
amplifier without its own volume adjustment, a
base bias potential adjuster VR1 which controls the
regeneration of the super-regenerative detector and
a quench frequency control VC2.

CONSTRUCTION

As super-regenerative detectors are radiators which
would cause illegal interference if connected directly
to an aerial or operated unscreened, an r.f./buffer
stage must be used and the receiver must be con-

tained in a metal case. All components, controls and .

sockets are fitted directly or by means of flanged
panels to the front panel; of aluminium measuring
6 X 4in. This is then housed in a commercially pro-
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Fig. 2: Drilling dimensions of front panel.
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Fig. 3: Rear view of screening box.

Noter Transistor Tr2 holder is secured to fixed plates of VCL,VC2

Fig. 4: Layout of components on rear of front panel.

duced metal screening box measuring 6 x 4 x 21in,
being attached to it by four self-tapping screws which
go into the corner flanges on the box. The layout
of controls and sockets on the front panel is shown
in Fig. 2. The r.f. stage is not merely a buffer: it
improves the signal/noise ratio sufficiently to make
listening pleasant and makes selective what would
otherwise be very broad band reception.
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COILS

Details of the coils are given in Table 1. They are
positioned and permeability tuned by two Aladdin
plastic coil formers with dust cores. Coils L3 and
L4, although on the same former, each have a
separate dust core entering the former from opposite
ends. A hole may be drilled in the rear of the
screening box opposite the coil former of L3 and
L4 as shown in Fig. 3, to permit adjustment of L3
core by means of a plastic trimming tool. The cores
of L1, L2, and L4 may be adjusted in a similar way
through the holes opposite the Aladdin formers on
the front panel.

The positioning of the main components at the
rear of the front panel is shown in Fig. 4, which
also shows the wiring of the super-regenerative
detector stage. The r.f. stage is constructed on a
2 x 14in. paxolin shelf, held at right angles to the
front panel by a narrow aluminium flange. The
wiring and connection of components for the r.f.
panel is shown in Fig. 6. All wiring should be com-
pleted on the shelf before it is fitted close to the
Aladdin formers mounted on the front panel. The
coils on these formers should be cut to give, by
trial, the shortest and most direct connections to the
transistor holder of Trl and to the variable
capacitor VCI1. Thick wire is highly desirable for
v.h.f. and 16 s.w.g. is suggested. As the v.h.f. signals
flow on the outer surface of the wire, tinned copper
wire should be chosen. The tuned choke L5 is space-
wound and self supporting being mounted directly
on the quench frequency variable capacitor VC2.
It should be at right angles to the other coils. The
usual v.h.f. practice is followed of bringing all earth
connections of each signal stage to a common point.

The a.f. stages are constructed on a 12 position
tag board (two lines of 6 tags), which in turn is
mounted on the front panel by means of an
aluminium bracket in the position shown in Fig. 4.
The wiring of the af. panel is shown in Fig. 5.
Transistors Tr3 and Tr4 mounted on the tag board
are bent back on their leads (which should be
covered in p.v.c. sleeving), so that they are close to
the board, and so permit the easy insertion of the
receiver into its screening box. A heat sink must be
used when soldering leads of transistors Tr3 and
Tr4 to their tag connections: a pair of pointed
nosed pliers will suffice. Transistors Trl and Tr2
should not be inserted in their transistor holders
until all soldering is completed, and they must be

Mounting
bracket
and earth
(positive) tag

Fig. 5: Wiring of the a.f. panel.

To'Con.
AF. panel

R.F. panel

| To TC2
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| below panel
\
| To TC1,TC2
below panel
S,
To
vC1
To +ve

(cha:%

—

Fig. 6. Wiring of the rf. panel. Below—Coil winding
data.

Table |—Coil Details

Range 1 L1. 2 turns 22 s.w.g. tinned copper p.v.c.

110 to covered on iin. Aladdin former with dust

170Mc/s core {without screening can) interwound
with L2,

12. 3 turns 16 s.w.g. tinned copper on
same iin. Aladdin former with dust core
and interwound with L1.

L3and L4. 3turnseach of 16 s.w.g. tinned
copper adjacent to each other on same
1in. Aladdin former with 2 dust cores, 1 to
each coil, without screening can.

L5. 28 turns 30 s.w.g. enamelled copper,
self-supporting wound in screw thread of
0BA bolt and then removed.

Range 2 L1.
65 to L2
120Mc/s )

Asin Range 1.

5 turns 16 s.w.g. tinned copper on
same %in. Aladdin former as L1 and inter-
wound with L1 with dust core, without
screening can.

L3 and L4. 5 turns each of 16 s.w.g.
tinned copper adjacent to each other on
same Xin. Aladdin former with 2 dust cores,
1 to each coil, without screening can.

L5. Asin Range1.

removed when any subsequent soldering (e.g. for
coil changing) takes place.

AERIAL

The usual long wire domestic aerial is virtually
useless at v.h.f. Plugging in the home television
aerial will probably give some results, but it is
advisable to construct a half-wave dipole aerial for
the frequency range to be explored. The length
across both arms of the dipole in inches is found
by dividing 5616 by the frequency in megacycles. A
telescopic quarter wave whip aerial may be con-
nected as an alternative to a tapping point about
the centre of L2.

www americanradiohistorv com
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TESTING AND OPERATION

All wiring should be checked carefully against
the theoretical circuit diagram before a battery is
connected to the receiver. A PP7 battery supplying
9 volts fits neatly into the case and is held in
position by an aluminium flange bolted to the rear.
Ensure that the correct battery connectors are fitted
to the appropriate leads, as reversal of the battery
polarity could ruin all the transistors.

Connect a dipole aerial to the aerial socket and a
pair of headphones to the output socket or alter-
natively connect the output, preferably by a short
length of co-axial cable, to the input of an ampli-
fier. Switch on the receiver and advance the volume
control VR2 as required. Rotate the regeneration
control VR1 until the characteristic super-regenera-
tive hiss is heard. If regeneration does not take
place, adjust VC2 and/or move coils L3 and L4 a
little further apart. Search for signals with the set
just regenerating. The dust core of L3 and L4
should at first be well out towards opposing ends of
the coil former in order to avoid increasing the
the coupling and damping the regeneration. Set the
trimmers and cores initially as follows, and adjust
for best results when a signal is heard.

TC1 just fully out; TC2 just fully out; TC3
quarter closed; L1 and L2 core fully into coil; L3
core almost fully into coil; L4 core end just entering
coil.

All final adjustments should be made on signals
found by rotating VCI1 slowly, and if necessary
adjusting the core of L4.

By installing the coils for L1, L2, L3 and L4
of the size given for Range 1 in Table 1, it is
possible on the prototype to pick up taxis and
other mobile transmissions in the 165 to 174Mc/s
allocation and even Band II television sound trans-
missions, but at this height in the frequency scale
the receiver is approaching its limit and regenera-
tion may be difficult to obtain over the full range
of tuning of VCI. In appropriate areas there should
be no difficulty, however, in hearing on Range 1
coils, the air to ground transmissions between 118
and 136Mc/s as well as the 2 metre amateur band

Y components list

Resistors: Capacitors:

R1 33kQ C1 0-001uF ceramic
R2 4-7kQ C2 0:001uF ceramic
R3 1kQ C3 200pF ceramic
R4 100Q C4 2-2pF ceramic
R 120kQ C5 0-:01uF ceramic
R6 4-7kQ C6 8uF electrolytic
R7 240kQ C7 2uF electrolytic
R8 4-7kQ C8 100uF electrolytic
R9 240Q C9 b5uF electrolytic
R10 240kQ C9 buF electrolytic
R11 4-7kQ C10 8uF electrolytic

Variable Capacitors:

VC1 15pF air spaced bolt fixing insulated from panel
VC2 5pF air spaced spindle fixing

Transistors:

Tr1 ADT140 (Sinclair)
Tr2 ADT140 (Sinclair)
Tr3 OC71 (Mullard)
Tr4 OC71 (Mullard)

Potentiometers:
VR1 50kQ

Miscellaneous:

6 x 4in. aluminium front panel, 6 x 4 x 21in. metal
screening box, 2 x 1%in. paxolin panel, 13 x 2in.
aluminium for panel flange, 2 x 2in. aluminium for
battery flange, 1% x 1%in. 12 position tag board,
1 single pole toggle switch, 1 aluminium bracket,
wire, nuts, bolts, etc., 2 co-axial sockets, 2 transistor
holders (Eagle Products), 2 battery connectors,
2 coil formers in. Aladdin, 3 dust cores for formers,
3 small knobs, 1 tuning pointer knob with scale,
4 rubber feet, 1 carrying handle.

Trimmer Capacitors:

TC1 3-8pF beehive trimmer
TC2 3-8pF beehive trimmer
TC3 3-8pF beehive trimmer

VR2 5kQ

(144Mc/s). Range 2 coils as described in figure 7
will allow the BBC f.m. band to be heard with
mobile radio allocations on either side of it. The

lower one between 71 and 87Mc/s is easily
recognisable by the frequent
Motoring Association transmis-

sions about vehicle breakdowns.
Not far from this on Range 2 is
the 4 metre amateur allocation.
Initial success is more likely if
Range 2 coils are tried first.

CONCLUSION

When signals are tuned, they
should quench the super-regenera-
tive hiss, so that the background is
clear of noise. Super-regenerative
receivers have the advantage of
possessing built-in automatic
volume control and noise limiting
action, whilst the relatively broad
tuning characteristics make band
spread or reduction drives un-
necessary. The gain of this type
of receiver appears to be pro-
portional to the frequency, so that
at v.h.f. levels its performance can
be quite phenomenal. |

Rear of front panel, showing Range 1 coils fitted.
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ON THE

ST MIRES

MONTHLY NEWS FOR DX LISTENERS

Times in GMT
Frequencies in k¢/s

THE BROADCAST BANDS

by JOHN GUTTRIDGE

Rumania: Radio Bucharest (P.O. Box 111, Bucharest)
now transmits in English as follows: 1500—1530 15,380/
11,940/11,810/11,900; 1930—2030 9,655/9,510/7,225;
2230—2300 7,195/6,190/155 (longwave); 0130—0230
11,810/9,750/9,660/6,190/6,150/6,080; 0300—0330,
0430—0500 as 0130 with the addition of 6,095. The
station has also been reported outside the international
broadcast bands on 10,650 with French at 1830 and
2030, Arabic 1900 and English 1930.

Sweden: Radio Sweden (Box 955, Stockholm) has
changed the frequencies for some English transmissions,
viz—1100—1130 (Far East) 11,765; 1400—1430 and
1445—1515 (East North America) 17,840; 2345—0015
(Far East) 11,765; 0145—0125 (East North America)
and 0315—0345 (West North America) 9,705.

Switzerland :  Swiss  Broadcasting  Corporation
(CH3000, Berne 16) is now on its winter schedule and
has extended all its English transmissions by 15 minutes
to 75 minutes. In addition there is a new experimental
non-directional transmission at 0700 on 6,165 using a
250kW transmitter. Times and frequencies for beamed
English transmissions are 0700 (Far East) 9,670/11,775/
15,320; 1300 (India/Pakistan) 15,305/17,845/21,520;
0900 (Australia/S.E. Asia) 15,305/17,800/21,520; 1500
(Middle East) 9,655/9,665/11,715/15,305; 0900 (Africa)
17,770/21,460; 0115 (East North America) 5,965/6,120(
9,535; 0500 (West North America) 5,965; 1500 (West
North America) 15,130; 1100 (U.K.) 9,665/11,865;
1845 (U.K.) 6,045/7,220. Reception reports are re-
quested particularly for the 0700 transmission. Full
schedules may be obtained free of charge on application
to the above address.

U.S.S.R.: Radio Kiev (Ukrainske Radio, Radio
Centre, ul. Khreshchatik 24, Kiev) again using 6,020
for its English transmission at 1900—1930 on Mondays,
Thursdays and Sundays. This transmission interferes
with Radio Nederland on the same channel.

Radio Moscow has a new English transmission at
0000—0030 on 998 (medium waveband).

Radio Vilnius (Lieutvas TSR Radijas, ul Kanarskio
49, Vilnius) may be heard in English at 2230—2300
Sundays and Fridays on 1106 (medium waveband)
under AFN Munich.

Vatican: Vatican Radio (Vatican City) uses the new
frequency of 11,705 for Arabic at 1640 and French at
1720. These transmissions are additionally on 15,135.

Yugoslavia: Radio Belgrade (2 Hilendarska, Belgrade)
now uses 6,100/7,200/9,505 for the 1830—1900 English
transmission.

AFRICA

Algeria: Radiodiffusion-Television Algerienne (21
Boulevard des Martyrs, Algiers) now transmits as
follows: French 0630—0830, 1700—2300 6,175; 1100—
1430 11,835; Arabic 0a00—0830 529/548/980 with the
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addition at 1200—2400 of 9,510/11,810; Kabyle 0600—
0830 6,080/6,270; 1200—14309,685/11,715; 1700—2300
5,970/6,080/6,270/7,170/9,685. The new medium wave
frequency of 529 is the same as that used by the
Swiss Broadcasting Corporation and has caused con-
siderable interference. As protests have been of no
avail S.B.C. is planning to increase the power of its
transmitter to at least 500kW.

Egypt (U.A.R.): Cairo Radio (P.O. Box 1186, Cairo)
now uses the new frequency of 11,965 in parallel with
9,475 for its European Service between 1745 and 2315.
English is from 2145—2315.

Ghana: Ghana Radio and TV Corporation (Broad-
casting House, P.O. Box 1633, Accra) now uses 6,130/
4,980 for its 1400—2215 English transmission.

Guinea (Portuguese): Emissora Provincial da Guire
(Avenue da Republica, Brissau) has replaced 5,017 by
5,044. Has been heard 2100—2400.

Guinea (Spanish): Emisora da Radiofusion Santa
Isabel (Apartmentado 195, Santa Isabel, Fernando Poo)
has English 1900—1945 on 6,250.

Liberia: BBC West African Relay Station (C.E.X.B.,
Bush House, London, W.C.2., England) can be heard
around 1800 on 9,555 under Radio Finland.

Morocco: Radiodiffusion Television Marocaine (1
Rue Pierre Parent, Rabat) has dropped its evening
English, French, Spanish programme over 11,735/
15,408. These frequencies are now used from 1900—
2300 for a relay of the French home service.

Nigeria: Nigerian Broadcasting Corporation (Broad-
casting House, Lagos) has English at 1500—1600, 1700
—1900, 2100—2200 on 7,275/9,690/11,915/15,215. The
19m.b. transmitter has a temporary power of 10kW, the
other outlets are all 100kW. Announcements in-
correctly give 11,915 as 11,900. Around 2200 the home
service on 4,990 may be heard. :

South Africa: Radio South Africa (P.O. Box 8606,
Johannesburg). According to this station’s schedule its
European English transmission at 2200-—2255 is on
11,900/9,690. Numerous reports give the frequencies
used as 9,720/11,785/15,205 however.

Sudan: Sudan Broadcasting Service (P.O. Box 572,
Omdurman) is reported back on 4,990 with a good
signal from 2000 onwards.

NORTH AMERICA

Canada: Radio Canada (P.O. Box 6000, Montreal)
has replaced 15,320 by 15,365 for European service
transmissions between 1100—1830. A new QSL is now
being issued.

Thanks go this month to Roy Patrick, Swiss
Broadcasting Corporation, A. B. Thompson, Brian
Burling, D. J. Chandler and the International Short
Wave Club for sending in information.

\
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THE AMATEUR BANDS

by DAVID GIBSON, G3JDG

E start this month with one minute’s silence,

s/‘/ all heads reverently bowed, please. Twenty

metres has passed on to greener pastures—
alas. Very few reports for 14Mc/s arrived and it
looks like the band has been deserted, certainly by
the s.w.l fraternity.

Where have all the s.w.l’s gone, well you’d be
surprised. Some 809% went all L.f., 5% cast a critical
earhole on 15 metres and the remainder succumbed
to tales of treasure trove on—yes, twenty-eight
megacycles.

Topband is still quite good with the VO stations
still at it on c.w. together with the odd W. Your
scribe logged a GM3 on phone at 5§ and 5 too.
Didn’t work him though (curses, foiled again).

On eighty, the usual sideband round tables, but
a little careful listening produced half the States.
Don’t forget that the W’s are permitted to squirt
r.f. out right up to 4Mc/s.

Forty has been really good at times, just take a
peep at the logs of the real s.w.l’s who ventured
forth and see what goodies you missed.

Fifteen, wide open at times and nearly always
something of interest happening. A good band to
watch now that ten is opening up. :

Ten metres. Well I-said all along it would happen
and it has. One or two really terrific openings
this month. Those lovely ’ole sunspots are doing

us proud. Lets start with 28Mc/s this month and
see what sort of things are about up there.

28 Megacycles

First log out of the hat comes from A. Derrogh
(Berks), Eddystone 730, 68 ft. 1Lw., all c.w.—CR6IV,
CR7ER, CTI10Z, CT3AM, CX8CZ, DJ4SS, EL2AR,
FHS8CD, IT1ALG, KS5HLP, LU4EK, LUSXE,
ODSFC, OH2SB, OKI1AHZ, PJ2AP, PY2CK,
VS9AJC, VQSBJ, WA2SEP, ZEIBP, ZS20M,
ZS9G, ZD8ARP, 5A3TN, S5N2AAF, 9J2VX,
9HI1AF.

Paul Baker (Monmouthshire), HE30, 45ft. lw.,,
am. and ss.b.—CR6DX, CR7FM, CX2DB,
EA8EV, LZIUF (using 10 watts), many PY’s and
UA’s, UG6AZO, UW3IN, W1, 2, 3, 4, WSLDH,
WSAOU, WAOQFIX, ZC4KF, ZS1JH, ZS20M,
ZS9G, ZE3JJ, SAITK, 5N2AAF, 9G1DM, 9HIX
and hoards of VE’s.

F. Simpson (Hull), SR550, 80 ft., Lw., IT1JR,
K4RLO, K@ORR, KP4CPE, MP4TBO, PY2CK,
SV1BH, VK6RU, VS9AIC, WSHWR/VP9, VE3NB,
W3MSK, W4ZXI, WS5VY, WSELYO, ZB2AM,
ZC4AMO, ZS8L, ZS61W, ZE1AA, 5Z4AA, 9]2DT.

R. Iball (Notts) says, “28Mc/s really gone mad—
terrific QRK from all modes, c.w., a.m., s.s.b.—all
W districts heard except W6 and 7 on 24th.” Bob’s
log included—CE6CA, ET3WH, KV4CI, LU4DM,
OA4PF, PY2DTV, SVOWL, UMSAP, VE3AIU,
VO1AW, VPINX, WS5PTG, WSFTD, WQOKFL,
YVSAXT, ZC4MO, 9J2FK. The receiver is an
ARSS, antenna 80ft. L.w., with 720 co-ax feed!

C. Peel (Staffs), S750 with PR30 pre-selector,
20-metre dipole in the loft, writes, “Things are

looking up, some of these were on a.m. and very
loud.” Chris logged—HKIPAR, KV4CX, LU4EZ,
LU2DIN, W4ZXI, WS5KGT, W5GQG, WSsIQ,
W7QFL, WO®BAA, YV5ANF. This was between
1730 and 1830.

We could see many more logs for ten metres,
but let’s look down the other end and see what’s new
Lf.

Eighty and Forty

I was going to sneak in my own log for 7Mc/s
but N. Henbrey (Sussex) heard twice as much from
twice as far so I'll let him tell it instead. Using
a 20-metre dipole into an EA12 Norman logged—
CNSAW, CR61V, JA2BAY, JA4BJO, JA6—AK,
BZI, YB (yes, it's 7Mc/s), MP4BEU, OX3BX,
OY7ML, PY3AVA, UB5SUN, UD6BR, VK2AVA,
VK2BLR, VK3MO, VK4EQ, VK7SM, VP6KL,
ZC4MO, ZLIKG, 4X4BL, 9M2DW. Other periods
of listening raised—CN8AW, HISXAL, KIDTA,
K2ISP, VEIABZ, VEIAU, VP9DL, WIAQH,
WIFZ]/P/KP4, W2GO, W3BMS, W4SIB, W5KFD,
ZL3FT, ZL3GS, ZI14BO, Z141LM. It’s no good,
I'll have to put an aerial up!

F. Simpson (Hull), again, heard —OX3LP, VOIFG,
VEIIE, VE2PA/P2, VE3FUX, WIHKK, W2ZPO,
W4SIB, W4IHK, WA2SFP, WIFZJ/KP4, YV5SBTS,
Z13GS, ZL4LM, Z14CH (Campbell Is.), all on 80,
while a peep at 40 produced—KIPQT, PYIMIN,
PY4ND, PY7AOT, UA3KBO, VK2AVA, WA2
MMY, WB2GBL, ZL2AAG, 5N2ABF.

Fifteen Metres

Peter Elliott (South Africa), 1950 Pye radiogram,
50 ft. Lw.‘heard this bunch on a.m.—CX—5AAM,
8§XD/MM, DL—S8HD, 5CG, ET3USA, F—30X,
SRV, I1-—MSG, NIC, ZM, LU—2DJT, 8BS,
MP4BBA, PY—2DBB, 4AP, VK6—BS, QL, WA4—
LNS, TIC, W-=2AFV, 2DYZ 5PMZ, 8HRYV,
8PHJ, 9SOM, YASRG, ZC4KF, ZP5SJIB, 4X4—BS,
QA, 5N2AAR, 9LITL, 9US5CB.

Chris Peel (Staffs), again plus S750 and PR30
sends a fantastic log for 21Mc/s—BVI1USA,
CE—3DM, 8A, CP1DR, CP6CC, CR6HG, CR7GF,
CX3BBD, DUI—AP, BA, RA, EP3RO, EL2A,
ET3WH, FK8CK (New Caledonia), FH8CD
(Comoros Is.), FO8AB, HC1FF, HISXAL, HKQAI
(San Andres), WOWNV/HK@® (Baja Nuevo),
HSICB, HC4AK, JA2CIB, JA6DCE, JASCE,
KASHC, KB6CZ (Baker Is.), KC4USP, KP4BKB,
KV4XA, KZ5UR, KC6BO (Caroline 1s.), KM6BI
(Midway Is.), KI6BZ, KG6ALW, KH6BB, KR6KS,
KS6BH, KX6BQ, KW6EJ (Wake Is.), KL7BZO,
LUIACO, MP4TBM, PJ3CI, PYPQXA (St Peter
and St. Paul Rocks), TF2WJF, 9LINM/MM/TRS8
(Gabon), VEBE4AO, 7GIND, VESAA, VKZ2EK,
VK3IP,, VK4DD, VKS5ON, VK6KK, VK7PR,
VK8AN, VKI9DJ (some 57 VKs in all, teo
numerous to mention!), VP3HAJ, VPSIK,

——continued on page 694
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now big business dominated by the “big boys”,

who have a tendency to merge into still
“bigger boys” with capital of astronomical amounts
and facilities beyond the comprehension of the
uninitiated.

Very different was the situation some 40 or more
years ago. Many of the manufacturers of that
period were enthusiastic amateurs who. convinced
that they could produce better receivers than those
already available, turned professional and entcred
the industry.

The emphasis was on quality rather than reduc-
tion of price. Eagerness from action came largely
from technical rather than commercial considera-
tions. At a later time, when the rapidly growing
market seemed to offer the possibilities of consider-
able future riches, which by no means always
eventuated, the more commercially inclined gentle-
men were stirred into action, but that is a story of
another period.

In the meantime the possibility of becoming the
“Rolls Royce” of receiver producers became the
target of many an enthusiast with little commercial
experience and still less capital to put the idea into
practical operation.

Up to the time of which we are writing, the home
wireless receiver had generally consisted of a
number of so-called ‘*‘units”. Each unit, which did
just one job, consisted of a wooden box on which
was mounted an ebonite panel. The necessary com-
ponents were mounted on the underside, and the
valves and control knobs on the top of the panel

THE manufacture of radio and TV receivers is
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This early s=t Jooks more like a laboratory instrument than
a receiver.

Numbers of terminals were provided for leads to
batteries and to other “units”.

This mass of boxes and flexible wires complete
with batteries had to stand on the grand piano or
farge table and was not necessarily looked upon
with favour by the lady of the house. The efficient
operation of this conglomeration required consider-
able skill and, to put it mildly, the resuits were
pretty awful!

So, until the matter was looked into a little more
deeply, the task of designing something more suit-
able did neot appear to offer any considerable
difficulty. It was only when he
really got down to matters that
the designer realised that snags
arose like the prickles on a hedge-
hog.

The earliest receivers had to
rely for their sensitivity on their
being operated on or near the
point of self-oscillation.  This
resulted in reception being accom-
panied by grunts, howls and
whistles to an extent which made
the P.M.G. find it necessary to
issue an edict that all future
receivers must be incapable of
feeding oscillations back into their
Wiring a 1924 six-valve receiver. Actual
line-up was as follows: two h.f. stages,
a detector, two low frequency and an
audio output stage. Note the large pre-
heat soldering iron used by the young
lady and the large variometer aerial

tuning unit.
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aerials. In order to ensure this, a prototype of
every new receiver to be put on the market had
to be sent to the G.P.O. for test. If satisfactory it
would be tied up with tape, sealed, and placed in
their archives. Dire penalties awaited the manufac-
turer who departed from the design of the sealed
model in his production run.

Here arose snag number one. The receiver had
to operate with Lt, h.t, and bias supplied from
batteries, the voltage of which varied considerably
in use. Each valve had a rheostat in its filament
circuit and ‘“‘reaction” was obtained by the adjust-
ment of the coupling of a pair of coils. Sensitivity
also required the use of individually tuned aerial
and h.f. circuits which varied the propensity of the
receiver to go into oscillation by the accuracy of
their settings. If the circuitry was so arranged that
oscillation was impossible even when the set was
in use by a ham-handed user, its general sensitivity
was pretty dreadful.

You may well wonder why a high degree of
sensitivity was required. The answer was that the
user of that period had a strong DX complex and
the performance of a receiver was measured by
the number of transmissions it could receive, even
if such transmissions had little or no entertainment
value.

It was the desire of every designer of this period
to produce a receiver which could be operated by
“Grandma”. In point of fact, few sets could be
correctly adjusted even by Pater Familias unless he
was a wireless enthusiast, a matter which was
realised by many potential purchasers. Any advance
in this direction was a major breakthrough and
cause for considerable excitement for the designer.
It was possible to allow one’s enthusiasm to extend
too far, as when the author presented a receiver
to his company chairman with the suggestion that
any fool could operate it and that he should try
it and see!

It would be misleading to suggest that there was
an entire lack of interest in good quality reproduc-
tion, but good reproduction was judged more from
the angles of clarity and absence of discordant
harmonics than from the ability to reproduce an
extended scale. But even this simple requirement
had conflicting interests.

The use of a suitable output valve meant a heavy
drain on the h.t. battery and indicated the use of
large capacity cells with a consequent appreciable
increase in bulk and in cost of replacement. Fre-
quent replacement of an expensive h.t. battery
was a matter which soon told against the popularity
of any receiver. It was not unusual to provide a
switch in order that the final stage could be cut
out at will and reception obtained from head-
phones or at a reduced loudspeaker level.

The loudspeakers available at the time suffered
from a defect well described as “‘tinniness”, a defect
which could be to some extent reduced by a suitable
loading of the intervalve transformer with capaci-
tance and resistance. Variations of the loading
allowed of a switch labelled “Speech” “Music”
and “Mellow” to be provided on the panel. It is
perhaps unnecessary to mention that, without this
switch, speech was inclined to give the impression
that the speaker had left his teeth at home or had

A common practice for early designers was to house their
“babies” in shiny oak or mahogany cabinets such as this.

hurried to the studio with his mouth still full of
porridge.

Until broadcasting had really got going, “wire-
less” had been almost entirely a male hobby and
even often thought of as a bit of a nuisance by
the rest of the family, but when father, on rare
occasions, could be prevailed upon to stop knob
twnddlmg, and leave the dials set on a BBC station,
sufficient interest was aroused to engender an idea
that a broadcast receiver might well be a welcome
addition to the home providing it would “fit in”
with the general room furniture.

No matter how much knobs, dials and switches
might appeal to papa and enable him to impress
his-friends by his skill in adjusting them, they could
not be considered as an attribute in the drawing-
room. Construction of the receiver had still remained
on the general principle of mounting valves and
controls on one side of an ebonite panel, the
wiring and components being mounted on the
other.

It was not difficult to arrange for the panel to
be held upright in a cabinet with folding doors
which could shut away the controls when not in
use. The batteries could be contained in an addi-
tional compartment, thus doing away with the
necessity of unsightly wires.

For those conversant with modern methods of
manufacture of TV and radio cabinets an extract
from a catalogue of 1924 may be amusing: “A/l
our cabinets are hand made by skilled cabinet
makers out of genuine seasoned oak or mahogany
and undergo a french polishing process by experts,
which requires three weeks to complete”.

In the same catalogue of receivers the manufac-
turer askes the potential purchaser if he “would
like to have his drawing room carpet ruined by
acid accidentally spilled from an accumulator for
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which no proper provision has been made”. It will
be seen that it was still advisable to provide
arguments in favour of self-contained receivers.

Highly polished ebonite panels were in favour.
One supplier, without warning the set manufac-
turer, used a process which entailed the use of
tinfoil on the surface, the tinfoil later being
removed leaving a very high gloss indeed. It also
left an invisible conducting surface on the panels
which accounted for the production of a quantity
of sets which entirely failed to -function on test,
and, incidentally some headaches in the test depart-
ment before the cause was discovered!

Wiring of the receiver was by means of
uninsulated tinned copper wire. This was somewhat
of a work of art as not only must wires cross
at different levels but it was thought necessary that
adjacent wires should cross at right angles in order
to avoid undesirable coupling. The result was
beautiful to behold but not always as expected.
Shorter cuts often proved to be more effective. For
a reason which it is difficult to recall, square
sectioned wire came into use. One’s chief recollec-
tion of this wire was the difficulty experienced in
making good soldered joints when using it.

Components such as intervalve transformers,
resistors, capacitors and valves were usually pur-
chased from specialist manufacturers by the smaller
set manufacturer, but many other components were
produced by themselves, often being of their own
design and providing greater individuality for their
own sets. This gave an opportunity for ingenuity,
not always successful. '

The standard type of filament adjustable rheostat
was apt to be rough and noisy during adjustment.
One manufacturer evolved an ingenious design for
this component in which the variable contact was
made by a curved strip made to rock over the
turns of resistance wire by the movement of a cam
turned by the adjusting knob.

This operated noiselessly and the movement was
velvety but, alas, the designer had omitted to
remember that some frictional contact was essential
to keep the track clean. As this particular receiver
carried with it a two-year guarantee, the final result
was by no means in the manufacturer’s favour.

The quality, performance and finish of many of
the receivers produced by these small manufacturers
was exceptional. They were designed and made by
craftsmen who loved their work, but their demise
was almost inevitable. A few survived to be taken
over by larger concerns with more practical ideas
concerning mass markets and more capital avail-
able to put such ideas into operation. Some were
unable to survive the more difficult times and closed
their doors, but for many years one came across
samples of their products the owners of which con-
tended that they remained superior to the later mass-
produced receivers which had become available.

But technical development of a major nature
soon took place and the only monument that
remained could sometimes be spotted by the
knowing in the shape of a cigar cabinet or medicine
chest in which, alas, on opening the doors no
highly polished ebonite panel could any longer be
seen. B
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NEXT MONTH

SHORT WAVE PRESELECTOR

Hot up your receiver with this easy-to-build 2-stage
preselector. Continuously tunable over 14-30Mc/s, it
takes in 10, 15 and 20 metre amateur bands, also 13 and 19
metre bands. Provides better selectivity and sensitivity, and
improves signal-to-noise ratio.

THE HOME WORKSHOP

An article intended for the beginner who needs some idea
of how to set out his space and equipment before actually
beginning to build his own, and also for the established
amateur who feels that perhaps he is not using the area at
his disposal to the best advantage.

WIDE-RANGE SIGNAL
GENERATOR

Full constructional details. Covers 95kc/s to 85Mc/s in
6 switched bands. Has facilities for c.w., modulated c.w.
and audio outputs. Cabinet 10 x 8 x 3 inches.

PULSE COUNTER DISCRIMINATOR

For f.m. fans. A front end of practical simplicity, using pulse
counter techniques for detection of f.m. signals.

RELESS

FEBRUARY ISSUE Make sure of
ON SALE JAN. 6th your copy — order now!
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Available now!
The enthusiasts’ greatest-ever components guide!
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Enclosed is a cheque/P.O. for 10/6.

I | should like a copy of the Electroniques Hobbies Manual. I
IAM,
ADDRESS
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Over 600 pages packed full of tips, kits and details of over
11,350 different parts from 85 leading manufacturers!

Whatever your particular interest
in electronics, you'll find the
Electroniques Hobbies Manual
a first-class investment.

It saves you time. No searching
around for the parts you need.
Every type of equipment—from
stock components to sophisti-
cated professional items—is here,
Supplied by over 85 leading
manufacturers, this equipmentis
all available by mail order on fast
despatch.

It aids your projects. Complete
designs, and details of kits avail-
able for beginners and experts,
are all contained in the Manual.
Inside, too, there's a wealth of
technical data, practical tips and
formulae to help you build with
confidence.

It costs just10/6 post free. And
it puts the whole electronic
industry at your service, including
the specialised knowledge of
Electroniques. Behind this brilli-

ant new venture are the vast
resources of STC and ITT, so
you're assured of a first-class
servicel

Be sure of your Electroniques
Hobbies Manual.Clip the coupon,
and send today—while stocks
last!

Electroniques (Prop. STC Ltd.)
Edinburgh Way, Harlow, Essex.
Telephone: Harlow 26777.

High-grade components for amateur communications

electroniques

66/4MG
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PRECISION SOLDERING EQUIPMENT

Instant-heat Soldering Gun

Solders in seconds ... heats immediately ... cools quickly. Long reach ... built-in
spot-light. Perfectly balanced, lightweight, comfortable to use. Two position
trigger for dual-heat control.

EXPERT Dual-Heat Gun. 8200D 57/6.

EXPERT Soldering Kit. 8200D-PK 72/6,

Kit contains: Expert Gun; resin-cored solder; cleaning brush ; soldering aid
tool ; spanner; 2 spare bits. In fully fitted polypropylene carrying case.

The MARKSMAN Soldering Iron

Compact, lightweight, highly efficient, gives full 25 w. heat at tip.
Screw-in tips and long reach for tight space working. Handle always
cool.

MARKSMAN Soldering iron SP25D 25w. 240v.29/-

MARKSMAN Soldering Kit SP25D-K. 38/-. Kit contains: Marksman
Iron ; resin-cored solder ; soldering aid ; 2 spare tips.

Manufactured by the world’s largest makers of quality soldering tools.

wﬂﬂm ELECTRIC CORPORATION . HORSHAM . SUSSEX . TEL: HORSHAM 60807

WEYRAD

COILS & TRANSFORMERS FOR CONSTRUCTORS

Special versions of our P50 Series are now available for AF117 or OC45 Transistors. They can be used inthe standard
superhet circuit with slight changes in component values, details of which are given in the latest edition of the
Constructors’ Booklet priced at 2/-.

Oscillator Coil .....co.oooeveeeeeereeeeeec P50/1AC (For OC45) P50/1AC (For AF117) ... 5/4
1st I.LF. Transformer ... P50/2CC (For OC45) P51/1 (For AF117) e 5/7
2nd I.F. Transformer ........c.cccccevvenn.n.. P50/2CC (For OC45) P51/2 (For AF117) .. 5/7
3rd I.F. Transformer ..., P50/3CC (For OC45) P50/3V  (For AF117) ..o 6/—

Rod Aerial ..o RA2W ..o 12/6

Driver Transformer .................... LFDT4/1 .. 9/6

Output Transformer................. OPTT e, 10/6

Printed Circuit............ccoccovvennnne. PCAT e, 9/6

ILF. TRANSFORMERS & COILS FOR VALVE CIRCUITS

Production of Tuning Coils (Type “H”) and I.F. Transformers is being continued and details of these and our
other components are given in an illustrated folder which will be forwarded on request with 4d. postage please.

WEYRAD (ELECTRONICS) LIMITED
SCHOOL STREET, WEYMOUTH, DORSET
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EXPERIMENTERS CORNER

SIMPLE ELECTRONIC ORGAN

HE first problem in this project was to find an
Toscillator capable of producing a pleasant
sounding note, and whose pitch could be varied
easily over a suitably wide range.

After experimenting with capacitive/inductive
oscillators it was decided that they were unsuitable
for two reasons. They were difficult to adjust when
their pitch was varied, and the finished unit would

be rather large due to the size of suitable
inductances, chokes and transformers, etc.
Attention was then concentrated on the ever-

popular multivibrator, and although this type of
circuit did produce a
satisfactory range of
approximately one
octave, the notes
produced were very
harsh and unmusical.

It was finally
decided to try the
phase-shift oscillator.
This seemed promis-
ing since the output
waveform approaches

01

R a pure sine wave if
kQ the transistor is not

driven too hard. A cir-
cuit for such an oscil-
lator appeared in PRACTICAL WIRELESS, August, 1962.

The note produced by this circuit was both
musical and easily variable, but since this circuit
was originally designed to give a frequency of 1kc/s,

Fig. 1. Sine wave generator.

J. M. WATT

it had to be modified to produce notes in the
200-—500¢/s range. This was achieved by increasing
the capacity in the phase-shift network as shown in
Fig. 1.

The 25kQ potentiometer VR1 proved capable of
varying the note over a limited range. If a greater
range is required then a switch must be employed to
vary the value of one or more of the components in
the phase-shift network.

The oscillator in the form shown produces a
continuous note which, although variable, is not
interrupted. This can be remedied by introducing
a bell press type switch to break the battery supply.

The amplifier used for the completed organ was
a two-stage circuit, using the final two stages (driver
and class B output), of a transistor radioc. The
circuit used was, in fact, taken from a PRACTICAL
WIRELESS Blueprint for a transistor superhet.

Using simple capacitive coupling between
oscillator and amplifier, it was found that a very
much harsher note was produced than had been
obtained when the oscillator was tested using a tape
recorder as an amplifier. It was then discovered
that if the oscillator and amplifier were supplied
from different batteries, and a large value resistor
and a capacitor were introduced between the positive
line of the two units, this note could be considerably
mellowed.

The final circuit is shown in Fig. 2. Although it
uses OC72 transistors, red spot surplus types can be
substituted in the first two stages. The final stage
could also employ surpius transistors as the distortion

AR produced, due to these
_____ . devices being unmatched,
68KAS 72 | etc., should not prove
=l 2 ﬂ ] objectionable. Also, there
press  3%kag kA . |’ ! seems no reason to suppose
- u i that other surplus items
S “\ should not be used.
O«1uF . 3 7 q -
——"—)—-‘ O-1uF S Constructional details
—I l— S 30 have been purposely omitted
04 041 04
OF  uF  uF n LS as the constructor may wish
& e o
- -I|-0-I!-<>-II— oc72 == to vary the size of the
- instrument and include a
iov AT L\ Driver SVi  keyboard instead of the
i 2 S 22003 transformer Output 2 variable resistor, The proto-
——— 68 . 47K transformer —— . 2
\ ¥t \ = ad'g?.éon 50 S mm type was built on a piece
A ‘68 \ im?roves 1500 ﬁ)OpF of perspex 6 x 2} in.
* one
kQ KQ 1§T’ eaF | TE)F If a keyboard is required,
L | ! - then a small perspex key

Fig. 2: Complete circuit of the organ.

may be used which will
press down on to a hairgrip.
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commentary by

HENRY

No 29

Look out
ahead!

JAN. 1: Made a few resolutions,
just to be in the fashion.
Keep my solder bit bright, always
check component colour coding
before snipping the end-wires,
never switch on until I've re-
checked the drawing, file my
PracTicAL WIRELESS copies in
order. ..

Jan. 2: Decided to make a
start on constructional projects.
Sorted through blue-prints. Found
interesting trouble-shooting chart.
Pinned on workshop wall. Not a
bad day for a Monday.

Jan. 3: More back copies than
1 thought, but some puzzling
gaps. Must look up diaries for
1963. Don’t know how I came
to miss the Malvern that summer.
Must try a few transistor designs.
Noted that F-E-T circuits are
promised—time that breakthrough
broke through. In the meantime,
must classify building projects.

Jan 4/5: Too busy to enter log
last night. Uncle Joe called. Very
interested in shack, especially
12W transmitter under bench.
Wanted to dust it off and get on
the air. Had to explain PMG
requirements. Dare not swamp
neighbours with TVI just as we
have settled the car - parking
controversy.

Everyone is entitled to a rest
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Jan. 6: Commenced multi-
purpose pre-amp. Lucky, project
just fits baby-alarm unit. Pity to
have discarded that one because
of a little feedback problem.
Women just do not understand
these things. Still, suppose Junior
will not be needing it, now he is
going to school.

Jan. 7: Unfair to wife yester-
day. Very interested in projects.
Wants door-answering intercom.
Suppose  pre-amp could be
adapted. Would speaker/mic
signal be OK for input. Must ask
John Law . . . Memo, look up
current issue for Query Coupon.

Jan. 9: Unable to enter log

yesterday, owing to domestic
strife. Wife no right to lend
PracTicAL WIRELESS to Uncle

Joe. We still haven’t had the
garden-hose returned. Trouble
patched up, however, but had to
promise early completion inter-
com. Decided against P-C board,
will use support-wire method.
Crude, but good enough for some
equipment makers.

Jan. 12: Good progress with
intercom. Decided against boot-
strap input—not quite sure how it
works. Must write Darlington—
or was it the G.M./E.C.D. pair
who dealt with semiconductors?
Check when index complete. Had
to use pair OC72 in Georgie’s
radio—should’ get away with
OC71 in intercom circuit though
—cheap enough, anyway.

Jan. 16: Hopeless task. Wife
has practically sold intercom idea
to neighbours. Never get five
made by Valentine’s Day. Job lot
of parts arrived today. Spent two
hours sorting and identifying
resistors.

Jan. 17: Mysterious note from
Uncle Joe. CQ HPE U HRD
RPT OM. BCNU. Not if I can
help it! Must look up issues with
R.A.E. lessons. Forgotten most of

www americanradiohistorv com
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Please close the betting shops

my Ham Code. Was it a year
ago the S.W. Pocket Guide came
out in P.W.? Time flies.

Jan. 18: Flies indeed! Must
concentrate on prototype inter-
com. Mass production out of
question — quite apart from
expense. Problems with power
supply. Chassis not big enough,
not her’s—intercom’s.

Jan. 20: Wonder if Wagner
power supply would do. July ’66.
He says he knocked it up from
his “bits box”. Wish he could see
mine—full of unusable oddments.
1 need two OC26, two OAS8S, two
silicon diodes, two meters . ..
pity I hadn’t kept up the no
smoking resolution a bit longer.

Jan. 27: Scrapped intercom.

Jan. 28: Memo—Ilook up tran-
sistorised mixers. Memo—check
address intercom suppliers. Can’t
imagine how they produce the
things so cheaply. Wonder how

Uncle Joe got hold of the
address?
Jan. 30: Must check index.

Must look up Practical Television
copies—may be closed-circuit
design for visual intercom. Could
perhaps modify the old trans-
mitter. That should knock Uncle
Joe for six!
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THE WORLD’S MOSI
VERSATILE CIRCUIT
BUILDING SYSTEM

ENABLES YOU T0 BUILD THIS SUPERB

8 + 8 WATT STEREO AMPLIFIER FOR 0NIY £12.19.6

What you should know about Cir-Kit

“Cir-Kit"” is supplied in conveniently prepared packs to
enable the home constructor as much as the lab. or
industrial user to make single or prototype circuit boards
quickly and very cheaply. “Cir-Kit” also provides the ideal
way to repair existing conventional printed circuits. It
omprises strip and sheet in 99-5% pure copper lacquered
with corrosion resist on the rear and backed with an
exclusively developed powerful self-adhesive which
actually strengthens with age. ““Cir-Kit" is quick, clean and
instant in application, and easily modified. Nothing could be
simpler or more efficient in making circuits as constructors
as well as leading industrial organisations are finding to
their advantage. “Cir-Kit"” cuts costs too, as will be seen in
the first Peak Sound Design pack offered here.
15
-

PEAK SOUND CIR-KIT PACK 3 comprising 6 x 12in.

Bakelite Laminate E.10 board. 6 x 4in. Cir-Kit adhesive sheet and
approx. 15ft. of }in. adhesive Cir-Kit strip—enough for about 10
Separale circuils, complete in sealed polythene pack with instructions.

CHEMICALS, ETCHING,
HEAT, SPECIAL TOOLS OR
LAYOUT RESTRICTIONS

Anyone can build [hIS ﬂne ampllﬂer with complete success by using the
T late and simple instructions.
FROM YOUR USUAL DEALER, OR DIRECT IN CASE OF DIFFICULTY.

Pealr Sound Des:yn Pack SA. 8-8
WITH CIR-KIT, UNIQUE PEAK SOUND SHADOW
TEMPLATE CIR-KIT BOARD DRILL AND SOLDER

An outst Iy fine lifier using circuit designed by A.E.l. to bring the
best out of modern high-quality ceramic pick-up cartriddes. With a total
output of 16 watts into two 3-5 ohm loudspeakers, the SA. 8-8 has more
than enouh power for all d ti B YOU do all the bulid-
ing (nnd get ail the sath'actuon that comes from this) WE can offer this

at a f§ y low price for quality equipment. Building
with Cir-Kit is something new and stimulating In kit construction. When
finished you will have a t, powerful inst t to all who
hear and see it— and anyone can buiid the SA. l-l even without previous
experience !

CIR-KIT—THE SYSTEM THAT ENSURES UNBEATABLE
VALUE WITH EXCITING NEW BUILDING TECHNIQUES

% Specially developed circuit by % Controls—separate volume on
A.E.l each channel for perfect stereo

* With 2 sets of 7 factory tched ; trebie; bass; separate
transistors (14 in all} on-off.

% Output—8} watts into a3-50hm % Chassis serves as heat-sink.
speaker per channel. % Size 10in wide x 3in. deep x

% Frequency response—20 c/s to 2%in, high. Easiiy fits under motor
20 Kc/s 4+ 3dB. board.

% Input sensitivity —180 m/v —ideal * Kit Includn Cir-Kit lupply of
for high quality ceramic P.Us. T for

% Power requirement—25V. d.c. at nasy layout and component
0.6A at peak load current. mounting and free Cir-Kit drill

and solder.

10 STAR COMPLETE KIT AS DESCRIBED

STEREO WITH INSTRUCTIONS £1 2-1 9-6

VALUE Peak Sound Mains Power Pack 75/-

% IN CASES OF DIFFICULTY, USE THIS D!RECT ORDER FORM

PEAK SOUND e e

o @ | To PEAK SOUND, 10 ASHER DRIVE, MILL RIDE, ASCOT, Berks. |

Please send AT ONCE Cir-Kit Pack 3 at 15/-. |

| Peak Sound Design Pack SA.8-8 at £12.19.6. [}

L] | Peak Sound Power Pack £3.15.0 i

! Herewith please find £............ Seiiiianiin d. cash/cheque/money order. 1

Deslgned ana manufactured by l I

PEAK SOUND (HARROW) LTD., 10 Asher Drive, Mill Ride, |

ASCOT, Berks.  Phone: Winkfield Row. 3217 (S.T.0. Code OFH47) ! |

D/ESt(’:’ﬁulaTE ;c\) |fhe VSVII:loIesale and Retal{r IBad/o Z;de in UK. I l

T PPLIERS LTD., Goldhawk Road, 1
London, W.12 Phone: 603- 2581; 603-4794 |_ ,B_LO_CK_"E:ER_S :Eisf_ o — — — — — T — o _Pi"tﬂ

659

www americanradiohistorv com


www.americanradiohistory.com

DE LUXE PLAYERS

4-8peed Players 2-tone
Cabinets 17 x 15 x 84in. High
finx loudspeakers and High
Quality  Amplifiers  ready
built. Quality output. Volume
and Bass controls.
Special instructions
enableassemblyin
30 minutes, only 5
wires to join.
12months’
Euarantee.

TO BUILD

YOURSELF

PORTABLE CABINET
As illustrated to fit

SUPERIOR AMPLIFIER
Ready made and tested.

standard player 69 / 6 Guaranteed better sound.
or autochanger. Fully isolated AC Mains
3 WATT AMPLIFIER. Transformer 4 watt out-

put. ECL88 triode pen-

Ready made and tested.
tode valve. Volume and

With UCL82 triode pen-

tode valve and 59 /5 tone controls with
loudspeaker. knobs. Quality 89 /6
SINGLE PLAY UNITS Loudspeaker

BSR GU £4.18.8 AUTOCHANGE UNITS
Garrard SRP12 £4.19.6 BSR Snperslim  £4.19.6
Garrard SP26  £10.19.6 Garrard 1000 £5. 9.8
Philips AG1018 £12. 9.6 Garrard 2000 £6.10.6
Garrard A70 £18.19.6 Garrard 3000 £8. 9.6
Garrard LABS0 £24. 19 8 Garrard AT60 with
Garrard 401 £29.1 diecast turntable £10.19.8

Garrard Teak Wood Base WBL. Ready cut for 72/6
mounting. 1000, 2000, 3000, SP25. AT60.

% MERRY CHRISTMAS %
NEW TUBULAR ELECTRONICS CAN TYPES
2/350 .. 23 |100/25v. .. 2/- 6

8/800 v. 9,
4/350 v. 260/25 v. 2/6 | 18/600 v. 12/6
8/460 v. . 500/15 v. 3/- | 16 +16/500v. 7/8
16/450 v. .. 8+8/450v. 3/6 | 32+32/450 v. 8/-
32/450v. .. 3/9 | 8+16/450v. 3/9 | 50+50/350 v. 7/-
25/25v. .. 1/9 | 186+16/450 v.4/3 | 64+100/350v. 11/
50/50 v. .. 2/- | 32+32/350 v.4/9 | 100+200/275v.12/6

PAPER TUBULARS
350v.-0.1 9d., 0.5 1/9; 1 mfd. 3[— 2 mld 150v. 3/-
500.-0.001 £0 0.0 9d.; 0.1 1/-; 0.2 30.53/-
1,000v.-0.001, 0.0022, 0.0047. 0.01, 0 02 '1/6; 0.047, 0.1 2/8.

E.H.T. CONDENSERS. 0.00lmfd., 7kV., 6/6; 20kV., 10/6.
SUB-MIN. ELECTROLYTICS. 1, 2. 4, 5. 8, 16, 25. 30, 50, 100,
250m1id. 15v., 2/6; 500, 1000mfd. 15v., 3/6; 2.000m1d. 25v.,
7/-. CERAMIC 500v. 1 pF. to 0.01m!d., 9d.

SILVER MICA. Close tolerance (plus or minus } pF.), § to
47 pF., 1/-; ditto 1% 50 to 800 pF. 1/-;1,000 to 5,000 pF., 2/-.
TWIN GANG. “0-0” 208 pF. + 178 DF.. 10/5 365 pF., mlnla-
ture, 10/-; 500 pPF. standard with trimmers, 8/-; 500pF
midget less trimmers, 7/6; 500 pF. slow motion. standard 9/-;
small 3-gang 500 pF. 18/8. Single *0" 385 pF. 7/8. twin 10/-
SHORT WAVE. Single 10 pF., 25 pF., 50 pF.. 75 pF.,
100 pF., 160 pF.. 5/6 each. Can be ganged. Couplers 8d. each.
TUNING Solid dielectric. 100 pF.. 300 pF., 500 pF., 3/6 each.

RIMMERS. Compression ceramic 30, 50, 70 pF., 9d.

100 PF., 150 pF., 1/3; 250 pF., 1/8; 800 pF., 750 pF.. 1/9

BEST BRITISH PVC RECORDING TAPES
L.P. 7in. 1800it. 18/6 D.P. 7in. 24001t
L.P. 5%in. 1200it. . 14/6 D.P. 5%in. 1800ft.
L.P. 5in. 9001t. . 11/8 D.P. Gin. 12001t.

Spare §pools 2/8. Tape Splicers 5/-. Leader Tape 4/6.
Tape Heads: Collaro 2 track 28/8 pair. B.S.R. 4 track 70/-.

INTEGRATED STEREQ AMPLIFIER. 4 wattis per
channel, A splendid example of functional design and
value. Gold enamel cabinet size 7 x 3 < 6in. 200/250v AC.
Separate Grain and Tuner inputs. Self- £9 1 9 6
contained pre-amp and all controls. . .

Q MAX CHASSIS CUTTER
Complete: a die, a punch, an Alien screw and key

4in.14/8  3in. 15/9  I{in.18/- 11in.20/8 2%/,,in. 37/9
£in.14/9  1in. 18/- 1}in.18/68 1{in.22/8 2iin. 44/3
§in.15/6 11/ 4in.18/- 13in.20f- 2in. 34/3 lin.sq.31/8

BARGAIN XTAL PICK-UP ARM Complete with

ACOS LP-78 Turnover Head and Styli 20/-; Stereo 30/-.
SPEAKER FRET Tygan various colours, 52in. wide from
10/- It.; 28in. wide from 5/- tt. Samples §.A.E.
EXPANDED METAL Gold or Silver 12 x 12in. 6/-.
NEW GARRARD GRAM MOTORS 100-130v. A. . 15/-
pair for 200/250v. (in series), or 10/- each (Post Free).

FULL WAVE BRIDGE SELENIUM RECTIFIERS:

2, 6 or 12v. outputs, 1} amp., 8/9; 2 a. 11/3: 4 8., 17/6.
CHARGER TRANSFORMERS Tapped input 200/250 v,
for charging at 2, 6 or 12 v., 1} amps., 15/8; 2 amps., 17/6;
4 amps., 25/-. Circuit included. Amp meter 5 amp.. 10/6.

MOVING COIL MULTIMETER TK 25. 47/6
0-1,000 v. A.C./D.C, ohms 0 to 100k. etc.

oV COIL MULTIMETER EP10K. 79/6
0-1,000 v. A.C./D.C., ohms 0 to 3 meg. etc.,
MOVING COIL MULTIMETER EP20K.
0-2.500 v. D.C. 20,000 ohms per volt. 0-1,000v. A.C. 99/6
Ohms 0 to 6 meg. 50 Microamps !ull scale.

NEW MULLARD TRANSISTORS
0C71 8/-; OC72 7/6; OC81D 7/6; OC81 7/6; AF115 10/6;
AF114 11/-; OC44 8/-; 0C45 8/-; OC171 9/-; OC170 8/6;
AF117 9/6. OC28 12/6; Transistor Holders 1/3.

VALVE HOLDERS. Int. Oct. 6d. Mazda Oct. 8d.; B7G.
BSA, B8G, BOA Moulded 9d. Ceramic 1/-. B7G, B9A cans 1/-.
Valve base plugs B7G. B9A, Int. Oct. 2/3.

MAINS TRANSFORMERS ot

2/6 each
E.M.I. 280-0-280, 100mA,8.3v. 4a.6.3v.2a.......19/8

250-0-250, 80 mA, 6.3 v. 3.5 a. Rectifier 8.3 v. 23/~
la or 5 v. 2 a.; Ditto 350-0-350. ...... .2D/8
MT.510300-0300v.120 mA. 6.3 v. 4a. .29/8
MINIATURE 200 v.20 mA., 8.3 v. 1a. .10/8
MIDGET 220 v. 45 mA.. 6.3 v. 2a... .15/6
SMALL 300-0-300v. 70 mA.,8.3v. 44, .19/6
HEATER TRANS.8.3v.1}a., 7/6 6 3 v.4a. .10/6

Ditto tapped sec. 1.4 v., 2, 3, 4. 5, 8.3 v. 1} al .
GENERAL PURPOSE LOW VOLTAGE Outputs 3.4, 5,
6.8.9,10,12,15,18,24and 30 v. at 28, 25/-
Ditto, 1 amp., 5, 10, 15 20, 25. 30, 40, 5. 50. 55, 60 29/6
AUTO TRANSFORMERS '0-115-230 volt Input/Output.
60 w. 18/6; 150w 25/-; 500 w. 82/86.

CRYSTAL MIKE INSERTS

1} x $in.6/6; ACOS 1§ x }in. 8/6; BMS 1 x Zin.
TANNOY CARBON MIKE with Swi o
HEADPHONES 2000 ohms 12/8. 4000 ohms 15/-.
1967 GRAM £10.10.
CHASSIS

o
Five Valves: ECH81, EF89,

Three Wavebands
Long.. Med., Short. Gram. 81, EL84, EZ30.
12-month guarantee. A.C. 200-250 v. Ferrite Aerial
5 watts 3 obms. Chassis 13}in. x 7in. x b5in. dial size
13in. - 4in. Two Pilot Lamps. Four Knobs. £10.10
Aligned calibrated. Chassis isolated from mains s
“{MPERIAL” AM-FM Radiogram Chassis £17.10.0.
“CONTINENTAL” AM-FM Stereo Chassis £24.10.0.
(Leaflets available for these and other models!)

TRANSISTOR MAINS ELIMINATORS
Famous ‘“‘Power-Mite” 9 volt. Same size as PP9 45/_
battery. Fully smoothed, full-wave circuit.
WEYRAD P50 — Transistor Coils
Spare Cores

RAZW 6 in. Ferrite Aerial 6d.
with car aerial ooil. . ..12‘2 Driver Trans. LFDT4. ...9/6
.5

Osc. P50/AIC . ... Priated Circuit, PCAL. .. .9/6
470 k/cx LF.P50j2CC. . 5/7 | J.B. Tuning Gang 10/6
3rd LF. P50/3CC........ 6/- | Weyrad Booklet........ 2/-

80 ovw Coax 6d va

Volume Controls somi
. q . mi
Long spindles. Midget Size 20 vd. 17/6. 80 yd. 25/-.

5 K. ohms to 2 Meg. LOG or

LIN. L/S 3/-. D.P. -. | FRINGE LOW LOSS 1/6
STEREO L/S 10/8. D.P. 14/6. | Ideal 625 lines.

COAXIAL PLUG 1/-. PANEL SOCKETS 1/-. LINE SOCK-
ETS 2/-. OUTLET BOXES, SURFACE OR FLUSH 4/6.
BALANCED TWIN FEEDERS 6d. yd.. 80 or 300 ohms.
TELESCOPIC CHROME AERIAL. 12in. extends to 33 in. 6/6

air-spaced Cable

HIGH GAIN TV. PRE-AMPLIFIER BAND 1 B.B.C.
Tunable channeis 1 to 5. Gain 18 dB. ECC84 valve.
Klt price 32/6 or 55/- with power pack. Details 6d.

ND I LT.A.—same price. Tunable channels 7 to 13.
Band I or III. Coils and circuit only, 9/8. Chassis 4/9.
B.B.C.2 Super Booster. UHF Transistor Model ready made 75/

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2}in. sides,
IG: erin“ 6/8; 11x 3in.. 6/8; 11x7in.. 7/8;
3 xsm 9/6; 14 x 11i 2/ 15 x 14in., 15/-.
ALUMINIUM PANELS 18 !wﬂ 12 x 12in. 5/6; 14 x 9in.
4/8; 12 x 8in. 3/8; 10 x 7in. 2/8; 8 x Bin. 2/-; 8x4m 1/6.

STELLA RECORD PLAYER AMPLIFIER
4 watt. 2 stage. 3 to 7 ohm. Neg. feed back. UCL82, UY85.
200-250v. A.C. tapped input. Chassis size 8 x 2} x 4in. high.
Gold/Walnut knobs. Volume and Tone controls on separate
Polished Wood Panel 6 x 2in. Brand new with 78/6
makers’ guarantee. Bargain price. P. & P. 1/6.

ALL PURPOSE TRANSISTOR PRE-AMPLIFIER
14 db gain. 250v. or Ov. input. Ready built with Mu Metal

:‘

TV REMOTE CONTROL a3
For Philips 19TG1114, 1214, =y
125A, 142A, 23TGL11A, 1134, A
1214, 131A. Stella STLU33A. J

81lA. Philips Price 3 g&ns. ; o 3
€ mer
o
Brand New. Iucludes L1t

39A 53A.  Cossor | =
UT1910A 21A CT23104, 214, o
Qur Post
Price 1 2/ 6 Free
7-way cable, Mullard OAS81 i AN
2 pots. 8 switches, 5 resistors.

RETURN OF POST DESPATCH  Minimum P.P. Charge 1/6 unless otherwise stated. C.0.D. 5/- extra. Full List 1/-.

for Mikes. Pick-Ups, Tuners 1 5/
Instructions and circuit supplied. Post Free.

THE INSTANT

BULK TAPE

ERASER AND
RECORDING HEAD
DEMAGNETISER gl

Leaflet S.A.E.
200/250 v. A.C.

BAKER 12 in. STALWART

The only Hi Fi Speaker
available with choice
of 3 or 15 ohm models.
May be used with any
Hi Pi or domestic
sound equipment.
Max. Power. 15 watts
Bass Res. 40/60 eps.
Flux.. 12,000 gauss
Voice Coil. ...1}
Response,  45-13, 000
ops.
Chassis Solid Alumin-
ium, overall dia. 12§m
Overall depth. .

Price 5 Gns e

(State 3 or 15 onm)

CATALOGUE 8.A.E
GROUP MODELS FOR VOCALS.
BASS. LEAD and RHYTHM GUITARS
30-10,000 cps. Vuxce Coils 15 ohms. Henvy Duty.

"Group 25" 'Group 35° ‘Group 50°
2o bgns. 1% 8igns. I 18gns.

LOUDSPEAKERS P.M. 8 OHMS. 2/in., 3in., 4in., 5in.
7in. - 4in., 15/6 each: 8in. 22/6; B4in. 18/6: 10in. 30/-;
12in. 30/~; (15 ohms 35/-); 10in x 8in. 22/8; 8in. » 5in. 21/-.
E.M.I. Double Cone 13} x 8in., 3 or 15 ohm models, 45/-.
Stentorian 10in. HF1012, £5.10; 8in. HF812. £4.10; Crossover
35/-; Horn Tweeters 3-16 Ke/s. 10 w. 29/6;20 w. 20 Kc/s. 99/8
JACK SOCKETS Std. open-circuit 2/6, close circuit 4/8,
Chrome Lead Socket 7/6. DIN 3-pin 1/3; Lead 3/6.
Phono Plugs 1/-. Socket 1/-. Banana Plugs 1/-. Sockets 1/-.
JACK PLUGS STANDARD. Chrome 3/-. DIN 3-pin 3/6,
WAVE-CHANGE SWITCHES WITH LONG SPINDLES.
2 p. 2-way, or 2 p. 8-way, or 3 p. 4-way, 3/8 each.
1 p. 12-way or 4 p. 2-way, or 4 p. 3-way, 3/8 each.
Wavechange “MAKITS” 1 p. 12-way. 2 p. 6-way. 3 p. 4-way,
4 p. 3-way, 8 p. 2-way. Prices include click spindies, ad~
justable stoDs. spaces, etc., 1 waler, 10/6; 2 wafer. 15/-;
3 wafer, 19/8; 4 wafer. 24/- 5 waler, 28/68: extra walers, 4/6,
TOGGLE SWITCHES, s.p. 2/-; d.p. 3/6; d.p.dt. 4/-.
DE LUXE TAPE SPLICER. Cuts, trims, joins. 14/6
For editing _and repairs. With 3 blades.
I CHANNEL TRANSISTOR MICROPHONE MIXER.
Add musical highlights and sound effects to recordings.
Well mix microphone, records, tape and tuner 59/6
with separate controls into single outpnt.
3-WAY INTERCOM AND BABY SITTER. All transistor.

2-way call buzzer. Desk or wall mounting. Volume
control. For home, office and shop. With 69/6
long leads. battery, etc.

e e ————————
AM TUNER MEDIUM WAVE Three Transistor Suberhet.

Ready built. Printed circuit. Ferrite aerial.
Size 54 x 81 x 1}in. Ideal for Tape Recorders.
3-WATT QUALITY AMPLIFIER 4 Transistor 75/_
Push-pull. Ready built. with velume control.

NEW Manufacturers’ SURPLUS UHF BBC-2 AERIéiLS

BBC-2 Double Gold Ring Set Top Model 2/8
BBC-2 Five Element Lolt Model ..32/8
BBC-2 Five Element Outdoor Wall Mounting 42/8

e e
% RADIO BOOKS % (Postage 8d.)
Radio, TV Valves, Diodes. Transistor equivalents.
HIKh Fidelity Speaker Enclosures and Plnm
Superhet C
Mnllard Audio Amplifier Manunl .......
Radio Valve Guide. Books 1, 2, 3, 4 or §
Practical Radio Inside Out .......
Transistor Audio Amplifier Manual.
Shortwave Transistor Receivers.
Transistor Communication Sets
International Radio Stations List
Modern Transistor Circuits, for Beginners
Sub-Miniature Transistor Receivers
Wireless World Radio Valve Data.
At a glance Valve equivalents. ..

RESISTORS Preierred values. 10 ohms to 10 meg.
1w 20% 4d.; 1§ w. 8d.; 1= 1w 109 6d
HIGH STABI'LITY }ow 19 2/- Preferred values.
10 ohms to 10 meg. Ditto 5%, 10 ohms to 22 meg. 9d.
5 watt 0.5 to 8.2 ohm 3 w. 1/8
10 wntt} WIRE-WOUND RESISTORS {
15 watt 10 ohms to 8,800 ohms
10K, 15K, 20K, 25K. 1 3/-
MAINS DROPPERS. Mn‘lget With sliders.

, 1K, 0.2 8., 1.2 K., 0.15 a., 1.5 K. 8/- each.
LINE 'CORD 100 ohms it. twin plus resistance 1/- 1t.

WIRE-WOUND 3-WATT WIRE-WOUND 4-WATT
POTS. Miniature T.V. STANDARD SIZE POTS.
Values 10 ohms to 30K, 3/3. LONG SPINDLE VALUES
Carbon 30 K, to 2 meg.. 3/~ 50 OHMS to 100 K, 7/6
ARDENTE TRANSISTOR TRANSFORMERS

D3035, 7.3 CT : 1 Push Pull to 3 ohms for OC72.0C81 .11/-
D3034. 1.75 : 1 CT. Push Pull Driver for 0C?2, OC81. .11/~
D3058, 11.5 : 1 Output to 3 ohms for OC72. OCBL . .11/-

C.R.T. BOOSTER TRANSFORMERS
for heater cathode short or failing emission. 25% aml 5005
BOOST, 200/250v. A.C. input. STATE TUBE 5/6
VOLTAGE REQUIRED. 2 or 6 or 13v. PRICE

BRAND NEW QUALITY
EXTENSION LOUDSPEAKER —
In tough cream plastic cabinet with 201t. g
lead and adaptors. For any transistor radio

intercom, mains radio, tape recorder, etc
3 to 15 ohm matching 30/_ POST
FREE

Size: 7} x 5} ~ 3in.
CALLERS WELCOME

RADIO COMPONENTS SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON

Written guarantee with every purchase.
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the TEN-FIVE
TRANSMITTER

which may be used with the “Ten-Five”

transistorised communications - type
described earlier in these pages. Small in size, the
transmitter would, if stood on a single page of
“P.W.”, fail to cover it completely!

Valves are wused throughout, for although
transistorised transmitters are entering the amateur
sphere, these do tend to be expensive to construct.
The “Ten-Five” transmitter weighs 3% Ib., is virtually
of sandwich box proportions, and is intended for
use on the “80” and “160” metre amateur bands
for a.m. phone working.

Arrangements are such that the transmitter may
be used under “Fixed Station™ conditions, requiring
300V dec. @ 100mA and 63V ac. @ 3A.
Alternatively a 12V d.c. car battery plus d.c.-d.c.
transistorised converter may be connected where-
upon portable, mobile, etc., working becomes
feasible. The mode of powering required may be
selected at will, it merely being necessary to
exchange a pair of Noval plugs, the intention being
to allow the transmitter to be moved from shack
to car, or vice versa, as required. It must be
emphasised, however, that at the time of writing
only “fixed station” tests have been carried out
using a mains-powered p.s.u. and 63V a.c. heaters.

THE “Ten-Five” transmitter is a two-band affair

receiver

The “Ten-Five” transmitter may be loaded
comfortably to the 10W maximum input permitted
on “Top Band” whilst on *80”, 12W input is
possible.

R.F. Stage Circuitry

As may be seen from Fig. 1 no trick circuitry is
employed, the aim being reliability. Valve types
other than specified may be used in certain cases,
provided basing differences are noted. A 5763 has

been used for V2 and a EL84 for V4 quite
successfully; the specified types are preferred,
however.

A Clapp v.f.o. is arranged around the triode

section of V1, LI in conjunction with VCI tuning
over the frequency range 1:75—2:0Mc¢/s. The band
edges are adjusted at the setting-up stage, using the

‘

dust core of the coil, VCI and trimmer TC1. Tuning
is accomnplished mechanically by means of a vernier
reduction drive located on the front panel, the
intermediary being a flexible insulated coupler.

The v.f.o. output is extracted from the cathode
circuit of the triode and injected into VIB which
functions as a buffer stage on “Top Band” and a
frequency doubler for “80” metre working.

Selection of the fundamental or second harmonic
frequency is carried out automatically, depending
on the position of the panel-fitted band switch, S3.
Fixed tuning is applied to L2 in each case, and this
is adjusted at the setting-up stage and thereafter
requires no alteration.

The output frequency selected from the anode of
VIB is fed to V2, the p.a. stage via Cl1, tank coil
L3 also being switched automatically via S3b.

Metering the cathode circuit of the p.a. permits
grid drive current to be read when the function
switch Is set to “Net”. On “Transmit” the meter
reads cathode current and is used for tuning-up
operations. Approximately 2mA of grid drive is
obtained at band centre and falls off slightly at band
edges.

Modulator Stages

A crystal microphone may be plugged into Skl,
V3 operates as a conventional two-stage speech
amplifier, values of resistor and coupling capacitor
combinations being selected to favour voice
frequencies. Decoupling and smoothing for the
speech amplifier stages, plus the screen circuit of
V4, is by means of R17 and C22, R19 being included
to offer a discharge path for electrolytic capacitor
C22 which would otherwise be left in a charged
state each time the function switch was moved from
“Transmit”.

The valve specified for the speech amplifier stages
has an amplification factor of 100 and it is thus
desirable to include the modulation gain control
VRI1. Some trouble was experienced in the
prototype due to parasitic oscillation which was
finally traced to V3. The inclusion of R13 and C17
proved beneficial but normally these two items
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Fig. 1: The complete circuit of the transmitter.

would not be needed. T1 is a half-wave type mains
transformer, the low voltage windings being
ignored. It is possible to make use of a push-pull
(or centre-tapped) output transformer in this
position if it is of generous physical and electrical
proportions. Such a transformer should be
connected as shown in Fig. 2, the secondary
winding(s) being ignored; if this circuit is analysed,
however, it will be found to be identical with that
of Tl, Fig. 1.

Operation Switching

The function switch S1 permits three operations,
viz., “Receive” (or “Stand By”), “Net”, “Transmit”,
whilst for “On/Off” purposes S2 does duty, this
being ganged with VRI.

With the function switch at “Receive” and S2
closed, h.t. is normally present but is not applied
to the transmitter valves. The valve heaters are
“On” together with the panel lamp and the aerial

662

is connected to the receiver. By moving the function
switch to *“Net”, h.t. is applied to the v.f.o. and
buffer, whereupon the panel meter reads one sub-
division, ie., 2mA approximately.  Subsequent
setting of the function switch to “Transmit” enables
h.t. to be supplied to

the p.a. and modulator

stages. If a 15W lamp To'X"
“load” is now connec-
ted to Sk3, this will qotaqt Secondary
glow quite brightly if ons winding
VC2 and VC3 are cor-
rectly adjusted. Speak-  Topin7

onva

ing or whistling into
the microphone should
then cause the lamp to
brighten slightly on
peaks.

Resistor R9 is included to maintain the potential
at point “Y” identical in both “Net” and
“Transmit” positions of the function switch.

Fig. 2. Alternative modula-
tion transformer connections.
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Socket Sk2 is intended for use when the
transmitter heaters are in 12V d.c. connection. The
wiring of the plug associated with Sk4 decides
whether the valves have their heaters in 6V or 12V
connection—and Sk2 is associated with Sk4 via
SID. In the “Recejve” and “Net” positions of the
function switch, 12V d.c. (assuming use of a car
battery), is thus available at Sk2 for feeding a
transistorised unit—the “Ten-Five” Receiver, for
example, although such receivers must be protected
during “Transmit” periods!

Power Supply Plugs

The wiring of the two plugs—looking at the pins
—for either 6:3V or 12V heaters is shown in Fig. 3
a and b respectively. Plug “A” inserted. arranges
the valve heaters in parallel as shown at a, whilst
Plug “B” results in parallel-series connection as
indicated at b, the panel lamp being placed across
V3 automatically. If no lamp is used a 47Q resistor
should be wired in its place to compensate for the
dissimilar heater current rating of V3; it is also
necessary to use a lamp holder that allows complete
isolation from chassis. It is advisable also to use
dissimilar plugs at the p.s.u. ends of the two cables
so that the incorrect unit cannot be accidentally
connected.

Mechanical

Only two pieces of aluminium are required, one
for the panel, the other for the chassis. Panel
dimensions and necessary data are given in Fig. 4.
Constructors may use suitable items already to hand
for VC2 and VC3, receiver-type items being
satisfactory. Both of these capacitors are fitted to
the panel direct.

A combined chassis/layout diagram is shown in
Fig. 5. The chassis is bolted to the panel, its rear
being supported by a lin. deep flange carrying
sockets Sk2, Sk3 (which should be a flush mounting
item) and Sk4.

The v.f.o. is separated from the other items by a
metal screen, and small brackets are required to
support VC1 and L3. Skirted valveholders are used
in the V1 and V3 positions. The insulated flexible
coupler used between the drive mechanism and VCI
is essential, not only to eliminate hand effects, but
also to simplify a minor angle problem that exists
due to the slight backward slope of the panel. Care
is required in connection with the v.f.o. components
and short lengths of stiff copper wire should be used.

Any windings associated with tags 1 and 2 on
L1, L2, should be carefully removed prior to fixing.
The tank coil is centre tapped and consists of 65
turns of 24 s.w.g. enamelled copper wire close
wound on a former lin. diameter and 2in. long. It
is essential to use high-grade modern miniature
components since space is at a premium to some
extent. Commence construction wiring by complet-
ing the heater circuits and do use screened cable
from Skl across to V3. Rigidity of all components
and wiring must be aimed at.

Conventional tests consist of checking all wiring
thoroughly and using an ohmmeter to ensure that
no short circuits exist between the h.t. line and the
chassis but that a return circuit does exist to chassis

v components list

Resistors:—10%, $W Capacitors:
R1 22kQ C1 100pf silver mica

R2 1kQ C2 100pf silver mica

R3 56kQ C3 680pf silver mica

R4 4-7kQ C4 680pF silver mica
R5 470kQ C5 10,000pF ceramic
R6 6-8kQ C6 10,000pF ceramic
R7 22kQ C7 100pF silver mica
R8 6-8kQ 1W C8 220pF silver mica
R9 10kQ 1W (see text)

R10 3-9kQ C9 100pF silver mica
R11 100kQ C10 10,000pF ceramic

R12 2-:2MQ C11 330pF silver mica
R13 1kQ C12 2000pF ceramic
R14 220kQ C13 2000pF ceramic
R15 2-2kQ C14 10,000pF ceramic
R16 270kQ C15 1000pF ceramic
R17 1-5kQ 1W C16 100pF ceramic
R18 220Q 1W C17 0-04u.F paper
R19 470kQ C18 2000pF ceramic
VR1 1MQ (log.) C19 50u.F, 6V electrolytic
Coils C20 5000pF ceramic .
L1 Qo8 C21 50u.F, 25V electrolytic
L2 QA4} Osmor C22 8uF, 350V electrolytic
C23 1000pF ceramic
L3 See text :
C24 1000pF ceramic
Valves: VC1 100pF variable, type
V1 ECF80 C804
V2 6BW6 VC2 200pF variable
V3 ECCS83 VC3 470pf ot
V4 6BW6 twin-gang
TC1 100pf postage stamp
type trimmer
Switches:

S1 4-pole, 3-way Miniature rotary type
82  2-pole On/Off, ganged with VR1
S3  D.P.D.T. Toggle (or slide) type

Sockets:
Sk1 Surface mounting type TV coaxial socket
Sk2 Miniature non-reversible insulated 2-pin socket
Sk3 Flush mounting type TV coaxial socket
Sk4 Noval valve holder

Drive:
Vernier Dial, ratio 8 : 1, calibrated 0—100 over 180°,
2-in. diameter—T502

Chokes:

RFCT |
RFC2 |

2-5mH Ferrite cored type CH1 (Alpha Radio
Supply Co., 103 Leeds Terrace, Wintoun
Street, Leeds)

Panel Lens and Bush:
Type D149, Bulgin (Red) plus lamp, 0-15A, 6V
and insulated holder

Miscellaneous:
Insulated flexible coupler, Four valve holders (B9A),
two with skirts and screening cans. Transformer T1
See text. Miniature Plastic panel meter, 0-50mA.
Four control knobs. Coil former, 1in. diameter x 2in.
Oddments aluminium for brackets and screen,
Grommets, 6BA nuts and bolts, wire, solder tags,
tag strips, etc.
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Opnnections to power supply plugs shown looking at pins

Plug A Plug'B’
603V Ot 0 o
[~ (o °o)—o—12v
Chassis o—=q {T'g © o
{common) \%]v w@__oBg%V
300V DC« —o+12v
Panel
lamp
5 o]
\és | ésw 5 A 63V C:
4 IC 414 c | - va
23 24| V3
iy
S2b
(@) T (b) WA

Fig. 3(a): Power supply plug wiring for 6-3V a.c. heaters;
(b): power supply plug wiring for 12V d.c. heaters.

Particular care
function switch

from all valve grids and cathodes.
should be taken regarding the
wiring to see that it is correct.
Coil L1 should receive attention next, the aim
being to adjust it via its dust core and in conjunction
with TCl and VCI! so that the maximum tunable
range of frequencies is 1:75-2:0Mc/s. With TCI
set to about half capacitance and the vanes of VCI
fully closed, a g.d.o. is adjusted to 1'75Mc/s and
coupled to LLl. The core of the coil is then rotated
slowly until a sharp dip is indicated by the gd.o.
meter. The g.d.o. is then retuned to 2-0Mc/s and
VCI rotated until the appropriate dip is again noted.
On inspection the vanes of VCI should be almost
fully disengaged, otherwise the inductance value of
L1 is incorrect. Repeat the procedure again,
although after a short time it will be found possible
to obtain the exact frequency swing required when
VCl1 is moved from maximum to minimum
capacitance. Should excessive frequency coverage
result it may be necessary to “pad” the circuit a
little, i.e., by inserting a fixed capacitor of
approximately 100-300pF in series with VCl. When
the required coverage results,
the core of L1 should be ,

in the meter reading occurs the v.f.o. is not func-
tioning and it is useless proceeding further until
the fault has been cleared. Likely faults are a low-
emission triode section of the valve, incorrect or
faulty capacitor or resistor values or an open-circuit
r.f. choke, etc.

The buffer/doubler may be checked by transferring
the external meter to the “earthy” end of R7 and
reconnecting RS to chassis. The 50mA panel meter
can be used instead and R7 left in situ but a more
positive indication results from inclusion of an
external meter adjusted to read 0-10mA.

VC1 should now be adjusted for 1825 k¢/s output,
set S3A to 80" and adjust the core of L2 carefully
to give the highest possible meter reading; this
should be about 2mA. The core of L2 is now
sealed and S3 closed, whereupon a similar reading
should be obtained on “Top Band”. The value of
C8 is fairly critical and experiment is likely in thi$
connection—or a trimmer may be fitted instead.

354" ! g
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’ - /4 di Material
8 ﬂ%ﬁma\ 18 siwg. aluminiurn
b ; ) i
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X,

}
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1din S ' e,

G 3,0 . 10
Holes'— a= /4 clearance b=7gdia c¢=/2dia

Fig. 4: Main panel dimensions and drilling details.

Fig. 5: Chassis dimensions and main component focations.

N

lightly sealed together with TC1. '_

The transmitter may now be
connected to a ps.u. after
adjusting the function switch
to “Receive” and checking that
S2 is “open”. With power
applied to the p.s.u. the panel
lamp and valve heaters should
light when S2 is closed. No
attempt at putting out a signal
should be made at this stage
for the v.f.o. may be inopera-
tive. To check the v.f.o. lift
the ‘“earthy” end of RS and

insert a meter set to read
0-SmA. Move the function
switch to “Net” and observe

the meter reading. Using the
blade of a screwdriver, mo-
mentarily short-circuit tags 3
and 4 of L1 whereupon the
current reading should increase
sharply, returning to a low
value immediately the screw-

8
]
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driver is removed. If no change
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Checks should be finally made with a wavemeter
to prove that L2 is in fact tuned to 1825 kc¢/s and
3650 kc/s when S3a is in its “closed” and “open”
positions respectively.

With the external meter removed and R7 chassis-
connected again the panel meter should indicate
—2mA-——at either position of the band switch when
the function switch is at “Net”.

Further Tests and Checks

The modulator may be checked by setting the
function switch to “Receive”, removing V2, plugging
in a crystal microphone and connecting a pair of
high impedance headphones across the secondary
With the function switch rotated

winding of TI.

Photograph showing positioning of major components.
Note screen shielding VI and v.f.o. components.

to “Transmit” speech should sound crisp and clear
when VRI1 is suitably adjusted. If high pitched
whistles are heard at any setting of VR suspect
parasitic oscillations: these are very likely to occur
if V3 is not fitted with a screening can, for example.
Grid “stopper” resistors of approximately 10kQ are
usually a cure for parasitic oscillations.

The transmitter function switch may now be
returned to “Receive”, the phones removed, V2

replaced, a 15W lamp “load” connected to Sk3 (an
aerial must not be connected) and VC2 plus VC3
so set that their vanes are each fully enmeshed.
Move the function switch to “Net” to check that
drive is present then go over to “Transmit”. The
panel meter should now show an almost full scale
deflection if the valves are healthy, therefore quickly
rotate VC2 until the meter reading dips to a low
value, say, 10-15mA. Now open up the vanes of
VC3 a little until the meter reading increases,
immediately retuning VC2 to lower it as far as is
possible. Again open VC3 and again readjust VC2
as before until the dipped meter reading is approxi-
mately 30mA. The lamp “load” will be glowing
quite brightly now and should visibly brighten
further on speaking into the microphone.

Air-Testing the ““Ten-Five”

The transmitter may now be considered ready for
air testing and some form of r.f. indicating device
(a Wavemeter for example) will be found useful at
this stage to monitor radiated signals and confirm
that they are within the appropriate Amateur band.
Tests with the prototype were made using a G5RV
dipole with a 102ft. top, the feeders being strapped
together at the station end for “Top Band” working.

The transmitter tuning and loading controls will
normally need readjustment when an actual aerial
is connected in place of the dummy “lamp load”.
Find a quiet spot on the band selected set the
transmitter function switch to “Net” and tune the
v.f.0. to the receiver frequency, at the same time
checking grid current on the panel meter. The
receiver is next silenced, or partially muted, the
transmitter function switch rotated to “Transmit”,
small tuning adjustments made and a call sent.

Thereafter it is merely necessary to go through
the normal formalities and generally get the ‘“‘feel”
of the transmitter whilst learning from reports
received how well, or otherwise, that it works.

When optimum results have been achieved and
any small adjustments required made, the v.f.0. and
buffer/doubler stages should be rechecked fre-
quency-wise; the cores and trimmer(s) sealed firmly;
a graph drawn relating scale readings to frequency
for each band preferably by means of a crystal
frequency marker/receiver/transmitter combination:
and all nuts and bolts given a spot of varnish. [ |
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g PRACTICAL NEW YEAR THOUGHT. . .

If you've forgotten a friend who's a fellow radio enthusiast,
you can still send him the ideal New Year gift . . . in a few
moments . . . a year's subscription to PRACTICAL WIRELESS.

[t

Simply send your friends’ names and addresses, together with
your own and remittance to cover each subscription to: The
Subscription Manager (Z2), PRACTICAL WIRELESS, Tower
House, Southampton Street, London, W.C.2. An attractive
greetings card will be sent in your name to announce each gift.

RATES (INCLUDING POSTAGE FOR ONE YEAR (12 ISSUES):
U.K. AND OVERSEAS £1.16.0. U.S.A. $5.00.

To make sure of your own copy why not place a regular
order with your newsagent?
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PRACTICAL ELECTRONICS
JANUARY ISSUE

REMOTE: TEMPERATURE MEASUREMENT
TAPE RECORDER CONTROL UNIT
INTEGRATED STEREQ AMPLIFIER-2

SPECIAL SERIES
THE ELECTRONIC ORGAN-2

L ON SALE DECEMBER 15—2/6

665

WwWWwWWw.americanradiohistorv.com


www.americanradiohistory.com

TAPE
RECORDER
MONITORING
SYSTEM

L. McNAMARA, B.Sc

OME time ago, the writer assembled the tuner unit

described in the September 1965 issue of PRACTICAL

WIRELESS for use with his tape recorder, a Phillips
model 3541. The results were highly satisfactory—well
up to the author’s claims—and it provided pleasant
listening and clear recordings. However, with this
recorder it is impossible to record and listen simul-
taneously without the use of monitoring headphones.
It was therefore decided to investigate the possibility
of a modification to permit this.

The Amplifier

The amplifier incorporated in the recorder uses three
valves and a rectifier. With switching, the audio output
valve, an ECL82, functions as the erase oscillator when
the machine is set to record. Very extensive changes
would be called for if audio output and oscillator
functions were required at the same time. It is
possible to employ either a transistorised erase oscillator
or to provide an auxiliary audio amplifier. The first
option would require modification of the switching
in the recorder, as well as some unusual components,
such as a new oscillator coil matched for transistor
use, whereas the parts for an audio amplifier were
to hand. Fig. 1 shows a common-emitter driver stage
followed by a transformer-coupled push-pull output
pair. This type of amplifier was chosen in prefer-
ence to the more recent transformerless style, since the
latter requires a high-resistance loudspeaker, rather than
the 3Q type employed with valve circuits.

Fig. 2 displays the layout of the printed circuit board,
which was produced by the now-familiar method of
painting the required pattern on a copper-clad paxolin
sheet and removing the unprotected areas of copper by
etching in ferric chloride (Fe Clj) solution.

On completion, the unit can be tested using a
battery power supply. The input to the amplifier is
taken from the sockets provided on the tape recorder,
with the output going to the extension speaker sockets.
The amplifier will then reproduce the monitored signal
through the internal loudspeaker of the recorder.
However, as one of each pair of sockets is earthed, care
must be taken to ensure that the earth side in each case
is taken to the positive line of the amplifier, in order to
avoid undesirable feedback effects. Those who have
completed the project in last September’s issue will
already have a power supply able to provide the
low voltage d.c. built into their machines. As readers
will remember, that writer recommended the use of

x| ]
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Fig. 1: The circuit diagram of
the auxiliary audio amplifier.
N v

/ Fig. 2: The printed circuit

Output board with components
\ shown as seen through the
— panel.
+ve
A—
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a silicon diode to rectify the 6-3 volt a.c. heater supply.
Due to the lower voltage, however, the output of
the amplifier will be slightly lower than that obtain-
able with a 9V supply. Since the current required by the
3-valve amplifier of the recorder is considerably greater
than that required by the transistorised units to be
added, there is no reason why the latter should not be
put in series with the former, with a resistor in parallel
to cope with the extra current. All the h.t. from the
rectifier must flow through the earthed centre tap of the
secondary of the mains transformer in the full-wave
rectifier system regularly employed. A d.c. voltage will
therefore appear across a resistor inserted between this
centre tap and earth. This arrangement also has the
advantage, when used to power transistorised appara-
tus, that the earth is positive with respect to the trans-
former tap.

Value of R7

The current required by the valve amplifier is
first measured by inserting a milliammeter in the
circuit between the transformer centre-tap and earth; in
the recorder the current was approximately SOmA, and
the add-on units 25mA at 9 volts full volume. Therefore
(50-25)=25mA must flow through the by-pass resistor.
Ohm’s Law is used to determine the value of this

resistor o — 200
BT 55%0:001 — 25

dissipated in this resistor = IR = (0-025)? x 360 =
0-225 watts. A } watt component of the nearest pre-

= 360 ohms. The power

ECL82 output transformer

- LO000000 To HT.—, centre tap of mains transformer
— —ve line
1 7
To
o R7 c4 circuit

FEEH T board
= 3
S, !+ve line
T o 7%

E==———==== Transistor output
S OEOT0N000 -

transformer
Fig. 3: H.T. and output transformer switching.

s components list

Resistors: Capacitors:
R1 4-7kQ C1 50uF
R2 100Q C2 0-01uF }Qv
R3 1kQ C3 100uF
R4 10kQ C4 320uF 12v working
R5 47kQ Transistors:
(39kQ for 6v Tr1 OC81D
operation) Tr2 matched pr.
R6 680Q Tr3 0C82
R7 3701 watt T1 driver trans

T2 output trans

Miscellaneous:
5k potentiometer. 2 pole 2 way slide switch.
Repanco type TT45, TT46 are suitable.

ferred value (3309), would suffice; however, as failure
would leave the amplifier to carry the full 50mA, a more
conservative rating of at least 1 watt should be used.
A very large smoothing capacitor must be used across
this resistor in order to eliminate hum, and also to
provide for the large variation in current drawn by the
output transistors of the amplifier which operates in
class B.

Class B

In this mode the current .drawn depends on
the volume level. Details of the mounting in the
recorder are not given, but a volume control and
a separate 2-pole 2-way slide switch must be used.
One pole of the switch is used to bring the secondary
of the ECL82 output transformer, or the transistor
transformer into circuit when required; the other
switches off the unit by connecting the centrg tap of the
mains transformer to earth. The input to the unit is now
taken internally from the monitor socket; it is quite
simple to solder the screening and core of a length of
mike cable to the earth and signal sockets respectively.

The amplifier greatly increases the scope of the tuner,
and it is now much easier to tune the station one wishes
to record. Finally, the amplifier, when switched off,
leaves the circuitry of the recorder unchanged for
normal microphone work, and of course the facility to
monitor with headphones remains. B

N

“The World of Service”

COMBINED TV TEST UNIT

If you service or instal TV sets you will want to read the January issue. The main
feature is another constructional article of importance.

A COMPACT COMPOSITE TEST UNIT INCORPORATING A
BAR AND PATTERN GENERATOR, AERIAL RIGGERS INTER-
COM SYSTEM, MAINS POWER SUPPLY ETC.

Also in this issue is a description of a sync line selector which can be added to any
standard oscilloscope as an aid to diagnosing those elusive sync circuit faults.
There is also an article describing a circular TV aerial and the start of a new series
Part 1 describes the experiences of the outside engineer.

JANUARY PRACTICAL TELEVISION IS OUT ON DECEMBER 22nd — only 2s.

The only magazine devoted entirely to the interests of the TV enthusiast!
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through tuned couplings which, of course, are the

i.f. transformers. These are resonated to the
intermediate-frequency by adjustments either to the
inductance of the coupled windings, using dust-iron
tuning cores, or to the parallel capacitance across
them, using trimmer capacitors, as shown respec-
tively at (a) and (b) in Fig. I.

IT is conventional practice to couple i.f. amplifiers

THE TRANSFILTER

With the development of piezoelectric ceramics,
an entirely new type of i.f. coupling has appeared
in recent years. This is sometimes called the rrans-
filter, so called because it uses piezoelectric “filter”
elements arranged in a kind of electromechanical
coupling between the coupled stages. However,
before we can understand how these operate and
how they are applied in circcuit, we shall have to
learn a little about the subject of piezoelectricity and
modern piezoelectric ceramics.

Piezoelectricity is not a recent discovery. It has
been known since the start of radio itself, and it is
the nature of electricity produced by crystal pick-
ups, crystal microphones and other crystal trans-
ducers. Early devices of this kind employed water
soluble crystals, such as Rochelle salt, which were
easily damaged by excessive pressure and by tem-
perature and humidity effects. The latest devices
use more robust man-processed crystals, based on
ceramics, as we shall see.

Years ago it was discovered that when' a certain
type and cut of crystal is subjected to mechanical
stress there occurs an electric charge across two
selected faces. This charge is piezoelectricity. It was
also discovered that by applying an electric charge
or voltage across the two faces a mechanical move-
ment takes place in the crystal. This is sometimes
called the motor effect.

Naturally formed crystals are possessed of crystal
sections, making up the whole crystal, arranged in
a definite pattern relating to a specific cut, and the
direction of piezoelectric activity is related to a
certain axis. This crystalline make-up is created by

Fig. 1 (below): Conventional i.f. transformer; (a) dust-iron
core tuning and (b} trimmer tuning.
Fig. 2 (right): A ceramic filter as the final i.f. coupling
to the detector.

Secondary winding

Primary winding

[(-))

nature during the growth of the crystal.

Ordinary, unprocessed ceramics, however, do not
exhibit strong piezoelectric activity because the
material is composed of randomly orientated crystal
sections, by the application of a strong electro-
static field during the manufacturing process,
the individual crystal sections are caused to
reorientate along a common axis in the required
direction. This process gets the whole crystal mass,
as it were, to act as a single, polarised crystal. The
crystal as a whole then develops strong piezoelectric
tendencies, which remain when the electrostatic
polarising field is removed.

The greater physical strength of piezoelectric
ceramics, coupled with their greater resistance to
temperature and humidity, give them considerable
advantage over the water soluble crystals. and as a
consequence they are now taking over many of the
jobs held formerly by the earlier crystals. We now
have the so-called ceramic pick-up, ceramic micro-
phone, and so forth. In pick-ups and microphones,
the sound vibrations are coupled to the faces of the
ceramic insert in such a manner that the insert is
put under mechanical stress in sympathy with the
vibrations, and an audio voltage (signal), varying in
accordance with the stresses, is developed across the
terminals.

Crystal and ceramic loudspeakers (tweeters) work
the other way round. The crystal insert is caused
to impart its vibrations to a diaphragm, the vibra-
tions resulting, of course, from the application of an
audio voltage to the insert. Ceramic elements of this
kind are sometimes called transducers, and are found
at either end of PAL colour television delay lines, in
audio echo devices and so on. The action is that
the applied signal causes a crystal vibration at the
sending end, which is translated back again to signal
voltage at the receiving end, a time delay being given
by the nature of the mechanical coupling between
the two elements.

Like any mechanical structure, a piece of piezo-
electric ceramic when cut to certain dimensions will
exhibit specific modes of vibration directly related
to those dimensions. This, indeed, is how quartz
crystal controls the frequency of an oscillator. It is

—ve
Rc Ceramic
Final LF = T
transistor
e
Volume
control

Audio
out

tve
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- coupling

critically dimensioned by grinding to vibrate at the
required controlled frequency. A tuning fork is the
same.

CERAMIC FILTER

We now have sufficient information fully to iinder-
stand the application of ceramics to i.f. couplings.
Suppose that a disc of piezoelectric ceramic is
dimensioned to ‘“vibrate” at 470kc/s, the standard
if, and that it is connected in place of the if.
transformer between the final if. stage and the
detector, as shown in Fig. 2.

Clearly, if the i.f. signal applied to this final stage
is also 470kc/s, the ceramic disc will be subjected
to a voltage across its face of frequency equal to
its own resonant frequency. The ceramic disc will
thus set up a vibration, and it will act very much
like an ordinary tuned circuit at that frequency. It
will effectively amplify the i.f. signals in the collector
of the i.f. amplifier, and reject signals that are outside
its response range.

The sharpness of the response curve will depend
on the nature of the ceramic filter and associated
circuit parameters. High “Q” values can be obtained
if required, and the filter can be analysed into
equivalent components of inductance, capacitance
and resistance, just like any ordinary L-C tuned
filter.

Now, by the use of two ceramic filters arranged in
such a manner as to be mechanical coupled, a
ceramic transformer action can be obtained. The
first element, corresponding to the primary of an
ordinary transformer (see Fig. 1), is caused to vibrate,
due to the signal, and this vibration is transmitted
directly into the second element, corresponding to
the secondary of an ordinary transformer. The
practical arrangement of this is shown in Fig. 3.

Here the ceramic element is in the form of a
small disc, previously polarised to suit the require-
ments. One face is completely metallised, while the
opposite face (that shown in Fig. 3) carries a
metallised inner area and a metallised outer ring,
the two being isolated from each other.

Ceramic dizzz  Metallising

]
Fig. 3: The nature of a C—\ L
disc transfilter (a) and its A/ S BI |c
symba/ /b/ B/r'ﬁ%o\gn ==

Fig. 4: (extreme right)
A transfilter i.f. coupling, I
the piezoelectric Conductor soldered to
metallised inner face B

using
transformer principle.
P P (a) (b)

-~ 4

The primary filter section consists of the piezo
action between the fully metallised face and the
metallised inner area on the opposite side of the
disc, while the effective secondary is between the
fully metallised face and the outer metallised ring.

TRANSFORMER ACTION

The ceramic is dimensioned to be mechanically
resonant to the if. Thus, in the presence of an if.
signal the primary section of the filter will vibrate,
and similar vibrations will be incited into the
secondary section, across the faces of which will
develop the “transformed™ if. signal. It will be
understood, of course, that the secondary section
vibrations are translated jnto corresponding signal
voltage by the piezoelectric effect.

Apart from tuning the amplifier, conventional i.f.
transformers also serve as matching devices between,
say, the collector of one transistor and the base of
the subsequent stage. Ceramic transformers, or
transfilters, can also satisfy this matching require-
ment. This is because the mechanical impedance,
and consequently the electrical impedance, of the
primary can be made different from that of the
secondary. Transfilters are generally employed in
transistor circuits, and are thus designed to have
collector-to-base matching impedances.

Figure 4 shows the circuit of a transfilter coupling
between two transistor if. emplifiers. Ordinary
transformer windings, of course, possess d.c.
continuity, but since transfilters fail to have this
attribute, collector resistor Rc is necessary. In the
base circuit connection is direct, along with the base
potential-divider resistors. This is also seen at the
collector in Fig. 2. To an extra matching artifice,
it is sometimes necessary to introduce a little
capacitance in the base circuit, between the
transfilter and transistor.

OVERTONES

Like quartz crystals, ceramic filter elements have
so-called secondary modes of vibration or resonance,
termed overtones. In filter applications these can
cause trouble by creating unwanted if. responses,
but a practical way of overcoming this problem is
to make the first coupling a conventional if.
transformer, say, between the frequency changer
and the first i.f. stage. This provides unwanted

signal rejection in the order of 60dB, sufficient for
most purposes.

It is not uncommon,
incidentally, for the
filter elements to be
dimensioned for the
main resonance to fall
at half the required
i.f. The first overtone
is then used to give
the nominal 1i.f. For
example, the filters may
be cut to resonate at
175kc /s, giving the first
overtone at 470kc/s.
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The reason for this is that a filter cut for a
fundamental resonance of 470kc/s would be only
one-eighth of an inch in radius, which is rather
small and difficult to handle. By reducing the
fundamental frequency to 175kc/s, the radius is
increased to about a quarter inch, which is more
reasonable.

Another style of construction is shown in Fig. 5.
A bar of ceramic is here used instead of a disc, and

Secondary__ Metal
wire electrode

Fig. 5—An alternative Ceramic
method of ceramic bar
transformer construc-
tion when a high,
critical, step-up ratio is
required.

-;J:urection
soot .
polarisation

Primar Metal
wirey—-- '\ __ielectrodes

its two major faces are metal coated over half their
length. The third electrode is plated at the end edge
of the other half of the ceramic. The section of
ceramic sandwich between the two large electrodes
is polarised in the thickness direction, while the
uncovered section is length polarised.

This nature of construction has certain advantages
for applications where large, critically valued step-up
ratios are needed, having in mind that the voltage
and impedance ratio bears a direct relationship to
the dimensions of the effective primary and
secondary sections of the ceramic.

In conclusion, it is interesting to reflect that
piezoelectric ceramics are being used in applications
requiring high voltage generation. One firm already
holds a patent for ceramic car ignition systems,
while ceramics are already being used for producing
a large spark for lighting gas fires, the ceramic being
stressed by advancing the gas regulator!

There is reason to believe that one day we may
see piezoelectric ceramics as the prime element in
television e.h.t. systems, especially in colour sets
demanding 25kV or so of e.h.t. One thing about it,
ceramic is a very good insulator!

MICROWAVE VALVES.
By C. H. Dix & W. H. Aldous. Published by lliffe Books Lid.
275 pages. Size 8} x 5}. Price 55s.

[N

OST books on this subject have been directed
at advanced students, but this time we have
something intended for those educated to
graduate or HNC level. It follows the predictable
(and perhaps inevitable) pattern of discussing first
principles and developing into an examination of
the various types of microwave valves and their
construction and applications. The authors keep
well in mind the level for which they are writing
and restrict mathematics only essential to an under-
standing of the principles involved. This is a
welcome addition to radio literature, in particular
to one of the few remaining fields in which the
thermionic valve still reigns supreme.—LB.

=

TRANSISTOR BIAS TABLES.
By E. Wolfendale. Published by lliffe Books Lid. 71 pages.
Size 9% x 7}. Price 21s.

HIS is actually a collection of accurately
Tcomputcd tables for those engaged on designing

transistor amplifiers. The tables can be used
either directly, to provide the values of the three
resistors required for the conventional bias circuit,
or as a starting point for more detailed bias circuit
analysis. Six introductory pages outline the aims of
the tables and describe their use. Eleven values of
collector current are given and for each there are
five values of supply voltage each occupying a full
page. Other data includes the values of transistor
parameters in conventional bias circuits and the
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range of junction temperatures over which the
transistor is required to operate. The complex
calculations were achieved using a digital computor.
A great time saver for the designer—WNS.

QUESTIONS AND ANSWERS ON AUDIO.

QUESTIONS AND ANSWERS ON TRANSISTORS.
QUESTIONS AND ANSWERS ON ELECTRONICS.
QUESTIONS AND ANSWERS ON RADIO AND TELEVISION.
Published by George Newnes Lid. Price 8s. each.

THINERINEH

HIS set of four volumes are compact pocket
books, size 62in. x 41in. in stiff covers, running
to around 100 pages or more. The format is
identical in that each chapter consists of set ques-
tion followed by explanatory text. While the
reviewer is not particularly enamoured of the Q
and A approach, it must be admitted that the style
does not jar so much as usual, probably because
the Qs are single-line only.

The first three volumes are written by Clement
Brown and the fourth by H. W. Hellyer. In all
cases the material does what it sets out to do in
providing an easily readable account of the subject
matter by packing in a considerable amount of very
useful information in the space provided. Although
the approach in general is for the lesser experienced
reader, no one need feel ashamed to be seen dipping
into these pages for the level of writing is com-
mendably high. But undoubtedly these pocket
books are ideal for those just embarking on the
subjects and can be thoroughly recommended. The
price, too, is commendably cheap.—NWS.

—
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“BBC VHF. SOUND BROADCASTING  STATIONS

i Version of Frequencies (Mc/s) Max.
Home Service Home | Light | Third ERP t
3#&'& gl 27 Holme Moss North 937 893 915 120kw
28  Kendal North 931 887 909 25W*
29 +Kilkeel N. Ireland 932 888 910 25wW*
30 +Kingussie Scottish 935 891 913 35wW*
31 Kinlochleven Scottish 94-1 897 919 2w
32  Kirk o'Shotts Scottish 94.3 899 921 120kW
33 Larne N. lreland 935 891 91:3 15wW*
34  Les Platons West 971 911 9475 1-5kw*
35 Llanddona Welsh 94-0 896 918 12kwW
36  Llandrindod Wells Welsh 935 891 913 1.5kW
37 Llangollen Welsh 93-25 88:85 91-056 10kw °
38 +Llanidioes Welsh 925 881 903 5W
39 + Lochgilphead
40 Londonderry N. Ireland 92-7 88-:3 9055 13kwW*
41 Machynlleth Welsh 938 894 916 60W °
42  Meldrum Scottish 931 887 909 60kW
43  Melvaig Scottish 935 891 913 22kwW*
44  Morecambe Bay North 94-4 900 922 4kw*
45  Newry N. Ireland 93-0 8846 908 30wW*
46 4 Northampton Midland 933 889 911 60W*
47  North Hessary Tor West 92-5 881 903 60kW
48  Oban Scottish 933 889 911 1-5kW
49  Okehampton West 931 887 909 15wW*
50 Orkney Scottish 937 893 915 20kw*
51  Oxford Midland 332 895 917  22kw’
62  Penifiter Scottish 93-9 895 917 6wW*
63  Perth Scottish 937 893 915 15w*
54  Peterborough Midland 94-5 901 923 20kw*
66  Pitlochry Scottish 936 892 914 200W°
56 + Portrush
67  Pontop Pike North 929 885 907 60kwW
58  Redruth West 941 897 919 9kw*
Location Version of  Frequencies (Mc/s)  Max. 59  Rosemarkie Scottish © 940 896 918  12kw’
Home Service Home Light { Third ERPt )
1 +Ambleside ‘ 60 Rowridge West. 92:9 885 907 60kW
2 Ashkirk Scottish 936 891 913 18W° 61 Sandale Noowish 322 881 903 120kW
3 + Ballachulish o
5 B N.feland 934 890 912 4ow+ o2 Scarborough North SCEECC U
5  Barnstaple West 92-9 885 907 150W" 63 +Scilly
6 + Bath West 932 888 91.0 3BW* 64  Sheffield North 943 899 921 60W
7 +Belmont North 931 888 909 15kW* 65  Skriaig Scottish 92:9 885 907 10kw*
8 + Betws-y-Coed 66  Sutton Coldfield Midland 92-7 883 906 120kW
9  Blaen-plwyf Welsh 931 887 909 60kW 67 Swingate London 94-4 900 92-4 TkW*
O WEH: 933 889 911 10W' g5 Tacolneston Midiand 941 897 919 120kw
:12 +2:ie:::‘;’n 3::5‘:'5“ 22:; gg:? 22:2 ;g';vw 69  Thrumster Scottish 945 901 92:3 10kW*
13 Brougher Mountain N. lreland  93-3 889 911  2.5kw 0 Toward Scottish 929 886 907 250W"
14  Cambridge Midland  93-3 889 911  20W° 71 +Ventnor
15 + Campbeltown 72 Weardale North 941 897 919 100W°
16  Carmarthen Welsh 92-9 885 907 10wW* 73 +Wensleydale/Swaledale
17 Churchdown Hill  Midland 934 890 912 25wW* Welsh 4-3
18 Divis N.leland 945 901 923 eokw ¢ ‘Wenvee West $2.125 8995 968 120W
19 4 Dolgellau Welsh 945 901 923 75 +Whitby North 940 896 918 a0w*
20 Douglas North 92-8 884 906 6kw* 76  Wrotham London 93-5 891 913 120kwW
21 + Ffestiniog
22 Forfar Scottish 927 883 905  10kW' |+ pirectional aerial.
23 Fort William Scottish 937 893 915 1-5kW
24  Grantown Scottish 94-2 898 92:0 350W* + Station not in service at dateofissueon.his.sheet; where frequencies
25 Haverfordwest Welsh 937 893 915 10kW* or ERP are not shown, these are not finalized.
26  Hereford Midiand 941 897 919 25W* i t ERP figures given are the same for each programme.
671

WwWWW.americanradiohistorv.com


www.americanradiohistory.com

A Question of Phonetics

THaANK you for publishing my letter
in the November issue. I would like
to mention, however, that the NATO
alphabet is uniform, whereas that used
by amateurs varies considerably. For
instance, I heard a Ham on 80m using
very different phonetics when repeating
his callsign in the same transmission.
Charles Mitchell. Oxford.

I ssouLD like to point out that
amateurs do not use a definite phonetic
alphabet. It seems to me that they use
the first word that comes into their
heads. The phonetic alphabet contained
in the Geneva Radio Regulations 1959
has been very carefully compiled to
reduce ambiguity to a minimum, and
I think it would be wise policy for
Hams to adopt this alphabet.

E. R. Lisle. Maidstone,
Kent.

I wouLD like to make it clear that
the NATO code is used by all Marine
radio operators, both on ship and on
shore stations, throughout the non-
Communist area of Europe. When you
include all the fishing vessel skippers
who use the M.F. R/T channels, those
in favour of Mr. Mitchell’s theory are
considerably in excess of your estimate.
Surely, it would be fairer to do as Mr.
Mitchell suggests and have the amateurs
fall in line and use the NATO code. It
is, after all, a very good, easily under-
stood one and at least has the advantage
of being “standard” and not subject to
local or regional variations.
G. M. Christie.
2nd Engr. Officer. Orkney,
Scotland.

WiITH reference to your comment on
Mr. Mitchell’'s letter, another quick
count would reveal that most Hams use
numerous words for the same letter.
For their own benefit, 1 suggest they
start using the officially recognised hand-
book.

N. Farrand. Mansfield,
Nottinghamshire.

I was amazed by your comment on
Mr. Mitchell’s letter. The differentiation
of letters by phonetics is by sound.
Many different letters have a similar
phonetic sound and vice-versa. The
purpose of the NATO system is to
minimise ambiguity of sound. The
phonetics were chosen by people who
knew what was necessary to achieve the
object: (a) no phonetic can be confused
with another of this system; (b) the
choice of words is such that each is
intrinsically clear.
R. W. Goulden. Harrogate,
Yorkshire.

672

NEWS AND..

TOOL KIT FOR TRANSISTORISED CIRCUITS

This Transistor Tool Kit 1900 TR contains 18 tools held in cut-out
plastic foam to eliminate retaining straps. The selection includes a 14
mm magnifying contact mirror, a 30W soldering pencil, a flexible
screwdriver, a screw-positioner, hook tweezers for removing excess
solder and a special side cutting nipper. Amongst the more conventional
tools are miniature screwdrivers in five sizes, 2 sizes of grub screw
screwdrivers and one for Phillips screws, a crown shear and two pairs
of specially shaped electrician’s pliers.

The complete kit weighs just over 2/bs. and measures 10 x 13 x 1% in.
A large pocket js provided for documents and there is ample room
for small additional accessories. The price is 10 guineas, from Henri
Picard & Frere, Ltd., 34/35 Furnival Street, London, E.C.4.

STC ENTERS HOBBIES MARKET

Standard Telephones and Cables Limited, has acquired the business
patents and other assets of Electroniques (Felixstowe) Limited, and
has incorporated this enterprise into a new fully comprehensive
electronic component/equipment supply service.

Operating under the name Electroniques (proprietors STC Ltd.), this
service is part of Electronic Services Division—STC, the "'same-day
despatch” organisation formed in January 1965 which supplies
industry with components by return of post.

A logical development of this industrial venture, Electroniques
offers to hobbyists a similar service covering a vast selection of equip-
ments, test sets, modules, components, tools and accessories.

The address for enquiries regarding the Electroniques hobbies
supply service is: Electroniques (proprietors STC Ltd.), Edinburgh Way,
Harlow, Essex.

STEREO DECODER FROM HEATHKIT

From Daystrom Ltd. of Gloucester comes the Heathkit f.m.
stereo decoder SD-1. Audio frequency response is --2dB 50c/s
to 15c¢/s. Output impedance (each channel) 20kQ. Output
voltage {(each channel) 260mV. Input signal voltage 0-4V min.
from discriminator output of f.m. tuner. Channel separation
(1kc/s) 30dB. Hum and noise level —55dB. Transistor comple-
ment 7 x 2N2712. Dimensions 33 x 3% x 9in. Power requirements
105-125 and 210-250V a.c. 50-60c/s 10W. Price is £8 10s. (kit)
or £12.5s.
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- COVIMENT

THOSE JAP TWO-WAY RADIOS

“’At last, the P.M.G. has been able to initiate a successful
prosecution of a user of a Jap walkie-talkie outfit. Though the
defendant got away with a magisterial admonition and the
payment of costs, the point was finally established that the
operation of these sets—which work in the 27 Mc/s band—is
illegal. The case gained wide publicity, which might have the
effect of warning dealers not to sell them to the general public.
Indeed, dealers are well aware that their use is prohibited—
exceptbylicensed amateurs in our 28Mc/sband—so that anyone
prosecuted in future could almost certainly sue the dealer who
sold him the thing, and recover damages and costs.””—*'Short
Wave Magazine’’ November, 1966.

NEW TAPE RECORDER FROM ELIZABETHAN

The LZ 612 tape recorder, made in Britain by Elizabethan Electronics
has an output of BW. Mic. input impedence is 400Q at 200uV. Radio
input 100kQ), 80mV, Pickup input 330k, 300mV. Monitor output 10k€,
300mV. Power output 5 watts—push-pull Class “B’ output stage.
Semiconductors used are BC109-+3, AC128+6, 0OC81, AC127,
AD161, AD162, OA81 diode for the tape and power amplifier unit
and BC113, BC115, BZX17 diode for the power supply unit {(mains).

Playing time is 2 x 30 mins. with C.60 Cassette, 2 x 45 mins. with
C.90 Cassette. Loud speaker is a 10in. Goodmans. Hi flux 11,000
lines/sq.cm. Bass Res., 55c.p.s. Geon damped curvilinear cone.
Dimensions are 17§ x 123 x 74in. deep. Weight is 18Ibs. less battery.
The LZ612 retails at 45 guineas.

SIMPLIFIED SOLDERING

Multicore Solders Ltd. have published a new booklet entitied
““Hints on Soldering’’. The purpose of the booklet is to
demonstrate to handymen and others that soldering is straight
forward and not a difficult operation providing a few simple
basic rules are followed. It is distributed to the public through
the  trade.

T —
st e

TRANSMITTING
STATIONS
FOR BELGIUM

Two 30 kilowatt h.f.
Marconi  Self-Tuning
(MST) radio trans-
mitters are to be in-
stalled at Belgium’s
advanced communica-
tions centre at Ruise-
lede. These self-tuning
transmitters are fully
automatic and will be
remotely controlled
over land lines from a
centre three kilometres
away.

An Offer to Readers

Back in 1918 my late father became
interested in radio, and as much as a
later generation of amateurs did after
the last war, he acquired a considerable
quantity of World War I ex-WD radio
material—field receiving sets, trans-
mitters, valves, and so on. A fair
amount of this stuff has been stored
in my attic for many years.

I shall shortly be moving to a smaller
house and the attic must be cleared.
I am writing therefore to ask if you
could suggest a club, institution or other
body likely to be interested in acquiring
this old material. I am not expecting
money for this material, but would be
very happy to donate it to a suitable
recipient.

W. Lloyd-Thomas. South Wales.

[/f any organisation is interested in
any of this equipment for their
museums, etc., would they please write
to me so that suitable applicants may
be put in touch with Mr. Lloyd-
Thomas—Editor.]

Great Circle Calculations

REGARDING the article by W. E. Rigg.
9]12AA, in the August issue, I have been
able to secure the Weir Charts men-
tioned in the article. They are obtainable
from any Admiralty chart dealer and
are numbered: 5000. Modified Weir 0~
to 65° and 5001. Modified Weir 65° to
80°. Both these charts are large, but
smaller ones can be obtained viz.,
S000A and S5001A. Also a description
on page 97 of “The Admiralty Manual
of Navigation” Vol. Il
F. A. Connop Behenna,
B.R.S. 20042. Swansea,
S. Wales.

19 Set for V.H.F.

From recent correspondence in our
magazine, I understand several readers
are interested in the v.h.f. frequencies.
I also understand that most surplus
gear for v.h.f. is crystal controlled. But
these people can buy, for a small sum,
the old 19 set and obtain wonderful
results from the “B” set. On such a rig
I have used plug-in coils—yes on v.h.f.!
—and had marvellous results, with no
other mods other than the changing of
the little coil at the front of the set. 1
have also had this set down to the
radio control bands, and very good it

was, too.
T. Heslop. ~Brandon,
Co. Durham.
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'POWER SUPPLIES

power without which it cannot function. It

is not proposed to cover battery operation
in this article, it is, proposed instead, to examine
mains power supplies in some detail because these
can vary from the very simple to the very complex.
There are also several fundamental requirements
that are not always appreciated, or are overlooked,
when designing a power supply.

Where valves are concerned, the power supply
will have to provide a low voltage for the filaments,
usually 6:3V. It may have to provide the voltage
in one of several ways; floating, i.e. neither side
connected to chassis; centre-tapped, i.e. the wind-
ing is in two halves, the centre being connected to
chassis; or simply with one end connected to chassis
and the other used to feed the filaments. If a
filament winding has no centre tap it is possible to
provide an artificial centre tap by connecting two
470 or 1009 resistors across it in series, using their
junction as the centre tap. A potentiometer can
fulfill the same purpose with its wiper connected
to chassis, in which case the ‘“centre tap” can be
varied so that either end of the winding can be
earthed at will, or it can be set at any intermediate
position desired. This potentiometer is known as a
“humdinger” and can be used to minimise hum
signals flowing in the circuit. A leakage from heater
to cathode or heater to grid would allow these hum
signals to flow, as would siting of the heater wires
near a low signal level grid. The humdinger
minimises hum by introducing a voltage of opposite
phase, to cancel out the original offending signal.

Valves also require a source of high tension volt-
age which must be rectified by means of a valve
or metal rectifier (in this context the term “metal”
includes selenium, silicon and germanium, fed from
a suitable high voltage winding on the mains trans-
former. (Universal or a.c./d.c. power supplies which
do not use a transformer will be covered later in
the article.) The primary requirements of this recti-
fier is that it should be able to handle the voltage
fed into it, and supply the current demands of the
circuit it supplies. There are three main ways of
converting the AV fed to the rectifier into the DV
required by the circuits (1) half wave (2) full wave
and (3) bridge; see Fig. 1. The circuit configuration
is independent of the type of rectifier, apart from the
heater supply required by the valve. In all cases the
output from the rectifier is positive, though it can if
necessary, be reversed so that its output is negative.
Its action is to remove one of the peaks of the
alternating voltage fed into it, leaving us with a
pulsating DV output, that is in its present form,
totally unsuited to feeding the majority of electronic
equipment. This can be readily appreciated from
Fig. 2 which shows the raw rectified AV input/out-
put waveforms from a half wave rectifier.

! LL electronic equipment requires a source of
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by H. T. Kitchen

Figure 3 shows the action of the'full wave recti-
fier, from which it will be seen that the rectifiers
conduct twice per cycle instead of once as in the
half wave circuit. Consequently the output will
consist of twice as many positive (or negative)
peaks. The rectifiers do not conduct simultaneously,
but conduct in anti phase, i.e., MR1 conducts when
MR2 is non-conducting and vice versa. With the
normal 50c/s mains the output from MRI1, MR2
will pulsate at 100c/s.

VALVES OR METAL RECTIFIERS

The choice between a valve rectifier and a metal
rectifier requires careful consideration as both have
their advantages and disadvantages. For normal
amateur usage, their voltage and current ratings
can be regarded as being identical, so that the
difference has to be resolved in terms of instan-
taneous current supply at the moment of switchirig
on. The valve rectifier has a heater which requires
a certain warming up time, which in the case of
indirectly heated valves is quite appreciable, before
the valve will conduct. The valves which form the
load will also have been warming up at roughly the
same rate, so that the output voltage at the recti-
fier’s cathode will not differ very greatly at any
given moment.

The metal rectifier does rot have to be heated
and conducts immediately the power is switched on.
The valves forming the load will not have warmed
up, so that the current drawn will be negligible,
resulting in the h.t. voltage rising not to its working
level but to a level of AV.¥/2 which in the case of
a 300V AV input will be 425V, until such time as
the valves warm up and start drawing current. This
is not the only disadvantage of the metal rectifier,
for at the moment of switching on, the following
reservoir capacitor will be discharged and will there-
fore act as a virtual dead short across the rectifier.
The initial current surge will be limited only by
the total series resistance as presented by the trans-
former winding, necessitating the inclusion of a
surge limiting resistor either immediately preceding
or following the rectifier. This current surge will
take place with a valve rectifier if the power is
switched off and then immediately switched on
again, before the cathode has time to cool down.
Failure of rectifiers is often accelerated by continual
switching off and on without allowing adequate
cooling down time.

Directly heated valve rectifiers fall midway
between the metal and the indirectly heated valve
types as far as current surges are concerned, and
are more prone to failure with continual switching
off and on as the DV power output is obtained
from the heater itself, which will thus go open
circuit.
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AV
TUNER-AMPLIFIERS

WITH

STEREQ RADID

227M MONO TUNER-AMPLIFIER £40 1 6
(illustrated)

127 STEREO TUNER-AMPLIFIER £f40 1 6
(excluding stereo radio decoder)

127M MONO TUNER-AMPLIFIER £29 18 9

OPTIONAL CASE teak and vinyl hide £3 10 0

Three tuner-amplifiers, identical in size and similar
in styling, each with the same high performance
AM-FM Tuner incorporated.

The 227M provides 10 watts power output whilst
the 127M, with 5 watts output, is designed for those
whose power requirements are more modest.

The 127 is the stereo version of 127M, having two
amplifiers, each of 5 watts output.

All three have similar facilities; pickup and tape
inputs, tape recording output, bass and treble tone
controls.

M5 STEREO RADIO DECODER £14 10 O
Enabling any of our current stereo tuner-amplifiers
and tuners to receive the BBC’s new stereo
broadcasts.

For full details and technical specifications of all
models, plus list of stockists, post coupon or write
mentioning 1 PW67.

ARMSTRONG AUDIO LTD
WARLTERS ROAD, LONDON N7
telephone North 3213

Make Your Ability

UNLIMITED OPPORTUNITIES exist today for “getting
on” ... but only for the fully trained man. Let ICS’s tuition
develop your talents and help you to success.
STUDY IS EASY with ICS guidance. The courses are
thorough. Printed manuals, fully illustrated, make study

simple and progress sure.

YOUR ROAD TO SUCCESS can start from here—today.
Complete this coupon and post it to us, for full particulars
of the course which interests you. MODERATE FEES

INCLUDE ALL BOOKS.

Take the right course now . .

ADVERTISING & ART

. Copywriting, Cartooning
Layout and Typography
Commercial Iilustrating
0ll & Water Colour

' BUILDING & CIVIL ENG’NG
Architecture, Bricklaying
Building Construction
Builders’ Draughtsman
Builders' Quantities
Interior Decoration
Quantity Surveying
Heating & Ventilation
Carpeniry & Joincry

COMMERCE
Book-keeping
Accountancy & Costing
Business Training
Office Training

. Purchasing, Storekeeping
Secretaryship
8horthand & Typing
Computer Programming
Small Business Owners

DRAUGHTSMANSHIP
Architectural, Mechanical
Drawing Office Practice

ELECTRONICS
Computers

Electronic Techniciang
Industriai Electronics

PARMING
Arable & Livestock
Pig & Poultry Keeping

GENERAL EDUCATION
G.C.E. subjects at Ordinary &
Advanced Level

Good English

Foreign Languages

Farm Management & Accounts

HORTICULTURE

Home Gardening

Park Gardening

Market Gardening
MANAGEMENT

Business Management
Hotel Management
Industrial Management
Office Management
Personne] Management
Publ ¢ Relations (IPR)
Transport Management
‘Works Management

Work Btudy

Foremanship
MECHANICAL & MOTOR ENG'NG
Engineering Maths.

Diese! Engines, Welding
Industrial Instrumentation
‘Workshop Practice
Refrigeration

Motor Mechanics, ete.
POLICE

Entrance Examination
Police Promotion
PHOTOGRAPHY

Practical Photography
RADIO, TV & ELECTRICAL
Bervicing & Engineeri
Radio Construction (with Kits)
P.M.G. Certificates
Telecommunications
Electricians

Eiectrical Contractors

SELLING

Company Reps.

Sales Management
Marketing

WRITING FOR PROFIT
Televislon Beriptwriting
Bhort-story Writing
Free-lance Journailsm

INTENSIVE COACHING for all prlncipal examinations—G.C.E.,

Work Study, Manage-
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Fig. 1: Rectjfier configurations.

Fig. 2: Before and after with a diode in the line.

Fig 3: Ripple frequency after full-wave rectification
/s twice the original frequency.

Fig. 4: Rectifiers in series and parallel.

Fig. 5: Action of the reservoir capacitor.

Fig. 6: Conventional T smoothing section.

Fig. 7: Impedance considerations for the single section
(a) and for the double section (b).

Fig. 8: Simple voltage doubler.
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Valve rectifiers are somewhat critical as regards
siting and positioning unlike metal rectifiers, unless
of the finned variety, which require proper position-
ing with the fins in a vertical position. The magnetic
field from a mains transformer can be quite strong,
and valve rectifiers are averse to being in a strong
magnetic field. [t is inadvisable to mount some
types in a horizontal position as the internals can
expand when hot, allowing parts to come into con-
tact which would normally be kept apart if mounted
correctly. If in doubt the maker’s literature should
be consulted.

SERIES OR PARALLEL

Rectifiers can be connected in series or parallel
providing some simple precautions are taken to
equalise the loading so that it is shared equally
between the total number of rectifiers. With series
connection, each rectifier should be shunted by a
moderately high value resistor so that differences in
forward/reverse resistances are minimised. With
parallel connection each rectifier should have a
series resistor carefully chosen to have negligible
effect on the current drawn. By this means the
current is distributed more evenly, the resistor
serving to limit the current passed by any rectifier
whose forward resistance may be lower than its
fellows.

SMOOTHING

Whatever rectifying configuration we use we are
still left with a DV that pulsates between its positive
peak value and zero. In order to provide a more
acceptable DV we may connect a capacitor across
the output from the rectifier. This is C in
Figs. 1 a,b,c, and its effect upon the pulsating volt-
age is illustrated in Fig. 5 in which the capacitor is
charged to a value of ¥/2.AV or to the peak value
of the AV input during which time the rectifier
passes current. The rectifier will not pass any
current until such time as the instantaneous AV
value exceeds the DV across the capacitor. This is
where the resistor RL, representing the external
load, comes in by discharging C, and sets into
motion the following cycle of events. C is charged
by every positive peak from the rectifier. On the
negative swings the voltage starts to fall due to the
lack of of the charging pulses. The capacitor now
starts to discharge into RL at the normal ex-
ponential discharge rate, so maintaining the DV at
an average value less than its peak, but appreciably
greater than zero, the actual value depending on the
value of C and the current demands of RL. By
making C very large or reducing I. RL and DV
can be maintained at a level approaching the peak
voltage. As the AV falls below the voltage across
C, the rectifier current diminishes until it ceases
completely when AV = O.

The voltage across the rectifier differs appreciably
when C is connected across the output. Without C,
the maximum voltage across the rectifier is equal
to AV but with C in circuit this increases to
2AV.y/2 which is the sum of the DV and AV com-
ponents, and is due to the fact that without C the

rectifier passes current during the positive peaks,
but with C in circuit the current flows for only a
short portion of each peak. During negative going
peaks the current is supplied by C discharging into
RL until it is met by the next positive peak which
charges C again. Since the transformer supplies the
current demands of RL it is necessary for the average
value of the current pulse in each cycle to equal the
mean current output, which requires a very large
peak current value in relation to the mean current.
All these effects are illustrated in Fig. 5.

IMPROVING THE SMOOTHING

We now have a partially smoothed pulsating DV
supply which varies from the PK value of the AV
input, to a value determined by Cl where C is the
reservoir capacitor and 1 the current drawn by RL.
This is the amplitude of the ripple voltage, as the
variations are termed, with the charge/discharge
portions having a saw tooth appearance. Whilst this
partially smoothed DV is obviously preferable to raw
or unsmoothed DV for most applications, it is, as a
rule unacceptable even in its present form, particu-
larly when used to power equipment that handles
low level signals. Stages that handle signals in the
mV region obviously require an h.t. supply having
a correspondingly lower level of ripple voltage if
the output is not to contain a large percentage of
h.t. induced hum. This additional smoothing can
be provided in one of two ways. At one time the
standard, if not only method, was by inserting an
iron cored choke in series with the h.t. supply with
a capacitor following, these components forming
with the capacitor already present, a low pass @
section filter which will be recognised as forming
the conventional smoothing circuit. The operation
of these components Fig. 6 is quite simple. Cl and
C2 are made sufficiently large in capacity to present
the ripple voltage with a low impedance path to
earth, whilst the choke presents a fairly high
series impedance to the same signal, having
a very low ZF (zero frequency, ie d.c.)
resistance jn order to minimise the voltage dropped
across it. LC smoothing can be very effective but
it has the disadvantage that the current passing
through the coil has a tendency to create a strong
magnetic field in the vicinity of the choke. Although
this may be of little consequence in some applica-
tions, there is a very real danger that nearby
inductors may be within the range of the magnetic
field which will not only have a steady state due
to the passage of the ZF current, but also a field
varying at 50c/s or 100c¢/s (depending whether half
wave or full wave rectification is being employed).
This field, which will be somewhat weaker than the
steady state field, may react inductively with other
inductors, such as tape replay heads, bass or treble
boost coils, etc., and result in hum being introduced
into the signal. The steady state field is not without
its dangers since it can magnetize tape record replay
heads with an attendant increase in the general noise
level. Where such a choke is mounted close to the
c.r.t. of an oscilloscope or TV receiver, the magnetic
field can play havoc with the display. Care is there-
fore necessary when choosing the site for such a
choke.
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EXTRA SMOOTHING SECTIONS

It is possible to connect several such 7 sections in
series where a really pure DV output is required, each
section being considered as a divider network where a
high impedance (the choke) is connected in series with a
low impedance section (the capacitor) the ripple being

. 1
reduced approximately by 5 = ZPZs
reduction factor and Zp and Zs the high and low or
parallel and series impedance sections of Fig. 7. If
two sections are placed in series with identical com-
ponents, the degree of filtering afforded is given by

ZP, ZP,
n2  ZP,+Z7ZS, ZP,-+-ZS,
on indefinitely, in which case the degree of filtering will

where; is the

1
be equal to T where x represents the number of sec-

tions. !
When magnetic fields cannot be tolerated and the
current demands are-not excessive, the choke can be
replaced by a resistor. Since the steady state DV and
the ripple voltage are affected equally by such a resistor,
it will be obvious that either the current drawn by the
load will have to be limited or the value of the resistor
will have to be kept as low as possible. Some compensa-
tion for a low value R can be had by making C1 and C2
larger in capacity when compared to the original LC
configuration. The calculation of the reduction in
ripple is complicated by the fact that the resistive and
capacitive reactances are 90° out of phase and so we
have to use vectors to arrive1 at an answer, For the

curious, iis equal to , though my own
n

VR ()

crude but effective method is to select R so that not too
much voltage is lost and then pile on the capacitors!
RC smoothing is free from magnetic fields but can
generate much heat if an appreciable current is passed
through R, and for this reason is mostly used on high
voltage low current applications, such as smoothing
out oscilloscope e.h.t. supplies where voltages are in
the kV region and currents in the nA or mA region.
Resistances are measured in 100k Q values and capaci-

1
tors in 755 of a uF.

VOLTAGE DOUBLER

We come now to an application where rectifiers
not only provide DV from an AV input, but
increase it as well, to twice the input voltage or
even higher, but usually at the expense of a reduc-
tion in the amount of current that,can be drawn
from the input. The application concerns the volt-
age doubling, trebling, quadrupling, etc. configura-
tions, of which the simplest, the doubler, is shown
in Fig. 8. The operation of this circuit which recti-
fies the AV input voltage and increases it by a
factor of 2.#/2AV is quite simple, and can be com-
menced at the moment the input to Cl becomes
positive. At this instant MR2 conducts, placing a
virtual short across C1 which is charged to a voltage
of ¥/2AV As the polarity to C1 is changed to nega-
tive, MR2 cuts off or does not conduct. MRI1
however is “facing” the right way and does conduct.
Since Cl1 has already been charged up by the
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. This process can be carried -

previous pulse, the output from MRl will consist
of this voltage plus the transformer secondary volt-
age so that the final charge across C2 is 2.4/2AV.
It must be remembered that Cl is charged to the
peak value of the AV, not to its RMS value.

The current output from a voltage doubler is
limited not only by the transformer and MRI,
MR2, but also by the value of Cl and cannot there-
fore compare with voltage increases obtained by a
straightforward voltage step up transformer. The
idea can be extended indefinitely but, as would be
expected, the increase in voltage is accompanied by
a corresponding decrease in current. Assuming
1009% efficiency (needless to say this cannot be
achieved), the current is halved every time the
voltage is doubled, thus keeping the wattage
constant.

WATCH CURRENT AND VOLTAGE
RATINGS

Although voltage doublers are most commonly
employed in providing high voltage low current out-
puts, such as the e.h.t. supply for an oscilloscope
where V is in the 1 to 3kV region and I around
a mA, it is possible to use a voltage doubler to
supply, say, 450v from the normal mains, at a
current ranging from a few mA to 100mA or more.
The value of Cl can range between 0-1uF and
1-0uF for the oscilloscope e.h.t., to 100#A or more
for the high current power pack. The capacitor
used in this position must be rated at least 2.4/2 the
input voltage, so that a secondary having an output
of 300V RMS would require C1 to have a working
voltage of at least 840V. It is not a bad idea to
rate all components rather more conservatively than
is absolutely necessary, as this improves the safety
margin and leads to a longer and more reliable
working life for the equipment as a whole. Thus
a 1kV component for the previous example would
be preferable to the bare minimum of 840V, whilst
a 1'5kV component would double the safety
margin.

The same remarks apply.to the two rectifiers
which should have adequate voltage ratings as well
as the more obvious current ratings. During its
conducting state MR2 has to withstand the full peak
voltage applied to it and during its non-conducting
state the peak voltage, plus the voltage across CI.
During its conducting state, the voltage applied to
MRI1 is the PK.AV input plus the voltage across
Cl and during its non conducting state it has to
withstand the PK.AV input until C1 is charged up.
Again, the principle of conservative rating is well
worth applying.

The design of low voltage power supplies can
be carried out along similar lines, as long as we
bear in mind that the series impedance as repre-
sented by the choke or resistor must have a very
low ZF resistance in order to minimise the voltage
dropped across it. As a general rule, RC smoothing
is uneconomical when applied to low voltage, high
current, supplies because the DV dropped across it
is “lost” as far as the terminal voltage is concerned.
Where such a voltage loss is unacceptable resort
must be made to LC smoothing. If the choke is
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LONDON:

18 Tottenham Court Road, W.1,
23 Tottenham Court Road, W.1
309 Edgware Road, W.2

109 Pleet Street, E.C.4.

162 Holloway Road, N.7.

MUS 5929/0095
MUSeum 3451
PADdington 6963
FLEet Street 5812/8
NORth 7941

220 Edgware Road, W.2.

ST VR FLEGTRONIG GENTRES

ORDER & ALL ENQUIRIES TOQ: DEPT. PW. 3-56 EDEN GROVE, HOLLOWAY, LONDON, N.7 Tel. NORth 8161/5.
9 Camberwell Church Street, 8.E.5.

CROYDON: 12 Suftolk Houss, George Street,

BRISTOL: 26 Merchant Street, Bristol 1. Bristol 20261

MEMBER
OF THE
PANTIYA
GROUP OF
COMPANIES

RODaey 3876 LIVERPOOL: 58 Lord Birest. Royal 7450
PADdington 8607 95100 Wichy Grove, M/c 4. Blackfriars 5370/6248
HEFFIELD: 125 The Moor. Shofteld 9903

MUNicipal 3250  NOTTINGHAM: Eastown House, Lincoln S
Nottinxhnm 45889

stern-clyne’s
NEWEST GREATEST

solid-state
integrated Stereo
amplifier ¢ 13 WATTS PER CHANNEL

The most sdvanoed design in bnlll.nt new kit form—eo simplified vou can build it to
ds without lized knowledge and with simple tools. Designed

tor kit bullders from the beginning with a system of wiring that enablea you to complete

each solder joint as you proceed; nothing is soldered twice and there are no unfinished

Joints left waiting to overlook!

SULTAN performance is a natural result of superb design incorporating the most advanced

fully proved semi-conductors, and modular substage construction that permits

MONOGRAM
AMPLIFIER & ACCESSORIES

Buperb space and cost economy
design specially developed by
Mullard Research Laboratories
andquality constructed by 8tern-
Clyne. Actually uses only one
multivalve but provides an un-
distorted output from any stan-
dard xtal pick-up. Plus features
include Bass Boost and Treble
Cut contrals, panel illumination
and specially wound output
transformer. Bize only 10 x 24 x
4in., 1in. high. Silver hammer
chassia finish satin silver finish

engraved panel. IRCE
'ESSORIES QNLY: dpecially designed PC3 Carrying case
Kit of parts fa.1 DD takes Monogram Amplifier, 8 x 5 Elliptical Speaker (illus-

Carr. 4/8. strated) and any standard turntable or Autochanger. Size
Assembled EG D D overall 18 x 16, 1/2 x 8, 1/2 in. Handsomely finished in dark
and tested bt grey fabric weave. PC3 Case £3.5.0. Carriage 5/6d. 8 x §

Carriage 4/8. Speaker £1. Carriage 2/6d.

quality control and precise matching at every-stage of bly. Particular attenti

has been given to the provision of all the additi | input, output, and power take-off
tacilities ever likely to be required. The compact sized, craftsman finished teak cabinet
and restrained styling ensures unobtrusive, harmonjous matching with almost any decor.

Bultan kit of parts

£29.8.0

Carr. & Ins. 8/6
Assembled & teated

£39.18.0

Carr. & Ins. 8/6

BRIEF SPECIFICATION:

18 watts per channel. Frequency response 30-26,000 cycles.
Harmonic distortion less than 0.259% at full output.
Crosstalk—better than 50 db at 1 ke/s. Hum and noise 52
db below full output. For 200/250 volts AC mains. Qutput
sultable for 8 to 16 ohm speakers. Finished with Black/
8ilver mirror edge panel and complete in teak veneered
case, size overall: 13 x 11 x 5} in. H.P. available.

TEST 8 MULTIMETER

Compact all purpose tester with 12 lpechl.ly
selooted ranges for al.l home and motor car wiring

the versatile VERITONE 30

high power amplifier

% for discriminating Hi-Fi
% brilliant guitar reproduction

J crystal clear P.A. tor meetings, i | ; l t ;
fetes, all outdoor aotivities h

A magnificent professional instrument @ 30 WATT
with a performance to aatisfy the Hi-Fi OUTPUT

enthusiast, plus superbly engineered construction and facilities that fulfil every ampliier

need. Veritone 30 is packed with clean distortion-free power and a host of features found in

i costing 3 times as much. It combines main amplifier, giving a true 30 watts

and servi radio, TV fixing,
hobby work, ete. Extremely robust conmnction

output, 1} with two sep mixer inputs. Volume, Bass and Treble

employs rugxed large scale meter
plug in range selection to obviate switoh wur
defects and ensure trouble-free life. In tough
metal backed impact resisting case. Ranges:
0-10-250-500-1,000v. A.C. and D.C. (sens. 1,000
ohms per Jolt) 0-1-250 mA D.C. current. 0-10,000-
100,000 ohms resistance. Size oniy 45" x 34" x 14"
deep. Complete with test leads and battery.

(3 or 15 ohms), and extra power supply outputs of
300 volts at 40 m.A and 6.3 volte at 2A to drive auxiliary equipment. Veritone 30 is both an
excellent rugged service PA amplifier, and the heart of a superlative Hi-Fi aystem. It
makes an !deal basis for a guitar amplifier with inputs for 2 guitars.

£ 1 6 10 BRIEF SPECIFICATION

Carr. &

Inputs 10 mV and 100 mV for 60 watts at 1 kc/s.
Ins. 10/-

Response 25-20,000 ¢fs. Nolse level —656 db at full
output. Bass +11 db to —13 db. Treble +5 db to

=1 * FABULOUS

microphone bargain !
TWO MICROPHONES, TWO STANDS

PLUS ACCESSORIES, COVER EVERY
MICROPHONE OCCASION

LOOK WHAT YOU GET

® TENSILIZED, prestretched, exira sirong
©® Fully frequency spectrum response

@ Guaranteed playing timea
STERN-CLYNE make huge bulk Purchases
of recording tapes from the world’s biggest
mnnulacturen_md hnnlg on the enormoul
Price

quality is nnequalled: Tensilized to emure
the most permanent type of base. Highly re-

gistant to breakage, moisture, heat, cold or

humidity. Highly polished, splice-tree finish | for only Carriage
Smooth output throughout entire audio 7/6d
range. Ideal for your most treasured record- L] L]

ings, ohennenonghto usesallthe time_Double-

¥ boxed. Available in
both P.V.C. and Polyuter qualities.
TENSILIZED P.V.C.

1 S8TICK MICROPHONE
Superlative 5 in., wide-range crystaltype

in beautifully styled housing finished |
3in. " 2500 Long Play 5 6 | hummibly tnid bowne apune
Sin.  S0Oft Long Play 10 0 | ot braided neck cord: stand adaptor
» » and shielde: € .
5%in. 1,200ft. Long Play 12 6
Tin. 1,200ft. Standard 12 6 £ LAPEL MICROPHONE
7in. 1,800ft. Long Play 15 0 S\gper-shum, l{l"s;ﬂy . ;ensl;é\;e dcry?]tial
microphone wi ol an |Z€1 e.
gfl’i]sn‘ls%%% Pgléﬁsizgl’gl ay 11 6 f‘ittedp with spring Gip and completéwith
5in. 1,200t Double Play 15 0 O (2D CR DD e
5%in. l,800ﬁ. Double Play 22 6 3 FLOOR STAND
5.ﬂn- 2,400ft. Triple Play 37 6 Three-section heavily chromed tubular
7in. 2,400ft. Double Play 25 0 atee] telescopic type with heavy caat
Tin. 3,600ft. Triple Play 50 0 base. Fitted with friction locks and

TRIPLE BARGAIN OFFER threaded end for stand adaptor.

3-Reel packs of 3in. Professional qualny
tape in self mailing boxes with fill-in
address label on reverse. Works on all

tape recorders. 250ft. per 13/6

reel. Famous Audio Mag:
netiec brand. P. & P. 1/6d
SEND FOR CATALOGUE
A 1{- P.O. brings new 100-page Sound & BScience Catalogue
packed with unique items; profusely fllustrated.

4 DESK OR TABLE STAND
Black crackle finish horseshoe base
carries heavily chromed flexible swan-
neck stem and fixed tube.

Optional top
oover £1.15.0.

=15 db. Qutput imp. 3 and 18 chms. Valves 2 x
EF86, 2 x EL34, ECC83, G234. Power coms. 125
watt. Bize 14 x 9 x 6} In. (7} in. with cover). Weight
H P “available 214 Ib. Bilver grey hammer finish with silver perspex
Send for details control pane! earrying indicator lamp.

j| SUPERB NEW

FMI VHF TUNER

Specially designed for the
Amateur builder, a new
: U sensitive tuner unit that
provides stable, inter-
ference-free reception of
BBC FM (ransmissious.
High quality output
signal ensures optimum performance from
any Hi-Ffi auodio system; superb styling
makes for harmonious installstion with
existing equipment. Reliable easily aligned circunlt employs RF stage,
tuned anode tuned grid freq. changer, £ IF’s Noise Limiter and Ratlo
Detector. Input sens. 100mV for 40 db. Distortion less than 1% st full
deviation. Power req. 200v at 20mA and 6.8v at 1.8A. Panel biack and

silver grey, size 8 x bin.
PM Kit of parts £7.9_6 Optim;;lej:v;:r»:’xk’&m.o
Assembled and Optional Power Pack
andetl:lt:d o £1 0'9'6 ’l‘;peml‘)lm‘l)em;le«; 053.10.0
Carriage 4/- e 3/6
TEST 7
39/6 POCKET MULTIMETER
| gty A realy versatile instrument that
Carr. 8/~ makes a handy pooket-size tool.
g Measures AC or DC voltage in three
ranges of 0-15-160-1000v. Resistance
0-1000.000 ohms, and Current 0-150

mA. DC. Size only 34 x 8} x 1}in.,
with ingenious dial design providing
& clear, easily read scale. Complete
with battery and test leads.
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144-146 WELLFIELD

R.S.T. VALVE MAIL ORDER CO.
ROAD, STREATHAM, S.W.16

brand new

All valves

Open

Mon.—Sat.9 a.m.
—5.45p.m.
No Earty Closing

Daily

to Callers

PLEASE NOTE

OUR NEW ADDRESS

and boxed Tel. STR 0199, 1649
OA2  5/3 | 6BEG  4/6 | 6K6GT 5/- | 7R7  18/6 | 19AQ5 7/8 | 50L6GT /- | DF96 6/~ | RCFS0 7/- | EMBL  7/-| PUCISY10/-) 8130 12/6 ) UM8o -
oc3  5/- | 6BH6 7/- | 6K7M /- | 787  17/9 | 20D1  10/- | 75 5/- | DH77 3/6 | ECF82 7/- | EM84 7/~ | PCF80 8/8 | 8P4 9/- | UU6 13/6
1A7 7/9 | 6BJ6  7]- | 6K7G _ 1/8 | 7Y4 7/8 | 20F2  11/- | 78 4/8 | DK32 7/ | ECH21 19/- | EBU15027/6 | PCF82 8/ 8P4l 1/6 | UU7 13/
1D5 6/ | 6BQ7A 7/- | 6KIGT 4/6 | 9BW6 8/- | 20L1  13/- | 80 5/- | DK91 5/ | ECH35 11/- | EY51  7/- | PCF84 8/- | 8P6L  1/- | UU9  8/=
1H5  7/6 | 6BR7 10/6 | 6KsM 8/6 | 10C1 9/~ | 20P4 12/6 | 85A2  8/8 | DKoo 8/- | ECH42 9/~ | EYS6 /8 [ POF86 8/~ 8U25 16/6 | UY3l 718
ILD5 5/~ | 6BR8 7/6 | 6K8G  8/- [ 1002 1g/- | 20P5 12/- | 150B2 14/6 | DK96  6/6 | ECHBL §/3 | EZ35  4/9 | POFS01 9/9 | 8U215012/6 | UY4l  6/3
INSGT B/- | 6B87 16/9 | KS8GT 8/3 [ 10F1 12/6 | 25A6  6/6 | 150C4 12[8 DL70 7/- | ECH83 7/- | EZ4o  7/- | PCFs02 9/9 | T41 9f-| UYB5 5/
1R5  5/- | gpwe 776 | 6K25 20/ | 10¥3 12/ | 25L6GT 4/8 [ 801 5/- | DL92 4/9 | ECL8O 6/6 | EZ41  8/- | PCF80510/9 | TDD4 7/ | VMP4G17/-
184 5/- | ggw7 8/6 | 6L1 9/6 | 1or0  gfg | 20¥5  6/- | 807 7/9 | DLo3 3/ | ECL82 6/8 | EZ80 5/ | PCF80612/- [ U10 7- | vrin 27/8
185 3/3 | 6Ca 19 | 6L6G 7= | jorig of |20Z¢ 8/8|813 B0/~ | DL94  5/9 | ECLS3 8/~ Ez8L 5/ PCF80811/6 | Ul4 7- | VR105/30
1T4 2/6 | 6056 4f- [ 6LI8  7/6 | 1011 10/~ |20%0  7/-|866 10/~ | DL95  8/6 | BCLSG 8/9 | Gz30 88 | PCL&2 7/-| U9 30/ 5/-
344 3/8 | acg afo | 997G 5/8 | 1oT'p11 10/ | 2026 1L/~ | 954 4j- | DL98 6j- | EF9 20/~ | Gz32 9/ | PCL83 8/8 | U25  9/8 | VR150/30
3Q4 6/8 | sosG 64 6Q7GT 9/- | 10p1s 12/e | 28D7  5/= | 1625 5/~ | DM70 5/~ | BK35  B/-| Gz34 10/ | POLS4 /3, U26 8/6 5/-
3Q5  6/8 | aonag 2o/e | OSA7 /- | 19aWs 15/- | 30C1  6/8 | 4022AR15/ | DYBE 8/6 | EF37A 7/6 | KT36 23/6 | PCL85 8/6 | U78  3/8 | VT25 29/~
384 afg | HODAA B8 | 63c7 616 | 1oamg aje | 30C15 9/9 | 5763 10/8 | DYST 7/8 EF39  6/- | KT61 17/6 | PCL88 8/6 | U191 11/-| VT3l 59/—
3V4  5/9 | dows 12' A8G7  4/- | 1oaT7 g3 | 30C17 12/-|7193  1/6 | ESSCC 12/ | EF4l 8/8 | KT66 20/- | PENA420/- | U251 11/8 | VUILL
5R40  8/9 | gpg 2;; 6SH7  2/6 | 15406 g9 | 30Fo 10/ | 7475 = 2/8| EA30 2/~ | EF30 2/- | KT81 10/- | PENB420/- | U0l 13/- | VUI20 12/6
5U4G  4/- [ gpp &9 | 6877 5/- | 12au7 4 | 30FL1 10/8 | ATP4 1/ EABCSOS/B EF80  5/- | KTs8 27/6 | PEN45 6/- | U403  6/8 [ VU508 30/-
5V4G  8/- /9 | Gak7GT 479 | 1. 30L15 11/- | ATPG  7/- | EAV42 EF85 6/8 | KTW61 4/38 | PEN46 2/9 | US01 16/8 [ WSIM 5/-
5Y3GT 5/- | 6FL  9/- [ ear7GT 4/9 | 12AXT 519 30117 11/- | ATPT 4/ Ei 4/6 EF86  6/3 | KIZ41 8/- | PL36 9/ | UABC8O5/6 | X79  41/-
4 8- | 6F3G  5/-| gsn7aT 4/~ | 12BAS 8/~ 30p1a g/ | AU2 30/- | EBOL  3/- | EFS9  5/6 | ML4  17/6 | PL8L /6| UAF42 8/9 XHLS 5/-
oa002 ojg | 6F6C 4/~ |ggq7  g)- | 12BES 513 | 30p1o 18/- | AUS 6/- | EBC33 6/ [ EF91 3/3 | ML6 12/¢ | PLS2  8/6| UBCil 8/ | XP15 5/-
A7 18/- | 6F8G 4/8 eumr 10/~ | 12C86T %/6 | 30pL1 11/- | Azl  8/9 | EBC4l 8/3 | EF92  2/6 | MSP4 12/8 | PL83 6/~ | UBCSl 7/8 | X8G1-510/~
6ASG 12/6 | 6F11 12/8 716 | 121 19/8 | 30PL1318/- | AZ31  7/9 | EBCS0 3/9 | EF98 9/ [ MU14 4/~ | PL81  6/6) UBFS0 b5/9| Y63 78
6AC7 8/ | 6F18  b/- aveM 8j- | 12J5GT 2/8 | 30PL14 18/~ | CBL31 15/~ | EBF80 6/6 | EF183 6/8 | MX40 12/6 | PL500 14/6 ( UBFS9 8/6 |+Tubes
6AK5 4/6 | 6F14 12/8 | 6veG  3/8 | 12J7GT 7/3 | 3545 17/- | CK502 5/- | EBF83 7/ | EF184 6/8 | Ni7 0/- | PX4 18/6 | UCC84 8/8 | 3RG1 40/
GALS 3/~ | 6F23 10/ | Gvear 7/- | 12K7GT 3/- | 3516 59 |CL33 12/6 | EBF8Y 6/6 | EL32 3/~ | N78  15/-| PY33  8/6 | UCCEs /6 | 3KP7 12/8
6AM5  2/@ | 6G6 2/8 | 6x4 3/6 | 12K8GT 8/- | 35w4  4/8 | CY3L 10/- | EBL1 17/6 | EL33 17/6 | N108 15/- [ PY8l 6/ | UCF80 8/8 | 5CP1  30/-
6AM6 3/3 | 6H6 1/3 | 6X56  afe | 12Q7GT 3/- | 3523 10/- | DAC32 7/6 [ EBL21 10/6 | EL34  9/8 | NGT1 3/- | PY82 5/8 | UCH42 8/8 | CV1526 40/-
6AQ5 56 | 6I5M  8/6 | 6X5GT 7/6 | 128A7  6/6 | a574GT 3/9 | DAF91 3/3 | EBL31 27/6 | ELAL 8/8 | NGT7 25/- | PY83 8/- | UCHS1 8/3 | ACR13
6AS7G 19/ | 6I5G  2/6 [ 786  11/- | 128G7  3/8 | 3575 5/8 | DAF96 6/- | ECC81 3/9 | EL42  7/6 | 0Z4 4/- | PY800 7/-| UCL82 7/8 £3.0.0
6ATG  3/9 | GIBGT 4/8 | 787 7/- | 128H7  2/9 | 37 5/~ | DCC90 8/~ | ECC82 4/9 | EL84  4/6 | PC86  9/- | PY801 7/~ | UCL83 8/8 | VRC97 35/-
8AU6 6/ | 616 3/- | 7C5  10/- | 12837 3/9 [ 42 46 | DF33  8/- | ECCB3 5/8 | EL90  5/8 | PC88 9/~ [ R2 4/- | UF41  8/- | VRC517B
6B8G  2/- | 6ITM  8/8 | 7C6 8/~ | 123K7 2/9 | 50B5 6[6 DF70 5/- | ECC84 5/6 | EL95  6/- | pPC97  7/8 [ R19 7- | UF89 /- -
6B4G 10/- | 6J7G  4/3 | 7D5 8/- | 128R7 5/~ | 50C5 DF91  2/8 | ECCB5 5/- | EM34 12/8 | PCC84  5/8 | RG5/500 UL4L  8/9 | VRC517C
68A6 4/6 | 6J7GT 8/8 | 7TH7  5/- | 1287  20/- aocnseazle DKo2 26 | ECcss 7/~ | EM80  7/- | POCBY 10/- 59/- | UL84 8/~ 0/
SPECIAL 24 HOUR SERVICE SETS OF VALVES
OBSOLETE TYPES A SPECIALITY Spec/al 24 Hour  DAF DF%, DK9S, DL96 A et of 4,24/8
QUOTATIONS FOR ANY VALVE NOT LISTED Express Mail BRAND NEW TRANSISTORS
ACI127 B/-|OC25 11/- | OCTL  4/8 | OC81  4/- | OC82D 6/-
Postage 6d. per Valve C.W.0. No C.0.D. AF114 ?,;_ 028 134_ 0Cc72 8- OCSIm/prIe 0cs3 %E
i i AF116 7/~ | OC35 6 | 0C75 8/ 12/6 | OC170
Send S.A.E. for list Order Service AF116 7/- | OC34 4/8 | OC76 6/ | OCBID 4/ | OCIT1 7/~
Manufacturers and Export Inquiries Welcome AFl117 5/-| 0C45 3/8 | OCT7 8/- | ocs2  8/- | ocz00  8/-

PUBLICATIONS for the Radio Amateur & Short Wave Listeners

RSGB Publications

Radio Data Reference Book

Technical Topics for the Radio
Amateur ..

Amateur Radio Call Book 1967

Guide to Amateur Radio

Radio Amateurs Examination
Manual .

SSB Equipment .

Communication Receivers

Log Books

RSGB Standard Log.
Listeners and Observers Log
Mobile Mini-Log .

.12/6 (14/- post paid)
10/- (10/8 ,, )
6/~ (6/6 ,, )
5/ (517 . %)
5/~ (5/9 0 )
3/- (post free)
3/- Cen »)
6/6 (7/3 post'paid)

5/6 (6/3 ,,

Magazine Subscriptions (Monthly)

CQ
QST
73

Trade enquiries invited

Further details of other RSGB Publications,

2/9 (3/3 ®» o)
44/ per annum
43/6 ,, »
30~ ., .,
and

informatian about membership of the RSGB mc/ua'mg
a free copy of the monthly RSGB Bulletin, may be
obtained on request from the Society:

RADIO SOCIETY of GREAT

BRITAIN

Other Technical Publications

Radio Amateurs Handbook
1966 (ARRL)

Radio Amateurs Handbook
1966 Buckram bound .

Transistor Radio Handbook
(Editors and Engineers) ..

Outline of Radio and Tele-
vision (Hawker-Newnes) ..

Antenna Roundup Vol. 1I
(Cowan)

Shop and Shack Shortcuts
(Cowan) . ..

Antenna Roundup Vol 1
(Cowan) .. ..

Single Sideband for “the
Amateur (ARRL) .

Antenna Book (ARRL)

Radio Amateurs VHF Manual
(ARRL)

Understanding Amateur
Radio (ARRL) ..

Parametric Amplifiers (73)

Radio Valve Data (lliffe)

Ham'’s Interpreter

Guide to Broadcastmg Statlons
(1liffe)

Radio Amateurs Operators
Handbook (Data) ..

40/-
47/6
40/-
30/-
28/6
28/-
22/-

22/6
17/-

17/-
17/-
14/6
9/6
8-
6/

5/-

(44/- post paid)

(52/-
(42/-
(34/6
(30/-
(29/6
(23/6

(23/6
(18/6

(18/6

(5/6

B N N

»)
»)

Dept. P.W., 28 Little Russell Street
London, W.C.1.

HOL. 7373.2444
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wound with heavy gauge wire, the ZF resistance can
be made negligible whilst still maintaining a high
inductive reactance to AV. Capacitances are gen-
erally much higher with low voltage supplies, values
up to SO004F are common. The rectifiers used for
low voltage supplies are almost without exception of
the metal variety, arranged either in a full wave or
bridge configuration. The latter has the advantage
that there are always two rectifiers in series at
any one instant, and the maximum inverse voltage
across any one rectifier out of a series pair is only
half the terminal voltage. This makes it possible
to use lower voltage rectifiers having correspond-
ingly higher current ratings than would be possible
with the normal full wave or half wave con-
figurations.

REGULATION

The voltage output of a power supply is not fixed,
but varies with the current drawn from it, the voltage
falling with increasing current, until a limit is
reached when no more current can be extracted
even if the output is short circuited to earth. Since
the output terminals of the supply are s/c to earth,
it will be obvious that the resistance limiting the
flow of current cannot be external to the power
supply but must be integral with, or contained
within, the power supply itself. This resistance is
made up of the resistance of the transformers
windings in series with the internal resistance of the
valve. Although the overall internal resistance is
more of academic than of practical interest, it is
worth pursuing a little further because it affects the
regulation of the power supply (which is the
variation in terminal voltage caused by varying
current) and that is one aspect that is of interest to
many people, particularly those who are of an
experimental turn of mind.

CALCULATING INTERNAL
RESISTANCE

The internal resistance of a power supply can be
considered as a resistance in series with the terminal
voltage and can be calculated by a number of
means. The obvious method of short circuiting the
output terminals and measuring the flow of current
is used for the low voltage batteries but is
impractical and possibly destructive when applied
to mains powered supplies. In any case it smacks
of the “brute force and ignorance” technique and
as such need not concern us further.

An alternative and more elegant way is to measure
the terminal voltage for any given current drawn,
and then measure it again at a different current. If
we call the first voltage and current readings E' and
I' and the second voltage and current readings E°
and I, the internal resistance will be given by the

¢ s

simple equation T X T = R (internal) where IR is
the internal resistance. Let us take an example
from a-simple power pack the author uses for non
critical applications. At a current output of 25mA
the terminal voltage is 250V falling to 230V at

60mA. Substituting for E' I' and E* I’ we have

5
;ﬂ)x _ or R (internal) = 380, to the nearest

25 230
round figure.

Yet another method is to measure the open circuit
terminal voltage with a low consumption voltmeter
and then connect a load into circuit and measure,
if possible, the instantaneous change in voltage. The
voltmeter must have no overshoot and must respond
very quickly if the reading is to have any|pretepsions
to accuracy. In this case R (internal) =E—E,]§ x RL
where RL is the external load resistance, and E'
and E? the “before and after” voltages. In my
own view the method is inferior (from the
amateur’s point of view, and excluding professional
establishments) to the previous method since it
relies on the operator having a very swift—and
sure—hand and eye when reading and noting the
voltage change, as well as on a suitable voltmeter.

CONSTANT VOLTAGE

If it is essential to maintain the output terminal
voltage constant, irrespective of varying current
demands, recourse will have to be made to a
stabilised or regulated supply. A very simple and
crude form of this would be a variable resistor in
series with the output voltage which could be
manually adjusted to maintain the terminal voltage
reasonably constant. Such a device would be
wasteful of power since the excess voltage has to
be dropped across it, but even more serious is the
fact that this device would be useful only if the rate
of current change was slow enough to enable human
mind and muscle to keep in step with it, quite apart
from the fact that some means of indicating the
varying voltage (or current) would be required.
There is also the tedium of continually adjusting
such a resistor to be considered, as well as the fact
that human eye, mind and muscle can no longer be
able to keep up with the rate of change should it
become excessively fast.

A comparatively simple, but more effective and
completely automatic means of maintaining a
reasonably constant output voltage can be provided
by a gas filled diode in series with a resistor, with
the input applied across both and the output
extracted across the neon Fig. 9a. If the unstabilised
input voltage increases, the diode passes more
current whilst the resulting voltage increase is
dropped across R1. If the current output increases,
the diode passes correspondingly less current, thus
maintaining a reasonably constant output voltage.

There are a number of inherent disadvantages.
The output voltage js fixed and cannot be varied,
except by substituting another diode having a
different working voltage. The maximum working
voltage of a single diode is only about 150V
(VR150/30 diode) though this can be increased by
connecting a number of diodes in series, in which
case parallel, voltage equalising resistors, across each
diode are desirable, rather in the fashion of series
connected rectifiers. The working voltage is usually
lower than the igniting voltage, about 115V with a
working voltage of 85V, so that sufficient voltage

681

www americanradiohistorv com


www.americanradiohistory.com

Io—»
}d

R1 Io—m R2
{1d

Stabilised

*Unstabilised
t output

input

Stabilised Unstabilised
output input
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‘Fig. 9: Simple stabilisers: (a) thermionic or gas filled
device,; (b) Zener diode.

must be available, though this is not usually a
serious matter. The lowest working voltage is in
the region of 55V (Ferranti G55/1K diode) and
there is no way of countering this. Finally, the
range of control is somewhat limited by the
minimum and maximum currents the diode can
pass. Exceeding the maximum life will seriously
impair the diode’s working life and efficiency, whilst
the effect of under running the diode will again
impair its efficiency. If, as is common practice, the
diode is decoupled by a capacitor, the effect of
current starvation will probably cause the pair to
act as a relaxation oscillator. A popular reference
diode is the Mullard 85A2 with a working voltage
of. 85V and min. and max. currents of ImA and
10mA respectively,  between which the voltage
change is 3V from the nominal. If the voltage
change is to be kept within very close limits the
current through the diode must be also closely
maintained. For instance, at a steady tube current
of 6mA. The voltage will remain constant with
0-5% for the whole of its working life.

LOW VOLTAGE STABILISATION

For the stabilisation of low voltages use can be
made of Zener diodes. These are operated the
*“wrong way round”, beyond the breakdown point,
so that they pass very little current until the break-
down point is reached, after which they conduct
heavily. Unlike gas diodes, Zeners do not require
a higher igniting voltage, their igniting and working
voltages are one and the same. In other respects,
they can be dealt with in a similar manner to the
gas filled diodes by selecting the series resistor to
pass the appropriate current through the Zener and
extracting the stabilised output from across it. Like
gas filled diodes they do not permit any voltage
variation, though a number can be connected in
series.

It is possible to increase the regulated current
output from both the gas filled diode and the Zener
diode by replacing the former with a valve cathode
follower and the latter by a transistor emitter
follower. The stabilisation ratio, however, is
comparatively low, commonly less than a factor of
10, with an output impedance in the case of the

1
valve cathode follower of po—— The stabilisation

factor can be increased greatly, by as much as
several thousand times, and the output impedance
reduced to less than an ohm by interposing a high
gain error amplifier between the reference voltage
and the output voltage variation. The differences
between the two voltages are then amplified, and fed
into the grid of the cathode follower valve, or, in
the case of the transistor emitter follower, into the
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base. Fig. 10 illustrates
the basic valve
regulator in which VI
is the series cathode
follower or regulator
valve, V2 is the high
gain error amplifier
and V3 the reference
voltage diode. The
operation of the circuit
is quite simple and is
as follows. The voltage
across VI controls the
terminal or output
voltage and is itself
controlled by the
negative grid bias
derived from R1 which
is the anode load of
the error amplifier V2.
The cathode of V2 is >
held at a constant Referencevoltage

potential by the voltage Fig. 10: Basic stabiliser circuit.
across the reference diode V3. The grid bias for V2 is
derived from a potentiometer across the output
voltage and is variable about the cathode potential.
As the wiper of the potentiometer is rotated towards
R3 the grid is made more negative than the cathode
with a corresponding decrease in the anode current.
A decrease in anode current is accompanied by a
decrease in the voltage dropped across R1 which
is passed to the grid of V1 as a positive bias voltage
which causes the valve to pass an increased voltage.
Conversely as the wiper is rotated towards R2 the
grid of V2 is made more positive with respect to
cathode, the valve passes more current, and the
voltage dropped across Rl increases. The decrease
in V2 anode voltage is passed to VI grid as a
negative bias voltage which causes the anode current
to fall. Thus we can arrange for the terminal
voltage to be varied within moderately wide limits.

VARYING CURRENT DEMANDS

The variation of terminal voltage with varying
current demands is compensated for in a similar
manner. Suppose that from a state of no load, the
power supply is called upon to supply a sudden
load. The terminal voltage will begin to fall, and
a portion of the voltage change will be passed to
the grid of V2 via the potentiometer. The valves
bias will undergo a change as already described,
resulting in a changed bias for V2 which will
therefore pass an increased current to compensate
for the sudden load. And, of course, the reverse
will apply if a load is suddenly disconnected from
circuit.

Since the circuit operates by amplifying changes
in the output voltage, it will become apparent that
this output voltage is continually varying, and that
1009% regulation is never realised. If we call the
voltage .applied to the regulator valve El1 and the
voltage dropped across the regulator valve E2 and
the terminal voltage VT, the gain of the error
amplifier n, we can calculate the correction voltage

—continued on page 690
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MARTIN RECORDAKIT

designed specially for the MAGNAVOX 363

3 WATTS OUTPUT

PY You need a MARTIN RECORDAKIT to do full justice to
this excellent deck. With it, you will have a 2 or 4 track
mstrumemofoutstandmgqualnyand dependability. MARTIN
RECORDAKITS consist of basic Martin units assembled and
tested, making it necessary for you simply to fit and connect
Py in accordance with the detailed instructions book supplied.

When built, your 3 speed Martin Recorder appears as shown
here. The lid is detachable. Case with speaker, and deck also
available. Details on request.

3 SPEEDS: 7° REELS
OUTLET FOR HI-FI AMP

SOLDERING NOT

NECESSARY

L] is the best yet.
SEPARATE RECORDING
LEVEL AND VOLUME -
CONTROLS |

have long been famous for their high performance standards,
quality of materials, simplicity and dependability. The latest

MARTIN RECORDAKITS

AMPLIFIER 8328-A, with 5 valves in
position, plus “magic eye” controls,
switches, transformers, all leads, etc.,
with instructions FOR TWO TRACK
OPERATION. £14.19.6

AMPLIFIER 8328-4A, Track Switch As-
sembly 7217-A and valves, etc., as
above FOR FOUR TRACK OPERA-
TION. £15.19.6

M2-M4 CONVERSION KIT

For converting two Track amplifier
system used with a FOUR TRACK
DECK to FOUR TRACK OPERATION.
(Part 7217-A). £1.2.6

" MARTIN AUDIOKITS FOR HI-FI

The uniguely reliable kits with “Add-on-ability

No other system allows you to enlarge your installation stage by stage as Audiokits do. ®

They comprise a wide range of very well made prefabricated transistorised units in which
connections are standardised throughout and from which anything from a simple straight
amplifier to an elaborate hi-fi stereo amplifier with F.M. tuner can be built. The Recordakit

described above can be combined with your Audiokit assembly if you wish.
THE UNITS THAT ENABLE YOU TO BUILD BY STAGES FROM PRE-AMP TO A HI-FI STEREO/FM ASSEMBLY

And now add F.M. radio to your MARTIN
- AUDIOKITASSEMBLY

with only 3 easy-to-assemble

e

. R

aa

PTess £0.12.6 VRme £5.7.6
& tuning plus 1/8
condenser surcharge

SUPERB QUALITY FOR VERY MODEST OUTLAY

From Radio and Hi-Fi Stockists

'MARTIN ELECTRONICS LTD.

View above shows Units 15,
assembled, Below, the. attractive escutcheon.

sgﬁ

Sensitivity—2 micro-V
for 20dB signal/noise
ratio: 5 micro-V for 40dB
A.F.C. — ensures easy
accurate tuning
Tuning—88 to 108 Mc/s
Audio Response—Flat
from 30 to 15,000 c/s
Controls—Tuning, and
on/off withswitch through
stage for recording, etc.

16 and 17

www americanradiohistorv com

The unique and outstandingly successful system
developed by Martin Electronics whereby pre-
fabricated transistorised units can be assembled
to make your own choice of hi-fi now brings
3 further Units, No. 15, 16 and 17 to enable you
to build a modern F.M. Tuner of exceptionally
good design and performance. Intended prim-
arily for those who have chosen an Audiokit hi-fi
set-up, the Tuner may also be used with other
good amplifiers if desired. With a few simple
connections, you will have a tuner of excellent
appearance to please the most critical ear, yet it is
surprisingly inexpensive.

o o e o e e o o o e oy

DE-LUXE CASE ASSEMBLY

Elegant 2-tone leatherette covered
wooden case (type 6664-A) with high-
quality acoustically mounted 8 in. x
5 in. speaker (to take two or four
Track Deck). £7.7.0

COMPLETE RECORDAKIT M2

Assembly with Magnavox two Track

deck and case ready for building.
£34.6.0

COMPLETE RECORDAKIT M4
Assembly with Magnavox deck and
case for four Track operation. £38.0.0

5-stage input Selector £2.7.6
Pre-amp/vol. control £1.17.6
Pre-amp/tone controls £3.2.6
10 watt amp. (3 ohms) £5.12.6
10 watt amp. (15 ohms) £6.12.6
Mains power supply £2.15.0

prefabricated units

MARTIN ELECTRONICS I

154 High Street, Brentford, Middlesex |
Please send Recordakit/F.M. Tuner/Audiokr't'

UNIT 17 Hi-Fi Leaflets. (Strike out jtems not wanted)
Mounting drive £1-17.6 I
escutcheon & | Name I
controls " i
I Address I
Trade enquiries invited 1

154/5 HIGH STREET, BRENTFORD, I BW T
MIDDLESEX.  /SLeworth 1161/2 | wa7]
[ e ]
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KTRC 28/- | PYS2 56 | US0  4/6 | Y65 /- 4C27 35/~ | 6BAT 5/ | 68N7 3/ | USLOGT 5/- | 866A 14/
Fllllv guaranteed ET52 8. | PYs3 8- |Us2  4/8) Y68 8- |4Dl  4/- | 6BES 8/8 | ASQ7GT §/- 3 : !
Individually packed | 200 &(uh s imis s s b on gn) s, g
(T3 - | Pz 5801 - | z&0 5 i- | 6BJ7 - | tauT 9/8
ndividually packe KT66 16/ | PZ1 UABCH0 8/- | 1A3 8- M40/- | 6BQ7A 8/
KT67 25/- | QP21 6/- | UAF42 /- [ 1a50T 5/ | 5B252M 35/- | 6BRT 9/
v A L v E KY76 8/6 | QP25 5/- | UBC4L 6j- | 1B22  30/- | 518/253M GBW6  7)-
KT88 22/~ | QP230  5/- | UBFx0 5/8 | I(5GT  6)- 51- | 6o -
KTveL an | G W | virie o | e o | s oo g
ETW63 5/- N 5 ‘BL2 5 76 255 M - | 605G 8/-
AC/HL 4/8 | DLS10 8/-| EFR] 8- ll:'TZ4l 8/- Q%l"o’ls/- {L‘u’fr %IIB i(F"Z(l :é;- 5’11(;1(:\1 g;- 6C6 4. | 6Y6G  8)-
P4 - | Dyss EF {T763 - | Q81202 8/« | UCH42 8- | LGGGT - 6~ | 5T =16 -
iéﬁrnmg;- “oﬂl 2;;//6 rc;:?: 352 Mmo’g 89- QVO4/7 8/2 | UCHBL §/- | 1L4 ~ 2/6 | 5U4G  4/6 gégg g;
AL60  5/- | EBSCC 12/- | EFN9  5/- | MRI4L 12/- §/- | UCL82  B/- | 1LAG 6/ | 5vaU 8/~ | 4CHE  4/8
ARPS 8/ | E90CC 10f- | EF9l /6 | Mslgl 7/~ | K10 9f- | UCLNS 9/- | ILC6  7/-| 3X4G  8/8 | gco1 g0/ ey
ARbio ofs | Evies 6 | mroz 2/ | Mid 5. | RG4/120 | URAL 8/6 | 1LH4  4/- | 5Y3G 418 | goig gy 30PLI3 12/- 1063 8-
ARP2: 316 | EI266 50/- | KF95  5/- | MHLDS 10/- 80/- | UF89 6/~ [ 1N21B 4/ | BYSGT 5~ | Govwes 19/ 8/- | BBIGT - | 4313¢ 30/
AR8 5/ | E1415 30j- | EF183 8/6 | M6 6/ ULel 76 | 1Na3  4f- [sv3wors | g™ U5 tmr g | 85T 196 | sTo4 9
ARTP1 6/- El524 12/6 | EFiad 6/8 | N78 15/« ULs4 518 | INT0 4/-| 6E5 6 | 7Q7 - | 38W4 5/~ | 5726 7-
ATel BASO 1| BH90 76 | NB17 9. UUs 9 |1R4  5)- |5z efe | SES sio | 787 18/~ | 343 10/ | 60RO /-
ATPT 5,3 E173 7| BITL 3001 | oAz 55 UU9  8/6|1RS  3/8 | 324GT 8/- | cocn® 7| 7vT  5j- | 39ZGT B)- | 6064 7/
AUT 55/ | RABCROS/D | mige 819 | One 0// Uyt  7/8 | 184 5/- | 6AB6 g/~ | OEOG Ao g9l gl | wozauT 6l | 6065 6/
Az31 O | EAS1  3/8 | his: 10/ - Uvsl /61185 4/8 | 6ACT  3/- | 24 age |37 4j- | 60RO 22/-
BOH  15/- | EAF4z 81 | hiss 8- | ocs ok ns S |eme a3 o || R
BD78 40/- | EB34  1/8 | EL3s 17/8 | OD3 5/- SET R 3/ | 2188G 8- | 7193 L/9
. : iy 3 5/- 3 DG 7475 =
sl i) bl ) ma e |ona e TRANSISTORS T AR A e N
bes o0 | Emoar sl | Sidz Bl lrelss k- OCKID 5/~ 0C201 12/6 XClsl 1o/- | 6F32  aj- | 1988 b | 55" 76 | movo 15l
Bess 37/ | EBCHL 5= | ELSL  8f | bose  of 0C8IM 5/ 00202 15/- XCl42 15/- | 6F33 200 | \juy; /- |57 8i- | 00l 8f
B2134 16/- | EBF80 6/8 | K183  4/3 | po7 o6 ocs2 10/~ 0203 1216 XCLoo 2001 6GHG 218 | 1yt 5/ | 23 8/- | so02 478
N H Ul el Gl | TS OGRILM 5/- Cl56 22/8 | GHEM  1/8 | |5ng g/ |59 8/- | 9003 8/~
BT19 25/- | EBF83 7/6 | E1L&5 U8 | peso0 12/- 0C204 17/8  Hyog GTAWA 10/~ 75 5/6 2
BT35 25/- | EBI'®9 8/9 | ELO1 4/ | pg 5 0C83  5l- 00206 22/6 2N24T 96 /- | 12Av6 5/6 /6 | 9004 /8
Blao 2oi| EDYso SOl Elor 48| vocss o s HE aNal2  7/6 | 635 8- | 15avs 8. |78 5/- | 9006 276
Bies 381 | Boss . ‘al-| pree PCCB9 10/~ : /- AAZI? B/ 9N502 47/- | 653G 2/ | joamiwa | 77 6/6 | C.R. Tubes
Cose o | moss 12le EL360 20/- | pCoisge 9/6 0C122 5/ ACI28 78 aN585 10/6 | 646 3/8 518 | 7 5/~ | E4504/B/16
Ores 1006 | Bove  ap EM80 8/~ | pCrro  6/3 OC170  6/- BCZLL 7/6 2N109020/6 | 6JAW  8/- | 194x7 g | 80 5/6 8/-
Va3l | EGbe 2o | Eaal g,/:-; PP %/le OC00 10/6 BYSS /6 2Ni091 29/- | 657G 5/ | 12AY7 10/- | %] g;— VCROT 40/
CvV77 - B/- | ECO1  8/-| gN31 10/- | porss 8/ 6J7M - 8/- | 12BAG 5)- | % - | VOR138A
CVie 1| Bocki 4| eaoea 80;_ PCIRG  8/- | puig gl | UVss  5/- | 14 3/, 6AGS  2/8 | 6K6GT 5/6 | 1uBEG 7/~ 3;1‘)2 sgf‘ VCR51"5%I-
Ccv103  4f- | ECo82 5/ | Es(a08 s/. PCF802 0/8 | y230/40 | VII20 4/ | 2A3 5/- | 64G7 6/ | 8KTG 2/~ yopH7 9L ° | voRsIvR |
Cv4004 7/- | BCC83  8f- | EvsL &6 | ECFBOS 11/- 24/- | V1507  5/- | 2C26 7/- | 6AH6 10/~ | SKJGT 4/9 | 12c8  3/- o ‘5/
Cva0la 8 | ECUss 5/6 | Eves efe | POL8L 9/ | su21504 | Viged 20/- | 20264 8/ | 6AJ7 2/ | BKBG 31 12HG 2/ VORSI7C.
Cusots 71| Booss &6 | BV 81 | TOS0 gt | cuimin Sors | VEi 01 |30 2306 | SAKD oI | Gkam 616 | 13p70t oja " eor-
CV4025 10/- | ECCR8  9/- | E2 u s - 3 9/ | 2C45 5 12J7GT_8/8 .
ATl el He|| AR 88 | porss 7 |Tal . 12/6 | VR9S  8/- | 2C46  30/- | GAKS 59 6K  24/- | 12KTGT 2’. 8FP7 45/
Cv4049 8/- | ECC91  4/- | Ezdl  6/8 / 3RG1  40/-
Cv3l 86| ECCI%9 8/6 | 780  5/6 | PCL85 88 | TDOX-20 VR105/305/- | 2C51  12/- | 6AL5  3/- [ 6L5G  8/- | 12K8M 10/- 5PCL  30/-
B U R U7 E R | meim w6 | VLSRG Sh b diw o) sace e daater e g i
1 - | ECF! - ¥16057 - N25 22 -V - - 5 6. - | 128A7 -
D 6| Bchas g | Gimoat S | pENas 3)- | TP2s  15/- | VUSS 6/ | BA/08A20/- | GAMG  4/- 6L7G 4/ | 128C7 4/8 D
D37 /3| ECHS! 5/ | bitoes 4r- | PEN200AB/ | TTLL 5/ | VX3208 §/- | BAI46J 55/ | 6AQG /- | 6L34 3/ | 128G7 3/ e lole
aso 1oja | BCnts 716 | tvaisooars | TFL20017/8 | TT15 - 35/- | VX356 4/- | BA/I6T/M_ | 6AQoW 9/- | 6LD20 5/9 | 128H7  3/- oalA BBl
DAF9G 6/ | ECLRO 8/~ | ywaikoos/6 | BL33 8/ | TTRAL 45/-) VX8132 5/- P9, HE || S8, YR|[ = Us 6097 350/-
N ey o PL3s 18/ | TZ0520 4/- | VX8124 5/- | 3B7 5/- | 6ASGW 9/- | 6N7G  5/8 7 5l
DDAl 4/- | KCL82 83 | ¢1/2361:28/~ o 123K7 5/ Special
DET5 8- | ECL83 10/- | G1/370K PL8L /- | TZ20 18/-3 W2l - b/ | 8B24 /-] 6ASTG 18/ | 6 128NTGT Valves
DET20 8/- | ECL&¢ 8/~ 20/- | PL82  6/8 18/- | w118  10/- [ 36 4/- | 6AT6  4/- | gq7 519 ACTS  £8
DET25 18/- | EF3: 34 | oo 5/ | PLSS 6 8/- | W19 8/- | 3E20  50/- [ BAUG 6/ 128R7 5/ K30l 4
£F73 EF374 7/-| GIR0[2M1S/- | PLA1  6/8 §/-|xe6  7/613Q4  @-16aNs 8/ 12v4 - KRN2A
DFO 8- | (:Ma 45/~ | PL500 13/8 6/~ | XBIM 18/- | 3QBGT ¥/-| 6B4G 1%/~ | §3ATGT 8/8 | 1207  7/- £5.10.0
DFog 2/6 | Gyse 100 11~ | X118 8/ | 384 5/- | 6B7 /- | gac7 /- | 1487  18/- B2y 95/,
ko6 oo | (7sa 1o 11/- | X145  8/-|3v4  5/9 [ 6B8G  2/8 | gsG7uT 5)- | 15D2  6/- 2 02 10.0
DH63 416 | HK51 22/6 v 8- lyas 5. 13X2 /- TABAS 5/ BSEGT 5/ | 19k2 15/ T3
DK92 8/- | HL2K 2/8 68H7  3/6 | 19G3  40/- 30/-
DKo 78| HI23  6)- MANY OTHERS IN STOCK include Cathode 6507 5f- | 19G7  5/-
DLg2 5/- | HL23DD 5/ Ray Tubes and Special Valves, U.K. Orders below | | 637G  8/6 | 19HI 18/ £37.10.0
D1.93 773 5(- | HL4l &) £1 P, & P. 1)1 over £1, 2j-; over £3, P. & P. free | | 63K7GT 4/- | 19M1 5/~ £4
DLY4 5/ EFN 4/- | HVR2  9/- C.0.D. 3/6 extra. Overseas Postage extra at cost. 68K7  5/6 | 20P4  12/6 72 30/-
Ees  7- L EFRO 5/ | K3 60)- 6SLTGT 5/6 | 21B6 /- 7264 19/-
H.R.O. SENIOR TABLE MODEL TYPE M. 50 kc/s- PHASE MONITOR ME-63/U. Manufactured recently ~ C.R.100 RECEIVER. 60 kc/s-420 ke/s., 500 kc/s.-

30 Mc/s with *'S'" meter and crystal filter in excellent
fully checked and tested condition together with set of
8 general coverage coils and mains P.S.U. 110-220 v,
£26.10,0, Carriage and: packing 30/-,

RACK MODEL also availabie at the same price.

S" Meter for H.R.O. Receivers, Brand new £2.10.0.
Carrlage paid U.K.
CRYSTALS for H.R.O.
Housing, 25/-. P. & P, 2/-.
VARIABLE CONDENSERS 20-425 pF, 800v, working
15/-, P. & P. 2/-.

VARIOMETER for No. 19 sets, 17/6. P. & P, 3/-.
TELEPHONE HANDSET. Standard G.P.O.
new 12/~ P. & P. 2/-.

INSET MICROPHONE for telephone handset 2/6.
P. & P. 2/-

2KW ULTRASONIC GENERATOR together with
power supply unit for 200-250 v. A.C. Complete two
chassis with interconnecting cables. Freauency 37 to
43 kc/s adjusted by fine control. Peak output 12 kw,
average output 500 w. Completely new with valves and
manual, £65, carrlage paid U.K.

A.R.88D. RECEIVERS. Fully reconditioned, £55.
Rebuilt model £85. Carriage paid U.K.

SPARES FOR A.R.88D. RECEIVERS. Ask for your
needs from our huge selection.

ULTRA MODERN POWER SUPPLY UNIT. Supply
voltage A.C.: 105, 110, 115, 200, 205, 210, 220, 225, 230,
240, 245, 250 v. Available voltages D.C.

(a) 1700-1900 v. Stabilised, adjustable approx. 1 mA,
(b) HT2 approx. 45 mA.

(c) 260-350 v. stabilised, adjustable, approx.45 mA,
(d) 450 v. approx. 30 mA.

(e) 50 v. approx. 150 mA.,

(H 4.5v. A.C., 4.5 amp. common earth,

(g) 6.3v. A.C., 4.5 amp. common earth.

5 valves, 7 silicon rectiflers, 4 Solenium HV rectifiers,
Brand new, £9.10.0. Carriage 12/-,

ARC 27 TRANS-RECEIVER. Aircraft 1750 Channel
set. Price on request.

In original National Union

type;

by Control Electronics Inc. Measures directly and
displays on a panel meter the phase angle betwean
two applied audio frequency signals within the range
from 20-20,000 c.p.s. to an accuracy of +1.0°, Input
signals can be sinusoidal or non-sinusoidal between
2 and 30 v. peak. In excellent condition together with
handbook and necessary connector. £45, Carriage 30/-.
20-480 MC/S FREQUENCY METER TYPE TS
323/UR. High frequency version of BC221. Accuracy
better than 0.05%,. Battery operated (6 v. and 130v.).
in new conditlon with proper calibration charts,
Laboratory tested and guaranteed. £60,

BC 221 FREQUENCY METERS. 125-20,000 kc/s-
Accuracy 0.01%,. Complete with individual calibration
book. Fully tested in as new condition. With head-
phones, £35, Carrlage 10/-.

MAINS P.S.U. for the above, specially built to fit
battery compartment, £11.10.0. Carriage 5/-.
BOONTON STANDARD SIGNAL GENERATOR
MODEL 80. Frequency 2-400 Mc/s in six ranges. A.M,,
400 and 1,000 c/s. and external modulation. Provision
for pulse modulation, Piston type attenuator, 0.4pLV-
100mV. Separate meter for modulation level and carrier

level, Preclsion flywheeling. 117v. A.C. input, £95.
Carriage 30/-.
SIGNAL GENERATOR TYPE TS 418. Signal

frequency 400-1,000 Mc/s, direct calibration. Pulse rate
40-400 ¢ (X 1 or X 10), puise delay variable, iess than
3(Lsec to more than 3001.sec, Pulse with variable less

13 Mc/s. In 6 bands, 2 HF stages, 3 IF stages, AVC on
both phone and CW. Excellent condition, correctly
tuned and guaranteed, £31. Carriage 30/-.

TEST SET TS 125/AP 5 band RF power meter.
Compact battery operated, UHF wattmeter used in
checking the relative power output or Radar Tx. Can
also be employed in measuring antenna radiation
patterns and standing wave ratios. Freq. 2,400-3,335
Mc/s. Consists of a temperature compensated Thermo-
ster Bridge, a muiti-wattmeter and a horn type pick-up
antenna, £30. Carriage 10/-,

32/44FT. AERIALS each consisting of ten 3it., in.
dia. tubular screw-in sections. 14ft. (7 section) whip
aerial with adaptor to fit the iin. rod, insulated base,
stay plate and stay assemblies, pegs, reamer, hammer,
etc. Absolutely brand new and compiete ready to
erect, in canvas bag, £3.9.6. P. & P. 10/6.

MARCONI SIGNAL GENERATOR TYPE TF
801B/3/S. Frequency range 12-485 Mc/s in five ranges.
Directly calibrated frequency dial. Output waveform:
C.W. sinewave A.M., pulse A.M. (from ext. source
only). Internal modulation frequency 1,000 c/s. Output
a, normal—continuously variable directly calibrated
from 0.1p4v.—0.5 v. b, high; up to 1 v, modulated for
2v. dulated, output i 50 ohms., Fine
frequency tuning control, carrier on/off switch, bullt-in
crystal calibration for 2 Mc/s and 10 Mcls. Stabllised
voltage supply. In excellent 'as new'' condition,
Labora(ory checked and guaranteed. £115. Carr. 30/-.
y connectors, plugs and instruction

than 1[tsec. to more than 13usec. Polarity—| nal or
external sources, positive or negative pulses, AM and
CW. Output attenuator 0.2,V to 200mV, continuously
variable. In fully tested condition, £150. Carriage paid.

manual.

MARCONI VALVE VOLT METER TYPE TF 428-B,
1.5 v. to 150 v. RMS in five ranges. A.C. and D.C.
d power supply. Complete with probe unit

P. C. RADIO LTD.
170 GOLDHAWK RD., W.12
SHEpherd’s Bush 4946

for RF measurements, 200-24v. A.C. mains. In new
condition and Laboratory tested, £12.10.0. Carriage
10/-.

TELETYPEWRITER TEST SET TS 659/UG £15.
Carrlage 10/,

TEST SET CALIBRATION TS 250A, details In
next advert.

NOISE GENERATOR TS 345, details in next advert.

Open 9-5.30 p.m. except Thursday 9-1 p.m.

PERSONAL CALLERS WELCOME |
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by F.L.THURST

ONE of the major disadvantages of the crystal

microphone is that, if it is to give good repro-

duction at the lower audio frequencies without
undue loss of signal strength, it must feed into a
very high impedance load, preferably in the order
of several megohms. At these high impedances,
feeder lines, from the microphone to the amplifier,
are very prone to stray signal “pick up” from
unwanted sources, such as the mains, etc. To over-
come this trouble, it is normal practice to use
screened cable as the feeder, but, even so, trouble is
still experienced, and the feeder lines have to be
kept reasonably short, and the versatility of the
crystal microphone is thus restricted.

If a low impedance load and feeder line can be
used, however, very little trouble with unwanted
pick up will be experienced, and very long cables
can be used. Thus, one way of overcoming the
disadvantage of the conventional crystal micro-
phone is to build an impedance converter into the
feeder line, preferably as near as possible to the
crystal microphone, or, better still, in the actual
microphone case. In this latter instance, the
converter must be complete with batteries and
on/off switch, and the whole unit must be
exceptionally compact. The unit that forms the
basis of this article meets this requirement very well.

This unit, shown in the photograph against a
half-crown for size comparison, is complete with
three miniature batteries and an on/off switch, but
measures a mere 14in. x #in. x §in., giving a volume
of less than 07 cubic inches! A three transistor
circuit is used, and the wunit gives an input
impedance of approximately 8MQ.

Circuit Theory

As shown in Fig. 1, the equivalent circuit of a
crystal microphone can be shown as a voltage
generator in series with a small capacitance, usually
in the order of 1,000pF. When the microphone is
connected to a resistive external load, the resistance
and this capacitor are effectively in series, and thus
act as a potential divider network, but, as one

www americanradiohistorv com

arm of this potential divider is reactive, the
attenuation factor will vary with frequency, being
greatest at the low end of the frequency spectrum.
To give a reasonably linear response over the entire
audio band, therefore, the impedance of the
external load must be kept high, relative to the out-
put impedance of the crystal microphone, at all
operating frequencies. In practice, this means that
the input impedance of the external load must be
very high, in the order of SMQ or greater.

Having cleared up this point, we can now con-
sider the means of obtaining this high impedance.
Quite clearly, because of size limitations, transistor
circuitry must be used; unfortunately, however, the
transistor is basically a low impedance device.

The most basic way of obtaining a reasonably
high input impedance, using transistors, is to employ
the emitter follower mode of operation, as shown
in Fig. 2a. Here, the input is applied to the base of
the transistor, and the output is taken from the
emitter: R1 is simply a base-bias resistor, while R2
forms the emitter load. The input impedance of
this circuit is equal to the emitter load, R2,

Fig. 1 (left): Equivalent circuit of crystal microphone
feeding a resistive load.
Fig. 2a (centre): Emitter-follower circuit for high input
impedance.
Fig. 2b (right). Super-Alpha pair for very high input
impedances.

multiplied by the current gain of the transistor.
Thus, with R2=10k{, and current gain=100, an
input impedance | MQ may be achieved.

In practice, the value of the emitter load has to
be kept within reasonable limits, and the actual
current gains of transistors are rarely greater than
a few hundred, so that impedances of greater than
a couple of megohms can rarely be obtained with
this type of circuit. If greater impedances than this
are required, the effective current gain of the tran-
sistor must be increased by artificial means, and the
most popular way of doing this is shown in Fig. 2b.

Super-Alpha Pair

Here, two transistors are used, with the base of one
connected directly with the emitter of the other, and
the two collectors joined together. The resulting
assembly forms a three terminal network, and can
be regarded as a single transistor in which the
effective current gain is the product of the two
individual transistor gains, i.e.,, if both transistors
have gains of 100, the effective gain of the pair is
equal to 10,000. Because of the very high current
gain that is obtained with this connection, the
circuit is often known as the “Super-Alpha Pair”.
The only real snag with both the emitter follower
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and the Super-Alpha pair is that the voltage gain
of each circuit is very slightly less than 1; the power
gain, however, is high.

In the two circuits that have been discussed so
far, “ideal” conditions have been assumed as far
as the input impedances are concerned, so as not
to confuse the issues too much. In practice, of
course, conditions are far from ideal, and matters
are complicated by such details as the need for base-
biasing networks, leakage impedances of the tran-
sistors, etc. These difficulties are made clear in Fig.
3a, which shows the effective input circuit of a
practical emitter follower of Super-Alpha pair.

Here, ZT = the transistors input impedance as
calculated by the simple formula outlined above:
unfortunately, this impedance is shunted by ZB, the
impedance of the base-bias network, and also by

in R3 as the result of the applied a.c. signal, that
resistor must represent an infinitely large impedance
to a.c., although to d.c. it appears as its normal
value, and the shunting effect of Zg is effectively
overcome.

In practice, the isolating resistor will not appear
as an infinitely large impedance, as the voltage gain
of the emitter follower is slightly less than one. The
impedance of the resistor is, however, increased by
a substantial amount, and if, for example, the
voltage gain of the emitter follower is 099 and the
value of R3=100k}, the effective impedance of R3
will equal 10M$, i.e., its effective value is increased
by 100 times. This technique of increasing the

apparent impedance of a component is known as
“Bootstrapping”.

A similar “Bootstrap”
technique can be used to

overcome the shunting
effect of the leakage im-
pedance, ZL, as shown in
Fig. 3c. Here, the effect
of leakage is minimised
by ensuring that, as far
as a.c. is concerned, there
is no voltage difference
¢—>_ between the collector of
Pt Tr1 and the emitter of
R‘é Tr2, and an infinite im-

pedance is thus repre-

(a)

Fig. 3a: The effective input circuit of an emitter follower.
Fig. 3b: “"Bootstrapping”, applied to the base-bias network.
Fig. 3¢c: “Bootstrapping”, applied to both Z8 and Z1.

the internal leakage impedance, Zi, of the actual

transistor. Thus, the actual input impedance to the
transistor input is equal to the value of all three
individual impedances in parallel. To obtain really
high input impedances, therefore, it is necessary to
eliminate the effects of ZB and ZL.

Dealing first with ZB, the method of overcoming
the unwanted shunting effect of the base-bias net-
work is shown in Fig. 3b. Here, the method is
shown applied to an emitter follower circuit,
although it can be applied equally well to the Super-
Alpha pair. R1 and R2 are the base-bias resistors,
using the potential divider method of bias, and R3
is an isolating resistor interposed between the R1-R2
junction and the base of the transistor. The signal
input is applied directly to Tr1l base. The output
;)f the circuit is taken from across R4, the emitter
oad.

Circuit Action

When an input signal is applied to Trl base, the
output signal appears at the emitter in the same
phase and at almost the same amplitude, so that,
for practical purposes, it can be accepted that the
two signals are identical in form. In Fig. 3b, the
signal from 7Trl emitter is fed, via the large
capacitor, Cl, to the junction of R1 and R2; thus,
the same a.c. signal appears at each end of the
isolating resistor, R3, and no a.c. current flows in
that resistor. It follows that since no current flows
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sented between these two

(e points. This is achieved
by connecting resistor R5 between the collector
of Trl and the negative supply line, and feed-
ing the a.c. signal from the emitter of Tr2 to
Trl collector via capacitor C2. In this case, of

L c2
<
R2 30uF
120k 02
O

Fig. 4a: Circuit diagram of the complete unit. See text and
Fig. 4c for details of Skt and battery holder.

course, the leakage impedance is normally high (in
the order of a couple of Megohms) even without
bootstrapping, so that effective leakage impedances
in the order of hundreds of megohms can be
obtained with little difficulty. In Fig. 3c the base-
bias network is also shown Bootstrapped, and a
super-alpha pair is used, so that the effective input
impedance is virtually that obtained from the
simple “emitter load x current gain” formula.

The Circuit

The circuit diagram of the sub-miniature high
impedance amplifier is shown in Fig 4a, and con-
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BARGAINS IN QUALITY

KITS AND COMPONENTS

Valve lme up—FFSG ECL82, EM84, EZ80 and Selenium Diode.

Comprehensive facilities available:—

Mike, Radio/Gram inputs.
Supenmpose Recording.

Conversion to 4 Trac!
Monitoring facilities.

X%

COMPLETE KIT comprising items above BARGAIN PRICE 15 gns. + 12/6 Carr,
ANY ITEM AVAILABLE SEPARATELY

Straight through Amplifier provision.

Low level O/put Sockﬁt for ext. Amp. Ext. Speaker Socket.

ANOTHER TAPE RECORDER BARGAIN

New re-designed contemporary Cabinet

A 24 gns. Tape Recorder offered at the fabulous bargain price of only 15 gns. + 12/6 Carr. Supplied in 3 Units
aiready wired and tested—only simple inter-Unit connections necessary. A modern Circuit for quality
recording from Mike, Gram or Radjo, incorporating the latest BSR Twin Track Monardeck Tape Deck Type TD2.
Housed in attractive two-tone Cabinet of contemporary design, size 14” x 13}” x 7}* complete with Tape and
Mike storage pockets.

etc.

BSR Monardeck Type TD2 ..
Accessories—Mike, Tape, empty Reel,
screened Lead and Plugs, Instructions etc.

Famous Manufacturers end of production Shmlus Offer

Cabinet and 7° x 4” Speaker. . .
Wired Amplifier complete wnth Record Play-
back Switching, 4 Valves, front Panel, Knobs

£3. 5.0 + 5/~ Carr.

£6. 5.0 + 3/6 Carr.
£7. 7.0 + 4/6 Carr.

£1. 0.0 + 2/- Carr.

DE-LUXE RECORD
PLAYER KIT

Incorporating 4 8p. Garrard Auto-8lim
unit and Mullard latest 3 watt printed
circuit amplifier (ECL 86 and EZ 80),
vol. bass and treble controls, with 8* x
57 10,000 line speaker.
Contemporary styled 2-tone cabi-
net., charcoal-grey and off-white
with matching blue-relief. Size
174" x 16 x 8°. A etylish unit
capable of quality reproduction.
Circuit and const. details 2/6 (free
with kit).

COMPLETE KIT

Carr. ana wns. 1206 £13.19.6
Ready wired 30/- extra. llluminated
perspex control panel escutcheon, 7/6
extra. Four contemporary mounting
legs, 6in. 10/6;8in.11/6;12In.18/6extra.

Standard ( PVC Bas/e)

3 in. 150 £

4 in. —_

b in. 600 ft. 11/6
5% in. 850 ft. 14/6

7 in. 1200 ft. 17/6

3 in. 1/3, 2/-, b

RECORDING TAPE SYNCHROTAPE

Bulk buying from a famous British Manufacturer has at last made possible
the marketing of a superior grade Recording Tape at greatly reduced
g ices. Leader and Stop Foils on all types (except 3” size) Brand new,

actory fresh and attractively cartoned. Suitable for all Twin, 4 track or
Stereo recordings. Unconditionally Guaranteed.

Double Play
Long Play (PVC Base) (Mylar Base)
225 ft.  4/9 300 ft. 6/6
450 ft. 9/6 600 ft. 13/9
900 ft. 15/— 1200 ft. 23/6
1200 ft. 17/6 1800 ft. 29/6
1800 ft. 22/6 2400 ft. 37/6

Triple Play—3 fn. 450 ft. 12/6
Post and Packing 3 in. Reels 6d.

4 in. to 7 in. Reels 1/-
EMPT /Y T4APE l}EELS (le/astéc)
PLASTIC REEL CONTAINERS (Cassettes)
3 in. 1/3, 5 in. 1/9, 52 in. 2/—, 7 in. 2/3.

2/
4 in, 900 ft. 25/~
Each additional Reel 3d.
Each additional Reel 6d.

. 2/-, 7 in. 2/3.

TRS STEREO DECODER KIT

Based on a Mullard design

Six Transistors, Printed Circuit size 5§ x 2§". Two
stage tranaistor Stereo Beacon Indlcator Incorporated.
12v supply. Neg. Earth. Basic Ki¢ supplied suitable
for Transistor Tuner input and Traneistor Amplifier
ocutput. With stmple mods (data supplied with Kit)
easily adapted for Valve Tuners and Valve Amplifiers.
Kit and assembly instructions, complete with Mullard
specified Inductors, Type WF2949 snd WF285L
Bargain #4.19.8d. Carriage 2/6.

GOERLER CONTINENTAL
STEREO DECODER

A ready built and aligned factory Unit 6
transistor plus 6 diodes designed to con-
noisseur standards. Size 44 x 3 ready for
connecting to existing transistor tuner
Muitiplex O/P. 12v—18v supply. Full
technical specification details S.A.E.

Price £9.10.0, plus 3/6 carriage.

SINCLAIR KITS

We are Specialists, we carry full stocks of
these world-famous all-British designs as
advertised and give prompt delivery.
MICRO 8 six stage vest-pocket rcvr.

(kit) 59/6
MICRO-FM seven transistor FM

tuner-rcvr. (kit) .. .. £5.19.6
Z.12 combined 12w, amp. ‘and pre-

amp. built 89/6
STEREO 256 de luxe pre-amp/con

trol unit (stereo} built .. .. £9.19.6

6 VALVE AM/FM TUNER

Med. 190 m. 550 m., V.HF.—

ENAMELLED COPPER WIRE—
UNIT 14g-20g, 3/-; 22g-28, 8/6; 368 383. 4/9,
89g-40g, 5/- eto.

TINNED COPPER WIRE, 16-22g., 4/- 203.

STYLUS REPLACEMENTS, Diamond Btyll
for L.P. or 8tereo,, for all pop. types, B3R,
Collaro, Garrard, etc, 11/8 ea. Gt. 12 mths.
SAPPHIRE ditto, 5/3 ea, Comp. range in
o

86 Mcfs-103 Mc/s., 6 valves and
metal rectifier. Belf-contained
Magic-eye, 3 push-
controls, on/off, Med.,
VHF. Diodes and high output
sackets with gain control. Illu-
minated 2-colour perspex dlal
114 x 4in., chassis size 11fin. x
4in. x 5%in. Btrongly recommended for use with Mullard ampllﬂers below.
For A.C. mains 200/250 v. Unbeatable value. Complete kit, inc. Power Pack
as illustrated, 11 gns. Carr. 7/6. Ditto less Power Pnck 10 gns. Carr. 7/8.
Circuit and Const. details 4/8. Free with kit.

VALVE HOLDERS—Int. Oct. 6d. Nylon or
TAM! B7G, BYA unskirted, 6d. B7G,
B9A d 1/- each. B7GQ, with Can 1/8;
B9A with Can, 1/9 ete.
ENOBS—Modern Continental types:—Brown
or Ivory with Gold centre. lin. dia. 9d. ea.,
13in. 1/8. Conc. knobs, ivory with gold centre,
11in. dia. £/9 per palr, Matching ditto. 2/6 ea.
LARGE BELECTION AVAILABLE:.

We manufacture all types Radio
Mains, Transf. chokes, Quality
O/P Trans., etc. Enquiries in-
vited for specials, prototypes for
small production runs, Quotation
by return.

MULLARD *“3-3"" & “*5-10"" HI-FI AMPLIFIERS
3 OHM AND 15 OHM OUTPUT

~3-8” Amp. 3-valve Hi-Fi ty at reasonnble cost. Bass Boost and
Treble ls, quality 1 output . 40 c/s-25 ke/s +
1dB. 100 mV. for 3W, less than 1%, dlstortlon. Bronze escutcheon panel.
Complete Kit only £7.10.0. Carr. 7/6. Wired and tested, £8.10.0.
MULLARD ¢¢5-10” AMPLIFIER—5 valves 10W, 3 and 15 chms output.
Mullard's famous circuit with heavy duty ultra-linear quality output tfr.
Baalc amplifier kit price £9.19.6. Carr. 7/6. Besdy built 11§ gns.

2-VALVE PRE-AMP, UNIT. Based on Mullar* « famous 2-valve (2 x EF86)
circult with full equslisation with volume, bass, treble, and 5-position
selector switch. Bize 9in. x 6in. x 24in, Complete kit £6.18.8. Ready built
£8.10.0. Carr. 5/6

Only a few
items are
listed from
our com-
prehensive
stock.
Write now
for full

Terms: C.W.0. or C.0.D. post and packing %/b. 1/-,
3/b. 3/- 5ib. 3/9, 8ib. 4/6 etc.

1/b.1/8

bargain
lists, 3d.

COMPONENT
SPECIALISTS
Established 1946

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY
Tel: THO 2188 Hours 9 a.m.—8 p.m. 1 p.m. Wednesdays
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... IT SOUNDS BETTER

SUPER 8/RS/DD

Undoubtedly the best and most popular 8” unit ever
made in this Country.

Frequency range 40 c/s — 20,000 c¢/s

Impedance 10/15 ohms. £7
Power handling capacity 6 watts (12

watts peak). (inc, 20/- p.t.)

In your next system use world famous Wharfedale Super
Range Loudspeakers—there’s no better value for money—
anywhere. Each is fitted with roll surround for low
resonance and double diaphragm assembly for extended
H.F. response.

Send today for further details of these units plus free

cabinet construction

leaflets to enable you
CONSTRUCTION LEAFLETS

to build a top quality
Complete this coupon for 8 page

Hi-Fi loudspeaker
system. B

booklet on Wharfedale Speaker
units plus FREE CABINET

RANK WHARFEDALE LTD
CONSTRUCTION LEAFLETS

IDLE, BRADFORD,
YORKSHIRE ON
Tel Bradford 612552/3 for your own Hi-Fi system.

Grams ‘Wharfdel’ Bradford

w

WHARFEDALE
BETTEST Fe s

(Dept PW.1.)
NAME

ADDRESS

TOWN ___
COUNTY ___
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THE ELECTRONICS & SCIENTIFIC CENTRE

MAGNAVOX-COLLARO
363 TAPE DECKS

FANTAVOX STEREO
AMPLIFIER
MODEL MG 333

The Stereo M(:-333 is a compact and

The very latest 3-speed model—1%, 3%, 7}
i.p.8. available witheither § track or § track
head. Features include: Pause control;
digital counter: fast forward and rewind;
new 4 pole fully screened induction motor;
interlocking keys. 8ize of top plate 13} x 11
x 5}in. deep below unit plate. For 200/250
v. A.C. mains 50 c.p.s. operation. New
unused and fully guaranteed.

LIND-AIR PRICE
} track model 4 track model

£10.10.0 £13.9.6

Carriage and Packing 7/6 extra.

| siNCLAIR SUPER
MINIATURES

Micro 6 miniature radio £2.19.6
Micro-FM (tuner/receiver) £5.19.8
PZ3 M.P.8. unit 19.6

: Z-12 12 watt amp and
A pre-amp, fully built £4.9.8

o BTEREO 25 pre-
| s h amp control unit,
Gy fully built £9.19.6

P. & P. 3/6 each.

FIELD TELEPHONES

Operate up to 17
miles. Built-in 100
v. band generator
for ringing cur-
rent, 2 standard
1.5 "D torch
cells for talking
current. Com-
plete with stur-
dy carrying
cade and strap.
1 x 8 x 4in. Weight
14Ib, Simple screw
adjustment for use
with common bat-
tery system.
PRICE £6.19.8 per pair. I'. & P. 10/-,
200 Yard Drums of TWIN FLEX 75/-
Other quantities available on application.
Also: Portable hand sets operated by two
“g§* cells, with hand generator in metal
cases with webbing slimgs.
TELE-1: Price 69/8 per pair. P. & P. 10/-.
TELEK-F: Price £5.19.8 per pair. P. & P.
10/-.

$27=a SELECTOR
. DRIVE

A very interest-
ing itern with
numerous appli-
cations consisting
of an eleetro-
magnet and brass
tooth wheel. A
switch wafer and
contacts are coupled to this and are
arranged to be on for 10 pulses and off
for the next 15. An anxilliary contact iy
normally on, but oft for one in every
25 pulses; complete with suppressor
resistors and a series contact to facllitate
continuous operation.  Absolutely ideal
for window diaplays, switching lamps or
models, 12 or 24 v. D.C. Brand New
and Boxed. 12/8, inc. P. & P.

T. XN 1ID-AXES I.A
Electronics

iy designed  dual  channel
amplitier for use with stereo record players
and AM or FM tuners. The awmplitier
operates from a power source of 105-123
(or 200-240) volts, 50/60 cycle AC, and is
eguipped with individual volume controls
for each channel, a continnously variahle
tone ¢ontrol, and a stereo-monophonic
mode switch, Price £8.19.8, P. & P.6/6.

BRAND NEW GRAM
DECKS FROM STOCK

(With (artridge unless stated)

BRS
UA 14, £4.9.6. UA 16, £5.9.6.
GARRARD
1000 (Mono or Stereo)
3000 (Stereo)
ur2s L.
AT60 .., .£8.
401 (less cartridge and arm) . .£28.19.
LABBSO (less cartridge) £24,
WBI1 Base
WB2 Baxe ..
Postage and Packing 5/- on each.

MULTIMETERS

C.to0l (as illus.)
20,0000 /volt £3.12.6.
P. & P. 3/8.
1,000 fvolt

P. & P. 36

volt £6.2.6. P. & P.6/-
TAYLOR TMK.500
30,0000 /volt £5.19.8. P. & P. 6/6. New
AVO Meters from Stock. MINILAB 71
Tester £6.19.6. P. & P. 6/6.

o

e
PROFESSIONAL
ELECTRIC INSTANT

HEAT SOLDER GUN

Idea) for model ma
kers, home repairs,
electronics, radio, TV
etc. Unique features
include  interchange-
able tips, extension barrels, comfortable
grip with trigger control. "U" shaped
8}in. bit to minlmise wear. Light beam
is antomatically directed onto end of
bit when ON/OFF trigger is in use,
85 watt element with special ventila-
tion. Complete with 2-pin, 5 amp. plug.
230-2560 volts. Hpares +2/6

49/6 %

o

available.

SYNCHRONOUS
CLOCK MOTORS

Geared for 40 revolutions per hour. 230 v
50 cycles. With mounting tlanges. 29/6
P& P16

MODEL MAKER'S

Miniature B.C. Motor. [deal for driving a
gear system or can be used as a Techo-
meter. Speed 10.960 r.p.an. at 230 maA,
6.3 v. D.C. Housed in black ebonite case
size 1}in. x lin. dia. 8pindle {in. long x
3/gqin. dia. Two for 15/-. P. & P. 2/6.

XstA. oert @

53 TOTTENHAM COURT ROAD, LONDON Wi
LANgham 3853

MANY MORE
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sists of Trl and Tr2 wired as a super-alpha pair,
with the base-bias network R1-R2 Bootstrapped via
C2, and the leakage impedance Bootstrapped via RS
and C3. To prevent the emitter resistor, R4, from
being shunted by an external load, an additional
emitter follower is interposed between Tr2 emitter
and the output of the unit, this emitter follower,
Tr3, having its base direct coupled to Tr2 emitter.
The input impedance measured on the prototype
was 8MAQ.

Construction

The constructional details of the unit are made
clear in Fig. 4b and in the photograph. Being so
compact, the unit is somewhat “fiddly” to build, and
construction is thus best carried out “by numbers”,
as follows:—

(1). Cut the Veroboard panel to size and break
the copper strips as shown, using either a small drill
or the special tool that is available for the job. Now
drill the two 1/16th inch diameter holes, as
indicated. Note that this Veroboard uses 0-lin. hole
spacing, which is a far smaller matrix than that
normally used. In the case of difficulty, this size
of Veroboard can be obtained from the address
shown in the components list.

(2). Solder the shorting link in place from 7H to
7E, using sleeved wire. Solder R2 in place between

8A and 8F, with the resistor flush on the face of the

panel.

(3). Now solder the remaining components in
place, mounting them all vertically and as close to
the panel as possible, in the following order: C3,
Trl, R4, C2, Cl, RS, R, R3, R6, Tr2, Tr3 and C4.

(4). Take a Radio Spares 3-pin transistor holder
and carefully modify it as shown in the inset,
cutting away the body with the aid of a fret saw and
file until only a single socket remains, then solder
it in place in hole 6H on the Veroboard panel. This
socket, in conjunction with a lead from the battery
supply, then acts as an on/off switch.

through hoies

Fig. 4b: Wiring details of the Veroboard. Care should be
taken when soldering transistors directly in circuit.

A ...Orill g clear

B ...solder ¥length
of 20 SWG.ecwire

(5). Take four lin. lengths of 20 s.w.g. enamelled
copper wire and, after baring tin. of one end, solder
one wire into each of the following holes, keeping
the wire vertical; 9F, 9H, 12F and 12H. Now cover
these wires, except the one in hole 12F, with sleev-
ing, and temporarily fit the three sub-miniature 1}
volt cells in place in the resulting “cage”, and cut
off the top of the 4 wires just below the top of the

upper cell. Now remove the three cells from the
cage.
;,’t ” -
- Skt Make socket by /~3. e thick battery
/ 2l cutting away &7 cage cap, made
il 1 shaded portion %" from thin
e of Radiospares # cardboard and
3-pin transistor bound with
holder Sellotape

\ll‘lljire - 0o
soldere

to disc \ I‘/ “’1
Veroboard

To 6A
See (6)in text

See (8)in text

Fig. 4c: Details of battery “cage” and switch. The transistor
holder (top right) is cut to resemble the miniature switch
Skt (bottom left). See text for full details.

(6). Take a small piece of tin or copper sheet,
and cut it into a disc a little less than 4in. diameter.
On the prototype, a piece of metal strip taken from
the inside of a PP3 battery was used. Solder the
disc to a length of fine gauge sleeved copper wire,
and thread the wire through hole 11G in the Vero-
board, with the disc on the component side of the
panel; apply a dab of Bostik to the underside of
the disc and then glue it in place on the panel
Take the free end of the wire and solder it in hole
6A.

(7). Make the battery cage cap from thin card-
board, in the form of a 4-sided tray, as shown in
the inset, first cutting and folding the cap and then
binding it in shape with Selotape. The cap should be
a close fit over the top of the cage.

(8). Cut a small disc from sheet tin, etc., the disc
being slightly over %in. diameter, and solder it to a
length of fine copper wire. Make a small hole in the
top of the cardboard cap with a pin, and thread
the wire through the hole, with the disc on the
inside of the cap. Apply a drop of Bostic to the
underside of the disc and glue it in place on the cap,
taking great care not to smear the face of the disc,
which acts as the negative battery contact, with
glue. Take the free length of wire and bend it as
shown, the ‘kink’ fitting into the socket of the modi-
fied transistor holder and thus acting as an on/off
switch.

(9). With the cap in place on top of the cage,
thread a length of rubber band through the two
1/16th holes in the Veroboard panel and hook the
band over the cap; from the underside of the panel,
pull the elastic band reasonably tight and tie the
two ends into a knot, thereby ensuring that the cap
is held firmly in contact with the batteries.
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(10). Remove the cap and fit the three batteries
in place, one on top of the other and with the nega-
tive terminals uppermost. Now replace the cap and
secure it in place with the rubber band. Solder the
units output lead with its core to hole 11A and its
screen to hole 4A. Connect the crystal microphone
between holes 1A and 1B. Now connect the lead
from the battery cap into the small socket, and carry
out a simple functional test of the unit. The unit is
now ready for use, and can be fitted into the
microphone case, where it can be secured in place
either with adhesive or with cotton-wool packing.

It may be noted that, for the sake of miniaturisa-
tion, 2G414 type transistors have been used in
making the unit, and these happen to be v.h.f. types.
Because of this, the unit will give a linear frequency
response up to a couple of Megacycles, and thus
makes a very useful high impedance buffer for
use with test equipment, etc., where signal levels
are less than approx 2 volts peak-to-peak. The input
impedance of the unit i3, of course, much higher
than that of most “scopes, V.T.V.M.’, etc, [ ]

Y components list

Resistors: Capacitors:
R1 82kQ C1  1uFY sub-miniature
R2 120kQ C2 30uF { electrolytics
R3 330kQ C3 30uF [ 6V wkg.
R4 10kQ C4 30uF
R5 47kQ
R6 4-7kQ Semiconductors:
all 4 watt. carbon Tr1 2G414
Tr2 2G414 » (Texas)
Tr3 2G414

Miscellaneous:’

Veroboard with 0-1in. hole spacing, transistor hoider
3-pin (Radio Spares). 3 Mercury cells type 312, wire,
sleeving, etc.

Note.—In case of difficulty, all components may be
obtained from Newbury Radio (Forest Gate)
Ltd., 274 Romford Road, Forest Gate, London,
E.7.

POWER SUPPLIES

—continued from page 682

that will oppose the variation in VT. This will be
equal to n.VT, whilst VT = E1 — E2 = E1 (1 + n)

E1 | . . .
£> — since the gain of the error amplifier n is
- i

considerably greater than unity. This is really
another way of saying that any mains input
variations together with the ripple voltage remaining

e . 1
after initial smoothing are reduced by a factor of o

In a well designed circuit, the output impedance at
ZF will be under one ohm, with ripple voltages of
only a few mV and output variation of 19 or better
between no load and full load conditions for a
mains input variation of up to 15%.

Up to now we have ignored the two capacitors
in Fig. 10. C from the output voltage to the grid
of V2 serves to feed back any ripple voltages or
signal voltages that may be flowing into the power
supply from equipment being run from it. These
are therefore subject to the same degree of
attenuation as are the surge voltages caused by the
switching on or off of external loads. Typical
values are from 0'1xF to 0-5uF.

Capacitor C2 across the neon serves to short
circuit the internally generated noise that all neons
are subject to, to varying degrees. A point to watch
is that the neon is not suffering from current
starvation, as it very easily can if R1 is made very
high in value in an attempt to increase the gain of

the error amplifier. A current starved neon and a
capacitor in parallel could very easily act as a
relaxation oscillator, thereby defeating the very
object of including the capacitor. A very common

* dodge is to feed the neon with current by means of

a resistor from the unstabilised h.t. line.

TRANSISTOR ERROR
AMPLIFIERS

Low voltage power supplies utilise transistors for
the error amplifier and series emitter follower
regulator with a Zener diode for the reference
voltage. The principle of operation is exactly the
same as for valve stabilisers. Although the basic
circuitry is quite simple it is possible that the
ultimate circuit will be considerably more complex.
The single series regulator valve of Fig. 10 can be
replaced by a number of valves in parallel to
increase the current capacity of the supply and the
triode error amplifier can be replaced by a single
pentode or a twin triode arranged as a cascode
amplifier. This is often adopted because a single
triode is incapable of supplying the large amplifica-
tion factor necessary for adequate stabilisation.
The voltage gain of a pentode is greater than a
triode but the internal noise level is also greater
so that what one gains on the swings one loses on
the roundabouts. A circuit that can supply a very
high gain with a low internal noise level is the
cascode where two triodes are used, one acting as
the anode load of the second.

CONTINUED NEXT MONTH

‘Q" MULTIPLIER

We have been informed by Electroniques that the
reference given for L1 in the components list for
the ‘Q’ multiplier for the R1155 is incorrect. The
correct part number is QL4 and the price is 7s. 6d.,
plus postage. Since Electroniques has been acquired
by Standard Telephones and Cables Ltd.. sales
enquiries should be sent to the Sales Office,
Edinburgh Way, Harlow, Essex.
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INDEX

No more frantic searching for that particular article
which appeared in that past issue. For 1/6d. you
can be the proud possessor of a Practical Wireless
index to volume 40. This price includes postage,
and the index is available from our Post Sales
Department, George Newnes Limited, Tower
House, Southampton Street, London. W.C.2.
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RADIO « HI-Fi « COMPONENTS o

TT.144 DYNAMIC
TRANSISTOR
TESTER

Tests In-circuit or
out of ctreuit. Identi-
fies PNP and NPN
types. Indicates
electrode open cir-
cuits, short circuits
and current drain.
Complete with in-
structions,

£4.10.0

TT.145 DE-LUXE TRANSISTOR
DIDDE TESTER £9.7.6

MULT) METERS
T.20A 1,000 0.p.v.
TK.251,0000.p.
EP.10K 10,000 0.p.v.
EF.I0KN 10,000 o,
EP.20K 20,000 0.p.v. . .
EP.20KS 20,000 0.p.v.
EP.30K 30,0000.p.v.
LP.30KN 30,0000.p.v.
EP.50KN §0,0000.p.v.
EP.100EN 100,0000.p.v. . .

S
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TE-188. RF SIGNAL GENERATOR
A stable wide range signal generator
with a range of 120 Kc/s-260Mc/s on 6
bands. Features a large 4%in. vernier
tuned, etched circular dlal jor easy
accurate frequency adjustments.

Complete with £201 5 _0

instructions.

TE190. SINE SQUARE WAVE
AUDIO GENERATOR

8INE WAVE: 20-200,000 cps in four
bands.

S8QUARE WAVE: 60-30,000 cps. Input
impedance 0-5,000 ohms. Especlally
designed for HI-FI Radio and TV
Service men who require a dependable

instrument. £21 '1 9 .6

LA9P. AC ELIMINATOR U
with a double wound step down transfor-
mer to operate 9v Radios, £1

ete., from AC Mains.

FSW1.
FOOT SWITCH

8nap actlon foot switch with skid proof
rubber base pad. Plugs into your Tape

ALL ITEMS SENT POST FREE

SR165. ALL BAND

COMMUNICATION RECEIVER

This entirely new professlonal type communication
receiver features frequency coverage of 535 Kc/a—
30 Mc/s for complete general coverage. In parti-
cular ham bands are arranged in the same calibra.
tlon scale, 80 that the band switching can be
accomplished rapidly.

UD40H CARDOID

DYNAMIC MICROPHONE  DM31C. CARDOID
Features a pop- DYNAMIC
proof diaphragm MICROPHONE

and superior anti g, .0, .
' perb quality with

feed-back proper- yufi hea for distri-
tles, reduces feed-  yyted cardold front-
back and room re- ) piciup. Output:
verberation. Ofp: Zt2db. Response:
42 db Res 40-13,000 cpa.

12,000 cps; Impedance 50k ohm.

50K ohm im- £7.7.0.

pedance £6.6.

impedance
microphone
600 ohm -
50K ohm.
Response:
50-11,000
cps-

£6.6.0, [

27 other microphones available.

EAGLE SA100. 10W INTEGRATED STEREO AMPLIFIER

A compact, versatile integrated
unit for monaural or stereophonie
reproduction from record plaver,
tape recorder and tuner. Power
output 5 watts per channel. Fre-
quency response 40-20,000 c.p.s.

EAGLE AFM100. AM-FM TUNER

8.0.0

Combines a host of advanced features that easily make it the finest AM-FM tunerinits
class. A tuned RF stage on FM, AFC circuit and a heavy fiywheel giving smooth but
effortless tuning, built in AM Ferrite aerial. FM.88-108Mc. £29 0 0

AM 535-1605 K/s.

MS80. 20W ROSEWOOD SPEAKER
SYSTEM

The perfect answer for the music lover who wants full range
fidelity in a compact system. Features an 8in. full range
high compliance speaker with an output capacity of 20 watts
RMB8. Frequency response: 30-20,000 c.p.s. Resonant

frequency: 30-40 c.p.s. Sensitivity: 97 db/w.

Flux

density: Over 12,000. Impedance: 16 ohm. Bize l4iin.

high x 105/, 4in. wide x 8In. deep.

14.14.0

As well as this beautifully designed speaker there are two
other models M365. 10 watts RMB at £12.12.0 and MS10

5 watts RMB £8.10.0.

All three speakers are finished in magniticent rosewood and
the entire cabinet filled with acoustic damping material.

EAGLE PRODUCTS

MAGNETIC STEREO CARTRIDGES
M1007G GOLD M1007F. SILVER

Response: 20-20,000 cps
Output: 5MV at 1Kc/
Sem/Bec

Stylus: 0.5 Mil dlamond

Tracking Pressure
1-2.5 grams.

£6.12.6

:{I’,h.

Response: 20-18,000 cps

Output: 10MV at 1Kc/
Sem/Bec.

Stylus: 0.7 Mil diamond

Tracking Pressure

2-4 grams.
£5.14.6

Ml

I
il

Bothfeaturesi larly smooth reproductton and incisive separation of stereo channels

ALL TRANSISTOR PUBLIC ADDRESS AMPLIFIERS

Two new models offering the Jast word in P.A.

liflcati All istorised circuit, negative
feedback circuit reduces distortion to a minimum.
Two mike Inputs high and low with individual
controls. Pius inputs for TAPE, TUNER and
RECORD PLAYER.

PAS40 35 Watts  £36.0.0

Other P.A. models available.

PAsal 50 Watts  £56.0.0

TEST EQUIPMENT

EAGLE FMT41, FM TUNER
Bub-miniature 8 transistor 3 diode F.M.
Taner. Covers 88-108 Mc. Operates
from 9-volt battery, micro minlature
circuit giving brilliant FM reception.
Ready to use, simply connect to your Hi
Fi amplifier. Lustructions supplied.

8.10.0

push-pull radio amplifier on printed
circuit. Ideal unit for Intercoms, Baby
Alarms, Radio Tuners, etc. Complete

ith i 5

L) S ) B T gIons

3::0 vav:x:ntlable EG104. £3'2'6
£2.5.0

&
and EG2004 250 mW
CSK.10

Self-powered
crystal set kit
with private
earphone. Sup-
plied complete
with

Instructions.

ALL TRANSISTOR MONO &
STEREO PRE AMPLIFIERS

Provide extra stage of amplification for
use with magnetic cartridges, tupe and
microphone Inputs. Both mmodels
feature wide band pass range, 20-20,000

cps.
PRE 301 MONO £4.128 3
PRE 302 BTEREO £5.15.0

WI-2. TRANSISTORISED
WIRELESS INTERCOM

No wires, no installation needed,
simply plug them into AC power
point and talk. Units have press-
to-talk lock switch and on-off volume
control. Ideal Intercom or Baby Ajarm

for home, office, £1 4-1 2 . o Com-

factory. plete.
DP303. DOOR PHONE INTERCDM

Recorder remote control system but
special adaptor supplied enables this to
be wused with all other 24/_
Tape Recorders.

Ultra sensitive transistorized intercom
designed so that you may answer
the door from within for greater
convenience and safety.

Other {nt
£41 2‘ avnl::ble.emoms

WIRELESS MICROPHONES
WMB09 (as lllustrated)
Pocket FM  Wireless
transmitter complete
with tle-pin microphone.
FOR FULL DETAILS OF THESE AND MANY OTHER ITEMS SEND FOR FREE 8. Transmits clearly ap to
COMPREHENSIVE CATALOGUE, EAGLE NEWS AND ORDER FORM, ALL ITEMS B\ 100 yde. and (s fully
AVAILABLE POST FREE AND COVERED BY 12 MONTHS' [GUARANTEE. tunable over the entire

FM band. Simply used

CALLERS WELCOME AT OUR HI-FI SHOWROOM @ wner" £14.0.0
‘2‘0 Also available V:VM;BOS
RADIO LTD Gotrww @) T2 ¢ it 2ot

87 Tottenham Court Road, London, W.1. FM Wireless Microphone.
These cannot be operated in U.K.

SC10F. RECTANGULAR

REFLEX HORN SPEAKER

An outstanding combination of reflex horn and driver
unit for car mounting, to deliver wide angle high
quality reproduction. Weatherproof, waterproof and
shockproof. Qutput 10 watts. £7 1 5 o

Also available SC5F: 5 watts, £4.2.6 and 8C15F:
15 watts £14.12.6.

MCK.2. MORSE COOE KIT
Two station morse code kit supplied
with instructlons, 80ft. of connection
wire and morse code £2

RELDA
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Mains or low voltages

THE (Z/2/2722272) DE-SOLDERING TOOL

.

Self-contained—does NOT require the use of air-lines or pumps
Simple, light and inexpensive

PERMABIT nozzle will not wear or become eroded by the solder
Standard nozzle, & in. bore. Alternative, & in. bore

Please ask for free catalogue S.P.11

LIGHT SOLDERING DEVELOPMENTS LTD.
Tel: CRO 8589, 4559

28 Sydenham Road, Croydon, Surrey

The Sensational
ALL-TRANSISTOR
Communications Receiver

EDDYSTONE
EC10

for use in the home, caravan, car or boat,
H.P. facilities. Only £48 Part exchanges

Write for brochure

170-172 CORPORATION STREET

BIRMINGHAM 4
Telephone: 021-236-1635

VIKING STEREO 4 +4
HIGH QUALITY AMPLIFIER

A high quality stereo amplifier, built to meet the requirements of budget Hi-Fi.
Elegant styled cabinet in black rexine and wood grained ends. Brushed aluminium
panel, black and silver knobs. Quality components throughout. Ganged Basy
and Treble controls, separate volume controls for each channel. Valves (Standard
Model) 2 x ECL86 (De-Luxe Model) 1 x ECC83 (2) x ECL86. Output 3 ohms
matching, suitable A.C. mains 230-240 volt. Cabinet size, 16}in. wide, 5}in. high,
8}in. depth. Full instructions and guarantee. Send for leaflet.

STANDARD MODEL (amplifier only)....£11.11,0 plus 12/6 P. & P, and Ins.
DE-LUXE MODEL (amplifier only} £12.12.0 plus 12/6 P, & P. and lns.
CABINET extra if required . . . 5.

CABINET separately

VIKING 10-12, 4 twelve watt amplifier for use on 230-240 volt A.C.

mains. [nputs suitable Microphone, Record Player, Tuner, Tape Recorder, etc.

Printed circuitry. Five Mullard valves, reliable c ts. Front panel i

2 Enput Jacks, 2 Volume Controls, 1 Tone, Neon and On/Off switch. Designed

to fit into same type and size cabinet as 8tereo. Fully guaranteed. 8end for leaflet.
Price (amplifier less case) £7.19.6 plus 12/6 P. & P. and Ins.

£1. 5.0
.£1.15.0 plus 7/6 P. & P. and Ins.

VIKING X.P.15. A frustrated order offered at a fraction of cost (original
price 39 gns.). 15 watts output. Suitable for 210-240 Volt A.C. mains. Attractive
Black Chassis with slotted Chromed steel top cover, size 15 x 74 x 7in. 4 Input.
Jacks. 2 volume controls, 2 tone. 5 Mullard valves. Fully guaranteed. 8end for
leaflet.
Priee Complete £12.19.6 plus 12/6 P. & P. and Ins.

Famous VIKING P.A. BASS AMPLIFIERS. 15, 30, 40, 60 and
100 Watts. Send for leaflet.

SPEAKER-ENCLOSURES — SPEAKERS — MICROPHONES — RECORD

LAYERS and TAPE DECKS. Send for leaflets.

Terms: C.W.0.. C.0.D. Money back guarantee.

37 HILLSIDE,
VIKING (ELECTRONICS) LTD. STONEBRIDGE,

LONDON N.W.10
Telephone: ELG3644
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No. 13

AMATEUR RADIO SOCIETY

PETERBOROUGH

quarters in somewhat peculiar premises, but

perhaps the Peterborough & District Amateur
Radio Society is the only one in the world to have its
“home” in a 100-year-old windmill.

Visitors are always welcome on Club nights
(Fridays) at the mill, which is behind the Peacock
Inn on the London Road, and they will see the
Club's own station G3DQW in operation—on all
bands from Top to Two.

There is a 200 feet long-wire aerial for the high-
frequency bands, whilst for 146Mc/s, an 8-over-8
slot-fed beam is mounted high above the mill, well
over 70 feet from the ground, and free from all
man-made static.

The mast goes right down through three floors
to the shack, and is rotated bodily by the hand-
draulic or “Armstrong” method—two brawny mem-
bers pull on a car steering wheel, and set the beam
accurately in any direction by watching compass-
bearings painted on the floor . . . Rather unusual,
yes, but it works well—as the many v.h.f. contacts
from "3DQW will confirm!

The gear includes a mint HRO senior, which was
kindly donated to the Club, and a CRI100 and
L.G50 as well as much other equipment loaned by
various members.

RAD]O Clubs are noted for having their head-

Pl g e e R
e e e e
T r..,,, e
£ ;mx :
i

[
%

Latest interest is in Amateur Television, and
junior members are busy building a multi-element
array for 420Mc/s—cutting down old TV aerials.

Well-situated from every point of view, the Mill
is only a few minutes’ walking distance from the
centre of Peterborough, near the bus station, and
next to a large car park. It is immediately behind
a public house, and only a stone's-throw from the
Posh football ground—in fact, members can have a
free grandstand view from the top of the mill.

The Peterborough A.R.S. is also unique in having
its own private riverside site on the banks of the
Nene, with plenty of mooring space for boats,
grassy banks for picnicing, and a boat-house, chang-
ing-room and even a power-house. A large punt
and a small rowing-boat have been given to the
Club. Members can swim, sunbathe, or picnic to
their heart’s content, and the site makes an ideal
venue for barbecues and Field Days—there’s no
t.v.1.

During the months, members

summer spend

weekends camping by the river, as well as taking
part in both National Field Day and v.h.f. Field
Day. Direction-finding contests are organised, and
a “Bucket and Spade™ party was held at Hunstanton
for several summers.

For the past two years, a Mobile Rally has been

The Club house is an old windmill. The fact that it is next to a pub is pure coincidence. On the right is the C/ub station
G3DQW. On the key G3HXR, logging G3KPO.
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run at Peterborough on August Bank Holiday,
attracting hundreds of visitors from all over the
East Midlands. A popular feature this August was a
free trip down the river by motor launch—repeated
over and over again, with Jack and Leslie at the
helm.

During the winter months, lectures and demon-
strations are held at Peterborough Technical College,
where the Society members are granted every
facility — including the wuse of the electronics
laboratory, lecture hall and cinema for technical
film shows.

An eighty-metre dipole aerial has been erected
by members above the College, which holds its own
transmitting licence and callsign composed of its
initials—G3PTC. Demonstrations of the latest
amateur and professional radio equipment have
been given at regular intervals, including those on
single sideband transceivers, teleprinters, radio-
astronomy, direction finding, and amateur television.

Classes for the Radio Amateur Examination are
held annually, and this winter G3KPO has 17 in the
class—by a coincidence, the same number as last
winter. Incidentally, one of that class, Colin
Whyles, is already “on the air” as G3VRS.

g [Congratulations, Colin—Ed.]

The Society "endeavours to provide ‘‘something
for everyone”, from veteran old-timer to youngest
shortwave listener. This is borne out by the number
of visits which have been paid to local places of
interest, such as the electricity generating station,
the automatic telephone exchange, and the local

Making a 420 Mc/s beam for amateur TV work. Enthusiasts
left to right are Michael Bond, Bill Yeomans, Mervyn
Carver. and Barry Ellery

television transmitting station.

Club junk sales have also been very popular, as
well as the bulk purchase of ex-government surplus
radar equipment. A quantity of this was stripped
down into individual components by the members,
and re-distributed in handy plastic bags.

The present Peterborough A.R.S. began in quite
a small way in March 1960, when a few enthusiasts
gathered one evening at the home of the Hon. sec-
retary and decided to go ahead with its formation.
From the outset, every assistance was given by the
principal and staff of the Technical College, and
this proved a tremendous advantage to the Club.

Its chairman is “Gus”, Mr. C. J. Guscott G3JHXR,
and vicechairman Ted Barnes G2BYI, whilst the
“Hon. sec.” is Douglas Byrne, G3KPO, who is also
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Area Representative of the RSGB. Incidentally,
Douglas is endeavouring to get together a ‘“Radio
Museum” of old wireless gear, books and magazines
from the twenties or early thirties, and would
appréciate a postcard from any reader who could
help. His address is—*“Jersey House”, Eye, Peter-
borough.

At this summer’s three-day Agricultural Show at
Peterborough, the Club were invited to operate a
Transmitting Station—and put GB3PAS on the air,
using a Swan 350 and KW2000 as well as a.m. gear,
A Mosley tri-band beam was erected on an iron
tower specially constructed for the show by s.w.l
Jack Warrington and Leslie Critchley, G3EEL. As
might have been expected, contact was established
with all parts of the globe-—and thousands saw
“amateur radio” in operation for the first time. The
inclement weather was no handicap—for the station
was snug and dry in a large wooden garage, loaned
by a local firm.

After lengthy negotiations by the Society’s
officials, who pointed out the great publicity value
of amateur radio, the Town Council agreed to supply
local radio amateurs with QSL cards free of charge,
as well as for Club use with G3DQW and in
connection with special exhibition stations.

These fine QSL cards are printed on glossy paper,
and show a photograph of Peterborough Cathedral
and the City coat-of-arms on one side, with the
usual report data and space for remarks on the
reverse. All the individual amateur has to do is to
overprint his callsign, and name and address.

THE AMATEUR BANDS

—continued from page 651

VS9ARYV, VQIHP (Seychelles), VR6TC (Tom
Christian on Pitcairn Is.), VU2TX, all W districts
1—@, XWS8BS, YAIDXE, ZDS8ARC, XD9BE,
ZL1AXB, plus many others including ZL4CH,
ZL5AA (Scott Base Antarctica), 3A2CP, SH3AC,
SU7AK (Niger), 5X5UW, 5Z4IR, 5R8AS, SWIAZ
(Western Samoa), 601PK, 6YSAR, 7Q7LC, 9J2VX,

9K2AM (Kuwait), 9M2BO, 9M6MQ, O9NIBJ
(Nepal), 9VIGH.
Finale

That’s it for this year, and vy fb it’s been too,
especially this last month. 28 and 21 really starting
to come into their own. Watch 28 next year, things
will really start to hum. DX on 80 and 40 for the
stalwarts. Twenty and 160 dying out?

Contests for December. The only one in my diary
is the 70Mc/s c.w., and that was on the 4th.
January is not much better. The Affiliated Societies
contest on January 14—I15th, and on the 29th, is
the 144Mc/s c.w. contest. Anyone listen higher than
30Mc/s? No excuse now that the v.h.f. Explorer
circuit is on show. (See page 646).

Your scribe is still at it on topband with a 5763
and 10 watts to 140ft., endfed. Reports welcome,
both phone and c.w. Careful, the phone may be
a.m. but will probably be f.m. (B.F.O. out, a.vc.
Oﬁ).\ .
Many thanks for the fine logs, a very MX
(Merry Christmas in c¢.w.) and a real cool yule to
the way out cats. (Like endsville man). Hpe cu next
yr. 73 from G3JDG.

P.S.—~Deadline for festive keen types is 26th.

Wwww americanradiohistorv com
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- SINCLAIR
. MICRO FM

POCKET SIZE COMBINED FM
TUNER/RECEIVER

THE ONLY SET OF ITS
KIND IN THE WORLD

Anyone can build it!

7 TRANSISTORS
2 DIODES

LOW LF. ELIMINATES This is a marvellous set to build and use. It has so many unique, original

i
:EIE?J;(E)ST features that it is years ahead of any. FM dgsign ever produced for the
= ‘ home constructor. It is so professional in its appearance and per-
) f s formance too. With the Sinclair Micro FM there are simply no problems
== of alignment, so it is ready to use just as soon as you have built it,
=i and unlike any other FM Set in the world. the Micro FM is a double
OPERATES FROM - purpose unit which you can use both to feed to a hi-fi system or tape
STANDARD SELF CON- ZHL recorder and as a self-contained pocket FM portable. The sensitivity of

the Micro FM is such that it will operate satisfactorily using its own
telescopic aerial in al. but the very poorest reception areas. Quality is
outstandingly good because of the system of pulse counting discrimina-
tion used, and although this set is no bigger than a packet of 10 cigarettes
it uses a standard 9 volt self contained battery. Powerful A.F.C. makes
tuning simple. Backed by Sinclair service facilities and the Sinclair
guarantee, anyone can go ahead and build the Micro FM straight away
and with assured success.

TAINED 9v BATTERY

ZEasm

ONE OUTPUT FOR
AMPLIFIER ONE FOR
PERSONAL LISTENING

»

TECHNICAL DESCRIPTION

Complete kit including iransistors,
telescopic aerial, case, earpiece and
instructions.

Self-contalrmed double-purpase FM superhet using 7 transistors
and 2 diodes. The R.F. amplifier is foltowed by a self-oscillating
mixer and three stages of I.F. amplification which dispense with
I.F. transformers and all probiems of alignment. The final I.F.
amplifier preduces a square wave which is detected to produce

* Size: 212 x 1+ x fin.

% Pulse counting discriminator

% Low L.F. completely eliminates allgnment problems
% Tunes from 88 to 108 Me/s

the original modulatlon exactly. The pulse-counting discrimin-
ator ensures better audio quatity. Two outputs are provided—
one is for fezding to amplifler or recorder and the other enables
the Micro FAM to be used as an independent self-contained
pocket portable. A.F.C. *'locks’ the programme tuned in. The
telescopic aerial included is sufficient in all but the worst
signal areas

SINCLAIR MICRO-6

The kit that builds into the world’s smallest radio

This Is the kit that builds into a M.W. set against which a matchbox
looks enormous. Yet it is completely self-contained, including aerial
and batterles and virtually plays anywhere. Its clever six-stage circuit
(2 R.F., double diode detector, 3 A.F.) ensures all you want in a radio
today —power, range, quality and selectivity. A.5.C. cousnteracts
fading, bandspread brings in Luxembourg like a local station. There is
great pl to be had in building the Micro-6, and it makes a highly
acceptable gift with its white, gold and black case and amazing per-
formance.

ORDER FORM AND MORE SINCLAIR DESIGNS ON FOLLOWING PAGES

+ Audio response: 10 to 29,000 c/s - 1dB
% Signal to Noise Ratio: 30dB at 30 microvolts

% Plastic case with brushed and polished aluminlum front
and spun aluminium tuning dial

£5.19.6

@ Slze 1'/,in. x 1%/ ,5in. x ,in.
Complete kit
with earpolece,
case and
Instructions.

h9's
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@ Weight: One Qunce

@ Easily built In an evening
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Performance figures obtainec with the Stereo
25 fed to two Z.12s all pcwered by a PZ.3
malins power supply und.

@ SENSITIVITY for 10 watts into 1.5
ohms load per chanrel.
Mic.—2 mV inso 50K ohms.
Pick-up—3 mV into 50K chms.
Radio—20 m¥ into 4.7K shms.

@ FREQUENCY RESPOWNSE (Nic. and
Radio)—25 c{s. to 30 kc/s, - 1B extend-
ing to 100 kofs - 3dE

PU Mic Rad

g\*\

Treble Bass

R . e

Volume

~ED &> (\

;L‘

Balance

SINCLAIR STEREO 25

ALL-PURPOSE DE-LUXE PRE-AMP/CONTROL UNIT

Using only the finest possible matched com-
ponents in circuitry developed specially by
Sinclair Radionics own research laboratories,
the SINCLAIR STEREO 25 Pre-amplifier and
Tone Control Unit is for use in any stereo system
where it is intended to take fullest advantage of
today’s best amplifier and auxiliary equipment
systems. When used for feeding into two Z.12’s,,
there is even greater advantage for there is ap-
preciable saving also in whatyoulhaveto spend to
get first class hi-fi. In appearance, the Stereo 25

reflects the professional elegance which charac-
terises all Sinclair designs. The front panel is in
solid aluminium brush finished and polished in
horizontal sections. Solid aluminium knobs are
fitted. Mounting the unit is simple and it will
enhance any hi-fi furnishing scheme in whichiitis
used. A PZ.3 is recommended for powering the
Stereo 25 and two Z.12's stereo assembly. For
complete hi-fi coverage a Sinclair FM should be
used for the radio section of your installation,

TECHNICAL DESCRIPTION

@ EQUALISATION—Correct to within
-+ 1dB on RIAA curve from 50 c¢fs to ot
20 kc/s. s,

@ TONE CONTROLS
Treble -+ 12dB to —10dB at 10 kc/s.

RADRY

REER
——4t %= BULT,
Tt mm oo PEeTED AND
GUARANTEED

A S s
T - O
= (s b
S
[ ] [ ]

i
Bass -+ 15dB to —12dB at 100 c/s. 2% A G ;— ol ‘1 T . . i
eooRE o Snew  dmom -

@ SIZE—6}in. x 2}in. x 2%in. overall, plus T G W ¢ GEP P | Y Circuit Diagram

knobs. by S — l —caw 0% fres shows one
—t |

@ FINISH—Front panel sectioned in l | el ‘E.“;: el ey ‘l 3 g’:annelzg/ the
brushed and polished solid aluminium | ereo pre-
with solid aluminium knobs. Black —— B S 1 amp an.d Con-
figuring on front panel. rEREO 5. ONE CHANNEL ONLY 1o crion trol Unit.

FieTE
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“Does all you claim”

So writes V.C.W. of London S.W.17 whoisa
keen and critical enthusiast for building
unusual designs. He says:

“Micro FM assembly instructions are com-
plete and plain, and when finished the set is
truly amazing and does all you claim. Recep-
tion up and down the country proved strong,
signal quality is very good and station “lock-
ing” excellent. Recording programmes
through a good quality machine was all one
could wish for, and [ continue to be amazed
at the performance the set puts up”.

WwWWWwW americanradiohistorv com

"I have received your Z2.12 amplifier. | am
extremely pleased with its performance, and
it is well worth the cost. Thank you for your
prompt delivery.”

B.R.L., Howick, Auckland, N.Z.

“Much to my delight, the tuner {Micro FM)
performs splendidly, fully justifying the
modest outlay called for. The tuner picks up
all the F.M. programmes. | am now anxiousto
purchase two Z.12 amplifiers.”

P.E.R., Florida, Transvaal

WEARELOOKING FORPHOTOS showing
Sinclair equipment in use in any interesting
or unusual way anywhere in the world.
£3.3.0 will be paid for each picture we pub-
lish. A brief story should accompany each
one. All photos received will be posted back.


www.americanradiohistory.com

s

SINCLA

IR Z2.12

COMBINED 12 WATT HI-FI AMPLIFIER AND
PRE-AMP FOR OPERATING FROM 6-20V. D.C.

The amazing adaptability and rugged con-
struction of this very powerful and exception-
ally compact amplifier make it possible to use
just one type of unit with outstanding success
in an unuscally wide variety of applications.
Eight special H.F. transistors are used in a
highly original circuitto achieve the character-
istics demanded of any aquality amplifier
irrespective of price, yetthis Sinclairunitcosts
only 89/6 and includes its own integrated pre-
amplifier. The Z.12 pts radio, micr

and pick-up inputs. Detailed instructions for
connecting these, matched for mono and
stereo are given in the manual supplied with
every unit. Where it is required to run the Z.12
from mains supply, the PZ.3 is recommended.
Those wishing to have a ready made pre-amp
control unit can feed inputs via the Stereo 25,
which, with two Z.12s will provide the finest
stereophonic hi-fi possible—and the saving
in cost is considerable.

USE IT FOR HI-FI

ELECTRICAL GUITAR, CAR

RADIO, P.A. INTERCOM, INSTRUMENTATION, ETC.

@® SIZE 3in. x 13in. x 1%in. @ FANTASTIC POWER! 12 WATTS
R.M.S. CONTINUOUS SINE WAVE (24 W. PEAK); 156 WATTS R.M.S.
MUSICPOWER (30 W' PEAK) @ REQUIRES FROM 6 TO 20V. OPER-
ATING POWER @ Hi-FI PERFORMANCE AT A FRACTION OF
THE USUAL COST

READY BUILT, TESTED AND GUARANTEED,

WITH MANUAL /
I you prefer not to cut this page, please refer to P.W.167 6
when writing your order.

sirclsir world

SINCLAIR PZ.3 POWER
SUPPLY UNIT
Transistorised techniques
are used to achieve phe-
nomenally good smoothing,
thus assuring ideal operat-
ing conditions Ripple is a
barely measurable 0.05 V.
Will power two Z.12's and

the Stereo 2t with ease.

79/6

Please send items detailed below :

Should you nol be complelely satisfied with your purchase
when you receive it from us, your money will be refunded
in full and at once without question.

FULL SERVICE FACILITIES AVAILABLE TO SINCLAIR CUSTOMERS

sir =i

SINCLAIR RADIONICS LTD.,
22 NEWMARKET ROAD, CAMBRIDGE
Telephone 52996 (STD CODE OCA3) 1

nace-sefter in electronics

YOUR SINCLAIR GUARANTEE s

SINCLAIR RADIONICS LTD,,

A A - -
THE SET THAT
STOLE THE SHOW
THE SINCLAIR MICRDVISION
POCKET TV RECEIVER provided a
world wide sansation when shown for
the first time at the recent 1966 Radio
and TV Exhibition. This fantastic British
set tunes aver 13 channels or bands 1
and 3. operates from six self-contained
“Penlite” batieries and measdres only
4in. x 2%in. x 2in. Despite the minute
proportions of this 30 transistor receiver,
quality from the exclusively designed tube
and loudsp=aker is superb. This amazing
Sinclair trigmph will be avallable =arly in
1967 at a cost of 49 gns.

SINCLAIR  MICROVISION
The world's omly pocket T.V.!

[]
22 NEWMARKET ROAD, CAMBRIDGE l

P*.167 I

O o e b o e e S o e e S T o o e e e
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JANUARY ISSUE OUT NOW — 2/6
MAKE SURE OF YOUR COPY!

=1 MAKE THESE FOR YOUR HOME!

| Month by month PRACTICAL WOOD-  TELEPHONE DESK & SEAT

. ; WORKING brings the handyman just A handsome desk to house yourtelephone
i the know-how he needs on a wide range
of useful woodworking jobs. Here are  make from full constructional details.

some of the attractive additions to the CABINET, TABLE & TROLLEY SUITE
home fully covered in the January issue. 4 space-saving 3-piecer.

. . . a cupboard for directories . . . a
cushioned seat for comfort . . . all easy to

OCCASIONAL TABLE

Modern, low-line in appearance and
specially designed to store books and
magazines.

BLANKET BOX

To store blankets when winter’s over. Also
'makes a handy seat.

UTILITY DISPLAY SHELVES

Simple to make for those odd corners.
CLOAKROOM MIRROR

Framed in Wood, with a generous shelf
for clothes-brushes.

Plus PLAN SHEET for SINGLE-
LIGHT, FULLY - GLAZED EX-
TERIOR DOOR.

PRACTICA

woodworking

) TWO-YEAR GUARANTEE
17in.—£11.10.0 g) gEnTAL TELEVISIONS

Channels all areas
Carr., Ins. 30/-

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

WIDE RANGE OF MODELS
SIZES AND PRICES

DEMONSTRATIONS DAILY
TWO-YEAR GUARANTEED TUBES

) 100 % REGUNNED
14 in.! b9/6 Add 10/- or old tube.
17_in_. 79/6

Carr. 10/6.

Ex-Maintenance

Tested Tubes
17”7 35/- 14”7 15/-
Most makes and
Types (Not Slimline) Carr. 5/-

al:ld gll 99/6
Slimline
Tubes |

Brand new long low design in veneered English
walnut, dia. 40-x 16 x 15% in. Carr. 30/-. Also
Small Cabinets £6.19.6. Radiogram/Cock-
tail Cabinets (Personal Shoppers.) Free List.

TV Turret Tuners, 2/8. New less valves. 8lim models, 5/-.
Press button modeis, 18/6. P & P. 2/6.

VALVES, £1 per 100. Assorted TV and Radio.
Burplus ex-rental dismantled receivers. Post 4/6.
Bend for list.

RECORD PLAYER CABINETS, 49/8. Latest designed
covered cabinets. Takes any modern Autochanger.
TRANSISTOR CASQIWG 9}” x 64" x 31" P. & P. 2/6.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, E.12 ILF 6001-2-3

LATEST RADIOGRAM CABINETS £9.10.0

HIGH FIDELITY

SPECIFICATION—Bass Unit: Natural
resonance40c.p.s. Flux density 14,000 Gauss.
Total flux 56,000 Maxwells. Tweeter Unit:
Flux density 6,000 Gauss. Total flux 9,000
Maxwells. Overall: Height,liin. (28 cm),
width 8}in. (16.5 cm), depth 2iin. (6.4 cm),
woight 5 1b. (2.3 kg). Power handling 10
wattsinrecommendedenclosure. Impedance
5,8 or 15 ohms.

TECIINICAY. DETAILS:

The unit is a compact and self contained loudspeaker system which only
needs to be fitted into a simple cabinet of the recommended design to
produce & high fldelity loudspeaker of the highest quality.

The unit consists of a 5in. bass unit, 4in. tweeter and crossover network
mounted on a duralumin plate which forms the front panel of the com-
plete enclosure.

The method of assembly of the module 18 unique in that the cone and
synthetic rubber surround 'of the 5in. bass unit are mounteddirectly on to
the duralumin front panel and the ceramic magnet is supported on sub-
stantial pillars attached to the panel. The conventional chassis with all
its disadvantages is thus eliminated.

The tweeter is a special version of the 460T unit with a doped cambric
surround and extremely light suspension system.

The crossover network is a flve element circuit using ferrite cored
inductors and reversible electrolytic capacitors mounted on a printed
circuit board, .

Free constructional details of the recommended cabinet are readily
available from us.

Where larger power handling is required several units may be mounted
inalarger cabinet, multiple units may also bemounted in a column enclos-
ure to form a high power handling, high quality line source. The unjt may
also bemounted directly into existing equipmentorincavities inwalls etc.

The unit forms the drive system of the ‘Minette’ enclosure, for details
see separate leaflet. Patents applied for.

Price £8 plus £1.8.3 tax
For, é’urther details contact:
RICHARD ALLAR

AN
RADIO LIMITED [ ]
Bradford Rd, Gomersal,
nr Leeds. Yorks,
Tel: Cleckheaton 2442/3
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HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT

AMPLIFIER KIT

Type TA1

® Peak out-

put in excessr

if 1} watta.

® Al stan- #

dard  British *ﬁa

components. AR S

o Buitt onhy! |

printed circuit N

panel, size 6 x 3in.

® Geperous size Driver and Output Transformers.
@ Output transformer tapped for 3 ohm and 15 ohm
speskers. @ Transistors (GET 114 or 81 Muliard OC81D
and matched pair of OC81 o/p). @ 9 volt operation.
® Everything supplied, wire, battery clips, solder, etc.
® Comprehensive easy to follow instructions and
circuit diagram 1/8. (Free with Kit). All parts sold
separately.

SPECIAL PRICE 45/-. P. & P. 3/-.

Also ready built and tested, 52/6. P. & P. 3/-.

A pair of TAlas are ideal for stereo.

STEREO AMPLIFIER
Incorporating 2 ECL86s and 1 EZ80, heavy duty,
double wound mains transformer. Output 4 watts
per channel. Full tone and volume controls. Absolutely

e complete.

P. & P. 6/6

o|Buper De-

=~ laxe version

J,“-{Q with ECL&6

valvessepa-

late bass, treble and balance

controls. Full feed back. 8 gns.
P. 6/6

6 TRANSISTOR AND DIODE
SUPERHET
A first-class 2 waveband trausistor superhet. @ Printed
circuit panel (size 8§ x 2}in.). ® 3 pre-aligned IF
transformers. @ High-gain Ferrite Rod Aerial. @ Al
First-grade transistors. @ Car aerial winding. ® Push-
pull output @ All parts supplied with simnple instructions.
All parts sold separately. Set of parts if purchased at one
time ONLY £4,8.0. I’. & P. 2/6 (Circuit diagram 2/-.
Free with set of parts.)
35 OHM SPEAKERS
Suitable for use with above. 2in. Goodroans. Ideal re-
placement for most pocket portables, 8/6; 3}in. 12/6;
7 x 4in., 21/-; P. & P. 2/- per speaker.
Portable CABINET
Bize approx. 9} x 6} x 3}in. Suitable for above using
3lin. speaker, 25/-. P. & P. 2/6.
COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET
3 IF transformers one oscillator coil one driver trans-
former and wound Ferrite aerial (med. long and car

QUALITY RECORD PLAYER AMPLIFIER
A top- quahty record player amplifier. This amplifier
(was used in a 29 gu. record player) employs heavy
duty double wound mains transformer, ECC83, ELS84,
EZ80 valves. Separate Bass, Treble and Volume controls
Complete with output transformer matched for 3 ohm
speaker. 8ize 7in. w. x 2§in. d. x 5}in. h. Ready built
and tested. PRICE 69/6. P. & P. 4/9.

ALSO AVAILABLE mounted on board with out-
put transformer and 6in. speaker ready to it into cabinet
below. PRICE 89/6. P. & P. 5/9.

QUALITY PORTABLE R/P CABINET
Uncut motor board. Will take above amplificr and
B.8.R. or GARRARD Autochanger or Single Record
Player Unit. 8ize 18 x 14 x 8}in.

Price £3.9.6. Carr. 7/6.

4-SPEED PLAYER UNIT BARGAINS
All brand new in maker’s original packing.
SINGLE PLAYERS

BAR. TUM2 ... ... ..., £3.9.6 Carr. 5/8.
GARRARD 8P25 De Luxe ..£12.10.8 Carr. 5/6.
B.K.R. GU7 with unit mounted pickup arm.
£4.18.8 Carr. b5/6.
AUTO CHANGERS
Latcst B.S.R. UA25 SBuperslim .., ........... £68, 2.6
GARRARD 1000 with special Hi-Fi cartridge., £6.19.8

GARRARD  AT6....£9.10.0. Carr. 6/6 on each.
All the above units are complete with t/o mono head
and sapphire styli or can be supplied with compatible
stereo head for 12/6 extra.

BRAND NEW CARTRIDGE BARGAINS!
ACOS GP67-1. Mono complete. List price 21f-, Our
price 13/8, P. & P. 1/-.

BRAND NEW 3 OHM LOUDSPEAKERS
5in., 12/6; 6}in., 15/-; 8in., 21/-; 10in., 25/-; un x 4in.,
151-; 10in. x Gin. , 268/-

E.M.l. 8 x 5” with high flux ceramic ma.gnet. 23/6.
E.M.1. 13} x 8in. with high flux ceramic magnet, 42/~
{15 ohm, 456/-). P. & P. 5" 2/, 64" & 8" 2/6, 10" & 12"
3/8 per speaker.

SPECIAL OFFER!
Limited number of 12in. 10 watt “R.A."”” Speakers:
3 vhm 25/-; 15 ohm, 27/8. P. & P. 3/6.

E.M.I. PLASTIC CONED TWEETERS. 2{° 3 ohm.
Limited number 12/8 each. P. & P. 1/6.
BRAND NEW HEAVY DUTY 12in. SPEAKERS
Response 45 c¢fs-13 Kejs. 1iin. voice coil. Avalilable
in 3 or 16 ohms. Guaranteed fuil 15 watts British rating.
Heavy cast aluminium frame. These are current pro-
duction by world famous maker and as they are offered
well below list price we are not permitted to disclose the
name. LIMITED NUMBER ONLY., UNREPEATABLE
at 89/6 P. & P, B/.. Also 25 watt Guitar Model available
at £5.5.0, And 35 watt Guitar Model £8.8.0,

VYNAIR AND REXINE SPEAKER AND CABINET
FABRICS.

Approx. 54in. wide. Usuaily 85/- yard. OUR PRICE
18/6 per yard length. P. & P. 2/6 (min. one yd.) 8.A.E.
for samples.

aerial coupling), 32/6 compiete post 2/-. 6
printed circuit board to match 8/8, Post 1/-.
diagram 1/6 extra.

Circuit

MINIATURE PRECISION AIR-S8PACED TWO GANG
TUNING CONDENSER, 176+176 p.F. size 13"w x §d x
14*h with vanes open. Built in trimmers 5/-, P. & P. 1/-

BRAND NEW TRANSISTOR BARGAINS
GET 15 (Matched Pair) 15/-; V15/10p, 10/-; OC71
/-3 OCT76 8/-; AF117 7/6,

Set of Mullard 6 transistors OC44, 2—0C45 OCSID
matched pair OC81 25/-, ORP12 Cadmium Sulphide

Cell 10/8.
EDISWAN MAZDA

PXAl016/6; XA1036/6.
R.F.l. Pack: 1—PXA102 Mixer; 2—PX A101 L.F. Amp.

Equiv. 0C44 and 0C45) . . 1o/6
R.F. 2 Pack: 2—PXAI01
PXALO2 MIXEr .. .....vvieinnnnennnnnnnnnnnns
L.F.6 Pack: Consisting of PXB113 Driver Matched pair,
PX171 mounted complete with heat sinks (Equiv.
0C81D and OC81) Fh 12/68
ALL TRANSISTORS POST FREE

TAPE DECKS
B.S.R. MONARDECK (3ingle speed) 8%in. per sec,
simple control, uses 531n. spoovls, £6.16.0 plus 7/6 carr. and
ins. (Tapcs extra)
LATEST COLLARO MAGNAVOX 383 TAPE DECK
DE LUXE, Three speeds, 2 track, takes up to 7in. spools
10 gns, Plus 7/6 Carr. & ins. on each (Tapes extra).

PORTABLE TAPE RECORDER CASE
Beautifully made and expansively finished in dark
grey heavy grade rexine. Satin Chrome metal grille
front and chrome fittings. Speaker aperture 9 x 4-,
Overal] gize 153" w, x 15”7 d. x 7}” h. Will take any
standard tape deck or single record player. Limited
number only. Worth at least £5. OUR PRICE 49/6.
P. & P. 5/-. Brand new and unused

SPECIAL OFFER!
GENUINE HIGH QUALITY TYGAN FABRIC,
48in. wide. Our price 10/- per foot run. P. & P. 1/6.
80/- per yard run. P. & P. 2/6

SPECIAL HARVERSON O\FFER !

FM/AM TUNER HEAD
Beautifully designed and
precision  engineered by
Dormer and Wadsworth
Ltd. Bupplied ready fitted
with twic .0005 tuning
condenser for AM connec-
tion. Prealigned FM sec-
tlcn covers 86-102 Mc/s.

- I.F. output 10.7 Mc/s.
Complete with ECC85 (6L12) valve and full circuit dia-
gram of tuner head. Another special bulk purchase
enables us to offer these at 27/6 each. P. & P. 3/-. Order
quickly! Limited number also available with precision
geared 3:1 reduction drive, 80/-, P. & P. 8/-.

MATCHED PAIR AM/FM LF.'s
Comprising lst LF. and 2nd LF. discriminator (465ke/s
/10.7Me/s). 8ize 1 x 1§ x 24in. high. Will match above
tuncr head. 11/~ pair. P. & P. 2/-.

SPECIAL PURCHASE! TURRET TUNERS
By famous maker. Brand new and unused. Complete
with PCC84 and PCF80 valves 34-38 Mc/s 1F. Riscuits
for Channel 1 to 5 and 8 and 9. Cirouit diagram supplied.
ONLY 25/- each. I’. & P. 3/9.

GORLER E.M. TUNER HEAD
88-100, Mc/s 10.7 Mc/s L.F., 15/-, plus 2j- P. & P. (ECC85
valve 8/8 extra).

3- VALVE AUDIO AMPLIFIER
MODEL HA34
Hi-Fi repro-

'I Designed for
| duction of records. A.C.
| Mains  operation. Ready
%_ built on plated heavy gauge
g =7 metal chassis, gize 7}jin. w.
L 4 o x 4in. d. = 4%in. h. Incor.
%, . % rates ECCB3, EL84, EZ80
- i valves. Heavy duty, double
N wound mains transformer
and output transformer matched for 3 chm speaker,
separate Bass, Trebie and volume controla. Negative
feedback line. Output 4§ watta. Front panel can be
detached and leads extended for remote mounting of
controls.
The HA34 has been specially deslgned for us and our

quantity order enables us to offer them £4 5 0
complete with knobs, valves, etc., wired blha
and tested for only P. & P. 6/-.

HSL ‘FOUR’ AMPLIFIER KIT
A.C. Mains 200/250v., 4 watt, using ECC83, EL84, EZ80

valves.
® Heavy duty double-
wound mains transformer
1‘.'. with  electrostatic screen.
@® Separate Bass, Treble
3 and Volume controls, giving
futly variable boost and cut
with mi insertlon loss.
u_...:L\} i @ Heavy negative feedback
r"-F (i € ,|lvop over 2stagesensures high
" ©loutput at excellent yuality
with very low distortion factor. @ Suitable for use with
guitar, microphone or record player. @ Provision for
remote mounting of controls or direct on chassis. @ Chassis
size only 73in. wide x 4in. deep. Overall height 43in.
@ All components and valves are brand new. @ Very

clearand conciseinstructionsenableeventheinexpericnced
to construct with 100% success. @ Supplied

SEMI SHROUDED DROP THRO’ MAINS TRANS-
FORMER, Tapped pri 200/250 v, Bec, 300-0-300 v. at
110mA. and 6.3 v. at 3 amp. (E/8 screen). Btack size
3 x 3} x1}in. 30/-, P. & P. 3/6.

MAINS TRANSFORMER, For Transistor power suppllea.
Pri. 260/240v. 8ec. 9-0-9v. at 6500mA. 11/-. P. & P. 2/6.

MAINS TRANSFORMER. For transistor power supplies.
Tapped pri 200-250v. Sec. 40-0-40 at 1 amp (with
electrostatic acreen) and 6.3v at .6 amp for dial lamps ete.
Drop thro mounting. 8tack size 13" x 33" x 34" 27/6.
P. & P. 4/C.

SMOOTHING CONDENSER. 2800 mfd. 25v.
high 8/-. P. & P. 1/-

MATCHED PAIR OF 2§ WATT TRANSISTOR DRIVER
AND OUTPUT TRANSFORMERS. Btack size 1} x 1} x {in.
Output trans. tapped for 3 ohm and 15 ohm output.
10/- pair plua 2/-. P. & P,

%-10 watt OUTPUT TRANSFORMERS to match pair of
ECL 86's in push-pull to 3 ohm output. ONLY 11/-,
P. & P.2/6

7-10 watt ULTRA LINEAR OUTPUT TRANSFORMERS
to match pair of ECL 82's in push-pull to 3 chm output.
ONLY 15/-. P. & P. 2/6.

13 dia. x 37

WELL-KNOWN MAKERS SURPLUSI
ONE TRANSISTOR PRE-AMP
Suitable for use with Medium or High Iinpedance mikes,
guitars, gram pickups, tape decks etc; For operation from
200/300 volt H.T. rail or 9 volt battery. Gain approx 14:1.
Fully isolated input by Mu-Metal screened transformer.
Bize 43” x 1” x 1°, Ready bullt complete with full circuit
and instr ONLY 15/-. Post free.

ACOS CRYSTAL MIKES. ngh lmp For desk or hand
use. High sensitivity, 18/6. P. & P. 1/6.

TSL CRYSTAL STICK MIKE, Listed at 45/-. Our price
18/6. P. & P. 1/6.

Dual Purpose Bulk Tape Eraser and Tape Head Demagnet-
iser, 35/-. P. & P, 3/-.

complete with valves, output transformer (3 ohms only),
screened lead, wire, nuts, bolts, solder, etc. (No extras to
buy.) PRICE 79/6 P. & P. 6/~

Comprehensive circuit diagram, practical layout and
parts list 2/6 (free with kit).

This kit although similar in appearance to HA34 employs
entirely different and advanced circuitry.

10/14 WATT HI-FI AMPLIFIER KIT

A Stylishly fin-
jshed  monaural |
amplifier with an I
output of 14 watts [
from 2 EL84s mm
push-pull.  Super
reproduction of
both music and
speech, with neg-
higible hum. Sep-
arate inputs for j—
mike 1 2
allow records an: X
announcements to follow each othcr Fully ahrouded
gection wound output transformer to match 3-16Q
speaker and 2 independent volume controls, and separate
bass and treble controls are provided giving good liit and
cut. Valve llne-up 2 EL84s, ECC83, EF86, and EZ80
rectifier. Simple Instruction booklet 1/6. (Free with
parts.) All parts sold separately, ONLY £7.9.8. P. & P
8/6. Also avaliable ready built and tasted complete with
std. input sockets, £0.5.0, P. & P.

Carrying case for above 28/6, P. & P 7/6

—1
and gram | N ﬂ." -

NEON A.C. MAINS INDICATOR. For panel mounting, cut
out size 1} x § x {in. deep inc. terminal. White case with
lens glving brighter light. For mains 200/250v. 2/6 each,
P.P. 8d. (6 or more post free).

Open all day Saturday
Early closing Wed. Tp.m.

A few minutes from South Wimbledon
Tube Station.

HARVERSON SURPLUS CO. LTD.

170 HIGH ST., MERTON, S.W.19
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

UOTED APPLY TO U.E. ONLY
CHErrywood 3985 SUTE ON OVERSEAS GRDERS

(Please write clearly)
PLEASENOTE: P. & P. CHARGHS

CHARGED EXTRA.

www americanradiohistorv com
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10/- PISTOL-GRIP SOLDERING IRON 10/- 6 NPN or PNP Switching Transistors
(USUALLY 25/-) (min. 200 mc/s)

10/- 20 weli assorted TRANSISTOR 10/- 10 Transistor Holders
ELECTROLYTICS 10/- ACOS MONO PICK-UP HEAD

10/- 3 Television Smoothing Condensers, COMPLETE WITH NEEDLES
200/200uf., 200/100uf., 300/125/50.f., 10/- 3 Miniature earpieces complete with
275 volt plug and lead

10/- 50 assorted I watt 5% Resistors 10/- 20 Diodes. Very high quality
(Long leads) 10/- Magnetic Lapel Microphone with

10/- 100 1 to 3 watt mixed resistor types, values plug and lead

10/- 100 % to 3 watt Close Tolerance types 10/- 37, 4” or 5” Low impedance LOUD-

10/- 100 Silver Mica/Ceramic/Polystyrene SPEAKER
Condensers 10/- SIGNAL INJECTOR R.F./iL.F./A.F.

10/- 50 assorted paper condensers -001 to -5puf parts and circuit

10/- 100 miniature paper condensers 10/- Car Rev. Counter, Parts and Circuit
(Mixed values) (excl. meter)

10/- 50 untested TRANSISTORS 10/- 12 pre-set potentiometers mixed
(excellent value)

- - - 1 - 1
10/- FREE! 10/ FREE!\ ANY ELEVEN ITEMS FOR £5! 10/- FREE! 10/- FREE!
10/- FREE! 10/- FREE! 10/- FREE! 10/- FREE!

Rush your order now! These prices cannot be repeated!
17 Peel Close, Drayton Bassett, Nr. Tamworth, Staffs. Phone: TAMWORTH 2321 POST ONLY

Have you sent for your copy?

ENGINEERING OPPORTUNITIES is a
highly informative 156-page guide to the best
paid engineering posts. It tells you how you can
quickly prepare at home for a recognised en-
gineering qualification and outlines a wonder-
ful range of modern Home Study Courses in
all branches of Engineering. This unique book
also gives full details of the Practical Radio
and Electronic Courses, administered by our
Specialist Electronics Training Division—the
B.1.E.T. School of Electronics, explains the
benefits of our Employment Dept. and shows
you how to qualify for five years promotion
in one year.

SATISFACTION OR
REFUND OF FEE

Whatever your age or experience, you cannot afford
to miss reading this famous book. If you are earning

less than £30 a week, send for your copy of
“ENGINEERING OPPORTUNITIES” today—
FREE

—THE LATEST

WHICH IS YOUR
PET SUBJECT

Mechanical Eng.,
Electrical Eng.,
Civil Engineering,
Radio Engineering,
Automobile Eng.,
Aeronautical Eng.,
Production Eng.,
Building. Plasties,
Draughtmanship,
Television, ete.

GET SOME
LETTERS AFTER
YOUR NAME

& Guilds
Gen. Cert. of Education
Eto., ete.

BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY

3448, Aldermaston Court, Aldermaston, Berks.

RACTICAL
PEll\l\PMENT

Basic Practical and Theoretic
Courses for beginners in
Radio, T.V., Electronics, etc.
AM.LE.R.E., City & Guilds
Radio Amateur’s Exam
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio
Radio & Television Servicing
Practical Electronics
Electronics Engineering
Automation

POST COUPON NOW!

Please send me your FREE 156-page
"ENGINEERING OPPORTUNITIES"

(Write if you prefer not to cut page)

SUBJECT OR EXAM

T0 AMBITIOUS ENGINEERS

EDITION OF ENGINEERING OPPORTUNITIES

INCLUDING
TOOLS!

The specialist Electron-
ics Division of B.I.LE.T.
NOW offers you a real
laboratory training at
home with practical
equipment. Ask jor
details.

B.A.E.T.
SCHOOL OF
ELECTRONICS

W THAT INTERESTS ME...........ocooivoiioeneeeeeeeeseeeeeeeeeseseann 3448 o
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DANE
Electronics
39 Bareack Rd. Northampton

GUARANTEED
SOUND
BARGAINS

GARRARD TURNTABLES
LAB.80

Transcription Player, less cartridge
£26.0.0
SP.25

Non-Auto Player,

less cartridge

wired for

£10.19.6

stereo,

AT.60

Auto-Changer,
less cartridge

heavy cast turn-table

£11.12.6
3000
Auto-Changer, less cartridge
£8.12.0
2000
Auto wired for sterea including cartridge
£7.15.0
1000
Auto wired for stereo including cartridge

£7.5.0

CARTRIDGES
EV.26 shell cartridge, sapphire stylus

Sonotone 9TA HC Stereo
ACOS GP.83 Stereo
ACOS GP.67/1 with shell mono  12/6
ACOS GP.91/1 less shell mono 17/~
GARRARD GC.8 with shell mono 14/.
GARRARD GC.2 with shell mono 17/-
RONETTE DC.284P with shell

and diamond stylus 23/6

25/6
12/6

SPECIAL

AMERICAN VERITONE P.V.C
TAPE—PROFESSIONAL QUALITY

sP.7 1200 ft. 13/6 7" reels
LP.7 1800 ft. 19/6 o
LPS 900 ft. 11/6 5" reels
DT.5 1200 ft. 16/

53" reels LP.6 1200 ft. T 14/-

CAR RADIOS

"*Royal’” Push Button 2 wave tran-
sistorised complete with speaker and
fitting kit £14.15.0
*Burleigh’’ 2 wave transistorised com

plete with speaker and fitting kit £11,7.6

AMPLIFIERS

15 watt Stereo Amplifier

10 watt Stereo Amplifier £18.0.0
8 watt Stereo Amplifier £11.19.0

“Minette” 2 valve Gram Amplifier £4.5.0

£31.15.0

All above prices including
post and packing

DANE ELECTRONICS

39 Barrack Rd. Northampton

>

SLEEP LEARNING

Make use of your tape recorder to learn scripts,
languages, songs, speeches etc. etc. the modern

way.

Send S.A.E. for details and price list of time
switches, pillow speakers, tapes and complete
sleep learning outfits

MAINS POWER PACKS

The ideal economical and safe way of running
any Transistor Radio, Record Player, Tape
Recorder, Amplifier etc. from A.C. Mains.
The MAJOR * Power Plus ” for 9v.; 39 6
6v.; 44v.; Single Ouiput. P. & P. 2/6 39/
For 9v. + 9v.; 6v. + 6v.; 43v. +

44v. Two separate outputs. P. & P.2/6 42/6
Please state outputs required

The BIJOU * Power Plus”. For the smaller
set using PP3 type battery. Supplied complete
with special adaptor enabling you to reactivate
your existing PP3 type battery. 17/6
P. & P.2/6

All units are completely isolated from mains by
double wound transformer ensuring 100%;
safety.

LISTEN TO THE WORLD on TELSTAR our
——"7  1-VALVE

g@?_{f" SHORT WAVE
Vi o |  RADIO

~
a -~ Receives speech
d__._ﬁ—"'"'_; and music from
all over the
world. Price includes valve and one coil covering
40-100 metres. Can be extended to cover 10-100
metres. Can be converted to 2 or 3 valve and all-
mains speaker use.
Total building costs P. & P.2/-
All parts available separately.

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

(Dept. P.W.), 11 Oliver Road, London, E.17

NEW EDITION

RADIO VALVE
DATA

CHARACTERISTICS OF 7,000 VALVES
TRANSISTORS ® SEMICONDUCTOR
DIODES AND RECTIFIERS ®CATHODE
RAY TUBES
Compiled “WW" 8th edition. 9/6
Postage 1/-
OUTLINE OF RADIO
AND’ TELEVISION
by J. P. Hawker, 30/-, Postage 2/-.
1966 WORLD RADIO
TV HANDBOOK
28/-. Postage 1/-.
TRANSISTOR TRANSMITTERS FOR
THE AMATEURS
by D. L. Stoner. 21/-. Postage 1/-
TRANSISTOR POCKET BOOK
by R. G. Hibberd. 25/-. Postage 1/-.
RADIO CIRCUITS
by W. E. Millerrevised E. A, W. Spreadbury.
25/-. Postage 1/-.
RADIO AND TELEVISION
TEST INSTRUMENTS
by G. J. King. 25/-. Postage 1/6.
RADIO AND AUDIO
SERVICING HANDBOOK
by G. J. King. 25/-. Postage 1/6.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
British and American Technical Books
19-21 PRAED STREET
LONDON, W.2
Phone: PADdington 4185
Closed Saturday 1 o'clock

YV VYV VVVVVVVVYVY
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EQUIPMENT CABINETS
OF DISTINCTION

DT ST T

Imperial

ST

@ Illustrated in this advertisement are
t,w% fine cabinets trom the Lewis

g 1] ge.

® These cabinets are just two of a
really extensive range.

® Each one carefully made by British
Craftsmen and soundly constructed
from the best materials available.

@ Fill in coupon below to obtain FREE
catalogue showing this wonderful
range of cabinets.

%IIIIIIIII!IIIIIIIIlIl|Il|IlIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIHII_-L
T . =

Lowflex i g
AN

Fe————————————

| ffég THE NEW LEWIS |
| K¥ =" RADIO CATALOGUE |
I Designed to assist your choice of l
| Cabinet. X i
The New Lewis Radio Cabinet Cata-
l logue—the most comprehensive ever I
prepared. Sent absolutely FREE!
| Please send your FREE cabinet catalogue. I
I NAME ..., |
: ADDRESS ...cocoviiiiiinnniiiiinii :
I o (Dept. P17) |
| Capitals please I
| I
' S
| LEWI !
| f
I 100 Chase Side, Southgate, London N.14, l
| Tel.: Palmer's Green 3733 9666 |
L ———|
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Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 1/6d. per word (minimum order 18/-), box number 1/6d.
extra. Semi-displayed setting £4. 12s. 6d. 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 Advertise-
ment Managei, PRACTICAL WIRELESS, George Newnes Ltd., Tower House, Southampton Street,
London, WC2, for insertion in the next available issue.

METAL WORK

SITUATIONS VACANT

(continued)

METAL WORK: All types cabinets, chassis
racks, etc., to your specifications. PHILPOTTS
METAL WORKS LTD. Chapman Street,
Loughborough,

SHEET METAL PUNCH (Pat. App. No.
309050/66), with Punch and Die for one size
19/6. P. & P. 4/-. Clearance sizes available,
}" g ” 3" 7" Send for Ileaflet.
. MOIR (TOOLS), 81 Oldbam Street, Hyde,
Cheshire.

SITUATIONS VACANT

TV and Radio, 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
Court, Aldermaston, Berks.

RADIO TECHNICIANS

A number of suitably qualified candidates
are required for permanent and pensionable
employment in various parts of the UK,
including London, but primarily Cheltenham.
There are also opportunities for service abroad.

Applicants must be 19 or over and be
familiar with the use of Test Gear. They must
have had Radio/Electronic workshop experi-
ence and offer at least "O" level GCE passes
in English Language, Maths and/or Physics,
or hold the City and Guilds Telecommuni-
cations Technician Intermediate Certificate
or equivalent technical qualifications.

Pay according to age, e.g. at 19 £747,
at 25 £962 (highest age pay on entry)
rising by four annual increments to £1,104,

Prospects of promotion to grades in
salary range £1,032-£1,691. There are a
few posts carrying higher salaries.

Annual Leave allowance of 3 weeks
3 days, rising to 4 weeks 2 days.

Normal Civil Service sick leave regulations
apply.
Application forms available from:
Recruitment Officer (RT/37)
Government Communications
Headquarters
Oakley. Priors Road
CHELTENHAM, Glos.
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ALDERMASTON COURT POSTAL TRAIN-
ING for B.Sc. (Eng) Part 1., AM.LE.R.E,
A.M.S.E., City & Guilds, G.C.E., etc. prepares
you privately for high pay and security as
Technician or Technologist. Thousands of
passes. For details of Exams & Courses in all
branches of Engineering, Building, Electronics,
etc. (including latest information on C.Eng.),
write for 132-page handbook—FREE. Please
state interest. BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY, (Dept.
IBGQII(()' Aldermaston Court, Aldermaston,
erks.

RADIO & TV Exam. and Courses by
Britain’s finest Home-study School. Coaching
for Brit..R.E.,, City & Guilds Amateur’s
Licence, R.T.E.B., P.M.G. Cert., etc. FREE
brochure from BRITISH NATIONAL RADIO
SCHOOL, Russell Street. Reading.

RADIO TECHNICIAN

with a sound knowledge of at least three
of the following types of equipment is
required immediately for Meteorological
Office Ocean Weather Ships:

Single Side-Band Transmitter

Radar (Navigational)

Radar Height Finding

Echo Sounders and Radio Receivers

Automatic D.F., V.H.F. and

M.F. Low Voltage Servo Recorders.

Digital Telemetering Equipment.

Salary scale £678-£1104 per annum,
according to age, plus £120 per annum
overtime allowance. Free food and accom-
modation provided on board ship.

Applicants must be natural born British
subjects.

Full details from
SHORE CAPTAIN
Ocean Weather Ship Base
Great Harbour, Greenock
Telephone: Greenock 24291.

EDUCATIONAL

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progressive
post in Radio, TV and Electro-
nics. Expert tuition for LE.R.E,,
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 PARKGATE ROAD
LONDON, S.W.11,

EDUCATIONAL

(continued)

RADIO OFFICER training courses. Write:
Principal, Newport and Monmouthshire
College of Technology, Newport, Mon.

RADIO OFFICERS see the world! Sea-going
and shore appointments. Trainee vacancies
during 1967. Grants available. Day and
Boarding students. Stamp for prospectus.
Wireless Coliege, Colwyn Bay.

“BECOME “Technically qualified” in your
spare time, guaranteed diploma and exam.
home-study courses in radio, T.V. 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, T.V., automation, etc., send for 132
page Handbook—FREE. B.LE.T. (Dept.
lB68kK) Aldermaston Court, Aldermaston,
erks. o

BOOKS & PUBLICATIONS

A GUIDE TO SURPLUS
COMMUNICATION RECEIVERS

A detailed guide to thirty-one receivers,

including the HRO, AR88, CR100, R107,

R1155, PCR, 52 set, etc.

7/6. P. & P. 1/—. Mail order only to:

ADKINS, 72 Courtenay Ave, Harrow
Middlesex.

SURPLUS HANDBOOKS

19 set Circult and Notes . .. 4/6p/p8d,
1155 set Clrcuit and Notes .. .. 4/6p/psd.
H.R.O. Technlcal Instructions «. 3/6p/péd.
38 set Technlcal Instructions .. 3/6p/péd.
46 set Working Instructions .. .. 36pjp6d.
88 set Technical Instructions . S/-pl/pé6d.
BC.221 Circuit and Notes . 3/6 p/pé6d.
Wavemeter Class D Tech. Instr. .. 3/6 p/p &d.

18 set Circult and Notes . .. 3/6p/pé6d.
BC.1000 (31 set) Circult and Notes .. 3/6 p/p 6d.

CR.100/B.28 Clrcult and Notes . 8/6plpod.
R.107 Circult and Notes 00 <« /= p/p 6d.
AR.88D Instruction Manual .. .. 15/= p/p 1/6
62 et Circult and Notes . 4/8plp&d.

Clrcuit Diagrams 3/- each post free, R.1116/A,
R.1224[A, R.1355, R.F. 24, 25 and 28, A.1134,
T.1154 (all models), BC.312, BC.342, BC.348J,
BC.348 (E.M.P.), BC.624, 22 sget.

52 set Sender and Receiver circults 8/- post free

Reslstor colour code indlicator, 1/ 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
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BOOKS & PUBLICATIONS
{continued)

AUDIO, America’s foremost journal. Year's
subscnptlon 43/-, specimen copy 4/-. All
American radio Joumals supplied—list free.
\E’V%LEN (Dept. 40), 61a Broadway, London,

MISCELLANEOUS

CONVERTANY TV SET into an Oscilloscope.
Diagrams and instructions 12/6. REDMOND,
42 Dean Close, Portslade, Sussex.

— ELECTRONIC MUSIC?™ ]

Then how about making vourself an electric
rgan? Constructional data available—
full circuits, drawings and notes! It has
5 octaves, 2 manuals and pedals with 24
stops—uses 41 valves. With its variable
attack you can play Classics and Swing.
Write NOW for free leaflet and further
details to C & S., 20 Maude Street,
Darlington, Durham. Send 3d. stamb.

SERVICE SHEETS

SERVICE SHEETS for all makes, Radio, T/V,
Tape Recorders, 1925-1966. Prices from 1/-.
Catalogue 6,000 models 2/6d. Free fault-
finding gulde with all Sheets. Please send
stamped addressed envelope with all orders/
enquiries, HAMILTON RADIO, Western
Road, St. Leonards, Sussex.

RECEIVERS & COMPONENTS

Unique Stereo/Mono Hi-Fi systems and record
players, with components of your choice, at
far less than shop prices! Systems from only
23 gns, (less than many players), players from
only £8.1.0. For details, please state require-
ments, enclose 4d. S.A.E.—SINCLAIR, 4
Southover Way, Hunstno, Chichester, Sussex.

RECEIVERS & COMPONENTS

{continued)

TRANSISTORS, UNMARKED, UNTESTED,
40 for 10/-, p. and p. 1/-, 4 packets post free.
Relays, thousands of types, special catalogue
free. General catalogue of Mechanical and
Electrical Gear, Tools, ete. (5,000 items), free.
K. R. WHISTON (Dept. PRW), New Mills,
Stockport.

MULLARD TRANSISTOR
BARGAIN

Brand new first grade—fully guaranteed.

0C44, OC81D, 0C81, OC73, any 5 pleces 10/~
post paid.

Matched Output Set OC81D -+ pair OC81 7/-
post paid.

Matched RF Set 0C44 4 palr 0C45 8/6 post pald.

100 piv 750 mA Silicon Rectifiers 8 pieces 10/-.
2N2926 Planars gain spread 150-300 3 pieces 11/-.
KS31W Thermistors 8 Kohms at 20°C2/-each.
15002000 MFD at 25V WKG. Capacitors 3/« each.
CATALOGUE. Our 16 page list contains prices of
hundreds of Semiconductors, circuits and handy
reference section—Send 1/- stamps. Postage. 9d.
per order.

L.S.T. COMPONENTS
23 New Road Brentwood Essex

COMPONENTS, transistors ex-W.D. and
surplus. Call at ROGERS, 31 Nelson Street,
Southport. (List 6d stamp.)

VALUE IN TRANSISTORS

SERVICE SHEETS, Radio TV, 5,000 models,
List 1/-. S.A.E. inquiries. TELRAY 1l
Maudland Bank, Preston.

Ger high gain, amplifier (up to 5 Mc/s)
2N1304, NPN 4/3; 2N1305, PNP, 4/3.
Silicon hlgh gain, amplifier (up to 100 Mc/s)
2N2926, NPN, 4/-; 2N3702, PNP, 4/9. Matched
palrs avallable 6d. extra. Many other high
gam types stocked. Cat.

C Cells

SERVICE SHEETS (75,000) 4/- each. Callers
welcome. Always open. 5 South Street,
Oakenshaw, Bradford.

SERVICE SHEETS

4/- each, plus postage

We have the largest display of Service
Sheets for all makes and types of Radios
and Televisions, etc., in the country. Speedy
service.

To obtain the Service Sheet you require
please complete the attached coupon.

[MEXMEE 000000000000000000000000000000
(IEER 6000000000000000000000000000

To: S.P. DISTRIBUTORS
30 Baker Street, London, W.1

Please supply Service Sheets for the following

Make: ...ovveriinnnnaiannns

Model No................. Radio/TV
MaKe: ..vvvevennrvneneoacesoaanaanes
Model No................. Radio/TV
VX8 000000000000000000000000000000
Model NO................. Radio/TV

| require the new 1967 List of Service
Sheets at 1/6 each plus postage.

(please delete items not applicable)

Il enclose remittance of .. .. .. ....
{which includes postage)

MAIL ORDERS ONLY (Jan.) PW

Sulphide Photoconductlve
Similar to ORPI12, brand new 5/3. Top line in
Resistors, brand new W 5% 470 to 10MQ
2/3 doz, 17/3 1

Electrovalue (PW) 6 Mansfield Place, Ascot, Berks

WELL-KNOWN ARMY TRANS-RECEIVER MK, OI
Range 2-8 Mc/s R.T. M.C.W. and C.W. approx. size
17 x 7 x 11in. Power required 12 VLT, Receiver H 275 V.
T.X. 500 V. set only 45/- or with 286 Mc/s U.H.F. Tx/Rx.
Sectlon 15/- extra. Carr. bo'.h 10/- Every set checked

e and In Air tested 10/-.
12 v.D.C. P.U. 15[- New 80/-. Carr. both 5/-. Brand
new 200/250 V.A.C. Power Unit for Receiver. In louvered

metal case 12 nd 275 V. complete with 12 pin plug
to set only 70/~ post 8/-. Bimilar P.U. for T.X. and R.X,
supplying 12 V.D.C. 275 V. and 500 V. £7.10.0, poat 5/-.
Brand New Headset and Mike which plugs straight into
set (specially made) 282/8, Brand New 8ets available at
£8.10.0. New Aerial umlug units at 20/-. Post 7/6. All
circaits of units supplied.
TOWNEND RADIO (DEPT. E)
268 Wakefield Road, Bradford 4, Yorks.

NEW COMPONENTS

+% TRANSISTORS—Matched Output Kit:
OC81D and 2-0C81 9/6

each .......... vhees vesun .
* RESISTORE—5% Hl Scnb bnrtbon Film 750

to IMQ (¢ watt); 10 off, ome preferred

value ......ievinenian 0000000000000a00 4P

% CAPACITORS-——Polyester Foﬂ: 1860 VDC/
100 VAC.

83 pF to .1pF:5 off, one preferred value 3/6
.15.F to .47 F:5 off, one value. /-

* ASSORTED CAPACITORS—New.
Polyester, Electrolytic ete.: 100 off,

% ASSORTED RESISTORS—Hi-8tab. 300 oﬂ
(6% or better, wortb £3}........

(P. & P, 1/6 per order, C.W.0.)

ELMBRIDGE INSTRUMENTS LTD.

Island Farm Avenue, West Moiesey, Surrey

Paper,
. 98

(continued on next page)

BI-PAK SEMICONDUCTORS

8 RADNOR HOUSE
93/97 REGENT STREET
LONDON, W.1

1 AMP (TO-B can)
PIV EACH

LOW COST SILICON CONTROLLED RECTIFIERS (THYRISTORS) FACTORY TESTED
18 AMP (8TUD)

. 600 : . 56/-
22/6 25 PIV Power SCR 50 Amp, 8pecial Price .............. 38/-

Free SCR Literature including
Circuit Diagrams lor Light
Di 8peed

AC Power Bwitch, etc with

choice free with orders
valued £4 or over

One 10/- Pack of your own F R E E - LOGIC MODULES

8CR orders or on request.
Gates, Memory Units,

Timer Units, etc., details free F R E E

VALUE =2x 50 TRANBISTORS 10/_

UNTESTED

10 SCR'sVortes gyiony or20)-

uaf
send 2/8 to cover 3 months malling of our latest
stock lista, eqvt. charts, circults, ete.

3 OC139 Trans. NPN Mullard . 10/- 3 High vit. AF Trans. PNP ACY17 .. 18/-
2 Drift Trans. 2N1225 100 M/Cs 10/~ 5 8il. Rect. 750mA 100 PIV TEXAB 15/~
6 Matched Trans. 0C44/45181/BID 10/- 3 B8Y95A 8il. Trans. 8TC ...... . 16/-
4 OA10 Diodes Muilard ...... 10/~ 3 8il. Trans. OC200 Mn]hrd ........ 16/~
15 Red 8pot AF Trans. PNP | 10/~ 2 8il. Power Rect. 6 Amp. 200 PIV BYZIS 15/-
15 White 8pot RF Trans. PNP 10/- 1 AF139 GERM. Trana. 1600 M/Cs...... 15/-
4 Bil. Rects. 3A 100/400 PIV 10/- 1 81l. Power Trans. 100 M/Cs 8TC BUYll 15/-
4 NPN Trans. OC139 2N1308, ETC 10/- 6 Zener Diodes $-15vits. Mixed 400mW 15/-
2 10 Amp. 8il. Rect. 50/100 PIV 10/- 5 OA5 Gold Bonded Diodes Mullard .. 16/-
8 Diodes 4 QA70,4 OA79 ..... 10/- 1 2N1132 PNP PLANAR Trans. 8il . 18/~
1 38 AMPBCR 100 PIV 10/- 2 2N697 NPN PLANAR Trans. 811 .. 15/-
38 8il. Trans. 28303 PNP ... 10/- 4 GERM. Power Trana, eqvt. OC16 Mulhrd 18/~
5 2G344A Trans. Eqvt. OC44 10/~ 1 UNIJUNCTION Trans, 2N‘2646 G.E .,.... 15/~
10 Assorted Computer Diodes . 10/~ 2 811, Trans. 60VCB 200 M/Ce. ZT88/84 . 15/~
4 Zeners 5, 6.8, 10, 12 Vits ... 10/- 1 Bil. PLANAR Trans. BSY25 NPN 1000M/Cs  15/-
4 2G417 Trans. Eqvt. AF1116/7 | 10/~ 1 8il. Trans. 18104 150 M/Cs HFE 200 NPN 15/-
2 200 M/Cs 8 1. Trana. B8Y26/7 , 10/ 2 SCR’s 50 PIV 1 Amp. TO-5 ca 15/-
2 Bi-directional Trans. ABY66 10/~ 1 Tunnel Dlode INS70 (TD 5) G.. E 18/-
4 High Current Trans. 0C42 | 10/- 1 2N2160 UNIJUNCTION Trans, TO- 16/
2 Power Trans. OC26/35 .. ... 10/- 2 Bil. Rect. 5 Amp. 400 PIV Stud 16/-
5 8iL. Rects. 400 PIV 250mA o 10/~ 1 Tunnel Diode JK 19B BTC. 1200 15/-
8 0071 Trans. Mullard , 10/- 2 GERM., Power Trans. 0C28/29. . 15/-
8 OC75 Trans. Mullard . 10/- 1 2N174 Power Trans. 160W. PNP e 1 . 15)-
8 NPN 8il. Trans. 70 M/ 10/- 6 8il. Rect. Type BY100 800 PIV 560mA . 20/
1 Power Trans. 0020 100 VI 10/- 8 811, Rect. 400 PIV 200/500 acopoonoooe  PAUE
b5 0A47 Gold Bonded Diodes . 10/- 1 Transistor Manusl by G.E. 648 pages .
4 0A202 8il. Diodes Sub-Min 10/~ 1 Bilicon Controlled Rect. Manual G.E. . /
8 0C77 Trans. Mullard , 10/- 25 Mixed Bil. & GERM. Trans. New Marked .. 30/-
8 OAS81 Diocdes Sub-min 10/~ 40 Mixed Semiconductors New Marked ...... 40/-
3 81l Rects. 400 PIV 500 mA . 1 Logic Module Handbook & Catalogue,..... 17/8
Our vast stocks change dally with hundreds of Minimom Order 10/~ CASH WITH ORDER
d Just PLEASE, Add 1/- postage and packing per

Order, GUARANTEED by return postal service.
Overseas add extra for Airmail.

www americanradiohistorv com
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RECEIVERS & COMPONENTS

{continued)

BRAND NEW
MULLARD
TRANSISTORS
0083

Output Transistors can be used
in place of OC81 with better
resuits. 4/6 each, 7/6 for 2,
42/- a dozen.

C.W.0. p. and p. 2/6d in the pound

Trade Enquiries Welcomed

NEW ERA., 70 Baring Road,
London, S.E.12
Kip. 7978

CQ ALL HAMS Telephone sets “L” Mk. | with
batteries 36/- each or 58/6 pair. Carbon hand
mikes No. 4 7/6. Remote control units No. 2
13/6. No. 10 padded moving coil head phones &
mike 12/6. 3 gang 500 Pf tuning capacitors new
& boxed 8/6. 19 set morse kevs 7/6. 6V6 & 807
valves 5/-. Post paid. SAE lists. G. WEBSTER
(ELECTRICAL) 9a Greyfriars Road, Cole-
ham, Shrewsbury, Shropshire.

31 Set WTs, complete with 15 valves and 2

crystals. Operate up to 468 MEG tunable with

circuit and details. No rear case 25/- each.

Part post 5/-.

Spare Set Valves and Crysbals 12/6.

Chassis less valves, 12/6. P. & P. 5/-,

No other spares available.

Assorted High Stab Resistors. 7/6,

Assorted Syfiex P.F. Condensers, 7/8, 100.

Paxolin Sheet. 1/;4" x 127 x 127, 3/-.

Thin Paxolin Sheet. approx. ‘le.' x 127 x 127,

6 sheets for 5/-. .

White Plastic Sheet. approx. '/5,* x 64" x 24"

Suitable dials, insulation, case fronts, ete.

4 sheets for 5/-.

Small E.M. Counters, 5 digit. 500 ohm, 6/8.

Bulgin Extra Sensmve Micro Switch, 5/-.
.O. y B, 5/-, 1M, 1B, 6/-.

Key Switches, 4 pole. 2 throw, 8/6. 3 position

DP+DP centre off, 5j-. 3 c/o+4 c/o centre ofl.

8/-. DP+DP 2 for 5/-.

P/lessey Plugs and Sockets, 12 way, 3/- pr. 6 way,

B5/- pr.

6 or 12 way screened cable to match, 3/- yd.

Breast Mike, 6/-. Carbon Inserts, 1/8.

Batberg Ever-Réady,” 90v +Ttv. 4/6, 12 for 80/-.

Small Component Boxes. 12/6, for 60 sambles 6d.

Mp Metal Screen for 5uP7 with fittings 6/8.

250mA Fuses 13” x 1, 5/-, 100,

100 volt Hand Generator. 7/6.

Rheostat WW Rotary, 15 ohms, 3.6 amp., 12/6.

Details of Instrument Case Assembly. Free,

send large addressed envelope

Elac Speakers, 5%, 5/-. 7" x 47, -0 8%, 8.

Rotary Transformer Input 12 Volts output

490v at 65mA,

Rotary Transformer. 12v input, 300v output,

at 0.2 amp., 35/-.

Modern lightwelght Breast Mikes, Polythene

fittings. New, 7/6, spare insert 2/6.

Ernest Turner meter 24 ° fitting (round) 1-0-1M/A.

Centre zero, 12/6.

Carpenters relay type 3SE1. 250 ohm+200 ohm

each side. Fitted with plug in base 1716 each.
Type 3000 P.O. relay. New coil, 2 sets

of change-over, 8/8.

Prmted circuit board, 117 x 54" ideal for reuse

h 28 diodes CV448 plus some high stab resis-

t.ors 10/- post paid.

A new range of instrument cases ready send for

free list. S.A.E. Dlease.

E. R. NICHOLLS

Mail Order and Retail Shop
46 LOWFIELD ROAD
Off SHAW HEATH, STOCKPORT
CHESHIRE
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RECEIVERS & COMPONENTS
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RECEIVERS & COMPONENTS
{continued)

BY 100 rectifiers 4/- each any quantity, Post
Paid. BLAKE, 52A Runcorn Road, Bir-
mingham 12,

A.1. POST FREE BARGAINS

SPECIAL OFFERS ALL BRAND NEW
Vicontrols w/wound s.p. switch 256k or 50k 4/9
V/controls carbon less switch all values 3/8
V/controls carbon D.P. switch all values 5/9
Mixed resistors per 100 7/6

Wearite “P* coils PAl-PA3-PA4-PA5 3/6 each
Wearite “P"* coils PO3-PO4-PO5-PO7  3/8 each
2-way socket panels 9d. each. 4/9 dozen.
Recording TAPE

3in. 300ft. 4/9 3in. 150ft. 3/3

5iin. 1800ft. 20/- 5in.  900ft. 12/-

7in, 1800ft. 19/- Tin, 3600ft. 5718

3in.  600ft. 12/6 3in.  225ft. 3/9

5in.  600ft. 8/3 5%in. 1200ft. 14/6

7Tin. 1200ft. 14/3 4in.  900ft. 14/6

3 Reels and over 5% discount.

S.A.E. All enquiries. Satisfaction guaranteed.

A.l. RADIO COMPONENTS
14 The Borough Canterbury Kent

MARCONI CANADIAN RECEIVER No. 52

Shipping
Amateur,
& Broad-
cast. Mag-
nificent 10-
valve re-
ceiver  in
three swit-
ched wave-
bands cov-
ering 1.75-

metres),
plus 3
valve cry-
stal  cali-
brator, employing dual crystal to provide marker
check at 10-100-1000 kc/s. One RF and two IF
stages. Other refinements: valve, HT, and Bignal
cheek meter. Internal Sin. speaker and two H/
Phone outputs with switched control. FR-AF
Gain, Noise Limiter, Fitter, BFO, Heterodyne pitch
control. Wide and Narrow Randwidth Man. or
AVC on CW & RT. Fast and Slow tuning with lock.
Additional OSC Tuning (plus & minus). Bize
15 x 14 x 12in. Fully tested and working. A.C.
Mains 200/240v. £14. Carr. £1.

No. 52 GROUND-STATION comprising Receiver,
Transmitter and 12v. D.C. Power Unit, £27.10.0.
Carr. £2.10.0. (Mainland only).

NATIONAL H. R 0 SENIOR RECEIVERS
5T MODEL

fo<4 In  excellent tested
condltmn

oo

REJECTORUNITS 1.2-10 Mc/s
Switched, 4 ranges. Primarily
designed as station rejector for
R.C. Buitable for harmonic
suppression and many other
uses with slight alteration.
Tuning dial with lock. Aerial
in and out sockets. Brand R
New 25/-. P. & P. 5/-.

4 VALVE 4 WATT AMPLIFIEH
“C" Core transformers
g A.C. Mains 110/230 volts
600 ohins of high imped-
ance input. Qutput 3 or
#00 ohms (state choice)
Controls: OnfOff switch
Gain econtrol. Indicator
light. Valve inspection panel. 19 x 7 x 7in. Brand
New in maker’s carton. 78/6. Carr. 10/-.

32ft. TELESCOPIC AERIAL MASTS

Comprising 20ft 4 section tubular steel telescoprc
mast and 12ft. folding whip; Can be erected in Jesa
than 5 minutes. Closes to 5ft. 9in. Weight 21 lbs.
Must have cost well over £20. ce 70/-, Carr. 5/-.
ROTARY TRANSFORMER. 12v. D.C. inpnt, 250v.
D.C. output at 125 mA. Size 34 x 5}in. Brand new
17/6. P. & P, 5/-.
Also AMERICAN DYNAMOTOR UNIT. 12v. D.C.
input 240v. output, 150 watte approx. Suitable for
Tniversal A.C./D.C. equipment, 45/-. Carr. 5/-.
Many other types.
R.F. ANTENNA TUNER (A.T.U.) Calibrated scale,
ideal 160/80/40 metres. Limited number only.
Brand new with instructions, 17/6. P. & P. 7/6.
ALL 19 SETS & PARTS AVAILABLE

Comnplete list of other bargains. 1/-,

8.A.E. all enquiries. Credit Terms Available.

A. J. THOMPSON (Dept. P.W.)

“EILING LODGE", CODICOTE, HITCHIN, BERTS.
Phone: CODICOTE 242

www americanradiohistorv.com

JOHN’'S RADIO (Dept. B)

OLD CO-OP, WHITEHALL ROAD,
DRIGHLINGTON, BRADFORD
EXCLUSIVE OFFER
Radio Telephone Type T.R.101. MK 2 Medium Power

These sets cover the range of 2-8 mces. in two
switched bands, using R/T and C.W. incorporating
netting control, internal speaker and internal P.U,
for 200/250 V.A.C., A. 12 volt D.C. version available.
A meter is used for checking the set while in
operation, using 13 valves, (3 EL32 in final trans-
mitter output) transmitter automatically tunes to
the same F.X. as receiver, which uses one R.F. and
two I.F. stages, being extremely sensitlve and
selective.

Each set supplied fully tested, complete with mike,
headset, spare valves, handbook, in carton, brand
new. £17.10.0. carr. 30/-

(Manufacturing price alone cost around £100 each)
These sets have been made to stand up to the hardest
of wear and working conditions,

T.R. 101 MK 1 R/T M.C.W., C.W.

This set is pracucal]y ndenhusl to the above, but
being an earlier version, using:

11 valves {(one large valve in final output instead of
three). Main difference external power unit for 206/
250 V.A.C. or 12 V.D.C., or 12 and 24 V.D.C. Also
no Internal Speaker. Size of Mk. 1 and 2 approx.
18 x 8 x 12 ins., supplied complete with mike and
headset, handbook, fully tested in carton, BRAND
NEW. Set with mains P.U. £14.10.0. 12 and 24
V.D.C. £12.10.0, 12 V.D.C. £10.10.0. Carriage all 30/-.

STELLA NINE
RANGE

A new range of instrument cases
including most of the designs used in
Practical Wireless and Practical Elec-
tronics, from September 1966 issues.

These will be made for stock, ready
for return-of-post service.

Send now for free photostats and
price lists.

Money back guarantee on all goods
if not satisfactory.

E. R. Nicholls

46 Lowfield Road. Stockport,
Cheshire.

HEHHTH R mnem

(continued on next page)
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RECEIVERS & COMPONENTS

(continued)

R & R RADIO & TV SERVICE

Dept. P.W.
MARKET STREET, BACUP, LANCS.
Telephone 465

SALVAGE VALVES

6F13  4/8 U328 51—
6L1S  4/6 10P14 5/-
EFs0 1/ 20P5  6/8
ECC82  3/- 301 7~

Tested before despatch
4/- 20P4 6/8

Speakeru Ex.T.V. §in. round 6 x 4in., 3/6: 8in. round 8/-;
post 2/,

Line OQutput Transtormers available. State set mode! No.
Turret Tuners, 8-, post 2/-.

Soan Coils, ete. Quote set model No. with all enquiries
and 8.A.E. for prompt reply. All goods subject to satis-
faction or money refunded.

POST EARLY FOR CHRISTMAS!

and get 40 semiconductors for £1 in my £5
value package containing:—8 Si & Ge
transistors, 2 thyristors, 18 Si & Ge signal
diodes, 6 zeners, 6 Si rectifiers. Money-back
guarantee.

J. C. WOODWARD
94 Great Brickkiln St., Wolverhampton

POCKET SIZE
Transistor Testers

Tests Transistors in or out of set
Test both P.N.P. and N.P.N.
Price 30/- Battery and Post Free

Personal shoppers welcome

BROOK & HILL ELECTRONICS
695/697 Seven Sisters Road,
London, N.15
(50 yds. from Wards Corner)

FOR SALE

FIVE-TON FACTORY CLEARANCE: Radio
TV Electrical Components in mixed parcels.
Example: 22Ib. mixed parcel £1, p.p. 7/6.
Speakers, grilles, valves, bases, i.f.s. covers,
condensers, etc. Hundred other items. S.A.E.
list and postal order to P. NEWTON, 16
Shalcross Crescent, Hatfield, Herts.

ELECTRIC SOLDERING IRON

FANTASTIC
BARGAIN OFFER

Lightweight Pistol Grip handle
40 watt. 240/250v. A.C. Detachable
handle forms cover for iron when
not in use. With 4ift. Safety
3-core flex. Indispensable for
every home handy-

man. A boon to model ONLY
makers and a necessity /
for every wireless en- ][]

thusiast, Offered  to
you at this new amazing Post
price. Free

C. H. SERVICE (Dept. P.W.)
Lusted Hall Lane, Tatsfield, Kent.

FOR SALE

(continued)

Pair of new column speakers, each con!amlng
4 x 10" Goodman's speakers Overall size
50”7 x 12"x 10”. £16 the pair, or £10 each.
’PHONE HALIFAX 21796,

FOR SALE

(continued)

“PRACTICAL WIRELESS” and “PRACTI-
CAL TELEVISION” back numbers. Details,

SPECIAL OFFER
GEVAERT TAPE. New, Boxed, 5%, 600ft.
with Stop and Leader Tapes 9/- or 6 for
50/-, post paid.

GRUNDIG MAL. 2 Transistor Pre-amps
for Tape Monitoring or Microphone
Boosters, 57/6, post paid.

LIST PRICE 4 GNS.

LEE ELECTRONICS
400 Edgware Road, Paddington 5521
Send for Free Lists and details of above

PCR modified as PW less case £12. 53 Ingate-
stone Road, Woodford Green, Essex.

MANUFACTURERS varied surplus, experi-
menters send tor list. HATFIELD, 7 St. George
Bungalow, Hildenborough, Kent.

MORSE %2 |

The Famous RHYTHM RECORDED COURSE
cuts the practice time down to an absolute
minimum.

One student, aged 20, took only 13 DAYS
and_another, aged 69, took under a week to
read 18 wpm. If you wish to read Morse easily
and naturally please enclose 8d. in stamps or
two international reply coupons for full explana-
tory leaflet to: G3CHS/P.

45 Green Lane, Purley, Surrey, UPLands 2836

Linstead audio frequency signal generator,
new condition, £15. E. RILEY, [ Boulton
Square, West Bromwich, Staffs.

77 Merrion Avenue, Stanmore, Middx.
BRUSH PAINT FOR

HAMMERITE s easives.,

8/8 TIN @ JUST BRUSH ON @
WITHSTANDS 150°C. OIL, WATER ETC.
.'é oz. tins | 4 gallon, .3
4 pint | 1 gallon .
1 pint | 154- (* sent by road)
Carriage: Orders up to 5/-, 9d.; up to- 10/, 1/9;
over 10/-, 3/-. Colours: blue, silver, black or bronze.
Return of post service, Monday to Friday.
From your componenl shop or direct from the
manufacturer:
FINNIGAN SPECIALITY PAINTS (PW)
Mickley Square, Stocksfield, Northumberiand.
Tel. 8tockafield 2280.

HAMMER PATTERN

WANTED

VALVES WANTED, brand new popular
types boxed. DURHAM SUPPLIES (C),
175, Durham Road, Bradford 8, Yorkshire.

WE BUY New Valves and Transistors. State
price. A.D.A. MANUFACTURING CO,, 116
Alfreton Road, Nottingham.

DAMAGED AVO METERS wanted. Models
7 and 8. Any condition. Any quantity.
HUGGETTS LTD., 2-4 Pawson’s Road, West
Croydon.

WANTED: Popular Brand New Valves. R.H.S.
Stamford House, 538 Great Horton Road,
Bradford 7.

WE BUY New Valves for cash, large or small
quantities, old types or the latest by return. Send
details. Quotations by return, WALTON'S
WIRELESS STORES, 15 Church Street,
Wolverhampton.

TRANSISTORS
SPECIAL OFFER

1 watt S.T.C. 300 mc/s N.P.N.
Silicon Planar, Transistors limited
stocks £1 for 6.

WITH DATA

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD
103 North Street, Leeds 7

3/- each. 0C44, 0C45, 0OC70,
0C71, 0C81, 0cC81D, 0C200,
GET16, GET20.

4/- each. AF114, AF115, AF116,
AF117, 0C170, OC171.

5/- each. OC139, 0C140, 'GET7,
GET8, GET9, XC141, BY100,
OA211.

BSY27 7/6 each OC20 10/- each

ZENER DIODES
All volts between 3.9v. and 26v.
iw 3/6 each, 1.5w 5/- each,
7w 6/- each.

Send 6d. for full lists:—
inc., S.C.R., Zeners.

CURSONS

78 BROAD STREET
CANTERBURY, KENT

SOUND RECORDINGS

A UNIQUE TAPE BUY! Top brand 7in.
- 2,400ft., 25/-: S%in., 1,200ft. 15/-. P. and P.
1 at 2/- 2 at 2/9, 3-6 at 3/6. Bargains in all
sizes. S.A.E. for list. E.C. KINGSLEY AND
CO. LTD., 93 Tottenham Court Road,
London W.I.. EUSton 6500.

TAPE RECORDERS, TAPES, Etc.

TAPES TO DISC—using finest professional
equipment 45 rpm—I18/-. S.A.E. leaflet.
DEROQY, High Bank, Hawk Street, Carnforth.
Lancs.

Please mention
‘‘Practical Wireless’’
when replying to
Advertisements
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H A C SHORT-WAVE
» 5 . KITS

NEW RELEASE: MODEL "'DX"

JFamous for over 30 years for Bhort-Wave Equip-
ment of gquality, “H.A.C.” were the original
suppliers of Bhort-Wave Receiver Kita for the
amateur constructor. Over 10,000 satisfled
customers—including Technical Colleges, Hos-
pitals, Public Bchools. R.A.F., Army, Hams, etc.

IMPROVED 1867 RANGE
One-valve mode}! “DX", complete kit—price 56/8
(Post 3/6).

Customers say: “‘Definitely the best one-valve
B.W. Kit available at any price.” Thia kit contains
all genuine short-wave components, drilled
chassis, valve, &ccessories and full instructions.
Ready to assemble, and of course, as all our
products—fully guaranteed. Full range of other
hu still available, including the famous model

=K Before ordering, call and inspect an assembled
receiver,—or send for a descriptive catalogue and
arder form to:—

“’H.A.C."” SHORT-WAVEPRODUCTS
29 0ld Bond Street, London W.1

FIRST-CLASS RADIO

AND T/V COURSES...

GET A CERTIFICATE !

After brlef, Intensely Interesting stidy

~—undertaken at home in your spare time—

YOU can secure a recognised qualification

or extend your knowledge of Radio and TV.
Let us show you how.

FREE GUIDE

The New Free Guide contalns 120
pages of Information of the greatest
importance to both the amateur and
the man employed In the radio industry.
Chambers College provides first
rate postal courses for Radio Amateurs’
Exam., R.T.E.B. Servicing Cert.,, C. & C.
Telecoms., A.M.LE.R.E. Guide also
gives details of range of diploma
courses in Radio/TV Servicing, Elece
tronics and other branches of engineer-
ing, together with particulars of our
remarkable terms of

Satisfaction or refund of fee
Write now for your copy of this Invaiuable
pubiication. it may well prove to be
the turning point in your career.

FOUNDED 1885—OVER
150,000 SUCCESSES

CHAMBERS COLLEGE

{Incorp. National Inst. of Englneering)

(Dept. 849F), 148 HOLBORN
LONDON, E,C.1

PADGETTS RADIO STORE
OLD TOWN HALL
LIVERSEDGE, YORKSHIRE
Telephone: Cleckheaton 2866

Motors, Single Phase. 240v., $ H.P. 26/- each

1,400 revs. Fully gua.ra.nteed ex was
machines. Carr, 8/6.

Special Offer. Garrard Record Players.

Auto Changers. Model AT6 £8.2.6. Model

1,000 £5.12.0.

Single Player. Model S.P.25 £8.2.6. Model

1,000 £5.

Single Player. Model $.P.25 £8.2.6. Carriage
and Insurance on any Model. 10/—. All com-
plete with cartridge and maker's guarantee.
19 Set with outer case. Receiver section
complete with valves.

Parts Removed. 500 micro-amp meter, all
transmitter parts. Relay and 807 valve.
Condition fair. No dry rot 10/-. Ca.rr. 10/-,

Pye VT4 14in. 13 channel, fitted with new
tube and in good working order. Condition
gf OCablnec far, £5.10.0. arriage 10/-. N.Z.

Reclaimed Tuheq. Six months’ guarantee.
AW43/80, 30/-. MW43/80, 30/-. MWw43/69, 30/-.
CRM172, 30/-. CRM142. 17k-. 12in. Tubes 10/-.
17in. Tubeg perfect but without guarantee,
17/- each. Carriage on any Tubes in G.B. 10/-.
Specially Selected Nearly New Valves.
6 months' guarantee.
PY33 /= ARP12 1/6 EL38 bl-
PCC84 16 ECL80 3/6 5149 4/~

PCF80 /6 ECC83 b/« 6K7 1/9
PL81 16 ECC82 4/3 6V6 1/9
5/~ EF91 2/- 185BT  8/6

807 5.

Single Valves. Post 7d.
VALVE LIST
Equipment, 3 months’ guarantee.

Ex.
Single Valves. Post 7d.

F80 PCF80 /- 10P13 2/6
ECLBO (] PCC84 2/- 10P1G 5/-
EF91 PCL82 4/~ D1 -
EB91 yd. PCL83 3/- 20L1 5/-

EL84 /- PL81 4/- U301 &/-
EF50 /- PL36 b/- U191 51/~
EY86 /= PY33 b/- U281 5/-
[3 /- 6B8 1/6 U282 b/-
6U4 /- 6F1 1/- U25 b/-
6P25 /- 6F14 5/-

10 5/-

KT36 C2
Breaking up 19 Set
Relays 100 Ohm Coil 9/-. Post 2/6. 1 Doz. 26/-.
Post Paid. Jack Sockets, 7/6 doz. Post Paid.
Toggle Switehes 7/6 doz. Post Paid.

Pointer Knobs 7/8 doz. Post Pald.

Top Grade Diodes 3/6 doz. Post Paid. No

uds.
Perfeet Speakers. Removed from TV sets.
Goodmans 7 x 4, oodmans 8 x 5, 7/6.
6 x 4 and 6 ins.. 3/-. Plus Post on any Speaker,

f-

TRANSISTOR

SPECIFICATIONS & SUBSTITUTION

HANDBOOK, NEW 1867 ED. BY TECHPRESS
PRICE 22/6 PLUS 1/3 P.&P.

New Sideband llandbook by Stoner a “CQ"
ublication. 24/-. P. & P. 1/3.

dio Valve Dam new 8th ed. by Wireless
World. 9/6. P. &P. 1
%?7 io Amaatgur Examlnatlon Manual 1967 ed.

Quesﬁons and Answers on Transistors by
Brown, 8/6. P. & P, 9d.

ABC’s_of Slllcon Controlled Rectlfiers by
Lytel. 168/-. P. & P. 1/-.

A &C S o/t Computers, new ed. by Lytel. 16/-,
How to Build Proxlmlty Detectors and Metal
Locators by 20/-. P. 1/~

Where possible 24—hour service guaranteed.

UNIVERSAL BOOK CO.

12 LITTLE NEWPORT STREET,
LONDON, W.C.2
(Leicester Square Tube Station)

Please mention
‘‘Practical Wireless’'
when replying to

Advertisements

o’ Bolve your communica-
I ¥ tion problems with this
new 4-Station Transistor Intercom (1 master and
8 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/flisten 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 3 connecting wires each 68ft. and
other accessories. P. & P. 3/6.

Modernise bualness or home wlth this new two-way
Portable T of Master
and 8ub, in stmng pluuc cabmets. with chromium
stands, D t y instant

tion system. Call/nlk/listen trom Master to Bub and
Bub to Master. Operates on one 9V battery.
Complete with 60ft. wire. Battery 2/6, P. & P. 2/6.

Ilmally }-f
0uv Prics 0nly

=)

‘Why not boost business emciency with this incredible
De luxe Telephone Amplx.ﬂer Take down long
without holding the
handset. A status symbol' Yes, but very useful one.
On/oft switch. Volume Control. Operates on one
9V battery. P. & P. 2/6. Batiery 2/6 extra.

Full price refunded if returned in 7 days.

WEST LONDON DIRECT S8UPPLIES (PW/1)
169 KENSINGTON HIGH STREET, LONDON, W8.

L O O K ' AT OUR
PRICES
0C71 TRANSISTORS
or 27/6 doz. P. & P. 6d. 2/8 ”"
LATEST WIRELESS WORLD VALVE
AND SEMICONDUCTOR DATA BOOK
Data on 7.000 types 9/6. P. & P. 1/-
GERMANIUM RECTIFIERS
GJ7M 24v % amp. EACH
or24/- doz.%postp1 /- 2/6 war
MINIATURE GERMANIUM B/ - >
DIODES Postage 6d. -
SILICON RECTIFIERS 5 EACH

800v. P.I.V. 500 mA. " et
TRANSISTOR HOLDERS
3 or 5 Pin. dozen.
1/- each, post 4d. 11/6 g™
VEROBOARD
21" x5" 4/- 21" x 3" 3/4
32" x33"4/- 33”x575/8
Postage 6d. each extra,
TANK AERIALS

6 Section. Total Length 10’ 10”.
Perfect for Vertical Aerial or Fishing

1076 <ocn ?/oed'P. & P.

PETHERIEK’SP SUPPLIES

22 HIGH STREET, BIDEFORD, N. Devon
Tel.: Bideford 3217
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BROADWAY ELECTRONICS

92 MITCHAM ROAD - TOOTING BROADWAY - LONDON S.W.17 - Tel: BALham 3984

(four minutes from Tooting Broadway Underground Station)

GARRARD 4 SPEED DECKS ALL WITH MONO TRANSISTOR ELECTROLYTICS.

Autochangers: AT6 MK 1I, £8.19.6. AT60 with heavy turntable, 1,2, 4,5,8, 16, 25, 32, 50, 100 mfd 15 volt working, 1/3. P. & P. 6d.
£10.19.6. 3000, £8.8.0. 2000, £6.19.6. 1000, £5.19.6. Autoslim 250'mfd 25v DC, 3/-. 1,000 mfd 50 v DC, 5/6.

de luxe with Plug-in-head, £5.15.0. Autoslim £5.5.0. A.T.5 500 mfd 12v DC 3/-. 1500 mfd 10v DC, 4/

£6.10.0hcartridge, stelileo 10f/- extra.GP. & ]:j ?{llch?Sgers 6/-. n 500 mfd 50v DC, 5/-. 5,000 mfd 12v DC 6/6 P. & P. 1/-.

Last chance to purchase famous Garrar quality ¢l anger R Q
Mono, £5.10.0 with stereo head/diamond Stylus 15/- extra. P. & P. 6/-. RESISTORS. } watt 10% from 3.3 ohm to 10 meg 5d. each. 4/ do:.
EDE leth for above changers size 16%” x 14}” x 3}”, 45/-. P. & P. 3/6

EARPIECES WITH CORD AND 3.5 mm. plug. 8 ohm6rcrlxagnet1c 3/-.

SINGLE PLAYERS:

SP 25 with cartridge stereo or mono, £9.19.6. SRP 12, £5. P. & P. 6/-. 250 ohm, 4/-. 180 ohm with clip, 6/6. Xtal 4/-. P. & P

CARTRIDGES: Ronette, Stereo, 25/-, Acos GP67, 15/-, Garrard TRANSISTOR SPEAKERS 8 ohm 2” 8/6;3”10/6; 34" 12/6. P. & P. 1/-.
EV26, 25/-. GC2 or GC8, 15/-. A.T.6 shells 5/-. P. & P. all 6d. PANEL LIGHTS. Neon 200-250v, 2/6. 6v Red Blue, Green, Yellow,
SPEAKER ENCLOSURES White (uses Lilliput bulbs) 3/- each. P. & P. 6d.

TONY Corner Cabinet 20” x 10" x 77 takes 10" x 6” speaker covered in "

Rexine and Vynair, 45/-. P. 5/-. Paper Condensers for Cross-Over Units, 2 mfd 2/6. P. & P. 6d.
BLAKE De LUXE, d ith d f tandi MAKE YOUR OWN PRINTED CIRCUITS

smart 6" legs, cabin‘ein:iil:‘lgv 2 ‘;‘0‘1}0;1 g;aﬁloz?;cg an];i‘s h mg 7? Complete kit, Hayato P.K.1, 22/6. P. & P. lI- {with full instructions).
HAYDON l6}' X 15” x 74" fabric covered suitable for 127 speaker ROTARY SWITCHES

45/-. 7/6. 2 pole Mains Switch, 3/-.

Comer Ext speaker complete with volume control, covered wood- 1 pole 12 way, 2 pole 6 way, 2 pole 2 way, 3 pole 3 way, 3 pole 4 way,
grain fabric, 45/-. & P. 4/6. 4 pole, 3 way, 3/6 each. P. & P. 6d.

Ext. speaker complete with 8” speaker and volume control. Size

13” x 10” x 6" covered woodgrain formica, £3. P. & P. 4/6. %L%?fyal:kljss

SPEAKERS h

ELAC Heavy Duty Ceramic Magnets 11,900 {ine. 10” round 10” x 6”. Rgg;rﬁi%o‘% 3201//_ PAg(];SZI\I/m(S;z%d {%'/' sam;r?/?\{sr‘klezgl\féclpzﬂg
3 ohm or 15 ohm, 42/6; P. ’& P. 3/6. 8” round 15 or 3 ohm, 38/6. CM21 Xtal, 12/6. CM20 Xtal, 9/6. Magnenc Hm 63C with remote
P. & P. 3/6. EM.IL,, 13}” x 8” 15 or 3 ohm. 42/6. P. & P. 3/6. EM.I control switch, 15/-. Telephoné Pick-up 10/6. P.

] - 1)-
Tweeter, 12/6. P. & P. 1/6. R.T.C. 127 20 watt 15 ohm, Ceramic
magnet, £5.5.0. P. & P. 3/6. 8" X 4" Elliptical 30 ohm, 30/-. All other | 1AL EAPEL MIKE, 76, GUITAR MIKE, 12/6. . & P. 64,

speakers supplied—Goodmans, Bakers, W.B., Wharfedale, Eagle, PUSH BUTTON SWITCHES, 4 button. 2 banks of 6 S.P.C.O.

Tripletone. 1 bank of 5 S.P.C.O. 1 off button, 5/6. P. & P. 6d.

BARGAINS IN TRANSISTORS. TTE CHARGER KITS. 6 volt

AC127, AF114, 115, 116, 117, 118, 119, OC169, 170, 171, 172, 202, e s Rect., 15/-. Heavy I;gty%gn]s%oﬂe:vgglf";ug.P 3/6.

%(0% 12’(a)4k5/1600C7227(§C§125 2?6 3/6. OCT1, 81M, 3/-. 3 a&mp 3Vgestmghcwse Regt 10/6. Heavy Duty Transformer, 20/-.
cks C44, ti tact ! t.

AF Packs 1 OC81D, 2 OC8IM, 6/6. 1 OC81D, 2 OC81 (Mullard), 8/6. f2/6 3. 3 Large Croc. Clips. 316 per ;f“'e% oHf 16"3“““‘"““"

AF Pack 1 GET118 2 GET119 5/6. GET113 Red Spot, 2/-.
0C26, 28, 29, 9/6. ORPI2 Light Cell, 8/6. Stockists for Eagle Products, Goodmans, W.B., Wharfedale, Bakers,
Diodes OASI, 2/3. OA91, OA9S, l/9 P. & P. on above 6d. Tripletone, Linear, all makes of amplifiers and speakers supplied.
AAZI12, BCY38, BCZ11, 5/6 S.A.E. please. Trade terms to bona fide dealers.

——— HOME RADIO LTD. 187 LONDON ROAD, MITCHAM, SURREY ‘Phone: MIT 3282

A MERRY XMAS TO YOU ALL!

Have You Got a Little List?

I don’t mean the KOKO variety! That is, a list of people
who would be of no great loss if he chopped their heads
off; after all it is Christmas! I’m referring to the list of
presents you are going to buy. If you have a husband,
brother, uncle, son or boyfriend you might find what
you—and they—want in the Home Radio Catalogue.
As you know it lists some 6,000 items ranging from
twopence to £185; or you might give the catalogue
itsell, the price is modest, only 7/6 plus 1/6 postage and
packing and each copy contains 5 vouchers each worth
1/- if used as directed.

o e e e e e e

SHUSH! If you happen to be a husband, brother, I ) . I
uncle, son or boyfriend, why not leave the magazine Please write your name and address in block capitals 1
open at this page, where the little woman, sweetheart, |
i e X ; I NAME, o e st oot o e e i i
aunt, mother, etc., can’t miss reading the advertise- 1
ment! What have you got to lose? : ADDRESS il it il gl 1 i o il 1
REMEMBER! Send your 9/- P.O. or cheque with l e e S B |
coupon and solve your present problem. I e I
I HOME RADIO LYD., Dept. PW, 187 LONDON ROAD, MITCHAM. i
—l————————————————————J
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OLRUS ELECTRONICS LTD. PAD 1515
9 Norfoik Place (off Praed St.) London, W.2

ELECTRONICS GALORE !
IN THE NEW

dca CATALOGUE

FACTORY NEW FULLY GUARANTEED

Valves

DAF91 4/8|1GZ34 10/-
DAF96 6/8|pcse 11/

68N7GTB | AF139 15/-

j- | AF186 18/6
DF91  8/-|pcas 1ij- 6V6GT 6/8|AFY19 22/8
DF98  7/-|pCo7 768 | 6X6GT 6/ AFZIl 17/-
DK91 5/8|pccss  6)- | 25L6GT 8/8 | A¥Z12 12/8
DK92 8/-|pCccss 11/- | 30C156 10/-|ASY26 6/8
DK96  7/-|pCC189 11/- | 30FL2 10/6 [ ASY28 8/6
DL92  5/-|pPCF80 7/- | 30FL14 11/- [ A8Z20 7/8
DL94  5/9|pCrss 8/6 | 30L15 11/-|GET20 10/-
DL  7-|pcLs2 /- | 30P12  9/-|GET102 6/-
DY86 6/4|pcrs3 8/6 | 30P19 13/- | GET103 4/6
EBC41 7/8|pCrLss 7/ | 30PL2 10/6 |GET105 8/6
30PL13 12/- |GET118 5/~
35L6GT 6/- |GET114 4/-
3525GT 5/6 [GET1156 9/-
50L6GT 6/6 (GET11612/6
AC107 10/- |[NKT213 6/-
NKT216 7/6

' Transistors—Diodes—Zener

0AZ202 8/6| 0C59 18/6
0AZ203 8/6| 0C60 17/6
0AZ204 8/6| OC6s 22/6
0AZ205 8/6| 0C66 25/~
0AZ206 8/6| OC70 4/-
0AZ207 8/8| 0C71 4/-
0AZ7208 8/6 | 0C72 5/~
0AZ209 6/6| 0C73 78
0AZ210 8/8| OC75 8/-
0AZ211 8/6| OCT76 5/-
0AZ212 8/68 | 0C77 -
OAZ213 8/6| OC78 5/-
0AZ222 8/6| OC78D 5/
0AZ242 4/6 | 0C81 5/-
0AZ245 4/8 | OCB1D 5/-
0AZ246 4/8 | OCBIM 5/~
0OAZ347 4/6 | OC81DM 5/-

9/-

PRICES.

Dept. PW,

THE CONVENIENT WAY 'TO SHOP FOR ALL
YOUR ELECTRONIC NEEDS.

EVERYTHING FROM SINGLE COMPONENTS TO
COMPLETE EQUIPMENT ALL AT BEST VALUE

SEND 1/6d NOW FOR YOUR COPY TO:—

dca ELEL‘TROIVIL‘S LIMITED

28 UXBRIDGE ROAD, EALING, WJ5

ECC83 5/8|prgs g6 | AC126 6/6 2
Eocss 5/-|pras  6/6 | AC127  7/8 |NKT261 §/- | 0AZ291 9/8 6/-

71-| prisoo 13/6 | ACI27% 9/6 |NKT255 6/6 | 0AZ292 9/6 | 0C82D  5/-
ECH36 10/9| pys gye | ACI28  6/8|NKT304 8)-) 0016 20/-| 0C83 /-
ECH42 9/-| 1o o/ | AC176 /8 | NET403 OCl9  7/8|0C84 8/ DICTIONARY
ECH81 6/2|PYSL sfa | ACY17 8i¢ 17/6{ oc22  10/-| OC122 15/-
ECH84 8/10 gsg 4. | ACY18 5/6 | OAD 4/-1 0023 12/6| 0C129 7/6 OF ELECTRI c AL
ECL80 g/’ﬁ PYgs 73 Aggg g/’s 3ﬁ7o g;— gc‘zg 17/2 0C140 %/le
ECL82 A - | OAL -| oce! 0C169  5/-
ECIS6 9/-|UBCAL 7/8 | acv21 ef-|0A47 3/-|Oc26 78| 0C170 5/ ENGINEERING
B BLIVAQ) g 4Dl lmiowt ghiohh We\GGIL % -
EF86 1 - |OA73 5
Bees oalucHe s/8 Apisi 11 |0ATe  2f6 oCoo 1ale| oca0i 1l/e Compiled by K.G.Jackson
EFis4 6/4|UCHSL /3 11/-|0A81  2/6| 0C36 12/6 | 0C202 13/8 This comprebensive and  well-
EL34 /6| UCL82  7/3 ADT14015/- 0A85 8/-|0C41  8/-| OC203 10/6 illustrated dictionary covers terms
EL41 8/6|UL41  8/8 | AF102 18/-|0AB8  4/-| 0C42  6/-| 0C204 15/- that are of general use among elec-
EL84 4/9[UL84  6/3 | AF114 6/6|0A90 2/6) 0C43  9/-| 0C205 15/~ trical engineers and includes a selec-
EM84 7/-|UY85  5/8 | AF115 6/-|OA91 2/6| 0044 - 2218 tion of the more important terms from

EYss 6/6|U26 8/8

Z. 5U4GT 6/6
EZ40 78 SYSGT 5j-
BZ81 5{-|5Z4GT 8/-
EZ90 4/.|6F23 10/-
GZ32 10/-1616GC 7/

AF126 8/-|0AZ20011/-
AF127 8/- |0AZ20110/-

0C206
0C44M 5/6 | ORP12 8/6

0C57
0C58

0C45
0OC45M  4/-| 18202 4/6
0C4
AF125 8/6|0A211 8/8| 0C47

4/-| ORP8O 5/-

5/6 | 25012 20/-
7/6 | 25012 25/-
16/- | 28013 20/-
17/6

related subjects such as electronics,

lighting and constructional materials.

Mathematical principles also are

described if they are of imgortance in
1 f i S

provide a considerable smount of
additional and wuseful data on
abbreviations, and letter and graphi-

C.W.0. only P.&P. 2/-inf 1/- minimum cal aymbols. 380 pages. over 200 line
ustrations.
METAL WORK—PANELS—CHASSIS ey
A g N EWN Es Tower House,
For P.W. P.E. Constructional Projects Southampton Street. W.C.2.
N NEW CIRCUITS
Q\04 Football Pool Computer .
IS M E TR Es Multiplying/ Dividing Computer
Simultaneous Equation Solver .
o Quadratic Equation Solver o
U% ’II'he %‘S“%%&m Am“et‘;‘” R?dio' Comp- The above analogue computer circuits, all
’ peoset UK, 3/3 extra()zlglsg‘);ow%%asilgt?llgn(gg based on the Wheatstone Bridge, are not
transistor Short-Wave kit model TR2 10— expensive to build and all parts are available.
6 1 180 metres ideal for beginners to Ham radio Circuits, wiring diagrams, instructions.
| 3 via simp lified *‘Easy-Build” step-by-step price lists, 4/6 post free.
£2 mstructions from 79/8. Write today enclos- . )
ST FRE! ing a stamped addressed envelope for liter- Multimeters at new reduced prices, TK20A,
POST FREE ature and full details. Overseas enthusiasts 33/- post 3/-; EP10K, 67/6 post 3/-; EP20K,
O T O ANSISTOR PORTABLE Tone Stamn Ok for Hteraturs.  EQLOBE- 85). post 3/-; EP30K, 105/- post 4/6;
ocal stamp or literature. ** ¢
% Boosts Pirate snd distant stations. KING" (Regd.) precision standard products EPSOK, 145/-' post 4/6. Further details
+ No Plugs—No .};onnecnons ]rale‘m place tried and trusted by Amateurs everywhere. on request
" ge:'t‘:: WT_“ ading . 1% High Stab Resistors, 3W, 2/-. Stock list
xten € e — reduc ading’.
* Use gnpgar.b mgvnnl, without acrial. N J 0 H N SO N S ( Rale) on request.
Wit 3 battery (life several months). .
D.EW. LTD. Dept. P.W. Ringwood Road, St. Martins Gate, Worcester ZI;IE‘:V‘;I%T [N.STRAUMEN-{&C;S)‘.,
FEERNDOWN. Dorset. CIIMILT) AT,

Made by ANTEX — makers of the finest precision
soldering irons in the world, this Soldering Kit
contains everything you need for successful sol-
dering. Unique plastic
space for iron stowage with plug) keeps every-
thing where you want it.

“tool-box” format (with
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BRAND NEW AM/FM (V.H.F.) RADIOGRAM CHASSIS
AT £15.15.0 (Carriage Paid)

Chassis size 15 x 63 x 53in. high. New manufacture. Dial 14} x 4in. in 2 colours,
predominantly cream. 200-250v. A.C. enly.

Pick-up Ext. Speaker. Ae., E. and Dipole S8ockets. Five push-buttons—LW, MW,
B8W, FM and Gram. Aligned and tested. O.P. Transformer Tone control 1000-1900M:
200-550M; 88-98 Mc/s. 6-17 Mc/s. EZ80 rect.; ECH81, EF89, EABC80. EL84, ECC85,
3-ohm speaker required.

TERMS: (Chassis). £5.5.0 down and § monthly payments of £2.5.0. Total H.P.
price, £16,10.0, Cheap Room Dipole for V.H.F., 12/8. Feeder 8d. per yard. Circuit
diagram, 2/6. Carriage to N. Ireland, 20/- extra.

BATTERY ELIMINATOR. 54 x 4} x 2%in. for 90 v. H.T. at 20mA and 1.5 v. at up
to 250mA. Fully built. 55/- carriage paid.

NEW 6 PUSH-BUTTON STEREOGRAM CHASSIS. M.W.; 8.W.1; 8.W.2; V.H.F;
Gram; Btereo Gram. Two separate channels for Btereogram with balance control.
Also operates with two speakera on Radio. Chassis size: 15 x 7 x 64in. high. Dial
cream and red. 15 x 3in. 190-550M; 18-51M; 60-187M; VHF 86-100 m/cs. Valves:
ECC85, ECHS81, EF89, 2 x ECL86, EM84 and Rect. Price £19.19.0, carr. paid
or £6.13.0 c‘leposit and 5 monthly payments of 56/8. Total H.P. price £20.15.6.
Cream ed 0 i d

TAPE AMPLIFIER FOR MAGNAVOX

TAPE DECKS — 2 or 4 TRACK

Chassis 12} x 53 x 4}in. high. Plastic front panel “'gold”’ finish—12} x 4}in. 200-250
A.C. Record/Playback amp. switch; Off/On-Tone; Vol/Mic; Vol/Gram: Mic. Input;
Gram. Input; Monitor; 8peaker Sockets. Valves 6BR7; 12AX7; EM#84; EL84; 6X4

ower pack. Ce lete amp. and power pack, £8.17.8. (10/- ’. & P.). Rexine
covered cabinet (tan) 154 x 17 x 94in. high with sloping front for amp; complete
with two tweeter speakera, and special adapting brackets for Magnavox Deck—
85/~ (8/- carr.) 3 speed Magnavox 2 irack tape deck £10.17.8; 4-track £12.15.0.
Complete Recorders (with speed compensation) 2-track £29; 4-track £382 (carr. 25/-).
Worth £10 more on norinal retail prices.

4 TRANSISTOR
MINIATURE PUSH-PULL
AUDIO AMPLIFIER
HIGH IMPEDANCE

PRINTED CIRCUIT, 4in. x 2}in. x 1}in. over transformers. Output
transformer. Buitable for record player and intercom. 9 volt battery
required. Frequency range 100 c¢ps. to 256 Kcps. Push-pull output

Instruction sheet provided. Fully wired ready for use. Three types
200mwW, 85/-; 500mW 41/-; 1.2W 57/6, (P. & P. 2/6 each).

CRYSTAL MICROPHONES

With 3.5 mm. Jack plug, 12/8 (Post 1/6.) Moukled case. With std. Jack plug, black or
chrome. Beautifully finished with adaptor 39/6. (Post 3/-) 8tand 10/~ (Post 3/- or 4/6
both items).

The

SUPER 6
LONG & MEDIUM WAVE
TRANSISTOR RADIO

A quality;ndio availahle as a kit or ready-built. The sparkling performance and
superb finish of the completed receiver give you value equivalent to a 212.12.0
commercial model.

% All new parts. % 6 transistors and diode. % 350mW output. % Superhet circuit
+ Ferrite rod aerial. % Weymouth Radio printed circuit board. + Component
positions and references printed on back of board. % Nlcely styled wonden cabinet
11 x 7} x 3}in. % Vinyl covered in various colours. % 6 x 4in. speaker giving good
bass and treble response. J¢ Full instruction booklet, 2/~. Free with kit. % Lf.
frequency 470 ke/s. % Lining up service iy required. % Al parts supplied separately.
Write for jist, 8.A.E. COMPLETE KIT ONLY £4 o o

OR FULLY BUILT £8.78. Tax and Carr. Paid. O P. & P.5/-

=5

B

8 WATT PUSH-PULL O.P.
AMPLIFIER £5.5.0. (6/- Carr.)
200-240 A.C. mains  Bass treble and vol.
controls. EZ80, ECCB3 and 2-EL84%s.
Chassis 12 x 3} x 34§in. With o.p. trans. for
2-3 ohm speaker. Front panel (normally
screwed to chassis) may be removed and used
as flying panel. With cream/Black control
panel whole length of front chassis.

STEREO-AMPLIFIER 2 x 4 WATT
Valves ECC83, 2 x EL#4, on printed circuit approx. 4 x 4in. Neg. fecd back. Controls
(vol. tre. bass) on separate panel. Separate power pack with rect., double wound
mains trans., connection socket etc. SBupplied fully wired and tested with two O.P.
transformers for 3-ohm speakers, only £5.10.0 (7/6 P. & P.). Two speakers, 8in.,
3-ohm for 20/~ each, post paid, if ordercd with above Amp.

DECCA Deram Stereo Cartridge (latest type Blue Tip). £3, (List £4.4.16). Post 2/-.
ORP12 Cell, 8/- (post 1/-).

GRAMOPHONE AMPLIFIERS AND PLAYERS
1} watt type. With 6in. x 4in. speaker. Bafile 13} x 74in. 200-240v. A.C. ECL82
and Rectifier Tone and Volume Onjoff switch. Two knobs. Ready to play, 49/6,
post §/-.
4 watttype. Valves UY85, UF80 and UL84. 200-240v. A.C. Covered baffle 13§ x 74in.
(6in. speaker), 3 front controls; bass, treble, on-off/vol. 80/«, post 5/-. Double wound
mains transformer.

TAPE RECORDER AMPLIFIER

Type TR3. Fully built, high galn, low noise,
printed circuit. Attractive grey and gold front
panet 13 x 1}in. Height 5}in. overall. Front
to back 5}in. Vol. and onjoff tone. Mike, radio
and ext. apeaker Jacks. Valves, magic eye, RCC83,
KECLE2, EZx0. Mains trans. Ready to bolt
to B.8.R. Deck. Complete with switch wafer
wired. Our Price ONLY £6.15.0 (6/- Packing and
Carr.). Also available for Collarv Deck at 8/-
extra.

HEATER TRANSFORMER
Mains input giving 6.3v. 2 amp. Size 2§ x 23 x lin. (2}in. over winding), 5/8 ea.
Less 109% for 12, or 209, for 50. P. & P. 2/- for 1 to 8, post free more than six.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.
(2 nins. from 8Btation and Buses) Aldershot 22240
CLOSED WEDNESDAY AFTERNOON
CATALOGUE 6d.
Bulk enquiries invited for Export.

495300, 1909010,

This is what the ANTEX Kit contains:

® Model CN240 15W Precision lron with.3/1 6" bit, (used
in electronic workshops and factories all over the world)

® Two spare Interchangeable Bits (5/32” and 3/32")
® Reel of resin-cored Solder
® Handy Heat Sink ® Cleaning Pad

27739

itk shomiwanie PRECISION SOLDERING KIT

36-page booklet on "How-to-Solder’’—a mine
of information for amateur and professional.

QAL g

BRING YOUR WORKSHOP UP-TO-
DATE with the new ANTEX KIT

96

ANTEX LTD. GROSVENOR HOUSE,
CROYDON, SURREY. MUNicipal 2774/5

Obtainable from
radio and electrical
shops everywhere.
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A
SPECIAL RADIO
CHASSIS OFFERS

T HI-FI CONTINENTAL

STEREQPHOMNIC RADIOGRAM CHASEIS

o
Magnificent 'Continental’ Stereophonic Radio-
gram Chassis with piano key switches, built-
In ferrite rod aerial. Comes complete with two
10" elliptical loudspeakers, plus a mona/sterea
4-speed t tic record ch

£29,19.8. {Units available separately If required.
Chassis only 18 gns.).

Special terms available of £10.0.0 deposit
followed by 18 monthly payments of £1.6.5
(total H.P, of £33.15.6)+15/- P. & P. Send
£10.15.0 now.

EXCLUSIVE TO BO’I‘BWELL ELEC’TRIG SUPPLIES
(GLASGOW) LIMITED

Due to & massive purchase from abroad, we can still
offer you at the fantastic price of 3/8 (P. & P. 1/- per
horn) & miniature high frequency horm, suitable
for use a8 a burglar and fire alarm; motor cycle
alarm and all warning devices. Demand for this
unique offer has been great, 8o order now and avoid
disappointment. 1.6/4 5V. D.C. only.

CAPACITORS:

1. Yetanothersnip from Bothwells—Plessey 100 x
400 MFD. 300V. WKG. 1fin. dla x 3in. long
approx. Only 8/- each +1/- P. & P.

2. Transistor Capacitors: 10, 16, 32, 60. 100 MFD
all 16V. D.C. WKG. Any ',hrce, 4/-+6d.P. & P.

MAGNETIC EAR PIECES: Prices are down—YOU

benefit. Complete with 3.5mm. jack plug, only 2/8

each+6d. P. & P.

AERIAL WIRE: Pure copper, insulated: still

available in 76ft. reels at excellent price of bf=+1/-

P. &P,

CAR BATTERY CHARGERS: An elegant yet robust

4A. charger with fitted ammeter. 6/12V. Guaranteed

1 year—58/8+5/- P. & P.

RELAYS:

1. Minjature Plug-in with 2 light duty cfo contacts.
Coil 185 Ohims. 4}/18V. D.C.

2. Miniature Plug.in with 4 light duty cfo contacts.
Coil 130 Ohms. 9/15V. D.C. 18/9,

3. Heavy duty car alarm relay 6/12V. D.C. 3 heavy
duty cfo contacts 27/8,

Postage and packing on above items 1/- each.

4. Base foritem (2). 3/9 P, & P. 6d.

SEMICONDUCTORS: We carry a wide range of

transistors, diodes, rectifiers and other devicea to

meet your every need at competitive prices, e.g.:

1. Transistors 0C44, 45, 71, 72, 81, 81D. 2/6 each
+6d.P. & P.

2. 10D1 miniature rectifier diode. 100V. P.LV.
1A invaluable in all Iaw-voluge power supplies
b/- each+6d. P.

NEW RANGE U.H.F. AERIALS FOR
BBC 2 (625) line transmissions

All U.H.F. aerials now fitted with tilting
bracket and 4 element grid refiectors.

Loft Mounting Arrays, 7 element, 35/-.
11 element, 42/6. 14 element, 50/-.
element, 57/6. Wall Mounting with
Cranked Arm, 7 element, 80/-, 11 element,
67/-. 12 element. 75/-. 18 element. 82/6.
Mast Mounting with 2in. clamp. 7element,
42/6; 11 element, 55/-; 14 element. 62/-; 18
element, 70/-. Chimney Mounting Arrays,
Complete, 7 element, 72/6; 11 element, 80/-;
14 element, 87/6; 18 element, 95/-. Comblete
assembly instructions with every unit.
Low Loss Cable, 1/6 yd. U.FLF. Preamps,
from 75/-. State clearly channel number
required on all orders.

BBC * ITV - F.M. AERIALS

BRBC (Band 1), Telescopic
loft, 21/-. External S/D,
30/-. “H"” £2.10.0
ITV (Band 3). 3 Element
loft array, 25/-. 5 element
35/-. Wall mounting, 3
1 t, 35/-. 5 el t
45/-.

Combined BBC/ITV. Lofb
1+3, 41/3; 1+5, 48/9; W
mounting 1+3. 56/3 1+5
63/9; Chimney 1+3 33[9,
145, 71/8.

VHF transistor pre-amps
e T oarry  range of speakers to 750~

IMPERIAL HI-F1 suit every application, Typica .M. (Band 2). Loft $/D, 12/6, “H", 30/ 3
STEREQPHONIC. RADI 1. Westwell 0.2W.; 8 Ohm; 2{m dia. 7ID. element, 52/6, External units available.

Co-ax cable, 8d. yd. Co-ax plugs, 1/3. Outlet
boxes, 4/6. Dlplexer Crossover Boxes, 12/6.
r C.0.D.P. &P.5/-. Send 6d. stamps

2. Westwell 0.2W.; 8 Ohm; 3in, dia. 8/6.

3. Richard Allen 12in. 3 Ohm. with tweeter.
37/6+3/- P. & P, C.W.0. ol

TEST METERS: General purpore tent meter. 1T1-2. for illusbrated lists.

20K /Ohms per Volt. 76/8+3/- P. Quotations for special arrays available

‘Write or call now for our components xm on reques
BOTHWELL ELECTRIC
e . K.V.A. ELECTRONICS (Dept. PW.)
. 54 EGLINTON STREET 27 Central Parade, New Addington
GLASGOW, C.5. Tel. 041 80Uth 2904 Surrey
Member of the Lander Group LOD 2266

The Imperlal Stereophonic 4 band chassi
has the most advanced speclfications yet offered
Inthis country. There is a built-in ferrite rod aerial,
seven piano key buttons, controlling mono/stereo
selection.GrambLong-Medium-Short-FM-ON/OFF,
The unit comes complete with two 10” elliptical
loudspeakers pius a mono/stereo 4 speed auto-
matic record changer. Complete £41.9.6.

NEW VALVES

Guaranteed Set Tested
24-HOUR SERVICE

SUPPLIERS OF
ELECTRONIC

8/

Chassis only 29; gns. 1RS 4{- | DK91 4/- | EF86 6/6 | PY33 8/9
Special terms available of £13.16.6 deposit l{.‘}i g;g gfgg g,: gfgg a’g 11:32(1) %’ﬁ EQUIPMENT
followed by 24 monthly payments of £1.8,10 384 4/3 | DL35 4/9 | EL41 8/- | PY82 4j9 /
{total H.P. £48.3.6)+17/6 P. & P. Send £14.14.0 3V4 5/- | DL92 4/3 | EL84 4/3| PY83 5/3 / To
now. 5v4G /8 | DL84  5/- | EY51 5/11 | PY800 5/11 / m\
5Y3GT 4/6 | DL96 &/11 | EY86 5/8 | R19 8/8

6F1L 8/3 | DY86 63 | EZ40  5/6 | U25 8/9

6K7G  1/3 | DYs7 6/3 [E280 3/6|U26  8/6 * UNIVERSITIES
AMJEM ._E‘I'r:::I:FPF:IOwIEHL.I-m!': =0 BHees s G5l BE * gDLLEgES OF TECHNOLOGY
6Q7G  5/6 | EBC41 /6 [ KTl ejs { Usol 16)-

* COLLEGES OF FURTHER
Tl 55 | Focss a8 | powes ofs | Uneso s EDUCATION & SCHOOLS
20P3  8/9 | ECC83 4/8 | PCFS2 5/9 | UBFS 5/9 ¥ ALL RADIO ENTHUSIASTS

9/8 | ECH35 5/8 | PCL82 6/3 | UCH42 8/6
ggll:g 11‘8 ECH42 8;9 gCLSS 8’[9 UCHS1 s(ill- OFFlc'AL SUPPLIEBS TO MANY

30P19 11/6 | ECH81 (/6 | PCL84 7/3 | UCL82 7/-

o s e | I
AF91 1 H

DAF96 5/11 | ECL86 7/6 | PL81 8/6 | UF89  5/8 Usual Educational Discounts

DF33 718 | EF39 3/6 | PL82 5/~- | UL41 719
e DF9L 2/9 | EF41 5/9 | PL83 5/11 | UL84 5/3
aakes. i DF96 5/11 | EF80  4/8 | PL84  6/- | UY4l 4/9
DK32 7{- | EF85 8/- | PY32 8/8 1 UY85 4/9

Postage on 1 valve 9d. extra. On 2 valves or more,
postage 6d. per valve extra. Any parcel insured agalnst
damage in transit 64, extra. Office address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON N.16

OUR NEW 1966/67
illustrated catalogue
NOW AVAILABLE

(send 1/- in stamps
for your copy)

INCLUDES

Valves, Transistors, Transformers, Loud-
speakers, Recording Tape, Coils, Resistors,
Condensers, Potentiometers, Chassis, Recti-
This book provides a “short-cut™ for those wishing fiers, Test meters, Microphones, Tools,
to obtain a guick acquaintance with modern elec- Solder etc.

t nlca It descnbes simply as possible the basic
g ik aiise Sybiculd | | ALPHA RADIO SUPPLY CO
103 Leeds Terrace,

placed on 11
6‘s. 6d. paperback—Limited supplies only Wintoun Street Leeds 7
Telephone 25187

This most advanced radlogram chassis with
autamatlc push button selection covers short,

and long bands plus V.H.F./F.M.
Oftered complete with 2 10 x 8 speakers 4 speed
Stereo/Mono autochanger only £35.19.6. Chassis
only zsi gns. Special terms available of £12

foll d by 18 hly payments of
£1.11.7. {total H.P. £40.8.6)+15/- P. & P.
Send £12.15.0 now,

All Lewis Radio equipment including valves
arefully guaranteed for one year free of charge.
Send your cheque or P.D. today while stocks
last to Dept. P.17.

A concise guide for only 6s. 6d.
BEGINNERS GUIDE TO
ELECTRONICS by 7. L. Squires

LEWI5 RADIO, 100, CHASE SIDE, SOUTHGATE
LOMNDOMN, M, 14,

By post 7s. from Newnes, Tower House,
Southampton Street, London, W.C.2

phone; PAL 373377664

710
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10 AND 20 WATT MONO AND STEREO TRANSISTOR AMPLIFIERS

(9) POWER AMPLIFIERS. 10 watts
RMS output. 100mV input. 30 ¢/s to 20 kfcs
— 1dB. 6-Transistor Push-pull. Panel size
4 x 2% x 1 in. H/S 4 x din.

TPA10/3 3-5 ohm spkr. £4.10.6, pp. 2/6.
TP A10/15 12-16 ohm spkr. £5.5.0, p.p. 2/6
(Mains unit t or 2 amplifiers, 59/6, p.p. 2/6)

| The Finest High Fidelity at ‘

Unbeatable Prices

25 WATT AMPLIFIER

New 8-Transistor design. Push-pull output
for 7§ to 16 ohm speaker. 150mV input.
30¢/s to 20k/cs — 1dB. For use with valve or
transistor pre-amplifiers as item (10) above
PRICE BUILT P.P.
AND TESTED £7-19.6 3/-
(Malns unit 79/8, p.p. 2/6)
(13) MULTI-METERS SCOPE
PT34 1kV 39/6 EP30k 30kV £6.10.0
TP10  2kV 75/- EPS0k 50kV  £8.15.0
1T1-2 20kV 68/6 500 30kV  £8.17.6
TP5S 20kV £5.19.6 EP100k 100kV £10.10.0
® CT52 Scopes £22.10.0 P.P. 10/-
IComplete range of lest equipment in stock
(16) NOMBREX TEST UNITS
% 150 kc/s—350 me/s RF  Generator

£10.10.0. All Transistor.
% 10 ¢/s—100 kc/s Transistor. £16.19.6
Audio Generator.

{15 GARRARD BATTERY
2-SPEED TAPE DECK
Brand New with R/P head.
erase/osc. head, tape cassette
Specifications and osc. cir-
cuits. 2 speed 2-track 9 volt
operated. List Price 13 gns.

&P,
PRICE £8.19.6 ° &a/s

303 EDGWARE RD.,

HENRY’'S RADIO LTD.

COMPONENTS AND
EQUIPMENT. The largest
range in the country. /- buys
150-page catalogue with dis-
count vouchers.

LONDON, W.2

PADdington 1008/9 (STD 01-723-1008)

Open Mon. to Sat. 9-6. Thurs. 1 p.m.
Open all day Salurday

(10) PREAMPLIFIERS. 8 input selector.
Treble, bass, volume, filter controls.
1imV to 100mV inputs. Battery operated
or from Mains Unit. Output up to 150mV
RMS.

MP2 Mono 8} X 2§ x 2in. £5.10.0,
(grey and gold front pane! 8/6).

S P4 Mono/Stereo, 9 x 3 x 1¢in. £10.19.6,
p.p. 3/6 (front panel plate 12/6)

@ ALL UNITS BUILT AND TESTED

p.p. 2/6

SEE

BACK COVER FOR MORE ITEMS OF INTEREST

12) MW/LW QUALITY
TRANSISTOR RADIO TUNER
Fuily tunable superhet with excellent
sensitivity and selectivity. Output up to
{1 volt peak. Complete with front panel,
etc. 9 volt operated. For use with any

amplifier or tape recorder.

e a0 S
(14) VHF FM TUNER

Supplied as 2 Preassembled Panels, plus
metal work Superhet design, 88-108 Mc/s.
9 volt operated. 8 Mullard Transistors.

Total cost to assemble £12.17.6, p.p. 2/6

STABILISED POWER SUPPLY
Two outputs. 3.6 volt and 7.6 volt up to
250mA  each. Transistorised and tuner
stabilised. 110 to 250 voit mains input in
case with leads. PRICE 67/6, p.p. 2/6.

an 5§ WATT AMPLIFIER

6- Transistor Push-pull, 3 ohms. 6mV into

1K. 12/18V supply, 2¢ x 2 x 1}in.

BUILT AND TESTED 69/ P.P.

(optlona! mains units 54/-) 2/-
1 watt version 59/6.

Matching Preamplifier, 6 inputs, treble/

bass/selector/volume controls. 6-10mV

o/put. 9-18V supply. 79/6, p.p. 2/-.

For use with any Transistor Amplifier

(18) FMT41 FM TUNER. 6-transistor
3 dlode design. Com- p.p.
plete'y built and tesled£8-1u- 2/-
{19) AMT31. Med. Wave Tuner Buiit
ready to use. 79/6, p.p. 2/-.

YOUR GAREER in
ELEGTRONIGS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., especnally
for the CITY & GUILDS EXAMS (Techmcnans Certifi-

RADIO &

Y] RECORDAKITS

NEW MAGNAVOX 363 DECI\ Two Track
6 Valve amplifier complete 2 EL84 .....
gmplete recorder, Case, Tape, Mic

80/- and 12 m. pymts. 49/6

FOUR TRACK MAGNAVOX 363 DECK h £14.14.
FOUR TRACK AMPLIFIER as above .. Ca.sh £15.19,!
Complete recorder, Case, Tape. Mic. h £

/- and 12 m. pymis.

D. (
These recorders are very well ma.de. Theamplifier ison a prlnted circuit and
all components are mounted and tested. Can be built in 2 to 3 hours.

....Cash £11.19.
Cash £14.19.

.Cash £36.
(H.P. Price£38140

cates); the Grad. Brit. I.LR.E. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certiﬁcates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
v1sxon, 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 electronic subjects only.
Fullest details will be gladly sent without any obligation.

To: British National Radio School, Readi Berks.
Please send FREE BROCHURE fo:
NAME e e e i S S —
ADDRESS i iniiiiiusivsusnanhnnnsannninais aana Caps.
R e mme T e S LT L T ST Please
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MOTORS-PICK=UPS Selectlon

GARRARD Model 1060 Mono
r Dep. 37/6 and 8 m pymts. 16/3

GARRARD Model 2000 Mono. Large table
Or Dep. 42/6 and 8 m pymts. 1816  .............
GARRARD Model 3000 Stereo 9TAJHC
Or Dep. 5816 and 9 m. pymts. 2115 ............
GARRARD Model AT60 Less cart.
Dep. 85]- and 9 m. pymts. 23/11

Or Dep. 62/6and 8 m. pymts. 23/ ...............

AMPLIFIERS - TUNERS BT

ARMSTRONG 221 10-10 watts Stereo Mag PU and Filter .

Or dep. 177/6 and 12 m. pymts. 48/10 (H.
ARMSTR()VG 222 10—10 watt Stereo Deram.’
Or Dep. 147/6 and 12 m. pymts. 39/3 ............
ARMSTRONG 224 FM Tuner Powered
Or Dep. 135/- and 12 m. pymts. 33/7 0
ARVISTRONG 223 /FM  Tuner Powered
Or Dep. 155/- and 12 m. pymts. 42/8 .........
AR‘V!STRONGdlz? Mono 5W with AM/FM

. .Cash £35.10.0

©
Dep, 19716 and 12 m. pymts. 544 .............
Tcak Cases for all Armstrong Units’ 10.
TERMS: C.W.O. or C.0.D. ITEMS CARRIAGE FREE
Leafiets available upon reeeipt of 8d. stam

48-50 Surbiton Road, Kingston-on-Thames, Surrey
Phone KIN. 5549 'Hours 9 a.m. to 6 p.m. daily (1 p.m. Weds.)
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Head Office and Warehouse
44A WESTBOURNE GROVE
LONDON W2

Tel. PARK 5641/2/3

Z & 1| AERO SERVICES LTD.

Please send all correspondence and Mail-Orders to the Head Office

‘When sending cash with order, please include 2/6 in £ for postage and handling

MINIMUM CHARGE 2/-, No C.0.D. orders accepted

Retail Shop

85 TOTTENHAM COURT ROAD
LONDON W1

Tel. LANgham 8403

Open all day Saturday

BET OF THREE CABLES, £4.0.0 carriage paid.

now to get your copy free of charge.

Packing and postage 2/- per order.

0A2  8/- | 6AB7 _ 4/- | 6DK6 8/- | L0C1 96 H H EL22  15/- | KT36 17/ | PL302 13/- [ U281 1g2/-
oar 100 | eacearid)- | enosa 11y | toes 30| First Quality Fully Guaranteed | .55 130 ] ki1 ‘76 | bisos isfe | vawe aon
oB2 8/- { 6AC7  4/- | 6D34 15/~ | 10D1  7/- EL34  9/6 | KT44  §/- | PT15 15/- | Usol 11/-
0C3 /- | 6AF4  10/- | 6ESGT 8/- | 10F1  8/- EL35  5/- | KT45 15/- | PX25 15/- | U403  7/-
0D3 /- | 6AB6G 11/- | 6F1  14/- | 10F3  8/- EL36  8/6 | KT66 16/- | 'y32 g/g | U404 5/
OZ4A  5/- | 6AGE  2/6 | 6F4  30/- | 10F9  10/- EL38 17/6 | KT67 45/- | pyas g8/¢ | Usol 17/-
1A3 4/- | 6AGT 6/~ | 6F5G  8/- | 10FI8  9/- EL4l  8/6 | KT8 23/- | Pyso 5/6 | UABJSO 5/3
1ASGT 5/- | 6AH6 10/- | 6F6G  5/- | 10L1  7/6 ELsz  7/8 | LP2  7)- | pysl g- | UAF4z 9/-
1A7GT 8/- { 6AKS  5/- | 6F7 5/- | 10P13  12/- ELAL  9/- | MH4  5/- | pys2 58 | UB4l 10/~
IB3GT 8/- | 6AL5  3/- | 6¥BG  5/- | 10P14 13/- EL82  8/- | MH41 9/- | PYS3 6/~ | UBC4 8/-
Co AL AL A B NG N | rve e | i 8
- | 6AMS6 - | 6F 1 - D5 - 2L MS/PEN 8/- | py3o1 11/- | UBF80 6/6
1D8GT /- | 6AN8 10/ | 6F13  6/8 | I2AC6  8/- BLSS 76 UBF89 7/-
1G4GT B/- | 8AQ4  5/- | 6FI4  15/- | 12AD6 9/ ELE CTRONIC VA LVEs EL8§ 8- MSIPE‘\{E;/_ gzﬁgf ;}_ UBL21 10’-
1G6GT 7/- | 6AQ5  5/8 | 6F15 11/- | 12AE6 7/8 EL90  5/8 | o8 18- | pzso  sje | UCOZ  6/-
IHSGT 7/- | 6ARS  6/- | 6F17  8/- | 12AL5 7/- [ 30L1  5/6 | #72A 40/- | DCC0 7/~ | ECC83 /- | ELot  2/8 | pi%cy'7ig s UCC84  9)-
2/8 | 6GAR6 8/~ | 6FI8  7/6 | 12AQ5 /- | 30L15 11/~ | 884  15/- | DF33  8/- | ECC81 6/8 [ ELo5 5/ | L AD QP2 5/-1 ycess 616
INGGT 8/- | 6GAR8 1%/6 | 6F23 10/~ | 12aT6 5/- | 30L17 11/- | 955 3/- | DF64  5/- | ECC85 5/~ | EL360 gg/- | YC36  11/- | QP25 §/- | yopag g6
1R4 6/- | 6AS5  5/- | 6¥24  12/- | 12AT7 4/- | 30P12 "9/- | 956 2/- | DF9L  3/- | ECC86 7/~ | ELs21 /- | PU8S 1L/~ | QP230  5/- | opgy gy
1RS 6/- | 6AB6  8/- | 6F25  12/- | 12AU6  8/- | 30P16 7/~ | 957 5/- | DF92  2/8 | ECCs8 8- | ELs22 18/- | FCO7 - 7/6 | QQV02-6 UCH4Z 9/-
184 5/- | 6A87G 15/- | 6¥28 10/6 | 12AU7 5/8 | 30PI8  6/6 | 958A  4/- | DF96 7/ | ECCO1 8/8 | EM34 13/- | PCI00 8/~ L981- 1 ucnas s)-
185 4/6 | 6AT6  4/8 | 6H6 - | 12AV6 5/6 | 30P19 18/- | 959 8/- | DIIG3  6/- | ECCI8Y 11/- | EM35 - | PCCB4  5/8 | QQVO3-10 | Opg) g/
1T4 3/- | 6AUGA /6 | 674 9/- | 12AV7  8/- | 30PL1 10/6 | 991 7(- | DK32  8/- | ECC804 10j- | EMso  7/- | BECC85  7/- - | ucLsl  g-
ITSGT 6/- | 6AU8 9/~ | 6J5G  4/- | 12AWS6 20/- | 30PL13 12/~ | 1267  20/- | DK40 11/- [ ECF80 7/- | Em81 7/~ | PCCB9 11/- | QQVO6-40 | (“Crgy g
1U4  5/- [ 6AV5GTA | 6J8 3/6 | 12AX7 /- | 30PL14 1o/e 2050 18/- | DK91 /- | ECF82 7/6 | EM8s  7/- | PUCLB9 11/- 55 201 CoLss -
W6 6f- 11/- | 6376 5/- | 12AY7 10/- | 35A3 10/- | 4313C 20/- | DK92 8/- | ECF82 12/- | EM85 11)- | POC805 11/- | Q883/3 9/8 | ;gg™" 10,7
1V2  10/- | 6AV6  5/- | 6K6G _ 8/- | 12B4A 9/~ | 35A5 10/~ | 5651  7/6 [ DK96 7/~ | ECF86 9/6 | EN9l 6/ [ POCBOG L1j- | QBU2/10 &= | jpy) gy
1X2B  7/- | 6AWBA12/8 | 6K7GT 5/- | 12BA6  6/- | 35B5  12/- | 5654 8/- | DL33  8/8 N/ 8/- | PCEB0010/8 | Q895/10 5/8 | gy g
7/- | 6B4G  17/- | 6K8 8j- | 12BE6 5/6 | 35C5  6/8 | 5670  10/- | DL35  5/- 7j- | PCF80  &/3 | QS150/158/- | (g3 gj.
2034 7/6 | 6B8 1- | 6K8G  4/- | 12BH7  6/- | 35D56 12/~ | 5718  10j- | DL68  10/- 7/- | ECFB2 6/6 | 081200 10/- | UFsO  7/-
2051 12/~ | 6B8G  2/6 | 6L6GC 7/6 | 12BY7 10/- | 35LOGT 6/- | 5749 10/ | DL69 12/8 9/- | ECF87 11/8 | Q81202 8/6 | 1re5  7/6
2CW4 12/- | 6BA6  4/8 | 6L17  9/- 1208  4/6 { 35W4  4/6 | 5751  12/- | D181  5/- 7/¢ | PCF80010/- | Q81203 8/8 | Ursg  9/-
2D21  6/- | 6BA7 15/- | 6LI8 /- | 12EL  20/- | 8523 10/~ | 5965  5/- | DL92  5/- 6/6 | PCFBOL 9/6 | 81215 12/- | UFsy  7/-
2E24 40/- | GBE6 4/ | 6LD20 5/- | 12K5  10/- | 30Z4G  4/- | 6080  25/- | DL93  4/- 8/- | ECF802 8/8 | qv03-12 UL4dl  9)-
2E26 22/6 | 6BFS  8/- | 6NTGT 7/- | 12K7GT 7/- | 3524GT 8/8 | 6146  25/- | D194  8/- 6/- | PCF80a 11/- 10/- | ULs4  6/6
3A4 4/- | 8BF7 15/ | 6P25  12/- | 12KB B/ [ 35Z5GT 5/8 | 6159 32/~ | DL95 /- 5/6 | FCF80612/- | QVO05-259/- | UM4  10/-
A5 7/- | 6BG6G 18/- | 6128  12/6 | 12Q7G 4/~ | 42 8/- | 6293 60/~ | DL9G  7/- 7/6 | ECFRO0811/- | g 8/ | UMBO  5/-
3ASGT 8- { GBH6 7/6 | 6Q5G 15/- | 128A7 7/- | 431U 8/- | 6360  30/- | DM70  5/6 8/. | PCLEO 10/68 | Ro 8/- | UMBL 10/-
3AV6 8/6 | 6BI6 78 | 6Q7 7/ | 12807 4/~ | 50A5 12/- | 6939 45/ | DY30  8/- 5/- | PCLBL 8/ 1o 150 | U5 T8y
3B7 5/ | 65K4 29/6 | 687 7/ | 128G7 5/ | 20B5  G/3 |75l B0/ | DYSG  6/6 | EFac 5| EZSl b/ PCLE2 - 7/ | gy 4)- | VU7 10/-
3B28  40/- | 6BK7A 9/ | 68C7 8/- | 128H7 4/- | 50C5 8/- | 8136  15/- | ESSCC 12/8 | EF37A 8/- | EZ90 POLE3 816 | py) 5/- | UUB -
306 4/- | BBLIGTA | 68F5  8/- | 128J7 4/- 50CD6G27/6 | 9002 5/8 | E90CC 10/- | EF39 6/~ | Gsiom 4oj- | PCL&4 7/6 | DEat a-|uve 7
3E29  60/- 10/- | 68¥7 7/~ | 128K7 50L6GT 6/- | 9003 9/ | E92¢C  7/- | EF40  9/- | GTE17aM | POL83  8/- ) gy 57| Uuito g)-
4 - | 6BN6 7/8 | 68G7  6/- 12:!L7GT7/8 52KU 7/~ | A1820 20/- | E180CC 8/- | EF4l  8/8 12/- | PCL86 3/9 SU2150A UYIN  9/-
3Q5GT 6/6 | 6BQ7A 7/- | 63H7  4/- | 128N7GTY/6 | 550G  80/- | ACJHL/DD | E180F 17/8 | EFd2 11/- | GUso 25/~ | PCLSS 10/ 18/- | Uv2l  9)-
384 5/- | 6BRT 11/- | 6877  7/- | 128R7 5/~ | 58CG 45/ E1820023/- | EFs4 8/ | Gz3o  7/8 | PCLS00IZI- | o S07 | Gyi 86
3vs4  6/-|6BR8 5/~ | 6SK7 6/ | 1487 18/- | 75C1 13/~ | AC/HL/ EAS0 2/- | EF55  8/-|Gz32 10/ | PCLEONL0I6 | (B2 B0 | gygs  grg
4-65A 80/- | 6B87  17/- | 6SLTGT 6/- [ 2001 9/ | 80 6/- | DDD 10/- | EABC80 6/6 | EF80 5/ | Gz34 10/- | PEN25 5/- TP zs 20 78| UY8S 8/
4E27  60/- | 6BW6 7/ | 68N7GT 4/6 | 20F2  13/- | 8341 12/~ | AC/SG 13/- | EAC91 4/- | EFS3  10/- | GZ37 12/- | PEN3GC 8/- 35/= | vpoy
ATHA '8/-|GBWT 10/- | 68Q7  7/- | 20LI 13/ | 83Al 23 | ACS/PEN | BAF42 8/6 | EFSs /6| HABCSOH. | PEN 7l o ) | Vb2 38
4T8P  8/- | 6BZ6  6/- | 68R7  7/- [ 20P1 12/- | 8542  7/8 10/- | EBC33 7/- | EF86  8/3 | HBCS0 5/- | PEN45DD c| VP4l 5/
4X150A 6BZ7 11/- | 6T8 6/8 | 20P3  12/- | 85A3  5/6 ACh/PLNG/- EBC4l 8/6 | EF89  5/8 | HBC91 5/6 12/- | U10 8/-| vuss 8-
0/- | 6C5 8/- | 6U4GT 10/6 | 20P4  13/- | 90AG 46/~ | ARS  B/- | EBCSL 8/3 | BF9l  4/- | HF93 6/~ | PEN46 g/ | UL1Z 8- (op o)
4X 2508 6C5GT 6/- | 6US  7/6 | 20P5  11j- | 90AV 48/- | ARP12 3/6 | EBC90 4/6 | EF92  2/6 | HI'94  8/- | PEX220A 17 o S| wrse  10)-
120/- | 6C6 4/- [ 6USA  0/6 | 25L6GT 8/8 | 90CL  12/- | ATS25  §/- 91 5/- [ EF93  4/8 | HL2  4/- 7/~ | U820 8/6 -
5B/255M 609 11/ [ GVGGT 6/6 | 25%4G  8/- | 90CG 25/ | AW6  5/- | EBF80 7/6 | EF94 5/6 | HL2K 4/- | PEN38310/- | U2L 7/~ | x76M  7/6
35/- [6C31  12/- | 6X4  4/- | 25Z5  B/- | 90CV  25/- | AZll  6/- | KBFS3 8/- | EF95  5/- | HL23 6/- | PEN3st 7/ | V22 6/- | Xcl»  6/8
5R4GY 9/~ | 6CB6 5/~ | 6X5GT 5/8 | 25Z6GT 11/- | 117N7 80/ | Azl2  9/- | EBF89 7/- | EF96  2/6 | HL23DD 6/- | PEN463DD | U258 9/6 | xC15  4/6
5U4G_ b/- cwﬁmm- 6Y6G  9/- | 28D7 7/- | 150B2 10/- | AZ31  9/- | EBL31 20/- | EF97 10/- | HL11  4/- 10/- | U26 8/8 ) X1 7
BUSGB  8/8 G710/~ | 786 11/- | 30A5 - | 150B3 8/~ | AZ41  7/- | EC86 12/~ [ EF98 10/- | HL92 6/6 | PENA4 7/68 | U27 718 8
5U8 8/- ecue 8/- | 7B7 7i- | 30C1 8/3 | 211 30/- | CBL31 15/- { EC88 11/ | EF183 6/6 | HL94  7/- | PF86  79/8 | U37 20/~ | Y63 /-
5V4G  8/8 ) 6CL6 8/- | 788 8/- | 30C15 10/- | 310A  25/- | DASC  4/- | EC90  2/8 | KFI184 6/8 | HL132D 4/- | PF818 10/- | U50 5/- | Y63 5/-
5Y3GT b/- | 6CU6 11/ | 7C5 11/- | 30C17 11/6 | 311A  35/- | DAC32 7/6 | EC91  5§/- | EF800 8/ | HL183DD PFL200 14/- | U52 8/8 | 722 5/8
523 78 | 6CW4  12/- | 7C6 6/6 | 30C18 11/- | 807 9/- | DAF40 10/- | EC92  8/6 | EF804 21/ 10/- | PL36  9/- | Y70 4/8 | 762 5/-
524G 7/- | 6CY5 10/ | 707 5/- | 30F5 10/- | 811 40/- | payo1 4/¢ | ECC35 17/- | EF811 12/- | puagg 15/- | PL38 16/ U76 4/- | zo63 9/-
6/30L2 10/- | 6CY7 11/- | 7H7 8/- | S0FLL 10/6 | 8124  57/8 | [ro ECC40  9/6 | EFSl2 10/- PL81  6/- | UT8  4/- | 786  10)-
6A7  10/-|6D4 15/ |7v4  8/- | 30FLI211/- | 815  35/- | DAF92 8/~ | geeo 15, | EFsLe 1g/- | HYS0 478 | pyey 70 | yier  11/- | 2739 23/
6A8 8/- | 6D6 3/- | 774 6/- | 30FL13 /- | 832 20/- | DAF96 6/8 | EcCs1  4/- | BH90  7/6 | KT2 7/- 1 pLe3 B/ | U193 7/- | 2803U 15/-
6AB4  6/6 | 6DC6 12/6 | 9BWS  7/- | 30FL14 11/- | 866A 14/ | DC90  7/- | ECC82 5/- | EK90  4/6 | KTa2  6/6 | PL8t  6/6 | U251  @/- | Zo00T 13/-
POWER UNTTS TYPE 234
1910, rack mounting fully smoothed and fused for 280v. MULTIMETERS B 2
A.C. input. H.T. output adjustable from 180 v. to 270 v. BZY1L, 600V .  6/6 BZY13,80.0V 6/6
at 80mA, by means of primary taps and high-low switch TYPE MF15 260mW 59%:
in the secondary winding. L.T. output 6.3 v. A.C. at 4 0AZ200,47V .. 10/- ouuru 6 av -
amps. Fitted with M.I meter to read A.C. input and D.C. A.C. and D.C. voltage ranges: OAZ201,5.1V .. 9/6 -
output volts. Second-hand, tested, in good condition 0-10-50-250-500-1000V . OAZ202, 5. - azv -
£3.19.6. D.C. current ranges: OAZ:203, U 1AZ207,9.0V 9/6
. 500{LA-10-100mA. 260mW 159 o
DITTO model without meter, £3.10.0. Resistance ranges: 100MQ-1MQ 7208, 4.3V 211, 7.5
Parking s coivhout et : ) Q. OAZ308,43V ..  6/6 0AZ211,7.5V 6/-
an: g . The meter s also calibrated for OAZ209, 4.7V 8/8 0ZA212, 9.1V 8/6
Inductance (10-1000H), capacity © OAZZ10, 6.2V .. 6/~ OAZ213, 12.0V 8/8
(0.6 1LF) and output level measure- 2.25 10%: "
HEADPHONES ! ?
ments. Hensitivity 20000V, VR425B (4.25V) 8/8 VRGTSB (5.75V) .. 6/6
DLRS5, Low Impedance, balanced armature. Earpieces Accuracy £2.5% for D.C. and VR475B (4.75V) 8/6 ’
can be used as sound powered Microphone, 10/-. . ) +4% for A.C. measurements.
No. 10 Assembly. Moving Coil Headphones with moving Dimensions: 5} x 3] x 1fin. Price £3.3.0. TA ( 8/- VRI13A (1300V) ., 8-
coil Hand Microphone fitted with press-to-talk switch, VRIIA(U 0\) 8f-
Rubberearpwds Cord termlua'.ed with army type 5-point Type 108-IT: 24 range precision portable meter, 5000 7.0W 5
tor. Low i Brand new. 20/-ea. | o.p.v. D.C. Volts: 2.5-10-50-250-300-2500V. A.C. Valts: Oazss (B.6V) .. 15/- OAZ224 (6.8V) 10/-
B;nnﬂ &]uanh'.y; sgmlt?bles;é seco{:d hand assemblies, 10-50-100-250-500-2500V; D.C. current 0.5-5-50-500mA
checked, in perfect order. ea. & P. 3/6 per set. Resistance 2000-20,000 ohms; 2-20 megohms. Power
output calibration in A.C. for 600 ohms line. Complete g%g;‘ANTI TRANSIST10217._9 ZT152 54/
with prods and batteries, £5.5.0. P. & P. 5/-. 7791 . . 7 o . -
RADIO FREQUENCY THERMOCOUPLE METERS Z .. .. 50/- ZT484 .. ., 75/-
Sealed 0 to 1 AMP, 2}in. round projecting ...... 12/6
Packing and postage 2/6 per order. PLESSEY ELECTROLYTIC CAPACITORS :\S?ﬁa“bslis’:lr?vﬁ] gg?gugngﬂgrzogfn?r’fgs Capacitor,
gwr‘;tt‘zz%vv.... g;a iggzgoug‘s alt LI 3/6 two section, 4-166pF, and 3-65pF, with 1-8pF
200LF a . 20-5-% P ( trimmer, complete with Broadcast Band Oscil-
CABLES FOR T.C.S. EQUIPMENT 20-200.F at 450 V.. 3/« at 350 ‘k’- 5UF at I0OF Cofl o oo Band Os T
11ft. long Transmitter-to-P.8.U. cable, terminated 50-100LF at 275 V. 3/- 50 V, 25.F at 25V) 3/6 | WEYRAD RA2W FERRITE EOD AERIAL,
with 16-pin socket at each end . ........... K 30/- All voltages are D.C. working. Postnge 2/- per order. P L\}’/MW winding with Car Aerial Coupling..,. 12/6
P i 50/LAC OSCILLATOR COIL, MW/LW . 5/4
(1T (008 B O ARl T, 0 - P50/2CC, 470 kols., st abd 2nd L¥' 577
Pin socl each en 30/~ Our new price list of Valves, Tubes and Semieonductors is P50/3CC, 470 keju., 8rd LF ) 8/-
20ft. long Remote Contro! Unit-to-P.8.U. cable, now rpa}iy, In addition to listing prices of some 2,300 0SMOR Subminiature Trannformer for Mains-to-
terminated with 9-pin socket at each end. ..... 30/- typesitisa nselu{ reterence work giving: Valve and Tube Transistor supply conversion, Type MT9, Qutput
Packing and postage, 7/6 per cable. Equivalents, Specification of Microwave Tubes, Cathode 9-0-9 v.at 80mA 10/~
Ray Tubes and Semiconductors. Send S.A.E, (foolscap) Buitable Germanium Diode GJ7M | 3/6
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PRACTICAL .
WIRELESS blueprints

The following blueprints are available from stock. Descriptive text is not available but the date of
issue is shown for each blueprint. Send, preferably, a postal order to cover cost of the blueprint (stamps
over 6d. unacceptable) to Blueprint Department, Practical Wireless, George Newnes Ltd., Tower House,
Southampton Street, London, W.C.2.

The Strand Amplifier . .. The Celeste 7-transistor Portable
The PW Signal Generator . } (Oct. 1962)  5/- Radio .. .. .. .. (June 1963) 5/-
The Spinette Record Player

U A Transistor Radio Mains Unit . .
TL:: Luxembourg Tuner } (Dee-1962) o 7 Mc/s Transceiver g } LIRS
The PW Troubadour B The Citizen (December 1961) .. .. .. 5/-
The PW Everest Tner . } (June 1962) 7/6 The Mini-amp (November 1961) .. .. 5/-
IEZ Ew rl\aﬂr:racr:jrr\;c;\: £ . ::} (May 1962) 6/- The PT Multimeter (October 1961) PT .. .. 5/-
The Beginner's Short Wave Superhet (Dec. 1964) 5/-
g;?li‘nci::nzp:réwj:e Two } (Nov. 1963) 5/- The Empire 7 Three-band Receiver (May 1965) . . 5/-
Beginner's 10-watt Transmitter . . Electronic Hawaiian Guitar (June 1965). . a5 5/-
Transmitting and Aerial Data . } (Dec. 1963)  5/- Progressive SW Superhet (February 1966) .. 5/

PW “Sixteen” Multirange Meter . . Beginners’ 5-Band Receiver .. B
Test Meter Applications Chart } (Jan. 1964) 5/ Home Intercom Unit 5 } (LS Y

PLEASE NOTE THAT WE CAN SUPPLY NO BLUEPRINTS OTHER THAN THOSE SHOWN IN
% THE ABOVE LIST. NOR ARE WE ABLE TO SUPPLY SERVICE SHEETS FOR COMMERCIAL ) ¢
RADIO, TV OR AUDIO EQUIPMENT.

SJ}QEEE%QL query service

Before using the query service it is important to read the following notes:

The PW Query Service is designed primarily to answer (d) We regret we are unable to answer technical queries
queries on articles published in the magazine and to deal over the telephone.
with problems which cannot easily be solved by reference (e) It helps us if queries are clear and concise.

to standard text books. In order to prevent unnecessary
disappointment, prospective users of the service should
note that:

{a) We cannot undertake to design equipment or to

(f) We cannot guarantee to answer any query not
accompanied by the current query coupon and a
stamped addressed envelope.

supply wiring diagrams or circuits, to individual require-
ments. QUERY COUPON
(b) We cannot undertake to supply detailed information This coupon is available until 6th January, 1967 and
for converting war surplus equipment or to supply circuitry. must accompany all queries in accordance with the
{c) It is usually impossible to supply information on rules of our Query Service.
imp.?r:)eld domestic equipment owing to the lack of details PRACTICAL WIRELESS, JANUARY 1967
available.

Published on or about the 7th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London, W.C.2, and printed in
England by WATMOUGHS LIMITED, Idle, Bradford; and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH %Alsln. Ltd. Sou 1l; grgica:
CENTRAL NEWS AGENCY LTD. Rhodesia. Malawi and Zambia: KINGSTONS LTD. East Africa: STATIONERY & OFFICE SUP LIEg LTD. Subscription
rate including postage for one year: To any part of the World £1.16.0.
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BUILD THE WORLD'S FIRST ALl
TRANSISTOR PORTABLE ORGAN KIT

CALL
IN AND
HEAR
ONE
PLAYED

b . B D D o

EASY TO BUILD WITH PRINTED CIRCUITS AND
FULLY COMPREHENSIVE HANDBOOK
CIRCUITS USE 170 TRANSISTORS AND DEVICES
10 SELECTED TONE COLOURS PLUS VIBRATO
PORTABLE TWO COLOUR CABINET WITH DE-
TACHABLE LEGS, MUSIC STAND, SWELL PEDAL
THE ONLY COMPLETE KIT AVAILABLE IN THE
WORLD

% FOR GROUPS, CLUBS,

HOBBYISTS, HOME

MAYFAIR PORTABLE
ELECTRONIC ORGAN

ACCLAIMED
BY
EVERYONE!

ENTERTAINMENT
SPECIFICATIONS:
@® TONE COLOURS (ROCKERTABS) 10 DIFFERENT TONES CAN BE SELECTED
@ SWITCHED VIBRATO. @ CABINET SIZE 301 x 154 x 9 in. @ WEIGHT 35 Ib. 3
@® 49 NOTE C-C FULLY SPRUNG KEYBOARD @ 6 OCTAVES OF GENERATORS Designed by
® PRESET VOLUME CONTROL ® TONE COLOUR BLEND CONTROL L. W. ROCHE
® FOOT SWELL PEDAL @ OUTPUT UP TO § VOLT @ 110/250 VOLT 14 guiLD
MAINS OR 18 VOLT BATTERY @ FULLY POLYPHONIC OPERATION YOURSELF IN EASY R
@® PLUG-IN PRINTED CIRCUIT PANELS ® SIMPLE LOCKED-IN TUNING * gyAGES, ALL PARTS oot
@ DETACHABLE LEGS WITH STOWAGE SOLD SEPARATELY g:;‘;ﬁﬁ:nh
@ FULLY DETAILED INSTRUCTION HANDBOOK, PHOTOS AND CIRCUITS and FULLY GUARANTEED |Free on request.
vocataaic | ® COMPLETE KIT WITH CABINET, CARRIAGE AND
ALL COMPONENTS AND HANDBOOK 99 GNS. oSt
FOR PRICE | o ALL PARTS AVAILABLE SEPARATELY .
PERFORMANCE | o yp AVAILABLE FOR COMPLETE KIT DETAILED LEAFLET FREE
AND QUALITY | o 4ANDBOOK SEPARATELY, 20/- post paid CALL FOR DEMONSTRATION

TRANSISTORS
Latest 14-page Transistor/Recti-
fler catalogue now ready. Many
new devices—plenty of price
reductions. Send 3d. stamp for free
copy. The Largest Range available.

FM STEREO DECODER
7 Mullard Transistors. Printed
Circuit Design with 8tereo Indi-
cator, For use with any valve or
transistor FM. Uses pot cores to
Mullard design and ger. and
sillcon transiators.

Compiels” £5.19.6 7

Kit Price
I SEE PAGE 711 FOR l

MORE ADVERTS

TUNNEL DIODES SCR'S (THYRISTORS) (3 2
o DEAC RECHARGEABLE BATTERY.
}mA fgllg;bﬁm.; 15/«; . P?Vl LLts SE'f;/leEB Wl'zﬁl};],lbLADS el You)r last chance for this offer. (()o ) I‘?”?”f“;
SmA t(brand new at . P . mplete rang:
fraction of normal p:;ce 200 P1V o R12[8 300 PIV .. ll'?llﬂ = Sholtz_sr i 20/- pp. 1/6 stock. Bend list tuf
Full speca. wapplied 400 PIV (280 me) . .. requirements or
TED I_e w100 P1V, 3 Amp Stud Type . .. 978 DEAC CHARGER 45/_ special price quote.
(1 ) LW POCKET 400 PIV, 7 Amp (280V Rma) 25/-] To charge 3.6 volt and 9.6 volt packs. Hi-f demonstration
RADIO TO BUILD 200 PIV. 3 Amp . £0/-] Fully mains isolated In case. P.P. 2/- Jroom open.
6-Transistor  superhet. Al fock:
Geared tuning. Push-pull VALVE AMPLIFIERS AND TUNERS IN CABINETS 50 from stock:
speaker output. Moulded | @ 5A100. 5 + 6 watt ® BA200. 74 + 74 watt @ AFM 100, AM/FM @ AFM 200, AM/FM AgﬂﬂTBONG
cabinet 5 x 3 x 1iin.| Sterco. 300mV Input version. Also Inputsfor tuuertomatch 8A100, tunertomatch8a200 | QUAD
Phonesocket. B0 /6 FM Tuners, PU's, etc. Mag. Mic. Mag. PU' ,e'.c ete.self- poweredmalns 29 P GOODMANS
TOEnT ey on| cond p1e 1k nrr. £27.10.0 7 £23.10.0 ¥ an Sl HohERs
.P. 2/-} oprtd. b 7/6 5/- (AFM1060  an
Full tuning on both bands £1 5'1 5 '06/- TRUVOX

may be used with any amplifier)

(4) BUILD A QUALITY 2 OR 4
TRACK TAPE RECORDER
New 3-speed version using new ‘363'decks
@TWO-TRACK. Deck £10.10.0. Martin
Amplifier £14.19.6. Cabinet and speaker
7 gns. Complete kits with FREE 7in. 1200ft.
tape, spare spool. P.P.
Today's Value £45 27 gns 15/-
@FOUR-TRACK, Deck £13.10.0. Martin
Amplifler £15.19.8. Cablnet and speaker
7 gns. Complete kits with FREE 7in, 1200ft,

TSA80. Transistor Stereo Amplifier in Case.
4% + 44 watts. 81016 ohms O/p. Input 80mV
Tuner and P.U.’s. Mains operated Eg 1 9

(5) VHF FM TUNER TO BUILD
87/105 Mc/s Transistor Superhet. Geared tun-
Ing. Terriflc quality and sensitivity. For valve
or translstor amplifiers. 4 x 3} x 2%in. Com-
plete with dial plate, 5 Mullard Translstors
(FM Decoder Kit £5.19.6, P.P. 2/-).

TOTAL COST P.P,
tape, spare spool. 30 gns P.P. | To BUILD £6.1 9.6 2/6
Today's Value £50 15/- (Cabinet Assembly 20/- extra)
(6) GARRABD DECKS—BRAND NEW FULLY GUARANTEED
1000 mono £5 8 8P25 stereo £10 10 0 401lesscart./arme27 10 0 ] All other
AT5 mono £6 9 8 8P256 Deram £12 19 6 AT6monoMkII 28 10 0 { makes of
2000 mono 26 9 6 ATG60lesscart. £10 10 0 AT6stereoMkII £0 10 0 lgecks and
2000 gtereo 26 10 6 AT60 mono £10 18 6 AT6 Deram £1119 0 artrid
3000 1m stereo £7 10 0 AT60sterco  £11 10 0 Deccadec Mk. 1121717 ¢ | © oe
8P25 less cart. 29 1o 0 AT60 Deram £13 19 6 A70lesscart. £17 17 0 | Instock
8P256 mono £0 19 6 LABSO less cart. £27 0 (P & P 5/-any lype)
(7 GLOBEMASTER MW/LW/SW (8) TOURMASTER TRANSISTOR
PORTABLE RADIO TO BUILD CAR RADIO

Pushh 7-Transistor MW/LW Car Radlo. 12 voit
Full 3 band tuning. P wave-
change. Superhet printed circuit. Black | OPerated. 3 watt output. Push-button wave-

chromed cabinet 11 x 7§ x 3%in. (SW 17-50
metres). Ear/Record sockets. 1 watt Push/
Pull output. 6 Mullard Translstars

TOTALCOST £7 19 6 P 3/6

change. RF stage. Supplied bulit, boxed,
ready to use with Speaker and Baffle. Car
fixing kit and manufacturers’ current guaran-
tee. Speciai Bargain offer. Buy Nowl List

Price 15 ons. £9 9 0 3/6

PRICE

TO BUILD

WE CAN SUPPLY FROM STOCK MOST OF
THE PARTS SPECIFIED ON CIRCUITS IN
THIS MAGAZINE. 8END LIST FOR QUOTA-
TION. ASK FOR NEW 4-PAGE CATALOGUE
SUPPLEMENT ALSO LIST OF SPECIAL HIGH
FIDELITY EQUIPMENT DISCOUNTS AVAIL-
ABLE

HENRY’S RADIO LTD.

303 EDGWARE RD., LONDON, W.2
PADdington 1008/9 (STD. 01-723-1008)
Open Mon. to Sat. 9-8. Thurs.1p.m.

Open all day Saturday

FULL DESCRIPTIVE LEAFLETS ON ALL ITEMS ON REQUEST

LATEST 1966
CATALOGUE
Have you acopy?
Fully detailed
and lilustrated.
150 pages of
components,
equipment, etc.
Over 5,000 stock
Items. PRICE
6/-, post pald.
Free  discount
vouchers  with
every catalogue.
You cannot afford to be without
a copy of this catalogue

e v

www americanradiohistorv.com
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