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Regd Trace Marks

SOLDERING INSTRUMENTS
AND EQUIPMENT

DESIGNED FOR
THE AMATEUR’S
RADIO STATION

ILLUSTRATED
List No. 70 1" BIT
IN
PROTECTIVE

SHIELD
List No. 68

for catalogue apply direct to:—
Sales and Service Dept.
ADCOLA PRODUCTS LTD,,
ADCOLA HOUSE,
GAUDEN ROAD,
LONDON, SW4

Telegrams

Telephones
SOLJOINT LONDON Sw4

MACaulay 0291/3

JACKSON

the big name in PRECISION components

MINIATURE AIR TRIMMER

Jackson type Clé is
robust air di-electric trim- (&5
mer of very small size.
Suitable for use in high
grade equipment. The

standard component is de-
signed for mounting on its
base by two 10 BA (-07in.)
clearance holes; two other
forms provide for printed-
circuit mounting. 9/6

Actuai Size

% Capacitances: 2-7-7-5pF, 3-8pF, 3-11-5pF.

v Air gap 0-0075in.

% Length back to front 0-4in. to 0-58in.

% End area 0-375in. square.

Y% Silver-plated brass vanes

Y Siliconed ceramic insulation

% Beryllium copper rotor spring

% Temperature coefficient plus 50 p.p.m. per deg. C.

MADE IN ENGLAND
Write for literature

JACKSON BROS. (LONDON) LTD.
(Dept. P.W.) KINGSWAY-WADDON, CROYDON,
SURREY

Phone: Croydon 2754-5 Grams: Walfilco, Souphone, London

N OMBREX INSTRUMENTATION

WIDE RANGE
TRANSISTORISED
SIGNAL GENERATOR

; MODEL 27
: % Range 150Kc¢/s-350Mc/s
Y Direct Calibration
Y% Mod. or Unmod. output
Y Accuracy better than 2%
£10.16.9,

ALSO AVAILABLE

C. R. Bridge 62 .. £9.6.9
Inductance Bridge 66 .. £18.6.9
Power Supply Unit 61 .. £6.14.6

WIDE RANGE TRANSISTORISED
AUDIO GENERATOR 63

% Range 10c/s-100K¢/s
% Sine or Square Wave
% Accuracy & Low Dist,

% Calibrated Output
£17.1.9.

All prices include battery, post and packiné

S.A.E. for Trade & Export Prompt
Leaflet Enquiries Invited Delivery
NOMBREX LTD ™5R%E6R"™

Estuary House, Camperdown Ter., Exmouth, Devon




JAlUEW VALVE

GUARANTEED 3 MONTHS
BY RETURN OF POST

Satisfaction or Money Back Guarantee on goods if returned unused within 14 days.
ALL VALVES ARE NEW UNLESS OTHERWISE INFORMED. FREE TRANSIT
INSURANCE. POSTAGE 1 valve 9d., 2-11 1/3. Free over 12,

0Z4  4/6|6ESGT 8/3) 1487 14/
1AYGT /6 | 6K25  8/8 | 10AQ5 7/9
1056T 76| 6Ll  9/6 | 20DL 89
1H5GT 8/9 | 6L6 716 | 20F2 9/6
IN5GT 8/8 | 6L6G  6/6 | 20L1  16/-
IR5  4/9|6L18 7/9| 20P1  9/8
18 /6 |L19  12/8 | 20P3  11/-
2D21  5/6 | 6LDR0 79 | 204 17)-
3A4  4/-|6Pa5  8/6 | 25A6G 8-
3A5  6/-|6P23  9/9 | 25L6GT U9
3D8  4/-|6Q7G 4/ | 25Z4G Y-
3Q4  5/- | 6Q7GT 8/ | B0F5 6/
5R4GT /- | 65A7 5/0 | BOFLL 9/6
5U4G  4/- | 65G7  4/9 | 0L15 8/9
5Y3G  4/6 | 6SK7  5/- | 30P4 /6
SYSGT 4/- | 6SLYGT 5/6 | B0P12 7=
z4 ~ 9)- | 6SNVGT 4/ | 30PL1 93
524G /- | 63Q7  5/9 | 3505 8/6
5Z4GT /6 | 6UIGT §/- | BBLEGT 8/
8/30L3 9/- V6G  4/6 W4 6/-
56 719 6V6GT 6/~ | 35Z4GT 5/6
SAKD 4/3|6X1 46| SULGGT 5/6
6AQ5  5/- | 6X5G  5/- 5/-
6aT6  5/- | 6XeGT /6 | 18BT 1906
6AUB /- | VB6 9/- | 185BTA19/6
6AVE 6/~ | 7B7 5/6 | 807 718
6RA6 5/6| 705  v/3 | 813 49/
6BE6  5/6| 706 /6| Beea 12/6
8EGSG 15/- | 7H7  5/- | 854 3/8
8BH6 5/-|787 14/6| 955 23
6BJ6  5/-|7V4  4/6 | 956 B/
BBR7 8/6|10CL /- | 9001  3/6
SBWE /9| 1oz 14/8 | o002 419
6BW? 5/- | 10F1 4/0 | 9003  5/8
g61 23 10LDLIL4/G | ATPL 26
605 5/8 | 10PI13 8/6 | AZ31 6/
6cs 5/6 10P14 9/6 | AZal -
609 11/ | I2AH7 /- | B3.  4/6
6CD6G 17/- | 12AHS 9/- | CBL31 19/
D6 §/- | 12AT6 6/6 | CL33 9/~
1 4/9 | 12AT? 49 | CY31 e
6F8G  3/6 | 12aU6 /- | DAFOL 4/6
SFI3  4/3|12AU7 4/9 | DAF9S 7/3
6F14  9/6 | 12AV6 6/3 | DFOl 3/
6F15  9/6 | 12AX7 6/- | DF92 3|
6F23  6/6 | 12BAG /- | DFS6 /3
615G  8/- | 19BE6 6/6 | DK91 5/
gI15GT 4/3 | 4gHy 8i9 | DKoz 7l
J6 © 9/6 | 12776T 8- | DK96 /3
877G 4/9 | 19K7GT 4/ | DL92  5/-
SKBGT B | 1aksar oip | DL6S 75
= T

6E7 * /9 }ggng %’,? EAB0S0 6/6
it b imw o B
6K8 ~ §/6 | 125K7 2/9| ERol 9/
6ESG  5/-|125Q7 /6 | EBG33 4/9

EBC41 6/3 | EZ41 5/9 |R19  9/8
EBCRL 5/9 | EZ80 5/9 | SPA1  2/3
EBFS0 2/6 | EZ81  8/- | SP6l  9/-
EBF89 78 | Fca 8f~ | T4L 8/9
ERL21 9/9 | GZ82 /6 | TDD4 %)=
E052 4/9 | KT33C 3/9 | U14 /6
ECC32  4/- %ﬁg 13; gég ng
e o iET5 86 |Us 128
ECcgl  4/9 | KT8l  8/8 | UR5 8/3
ECCS2  4/9 63 5/9 | U6 7
RTe8 12/- | US5 1278
Ecess 519 1 ke e s 418
ECC84 76 / /
E0G85 6. | KIS8 1%/6 | U107 12f6
BoGss /6 | KTW6L 5/9 | U181 9.
EGFao 6. | KTW6S 5. Ul  8f6
BOFs2 83 | KTZ63 7/~ | U283 15/
Eomel 1176 | MUM4 7= | USol 12/8
EUHSS 706 | Now  39p | Dand a0
Bonaz 8I8 | nios 18- | UABGS0 71
EcHs3 6/3 | BGsS M0l | GAT4R U9
ECL8D? 8/6 o us /
EcLs2 si- | B00cs oja | UBOSE ol
el BB
EF36 8/- | PCC189 13/6 | UBL21 9/6
EF39  4/6 | PCF30 6/9 | UC92  7/9
EF40 11/- | PCFS2 6/ | UCCS5 7/3
EFdl  8/- | PCF84 12/- | UCFS0 8/6
EF50 3/8 | PCF88 7/6 | UCH21 9/3
EF80  3/8 | PCL82 7/9 | UCHAZ 7/3
EF85 6/~ | PCL83 9/- | UCHSL 7/8
EFS8  7/6 | PCL84 7/3 | UCL82 §j-
EFS  6/9 | BC 7/6 | UCLS3 10/~
R U s us L o
EF183 9/9 | PEN45 8/6 | DF30  6/3
o al0 | L3 g |Ures o
FL33 6/6 |PL36 9/6 | UL4l 7/6
Dh o e ws
EL 5
EL38 12/6 |PL82  6/6 | UL84 7/~
El41  8/- |PL83  6/6 | URIC 7/6
Eies op | pvat of | Uvs At
EMSO 7/9 |PY32 9/ | VP4L 58
EMSl 6/9 | PY33 9/6 |U¥Y2l 96
EMst  §/9 | PY80 g;g uya s;—
EMS5 8/6 UYss 5/
EY51 7;6 B g;g VR105 5/
EY88 73 | py: o | TR150 719
EY88 8/6 | PYS00 6/3 | X66 79
Ez40 6/6 | PZ30 9/6 | Z66  8/6

HITAGHI 4 TRACK
MODEL TRA-5053

This superb 48 gns. recording machine
is on limited very special offer. Two
channel recording. Plays stereo tapes,
1$in. and 3}in. per see. One track can
be listened to on an earphone whilst
recording on the second track, and
thereafter both tracks played simul-
taneously through the loudspeaker.
Ideal for languages, singing to musie, ete.
E‘(cellent reproductmn through hlgh ﬂux
A.C. erase. Di
11in. xlllm x 53in. Weight 121b. Dynamic
mike. Soundlevelmeter. Footage
indicator. Two mixed inputs. 29 GNS.

MODEL TRA-722
Large 2-track semi-professional model
with freq. response 50-13,500 C.P.8. on
7in. reels with mike, ‘tape’, large speaker,
latest single hand controls,
elegant. Weight 20lbs. 29 GNS.

HITACHI PORTABLE
TAPE REGORDER

Tatest Hitachi. Fabulous quality repro-
! ducmm of music. 6-transistor. 13in. and

2in. speeds. Output 500 mW high quality
speaker. Fast forward and rewind. Battery

i level and record level meter. Precision
capstan drive, 8ize 8%y, x 3% x 6%in.
Genuine normal price of 35 gns. TUn-
repeatable. All spares available.
With tape, tape reel, mike, ete. 19 Gns-

TUBES

Catt. & Ins. 12/6

MOST MULLA i
MAZDA, cossox 12in.
EMITRON, EMI~ 14in.

SCOPE, BRIMAR, I5-17in.

FERRANTI TYPE§ 19in
PROCESSED  IN e
OUR OWN 2lin.
FACTORY 23in.

SATISFACTION

GUARANTEED

6 Months 12 Months NEW TYPES
£2. 0.0 £3. 0.0 AW47-91
£2.10.0 £3.10.0 £5.15.0
£3. 5.0 £4. 5.0 AW59-91
£3. 5.0 £4. 5.0 £7.10.0
£3,15.0 £5.15.0 AW43-80
£3.15.0 £5.15.0 . 5.

CONNECTING WIRE

P.V.C. Bright Colours. Five
25fb. coils only.

SPEAKER FABRIC
Superior Gold/Brown Vynide with small
holes, gift at 2/6 sq.ft. or
12 sq.it. (4 x 8) 1 9/"

RADIOGRAM CHASSIS
BULK BUY

Beautifully constructed heavy duty A.C.
maing with latest Mullard etc. valves.
Large full view dials inlaid knobs as fitted
to famous radios.

4/-

AM MONQ, 5 valve superhet. ECHSI,
ECC83, EBF89, EL84, BZ80.
Normally 12 gns. e £6190

AM/FM MONO. 6 valve superhet. ECC83,
ECM81, EL8S9, EABOSO,
EL84, BZ80. Normaily 17¢gus. $11.10.0

AM STEREO. 6 valve superhet. ECHSI1,

EBFS9, ECCS3, EL84, EL84,

E781.  Normally 17 gns. = £10.15.0
7 wvalve superhet.

AM/FM STEREO.

Eg(g}g.’i,E?}ClHSl, EBF89, ECC83, EL84,
, BZ81. 8 watts out-

put.  Normally 23 gns. £17.10.0

STEREO AMPS

Full A.C. mains separate power packs
using 2-stage ECL82 giving 3} watés per
channel. All  controls.

Tested with valve. £3.19.0

71h. PARCELS

Including variable s, if. coils,
loudspeaker plugs/sockets, knobs, pots,
condensers, resistors, nuts, bolts, cabinet
fittings, switches, transformer choke,
rectifier, transistors. List value

over £6. Carr. 5/-, Try one! 17/ 6

TRANSISTORS
GUARANTEED TOP QUALITY
Huge reduction. Red Spot 1 6
standard LF type now only / f
White Stot R.F.. ..., 2/-

Mullard Maiched Output

Kits 0C81D and 2-0081 9/6

R.F. Kits 0C44, 0C45 (2)

8 transistors 9/ 6

AFl]4 8/- 0OC28 9/- 0OC81 5/6
0081D 5/6
o8z 6/-
0C170 8/6

ARLZ s oo o ocin a6
GERMANIUM DIODES

General Purpose miniature

detestor A.V.C. etc. /6 doz. 8.
Gold Bonded highest quality 1
Individually tested 9/6 doz. /=

SILIGON RECTIFIERS

Guaranteed performance, Top makes.
Tested 250 v. wurkmg

120 m: ma.
(8 for 8[6) 3 for 19/6)

ENORMOUS PURCHASE, GUARAN-
TEED. APPROX. HALF PRICE.
WORLD FAMOUS MAKE

® TAPE o

‘We offer you fully tensilised polyester]
mylar and P.V.C. tapes of identical
quality hi-fi, wide range recording
characteristics as top grade tapes.
Quality control manufacture. They’
are truly worth a few more coppers
than acetate, sub-standard, jointed or
cheap imports, TRY ONE AND
PROVE [T YOURSELF!

Standard Play Double Play
3in.  150ft. 2/8 3in,  300it. 4/«
4i 300it. 4/6 4in,  600ft. 8/~

600it. 7/8 b5in. 1,200£t.15/-
9007t.. 10 8 5%in. 1,300£t.19/6

7in. 2,400£t.27/«
Triple Play

ay
8in.  225ft. 2/8 d4in.  900£t.18/-
din.  450ft. 5/6 5in. 1,800ft.25/=
sin.  900£6.10/8  53in. 2,4001t.34/-
5iin. 1,200£6.13/«  7in. 8,600ft.44]-
7in. 1,8001t.18/6 Quadruplsl’ls,y
Postage 1/- reel. 8in. . 8=

Post Free less 5% on three reels
Quantity and Trade enguiries invited.

TRANSISTOR PLAYERS
UA2588 Autochanger Iow noise, ¢ external
inputs (mike ete.). External speaker
socket, with hi-lux speaker, mixer, bass,
treble controls, really de-luxe portable
case with large satin chrome control

Nor?nal price 25 gns, 14 Gns
230V AC CONVERTORS

INP[I’I'Iétlzv(D .C. gutput 40 watts from
<car bal ery DOrma|
104 gns.) v £5.10.0

LATEST GARRARD
AN Factory Fresh. All with cartridge.
Stereo carfridge fitted for 17/68 extra,
SRP12 Mono (Single) Player £4.19.0.
SP25 Semi-Transecription (Single)

AUTOSLIM Standard Auto.
AT5 Slimline—similar to AT6 $7.15.0,
Model 1,000—changer, 10 records

1% to 5%
100 HI-STABS 1505 15 50 9/6
CO0-AX, low loss, 8d. yd., 25 yds. 11/8;
50 yds. 22/-; 100 yds. 42/6, Co-ax Plugs,
1/3. Wall outlet boxes 3/6.

100 RESISTORS ;. *a; 6/6

MICROPHONE CABLE. nghest quality

black, grey, whitc, 1/~ y:

100 GONDENSERS 9/6
ete.

Mipiature Ceramic, Silver Mica,
8pF to *1yF. LIST VALUE OVER £5.

CAR RADIOS
Tatest Autolux fully transistorised
complete with speaker and fittings.

Large purchase cnables us to sell these
superb sets (normally approx.
14gns.) at»the amazing priceof 9 Gns.

ELPICO MONO PREAMPS

DPA15 Latest black/satin chrome finish
multiple input channels selector, bass and
treble controls. Matches all pickups and
mikes. Provision tape record- £4.19

ing. Normally 10 gas. our price .19.0

CRM141. CRM142 (.. o1

Special bulk purchase enables us to 3
offer these tubes at this low price. 9/"

25 W BASS SPEAKERS
Very heavy coned 12in. cast chassis.
There is nothing to touch it for power
handling and gquality at
the price. Plus 5/-P. ¢ . £4.19.0

10 x 5in. SPEAKERS

Ceramic High Flux. “pancake’ magnets.
Hammered gold finish. Most 2
excellent reproduction 3Q. 5 / =

Model 2,000—Ilarge turntable 57.1 .0,
Model 3,000—wear
AT80—Heavy A £11 ‘l
A70—Automatic £19.1
LAB80—Transcription £27.10,
401—Transcription £28,19.0.
Model 50—Automatic £8.10.0.
B.S.R.
TU14—8ingle player Complete 59/~
GU7—Single Deck Complete £4.5.0,
UAl4—Auto Changer £4.17.6,
UAL6—Blue-silver £5.10.0,
UA2585—Super Slim £5.15.0;

DULCI (VHF) FM TUNERS

MODEL FMT/5, Self powered 200/250 v.
A.C. AF.C. High sensitivity for fringe
and long distance reception. Size 113 x
8gin. x 3iin. high. Weight 74lb. In case
finished in satin chrome and black. We can
offer %%mi'ezl }ﬂig}sl fidelity instruments,
Normally .13.9. -

Limited number only at 15 Gns.

LOUDSPEAKERS, 30 Top Makes,
in.
7/ 6 7x4in,

8/6

63in,

Stockists of Leak, Quad, Chapman, Goodman, Armstrong, Triplelons, Linear, Rodgers, Truvoez, Ferrograph, T.8.L., Wharfedale, W.B., eic., ete. for value and service.

Post: 11b. 1/6, 111b. 2/8, 21b. 2/9, 3lb. 3/-, 41b. 3/3, 51b. 3/6, 61b. 4/, 8lb. 4/6, 14ib. 5/6

TECHNICAL TRADING CO.

ALL B[AIL ORDER, RETAIL SHOP AND ROBOTPHONE ORDERS

TELEPHONE YOUR C.0.D. ORDERS DAY AND NIGHT BRIGHTON 680722

v LONDON

+ BRIGHTON

* PORTSMOUTH
> SOUTHAMPTON

10 Tottenham Court Road,
Tel. MUSeum 2639,

350-352 Fratton Road,

Tel. 22034.

72 East Street,

Tel. 25851,

Devonian Court,

Park Crescent Place.
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BENTLEY ACOUSTIC CORPORATION LTD.

Suppliers to H.M. Government 38 CHALCOT ROAD, LONDON, N.W.I  Telephone: PRIMROSE 9090

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW, ACTUALLY IN STOCK, ALL GOODS ARE NEW, BEST QUALITY

BRANDS ONLY, AND SUBJECT TO MAKERS’ FULL GUARANTEE, PLEASE NOTE THAT WE DO NOT SELL ITEMS FROM USED EQUIPMENT

lI:I(E)I!KIADQII\-Nl:-I;ACTURERS’ SECONDS & REJECTS, WHICH ARE OFTEN DESCRIBED AS “NEW AND TESTED”* BUT HAVE A SHORT AND UN-
E LIFE.

0A2 5/9 | 6BX6 4/3 | 7BY 9/8 | 25Z6GT 8/- ; AC/PEN EB41 49 EL36 8 | ML6 5/8 | RK34 7/6 | U339 9/6 | GD6 5/6
0B2 8/- | 604 28 | 7C5 8/- 28D7 /9 EB91 2/3 EL91 2/6 | MS4B 20/5 | 8130 22/6 | U403 9/9 | GD14 10/-
0Z4GT 4/8 | 6C5 4/- | 706 6 30C1 EBC3 20/6 ELS5 5/« | MSP4 12/- | SP4B 19/6 | U404 8/- | GET103 7/~
1A3 2/6 | 6C6 3/- 1 707 5- | 30C15 10/- 7 17/ EBC33 6/~ EL360 27/~ | MU12/144/6 | SP13C 12/8 | US01 15/- | GET10410/-
1A4 12/6 | 6C8 8/- | 7D3 15/- | 30017 11/9 | AC/SG 22/6 | EBC4l 6/6 EL820 16/4 | MX40 8/9 | 8P4l 2/~ | U4020 6/86 | GET10617/6
1A5 5/- | 6C9 10/9 | 7D5 14/6 | 30C18 8/ | AC/RG/VM EBCS1L /3 EL822 22/6 | N37 10/6 | 8P42 12/6 | VMP4G1L/9 | GET1112/-
1A7GT 7/6 | 6Cl0 8- | THT 7= | 30F5 s 12/- | EBC90 8/6 EM35 12/- | N78 26/- | 8P61 2/- | VM34B 12/- | GET113 6/9
ic1 4/- | 6C12 5/9 | TH7 5/9 | 30FLLI 9/8 | AC/TH110/- | EBCOl 5/6 EM71 15/6 | N108 26/2 | SU25 27/2 | VP2 3/6 | GET114 8/6
1c2 8/- | 6CD6G 18/- | 7R7 12/8 | S0FL14 11/~ | AC/TP 18/- | EBFS0 5/9 EMS80 6/8 | N339 25/- | T4l 8/- | VP2B 9/6 | GET11617/-
103 6/6 | 6CD7 9/6 | 7v7 5/- | 30L1 5/8 | AC/VP112/- | EBF83 7/3 EM81 7/- | P41 3/6 | TDD2 12/6 | VP4 14/6 | GET873 9/3

o
g
=
=
=

106 5/- | 6CH6 6/6 | 7Y4 5/- | 80L15 10/8 | AC/VP212/- | EBF89 5/9 | EM84 6/- | P61 2/6 | TDD4 7/8 | VP4A 14/6 | GETS874 9/6
106 10/6 | 6CW4 24/- | 8D2 /6 | 30L17 11/8 | ATP4 2/3 | EBL21 10/8 | EMS5 8/9 | PABCS0 6/9 | TH4B 10/- | VP4B 12)- | GEX13 8/6
1D 8/6 | 6D1 1/6 | 9BW6 9/8 | 30P4 12/- | AZ1 /6 52 4/8 | EM87 7/8 | PCS6  9/9 | TH21C 10/6 | VPISC 7%/- | GEXS5 8-

1D6 9/6 | 6D3 9/6 | 9D2 8/- | 80P12 /6 | AZ31 /6 | BEC53 12/6 | EN3l 10/- | PC88  9/= | TH30C 14/6 | VP23 2/8 | GEX36 10/-

1FD1  6/- | 6D6 3/- | 9D7 7/6 | 30P16 5/3 | Az41 /6 | EC54 6/ | EN91 5/6 | PC95 6/9 | TH41 15/6 | VP4l 5J- | GEX45 6/6

1FD9  8/8 | 6E5 9/6 | 10C1  9/9 | 30P19 12/- | B36 4/9 | EC70 4/9 | EY51 5/6 | PCO7  6/9 | TH233 6/9 | VP1338 /9 | GEX64 11/6
TP

114 2/3 | 6F6GT 7/6 | 10D2 118 | 30PLI411/3 | BL63 10/6 | EC92  6/6 | EYS4 9/6 | PCC85 6/9 | TP2620 /6 | VRIS0 4/9 | MATIOl 8/6
1LA4 13/6 | 6F7G 5/~ | 10F1 10/- | 30PT15 9/6 | CK506 6/6 | ECC3L 7/3 | EY86 5/6 | POCSS 10/6 | TYS6F 11/8 | VIGlA 7/- | MATI20 7/9
1LA6 16/10 | 6F8 5- | 10F9  9/9 | 35/51 12/8 | CL4  19/6 | EOC32 4/6 | BYS7 6/- | PCOSY9 11/6 | UABCBSOG/6 | VT501 8/- | MATI21 8/6
1LDs  4/- | 6F12 8/- | 10718 9/9 | 35A5 1b/- | CL33 11/6 | ECC33 29/1 | EYS8 8/9 | PCC189 8/9 | UAF42 7/~ | VUILl 5/ | OA5
1LN5  4/8 | 6F13  3/9 | 10LD3 /3 | 35L6GT 6/- | ove 2/6 | ECC34 21/7 | EY91 8/- | PCF80 6/8 | UB41 10/6 | VUI20 10/- | OAl0 6/6
INGGT 8/6 | 6F14 25/- | 10LD11 /8 | 35W4 4/6 | Cv63 10/6 | ECC35 4/9 | BZ35 5/ | PCF82 /- | UBC4l 6/3 | VUI20A10/- | OA70 8-
10P13 12/~ | 35Z3 10/~ | Cv271 12/6 | ECC40 10/- | EZ40 5/6 | PCF84 8/6 | UBCSL 6/3 | VUIS3 9/- | OA73 8-
19/- | ECC81 3/6 | EZ41 6/3 | PCF86 8/3 | UBFS0 5/6 | w2l 5/- | 0A7T9 8-
IPLl  5/- | 6F17 12/ | 11D3 17/ | 35Z5GT 5/9 | CYl 16/4 | ECOS2 4/8 | EZS0 8/9 | PCFS0l 9/9 | UBF39 6/3 | Wa2 12/- | OA81 3/-
1R5 4/- | 6F18 18/5 | 11D5 17/6 | 40SUA 6/8 | CYIC /8 | BECC83 4/6 | EZSL  4/3 | PCF80210/- | UBIL21 10/9 | W61M 24/6 | OAss  3/-
184 5/- | 6F23  9/8 | 11E3 17/~ | 4IMTL 8/- [ QY31 /9 | ECC84 5/6 | E290 3/9 | PCF805 8/- | UCY2 /3 | W63 10/6 | OAS6  4/-

185 3/8 | 6F24 10/6 | 1246  2/3 | 41STH 10/- | D1 /3 | ECOB5 5/9 | FC2  14/6 | PCF80612/9 | UCC84 8j- | W76  3/6 | OA90 /-
1T2  29/- | 6F32 8/~ | 12A8GTI16/6 | 42 /- | D15 13/8 | ECCS8 8/9 | FO4 8/9 | PCL82 6/8 | UCOS5 6/8 | W77  2/6 | OA91  §/-
1T4 2/3 | 6F33  $/8 | 12AC6 86 | 43 10/- | D42 10/6 | ECCISO1L/8 | FC13 14/ | PCL83 9/6 | UCFs0 8/8 | WSIM 5/9 | 0OA9  3/6
1U4 5/8 | 666 2/8 | 12AD6 9/8 | 45 17/ | D63 5/- | ECC804 8/9 | FCL3C 17/- | PCL84 7/6 | UCH21 8/- | W10l 26/2 | 0OA200 5/-

1U6 5/3 | 6H6 1/6 | 12AE6 8j- | 45Z6GT15/- | D77 2/8 | ECCS0715/- | FW4/5008/8 | PCL85 8/8 | UCH42 8/- | W107 10/6 | OA211 13/6
247  12/6 | 635G 3/9 | 12AH7 5/- | 50A5 21/10 | DACS2 7/8 | ECF80 7/8 | FW4/8008/6 | PCL86 8/9 | UCHSL 6/6 | W720 17/6 | 0AZ20012/6
2026 2/ | 6J5GT 4/3 | 12AT6 4¢/6 | 50B5 6/6 | DAF9l 38/3 | ECF82 6/3 | GUs0 b65/- { POLSS 18/6 | UCLS2 7/8 | X14 79 | 0AZ203 9/6
2D13C Y/~ | 636 8/- | 12AT7 8/8 | 50C5  8/6 | DAF98 6/- | ECF86 10/~ | GZ30 7/86 | PEN40DD UCL83 9j- | XI8 8/- | 0AZ204 9/6
2D21  5/6 | 6J7G.  4/6 | 12AU6 5/0 | 50CD6G40/9 | DCCY0 B/9 | EOFR0424/- | GZ32  8)- 4/- | UF4l  6/9 | X24 16/8 | 0AZ210 7/6
2X2 8/- | 6J7GT  7/- | 12AU7 4/8 | 50L6GT 6/- | DD4 12/6 | ECH3 28/3 | GZ33 14/6 | PEN45 7/- | UF42 4/9 | X41  10/- | OCL6W 35/-
3A4 3/9 | 6K6GT 5/6 | 12AV6 5/B | 52KU 14/6 | DD4l 10/6 | ECH2L 10/- | GZ34 10/- | PEN45DD UF80  6/3 | X6l 8/- | 0019 25/-
3A5 6/9 | 6K7G  1/3 | 12AX7 4/8 | 53KU 14/6 | DDT4 7/6 | ECHS33 22/8 | GZ37 14/6 19/8

PEN46 4/- | UF86 9/- | X64 5/86 | 0C23 57/-

3B7 5/- | 6K7GT 4/9 | 12AY7 9/d | 72 68/6 | DET25 9/6 | ECH35 6/- H30 5/-

3D6 3/9 | 6K8G  8/3 | 12BA6 5f3 | 77 5/- | DF33  8/6 | ECH42 8§/- HARBC30 9/3 | PEN38310/3 UF89 5/6 | X65 5/6 | 0C25 12/-
3Q4 5/8 | 6K8GT 8/6 | 12BE6 4/ | 78 4/9 | DF66 15/- | ECHSL 5/9 BL2 7/6 PEN384 11/68 | UL41 7= | X66 78 | 0C26 8/~
3Q5GT 6/9 | 6K25 24/- | 12BH7 6/- | 80 5/8 | DF72 80/- | ECH83 6/6 HL13C 4/- | PEN453DD UL46 /8 | X76M §/6 | 0C28 28/-
384 4/9 | 6L1 10/- | 12E1 16/0 | 83V 8/~ | DF91  2/8 | ECH84 9/6 HBI23 12/6 10/6 | ULs4 5/ | X78 26/2 | 0029 16/6
3v4 5/- | 6L5G 12/6 | 12H6GT 1/6 | 85A2 6/6 | DF96 8/- | ECL80 b&/9 HL23DD5/- | PENA4 7/- | UM4 17/6 | X79 27/- | 0C35

4D1 8/9 | 6L6GT 9/3 | 1275GT 2/8 | 90AG 67/6 | DF97 10/- | ECLS2 6/8 HI41 8/9 | PEN/DD UM34 17/6 | X81M 29/1 | 0C36 21/8

SR4GY 8/6 | 6L7GTM 5/8 | 12J7GT 7/3 | 90AV 67/6 | DH30 15/6 | ECLS3 10/- HL4DDI9/6 4020 17/8

5T4 7/= | 6118 10/- | 12K5 10/- | 900G 42/- | DE63 5/6 | ECL36 8/ HL42DD19/6 | PFL20014/6 | URIC 6/6 | X109 26/- | 0C42 8§/6
5U4G  4/9 | 6L19 18/~ | 12K7GT 8/8 | 90CV 42/- | DH76 8/6 | EF6  20/6 HL133DD9/6 { PL33 9/- /-

b5v4G  8/- | 6LD3 6/ | 12KSGT 8/6 | 90c1 16/- | DE77 38/6 | EF9  20/6 HN309 26/- | PL36 9/- | UUs 13/- | X119 8/6 4,
5Y3GT 4/9 | 6LD13 6/3 | 12Q7GT 3/8 | 150B2 16/6 | DHSL 23/3 | EF22 6/6 HVR2 §/9 | PL38 18/- | UU7 18/- | X142 8/- | 0C44PM 8/8
BZ3 6/6 | 6LD20 6/6 | 128A7GT6/9 | 15002 5/9 | DH101 25/- | EF36  3/6 HVR2A 8/9 | PL81 8/9 | UU8 14/- | Y63 b/- | 0C45 3/6
524 716 | 6N7GT 7/ | 12807 4/ | 161 15/- | DHI10716/11 | EF37A 7/« iws 5/6 | PL82 5/8 | UU9 5/6 | Y65 b/- | OC45M  §/-
6/30L2 8/9 | 6P1 9/8 | 128G7 8- | 185BT 34{3}% DH719 5/9 0ce6s  22/6
6. 2168G

BAG7 B9 6Q7GT 7/9 128R7 /- | 303 15/- | DK96 6/6 | EF54 8/- KLL32 21/7 | PX4 9/- 9/- | Z759 86/- | OC73 16/-
BAT5 8/6 | 6R7G  b5/8 | 12Y4 2/- 1 305 /6 | DL33 6/9 | EF73 5/~ K12 b/= | PY31 /9 | Ul2/14 76 0C74 8/-
6AKS 4/9 | 6R7GT I11/- | 13D1 5/- | 306 13/« | DL35 5/- | EF80 4/8 KT8 15/- | PY32 /9 | Uls 15/- TPransistors 0C75 8/-
6AK6  6/- | 68A7 7= 13D3 9/ | 807 11/9 | DL63 5/8 | EF83 9/9 KT32 48 | PY33 /9 | TU17 5/ | and diodes 0C76 8/6
BAKS8 5/9 | 6sc7 4/9 | 14H7 9/6 | 956 2/- | DL72 15/- | EF86 4/6 KT33C 6/- | PY80 4/9 | U18/20 - 6/¢ AA120 4/8 0c77  18/-

6AL3  2/8 | 68G7 7/9 | 1487 19/8 | 1208A 7/- { DL75 80/- | EF86 6/6 KT36 29/1 | PY8l 5/- | U19 48/6 | AAlo0 4 16 0078 8/-
6AM4 16/6 | 68G7GT 4/9 | 18 12/6 | 1622 12/6 | DL92 4/9 | EF30 4/3 KT41 6/6 | PY82 4/9 | U22 619 | Aci07 14 16 0C81 4/-
6AM5 2/6 | 6SH7 8/- | 19 10/6 | 1821 10/6 | DL94 5/- | EF9IL 8/- KT44 5/- | PY83 5/ | U2 8/8 | AcC113 s /e 0C81D 4;-

6AME  8/- | 6SJ7GT 4/86 | 19AQ5 7/3 | 2101 12/6 96 6/6 | EF92 2/6 | KT6L 6/9 | PYs8 /8 | U26 76 | AC114 g/. | OOBIM 4/-
6AQ5  5/9 | 6SK7GT 4/6 | 19BG6G20/5 | 4033 15/- | DLS10 10/6 | EF97 10/- | KT63 8/9 | PY800 5/8 | U31L 8/6 | aci27 gy | OC82 10/
6ARG 20/ | OSL7GT 4/9 | 19HL 6/ | 4687 71/~ | DM70 5/ | EF98 9/ | KT66 12/8 | PYS01 %/6 | Uss 186 | poo0 18 | 0C88 e
6AT6 8/ | 6SN7GT 4/8 | 20D1 10/- | 5763  7/6 | DM71 9/9 | EF1S3 %/3 | KT74 12/6 | PZ30 /6 | U35 16/6 | 000 27/ ¢ | 0C84 8-
6AU6  5/9 | 68Q7  5/- | 20D2 21/- | 6067 10/- | DW4/3508/6 | EFi84 6/8 | KT76 7/ QP21 - | U373yl | 402 11I 00139 12/-
6AVG  5/8 | 6817 12/6 | 20F2 11/8 | 7193 1/ | DW4/5008/6 | EH90 9/6 | KTs8 28/ | QP23B 12/6 | Uds 15/ | 4 i 10’5 0C140 19/-
685G 12/8 | 6887  2/- | 20L1 14/- | 7475  2/9 | DY8 8/6 | EK32 5/9 | KTW6l 4/9 | QQVO3/l U47 /6 | ATii0 10/, 0C170 8/6
6B8G  2/6 | 6U40T 8/8 | 20P1 12/6 { 9002 4/6 | DY87 7/6 | EL32 8/6 | KTW62 5/ - | U50 49 | 45917 syg | GO17L 9)-
6BAB 4/6 | 6U5G  B/- | 20P3 12/- | 9006  2/6 | ESOF 24/)- | EL33 6/6 | KTWe3s 5/6 | Q87520 10/6 | Us2 4/9 00200  9/-
6BE6 4/3 | 6U7G - U/- | 20P4 13/- | Al834 20/- | E83F 24/- | EL34 9/9 | KTZ4l 5/8 | QS150/159/6 | U6 4/6 | AF118 20/- | 0C201 29/-
6BH6 5/3 | 6V6G 8/8 | 20P5 116 | ACO44 9/- | ES8CC 18/6 | EL36 10/ | 163 /! RI0  15/- | UT8 80 | AFI24 11/- | 0c203 14/=
6BJ6  5/6 | 6V6GT 5/8 | 21A6  6/9 | AC2HL 10/6 | E180F 19/6 | EL36 LN162 b/ Ri2 /6 | Ul01 19/ | AF125 10/6 | 00204 10/6
6BQ5  4/6 | 6X4 3/9 | 25A6G T/6 | AC2PEN El1148 1/9 | EL37 12/3 | LN309 9/ R16 84/11 | U107 17/6 | AF126 10/- | 0C206 10/6
6BQ7A %/8 | 6X5 5/3 | 2516  4/9 11/6 | EA50 /6 | EL41 7/~ | LN319 9Ji R17 U191 9/ | AF127 OCP7L 27/8
6BR7 8/3 | 6Y7G 13/8 | 25U4GT M4/7 | AC2PEN/ EAT76 /) EL42 %/9 | LP2 /i R 8 | U251  g/- | AF139 27/6 | ORP12 12/8
6BR8  8/- | 6Z5G 15/- | 25Y5  7/9 DD 12/6 | EABCSO0 5/ ELSL 8/3 | LZ319 8/ RI19 /9 | U281  8/9 | AF186 27/6 | TR2  19/6
6B37 25/- | 7A7  12/8 | 25Y5G %7/9 | ACSPEN/ EACOL $/8 | EL83 6/9 | LZ329 6/ U282 12/8 | AFZ12 26/6

6BW6 76 | 7TAN7 5/6 | 25Z24G 6/6 DD 28/3 MHD4 6
6BW7 5/- | 7B6 12/6 | 25Z5 73 | AC6PEN4/9 { EB34 1/- | EL85 76 MHLD412/6

R52 16 T83 15/-
RG1/240A U301 11/- | BYZ13 11/6 | V10/15A12/-
65/- | U329 9/- GD3 8/6 | XA103 15/-

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

METAL RECTIFIERS. DRMIB [3/-, DRM2B and DRM3B 15/6, LW7 21/-, LWI5 26/-, RMO 7/11, RMI 5/3, RM2 /3, RM3 7/9, RM4 12/9, RM5 1716, 14A86
17/6, 14A97 1976, 14A100 23/-, |4A163 35/6, 14B130 31/, 14B261 116, FC101 16/9, {6RC.11.16.1 8-, [6RD.2.2.8.1 11/-, I6RE.2.1.8.1 8/6, I8RA.1.1.8.] 4.,
18RA.1.2.8.1 11/-, FC31 21/, FC116 /-, FC124 1276, SB3 10/6, C2D 9/-, C2H 579, C2V 9/-, C3D 11/, C3B 14/8, C3V 11/-, R3/2D 4/3, Q3/4 317, Q3/5 3/6.
ELECTROLYTICS. Can types: 32 x 32/450v. 6/-. 50 x 50/350v. 6/-. 64 x 120/350v. 9/-. 60 x 250/275v. 9/6. 100 x 400/275v. 12/6. 100/275v. 3/-, 200/275v
4f-. 100 x 200/275v. 8/6. Tubular types: 8/450v. 1/9. 16/450v. 2/9, 32/450v. 3/9. 8 x 8/450v. 3/~. 16 x 16/450v. 4/-, 32 x 32/350v. 4/-. 8 x 16/450v. 3/9. 32/350v, 3/-.
Midget silicon rectifiers. Types BY100. Output 250 volts £ amp. No larger than a shirt button, 6/6 each. Series limiting resistance, 1/6.

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED

Terms of business—Cash with order only. Post/Packing 6d. per item. Orders over £5 post free. No C.0.D. All orders cleared day of receipt. Any parcel insured against damage in transit
for 6d. extra. We are open for personal shoppers 9.00—5 p.m. Sats. 9.00—1 p.m. Complete list of modern and obsolete valves, resi i micro-
phones, ete. with terms of business 6d. Please enquire for any item not listed with S.A.E.
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T FOR THE FINEST VALUE

ASKYS

TO HOME CONSTRUCTORS

RADIO

We consider our construction parcels to be the finest value on the home constructor
market. If on receipt you feel not competent to build the set, you may return it as received
within 7 days when the sum paid will be refunded less postage.

THE SKYROVER RANGE
7 transistor and 2 diode superhet
portables—covering full med. plus
6 SW Bands.

The SKYROVER Mk. 1.

(INustrated). Now supplied with redesigned
plastic cabinet in black, grey and chrome with
edgewise controls,

Controls: Waveband Selector. Volume Con-
trol with onjoff 8witch, Tuning Control. In
plastic cabinet, size 10 x 6% x 3}in. with metal
trim and carrying handle.

Can now Post:

be built for £8 = 19 . 5/- extra
H.P. Terms: 45/- deposit and 11 monthly
payments of 13/9. Total H.P.P., £9.16.3,

THE SKYROVER De Luxe

Tone Circuit is incorporated, with separate
Tone Control in addition to Volume Control.
Tuning Control and Waveband Selector.
In a wood cabinet, size 113 x 6§ x 3in.

LONG WAVEBAND

*
COVERAGE IS NOW AVAIL-
ABLE FOR THE SKYROVER

A simple additional circuit provides
coverage of the 1100/1950M. band (in-

i G 5 tuding 1500M. Light programme). This
covered with a washable material, with e o ety A
plastic trim and carrying handle. Also car i3 in addition to all existing Medium
aerial socket fitted. and Short wavebands. All necessary
Can now £1 0 1 Post, components with construction data.
be built for 9.6 5/- extra Only 10 [= extra Post Free.

H.P. Terms: 55/- deposit and 11 monthiy

This conversion is suitable for both recei-
payments of 16/11, Total H.P.P., £12.1.1,

vers that have already been constructed.

Data for each receiver: 2/6 exira: Refunded if you purchase the parcel. Four U2 batteries
3/4 extra. All components available separately.

REALISTIC SEVEN

Fully tunable long and medium bands. Uses 7 Mullard
Transistors; plus Diode OA70.

STAR features:

@ 7 Transistor Superhet. @ 350 Milliwatt output 4in.
high flux speaker. @ All components mounted on a
single printed circuit board. Size 5% x 5}in. in one
complete assembly. @ Plastic cabinet, with carrying
handle, size 7 x 10 x 3}in., in blue/grey. ® Easy to
read dial. @ External socket for car aerial. @ LF.-
frequency 470 Kc/s. @ Ferrite rod internal aerial.
@ Operates from PP9 or similar battery. @ Full com-
prehensive data supplied with each Receiver. @ All
coils and I.F.s, etc., fully wound ready for immediate
assembly. An outstanding Receiver.

REALISTIC SEVEN De Luxe

With the same electrical specification as standard model—PLUS A SUPERIOR WOOD

CABINET IN CONTEMPORARY STYLING covered in attractive washable material

with super-chrome trim and carrying handle. Also a full vision circular dial, externally
d to further enh e styling. ONLY £1 EXTRA.

Both models: Battery 3/9 extra. (All co ts available 1y). Data and instruc-

Can be built for

P. & P. 4/6

tions separately, 2/6, refunded if you purchase parcel.

B.S.R. 4-Speed
Autochangers

BRAND NEW AT LOWEST
PRICES

Brand new and fully guaranteed—
complete with cartridge and stylus.
TAl4 4 speed maing model
TA16 4 speed mains model
UA16 9v. battery model ....
TA20 4 speed mains model
Add 5/- carriage and packing on each

GARRARD AUTOCHANGERS

Auto-Slim Mono ATB0 less cartridge
AT6 Mono AT70 less cartridge
AT6 Btereo .. AB less cartridge i
3000LM with stereo cartndge AL000 with GC8 cart.ndge ..
8P25 Mono .. A2000 with GC8 cartridge
8P25 Stereo. . Postage on all above 5/-

SPECIAL OFFER——GARRARD AT5 AUTOCHANGERS

eed mains model—brand new and fully guaranteed
£5 1

4 s
LASKY’S PR‘CE with Mono Crystal Cartridge e 59) g Post 5/-

EVER

hibibin
95»?
SRE

BoEw
[ 3=-F--1-1

. £1919 0

- T

TAPE RECORDERS

MAGNAVOX-COLLARO -
363 TAPE DECKS

The very latest 8 speed model—1%, 33,72
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
13} x 1lin. x 5}in. deep below unit plate.
For 200/250v. A.C. mains, 50 eps operation
New, unused and fully guaranteed.

Lasky’s Price ?'ack £10.10.0
Lasky’s Price 3track £13.9.6
Carriage and Packing 7/6 extra.
JUST ARRIVED —THE NEW GARRARD
STEREOC DECK

Now available from stock——superb specifi-
cation: three i track stereo/mono heads;
3 speeds—13, 3%, 7% i.p.s.; takes 7in. spools;
fast forward and rewind; tape position
indicator; pause control; separat;e record,
replay and erase heads—4 tracks; piano key
controls interlocked for all f\mctlons, stop/
start can be remotely controlled; auto, tape-
end stop. Heavy duty motor, capacitor start
and run, large dynamically balanced fly-
wheel. Deck finished in grey plastic, size:
141 x 12 x 6in., depth below plinth 4in. For
110v. 50 ec.p.s. Mains operation. Auto-
transformer for 200/250v. included free.

LASKY’S PRICE 29 GNS.
CONSTRUCTORS BARGA

TRANSISTORS ALL BRAND NEW AND GUARANTEED

GET 81, GET 85, GET 86 2/6; 8734, 874P 3/8; 0C45 0071,, 0C81D 4/6; OC 44, 0C 70,
0OC 76, OC 81 5/6; (match pair 10/8); AF 117, OC 75, OC 200 6/6; OC 42, OC 43, 0C 73,
0OC 82D 7/6; OC 201, OC 204 15/-; OC 205, OC 206 19/6; OC 28 24/6,

Carriage & Packing 10/6 extra

AMNS

TRANSFILTERS 15 BRUSH (RYSTAL €0., Available from stock.

TO—O1B 465 kefs. + 2 kefs TO—O02D 470 ke/s. + 1 kefs. 7/6 each
TO—O1D 470 kejs. + 2 kojs. TF—O1B 465 ke/s. + 2 ke/s.

TO-—02B 465 ke/s. + 1 ke/s. TF—O1D 470 kefs. + 2 ke/s. Post 6d.
SINCLAIR SUPER MINIATURE KITS

THE MICRO-6 miniature radio only 14/, x 1 x 3/,0 1%in. £219 6
THE SLIMLINE 2-transistor pocket radio . . 22 9 6
THE MICRO-FM (tunerjreceiver) ........ £ 19 6
THE X-20 20 watt P.W.M. amplifier ...... £719 6
Available ready built, tested and guaranteed £919 6
THE X-10 10 watt amplifier and pre-amp .. £519 6
Available ready built, tested and guaranteed . £6 190 6
THE Z-12 12 watt amp. and pre-amp., fully builé . 2 8 6

Write for detazls of paz‘kagt; deals.
PECMLlHTEHESTITEME!
| NTE R NATIONAL TAP E Famous Ameriean Brand—Fully Guaranteeﬂ
5%in.

8in. Message tape, 1501t . 26 in. Long play, 1200ft. Acetate 12 6
3in. Message tape, 225ft. . 39 5%in. Standard play, 850ft. PVC 11 8
3in. Message tape, 300ft. . 786 53%in. Long play, 1200ft. Mylar .. 15 0
Lin. Triple play, 600ft. I\Iylar .15 0 52in. Triple play, 2400ft. Mylar .. 45 0
din.  Triple play, 900it. Mylar ...... 17 6  7in. Standard play, 1200ft. Acet. 10 0
5in. Double play, 1200ft. Mylar .15 0 7in. Standard play, 1200ft. Mylar 13 6
pin. Long play, 900ft. Acetate .. .10 0 7in. Long play, 1800ft. Mylar .. 19 8
fin.  Standard play, 600ft. PVC . 8686 7in. Double play, 2400ft. Mylar 25 0
5in.  Triple play, 1800ft. Mylar .30 7in. Long play, 1800ft. Acetate 15 0
5%in. Double play, 1800ft. Mylar .88 7in. Triple play, 3600ft. Mylar 58 6

4 reels and over Post Free

U.H.F. TUNERS

Only a few available. Complete

P. & P. 1/ extra per reel.

GORLER UT 340
FM/VHF TUNING

HEART with POSS and PCSS valves -
- . We regret no circuit or data

Permeability tuned — covering 87 to . & N

108 Mejs. For use with one EOCSS is available. Kncbs included.

valve. In metal case, size 3 x 2% x 14in.
Circuit supplied.

LASKY’S PRICE
E00as vt et 59/6 pox 210

Post 2/-

with 8tereo Cartridge
207 EDGWARE ROAD, LONDON, wW.2 Tel. PAD 3271
33 TOTTENHAM CT. RD.,, LONDON, W.I Tel. MUS 2605

Both open all day Saturday. Early closing Thursday.

42 TOTTENHAM CT, RD,, LONDON, W.I.
152/3 FLEET STREET, LONDON, E.C.4
Both open all day Thursday. Early closing Saturday.

Tel:
Tel:

LAN 2573
FLE 2833

Mail Orders and correspondence to 3-15 Cavell Street, Tower Hamlets, London, E.l. Tel.: STEpney Green 4821/2

LASKY'S

FOR SPEEDY MAIL O

ER SERVIC
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BSR MONARCH UAIé
with FULL-FI HEAD

4-speed, plays 10 records, 12in., 10in. or 7in. at
16, 88, 45 or 78 r.p.m. Intermixes 7in., 10in., and
12in. recorde of the same speed. Hae manual
play position: colour, brown. Dimensions: 12} x
10%in. Space required above baseboard 4%inm.,
below baseboard 2iin. Fitted with Ful-Fi-turn-
over crystal head. P. & P. 76,

£4.19.6

POCKET MULTI-METER

Bize 3] x 2} x 1}in. Meter aize 2} x 1}in. Sensitivity 1,000
O.P.V. on both A.0. and D.C. volts, 0-15, 0.150, 0-1,000,
D.C. current 0-150mA. Resist: 0-100ka. !
with test prods, battery and full instructions, 42/8, Y. & P.
8/6. FREE GIFT for limited period only, 80 watt Electric
Soldering Iron value 15/- to every purchaser of the Pocket
Multi-Meter.

“MAYFAIR” 5-Transistor
TAPE RECORDER

Capstan-driven, battery operated. 73 and 3% Lp.s.
Precision made. Push-button controls. High
quality 28in. speaker. Push-puli circuit. Output
400mW. Frequency response: 200-7,000 k/s.
Fast rewind, Up to 1 hour twin track playlng
time. ic erasing for i Dimsen~
siona: 8in. x 1lin. x $}in. Weighs only 71b. Takes

£11.11.0 7%«

40W FLUORESCENT LIGHT KIT

Incorporating GEC Choke sige 8%in, x 1iin. x
13in., 2 bi-pin holders,
starter and starter-hoider,

P. & P. 4/6.
Similar to above: 80W. Fluorescent Light
Kit incorporating GEC choke size 1l%in. x
1%in. x 1}in.
2 bi-pin holders, starter and starter hoider.

P, & P. 5/6

””"”””””"’””/% CYLDON AM.[EM
PERMEABILITY ‘TUNER FOR

% l( ALL TRANSISTOR OPERATION
% _’_'_‘j-‘f;
%%””” % e e i i

8rd AM.-LF.’s, lst, 2nd, 8rd and 4th F.M.-LF’s, V.H.F. Osc. choke AM.F. trap.
All the above are the R.F. end of an AM./F.M, receiver car £2_1 o_o

Bize 2¢in. x 2%in, approx. By famous manu-
facturer. A.M.-LF. 470 ke¢/s. F.M.-L.F. 10.7
Me/s. AM. coverage from 1,620 ke/s.-525 ke/s,

radio eto. The above items:
SILICON 8 t paid.
RECTIFIERS 250 v. P.LV. 750 milliamps. Six for 7/6, post paid

MAGNAYOX COLLARO

Set of three Tape Deck Motors. These
are made for 110 v. })\{t suitable auto.
T

39/6,P. & P. 6/

CYLDON U.H.F.

Complete with PC.88 and PC.86 Valves. Full
variable tuning. New and unused. 8ize
4 x 5% x 1jin. Complete with circuit
diagram,

35/-

[{phs 2/6 P. & P.

CHANNEL TUNER L.F.

16-19 Me/s. Continuously tunable from 174-216
Mc/fs, Valves required—PCF80 and POC84 (in
geries). Cover BBC and ITA ranges. Also Police,
Fire and Taxls, etc. Brand new by famons
maker, 10/-, P, & P, 3/~

8-WATT 5-VALVE PUSH-PULL
AMPLIFIER & Metal RECTIFIER

8ize: 9 x 6 x 1}in. A.C. Malns, 200-250v. 5 valves.
For uze with 8td. or L.P. records, musical instruments,
all makes of pick-ups and mikes. OQutput 8 watts
at § per cent of total distortion. Separate bass and
treble litt control. Two inputs, with controls for
gram. and mike. Output transformer tapped for 8
apnd&lg gk&;n speech coils, Bullt and tested, £3.19.6.
g . 10/~

FIRST QUALITY P.V.C. TAPE

5%in, 8td. 850ft. .. 9/~ bin. L.P. 850ft. ., 10/6
7in. 8td. 12001, ., 11/6 8in. T.P. 600ft. .. 10/8
3in. L.P, 2401t ., 4/- 5in, T.P. 1800it, .. 25/6
A 5in. L.P. 12001t .. 11/8 G¥n T.P. 24001t, 32/6
Tin, L.P‘P180Mt. .. 188 7in, T.P, 3600ft. ., 42/6

|

POWER SUPPLY KIT

In metal case, size 33in. x 24in. x 2in. incorporating mains
transformer, rectifier and condensers. 230/250 A.C. Mains
Qutput: 9v. 100 mA. Price 10/8 plus 3/-. P. & P.

. o

3 H.P. 1440 revs., £2.10.0.

1 H.P, 1440 revs., £2.19.6,
P. & P. 10/-.
These have been removed from equipment
but are fully guaranteed.
230/250V.

Single-phase

OSCILLOSCOPE
for D.C. & A.C. Applications

Push-pull X emplifier: Flyback suppression;
Internal Time-brse Scan Wave form available for
external use; pulse output available for checking
TV line Q/FP T ete. Provision for
external—I/P and C.R.T. Brightness Modulation.
A.C. meins 200/250 v., £18/18/-. P. & P, 10/-.
FULL12MONTHS'GUARANTEE INCLUDING
VALVES and TUBE.

\\\\\\\\\m\\\\\%&

AMPLIFIER KIT

Comprising chassis 83in. x 23in. = lin. Double wound
mains ‘mer, output Volume and
tone st d ete. 6V6, BCC81
and meta) rectifier. Circuit 1/6, free with kit. 29/6 plus
4/6. P, & P.

Fixed Frequency
SIGNAL GENERATOR

Crystal control in metal case, size 10in. x 6in. x
6in. Incorporating 2 FC18 valves, mains trans-

former, metal rectifier, choke, indicator Jamp,
crystal and tn Modulated
and unmodulated output sockets. Ori

used for IT.V. frequencies. Brand new, 39/6,
plus 7/-. P. & P. A.C. Mains 200/250 volts.

RADIO & T.V. GCOMPONENTS (AGTON) LTD.

21B HIGH STREET, ACTON, LONDON W3
SHOP HOURS 9 a.m. to 6 p.m. EARLY CLOSING WEDNESDAY
Goods not despatched outside U.K.  All enquiries stamped addressed envelope. Terms C.W.0.

84



MUSETTE < zs: pormasLE RabIO

@ 2V Speaker. »
H\\\m\ @ 6 Transistors Superhet Output 200mw.
@ Plastic Cabinet in red, size 43” x 3" x 3"
and gold speaker louvre.
@ Horizontal Tuning Scale.
@ Ferrite Rod Internal Aerial.
@ [F470 Ke.
@ All components, Ferrite Rod and Tuning
Assembly mounted on printed board.
ERICE : @ Operated from PP3 Battery.
/ P. & P. 36 @ Full comprehensive instructions and point-
6 Circuit diagram 216, to-point wiring diagram.
Wee IR e, @ Printed Circuit Board.
INCLUDING CARRYING STRAP. @ Tunable over medium and long wave band.
Car aerial and ear piece socket.
Z

s |
¢

Size.54” x 34" x 13”. For |F and RF alignment and
AF output 700 ¢/s frequency coverage 460 Kcfs to

2 Mc/s in switched frequencies. Ideal for align-
ment to our Elegant Seven and 39/6 . & P.

TRANSISTORISED;} =,
SIGNAL GENERATOR ()| "=

Musette. Built and tested.

AN

Ll

The Radio with the STAR features

% 4in. Speaker,
J 7-transistor superhet. Qutput 350mW,
% Wooden cabinet, fitted handle with silver coloured fittings.
Size 124 x 8% x 34in.
% Horizontal tuning scale, size li4 x 2&in. in silver with black
lettering.
v All stations clearly marked.
% Ferrite-rod internal aerial. ONLY £4.4.o
v LF. neutralisation on each stage
460 ke/s. Plus d6’6 P. & f; Parts Iizt
. S A 2
D.C. coupled output stage with ancl fegeult Iiagram .
* separate A.C. negative feed back. FREE with parts.
v All components: ferrite rod and tuning assembly
mounted on printed board.
% Operated from PP9 battery.
% Full comprehensive instructions and point-to- POWER SUPPLY KiT
point wiring diagrams. To purchasers of *“Elegant Seven”
3 Feraref] A ith. parts, incorporating mains trans-
* E;m;eodneﬂr:i’ualltuels:'oard, backd [printed’ Withy slf former, etc. A.C. mains 200-250v.
) - . Output 9v. 50mA. 7/6 extra.
-k Fully tunable over medium and long waveband. .
Car aerial socket.. Full after-sale service, ALL ENQUIRIES STAMPED ADDRESSED ENVELOPE
OPEN 9 a.m.—6 b.m. INCLUDING SATS. EARLY CLOSING
RADIO & TV COMPONENTS (actoN) LTD 2y 9 am6 pm. INCLUDING saTs. EARLY €]

21C HIGH STREET - ACTON : LONDON -« W.3  TERMS CW.O.
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2 New Titles:

Inexpensive books for all
enthusiasts . . .

KEY BOOK
paperbacks

MORE SIMPLE
RADIO CIRCUITS

A. T. Collins

The success of the first book in this series on radio circuits has
encouraged me to produce a further selection of circuits for the
radio enthusiast covering such interesting apparatus as amplifiers,
power units, transistor receivers, superhets, etc. | am sure the
constructor will enjoy building this apparatus as much as he did
with the previous book. Contents: Two Station Radio and Amplifier -
Transistorised Converter for Short Waves - Double Triode Receiver
with Power Unit - Beginner’s Three Transistor Reflex - Modern
Three Valve T.R.F. - F.M. Tuner - Two Transistor Portable - Four
Valve Superhet - Mains Power Supply for Transistor Sets - Mains
Portable with Two R.F. Stages. .
61 line illustrations. 96 pages.

ELECTRONICS IN
THE HOME

A. T. Collins

The popularity of electronics has increased considerably during the
past few years and therefore this book has been produced for the
constructor who wishes to open his garage doors by remote control,
build his own intercom unit for the home, add sound to his projection
of films and cutting out man-made interference on radio reception.
These are a few of the many interesting chapters in the book.
Contents: Unit for Remote Control - Recording Radio Receivers -
Home Audio System - M.W. and L.W. Mast Head Pre-Amp - Home
Intercom Unit - Variable Voltage Transformer - Electronic Timer -
Mains Filter Unit - Extension Loudspeakers - 4W Amplifier for
Home Films.

o

B Av owWder R ASERE

&

L AR A e

63 line illustrations. 96 ﬁages.

Only 3s 6d each
- from all hooksellers

Including all branches of W. H. Smith, Wymans, Menzies, and Boots or in case of
difficulty use this handy order form below.

o ——————— ORDER HERE == m = = o m o= — =

Please send me the following KEY BOOKS: 1
............ MORE SIMPLE RADIO CIRCUITS

............ ELECTRONICS IN THE HOME i

.

|

|

i

I at 3s. 6d. each (by post.4s.). |enclose £ : 5. d
: NAME

l Simply send this form with your remittance sof lLs'.‘ zlamch éitle ’;V -CG;orge
Newnea Ltd., Tower House, Southampton Street, London, W.C.2.
L NEWNES
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HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT

AMPLIFIER KIT
Type TAI

@Peak out-pyg
put in excess Y14
of 1} watts. 1
® All stan~
dard  British I}
components.
P .
printed circuit
panel, size 6 x 3in.
@ Generous size Driver and Output Transformers,
@ Output transformer tapped for 8 ohm and 15 ohm
speakers. @ Transistors (GET 114 or 81 Mullard OC81D
and matched pair of OC8l o/p). @ 9 volt cperation.
@ Everything supplied, wire, battery clips, sclder, etc.
@ Comprehensive easy to follow msbructtons and
circuit diagram 1/8 (Free with Kit). All parts sold

8

separately,
SPECTIAL PRICE 45/-. P. & P. 3/-. Also ready built
and tested, 52/6. P. & P. 8/-. A pair of TAls are ideal

for stereo.

STEREO AMPLIFIER
Incorporating 2 ECLS?S and 1 EZ80, heavy duty,
double wound mains transformer. Output 4 watts
per channel, Full tone and volume controla. Absolutely
complete.

ONLY

Super De-
luxe version
with ECL86
valves. aepi

QUALITY RECORD PLAYER AMPLIFIER
A top-quality record player amplifier. This amplifier
{which is used in a 29 gn. record player) employs heavy
daty double wound mains transformer, EC(083, EL84,
EZ80 valves. Separate Bass, Treble and Volume eontrols
Complete with output transformer matched for 8 ohm
speaker. Size 7in. w. x 2}in. d. x 5%in. h. Ready built
a.nd tested. PRIOE 89[6 P, & P. 4/9.

LABLE mounted on board with out-
put, tl‘ansiormer and 6in. speaker ready to fit into cabinet
below. PRICE 89/6, P. & P. 5/9.

QUALITY PORTABLE R/P CABINET
Will take above amplifier and
B s R or GARRARD Autochnnger or Single Record
Player Unit. Slze 18 x 14 x 84in.
Price £3.9.6. Carr. 7/6.

4.SPEED PLAYER UNIT BARGAINS
All brand new in maker’s original packing.

SINGLE PLAYERS

BB.R. TU/I2 ..., .......... £3.9.6. Carr, 5/6.

GARRARD 8P25 De Luxe £12.10.6. Carr. 5/6.
B.8.R. GU7 with unit mounted pickup arm.

£4.18.8. Carr. 5/6.

AUTO CHANGERS

Latest B.8.R. UA25 Super slim £6, 2.6
GARRARD Autoslim (4 pole motor) lmlg-i.n hd. £5.10.0
GARRARD ATS......£0.100. Carr. 6/6 on each.

All the above umts are complete wﬂ,h t/o mono head
with

ANOTHER HARVERSON SCOOP!
FM/AM TUNER HEAD
Beautifully designed and
precision engineered by
Dormer and Wadsworth
Ltd. Supplied ready fitted
with twin .0005 tuning
condenser for AM connec-
tion, F M section covers 86—
102 Mc/s. I.F. ocutput 10.7
Me/s. Complete with ECO85
(6L12) valve and full circuit diagram of tuner head.
prealigned FM and perfect. 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 9:1 reduction drive, 30/-. P. & P_ /-

3-VALVE AUDIO AMPLIFIER
= MODEL HA34

Designed for Hi-Fi repro-
duction of records. A.C
Mains  operation. Ready
built on plated heavy gauge
metal chassis, size 73in. w.
| £ 4in. d. x 4%in. h. Incor-
porates ECC83, EL84, EZ80
\E 7 valves, Heavy duty, double
> wound mains transformer
and output transformer matched for 8 ohm speaker,
separate Bass, Treble and volume controls. Negative
feedback line. Oufput 4} watts. Front panel can be
detached and leads extended for remote mounting of

and sapphire styli or can be
stereo head for 12/6 extra.

The HA34 has been specially designed for us and our

BRAND NEW CARTRIDGE BARGAINS!
RONETTE STEREO 105 CARTRIDGE. Stereo L.P.[78
complete with two sapphires. Original list price 67/9.

Our price 24/=, P. & P. 1/-.
ACOS GP67-1. Mono complete. List price 21/-. Our

price 18/6, P. & P. 1/-.

@ bass & treble trol
feed back. 8gns. P. & P.6/6

HARVERSON'’S F.M. TUNER Mk. |

@ F.M. tun-
ing head by
famaous maker
@ Guaranteed
non-drift.

Permeability
tuning @ Fre-
quency cover-
age. 88-100 §

diode output
@ Two LF, stages and

discriminator. @ Attractive maroon and gold dial
(7 x 3in. glass) @ Self powered, using a good quality
mains and valve

tifl @ Valves used
ECC85, two EF80s, and EZ80 (rectifier) @ Fully drilled
chassis. @ Bize of completed tuner 8 x 6 x 5iin,
@ All parts sold separately. Set of parts if purchased
at one txme £5.190.6, plus 8/6 P.P. and ins, Circuit
diagram and instructions 1/6 post free. Mark II Version
as above but complete with magic eye, front panel
and brackets, £6.12.8. P. & P. 8/6.

Mark III Version as Mark T but with output stage (ECL82)
and tone control, £2.7.0. P. & P. 8/6.

e e e,
SPECIAL PURCHASE! TURRET TUNERS
By famous maker. Brand new and unused. Complete
with YCGB4 and PCF80 valves 34-38 Mc/s IF. Biscuits
for Channel 1 to 5 and 8 and 9. Circuit diagram supplied.
ONLY 85/- each. P. & P. 3/9.

GORLER F.M. TUNER HEAD
88-100 Mec/s 10.7 Mc/s LF., 15/-, plus 2/- P. & P. (ECO85
valve, 8{6 extra).

6 TRANSISTOR AND DIODE

SUPERHET

A first-class 2 waveband transistor superhet. @ Printed
circuit panel (size 8} x 2} ). @ 38 pre-ahgned IF
transformers. @ High-gain Ferrite Rod Aerial
Firat-grade transistors. @ Car aerial winding. Push
pull output. @ All partssupplied with simple instructions
All parts sold separately. Set of parts if purchased at one
time ONLY £4,5.0. P. & P. 2/6 (Circuit diagram 2/-.
Free with set of parts.)

35 OHM SPEAKERS
Suitadls for wse with above. 2in. Goodmans Ideal re-
placement for most pocket portables, 8/6; 3tin. 12/6;
7 x 4in,, 21/-; P. & P. 2/ per speaker.

Portable CABINET

Size approx. 9% x 6% x 3}in. Suitable for above using.
8%in. speaker, 25/=, P. P. 2/6.

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET
3 TF transformers one oscillator coil one driver trans-
former and wound Ferrite aerial (med. long and car

BRAND NEW 3 OHM LOUDSPEAKERS
5in.,, 12/6; 6iin., 15/-; 8in., 21/-; 10in, 25/-; 12 in,,
27[6 (12in. 15 ohxm 30/-). {0in. x Bin., 26/=,

E.M.I. 13% x 8in. with high flux ceramic magnet, 43/=
(15 ohm, 45/-). P, & P. 5" 2/, 64" & 8" 2/6, 10 & 12*
3/6 per speaker,

BRAND NEW HEAVY DUTY 12in. SPEAKERS
Response 45 c/s-13 Kecfs. 1¥in. voice coil. Availabl

in 8 or 15 chms. Guaranteed full 15 watts British rat.mg
Heavy cast aluminium frame. These are current pro-
duetion by world famous maker and as they are offered
well below list price we are not permitted to disclose the
name. LIMITED N ONLY. UNREPEATABLE
at 89/6. P. & P. 5/-. Also 25 watt Guitar Model available
at £5.5.0. And 35 watt Guitar Model £8.8.0.

FVA!NBRIAROS AND REXINE SPEAKER AND OABINET
Approx. bdin. wide, Usually 35/= yard. OUR PRICE
13/6 per yard length, P. & P. 2/6 (min. one yd.) 8.A.E.
for samples.

MAINS TRANSFORMER For transistor power supplies.
Tapped pri 200-250v. Sec. 40-0-40 at 1 amp (with
electrostatic screen) and 6.8v at .6 amp for dial lamps etc.
Drop thro mounting. Stack size 13* x 33" x 33 27/6.
P, & P, 4/8.

SMOOTHING CONDENSER. Suitable for use with above

4000 mid. 40v. size 13” dia. x 8} high. 8/6 each.

P. & P. 1/6 and 2800 mid. 25v. 13* dia x 3" high 3/-,

&P.1/-.

MATGHED PAIR OF 8% WATT TRANSISTOR DRIVER

AND OUTPUT TRANSFORMERS, Stacksizeli x1fx {in,

Oubput trana. tapped for 3 chm and 15 ohm output.

10/- pair plus 2/- P. & P.

7-10 watt OUTPUT TRANSFORMERS to match pair of

ECL 86’8 in push-pull to 3 ohm ocutput. ONLY 11/~

P. & P. 2/6.

7-10 watt ULTRA LINEAR OUTPUT TRANSFORMERS
t0 match pair of ECL 82’s in push-pull to 3 ohm output.

ONLY 15/-. P. & P. 2/6.

BRAND NEW TRANSISTOR BARGAINS
GET 15 (Matched Pair) 15/-; V15/10p, 10/-; OCT71
5/=; 0076 8/-; AF117 7/6.

Set of Mullard 6 transistors 0044, 2—OC45 OCSID

order enables us to offer them £4 5 0
complete with knobs, valves, ete., wired
and tested for only P. & P. 6/

HSL ‘FOUR’ AMPLIFIER KIT
A.C. Mains 200/250v., 4 WB“:,] using ECC83, EL84, EZ80
: valves.

® Heavy duty double-
wound mains transformer
with  electrostatic  screem.
@ Separate Bass, Treble
and Volume controls, giving
fully variable boost and cut
with minimum insertion loss.
@ Heavy negative feedback
loop over 2 stages ensures high
PN . Y output at excellent quality
with very low distortion factor @ Buitable for use with
guitar, microphone or record player. @ Provision for
remote mounting of controls or direct on chassis. @ Chasgis
gize only 7%in. wide x 4in. deep. Overall height 4}in.
@ All components and valves are brand new. @ Very
clear and concise instructions enable even the inexperienced
amateur to construct with 1009% success. @ Supplied
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 circuilry.

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly fin-
ished  monaural
amplifier with an
output of 14 watts
from 2 EL

push-pull. super
reproduction of
both music and

ligible hum. Sep-
arate inputs for |
mike and gram \
allow records and 0
announcements to follow each other. Fully shrouded
section wound output transformer to match 3-150Q
speaker and 2 independent volume controls, and separate
bass and treble controls are provided giving good lift and
cut. Valve line-up 2 EL84s, ECC83, EF86, and EZ80
rectifier. Rimple instruction booklet 1/6. (Free with
parts.) All parts sold separately. ONLY £7.9.6. P. & P.
8/6. Also available ready built and tested complete with
std. input sockets, £9.5.0. P. & P. 8/6.

Carrying case for above 28/68. P. & P. 7/6.

matched pair OC81 25/=, ORP12 Cad

Cell 10/6.
EDISWAN MAZDA
PXA101 8/6; XA103 6/8.
R.F.I. Pack: 1—PXA102 ijer; 2—PXAl01 LF. Amp.
(Equlv. 0044 and 0C45) .o vuenvnneinnananens 1
Pack: 2—PXA101 1.
XAl .........................
L.F.6 Pack: Uon.sisﬁng of PX_'Blls Drlver Matched pair.
PX171 mounted complete with heat sinks (Equiv.
OC8ID and OC81) .....c.vverninavnnennses.. 12/6

ALL TRANSISTORS POST FREE.

B.S.R. MONARDECE (Single speed) 38%in. per sec.,
gimple control, uses 5iin. spools, £6,15.0 plus 7/6 carr. and
ins. (Tapes extra).

LATEST COLLARO MAGNAVOX 863 TAPE DECK
DE LUXE. Three speeds, 2 track, takes up to 7in. spools.
10 gns. Plus 7/6 Carr. & ins. on each (Tapes extra).

AOOS CRYSTAL MIKES. ngh u:up For desk or hand
High sensitivity, 18/6. P. 6.

TSL GRYSTAL STICK

188, P. & P. 1/6.

P, 1/
MIKE, Lmted at 45/, Qur price,

aerial coupling), 82/6 complete post 2/-. 6
printed circuit board to match 8/6. Post 1/
diagram 1/6 extra.

—— ey —

TWIN TELESCOPIC AERIAL. Comprising two 3-5&0!‘.1(:2

heavily chromed rods. Closed 12in. each extending
82in. Uompletely ad]ustuble irom vertlcal to horizontal.

Circuit

lied ‘with bracket, out size 1} x § x $in. deep inc. terminal. White case with standard tape deck or single record player. Limited
g‘;fs leea,d and plug. Suitable for F.M. or TV, 12/6. lena giving brighter llght For mains 200/250v. 2/6 each number only. Worth at least £5. OUR yl’B.ICE 49/6.
P. & P. 2/ P.P, 84d. (6 or morefpost free, P. & P, 5/-. Brand new and unnsed.

HEAVY DUTY NON-INDUCTIVE D/P MICRO SWITCH.
Conservatively rated 10 amps at 250v. Standard one-hole

PORTABLE TAPE RECORDER CASE
made and expensively finished in dark

fixing. Body size 13 x § x lin. deep inc. 8/-
each. P. & P. 1/~ (6 or more post free).

NEON A.C. MAINS INDICATOR, For panel mounting, cub

grey heayy grade rexine. Satin Chrome metal grille
front and chrome fittings. Speaker aperture 9” x 4°.
Overall size 15}* w. x 15” d. x 74" h. Will take any

Open all day Saturday

Early closing Wed. | p.m.

Afe inutes from South Wi d
d’ubs Station.

HARVERSON SURPI.US CO. LTD.
170 HIGH ST., MERTON, S.W.19

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

CHErrywood 3985

(Please write clearly)

PLEASE NOTE: P. & P.CHARGES
QUOTED APPLY TO U.K. ONLY,
P, & P, ON OVERSEAS ORDERS
CHARGED EXTRA.
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¥/6057 5[-
Fully guaranteed |%aw ¥:
. FW15008/6

5008,
Individually packed | fvigods
G1/236G 9/-

G1/370K
VALVES .=
. G50/2G  5/-
G180/2M15/-
GM4 45/
AC/HL 4/¢| DH63 5/- | EF36 8/4 | GZ32 10/-
ACP4 8/- | DK92 8/ | EF37A 7/- | GZ34 10/-
ACGPEN 5/~ | DK96 6/6 | EF40 8/- | He3 7=
ALBO 5/- | DL92 4/~ | EF50 2/8 | HX54 22/6
ARP3 3/~ | DL93 4/ | BF52 6/- | HI2K .2/6
ARP12 2/6 | DL94  5/9 | EF53 . 4/6 | HL23 6/
ARP24 36 | DL96 7l- | EF55 8/« | HL23DD 5/-
ARS8 5/- | DL810 8/- | EF71 76 | HL41 4f=
ARTP1 6/- | DL819 15/- | EF7 b/- | HVR2 9/
ATP4 2/3| DY86 7/6'| EF73 5/~ | K3A  60/-
ATP7 5/6 | E8OF 23/- | EF74 4/- | KT8C 22/-
AT7 55/- | E88CC 12/- | EF80 5/ | KT82 8/-
AZ31 8/~ | E9ecC 10/- | EF81 6/- | KT33C 6/-
B6H  15/- | E1148 2/6 | EF85 4/6 | KT44 5/9
BD78 40/~ | E1266 50/- | EF86 8/6 | KT63 4/~
BL63 10/~ | E1415 30/- | EF89 5/- | KT66 16/-
B34 8/« | B1524 12/6 | EF91 8/6 | KT67 15/-
BI5 20/- | EA50 i/- | EF92 /- | KY76 8/6
Bss4 876 | E173 7/~ | EF95 /- | KT88 29/~
B2134 16/- | EABCS0 5/9 | EF183 /- | KTW61 4/6
BT19 25/- | EA9L  8/6 | EF184 f- | KTW63 2/a
BT35 256/~ EAF42 §/- | EHS0 6 | KTZ41 6/-
BT45 150/- | EB34 1/6 | EHTL 300/~ | KT263 5/-
BT83 35/- | EBOL 8/- | EL32 3/9 | M8100 9/-
CC3L 2/-| EBC23 6/- | EL34 10/- | M8141 12/
CL33  9/- | EBC41 8/6 | EL36 5/ | MsI6l 7/~
Qv7L 3/~ | EBC81 b5/~ | EL38 17/8 | MH4 5/-
V7T 5/- | EBF80 6/6 | EL41  8/- | MHLD610/-
Cvi02 1f-| EBF83 /6 | EL42 - | MI6 8/-
CV103  4/- | EBF89 6/9 | L50 f | N78 15/-
Cv4004 9/-| EC52  4/- | EL81 /- | NE1T /=
CV4014 7/« | EC53 12/6 | EL83 8/3 | 0A2 6/-
Cv4015 5/- | EC70 4/- | EL8¢ /- | OB2 8/-
CV4025 10/- | EC90 2/« | EL85 /- | OB3 -
CV4049 6/« | ECS1 3/- | EL91 /6 | 0C3 5/
CY3l 6/6 | ECC81 4/- | EL95 5/- | OD3 5/-
D1 1/6 | BCC82 §/- | EL360 20/- | OZ4A  5/-
D41 6/- | ECC83 6/- | EMB0  6/- | PC36 9=
D6l 6/- | BECC84 5/6 | EMSL  7/8 | PCS8 9/-
D77 3/3 | ECC85 6/6 | EM84  6/3 | PCOOO0 12/-
DA3C 12/6 | ECC88 9[- | EN31 10/- | PCC84 5/=
DAFY6 g/- | ECCO1  4/- | ESU74 80/- | PCC8Y 10/-
DD4l 4/- | ECF82 7/ | EBU208 6/- | PCF80 7/-
DETs 8/-| ECH42 9/6 | EY5l 5/6 | PCF82 6/6
DET20 2&/-{ ECH81L 5/- | EY86 6/6 | PCF84 /-
DET25 15/- | ECH83 7/6 { EYSL 38/- | PCFS6 §/-
DF73 5/- | ECL80 6/- | EZ40 6/6 | PCF80211/-
DF91  3/- | ECL82 7/6 | EZ41  6/8 | PCL8L §/-
DF92  3/- | ECL83 10/- [ EZ80 5/6 | PCL82 7/-
DF96  6/- 1 ECL86 10/- | EZ81  8/¢ | PCL83 8/6

THERMAL PLUS MECHANICAL CIR-
CUIT BREAKER FOR A.C. & D.C. Current
I amp. Protects against shorts {(instantaneous
cut out at approximately 8 amps.) and against
overloads: 1.8 amp. 30 seconds, 2.1 amp. 15
seconds, 2.5 amp. 8 seconds. Delayed cut off
may be adjusted to different currents and times.
Separate pair of contacts to indicating device.
Dimensions 3% x |2 x 7%in. Price 1276. P. &P. 2/6.
“CONNECT AND FORGET, CANNOT
OVERCHARGE” “ESSTRON” MARK I
AUTOMATIC BATTERY CHARGER.
Initial charging rate 6-7 amps. The charging rate
automatically adjusts itself to the charge in the
battery. Automatic current and voltage control.
Patented application of magnetic amplification
to battery charging. Indicator lights show battery
fully charged, receiving charge incorrectly con-
nected or faulty cells. Mains voltage 200/250 v.
Built for 6 or 12 v, batteries. Measurements
7 x 5 x 54in. Weight 84lb. Price £7.19.6. P.P. 3/6.
2 KW ULTRASONIC GENERATOR
together with power supply unit for 200-250 v.
A.C. Complete two chassis with intercon-
necting cables. Frequency 37 to 43 ke/s adjusted
by fine control. Peak output 2 kw., average
output 500 w. Completely new with valves and
manual £65 carriage paid U.K. Large selection
of mains and Heavy Duty L.F. TRANSFORMERS.
VARIOMETER for No. 19 sets, 1776. P. & P.
I-.

MARCONI SIGNAL GENERATOR TYPE
TF 801B/3/S. Frequency range 12485 Mc/s. in
five ranges. Directly calibrated frequency dial.
OQutput waveform: C.W. sinewave A.M., pulse
A.M. (from ext. source only). Internal modu-
lation frequency 1,000 ¢fs. Output: a, normal—
continuously variable directly calibrated from
0.1 pv.—0.5 v. b, high: up to I v. modulated or
2 v. unmodulated, output impedance 50 chms.
Fine frequency tuning control, carrier on/off
switch, built-in crystal calibration for 2 Mc/s.
and {0 Mc/s. Stabilised voltage supply. In
excellent “as new” condition. Fully checked and
guaranteed. £115. Carr, 30/-.

C.R. 100 RECEIVER. 60kc—420kc, 500kc—
13me. In 6 bands, 2 HF stages, 3 IF stages, AVC
on both phone and CW. Excellent condition,
correctly tuned and guaranteed, £31. Carr. 30/-,

PCL84  7/- | TZ20 16/- | 1DSGT 6/- | 6AGS 2/6
PCL85 8/6 | USL 80/« | 1E7G 76 | 6AGT 6/«
PCL86  9/- | Ul2/4 8/- | 1F2 8/~ | 6AH6 10/~
PEN25 4/6 | U17 /- | 1G6GT 6/- | 6AT7  2/-
PEN46 8/- | U8 6/- | 114 2/6 | 6AK5  5/-
PEN200A8/- | U25  11/- | 1LA6  6/- | 6AK7  6/-
PFL20017/6 | U26  11/- | 1LC6 7/ 5 8l
PL36  9/- | U27 8/- | ILH4 4/ | BALSW 7/-
PL38 16/ | U50 4/6 | IN21B 4/- | 6AM5  2/6
PL81  Y/- | Us2 4/6 | 1N43  4/- | 6AMB  4/-
PL82  5/-| UL91 11/6 | IN70 4/~ | BAQ5 %/
PL83 6/~ | UGl 18/- | 1R4 b/- | 6AQ5SW 9/-
PL84  8/6 | UABCS0 6/- | 1R5 3/8 6 4/-
PL500 15/- | UAF42 9/~ | 184 5/- | BASEW 9/-
PM24A 5/- | UBC4L 6/- | 185 4/6 | 6AS7G 20/~
PTi5  10/- | UBF80 5/6 | 1T4 8/- | 6AT6  4/-
PT25H 7/6 | UBF89 §/6 | 243 b/- { 6AU6  7/-
PT25M 7/6 | UBL21 11/- { 2B26  8/- | 6AX4  8/=
PX4 14/ | TOCS5 6/6 | 2C26  7/- | 6B7 8/-
PX25 9/~ | UCH42 8/- | 2C26A §/- | 6B3G  2/6
PY33 6/-| UCHSL 6/-| 2034  2/6 | 6BA6 5/«
PY80 5/6 | UCL82 8/- | 2C45 22/6 | 6BA7  5/-
PYsl  5/6 | UCL83 10/- | 2C48 80/~ | 6BE6  4/3
PY82 8/~ UP4l 8/6 | 2051 18/ | 6BJ7  9/-
PYS83  6/-| UFSY /- | 2D21  b5)- | 6BQ7A 8/~
PY800 8/-| UL4lL 7/6 | 3A4 4/- | 6BR7  9/-
PZ1-35 9/-| UL84 5/6 | 3A/108A20/- | 6BW6 9/-
PZ1-75 12/- | UU5 7/- | 3A/46T 85/- | 6C4 8/~
QPal 8/- | UU9 8/6 | 3A/167/M 6C5G 2/6
QP25 5/~ UY2l 7/8 - | 6C5GT 6/~
QP230 5/- | UY4l 6/6 | 3BT 5/- | 6C6 4/-
Q895/10 5/6 | UY85 5/- | 8B24  5/- | 606G  3/-
Q8150/15 V1i20 4/ | 3D6 4/- | 608G 3/-
- | V1507 5/- | 8E29 50/ | 6CH6  4[6

Q81202 8/ | V1924 20/- | 3Q¢ 6/- | 6021  80/=
QV04/7 8/2 | VMP45 12/- | 3Q5GT /- | 6CL6  9/-
R3S 8/- 1 VP23 3/- | 384 5/- | 6D6 3/
R10 /- | VP133 9/- | 3V4 5/9 | 6E5 6/-
RG4/1250 VR99  8/- | 3X2 3/- | 6F5G  5/8
60/~ | VR105/305/- | 4027 85/~ | 6F5GT 5/9

RK72 6/~ | VRI150/305/- | 4D 4/- | 6F6G  4/-
SLSOP 15/- | VU33A 4/- | 5A173G 5/- | 6F7 8/«
8L30 12/6 | VU39  6/- | 5A174G 5/- | 6F8G  6/6
8P2 8/6 | VX3256 4/- | 5B251M 25/~ | 6F12  4[6
8P4l 1/6 | VXS8122 5/- | 5B/253M 6F18 8/~
SP61  1/6 | VX814 5/- i5/- | 8F14 5[
8P210  6/6 | W2l 5/- | 5B254M 40/~ | 6F32 4]
8TV280/40 | Wil8 8/ | 5B255M 35/- | 6F33 8/
12/6 | W118  8/- | 5R4GY 9/- | 666G  2/6
SU2150A X66 76 | 5T4 7/- | 6H6M 1f
10/- | X118 8§/ | 5U4G  4/6 | 6J4WA 10/-

B11G12 10/- | X145  8/- | 5V4G 8/~ | 6J5 6/-
T4l 1o/~ | ¥63 5/- | 5X4G  8/6 | 635G 8-
TDOX-20 Y65 4/- | 5Y3G  4/6 | 6J6 3/6
70/~ | Y66 8/= | 5Y3GT 5/- | 6J6W 6/

TP22  §/- | Z800U 20/- | 5YSWGTB | 6J7G  5/-
TP25 15/~ | Z801U 10/= - | 6I7M  §)-
TTil 5/- | 1A3 8/- | 5Z4G 6/6 | 6K6GT 5/6
TT15 35/~ | 1A5 5/- | 5Z4GT 8/~ | 6K7G  2/-
TTR3L 45/- | 1B22 30/« | 6AB6 4/- | 6K7GT 4/9
TZ0520 4/- 1 1C5GT /- | 6ACT 2/ | 6K8G  3/-

C.0.D. 2/6 extra. Overseas Postage extra at cost.

WELL PROVEN RELIABLE COMMU NI-
CATION RECEIVER P.C.R.3

(Made by Pye.) 3 bands, | medium wave, 2
120-43m, 3 43-13m. Overall sensitivity |-2uV.
S/Noise ratio 10 dB at 6uV. Circuit incorporates
an RF stage, two I.F. stages, tone control,
AV.C. antenna trimmer 6V6 output. Set in
fully working condition together with head-
phones and speaker plug, £9.12.6. With vibra-
tory supply unit, 12v, £10.15.0. With specially
built in P.S.U. for 210-250v A.C., £11.17.6.
Carriage either set 15/-.

H.R.O. SENIOR TABLE MODEL TYPE
5A 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.,
£33. Carriage and packing 30/-,

Ditto, but model “M”, £28. Carriage and pack-
ing 30/-,

P. C. RADIO LTD.

170 GOLDHAWK RD., W.12
SHEpherd’s Bush 4946

Open 9-5.30 p.m. except
Thursday 9-1 p.m.

PERSONAL CALLERS WELCOME

GKSGT 8/3 12J7GT 6/6 | 220PA /- | C.R. Tubes
6KSM  6/6 12K7GT /- | 920TH 4/ | CVI506
6L5G  6/- 12K8M 10/- | 225DU 9/- (09J) 55/~
6L6GA 7/8 12Q7GT 3f3 07 A 5/6 | E4504/B/16
sLex %- 13847 75- a0 2ol 28/
. 19807 4/~ | 350B 8/ | VCRO7 28/-
o g}g 1asr g; 3574 ;;- VCR13830)-
98H7 /- | 5684 . | VCR1S8A
6N7  6/- | 12877 5/- | 3934 15/ y/-
6N7G 5/9 128K7 5/- | 446A 8/- { VCR51785/=
682;;)} 1%//6 1QSN7GT5I9 703A 30/- | VCR517B ;
607 5 7054 19/- 40/-
6R7  5/6 | 125R7 bj- | 715B 80/~ | VCR517C
63A7 71~ | 12Y4 2= | 7174 8/- 40/~
6SATGT 8/6 | 12L7 -7 794A  15/- ' SFP7T 45/~
6SK7GT 4/- | 15D2 6/ | 801 6/ | 3BGL 40/
68C7  7/- | 19B2 15/~ | 803 g9/6 | SPCL 30/
6SGTGT 5/« | 19G3 20/ | 807 S | 5FP7 13/6
6SFGT 5/6 | 1967 5/ | 808 8- | 38D 44/
6337 5| iom g | S aare | Photo Tubes
e el fm Uien B s
K 6 - S
gsLror g0 | asgor g | 208 %) OV S
7 5Y5 -
6SQ7GT 6)- | 2574G  6/6 | 5324  45/- | Valves
6357 2/ | 255 76| 832  19/- | ACTS 48
SU4GT 9/6 | 35760T 86 | 843 o/~ | K3OL 8
6V6G 5/~ | 25D7 g/ | 8064 14/~ | KRN2
svear o | 3 5. | s8¢ 1o £3.10.0
B 954  4/6 | 1B24  25]-
6V6M  8/- | 30C15 9/6 | 95 3
6X4 /6 | 30F5  8f6 | 950 2/6 | 2722 £2.10.0
8X5G 5/~ | 30FL1 10/6 | 996 Rl B o
6Z5GT 53 | 30P12 10/~ | 957 §i- | dra 301
6Y6G 6/ | 30P19 15/- | 298A  4/-| 37/92/m
6-30L2 10/- | 30PL1 /- | 1612 5/- £37.10.0
G54 5/ | 3510GT 5. | 1616 3/~ | 714AY -84
2 1819 5[- | 7254 30/-
7BT /6 | 85T 176 )
7¢5 10/ | 35we - | 1625 6l | 7264 19/
7C6 g;- 35Z3 T1g¢- %ggg gll(; Transistozrgl
7c7 - | 35Z4GT 6/- ¢ 0C16 -
7THY 7/8 | 35Z5GT 6/- | 2051 5/- | oc22 28/-
7Q7 v | 37 4/- | 4043C 18/6 | oc25 12/~
7v7 5. | 38 4/- | 4083 8/ | o0as /-
774 46 | 2158G /- | 73130 80/- | OC45  5j-
8D2 2[[6 SO0L6GT 8,/- 5704 9/ | OC7L %/[6
oD2 8- A 96 | 5796 @/~ | OCT2 -
9D6  8/6 | 57 8- | Doe 5;_ 0073 10/
10F9  §)- | 58 8- | 6061 % | OOSIM Y-
e fE 8 E GG
2407 5/ 6| 6oso eg/- 8
19AT7  g)- | 76 5/ 00200 10/6
12AU7 5/~ | 77 8/6 | 7193 1/9 | xXC141 10/~
194X7 6)- | 78 5/- | 7475 8/ | X(142 15/-
12AY7 10/- | 80 5/6 | 8013A 25/- | XC155 20/~
19BA6 5/ | 81 9/- | 8020 8/- | XCl156 22/6
12BE6 7/- | 82 8/- | 9001 8/ | 2N502 47)-
12BH7 ¥)- | 84 8/- | 8002  4/6 | 2N247 9/8
1208 8/- | 85A2 81- | 9003 6/« | 2N585 10/t
1216 2/- | 210VPT 9004 2/6 | 2N1090 20/6
12J5GT 2/6 | 7-pin 2/8 | 006 /6 | 2N1091 29/-

MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. All U.K. orders below £1, P. & P. 1/-; over £1, 2/-; over £3, P. & P. free.

TELEPHONE HANDSET. Standard G.P.O.
type, new 12/, P. & P, 2/-.

INSET MICROPHONE for telephone hand-
set, 2/6. P, & P, 2/-,

EVERSHED MEGGER CIRCUIT TESTER
2 ranges. 0-1,000 ghms, 100-200,000 ohms with
test Ieagsréleather carrying case. Tested £4.19.6.
P. & P. 3/6.

A.R.88D. RECEIVERS. Ffully reconditioned,
£55. Rebuilt model, £85. Carriage paid U.K.

ULTRA MODERN POWER SUPPLY
UNIT. Supply voltage A.C.: 105, |10, 115,200,
205, 210, 220, 225, 230, 240, 245, 250 v. Available
voltages D.C.:

(2) I|700-I900 v. Stabilised, adjustable approx.

mA.,

(b) HT2 approx. 45mA.
{c) %"60-350 v. stabilised,

5 m.
(d) 450 v. approx. 30 mA.
(e) 50 v. approx. 150 mA.
(f) 4.5 v. A.C. amp. common earth.
(g) 6.3 v. A.C., 4.5 amp. common earth.
5 valves, 7 silicon rectifiers, 4 Solenium HV rec-
tifiers. Brand new, £9.10.0. Carriage 12/-.

PHASE MONITOR ME-63/U. Manufactured
recently by Control Electronics Inc. Measures
directly and displays on a panel meter the phase
angle between two applied audio frequency
signals within the range from 20-20,000 cps to
an accuracy of +1.0°. Input signals can be
sinusoidal or non-sinusoidal between 2 and 30v
peak. In excellent condition together with
handbook and necessary connector. £45.
Carriage 30/-.

COMPLETE V.F.Q. UNIT from TX53, Freq.
range in 4 switched bands from 1.2-17.5 mc/s.
Two V.T. 50is. as oscillator and buffer, 807 as
driver, two S130s as voltage stabilisers. Output
sufficient to drive two 813s in parallel. Siow
motion drive directly calibrated in mgc/s.
Provision for crystal control, metering of buffer
and driver stage. Power requirements 400v.
and 6.3 v, D.C. Can also be used as low power
transmitter. In excellent condition with valves
and circuit diagram. £5. P, & P. 15/,

adjustable, approx.
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R S C MAIL ORDERS TO:

192 Henconner Lane

Bramley, Leeds 13
Terms: C.W.O. or C.O.D. No C.O.D.
under £1, Postage 2/9 extra under £2.

476 extra under £5. Trade Supplied.
S.A.E. with all enquiries please.

Personal shoppers welcome at any
branches below. Open all day Satur-

10 North Parade. Tel.
BRADFORD(HaIf—%;y Wed.) 25349
BRISTOL 14 Lower Castle Street

(Half—day Wednesday)

BIRMINGHAM 30/3| Gt. Western

Arcade, opp. Snow
Hill Station.

CENtral 1279, No half-day
DERBY

26 Osmaston Rd., The Spot

(Half-day Wed.) Tel.: 41361
DARLINGTON 1 o=,
Wednesday) Tel.: .
EDINBURGH 12,15

326 Argyle St. Tel.:

GLASGOW

(No half-day) CITy 4158
HULL 51 Savile Street (Half-day
Thursday) Tel.: 20505

32 High S Half-

LEICESTER day Tl‘-ngurs.)“:l'egfkgézﬁo
5.7 C M

LEEDS it

LIVERPOOL? 5. CCENtr:I %73

LONDON 238 Edgware Road, W2

(Half day Thursday)

INTRODUCING A NEW RANGE OF HIGH FIDELITY LOUDSPEAKER UNITS

AUDIOTRINE PETITE moany astoundine
performance. Size only 10} x 63 x 73in. Rating 10
watts. Frequency range 45-20,000c.p.s. Cabinet
beautifully finished in Teak (light) or Walnut
(medmm) Fitted specially designed Heavy
cast bin. speaker with large pole pieces, extra
long voice coil and rubber cone surround
giving low fundamenta.l resonance. Impedance

3 ohms or 15 O Gn
Or Deposit 29/6 and 9 monthly pay- S»
ments of 19/10 (Total £10.8.0). ' _Carr. 76 l

The GLOUCESTER Hangsome “siimline” cabinet. |
acoustically lined, Size 24in. High, 20in, Wide, 63in.
Deep. FlmshedhghtTeakormediumWa,lnut.
12in. high flux 12,000 line speaker, Cross-over
unit and Tweeter. Rating 10 watts. Smooth
response 40-20,000 ¢. p S. Impedance 15 ohms.
Or Deposit 36/~ and § monthly 11 Gns
payments 24/8 (Total £lz.18 0). =
Carr, 15/-

The DORCHESTER  Attractive cabinet in
luxurious Teak or Walnut finish. Acousti-
cally lined. Size 24in. High, 15in. Wide, 7#in.
Deep, Incorporating specially designed 10in.
Heavy cast speaker with massive 2in. pole
bieces and dual cone with plastic treated

surround. Frequency response 20-20,000 c¢ p.s. | fundamental resonance and high sensitivity. The
Rating 15 watts, Impedance 15 ohms, 15 Gns smooth frequency response 20-20,000 ¢.p.s. is achieved
Or Deposit 48/- and 9 monthly pay- = | by addition of high flux tweeter and cross-over unit,
ments 33/~ (Total £17.7.3). Carr. 15/- Rating 20 watts. Impedance 15 ohms. 19 Gns

l Or Deposit 3 Gns. and 9 monthly 1
TWEETERS R.A.30hm. 25/9  150hm 25/9 payments 43/4 (Total £22.13.0). Carr. 17/6

The AUDIOTRINE MINL-TEN 17 onty 12in
High, 6%#in. Wide, 8}in. Deep. Rating 10 watts,
Impedance 15 ohms. De-luxe Teak or Walnut
finished cabinet acoustically lined. Heavy cast
5in. Bass speaker with extra high flux density
ceramic magnet plastic treated surround and
long voice coil giving low fundamental reson-
ance. Cross-over and Tweeter. Really astound-
mg performance Freguency 12_ G“s

6 45-20,000 ¢.p.s. Or Deposit 0
£2 and 9 mth_IY Dymts 2719 (Tot,al £14.9, 1.9.0), Cs Cs.rr 8/6

The BRONTE Handsome cabinet of modern styl-
Ing. Acoustically lined and finished Teak or Walnut
Size 22in. High, 15in. Wide, 7iin. Deep. Fitted
Wharfedale Super 8 RSDD Speaker, with
Roll surround and dual cone. Rating 6 watts.

Impedance 15 ohms. Or Deposit
39/- and 9 monthly payments 12 Gns-
26/10 (Total £14.0.6). Carr. 15/~

The STANWAY  4:tr0ctive contemporary
styled cabinet finished Teak (light) or Wal-
nut (medium). lined. Size
24in. High, 20in. Wide, 8in. Deep. Fitted
12in. high flux Bass speaker with Dlastic
treated surround giving extremely low

AUDIOTRINE HIGH FIDELITY LOUDSPEAKER ENCLOSURES
iscgl%weeter
Audiotrine HF‘l
Or ottt ot
1%/- (Total £7.16,

All types of pleasing modern
“slimline® design acoustically
lined and ported in alternative
ﬁnishes of light Teak or medium
‘Walnut.

SES. Deslgned for optimum per-
formancewith any Hi-Fi8in. speak-

For 10in. High Fidelity Speaker with provision

Especially recommended for use with

OOD speaker. Size 24in. High, 15in.
1d 9

a.n) monthly paycments of £6 19 9

2. For outstanding performance w1t;h any 12in.

er. Size 22in. High, 15in, Wlde,
Tin. Deep, Or Deposm £5 1
18/-and9monthly

ments 12/3 (Total £s 8 3). Carr. ‘7/6

Hi-Fi Speaker but especially sujtable for types with
low fundamental resonance. A tweeter cub—out 1s
8rov1ded Size 24 x 20 x Tiin, approx.
r Deposit 27/- and 9 monthiy payments of 8 Gns
.

New large store.
(No half-day)

: PADdington 1629
MANCHESTER

STAFF REQUIRED. Full or part-
time at various branches. Experience
unnecessary.

Sﬁﬁi BOBEEEagRSto UTEHCEH_IC;‘?I d237y78 17/10 (Total £9.7.6). arr. 10/-
- AUDIOTRINE HI-FI SPEAKER SYSTEMS " —
L Ik d Wednesday) Consisting of matched 12in. 12,000 line, ]AilIJgIIOLRINE HFI00D 10in, |5 watt
arge walk-round store. 15 ohm high quality speaker; cross-over et oudspealers,
106 Newport Road Tel.: 47096 | unit (consisting of choke, condenser, fasy construction. Dual S Smocth £ |'?’ "f
xchange reet | etc.) and Tweeter. Smooth response an
SHEFFIELD B Exch Street | oto.) and Twester. Smooth d Spocch Goil 5 or 15 otms. 5 180 |
76 e, Marker, Blgs. | exicnded Medieney range Sisare sur- Exceptional vaiue at - 0= 10-0
Tel: 20 {Half-day Thursday) Standard 10 watt rating, Or £4. 19 9 carr. 5/9

Senior 20 watt inc, Fane
122/10 speaker, £6.18.9. Car: Carr. 5/6
7/6. Or Dep. 21/-and $ mt;hly pmts of 15/- (Tt1£7.16.0).

TRUVOX, LEAK,
QUAD, ROGERS, LINEAR, W.B,,
FANE, WHARFEDALE, GOOD-
MAN, GARRARD, GOLDRING,
GRAMPIAN, LUSTRAPHONE,
SHURE, RESLO, TANDBERG,
FERROGRAPH Products stocked.
Usual credit terms available.

EX GOVT. SELENIUM
RECTIFIERS 12v 15 AMP 'l g/g
Mullard OCT1 2/11,

ARMSTRONG,

(BRIDGE) FW. ONLY
TRANSISTOR SALE

QC458/11, 0044 3/11, 0C72 2/11, ocsl 2/11;
0OC171 8/9, AF117 6/9, Ediswan XA101 8/9,

XA112 8/9, XClOlA 3J9. Postage 6d. for up
to 3 transistors.

Operation.

15 WATTS R.M.S, into 3-4 ohms.
PR ED CIRCUIT CONSTRU
LATEST

5 POSITION INPUT SELECTOR

or Ceramic P.U, 400 mV, Microphone 4.5
Tape Hoad 256 mV. Radio/Aux or Ceramic

110 mV.
FREQUENCY RESPON%};]{B%‘ZO

RMONIC DISTORTION at 10 Watts
1,000 ¢.p.s. 0.35%., HUM LEVEL. ~—75dB.
NEGATIVE FEEDB.

int t0 point wiring

detalls and
rinted Circuit wired ant

Or Kit with

monthly payments 11/- (Total £5.16.0).

ee. Or Deposit £3.9.0 and 9
(Total £21.9.0).

FULLY TRANSISTORISED 200/250v. A.C. Mains
OUTPUT 10 WATTS R.M.S. into 15 ohms,
Maximum instantaneous Peak pow%lclgmtput% watts

MULLARD TRANSISTORS. AD149,
Alg%("ig 0C127Z, 0C81Z, OT44, OC44, OCB1Z, OC44,

SWITCH
EQUALISATION to Standard R.I.A.A. and
C.C.LR. Characteristics for Gram and Tabe

Heads,
FULL TAPE MONITORING FACILITIE!
SENSITIVITIES: Ma.gnetlc P.U. 4mV. Crystal

,000 ¢
TREBLE CONTROL: to 14455 8 10 Kofs. R e mNOTr pagratediontul
ik gures are given in R, M.S. and not speech
BH%SS CONTRO o=l Bt blole) ‘R.M.s. }and musicor LH.F.M,, otherwise we could
obviously quote much higher outputs.

A C]
Complete Xit of parts wit;h ﬁl&% constructlogal

and 9 monthly payments of 22/6 (Total £13.14,
Attractive Walnut or Teak finished cabinet 5 gns or Deposit 17/- and 9
Or unit factory built and tested,
complete with cabinet and w1th our usual 12 months guaran-
monthly payments £2

ALL COMPONENTS ETC. ARE OF A HIGH STANDARD AND
SUPPLIED BY LEADING BRITISH MANUFACTURERS.

SPECIAL PURCHASE OF GARRARD 3000

AUTO-CHANGERS Fitted Sonotone Low £8 1 9 9
Mass Cartridge. Limited number. Carr.7/8 =

COMPLETE POWER PACK KIT  consisting of
Mains Transformer, Metal Rectifier, Electrolytics,
smoothing choke, chassis and circuit. 200/25
A.C. mains, Output 250v. 60maA, 6.3v 9 I11
2a or with metal cover 25/-.
BATTERY TO MAINS CONVERSION
‘TS,  Type BMIl. An all-dr
battery eliminator. Size 53 x
X 2in, approx, Completely
replaces batterles supplying
1.4v. and 90v. W,

Complete kit with diagram
39/9 or ready for use 49/9.

WE PROUDLY
INTROD UCE
; TWO
OMPLETELY NEW UNIT}
TECHNICAL SPECIHCATIONS
COMPARING MORE THAN FAV-

OURABLY WITH SIMILAR AMPLI-
FIERS AT 2-3 TIMES THE COST

'mesosrmmmm&&e

S.

my.
P.C.

10/~ 1 02 GNS, AT

sted 30/- extra, or Deposit 72/ to_ point wiring
soldered

18 GNS.
Carr. 12/6

LE
UND OUPTUT QUALI
FIRST RATE AN(&}L ARY EQU:
g

printed circuits can be supplied with appropriate components assembled,
and tested for £3 extra. Terms: Deposit § Gns. and
9 monthly payments 38/6 (Total £23.12.6),

Attractive Walnut or Teak finished cabinet 5 Gns. or Deposit 17/~ and
9 monthly payments 11/ (Total £5.16.0), Or u.nit completely assembled
ready for use housed inet. 29 . rr, 15/-

Or Deposit £4.12.0 and 9 monthly payments 64/-. (Total £33.8.0).

Send S.A.E. for leafiet,

FANE HEAVY DUTY Hi-Fl SPEAKERS
12in. 20 watt. Type 122/10. Post 5/6. ONLY 5 Gus,

W.B. “STENTORIAN” wren FiomEriTY PAL
SPEAKERS HF1012. 10watts rating. Whereareally
good quality speaker at a low prlce is required we
highly recommend this unit with
formance. Please state whether 3 or £4 19 9
156 ohms required. il

TANNOY RE-ENTRANT LOUDSPEAKERS,
For outdoor or factory use, 8 chms, C8 wat;ts 27 IG

R.A. I2in, DUAL CONE 3 ohma LOUDSPEAKERS.
Ideal for Stereo. 39/9. Carr. 4/6.

R.S.C. BABY ALARM OR INTERCOMM KIT
Parts with diagrams, etc. In two polished Walnut

ﬁuishad cabinets, 3—4watts output. High sensitivity.

r 200-250v, A.C. mains, Fully isolated. Controll-
able at both units. A unit of this class would norm-
Ready for

ally cost £20 £30. Only 89/6. Carr. 5/-.
use, 6 Gn

A DUAL CHANNEL VERSION OF THE SUPER
15. Employing Twin Printed Circuits. Close
tolerance Ganged Pots. Matched Components
CR SS-TALK: —52dB &t 1,000 c..s.

ONTROLS: 5 position Input Selector, Bass Control,
Treble Control, Volume Control, Balanee Control,
Stereo/Mono Switch, Tape Monitor Switch,
Mains Switch.

INPUT SOCKETS (Matched Pairs). (1) Mag-

netic P.U. (2) Ceramic or Crystal P.U. (3) Radiof

Aux. (4) Tape Head/Microphone.

Operation of the Input Selector Switch assures

appropriate equalisation.

Rigid 18 s.w.g. Chassis, Size approx. 12in. Wide,

3in, High and 8in. Deep.

Attractive Facia Plate and Matching Knobs.

Neon Panel Indicator.

Above facilities, etc., except for Ganging and

Balance Control, apply also to Super 15.
UNITS ARE EMINE

THESE Y 8 LE *
FOR USE WITH OF PICK-UP OR
MICROPHONE (Cryst eramic, etic,
Moving, Coll, Ribbon) éURRENTLY AVAILL.

REGARDLESS
Y CAN BE OBT.
IPMENT. All required parts, point

rams and detailed instructions. If required

Carr. 12/6 GNS.

in cab GNS.
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R.S.C. STEREO 20/HIGH FIDELITY AMPLIFIER

PROVIDING 10/14 WATT ULTRA LINEAR PUSH-PULL
UTPUT ON EACH CHANNEL

SUITABLE FOR “MIKE”, GRAM, RADIO OR TAPE

Based on a current Mullard design and employing valves ECC83,

ECC83, ECL$6, ECL86, ECLS6, ECL86, EZBl Send s.a.¢. for leaflet.

Frequency Response. +2dB 30-20,000 ¢.

Hum Level: 65dB down. Sensntlwty. 5 mimvolts maximum,

Harmonic Distortion: (each channel) 0.

Output transformers a.re high-quality section-

ally wound to required spemﬁcatlon. Output

matchmg for 3 and 15 ohm speakers on each
: el, Comgllete set of pg.rti;s with point-to-

pom wiring diagrams and in-

structions. Carr, 12/6 13 Gns'

Or factory assembled, tested and supplied with

our usual 12 months guarantee. 18 Gns, Or

Deposit 57/- and 9 monthly payments 39/10

(Total £20.15.6), Carr. 12/6

AUDIOTRINE HI-Fl1 TAPE RECORDER KIT
REALISM AT INCREDIBLY LOW COST.

CAN _BE ASSEMBLED IN AN HOUR,

ONLY 4 PAIRS OF SOLDERED JOINTS PLUS MAINS.

% Four-position tone compensation
and Input Selector switch.

“ Willamplify direct from Tape Heads,

* Stereo/Mono switch.

% Separate Bass “Lift” and “Cut’” and
treble “Lift” and ‘*Cut’” controis.

% Neon pane] indicator,

% Handsome Perspex Frontplate.

Incorporating the latest Magnavox Tapedeck. The Audiotrine

High Quality Tape Amplifier with switched equalisation for
each of 3 speeds, High Flux P.M. Spéaker, empty Tape Spool,
a Reel of Best Quality Tape and & handsome Portable Carry:
ing Cabinet of latest styling and finished dark grey leather-
cloth., Size 141 x 17 x 84in. high and circuit. Total cost if
purchased individually approximately £35. Performance
Carr. equal to units in the £50-860 class. S.A.E.
1 18/6 for leaflets. TERMS: Deposit 4 gns. and
2 G ns 9 monthly payments of 56/- (Total 28 gns.),
» 4 Track Model 3 gns. extra.

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

A highly sensitive Push-Pull high output unit with self-contained Pre-

amp./Tone Control Stages. Performance figures compare equally with

§ most expensive amplifiers available, Hum level —70dB. Frequency

response +3dB 20-20,000 c¢/s. A specially designed sectionally wound

ultra_linear output transformer is used with 807 O utbut valves.

All first grade components, Valves EF86, EF85, ECCBS 807, 807,

GZ34, Seperate Bass and Treble Controls. um input

i y kind of Micro-

| phone or Pick-up is suitable. The unit is designed for Clubs,

=ISchools, Theatres, Dance Halls or Outdoor Functions, etc,

For use with Electronic Organ, Guitar, Bass, etc.

Gram, Radio or Tape. Output Socket provides L.T, and H.T. for Radié Tuner, Two inputs

with asseciated volume controls so that two separate inputs such as Gram and “Mike” can

be mixed, 200-250v. 50 ¢fs A.C. mains. OQutput for 3 and 15 ohm speakers. Complete Kit of
parts with fully punched chassis and point to point wiring diagrams and 1 2 G ns Carr.
instructions. = 10/-

Supplied factory built with EL34 output valves, 12months 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/- & 9 mthly payments of 33/3 (Total £17.7.3).

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE Af11
PUSH-PULL ULTRA LINEAR OUTPUT “BUILT-IN"
TONE CONTROL PRE-AMP

Two mput sockets with associated controls allow mixing of
“mike’ gram, etc., etc. High sensitivity. Valves ECC83,
ECC83, EL84. 1184, EZ8]. High quality sectionally wound output

ufacture. IND: UAL
BLE “Lift” a.nd “Cut”. Fre-
quency response +3dB 30-20,000 ¢/s. Six negative feedback loops.
Hum level —60dB. SENSITIVITY 23 miilivolts. Suitable for
Crystal or Ceramic P.Us, all types ‘‘mikes”, Comparable with
the very best designs. For Musnca] Instruments such as tring Bass, Electronic Guitars,
etc. Output Socket provides 300v. 30mA, and 6.3v. 1.5a. for supply of a Radio Tuner, Size
approx. 12 x 9 x 7in. For A.C, mains 200-250v. 50 ¢.p.s. Output for 3 and 15 ohms speakers, Kib
complete to last nut. Chassis fully punche 4. Full instructions and point- ONLY G ns.
to-point wiring diagrams supplied (or factory bullt 51/6 extra). Carr. 10/~ a
Metal covers with 2 carrying handles can be suppiied for £1. TERMS ON ASSEMBLED
UNITS: Deposit 33/3 and 9 monthly payments of 24/i (Total £12.10.0). Send S.A.E. for
illustrated leaﬁet detailing Cabinets, Speakers, Mikes, etc,

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

A complete set of parts for the construction of a stereo amplifier
giving 5 watishigh quality output on each channel (total 10 watts)
Sensitivity is 50 millivolts, Suitable all crystal or ceramic stereo
heads. Ganged Bass and Treble Control give equal variation of
“life”? and ‘“‘cut”’. Provision is made for use as straight (mon-
aural) 10 watt amplifier, Valve line-up ECC83, ECC83, EL84
EL84, EZ81 Outputs for 2-3ohm speakers Point‘. to pomt wiring
diagrams and instructions supplied. Send S.A.E. for leaflet.
Full constructional details and price list 2/6, 8 Gns

Or supplied factory assembled with 12 months’ g
Euarantee for £11.7.6. Terms:Dep. 2 gns. and 9 mthly pmts 24/2 (Total £12.19.6).  Carr, 10/-

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

A highly-sensitive 4-valve quality amplifier for the home,
small club, ete. Suitable for all crystal or ceramic P.
heads and practically all “mikes”, Separate Bass d
Treble controls giving “lift” and ‘“cut”. Hum level 71dB
down. Negative Feedback 15dB. H.T. of 300v. 25mA and
L.T. of 6.3v. L5a. available for supply of Radio Tuner or
Tape Deck pre-amp. For A.C. mains 200-250v. Speaker
output 3 ohms, Kit is complete in every detail with fully
chassis, point-to-point wiring
dmgrams and instructions. Exceptional value £4 -l 5 o
or assembled ready for use 25/- extra, plus 3/6 carr, Deposit 22/6 and = B
5 monthly pavments of 22/6 (Total £ .15.0) for assembled unit.

COMMUNICATION RECEIVERS RX 60 DE LUXE

Fitted sockets for optlonal outdoor aerial, Headphones,
external speaker socket. Other features are electrical band-
spread tuning, Noige llmiter. AV.C., B.F.O,, stand-by sw1tch.
: Size approx. 12} x 51 x 8{in, Handsome crackle finished metal
cabinet. Brand new with full instructions manual. Us guarantee. 1 9 Gﬂs

Or Deposit £5 and 8 monthly payments 87/8 (Total £21.19.0). Carr, 10/- .

R.S.C. A15 20 WATT (R.M.S.) HI-FI
TRANSISTOR AMPLIFIER with integral

pre-amp tone control stages

Output for 3, 7.5 and 15 ohm speakers.

Kit of parts consisting of Printed Cir-

cuit components for same

includ ding 9 Mullard or Newmarket

latest type semi-conductors. Heat sink and
wiring instructions or with printed

clrcuit; fully wired and tested £2 extra. £6 19 9

Frequency Response: +1dB 20-20,000 cps. 0 &

Harmonic Distortion: 0.1% measured at Post 5/-

1000 c,p.s. Hum and Noise: —80dB. Sensitivity: 2 mV,

Bass Control: +9dB to —144dB at 40 ¢.p.s. Treble Control:

+8dB to —13dB at 10 Kc/s.

Suitable Power Pack Kit 39/8 or ready built 59/6.

R.S.C. COLUMN SPEAKERS 5
Covered in two-tone Rexine/Vynair. Ideal for
vocalists and Public Address, Normally sup-
plied for 16 ohm matchmg but can be supplied
for 100y, line for 35/- extra.

Type C58, 15-20 watts. Fitted flve 8in. hlgh flux

speakers. Overall size approx, il

42 % 10 x 5in. Or Deposit £2 and 1 2 Gns'
9mthly pmts 27/9 (Total £14.9.9) Carr 10/~
Type C412, 40 watts, Fitted four 12in, 12,000 line
10 watt speakers. Overall size . -l 9_ G“s
56 x 14 x 9in. approx. _Carr. 15/- -

Or Deposit 3 gns. and 9 monthly payments of
43/2 (Total 21% gns.).

I8in. 60 WATT EXTRA HEAVY DUTY
LOUDSPEAKERS

Famous make. Normal price over 17 Gl’ls
£25. Very limited number to clear L3

with fullguarantee. Terms available. Carr.15/-

30 WATT HI-FI AMPLIFIER for Lead, Rhythm, Bass
Guitar, Vocal or Instrumental Groups

A Four Input, two volume control Hi-Fi
unit with separate Bass and Treble
‘cut’ and ‘boost’ controls. Latest type
valves. Housed in strong Rexine cov-
ered cabinet with twin carrying handles

Attractive black and gold perspex fascia
plate. For 200-250v, A.C

t £3 and 9 monthly
payments of 37[- (Tota,l £19,13.0).
Carr. 12/6

INTEREST CHARGES REFUNDED

on H.P. and Credit Sale Accounts settled in 6 months.

LINEAR TAPE PRE-AMPLIFIER. Type LP/1.
Switched Equalisation. Positions for Recording at
1Zin., 3%in,, 73in. per sec., and Playback, EM84 Recording
Level Indicator., Designed pnmam_ly as the link be-
tween a Magnavox Tape Deck and Hi-Fi a.mphﬂer,
suitable almost any Tape Deck. S.A.E for 9 Gns
leafi 2 =

CORNER CONSOLE CABINETS

Strongly made. Beautiful polished wal-
nut veneered finish, Pleasing design.
Junior Model. For up to 8in. speaker.
Approx. 20 x 11 x 8in, Carr. 5/6 49 /9

Standard Model. To take up to 10in.
speaker, Size 27 x 18 x Bin. 5 G“s
.

Senior Model. To take up to 121n speak-
er and with Tweeter cut-out. Size approx.
30 x 30 x 15in. (Recommended for use with
Audiotrine speaker system.) 8 G ns.

Terms available. Carr. 8/6 0

12in. HIGH QUALITY LOUDSPEAKERS
In walnut veneered cabinet, 10 Watt

£4 1 9 6
Terms: Deposit 15/- an 5/6
monthly payments of 10/10 (Total £5 12 6)

20 Watt Model. 15 ohm. Size 18x18x10in.
Terms- Deposit 24/6 and 9 £7 19. 6

onthly payments of 17/-
(Total £8.17.6) Ca.rr 8 6
Watt Model. 15 ohms. Carr.

posit 32/~ and 9 monthly payments of 22[- 10 Gns'
(’I‘otal £11.10.0). Any of above in extra heavy Rexine
covered Cabinets, €1 extra.

RS.C. JUNIOR BASS REFLEX CABINET. Designed
for above speaker, but suitable for any good quality 8in.
or 10in. speaker. Acoustically lined and ported. Medium

‘Walnut veneer finish. Size 18x12x 10in. -l o 0
Strongly made. Handsome appearance. oy .
Superb reproduction, Cﬁ,n-,_sl-

SELENIUM RECTIFIERS F.w.(BRIDGED

)
6/12v. 1a, 3/11; 6/12v. 3a, 9/9; 6/12v. 6a, 15/3; 6/12v. 2a, 6/11;
6/12v. da, 12/3: 6/12v. 10a, 26/9,

R.S.C. GRAM AMPLIFIER KIT. 3 watts output. Nega-
tive feedback. Controls: Vol., Tone and Switch. Mains
operation 200-250v. A.C. Fully isolated chassis. Circuit,
etc., supplied. Only 89/9. Carr. 3/9.

R.S.C. 4 WATT GRAM. AMPLIFIER KIT. Complete
set of parts to build a good quality compact unit suitable

for use with any record playing unit. R S C
p ..' _ k 3

Mains isolated chassis, separate Bass
and Treble controls. Output
for 2-3 ohm speaker. For 59 I 9
200-250 C

(MANCHESTER) LTD,

For addresses see page 89
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R.S. C BASS REGENT 50 WATT A

FANE HIGH FLUX 15in,
extended frequency respo:
simultaneous use of up to

ing handles.

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

MPLIFIER

RS.C.

(MANCHESTER) LTD

30 watt unit PLUS a FANE 12in, 20 watt unit with
nse, % 4 Jack Inputs and two Volume Controls for
4 pick-ups or “mikes”.

% Cabinets covered in two-tone Rexine/Vynair with gold trimming. Fitted carry-
+% Separate Bass and Treble Controls giving “lift’’ and ‘‘cut’.
Send S.A_E. for leaflet. Or call at one of our many branches and

49 Gns conépare the Bass-Regent with units at more than three times the
l cost.
Carr. 25/- or deposlit £7.16.0 and 9 monthly pg_yments of £5.8.8 (Total 54 gns.)

R. S C. B20 MULTI-PURPOSE AMP.

especially suitable for Bass Guitar.

Incorporating massive 15in. high flux
loudspeaker. Rating 25 watts. Individual

separately controlled. Substantial cabi-
net attractively finished in Rexine and

Vynair. Size approx.24x 21x 11111 Send l;(l

bass and treble controls. Two jack inputs _' " i

H‘j I !

R.S.C. GI5 I5 WATT AMPLIFIER for Lead

or Rhythm Guitar, Mike, Gram or Radio
High-fidelity output. Separate bass and treble
controls. Twin separately controlled inputs
so that two instruments or ‘““mike’ and pick-
ups can be used atthe same time. Heavy Duty
12in. 20 watt Speaker. Cabinet covered in

I attractive Rexine/Vynair. Size approx. 18 x
,)|1 ONLY 18

S.AE. for leaflet. Or 29 Gns e x 8in. Or Deposit 8 gns. and
Deposit £4.14.6 and 9 2 L] 19 1 GI‘IS 9 monthly payments of 43/2
monthly payments of 64/2 Carr. 17/6 2 = (Total 2if sns.). S.AE. for
(Total 32 gns.). Carr. 12/6 leafiet.

TRANSISTORISED SOUND MIXER

Enables mixing of up to 4 standard jack inputs.
i.e., microphone, tape, gram, tuner, etc., into single
output. _Compact and completely self- 49 Ig
contained. Uses standard 9v. battery

LINEAR TREMOLO PRE-AMP UNIT

Suitable for use with any of our Amplifiers. Controls
are Speed (frequency of interruptions). Depth (for

HI-FI I2 WATT AMPLIFIERS

BRAND NE Carr. 7/6
EX-GUITAR AMPLIFIERS £7-1 9-9
Manufacturers’ discontinued Model. Push-pull

output, Latest high efficiency valves, Dual separ-
ately controlled Inputs for ‘Mike’ and gram. Separ-
ate Bass and Treble Controls. High Sensitivity.

All for A.C. Mains 200-250 v. 50 c/s

heavy or light effect). Volume and Gns Output for 3 or 15 ohms speaker. Guaranteed tested
Switch. » | and in perfect working order.
R.S.C. BATTERY CHARGING EQUIPMENT Guaranteed 12 months

BATTERY CHARGER KITS

Assembled 4 Heavy Duty Consisting of Mains Transformer,
amps 6/12v, Fit- Charger Kit F.W, Bridge, Metal Rectifier, well
ted Ammeter & | 6/12v. 6 amps., vari- | ventilated steel case. Fuses. Fuse-

variable charge | able output. Consists | holders. Grommets, panels, Heavy

rate selector. of Main Transformer | Duty Clips, circuit, Carr. 3/6

Also selector | 0-200-230-260v.; FW .orl12v.1 5

plug for 6v. or | (Bridge) Selenium

2v. charging. | Rectifier; Ammeter,

Louvred steel | Variable Charge

case with stoved | Rate Selector Pan- 35/9
grey hammer finish. Fused and ready for | els, Plugs, Fuses, | 6v. or12v 4 amps with Ammeter
use with mains and output leads 59 /9 Fuseholder and cir- | andvariable chargerate selector 52/9
and clips. Or Deposit 12/- an cuit. Carr, 5/ C R METERS
mthly pmts 12/- (Tot:al £3.12. 0) Carr. 4/6 | PRICE 59/9. 0-1.5a., 0-4a., 0-Ta., 8/9 each

R.S.C. MAINS TRANSFORMERS
FULLY GUARANTEED

Interleaved and Impregnated.
aries 200-230-250 v. 50 ¢/s. Screened.

MIDGET Clamped Type 2& b4 2g x 2iin,
250v. 60mA, 6.3 g 13/9
250-0-250v. GOmA 6 3v.2a 14/9
TOP SHROUDED DROP THROIJGH
2560-0-250v, T0maA, 6.3v. 2a, 0-5-6.3v. 1
350-0-350v. 80mA, 6.3v. 23, 0 5-6. 3v 2a,
250-0-250v. 100mA, 6.3 3V la ..
250-0-250v. 100mA, 6.3v. 3 58
950-0-250v. 100mA, 6.3v. 4a, 0- 5 6.3v. 32
300-0-300v. 130mA, 6.3v. 4a, 6.3v. la, for
Mullard 510 Amplifier .
300-0-300v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a
350-0-350v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a
350-0-350v. 150mA, 6.3v, 4a, 0-5-6.3v. 3a
FULLY SHROUDED UPRIGHT
250—0 250v. 60mA, 6.3v. 2a, 0-5-6.3v. 2a,
Midg: ot type 2k X 3 x 3in.
250-0- 250v 100mA, 6.3v. 4a, 0-5-6.3v. 3a.
300-0-300v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a
300-0-300v. 130mA, 6.3v. 4a, C.T. 6.3v.
l1a, for Mullard Amplifier oo qo
350-0-350v, 100mA, 6.3v. 4a, 0-5-6
350-0-350v, 150mA. 6.3v. 4a, 0-5-6
495-0-425v, 200mA,
425-0-425v. 200mA (6 3v 4aTw1ce) 5v.3a 63
450 0-450v. 250mA, C.T. 5v. 3a
LAMENT TRANSFORI\IERS
200—250v 50c/s primaries 6.3v. 1.5a, 6/9; 6.3v.
2a, 7/6; 12v. 1a, 7/11; 6.3v. 3a, 9/9; 6.3v. 6a,
17/9; 12v. 1.5a twice, 17/9.
OUTPUT TRANSFORMERS
Standard Pentode 5,000Q to 39
Standard Pentode 7,0000 t
Push-Pull 8 watts ELB4 or GVG to 30
or matched to
Push-Pull 10-12 WatTS to match 6V6 or
ELB84 to 3-5-8 to 1!
Following types for 3 and 150 speakers
Push-Pull 10-12 watts, 6V6 or EL84 .. 18/9

Prim-

f‘
?

6/6
6/6

Push-Pull 156-18 watts, 6L6, KTE6 22/9

Push-Pull Mullard 510 Ultra Linear .. 29/8

Push-, Pull 20 watts sectlonally wound
6L, KT66, EL.34 t 49/9

SMOOTHING C S

60mA, 10H 4009 4/11 100mA 10H, 2200  8/9

80mA, It 3500 5/9. 150mA, 10H, 2500 11/9

CHARGER TRANSFO. RMERS

All with 200-240-250v. 50 ofs Pmma,rles

0 9-15v. 1ia., 12/9; 0-9-15v. 2a, 14/9; 0-9-15v.
16/9, 0-9- 5V 5a, 10/9; 0-6-15v. 6a, 23/9;

0 9 15v,

AUTO (S ep Ul p/Step down) TRANS
0-110/120- 230/250v 50-80 watts, 14/9; 150
watts, 29/9; 260 watts, 49/9; 500 watts, 99/9.

__THE * LATEST

EDITION OF . ENGINEERING OPPORTUNITIES

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.I.LE.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 yowr copy of
;I]{EEIE}HWEERING OPPORTUNITIES” today—

BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY

(Dept. 344B), 29 Wrights Lane, London, W.8

THE B.LE.T. IS THE LEADING ENST

RACTICAL
‘;.lllllPMENT

Basic Practical and Theoretic

WHICH IS YOUR
PET SUBJECT?
Mechanical Eng.,

Electrical Eng.,
Civil Engineering,

. i Courses for beginners in
Radio Engineering, Radio, T.V., Electronics, etc.,
Automobile Eng., AMIE , City & Gul 1ds

Aeronauticsi Eng.,
Production Eng.,
Building, Plasties,

Radio Amateur’s Exam
R.T.E.B. Certificate
P.M.G. Certificate

Draughtsmanship. : A
= ’ Practical Radio
Television, efo. Radio & Television Servicing
E}’ractnca] Ii:éectromcs
ectronics Engineering

GET SOME Automation
LETTERS AFTER

YOUR NAME

Cily ‘& Gui
Gen. Cert. of Education
Ete., ete.

SUBJECT OR EXAM

. POST COUPOMN NOW!

Please send me your FREE [56-page
“ENGINEERING OPPORTUNITIES”
(Write if you prefer not to cut page)

THAT INTERESTS ME......

E OF ITS KIND IN THE WORLD

INCLUDING
TOOLS!

The specialist Electron-
ics Division of B.LE.T.
NOW offers you a real
laboratory training at
home with practical
equipment. Ask for
details,

B.L.E.T,
SCHOOL OF
ELECTRONICS
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HI-FI AMPLIFIERS — TUNERS — RECORD PLAYERS

GARRARD
PLAYER
AT-60

TRANSISTOR MIXER. Model TM-1. A must for the tape
enthusiast. Four channels. Battery operated. Similar styling to
Model AA-22U Amplifier. Kit £11.16.6 Assembled £16.17.6

20+-20W TRANSISTOR STEREO AMPLIFIER. Model AA-
22U. Outstanding performance and appearance. Kit £39.10.0
(less cabinet). Attractive walnut veneered cabinet £2.5.0 extra.

Assembled £68.16.0

GARRARD AUTO/RECORD PLAYER. Model AT-60, less
cartridge £13.1.7. With Decca Deram pick-up £17.16.1 incl, P.T.
Many other Garrard models available, ask for Lists.

HI-F1 MONO AMPLIFIER. Model MA-5. A general purpose

5W Amplifier, with inputs for Gram., Radio. Modern functional
presentation. Kit £10.19.6 Assembled £15.10.0

10w 9+-9W
POWER STEREO
AMP. AMP.
MA-12 S-99

HI-F1 MONO AMPLIFIER. Mode!l MA-12. 10W output, wide freq.
range, low distortion. Use with control unit.
Kit £11.18.0 Assembled £15.18.0

3+3W STEREO AMPLIFIER. Model S-33. An easy-to-build, low
cost unit. 2 inputs per channel. Kit £13.7.6 Assembled £18.18.0
DE LUXE STEREO AMPLIFIER. Model S-33H. De luxe version of
the $-33 with two-tone grey perspex panel, and high sensitivity neces-
saryto acceptthe Decca Deram pick-up. Kit £15.17.6 Ass_embled £21.7.6

HI-FI STEREO AMPLIFIER. Model S-99. 9-4-9W output. Ganged
controls. Stereo/Mono gram, radio and tape inputs. Push-button selec-
tion. Printed circuit construction. Kit £28.9.6 Assembled £38.9.6

POWER SUPPLY UNIT. Model MGP-1. Input 100/120V, 200/250V,
40-60 c/s. Output 6.3V, 25A A.C. 200, 250, 270V, 120mA max. D.C.
Kit £5.2.6 Assembled £6.12.6

IlllllllllllllllIIIIIIIIlllllllllllllllllllllllllHlll!lllllllllllllllIllllllllllllllllllllllllllIlllllllllHIIIllIllllIIlllIlIIllIlIllIllIIlIIIllllIllIlIHlllIllIlllllllll|I|IllIlIIlllllllllllllllllllllllIIIllIllllllllllllIl

FOR THE INSTRUMENTALIST

TRANSISTOR PA/GUITAR
AMPLIFIER, PA-2. 20 Watt.amp-
lifier. Two heavy duty speakers.
Four inputs. Two channels. Vari-
able tremolo. Speed and depth
controls. Weight 511b.
18” high x 29” wide x 10” deep.

Kit £44.19.0 Assembled £59.10.0

VALVE PA/GUITAR AMPLI-

FIiER, PA-1. 50 Watt amplifier.
Kit £54.15.0 Assembled £74.0.0

PA-2 Castors or legs available as extras.

e e

TRANSISTOR RECEIVERS

H"OXFORD" LUXURY PORTABLE
Model UXR-2. Specially designed for
use as a domestic, car or personal port-
able receiver. Many features, including
solid leather case. Kit £14.18.0 incl. P.T.

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

Kit £12.11.0 incl. P.T.

JUNIOR EXPERIMENTAL WORK-
SHOP. 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.

*MOHICAN"” GENERAL COV. RE-
CEIVER for Amateur or Short Wave
listening. Send for leaflet.

Kit £37.17.6 Assembled £45.17.6

Oxford

UXR-1

GC-lU

WELCOME TO OUR LONDON HEATHKIT CENTRE
233 Tottenham Court Road

We open MONDAY-SATURPAY 9 a.m.-5.30 p.m.
THURSDAY « 11 a.m.-2.30 p.m.

Telephone No: MUSEUM 7349
WHEN YOU ARE IN TOWN, WE HOPE YOU WILL VISIT US THERE
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Make the most of your leisuretime..

TEST INSTRUMENTS

Our wide range includes:

INEW !| 3" LOW-PRICED SERVICE OS-
CILLOSCOPE. Model 9S-2. Compact size
5”7 x 727 x 12” deep. Wt. only 93lb. Y’ band-
width 2 ¢/s-3 Mc/s£3dB. Sensitivity 100mV/
cm. T/B 20 c/s-200 kc/s in four ranges, fitted
mu-metal CRT Shield. Modern functional
styling. Kit £22.18.0 Assembled £30.8.0
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/B 10 c/s-
500 ke/s.  Kit £35.17.6 Assembled £45.15.0

DELUXELARGE-SCALE VALVEVOLT-
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

AUDIO SIGNAL GENERATOR. Model AG-3U.
10 c/s to 100 kc/s, switch selected. Distortion less than
0.1%, 10V sine wave output metered in volts and dB’s.

Kit £22.10.0 Assembled £30.10.0

VALVE VOLTMETER. Model V-7A. 7 voitage
ranges d.c. volts to 1,500. A.C. to 1,500 r.m.s. and 4,000
peak to peak. Resistance 01 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 I
1,500V a.c. and d.c.; 150uA to 15A d.c.; 0.20 to 20MQ
43" 50uA meter. Kit £12.18.0 Assembled £18.11.6

R.F. SIGNAL GENERATOR. Model RF-
1U. Up to 100 Mc/s fundamental and 200
Mc/s on harmonics. Up to 100mV output.

Kit £13.8.0 Assemblied £19.18.0

[NEW! SINE/SQ GENERATOR Model
1G-82U. Freq. range 20 c/s-1 Mc/s in 5
bands less than 0-5% sine wave dist. less
than 0-15u sec. sq, wave rise time.

Kit £24.10.0 Assembled £36.10.0

TRANSITOR 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

VVM, IM-13U

s i
1G-82V

Prices and specifica-
tions subject to change
without notice




TAPE AMPLIFIERS — TAPE DECKS —— CONTROL UNITS

FM STUDIO-
TUNER MATIC _{_‘m';“g
FM-4U DECK

;"l_:Ft' B Tl‘!t"(ig;s'\g?d"’ll Ifﬁ')‘w:thﬁ"g”ab'te it“ ;‘q’g_luM"it/S- TRUVOX D-93 TAPE DECKS. High quality stereo/mono tape decks.
.F. tuning uni .15.0 incl. P.T.) with L.F. output of 10.7 Mc/s D93/2, % . £36.15.0 D93/, g 15.
and LF. amplifier unit, with power supply and valves (?‘.13.13.0). L SRRL LR e SR S B

Total Kit £16.3.0 B TAPE RECORDING/PLAYBACK AMPLIFIER. Thermometer type

recording indicators, press-button speed compensation and input

STUDIOMATIC *363"” TAPE DECK. The finest buy in its selection. .
price range. Operating speed: 137, 33" and 73" p.s. Two );rla?cll(s, Mono Model TA-1M. Kit £19.18.0 Assembled £28.18.0
“wow” and “flutter” not greater than 0.15% at 7%"p.s. £13.10.0 Stereo Model TA-18. Kit £25.10.0 Assembled £35.18.0

m it. £31.5.6.
RS RIS MONO CONTROL UNIT. Model UMC-1. Designed to work with
the MA-12 or simitar amplifier requiring 0.25V or less for full output.
HI-FI AM/FM TUNER. Modei AFM-1. Available in two units 5 inputs. Baxandall type controls. Kit £8.12.6 Assembled £13.12.6
which, for your convenience, are sold separately. Tuning heart

(AFM-T1—£4.13.6 incl. P.T.) and LF. amplifier (AFM-A1— STEREO CONTROL UNIT. Mode! USC-1. Push-button selection,
£22,11.6). Printed circuit board, 8 valves. Covers LW., M.W,, . accurately matched ganged controls to +-1dB. Rumble and variable low-
8.W., and F.M. Built-in power supply. Total Kit £27.5.0 pass filters. Printed circuit boards. Kit £19.10.0 Assembled £26.10.9

IIIIIIIIHIHHHIIIIIIIIIIIIIIIIllllllIllllllll]llllllllllIIIHIIIlllllllIllIllIlll!llIlllllIIIIIIIIIIIIHIIIIIlIIIllIIlIIlIllllllllllllllIIIlIIIIIIIIllIIIlIIIIlIIlIIlllIIlIllIHIIIIIIIIIIlIllIlllIIIIIIIIIIIIHIIIIIIHIIIIII

Enjoy building a Heathkit model [}

SPEAKER SYSTEMS “AMATEUR” EQUIPMENT

HI-FI SPEAKER SYSTEM. Model 80-10m TRANSMITTER, DX-40U.
SSU-1. Ducted-port bass reflex cabinet Power inputs 75W. C.W., 60W peak

“in the white”. Two speakers. Vertical CC phone. Output 40W to aerial.
horizontal models with legs, Kit £12.12.0, Provision for VFO.
without legs, Kit £11.17.6 incl. P.T. Kit £33.19.0 Assembled £45.8.0
S$SB ADAPTOR, SB-10U
BERKELEY Sllm-]ine Kit £39.5.0 Assembled £54.18.0
SPEAKER SYSTEM, fully finished @ ,pmaTEyrR BANDS RECEIVER DX-40U

walnut veneered cabinet for faster con-
struction. Special 12 bass unit and 4 Mode! RA-1. To cover all the Amateur

v ; Bands from 160-10 metres. Many special
2}2‘/2:22 ;’;qxu?;‘f %;‘{;‘%32"696230,\;&2?2 features, including: half-lattice crystal
. = - B . 5 i 7-3
attractive styling. Excellent value. filter; 8 valves; signal strength “S

: meter; tuned R.F. Amp. stage.
aE S U S s S Kit £39.6.6 Assembled £52.10.0

COTSWOLD SPEAKER SYSTEMS. 160-10M TRANSMITTER. Model DX-
Outstanding Een‘ormance for price. 100U. Careful design has achieved high
MFS: Size 36” x 163" x 14" deep. performance and stability,. Completely .
Kit £25.12.0 Assembled £33.17.0 self-contained. RA-1
Kit £79.10.0 Assembled £104.15.0
1 STANDARD: Size 26” x 23” x 14%” deep.
Berkeley Kit £25.120  Assembled £3347.0 gg'\;'MAUh'!'hCA;rﬁ'g:asnI;’EE 55352:’5-':} 'f‘g'r"t’:;
1. i w eiv
RO gH RO R T RIO U G THTE ] discrlmlnat?ngplistener. F;'equency coverage: 600

ke/s-1-8 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 £8.5.0 Assembled £10. 10.0 HM-11U

HI-FI CABINETS

A wide range available including
kits, ready assembled cabinets
or assembled and fully finished
cabinets, for example:

GLOUCESTER. Kit
£18.10.0 incl. P.T.

MALVERN, Kit £18.1.0 incl. P.T.
CHEPSTOW. Kit£11.12.6incl. P.T.

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

Malvern FILTER TYPE SSB TRANSCEIVERS
Models for 80, 40 or 20 metre bands.

Model HW-12 (30M)
SEND FOR THE LATEST Model HW-22 (40M)  £66.0.0 each kit. 80M Transceiver
Model HW-32 (20M) price inc. duty, etc. HW-12

FREE CATALOGUE

I FREE BRITISH HEATHKIT CATALOGUE.

Deferred terms available in UK over £10 F FULL DETAILS OF MODEL(S)......... ernsssmsaratr e O |
(Please write In BLOCK CAPITALS)

Prices quoted are Mail Order prices
 NAME oo |

DAYSTROM LTD o %icisrer lADDREss ............................... Ny

O T T T T T TR TN T LT ETTELLETTTTE T g e _D_E_ET;I'.'_!V'G
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10/~ 8. ; 26in. wide irom 5/« it. Samples §.A.E.
EXPANDED METAL Gold or Silver 12 x 12in. 6/-.

FULL WAVE BRIDGE SELENIUM RECTIFIERS:
2, 6 or 12 v. outputs, 13 amp., 8/9; 2 2. 11/8; 4 2., 1%/8,

BARGAIN XTAL PICK-UP ARM Complets with 1966 GRAM <+ RADIO BOOKS * (Postage 9d.)
ACOS LP-78 Turnover Head and Styli 20/-; Stereo 30/-. Radio, T.V. Valves, Diodes, isto; i ts . .10/6
SPEAKER FRET Tygan various colonrs, 5%in. wide from CHASSIS Vs, es, Transistor equivalen /

¥,

Five Valves: ECH81,
EFs9, EBC81, EL84, EZ80,
12-month gusrantee. A.C, 200.250 v. Ferrite Aerial
A.V.0, Negative Feedback. 5 watts 3 ohm. Chassis
18%in, X 7in, high x 5in. deep. Glass dial size 13in. x4in.
horizontal wording. Two Pilot Lamps. Four Knobs.
Aligned calibrated. Chassis isolated from mains.

BRAND NEW £10.10.0 rostFee

SPECIAL 12in. BAKER loudspeaker £5 exira.

Three Wavebands:
Long.,, Med., Short.

STEREO RADIOGRAM CHASSIS £14.19.6, Post 5/6
With Long, Med. and Short Wavebands, 15in, X 7in. X $in

CHARGER TRANSFORMERS. Tapped input 200/250 v.
for charging &t 2, 6 or 13 v., 1§ amps., 18/6; 2 amps,, 17/6;
4 amps,, 25/-, Circuit included. Amp meter § amp., 10/6.
MOVING COIL MULTIMETER TK 25 47/6
0-1,000v. A.C./D.C., ohms 0 to 100k. etc.
MOVING COIL MULTIMETER EP10K. 79 /6
0-1,000v. A.C./D.C., ohms 0 to 3 meg. eto,
MOVING  COIL EP20K.
0-2,500v. D.C, 20,000 ohms per volt. 0-1,000v, AC. 99 /6,
Ohms 0 to 6 meg. 50 Microamps full scale.
NEW MULLARD TRANSISTORS
0C71 8/-; 0072 7/6; OCSLD 7/6; OC8L 7/6; AF115 10/8;
AFi14 11/-; 0Cad 8/-; OC45 8/-; OC171 8/-; OCL70 8/6;
AF117 9/6. OC28 12/6; Transistor Holders 1/3.
VALVE HOLDERS. EA50 6d. MOULDED Int. Oct. 6d.
Mazda Oct. 6d.; B7G, B8A, B8G, BSA, 8d.; BG with can
1/6. B9A with can 1/9, Ceramic OCTAL, EF50, B7@,
BaA, 1/-, Valve base nlugs B7G, BOA, Int. Oct, 2/3.
TRANSISTOR MAINS ELIMINATORS 29/6
PP1-6 volt, PP9-9 volt (Al same sizes as batteries) 80mA,
DOUBLES 42/6. PP1-+PPl, PP9+PP9, PFl1—4]+ 4},
POWER PACK 9v. 300 mA. Full wave. Fully smoothed.
Tanned mains input. Chassis size §x 4 x 2in. 46/~
WEYRAD P50 — Transistor Coils
RA2W 6 in. Ferrite Aerial | Spare Cores ............ 6d.
with ecar aerigl coil....12/6 | Driver Trans. LEDT4.,..9/8
Ose, P50f1AC 5/4 | Printed Cirouit, PCAL, Re%ﬂ%

1st and 2nd LE.P50/2CC drilled and printed. .9/

470 ke/s .. ... ... each 5/7 | J.B. Tuning Gang 0/6

8rd LF. P50/3CC........ 6/~ | Booklet ....... og
Volume Gontrols | 80 oum Coax 6d sa.

Long spindles, Midget Size

i-ai ¢
5111\(1' ohms to 2 Meg, LOG or B RG0! i
LIN.

d
40 yd. 17/6. 60 yd. 25/«

L/S 3/-. D, 5j-. | St T T

— — Lowml’os!:I ?dB per 100it.
Stereo L/S 10/8. D,P. 14/6. at & o/s.

Linear or Log Traoks. 1des] 625 lines I/ 6 5

e
COAXIAL PLUG 1/-. PANEL SOCKETS 1/-. LINE SOCK-
ETS 2/-. OUTLET BOXES, SURFACE OR FLUSH 4/6.
BALANCED TWIN FEEDERS 6d. yd., 80 or 800 ohms.
TELESCOPIC CHROME AERIALS. 12in, extends to 33in,
6/8 cach, CAR AERIAL PLUGS 1/8. Sockets 1/8.

RETURN OF POST DESPATCH Minimum P.P, Charge 1/6 pe

RADIO COMPONENT SPECIALISTS

HIGHE GAIN TV. PRE-AMPLIFIER BAND I B.B.C.
Tiumnable channels 1 to 5. Gain 18 dB, ECC84 valye.
Kit price 82/8 or 55/- with power pack. Details 6d.
(PCC84 valves if preferred for 0.3a heater chains),

BAND III 1T.A.—same prices. Tunable channels 7 to 13,
Band I or II, Coils and ecireuit only, 9/6. Chassis 4/9,
BBC2 Super Booster. VHF Transistor Model ready made 75/~

BLANK ALUMINTUM OHASSIS. 18 5.w.g. 4 sides, riveted
corners, lattice fixing holes, 24in. sides, 7x4in., 5/8; 9x
%in., 6/6; 11x 3in, 8/6; 11x7in. 7/6; 18 x9in. 9/8; 14x
1lin. 12/6; 15 x 14in., 15/-,

ALUMINIUM PANELS 18 s.w.g. 12x12in. 5/8; 14X 9in.
4/6; 12x8in. 3/6; 10 x in. 2/8; 8x 6in, 2/-; 6x4in. 1/6,

B.S.R. TAPE DECK AMPLIFIER T.D.2.
With Pre Amplifier, Oscillator, all valves, “magio eye”
o indicat ‘tching 7 X 4in. ker and

uping X crystal
microphone, 4 watt 3 stage amplifier especially built for
B.S.R. T.D.2 Tape Deck. Bolts directly to tape deck ohassis,
Only six connections to solder. fnputs lor mike and radio/
gram. Output 3-5 ohms. A.C. 200/250v. Ready built,
PRICE £8.15.0, T.D.2 DECK £6.15.0, Cabinet £3.10.0

Mullard Maintengnce Manual

..16/=
High Fidelity Spe‘aker"Enclosuges' and Plans

Mullard Audio Amplifier Manual

.......... /
Radio Valve Guide, Books 1, 2, 8, 4, or 5.
Practical Radio Ingide Out ........... ..4/6
TV Fauli-Finding, fully ilustrated.. .6/=
Eau‘sistor Audio’ Amp'];iﬁex'. Manual. . 6/

Transistor Communication Sets. .
International Radio Stations List..
Modern T istor Circuits, for
Sub-Miniature Transistor Receivers
How to Receive Foreign TV, .....

NEW GARRARD GRAM MOTORS
also suitable for models, tapedecks, fans etc.
100-130 v, A.C. 15/- pair for 200/250 v. (in series)

JACK SOCKETS Std. open-circuit 2/8, close-cirenit 4/6
Lead 6/-, Grundig 8-pin 1/3; Lead 3/86.

Phono Plugs 1/-. Socket 1/-. Banana Pluge 1/-. Sockets 1/-.
JACK PLUGS STANDARD. Sereened 3/-. Grundig 3-pin 3/8,
BULGIN NON-REV PLUGS and SOCKETS. P7¢ 2-pin 4/8;
P73 3-pin 4/6; P194 6-pin 6/6; P466 6-pin 12/6; P360 4/-,
RESISTORS. Preferred values, 10 ohms to 10 meg,
tw.,tw,1lw,20%4d;1{w 8d.; 2w, 1/«; 1 w. 10% 6d.
HIGH STABILITY. 1 w. 1% 2/~ Preferred values.
10 ohme to 10 meg. Ditto 5%, 10 ohms fo 22 meg., 94.

§ watt 0.5 to 8.2 ohm 3 w. 1/8
10 watt WIRE-WOQUND RESISTORS - {1/9
15 watt 10 ohms to 6,800 ohms 2/-

&

10K, 15K, 20K, 25K, 10W. 8J-
MAINS -DROPPERS. Midget, With sliders. 0.3 a, 1K,
0.2 a., 1.2 X,, 0.15 a,, 1.5 K, 0.1 a, 2 K,, 6/- each,
LINE CORD 100 ohms It. twin plus resistance 1/- it.
WIRE-WOUND 3-WATT WIRE-WOUND 4.WATT
POTS.  Minjature T.V. STANDARD SIZE POTS.
Type. Al values 10 ohms LONG SPINDLE VALUES
to 25 K., 3/~ ea.; 30 K, 4/-; 50 OHMS to 50 K., 6/8;
Carbon 30 K, to 2 meg,, 8/-. 100 X. 76,

ARDENTE TRANSISTOR TRANSFORMERS

D3035, 7.3 CT : 1 Push Pull fo 8 ohms for 0C72, 0C81. .11/~
D3034, 1.75 : 1 CT. Push Pull Driver for 0072, OC81. .11/~
D3058, 11.5 : 1 Output to 3 ohms for OC?2, OC81... 11/~

C.R.T. BOOSTER TRANSFORMERS
for heater cathode short or failing emission.
Full instructions, mains input. Optional 25%
and 50% boost. State tube voltage
required. PRICE 1576

r order unless otherwise stated. Full list 1/-, C.0.D. 2/6 extra. CALLERS WELCOME

337 WHITEHORSE ROAD,
WEST CROYDON T5sahsae

THO 1665

30 seconds to
2 minutes
@ ABSOLUTE SAFETY

A & B types low voltage
C types fully earthed and
flash tested

@ RAPID HEATING

ADAMIN

Micro Soldering Instruments

@ HIGH PERFORMANCE Normal temperatures 360/375°C.
Some models 450°C and 500°C.

@ MINIATURE SIZE Overall lengths 63" to 73"

@ LOW WEIGHT From { oz to | oz. less flex.

LIGHT SOLDERING bEVEI.OPMENT S LTD.
28 Sydenham Road, Croydon, Surrey

produced, and avoiding excessive heat radiation.
This means that less power is required and results

in an unusually compact design. .
ADAMIN instruments have a far higher performance for their
size than all other types. Some ADAMIN modeis have the higher bit
temperatures now needed to cope with POLYURETHANE COVERED

WIRES and HIGH MELTING-POINT SOLDERS.

The ADAMIN handie is injection-moulded in NYLON, and is absolutely unbreakable.

Free details in brochure SPI0.

The ADAMIN has its element
INSIDE THE BIT, so using all the heat

Telephone: CROydon 8589
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RADIOCS.

"BACKED BY.OUR SUPER.'AFTER SALES SERVICE

NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR

LI All components used in our

receivers may be purchased
separately if desired. Parts price
list and easy build plans avail-
able separately at prices stated.
Overseas post 10/-.

FIRST FOR QUALITY, PERFORMANCE & PRICE!

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

NEW ROAMER SEVEN Mk IV

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

@ 9 stages—7 transistors and 2 diodes

Real leather look case with gilt trim and shoulder and hand straps.

The perfect portable and the ideal car radio. (Uses PP7 batteries available anywhere).

+ EXTRA BAND FOR EASIER TUNING OF PIRATE STATIONS etc.
Total cost of parts now only
Parts Price List and easy build plans 3/« (FREE with Kit)

Amazing performance and specification

FULLY TUNABLE ON ALL WAVEBANDS

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 telescopic aerial for S waves,

Size 8 x 7 x 4in. approx.

P. & P.

£5.19.6 "%

New TRANSONA

“Home, Light, A.F.N,
FIVE Luz. all at good_ volume.”
G.P, Durham

@ 7 stages—5 transistors and 2
diodes

Fully tunable over Medium and Long
Waves and Trawler Band. Incorpor-
ates Ferrite rod aerlal, tuning con-
denser, volume control, new type fine
tone super dynamic 2}in. speaker etc.
Attractive case. Size 6} x 4% x 1iin.
with red speaker grille. (Uses 1289 battery available anywhere).

Total cost of all 42/6 P. & P. Parts Price List and easy build
parts now only 3/6 plans 2/- (FREE with Kit)

POCKET FIVE

@ 7 stages—S5 transistors and 2 diodes
Covers Medium and Long Waves and
Trawler Band, a feature usually found
in only the ‘most expenslve radios,
On test Home, Light, Luxembourg and
many Continental stations were re-
ceived Iou_% .a.nchleqxé. ]I%e%lg‘éled. rloung
supersensitive Ferrite Rod Aerial an

fine tone 2}n., moving coil speaker, Pocket 5 Med and Long wave
built into attractive black case with

red speaker grille. Size 5§ x 11 x 3%in.

(Uses1289 battery available anywhere)

srop PRESSI

P.&P.
29/6 P2
parts now only

version with miniature speaker,
Total cost of all 42 / 6

P
Parts Price List and easy build plans 1/6 (FREE with Kit)

amazed at volume and performance
. has really come up to my expectations.”
§.6. Stockton-on-Tees.

MELODY SlX

@ 8stages—& transistorsand 2diodes

Our latest completely portable transis-
tor radio covering medium and 10

waves. Incorporates pre-tagged circui
board, 3in. heavy duty speaker, top
grade transistors, volume control, tun-
ing condenser, wave change slide switch.
sensitive 6in. ferrite rod aerial. Push-
pull output. Wonderful reception of
B.B.C., Home and Light, and many
Continental stations. Handsome leather-lo0k pocket size case, only
6% x 3} x 1iin. approx. with gilt speaker grille and supplied with hand

and shou.lder straps.
£3.9.6

Parts Price List and easy build Total cost of all
plans 2/- (FREE with Kit) parts now only

P. &P,
376

TRANSONA SIX

@ 8 stages—6 transistors and 2
diodes

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

Parts Price List and easy build
plans 1/6 (Free with Kit)

P.&P

Total cost of all 5
3/6

parts now only

59/

SUPER SEVEN

@ 9 stages—7 transistors and 2
diodes

Covers Medium and Long Waves
and Trawler Band. The ideal radio for
home, car or can be fitted with carry-
ing strap for outdoor use, Completely
portable — has built-in Ferrite rod
aenal for wonderful reception. Special
circuit incorporating 2 R.F, Stages, push-pull output. 3in. speaker
(will drive large speaker). Size 73 x 5% x 14in. (Uses Sv battery, avail-

able anywhere),
£3.19.6

P. & P.
3/6

Total cost of all

Parts Price List and easy
parts now only

build plans 2f- (FREE
with Kit)

NEW ROAMER SIX

Now with PHILCO MICRO-ALLOY
R.F.TRANSISTORS

@ 6 WAVEBAND !!

@ 8 stages—& transistors and 2
diodes

Listen to stations half a world
away with this 6 waveband portabile.
Tunable on Medium and Long
waves, Trawler band and two Short
Wayves. Sensitive ferrite rod aerial
and telescopic aerial for short
waves, Top grade transistors, 3in.
speaker, handsome case with gilt
fittings. Sme 7% x 5% x 1}in. Carrying
strap 1/6 extra.

* EXTRA BAND FOR EASIER TUNING OF LUX, ETC
Parts Price List and easy build plansPZ/- (FREE with Kit)

Total cost of all £3 l9 6 3/6

parts now only

Callers side entrance
Barratts Shoe Shop

RADIO:

61 HIGH STREET, BEDFORD

Open 9—5 p.m.
Saturdays 9—12.30 p.m.

Telephone: Bedford 52367
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ONE TO BUILD YOURSELF FROM THE E RANGE

Build a loudspeaker system in a concrete pipe and obtain good results. Impossible? If it were, Wharfedale
would not recommend it. The fact is that experimental results of this type of enclosure were so successful
that Wharfedale have produced an inexpensive kit especially for the Do-it-Yourself enthusiast. The kits
come in two sizes—for 8” or 10” speakers and cost £5.0.0 and £6.5.0. In addition you will need a
spun concrete pipe which costs about 12/6 from good builders merchants. The concreté column can be

12, Princinle of constraction of decorated with a variety of finishes—paint, wallpaper, fabric etc.
I system in conerete cobmn | The top is fitted with a loose weave acoustic material.

Acoustic Cloth Cover RECOMMENDED UNITS FOR THE WHARFEDALE CONCRETE COLUMN ARE

SUPER 8/RS/DD

A highly efficient full range speaker with the latest type of ceramic
ring magnet. Roll surround gives smooth low frequency response
down to 40 ¢/s. - Power handling capacity 6 watts.

Impedance 15 ohins. £7.0.0 (tax paid)
SUPER 10/RS/DD .

A 10" speaker with double diaphragm, roll surround and powetful
magnet. This unit gives frequency response down to 30 ¢/s. Power
handling capacity 10 watts, Impedance 15 ohms, £11.13.4 (tax paid)

[

@ Diffuser

@ Baffle

@ Foam Plastic Gasket

@ 87 or 10” Speaker {extra to kit}
[ ]

BAF Wadding

@ Spun Concrete Pipe B
RANK WHARFEDALE. LTD. IDLE BRADFORD YORKSHIRE

Acoustic Filter

POST THIS COUPON TODAY it
Jor fully illustrated simple to follow construction Solder
NAME..... Dept. PW6
ADDRESS
TOWN....

BAF Wadding

Positioning Blocks {3)

Foam Gasket

Base with Turiing Vents
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TOPRIC OF THE MIONTH

Digging the Past

ROM time to time, in these Leaders, we have

commented on the varied activities of readers. A
“radio enthusiast” may mean anything or nothing. He
may only be interested in building equipment, or
designing it; he may find his inspiration in test gear,
receivers or gadgets; he may be a licensed amateur or
devote his time to chasing BC band or amateur DX;
he may even just like reading 'about radio. The
permutations would fascinate a Treble Chance fan.

This month we show another facet of interest in our
special feature article on The Radio Collector, in which
the author opens up a novel line of research and study
—that of collecting radio equipment of earlier days.

Older readers, particularly those who have grown
up with radio, may realise with surprise that radio has
not only grown up but has sprouted whiskers and
joined the ranks of the antiques! For, in fact, radio is
ageing rapidly and it is becoming increasingly impor-
tant to search out and saivage the physical reminders
of radio’s youth.

Radio has passed that knife-edge dividing line and
what was once junk has now become sought-after
collectors’ material. As with other currently “in” collec-
tor items, most of the more desirable pieces have long
since been discarded along with the empty beer
bottles, china ornaments and refuse. This makes the
hunt ail the more exciting and the end result is not only
satisfying but educational.

Remember, too, that the radio of today is the antique
of tomortow | Your latest piece of equipment may /ook
like the last word, but in a few years’ time it may seem
positively antediluvian. In pre-war days, equipment
and techniques hardly changed year after year, but
now—Ilast year's equipment can often look old hat.

Therefore, it might be as well for younger readers to
keep a junk box of representative parts and a few
pieces of completed gear. They will then be able to
amaze their grandchildren with the crudity of radio in
the 1960's!

W. N. STEVENS, Editor

NEWS AND COMMENT

Leader 97
News and Comment 98, 124
New Books 105
On the Short Waves

by John Guttridge and David

Gibson, G3JDG 111
Practically Wireless

by Henry 116
Club Spot—Magnus Radio
Society, G3PAW 145

CONSTRUCTIONAL

Sub-Miniature 300mW
Amplifier

by F. L. Thurston 100
Imperial Transmitter

by F. G. Rayer, G30GR 106
Transistor Set Booster for the Car

by Gordon J. King 117
Low Voltage Neon Indicator

by A. J. Bassett 133
Composite Unit—Radio, Tape,
Record Player

by D. Avis 138

GENERAL ARTICLES

Unijunctions

by K. T. Wilson 103
The Radio Collector

by P. N. Wood 120
Accurate Alignment—The Easy
Way

by P. N. Hancock, BSc. 126
Cut-Outs and Current
Transformers

by L. C. Waring 129
Loudspeaker Matching

by Leslie Moore 137

The JULY ISSUE WILL BE PUBLISHED ON JUNE 9th

All correspondence intended for the Editor should be addressed to: The Editor, ““Practical Wireless”, 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 *“Practical Wireless” is specifically reserved
throughout the countries signatory to the Berne Convention and the U.S.A. Reproductions or imitations of any of these are therefore expressly forbidden.

97



Money No Ohbject

1 RECENTLY mentioned to the leader of a
youth club I belong to that I'd like to try
my hand at making a radio receiver. Never
having been interested in electronics before,
I was hoping for some sound advice.

I certainly got it. The best I could
have had.

“Why not get a copy of PRACTICAL
WIRELESS ?°” he said.

I did, and immediately found a circuit
that set me off on a new hobby I now
intend to follow up with some studying
and then some more advanced construc-
tional projects.

That was a few months ago and now that
P.W. is bigger, and I’'m sure better, I think
its a good buy, even for 2s. 6d.

James Houlton
Gravesend,
Kent.

Spring is Here

As I see it, this is the most difficult time
of the year for radio enthusiasts. If the
call of the spring, with us already, and the
promise of summer to come, is not enough
to drag the amateur away from his work-
bench to the great outdoors, it usually has
that effect on the rest of the family and it
needs a pretty good excuse to get out of
loading up the car for a day in the country.

The answer of course is mobile opera-
tion. This can apply to the short-wave
listener as well as the licensed amateur,
and now that PRAcTICAL WIRELESs has
taken on a bigger format, let’s hope it helps
out with a few good articles on mobile
equipment.

H. S. Greaves
Halifax,
Yorkshire.

Sticking With It

WiTH PrRACTICAL WIRELESS taking on a
new size, it has occurred to me that there
can be few magazines boasting such a long
history, I remember my father reading it
before me, and now my son beats me to the
door when it is delivered.

It must mean something that it has stayed
the course so long, and I think it means
that P.W, gives its readers what they want.
1 know it to be so in my case, and indeed
in the case of my whole family. Keep up the
good work.

J. Dyer.
Salisbury,
Wiltshire,

Correspondent Wanted

I wourp like to correspond with any
Broadcast Band SWL. of about 15,
J. S. Haworth
53, Watford Road,
Anfield,
Liverpool, 4.
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NEWS AND..

BRITAIN EQUIPS KUWAIT'S WORLD BEATER

Britain is supplying Kuwait with broadcast equipment for the most powerful
national broadcasting station in the world.

The equipment, three 750kW high-power transmitters, has been ordered
from the Marconi Company. Marconi’s won the £1 million contract against
European, Russian, Japanese and American competition.

The transmitters, each nearly twice as powerful as the BBC Droitwich
Light Programme, will give Voice of Kuwait extensive coverage of the
Middle East. Transistors are used throughout the low-power driving
circuits of these transmitters, while vapour-cooled tetrodes are employed
in modulator and high-power r.f. output stages,

MAKING MOBILE EASY

The solid-state transmitter shown above, measures 8in. x 6Lin. x 22in. approxi-
mately and weighs only 3%Ibs. It operates on the 2Mc/s band at the full licence
rating of I0W input, and working directly from a 12V car battery it will draw
just over |A.

The 2A10 transmitter is thus ideal for mobile operation on 2Mc/s, a.m. or
cw. It is made by Contactor Switchgear (Electronics) Ltd. (Moorfield Road,
Wolverhampton, Staffs.) and costs £43 7s. 0d.

TAPE RECORDER KIT

R.S.C. (Manchester) Ltd. (102 Henconner Lane, Leeds I3) are
selling 3-speed, twin-track tape recorder kits for 25% guineas. Each
kit comprises a Magnavox tape-deck, 4W amplifier, 7in. x 4in.
speaker, and tape and a cabinet which gives the recorder an overall
size of approximately {4in. x 17in. x 8in.

Apart from all usual facilities, the recorder features a super-
imposition switch and provision for an extra “stereo” head to be
fitted. A four-track version at 281 guineas is also available.

RADIO LINKS FOR SUGAR GROWERS

Portable radio equipment is finding its way into many unusual places these
days, and finding a variety of uses, as in Mauritius where Pye Telecom-
munications have in recent years equipped police, fire and electricity
services with mobile radio communications. Recently Pye have just about
completed their monopoly there by supplying the country’s sugar growers
with a system of two-way radio.

A network of mobile transceivers and control stations puts staff in the
fields or on the roads in constant touch with estates’ headquarters; an
important aid to the smooth running of the island’s vital sugar industry.
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NEW HANDIBIT COUNTERSINK FRO
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Made from finest Sheffield steel, hardened and tested, moulded into a tough
impact resistant plastic handle, the new Handibit from Vitrex Ltd. is ideal for
making countersinks in wood, hardboard, plastic laminates, aluminium and
other metals and can also be used for de-burring holes in harder metals.

The Handibit is obtainable at leading Hardware, Do-it-Yourself and Depart-
ment Stores at a recommended retail price of 2s. éd. If you should have any
difficulty in obtaining one please contact Vitrex (Sales) Ltd., 457-463 Caledonian
Road, London, N.7.

VERSATILE AMPLIFIERS

Versatility is the maker’s main claim for a new high-quality
amplifier. Tape, radio or record pick-up inputs can be fed direct to
the amplifier, which feeds any 15Q impedance speaker system,
mono or stereo.

The amplifier, the model LL3S1 by LL Electronics Ltd. (5 Shake-
speare Road, London, N.3) has a power output of 3W per channel
and at this maximum has a frequency response of 20c/s to 35kc/s.
Response is better still at lower output powers. As well as separate
volume, treble and base controls, the LL3S] features a balance
control and a number of other facilities which adds substance to
the maker’s claims for the amplifier which costs 26 guineas.

AVOMETER DESIGNER RETIRES
The man who designed Britain’s most widely used multimeter has retired.
After nearly 40 years, the inventor of the Universal Avometer, Mr. H. §.
Macadie, has left Avo Ltd. .
Mr. Macadie designed the first Avometer in 1932, since when its succes-
sors have become familiar sights on electricians’ workbenches everywhere.

MINIATURE TAPE RECORDER FROM JAPAN

Standard of Japan make the minia-
ture tape recorder shown right, and
the UK agents are Denham and
Morley Ltd. (173 Cleveland Street,
London, W.I).

The recorder has a 300mW output
twin tracks and at a tape speed of
[Zin/sec., gives a recording time of
50 minutes. Its dimensions are
7Lin. x 42in. x 2&in., and it will
operate from mains, as well as bat-
teries, by means of an adaptor. At
18 guineas it comes complete with
case, tape and remote control
microphone.

NEW HEATHKIT CENTRE

Number 233 of London’s Tottenham Court Road, that Mecca of amateur
radio supplies, has been taken over by Daystrom Limited as a centre for
their Heathkit range of equipment.

The Centre is equipped with a hi-fi demonstration room and besides the
British Heathkit models, the visitor can see z selection from the American
range. Kits and fully assembled equipment can be bought from the Centre.

Decibels and Watt-nots

I LEFT my radio construction days a long
time ago although I still enjoy reading
PracTical. WireLESS, The other day I
decided it was time I needed a new radio-
gram. A few years ago I would have built
an amplifier myself and added a good
quality record deck, but now I have decided
to buy a commercial model.

In the local hi-fi centre I was treated
quite courteously, at first, by a young
salesman who had all the figures off pat
and insisted on firing a whole list of fre-
quency responses, output ratings, input
sensitivities, decibels and watts at me,
about this radiogram and then that. I tried
explaining that I was old enough to be his
father and that, at my age one’s hearing
capabilities tend to deteriorate rapidly, but
he could not see that this was of any
consequence.

As it appeared that the equipment with all
these wonderful characteristics generally
costs considerably more than I had antici-
pated, 1 visited another, less pretentious
emporium, where I purchased a simple
record player for about £25. Now, whether -
it is a result of my inferior hearing or, as I
strongly suspect, the result of a sort of hi-fi
snobbishness on the part of enthusiasts, I
cannot notice any difference between my
record player and the high-class, high-price
transcription decks I heard demonstrated
in the first shop. Certainly my wife, who
has extremely good hearing, can detect no
distortion in the reproduction.

Can it be that slick salesmanship has
bred a race of hi-fi enthusiasts who are
oblivious of real standards and only appre-
ciate lists of figures ?

By the way, as one who remembers the
very first issues of P.W., when it was even
bigger than its new format, permit me to
congratulate you on its new style.

K. P. L. Rutherford.
Brighton,
Sussex.

One Man and His Dog

Yes, I like it. P.W.’s bigger size, that is.
Tt’s not so easy to shove in your pocket, of
course, and it tends to get a bit battered
when it is pushed through the door, but on
the whole I certainly think it improves the
contents.

Apart from this, it’s easier for the dog
to bring in to me with my slippers and the
wife finds it better for lighting fires—only
after I’ve read it from cover to cover, of
course!

George Lombard,
South Norwood,
London SE25.

[Such sacrilege!l— Editor

More News and Comment on Page 124
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GOVER
SUBJECT

transformerless circuit. Dimensions of the com-

plete unit are a mere 24in. x 1 3/16in. x lin.
There are none of those messy problems of making
up a printed circuit board; the unit is built up on a
Veroboard panel. The unit will pump up to 300mW
into a 150 speaker, but alternative speaker imped-
ances can be used if preferred, with some loss in
either output power or quality.

The unit can be used on its own, as a simple ampli-
fier, or can be built into a radio to replace the
existing audio section, or can be used with a tuner,
etc. To keep the cost down to a minimum, a range
of good quality, low cost transistors have been used.

T HIS handy little amplifier uses a four transistor

The Circuit

Before delving into the intricacies of this particu-
lar amplifier, it is worth while digressing a little and
pointing out some of the disadvantages of the more
conventional type of amplifier.

Until a couple of years ago, the most commonly
used type of low power (100 to 500mW) amplifiers
used a two transformer circuit, with one transformer
acting as a phase splitter for driving the push-pull

. F.L.THURSTON'

output stages, and the second transformer acting as
an impedance changer between the output transis-
tors and the low impedance speaker load. In order
to conform to the “ miniature” techniques of the
rest of the transistor circuitry, these transformers
were made very small in physical size; consequently,
the efficiency of the transformers was low, but, more
important, the efficiency varied considerably with
frequency. Consequently, the frequency response
and distortion characteristics of the circuits was very
poor, being particularly bad at the low frequency
end of the scale. The only way around this snag
was to apply considerable negative feedback over
the offending sections of the amplifiers, with con-
sequent loss in gain. Additional disadvantages of
these circuits were (a) that the transformers were
quite expensive, contributing about one third of the
total cost of the amplifiers, and (b) that the output
transistors were required to operate in class ‘B’, and
thus had to be ‘matched’, increasing the total cost
even more.

Transformer Type

Fortunately, the two-transformer type of amplifier
has now fallen out of favour with most manufact-
urers, although it is still

j\ quite popular in the

R1< R4 R10;
BZKQ§ 4+7K0; S8k

Lo,
16uF

Input

RV1
go e} E.

R
12K0S

amateur world. Tt should
be said, in fairness, that
this type of amplifier is
= perfectly adequate for use
in baby alarms, intercoms,
phone extension units, etc.,
where high quality repro-
duction is not essential.
In the modern type of
amplifier, most of the
snags that were inherent
in the older low-power
amplifiers have been over-
come by changing the
mode of operation of the
two output transistors;

©
<
v o

15Q

——
Speaker -

Fig. 1: Circuit of the subminiature transformerless amplifier.
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they are no longer
operated in class ‘B’, but
operate either as emitter



followers or as common emitter amplifiers with
100% negative voltage feedback, either mode giving
a very low (virtual earth) output impedance, thus
making it possible to do away with the output trans-
former. Such circuits are referred to as ‘transformer-
less’ although, quite frequently, a transformer may
be used in the phase-splitter stage, depending on the
type of output circuit that is used. In the rest of
this article, we shall consider a circuit which is
completely transformerless.

Tr3 Stage

Fig. 1 shows the full circuit of this unit. Note that
the output stage comprises one p-n-p and one n-p-n
transistor. The operation of these two transistors
can be understood with the aid of the simplified
equivalent circuits shown in Figs. 2a and 2b.

Referring, first, to Fig. 2a, Tr3 can be seen to
be connected as an emitter follower, with an emitter
resistor Re which, in practice, is Tr4. The emitter
follower gives a high input impedance (approx.
equal to the § of the transistor times the emitter
load, RL), and a low output impedance (approx.
equal to the B of the transistor divided by the input
source resistance, ks). In this circuit, Rs equals
560Q, being made up by R9 of Fig. 1. The emitter
follower has a voltage gain near unity, so, when an
input signal that is negative to the emitter of Tr3
is supplied to the circuit via Rs, a similar signal

will appear at Tr3 emitter and will be applied, via -

C6, to RL, the speaker. When positive going signals
are connected to Tr3, the transistor input will be
reverse biased and no output will be available.

Tr4 Stage

Referring, next, to Fig. 2b, it can be seen that the
n-p-n transistor, Tr4, is also connected as an emitter
follower, but in this case it has Tr3 as its emitter
resistor and has a slightly higher source resistance,
Rs. All of the points outlined for Tr3 apply equally
to Tr4, with the exception that this transistor con-

—-Ve
™3
PR
r—— ———— Cc6
< H 4
: s= | I
| 3s600!
: : Re< Bl
1 | (Tra)g (Speaker)
L A i

Fig. 2: Equivalent circuits of the output pair—(a) Tr3, (b) Tr4.

Tl ] -T2 : Tr3 | Tr4
Collectolr ) 36 42 | 9.0 ! 0
Base - 0-9 0-8 i 4.5 - : 4.2
Emitter 0-8 07 | 4446 4446

Table showing typical check voltages taken with input
shorted, using 20,000Q2/V meter on 10V range. Mean current
ImA.

v components list

Resistors:

Ri 82kQ R5 1kQ R9 560Q
R2 12kQ R6 1-8kQ Ri0 5-6kQ
R3 820Q R7 82Q
R4 47kQ R8 47Q
All 1 watt, 109, carbon.
VR1 10k pre-set skeleton miniature.
Capacitors:
CI,C2,C3 i6uF C4 50uF C5,C6 160uF

All 15 volt working sub-min. electrolytics.

Transistors:
Trl, Tr2, GA02 (LS.T. Components)* or OC75
(Mullard).
Tr3  GP20/60 (Longland’s)} (Colour coded blue)
Texas 2N 1305, Mullard ASY27.

Tr4  GN20/60 (Longland’s)t (Coded red/yeliow)
Texas 2N 1304, Mullard ASY29.
Miscellaneous: .
I5Q speaker, 9 volt battery, Veroboard, wire, insulated
sleeving, etc.

* | S.T. Components, 182b High Rd., Benfleet, Essex.
t Longland’s, 6 Mansfield Place, Ascot, Berkshire.

ducts on positive input signals and is cut off by
the negative ones.

Thus, if the input signal were connected to both
Tr3 and Tr4 at the same time, and RL were made
common to both transistors, Tr3 would conduct on
all negative inputs and Tr4 on all positive ones, and
the signal appearing across RL would closely follow
the input.

Returning, now, to Fig. 1, it can be seen that the
150 speaker, the equivalent of RL in the Fig. 2a
and b diagrams, is common to both Tr3 and Tr4, and
that the input signal, taken from Tr2 collector, is
common to both transistors except for some small
difference that is caused by R9, which is used to give
a small degree of base-bias to the output transistors
and thus minimise cross-over distortion.

Pre-amp and Driver

Tr2 is wired as a conventional common emitter
amplifier, with R8 as its major collector load, and
using R6-R10 as its base-bias network. It is impor-
tant to the operation of the complete circuit that the.
common emitter junction of Tr3-Tr4 should be main-
tained at a mean direct voltage level of approxi-
mately half the battery supply potential, and to this °
end the top of R10, the base-bias resistor of Tr2,
is taken to the Tr3-Tr4 emitter junction, thus form-
ing a direct-coupled negative feedback loop which
tends to stabilise all of the direct voltage levels in
this part of the circuit. This loop also provides a.c.
negative feedback, which tends to cancel any distor-

* tion that might otherwise tend to arise due to the

slight unbalance in the drive from Tr2 to Tr3 and
Tr4.

Trl is wired as a simple common emitter amplifier
and acts simply as a pre-amp. for driving Tr2; to
prevent instability, a decoupling network, R5-C3, is
wired in the negative supply line between the Trl
stage and the rest of the circuit. The input to the
complete amplifier is applied to VRI, a miniature
pre-set skeleton pot., which acts as the volume con-
trol, and thence on to Trl base via CI.
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Construction

The unit is fairly com-
pact, all components being
mounted vertically on the
Veroboard panel; construc-
tion is not, however, very
difficult, and can be under-
taken by the comparative
novice (but not the absolute
beginner).

Start construction by cut-
ting the Veroboard panel to
size and break the copper
strips as shown in Fig. 3a.
The copper strips can be
broken with the aid of a small
drill (about %in.), a sharp pen-
knife, or the special tool that

Battery —Ve\

is available. .

Next, take VR1 and file
and trim the mounting legs
untjl they will fit in the holes
in the Veroboard, then solder
in position as shown in Fig.
3b, mounting VR1 on the
blank side. of the board and
soldering the legs to the
copper strips on the other
side. Now solder in the rest
of the components, working
through the board from left
to right, using insulated

o o o JC -] )
@Tﬁ
o oW o o
‘ To
R8 speaker’
~jo

__’o\/o o e D o
%

sleeving where necessary, and

making sure to use heat voe o3 e

shunts when soldering in the
transistors.

If the unit is to be secured to a case or sub-panel,
this can be done by carefully drilling mounting holes
as shown in Fig. 3a, taking care to drill the holes
to just clear a 6BA screw, and pushing the screw
through the Veroboard from the blank side and
interposing small rubber grommets between the
Veroboard and sub-panel. If this method of mount-
ing is used, make sure that nothing is shorted out
by the screws.

Using the Unit

The unit is designed to operate with a 15Q moving
coil speaker, but can be used with alternative value
speakers if required. If a speaker with an impedance
greater than 15Q is to be used, no modifications need

[} -3 [ . <
Battery +ve J
and_spéaker-
5 5 7 8 ] 1 ki 12 13 14 1B %

(b)

Fig. 3: (a) Copper side of Veroboard, (b) Component layout.

be made to the circuit, but it will be found that the
maximum output power will be somewhat restricted.

If a speaker with an impedance lower than 15Q
is to be used, increase the value of C6 to 1,0000.
If a very low speaker impedance is used, i.e., 3 or 5Q
it may be found that distortion becomes quite
noticeable.

Whatever speaker impedance is used, the d.c.
conditions of the unit with the input shorted will be
unaffected, and the voltages and currents of the unit
should be checked before using the amplifier. (see
table).

If preferred, the pre-set resistor, VRI1, can be re-
placed by a 10kQ variable resistor with a built in
on/off switch, suitably placed. ]

THYRISTORS ARE IN!
WITH THE JUNE ISSUE OF

PRACTICAL ELECTRONICS

INTRODUCTION TO THYRISTORS
THYRISTOR CONTROL UNIT

plus
COMPUTER FOR NIM

ON SALE 12 MAY

PRACTICAL WIRELESS
BINDERS

The new large size “Practical Wireless’ Easi-binder is
designed to hold 12 issues of P.W. Please state volume
number required otherwise a blank cover will be sent.

A new version of the Easi-binder with a special pocket
for storing blueprints and data sheets is now available.
The price is 14/6d. inclusive of postage.

Order your binder from: Binding Department, George
Newnes Ltd., Tower House, Southampton Street,
London, W.C.2.
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Tunijumnctions

ESPITE their considerable and increasing
D importance, unijunctions, or ‘‘ unijunction

transistors ” as they are sometimes known,
seem to be very little used in this country. Unfortu-
nately, the inexorable laws of supply and demand
rule that the price of unijunctions in this country
should be high, and this in turn prevents them being
used in many cases where they would be useful.

Prices are coming down, however, and the
cheapest unijunction in the latest lists is certainly
within the reach of most experimenters. For informa-
tion, this is the GE type 2N2646 available at 9s. 11d.
from Jermyn Industries, Vestry Estate, Vestry Road,
Sevenoaks, Kent. Prices should continue to fall since
the unijunction is in the USA the most common
triggering device for silicon controlled rectifiers, or
thyristors as they are now known, and the use of
thyristors is rapidly increasing in all countries.

The unijunction is a three-terminal diode-like
device in which two terminals are made to one part,
the base, and one to a rectifying contact, the emitter.
The symbol for the unijunction is shown in Fig. 1.
The two base connections are labelled as By and Be;
the emitter as E. In physical appearance, the unijunc-
tion is indistinguishable from a transistor.

Characteristics

The characteristics of the unijunction are fairly
simple. As might be expected, there is a pure resis-
tance between the two base contacts; this resistance
is usually between 2 and 10kQ and is, of course, the
same measured in either direction, a useful point in
distinguishing the unijunction from a transistor.

Since all available unijunctions are silicon rather
than germanium devices, the temperature co-efficient
of the base-to-base resistance is fairly low, about 1%
change in resistance per degree centigrade change in
temperature. The temperature coefficient is positive,
i.e. an increase in temperature causes an increase in
resistance.

If a voltage is now placed between base 1 and

By K.T. WILSON

base 2, the emitter junction being left unconnected,
the emitter, since it is connected between the two
bases, will take up a potential between the extremes
of voltage. Since the bases are interchangeable some
convention must be followed, and, it is usually
assumed that base 1 is the earthy connection.

The ratio of the voltage between the emitter and
base 1 and the voltage between the bases can now be ‘
determined (see Fig. 2) and this is another important |
parameter, called the “instrinsic standoff ratio ™ or ‘
ISR. Its value is usually between % and 3.

. Ve
S t ISR = —— i
ince the IS VB it

follows that Ve=

VB2.ISR, so that given the ISR for any unijunction
device, the natural potential of the emitter can be
calculated. This calculation is of very great impor-
tance for all unijunction circuits, as will be presently

shown.

Let us now examine what happens when an exter-
nal voltage is applied to the emitter at the same time
that a voltage is applied between the bases. If the
voltage at the emitter is below the natural potential
calculated above, then only a very small leakage
current can flow. This current remains negligible
until the voltage at the emitter is allowed to rise a
little above the natural potential (about 0-2V).

When this occurs, the emitter junction starts to
conduct like any other diode which has been
forward-biassed. The resistance between the emitter
and base 1 becomes very small, and the emitter then
tries to supply all the current to base 1. To prevent
this surge of current becoming destructive, external
resistors must be arranged in the base 1 lead or in
the emitter lead, or both.

We can see that the action of the unijunction is
rather like that of a thyratron in the time-bases of
early TV sets. It is not surprising that our first
illustration of the use of a unijunction shows it play-
ing the part of two transistors in a time-base type of

circuit (Fig. 3).

Consider the circuit of Fig. 3 when the voltage is

Sawtooth
. for

timebase
sweep

VF
__ Ve
LSR= VB2
M . B2
Fig. 1: Symbol for a Unijunction.
E
Fig. 2: Determining the ISR
Bt
Fig. 3: Unijunction timebase
oscillator.
Fig.1 Fig.2

+ve

= Pulse for
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R1 blanking
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e
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o

Fig.3
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Fig. 4: Timebase circuit suitable for use with the new low-deflection-voltage c.r.t. Fig. 5: Use of silicon diodes to compensate
emitter potential variation. Fig. 6: Use of base resistors to compensate emitter variation (a) 25°C, (b) 26°C.

DC+
to 50-240V
pass depending on
SmA  SCR chosen >
>Max §

I_J_1_1'JF—1O}JF
—( Low

leakage )
Load
(alvatta e %eéay
epending ”
on SCRY 3000
1o
Fig.7 Fig.8

+ve
g

5 DCI{l- v+t( e)écess
R1 Vvoltage to be
LN detected )

1,
ey

g
A—oor bell

R1 is chosen so as to pass SmA.
ie. R1I=V+—Vz in kQ
5

R2 is chosen so as to hold relay on
ie. R2(kQ)=_. vx S
Relay holding current in mA

Fig.9 Fig.10

Fig. 7: Typical circuit for a unijunction-fired thyristor power controller. Fig. 8: Electronic timer. NOTE that one set of changeover

contacts on the relay is used to hold the relay on. For photograph
light. Fig. 9: Excess voltage detector. Fig. 10: Light flasher circ

ic use, the contacts A and B would be in series with the exposure
uit. NOTE that both the n-p-n power transistor 2N3402 and the

unijunction 2N2646é are available from Jermyn Industries.

first applied. Since the capacitor C1 is uncharged, the
potential at the emitter must be zero, and no emitter
current will flow. As the capacitor charges, the
emitter potential increases until the device * fires ”,
and the capacitor discharges through the resistor in
the base 1 circuit.

The emitter voltage then drops until the high
current can no longer be sustained (usually at an
emitter voltage of 1—2V) and the action starts all
over again. The outputs of this circuit consist of an
approximate sawtooth from the capacitor, and a
sharp pulse from the resistor in the base 1 circuit.

If the capacitor charging resistor is replaced by a
transistor, an excellent sawtooth can be obtained,
especially if the output is taken via an emitter-
follower, as in the circuit of Fig. 4, which shows a
time-base circuit suitable for oscilloscope use with
the new low-deflection-voltage oscilloscope tubes
which are now available.

Temperature Effects

Unlike a thyratron, however, the unijunction is
affected by temperature, as might be expected of any
semiconductor device. The parameter most affected
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by temperature is the emitter firing voltage which is
equal to the natural potential Ve calculated before,
plus the voltage across the diode formed by the
emitter and the base contact,

It is this latter diode voltage which is temperature
sensitive to the tune of some 2 millivolts per degree
centigrade; the diode voltage decreasing as the tem-
perature increases and vice versa.

There are several methods of compensating for
this change of firing voltage with temperature, one
shown in Fig. 5 uses silicon junction diodes with the
same temperature sensitivity as the unijunction to
compensate. Another method is to use the tempera-
ture variation of the base 1 to base 2 resistance
(which is about 0-8% per degree C) as a form of
compensation, as this temperature variation is in the
opposite direction.

If the base-to-base resistance is much greater than
the external resistances, the current through the uni-
junction is set by the base-to-base resistance. Let this
current be Io. Then, following Fig. 6, for a tempera-
ture rise of one degree the current must change by

—continued on page 146



BUILDING AND USING SOUND MIXERS.
By R. E. STEELE, A.M.S.E.,, GRAD. LLE.D. Focal Press Ltd.,
London and New York. 152 pages. Size 8fin. x 74in. Price 30s.

F you are interested in sound mixers and you
require a practical book, then this one is a bargain.
A bargain because it provides a complete and
practical study of precisely what the title implies.
Commencing with a simple introduction to the subject,
it presses on with decibels and their use; simple resistive
circuits, design problems and technicalities; power
supplies; installation; practical circuits; and use and
adjustment. Also included is an extra 8 page appendix
with useful information on logarithms, decibels, impe-
dances, resistors, colour coding, and a glossary of
terms. For the audio enthusiast and those interested in
the mixing and building side of the business, this book
is highly recommended.—DLG

H i

PRINCIPLES OF AERIAL DESIGN.
By H. Page. Published by lliffe Books.
172 pages. Size 84 x 5in. Price 50s.

(HIITH

is no easy task. On the one hand is the vast ocean

of abstruse mathematics, while on the other the
danger of over-simplification. The author attempts
to steer a middle course between these two extremes.
The theory of aerials is developed from first prin-
ciples, but where approximations are necessary in order
to avoid mathematical complication the reasons are
given and the significance of the approximations
indicated. It opens with a concise exposition of the laws

TO present a book on the subject of aerial design

governing electric and magnetic phenomena upon the.

basis of field theory, and the fundamental concepts and
quantities are introduced and defined. The theory and
practical applications of Maxwell’s electromagnetic
wave equations are next dealt with (and there is an
appendix which gives the derivation of the vector
formulae employed). A further chapter is concerned
mainly with the two important characteristics of an
acrial for transmission or reception—the radiation
pattern and the impedance—while the final chapter
describes the practical forms which aerials take for
particular uses and the various techniques employed
to obtain the effect.—HCA.

ABC’s OF ELECTRIC ORGANS.

ETHITH

Ltd., Stough, Bucks. 96 pages. Size 8%in. x 5{in. Price 16s.

what should really require 296. As a result it is
difficult to see that it will satisfy any reader no
matter what level is considered.
Although headed the ABC’s of Electronic Organs it
spends the first twenty-odd pages, one-fifth of the entire
book, talking about non-electronic devices, and it might

THIS book has attempted to include, in 96 pages,

By Norman H. Crowhurst. Published by W. Foulsham & Co.,

have been better to condense this into far fewer pages.

The inside cover assures that items will be of special
interest to the electronics technician. However the
few odd parts of circuits that are illustrated are devoid
of component values, except for just one isolated item.

The crowning glory for the technician is the amazing
logic in the statement on page 85 which imparts the
knowledge that *“Failure to oscillate indicates some
quite obvious defect . . .!"" It is regrettable that the only
parts of this book which held your reviewer’s attention
zvg;: the introduction by W. Oliver, and the Glossary.—

SCIENCE PROJECTS IN ELECTRICITY. -

By Edward M. Noll. Published by Foulsham-Sams & Co. Ltd.,

A'S,lough,“ Buckinghamshire. 142 pages. Size 8%in. x 53in.
rice 24s.

LI

HIS book enables the beginner to the world of
radio and electronics to find out ‘“‘what it’s all
about”. Chapter 1 introduces the reader to the
principles of electric current flow and subsequent
chapters cover electrical units, terms and circuits,
magnetism, d.c. and a.c. electricity, inductors<and
transformers, capacitors. The final chapter deals with
the construction and use of a simple crystal set.

In addition to the practical constructional projects,
each chapter contains sufficient text to explain the basic
theory necessary to understand the principles involved.
So that with this book, it is possible for the beginner to
observe what happens in electrical circuits and to under-
stand why it happens.—CRR

—

FOULSHAM-SAMS POCKET DICTIONARY OF COMPUTER
TERMS.

Compiled by The Howard W. Sams Technical Staff. Published
by W. Fouisham & Co. Ltd., Slough, Bucks.

96 pages. Size 6%in. x 4%in. Price 10s. 6d.

UITTHITTH

past few years has been accompanied by the

introduction of hundreds of new terms, phrases
and words which must be given standard definitions for
intelligent communications among people who read,
write, or speak computer language.

This compact, convenient volume contains authorita-

THE rapid expansion of computer technology in the

_tive, up-to-date definitions for most terms used in

computer technology. Included are terms for all forms
of general and special-purpose computers, including
analog, digital and hybrid types. Acronyms, phrases,
abbreviations, etc., used in specifying coding and
programming systems, memory systems, logic and
notation systems, and various circuit configurations
are all represented.

Students, programmers, technicians, business execu-
tives, writers and editors, secretaries oOr anyone
interested in or working with computers, will find this
dictionary a useful reference source.—HCA
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THE

IMPERIAL

3-band transmitter
F.G.RAYER G30OGR

internal v.f.o. and high level modulation, is

extremely useful, and the one described here
can be constructed at much less cost than that of
a ready-made transmitter of equal power. Actual
building is straightforward, with no snags or par-
ticular difficulties. The whole transmitter occupies
a single chassis, the power pack being separate. It
covers 80, 40 and 20 metre bands, and incorporates
send-receive switching to avoid the need for an
external switch or relay.

THE CIRCUIT

The circuit is shown in Fig. 1 and a brief explana-
tion of valve functions may be helpful. V1 is the
variable frequency oscillator or v.f.o., operating with
a regulated supply from V2, and covering 3-5—3-8
mc/s. It is constructed in a box, easily made as
described. Drive from the v.f.o. cathode is through
C6 to the buffer/multiplier V3.

For 80 and 40, the anode circuit of V3 is untuned.

g TRANSMITTER in the 30-60 watt range, with

For 20, S1 introduces the broad-banded coil L2, so
that V3 functions as doubler. V4 is the amplifier/
driver, the coil L3 being tuned to the working
frequency on all bands. VR1 allows grid drive to
the power amplifier V5 to be adjusted as required.
By closing the “Net” switch, h.t. is applied to
V1-—-V4, so that tuning-and grid drive may be
adjusted. i

V5 is the p.a., operating straight through on all
bands. More than enough grid drive is available on
all bands. L3 may in fact be switched to give 15m
coverage, with sufficient grid drive. V5 may be
operated with up to 60 watts input.

As it is essential to observe grid and anode currents
of V5, two meters are provided. Surplus meters can
be purchased at low cost, and this is much more
convenient than having a single meter, with grid/
ariode switching. L4 is the switched tank coil,
intended to operate into 75Q, but actually able to
Wfork with aerial impedances up to some hundreds
of Q. :

R6 2e2k0 2W Net switch
= — ci5 B Aerial
20600pF
< o il
per REC 2090 il
P
47k0 S i
) R o 80 h
9 T
e 22;@ C1i12° 40 ro\irlix
—0
® 1 L4
] 7-vc3 ?
T
N V5]
BAME, 6146 PATune
VC4,
———— v 5/
150V 150V 2x500pF
Aeral
Load
1
2 R1O
22
i 2 .
b +  speaker
= >
- 20
1 o2 PF R a,
gl VR1 166pF
100 | 5000pF LN NA
oA HT—
T
cr cu
2000pF 2600pF

Fig. I: Complete circuit diagram of the 3-band transmitter.
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Fig. 2: Top-of-chassis view layout showing layout of major components.

V6 is a high-gain pre-amplifier, for crystal micro- * WARNING ! *
phone. V7 acts as amplifier and phase splitter, driving
the pair of 807’s which provide high level anode and
screen grid modulation. The Woden modulation
transformer is rated for 60W to the p.a. and 30W
of audio, and gives excellent results with lower
inputs.

The transmit-receive switch has five sections. S4
applies h.t. to the exciter and V6 and V7 of the
audio amplifier. S5 transfers the aerial from trans-
mitter to receiver. S6 shorts the aerial circuit of the
receiver on transmit, while S7 mutes the receiver
speaker. S8 switches h.t. to the p.a. V5 and modu-
lator valves V8 and V9. There is no need to use
the particular h.t. voltages shown.

It is an offence to use transmitting equipment
except where a GPO licence is held.

View of the completed transmitter showing main constructional
features.

LATER MODS

Some modifications can be made to the transmitter
later. These include adding a screen clamp valve to
protect the p.a. and allow keying in an earlier stage.
V.F.O. coverage can also be modified for greater
bandspread on 7mc/s and 14 mc/s. This does not
increase efficiency, but opens out the v.f.o0. scale on
these bands. The transmitter has also been used on
21imc/s, but this is not included as adjustments
become somewhat critical. A high/low power switch
can also be added, to permit tuning up V5 at reduced
power.

—continued overleaf
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METALWORK

Fig. 2 is the chassis layout, with positions of the
valveholders, etc. Note ventilation holes are punched
round the V35 position. The modulation transformer
requires an opening about 2{in. by 2%in. which
can be made by drilling at the corners, then cutting
the piece away with a metal saw.

The centre screen is aluminium, 5% in. x 6% in.
and a % in. flange is bent at right angles to meet
the chassis and panel. This, and two side brackets,
about 3 in. wide and 7 in. high, bolted to chassis
sides and panel, give a rigid assembly.

The panel was 22 s.w.g. aluminium faced with
hardboard painted grey, both pieces being 14 in x
9 in. The aluminium and hardboard can be fixed
together with bolts in the bracket positions, and both
can then be drilled together. Also punch or drill the
front chassis runner for the five control bushes
located below the chassis. A clearance hole is
required for the v.f.o. ball drive.

All the most important drilling should be finished
before mounting any components to avoid trouble
from metal fragments. These parts can then be
assembled. A tag is placed under ‘each valveholder
fixing nut.

WIRING

The anti-parasitic choke is five turns of 18 s.w.g.
wire, forming a coil # in. long and with an outside
diameter of ¢ in. R12 is placed inside the choke,
and connected to VS cap clip and C18 by the shortest
possible leads.

A co-axial socket is fitted to a bracket at the rear
of the chassis, and a piece of 75} transmitter grade
co-axial cable runs to the transmit-receive switch.
This socket should not be under the chassis. 1.4 and
its switch are best left until the transmit-receive
switch has been connected.

Ceramic disc capacitors are best for most r.f.
by-pass positions, though not essential. They should
be connected by very short leads.

When wiring V5, use 16 or 18 s.w.g. for the chassis
return, and solder this as near the pin contact part
of the sockets as possible, not to the socket tag ends.
The descending lead of RFC3 must also go
immediately to CI5.

Heater and h.t. circuit connections run against
the chassis. Wires and components carrying r.f.
(notably grid and anode circuits of V3 and V4, and
the grid circuit of V5) should be connected in the
most direct manner.

In the audio amplifier, screened leads run from
VR2 to C22 and grid pin 7 of V7. R13 and C19
are to keep r.f. out of the amplifier, and C22 and
C24 are of such value as to give a strong middle
frequency response. Note that R21 and R22 are
five per cent, or checked as similar with a meter.
This also applies to R24 and R2S5.

BUFFER ANODE CIRCUIT |

The coil 1.2 has 36 turns of 32 s.w.g. enamelled
wire side by side on a 1in. diameter cored former
as in Fig. 3. Any other small coil which can be
tuned to about 7-1Mc/s would do. Section S1 of
the exciter bandswitch selects L2 for 14Mc/s and
r.f.e2 for 3-5 and 7Mc/s. Switching here is in the
anode circuit, but as V4 is doubling except when V3
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35 turns % 4 To pin7
N TN % of V4
x L3 Lr—gﬂ
26 swy: To C7
enamelied
1”dia/ 36 turns
32 swg.
13% turns enamelled
20 \
To RFC2
To pin
of V3

T

Fig. 3: Details of L2 and L3 with switching.
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Fig. 4: Transmit/Receive and Net switching.
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Fig. 5: Details of tank coil L4.




1060060

Continuous coverage on 4 bands,
30 Me/s.
Multiplier, B.F.0., ANL, “8"
bandspread. Aerial trimmer, ete.

meter,

LAFAYETTE HA-230 AMATEUR
COMMUNICATIONS RECEIVER

Supersedes model HE-30. 8 valves - rectifier.
550 Kcfs.
Incorporates 1 RF & 2 IF stages.
Electrica
Supplied brand
new and guaranteed. £33, S.A.E. for full details.
Also available in semi Kit Form, 25 Gns.

LAFAYETTE HA-63
COMMUNICATION
RECEIVER

7 valves plus Rectifier. 4 Bands, 550 ke/s-
81 Mc/s. “8” Meter—BFO—ANL-—-Band-
spread Tuning. 2006/250v. A.C. Brand
New 24 Gns. Carr. paid.

SR
‘\\v«\\\\'\\
\\\«\\\ P

Q

TEST EQUIPMENT

PORTABLE OSCILLOSCOPE CT.52

A compact (9in. x 8in. x 163in.) general purpose ’scope
Mullard DG 7/5
22in. CRT. For operation on 200/250v. A.C. Bupplied
complete with metal transit case, strap, test leads, and
visor hood. Brand new, £22.10.0 Carr. 10/-.

T/B 10c/s-40 ke/s. Band width 1 Me/s.

complete with instructions.

Supplied

High quality Portable
American Oscilloscope, 3in.
crt. T/B 3e¢fs-50kefs X
Amp: 0-500 kefs Y
Amp: 0.2 Mefs. Power
=& requirements 105-125v.

OS/BB/U OSCILLOSCOPES

ERSKINE TYPE I3 DOUBLE
BEAM OSCILLOSCOPE

Time base 2 c¢/s-750 kefs. Calibrators ab
100 ke/s and 1 Me/s. Separate Y1 and Y2
amplifiers up to 5.5 Mecfs. Operation
110/230 wvolt A.C. Supplied in perfect
working order. £27.10.0. Carriage 20/-.

LAFAYETTE HA-55
AIRCRAFT RECEIVER
108-136 Mc/fs. High selectivity and
sensitivity. Incorporates 2 RF stages
including 6CW4 Nuvistor, 8 tubes for
11 tube performance, solid state power
supply, adjustable squelch control, slide
rule dial, built-in 4in. speaker and front
panel phone jack. 220/240V. AC.
Supplied brand new and guaranteed

TE-20 RF SIGNAL GENERATOR

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

16.
8.A.B. for details.

£19.7.8. Carr. 10/-.

LAFAYETTE NUVISTOR
GRID DIP METER

HAM-1 COMMUNICATION
RECEIVER

5 valve superhet receiver covering 550
kefs—30 Mc/s on 4 bands. Special features
inchude slide rule dial. Bandspread tuning.
‘8’ Meter. B.F.0. Built-in 4in. speaker.
Operation 220/240 v. A.C. Brand New
with handbook. 16 GNS. Carr. 10/-
S.A.E. for details.

LAFAYETTE

TE-46
RESISTANCE CAPA-
CITY ANALYZER

Compact, true one hand operation.
Frequency range 1.7 - 180 Mc/s.
230v. A.C. operation. Supplied
complete with all coils and instruc-
tions. £12.10.0, Carr. 5/-.

2 PF—2,000 MFD, 2 ohms—
200 Megohms. Alsc checks
impedance, turns ratio
insulation 200-250 v. A.C,
Brand New £15. Carr. 7/6.

MAIN LONDON
AGENTS FOR

SINCLAIR TRANSISTOR AMPLIFIERS
Z12 Amplifier 89/68; Power Pack 54f-; X10 Amplifier Built

CLEAR PLASTIC PANEL METERS
First grade quahty, Movmg 0011 panel meters, aval]z.ble

CODAR T 6.19.6. Kit £5.10.8; X10 Power Pack 54/-; X20 Amplifier Ao e | ex-stock. S.AE leaflet.
EQUIPMEN By Bo.10.6, it $0.10. 6; X20 Power Pack £4.19.6. Micro ,_ng-‘lmt quantity. Availabie as followe: Type MR, 38P 1 21/32m.
All items available as| FM Radio Kit £5.19.6. Micro 6, 59/6; TR750 amp Kit, square fronts.
advertised. 38/6; Micro amp 28/6; Micro Injection 27/8. Post paid. 100-0-100 LA 27/6 100V D.C..

500-0- 500;_LA 22/6

TRANSISTORISED 2-WAY RADIOS 1-0-lmA .. 22/8
TWO-WA Superb quality. Com- 1mA 22/6
TELEPH ONE plete with all accessories . 22/6
INTERCOM and fully guaranteed, . 22/6
° 8 Transistor £7.19.6 pr. . 22
Operative over amazingly 4 Transistor 11 Gns. pr. 32/6 . 22/8
long distances. Separate 5 Transistor £8.5.0 pr- 23/6 . 22/6
call and press to talk 9 Transistor £22.10.0 pr- . 27/8 22/6 . /6
buttons, 2-wire connec- 10 Transistor 28 gns. pr. . 25/« £22/6 50V D. S Meter ImA 29/6
tion. 1000’s of applica- Post extra. (8.A.E. for . 29/6 POST EXTRA. Larger sizes available—send for Lists.

tions. Beautifully finished
in ebony. Supplied com-
plete with batteries and
wall brackets.

£6.10.0 pair. P. & P. 3/6.

full details).
These cannot be operated in U.K.

VOLTAGE
STABILIZER

MAGNAVOX 363 TAPE DECKs | TRANSFORMERS T

NOMBREX EQUIPMENT

rised Audio G tor 10-100,000 cfs.
Sme or square wave, £16.15.0,
Transistorised  Signal Generator
350 Mejs. £10.0.0.
Transistorised resistance capacity bridge 1Q.

150  ke/s.

5in., 1,800{t. T.P. mylar

7in., 2,400ft. D.P. mylar ...
7in., 3,600ft. T.P. mylar
Postage 2/-. Over £3 post paid.

to Saturday. Trade supplied.

\ NS \ \\\\ S\ ¢

2 ///M//

2.5 Amp Portable—

400v. PIV, 3 amp an
1,000v. PTV, 650mA ..
800v. PIV, 500mA
800v. PIV, 5 amp

o8 o A
Post extra.

s

Discounts for quantities.

U

@:-

i \\\\\\\\\

MODEL PV-58 VALVE

4,000 Peak to Peak.
Resistance .2 ohm to
1,000 megohm. Deci-
bels — 10db to +65db.

£12.10.0. P. & P, 3/6.

Cables;

334 LISLE STREET,

New 3-speed tape deck, supersedes old | Tnput _80-120v. lh e, 100 MegQ. ipF-100pF. £9.10.0.
Collaro studio deck. 2-track £10.10.0. and 160-240v. my\mmmmmummmI{][m]ﬂ\ﬂ Transistorised Induction bridge, 1puN-100.
4-track £13.10.0. Carr. Paid. Constant output Wlﬂlnn i m"(l $18. Mains operated Tramsistor power supply
110v. or 240v. T wnit, output 1-15v. up to 100mA. £8.10.0.
P.C.R.3 RECEIVERS FINEE R All above post paid with battery.
iNew. NAAIN
Absolutely brand new. 3 wavebands. Carr. 7/6.
190-550 metres and 2.2-23 Me/s. With TE-51 NEW TS-76 20,000 O.P.V. PLISH
.1 P
e b 19/ 30y, 20. | VARIABLE VOLTAGE 20,0000 /VOLT BUTTON
85/-. TRANSFORMERS MULTIMETER MULTI-TESTER
Brand New — fully |, /6 / 60 /120 Simy i
ple operation,
AMERICAN TAPE §§/f§gﬁg- Olgfp“lft 280%; | L2oov. D.C. volts up to
Tirst gade quality American tapes. Sl 6/3 /30 /60 /300 ! 1,000 v. A.C. volts
Brand new. Discounts for quantities. 1 Amp 600/3,000v. D up to 1,000  v.
3in., 225ft. L.P. acetate .......... 2.5 Amp o / 60“'A ! 12 1500 ﬁfsmm‘f ‘é‘; t‘é
3%in., 600it. T.P. mylar 5 Amp . o / GOK /6 Moz - m:go D;ESO rﬁg :
bin., 600ft. std. plastic 8 Amp 85/-. P. & P. 2/6 Decibels — 20 10’
5in., 900ft. L.P. acetate . 10 Amp - o + 36 db.  £5.5.0
5in., 1,200%t. D.P. mylar .. 12 Amp P. & P2t

a“in 1,200%t. L.P..acetate
5., 1.800it. D.P. mylar Metal Case with Meter, | VOLTMETER MODEL 500. 30,000
g;ﬁﬂ.’léégggt'sgdl)x})ﬁ?rar Fuses, ete. £8.17.6. 11 meg. input. 7 D'g' (/)pfé 0/ 52/10/2/0/10/25
et ) i S volt ranges. 1.5- H 51 §
R R SILICON RECTIFIERS 1500 v 7_AC, volt 1,000 7. D.C.

7 54001t TP, my 209v. PIV, 200ma ... ranges.  1.5-1,500 . 0/25 /10 /25 /100

1,250 /500" 1,000v.

O/QOMA/5/00/
5 mA. 12  amp

1 400v. PIV, 500mA Supplied brand new
CALLERS WELCOME! 70v. PIV, 1 amp .. with instructions, 0 / 60K / 6 Mez. /60
Open 9 a.m. to 6 p.m. every day Monday 150v. PIV, 163mA leads and probe. Meg (. £8.17.6,

Post paid.

(RADID) LIMITED

Phone: GERRARD BR204/9155

SMITHEX LESQUARE

LOKDON, W.C2
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R.S.T. VALVE MAIL ORDER CO. «

144-146 WELLFIELD ROAD,

brand new

STREATHAM, S.W.I6

valves

Mon.—Sat. 9 a.m.

p.m.

No Early Closing

Open Daily to Callers

PLEASE NOTE OUR NEW ADDRESS

and boxed Tel. STR 0199, 1649
OA2 5/3 | 6BH6 7=t 6K7G 1/6 1 7Y4 5f- | 20F2 11/« 78 4/6 | DX32 7/9 | ECH21 19/- | EM84 8/-) PCC189 10/- | 8130 10/~ | UL84 5{6
0C3  5/-|6BI6  7/6 | 6R7GT 4/6 | 9BW6 8/ | 20L1 15/- | 80 5/- | DK91  5/- | ECH35 13/~ | ESU1502%/6 | PCF80 6/6 | SP4 9/- | UMBO %/~
1A7  7/8|6BQ7A 7/6| 6KSM 8/6 | 1001 12/6 | 20P4 14/~ | 85A2  8/6 | DK92 7/9 | ECH42 8/. | EY51  6/- | PCFS2 6/~ | P41 1/6| UUG  13/6
1D6  6)- | 6BR7 10/6 | 6K8G  8/- | l0c2 12/~ 2085 19/~ | 150B2 14/6 | DK96 6/6 | ECHS1 5/6 | EYS6 6/3 | PCF84 8/- | SP61  1/-| UU7 13/8
1H5 /6 | 6BRS 7/6 | 6KSGT 3/3 | 10FL 13/6 6/6 | 150c4 13/6 | DL70 7/~ | ECHS3 6/6 | EZ35 4/9 | PCFS6 8/6 | SU25 19/6 UU9  §)-
iLD5  5/- | 6BS7 15/- | 6K25 20/- | 10F3 (- 25L6G’1‘ 4/6 | 801 6/- | DL92 4/9 | ECL80 6/~ | EZ40  5/8 | PCF801 9/9 | SU215012/6 | UY21  7/6
INGGF 8/-{6BW6e 8/6 6Ll  9/6 | 10F9 9/9 6/~ | 807 7/9 | DL93  38/6 | ECL82 6/6 | EZ41  6/- | PCF302 9/9 | T4l o/-| UYLl 4/
IR5  5f-|6BW7 8/6|6L6G /- | 10FI18 9/~ 2524 6/3 813  80/- | DLO4 6/- | BCL83 9/- | EZ80  5/6 | PCF80510/6 | TDD4 7/-| UYS5 4/9
184 5/-16c4  1/9|6LI8 /611011 10/~ | 2525  7/-{866  10/- | DLS5 6/6 | ECL86 8/6 | EZ81  3/6 | PCFS06 12/ | TH41 20/- | VMP4G 17/~
185 8/8 | 6056 4/- | 6Q7G_ 5/6 | 10LD11 10/~ | 2526  8/6 | 954 4/- | DL96  6/- | EF9 20/~ | GZ30 86 | PCF8081/6 | U10 7l-| VP4B  27/6
1T4  2/6 | 606 8/9 | 6Q7GT 9/~ | 10P13 12/6 | 28D7  5/- 11695 ~ 5/ | DM70 5/- | EF36  3/- | GZ32  9/- | PCLS® 6/6 | Ul4 7/ | VRI05/305/-
3A4  3/61608c  6/-| 6SA7 /- | 12AHS 20/- | 30C1  6/6 | 4022AR 15/- | DY86 7/ | EF37A 9/6 | GZ34 9/ | PCL83 8/~ | UI®  80/-| VRI50/305/-
304  6/8 { 6CD6G 22/6 | 68C7  6/6 | 12AT6 4/6 | 30C15  9/6 | 5763 10/6 | DYS7  ¥/9 | EF38  5/- | KT36 92/ | PCLS4 7/- | U25  10/-| VI25  29/-
3Q5  6/6 | 6CH6 8/ | 68G7  4/- | 12AT7 3/3|30C17 12/- | 7193 1/6 | ES8CC 14/- | EF4l 6/6 | K'Tel 17/6 | PCL85 7/3 | U26  10/- | VTal 50/
384 4/9 | 6CW4 14/- | 63H7  2/6 | 12AU6 5/9 { 30F5 /- | 7475  2/6 | EA50  2/- | EF50  2/- | KT66 20/~ | PCL36 8/9 | U78  3/6| VULl 8/
3V4  @)-|6D6 29 |68J7  5/-|12AU7 5/- | 30FLL 10/6 | ATP4 1/p | EABCS05/6 | EFE0  4/6 | KT8l 10/- | PENA4 20/- | U191 1i/- | VU120 9/
5R4G 8- | 6E5  5/9 | 6SK7GT 4/9 | 19AX7 4/6 | 30L15 12/- | ATP5 %/- | BAF42 7/6 | EFS5 4/6 | KTs8 28/ | PENB4 20/- | U251 11/6| VU508 25/
5U4G 4/ | 6F1 9/- | 6SL7GT 4/9 | 12BA6 6/- | 30L17 12/8 | ATP7 4/6 | EB41 4/6 | EF86  6/6 | KTW61 4/3 | PEN45 6/- | U301 1%/-| WSIM  B5/-
5V4G_ 8f= | 6F5G  5/- | 63N7GT 4/- | 12BE_ 4/9 | 30P12 10/- [ AU2 80/ | EBOL  8/- | EF80  4/- KTZ41 8/- | PEN46 2/9 | U403 6/6| X78  26/6
5Y3GT 4/6 | 6F6G  4/- | 68Q7 @/~ | 12BH7 5/9 | 30P19 14/- | AUS  8/- | EBC33 6/- | EF91  2/9 17/6 | PL36  9/6 | USO1  18/6| X79  41/-
5Z4GT 8/ | 6F8G  4/6 | 6UAGT 10/ | 12C8GT 7/6 | 30PL1 11/~ [ AZ1  8/9 | EBC41 6/8 | EF92 2/ MLG 12/6 | PL8L 7= UABCSO 5/6 | XH1-5 §/-
6/30L2 10/~ | 6F1l 18/6 | 6U5G 7/6 | 12E1 19/6 | 30PL1312/6 | AZ31  %/9 | EBCS0 3/6 | EF98 10/~ | MSP4 12/6 | PLE2  5/- 7w | XP1-5 5/
6A7 15/ | 6F13  5/- | 6V6M  8/- [ 12J5GT 2/3 | 30PL1412/6 | CBL31 28/6 | EBF80 5/- | EF183 6/6 | MU14 4/- | P183  6/- UBC41 6/6 | XBG1-510/-
6A8G 12/ | 6F14 12/6 | 6V6G  6/6 | 1207GT 7/3 | 35A5 17/- | CK502 5/- | EBFS3 7/3 | EF184 6/6 | MX40 12/6 | PLs4  6/3 | UBCSL 7/-| Y63  7/6
BACT 8/- | 6¥23 9/6 | 6V6GT /- | 12K7GT 8/~ | 35L6 5/9 | CL33 12{6 | EBF39 5/9 | EL32 8= | N37 10/- | PL500 14/8 | UBF80 5/9{ Tubes
6AKS 4/6|6G6  2/6 | 6X4 = 3/6 | 12K8GT 8/3 | 35W4  4/9 | CY31 10/~ | EBL1 17/6 | EL33 17/6 | N78  15/- | PX4  18/6 | UBFSS 6/3| 3EG1  40/-
6ALG  8/- | 6B6  1/3|6X5G  4/8 | 12Q7GT 8/- | 3523 10/- | DAC32 /6 | EBL21 10/6 | EL34  9/6 | N108 15/- 8/6 | UCCed 8/6 | SFPT 128
6AMS 2/3 6I5M  6/6 | 6X5GT 7/6 | 128A7 /6 | 35Z4G'T 3/9 | DAFOL 3/3 BBLaI 27/6 | E141  Y/3 | NGTL 3/ | PYSL 5/6 | UCCS5 6/6)|5CPL  30/-
6AM6 2/p | 6J5G  2/6 | 7B6  11/- | 128G7 B/6|35Z5  5/6 | DAYOS 6/- | ECOS1 3/3 | EL42 %/ | NGT7 95j- | PY82  5/6 | UCFS0 8/6| CV1526 40/
6AQ5 8/~ | 6J5GT 4/6 | TBT 7l- | 128H7 2/9 | 37 5/- | DCCY0  8/- E0082 5/- | EL84 4/6 | 0Z4  4/- | PY83  6/- | UCH42 7/-| ACRI3
6AS7 22/8 | 616 J- | 705 10/- | 12837 8/9 | 42 4/6 | DF33 8/ | ECC83 4/6 | mLoo  6/- | poss 10/ | PYS00 5/9 | TOHSL 6/3 £3.0.0
6AT6 36| 6I7M  8/6 | 7C6 6/- | 128K7 2/9 | 50B5  6/6 | DF70 5/~ ) ECC84 5/6 | 7y ox 8- | Poss g3 | EY801 6/3 | UCLS2 7/8| VCR97 2//6
GAUS /.| 607G 4/3|7D5 /- | 135R7 B/-|50C5 /3 DFO1  9/6 | BCCss 5/9 py o DoC WS Re 4/- | TOL8S3 8/9| VCR517B
6BSG /- | 637TGT 8/6 | 7THT  5/- | 1287  20/- | 50CD6G35/- | DF92  9/6 | ECCS8  8/9 [~ -1 R1e /- | UFat 30/,
6BAS  4/9 | 6K6GT 5/-|7R7  19/6 | 19AQ5 7/ | 50L6GT 6/« | DF96 28/~ | ECFe0 6/6 | EM80  6/- | PCC84  5/6 | Ras/500 TUF89  6/-| VOR517C
6BE6 4/9 | 6K7M 5/- | 787  18/6 ! 20D1 10/- | 75 5/- | DH77 '3/6 | ECF82 6/- | EM81 %/- | PCCSY 86 59/- | ULl 6f8 30/
SETS OF VALVES
SPECIAL 24 HOUR SERVICE . DAF9!, DF9t, DKOL, DLO2, DLO4 . . Sevorsisr
OBSOLETE TYPES”A SPECIALITY Special 24 Hour DAF9, DF96, DKSNDDNEVV TRANSISTORSS% of 4; 25/~
QUOTATIONS FOR ANY VALVE NOT LISTED EXPI'GSS Ma:l AF114  9/- OC 9/6  OCTT 8/~ 0C82D /-
AF115 9[- 0044 4/ 0OC81 4/- 6/-
Postage 6d. per Valve C.W.0. No C.O.D. . ATI6 & OC45 38 OC8Im/pr oGl e
Send S.A.E. for list Order Service AELT o/6 OO 4ls o 126 OO0 Bi-
Manufacturers and Export Inquiries Welcome 0C28 16/~ OCT5 6l- 0C82 8/

TAPE PRE-AMP SSTR/7

Al Sllicon transistor, Zero hum. High gain and equalised
at 73" per sec. to give flat response output. Simple mod.
descrlbed in accompanying instructions allows equalisa-
tlon at all speeds. Suitable for all medium ,
impedance heads, Collaro, B.S.R., etc. 29 6
ASSEMBLED

Tone controlled high gain preamphﬁer designed specially
for application with the S83/9. All silicon transistor,
Zero hum, requires 12 volt + H.T. High Fidelity complete
with tone and volume controls. Separate in-

puts for crystal ceramic cart:rldges Sa]%d radlo 39, -
High gain pre-amplifier designed for use with SSHY/3.
Record amplifier will work directly from radio,

pre-amp matches to any ribbon or dynamm 29, 6
microphone. ASSEMBLED

ORDER FORM  jpstoossersemmovcs
TETBURY, GLOS. .
Please SUPPIY. covureriianrosisnsennans 5

Address

All KBDOCO Products are fully guaranteed and if you return
m}y product to us within seven days your money will be
refunded.

UNDOUBTEDL

COMPLETE HI-FI TRANSISTORISED TAPE RECORDING SYSTEM FROM I2 VOLTS
IDEAL FOR BUILDING A TAPE RECORDER IN YOUR CAR OR A PORTABLE UNIT.
NOTE THESE OTHER STAR FEATURES ¢ LOW POWER CONSUMPTION

SIZE % COMPLETE FLEXIBILITY IN DESIGN FROM SEVEN BASIC UNITS

RECORD AMPLIFIER SSH9/3

Fully transistorised. High voltage H.T. rail de-

rived from oscillator. Provides substantially con-

stant current record signal. 1 volt input sensiti-

vity. Power consumption 1mA at 12 volts and

1mA at 75 volts. Latter derived from

erase oscillator SS013. 45, -
ASSEMBLED

THE FINEST RANGE OF TAPE
EQUIPMENT ON THE MARKET FROM

Kedoco

s SMALL

POWER SUPPLIES

12 volt, 1 amp and designed to supply

complete tape system. 30 volt,

3 amp

designed to power Kedoco hi-fi 20 watt

power ampli
12 volt 59/~.

fiers.

30 volt 69/-.

MINICLASSIC 883/10

ngh ﬁdelitv 4 watt main amplifier: ideal for use
h SSTR/7 and makes complete tape amplifier,
16 cIs to 30 kc/s. Requires 12 volt + H.T. and will
operate directly from
crystal pickup. 8 transi-
stors and two diodes all
mounted on  precision
printed circuit board
musm power

watts into 3 6 9 ,-

MINICLASSIC

ohm speaker.

ASSEMBLED

Complete unit incorporating push pull transistor

oscillator giving adequate erase power and record-

ing bias. Fernte pot core push-pull oscillator,

irequency 50-60 kc, All silicon transistor. Pro-
vides high voltage (75v.) D.C. Rail ior operating

record amplifier, High efficiency unit requiring

12v. D.C. at 250mA. The only unit on

the market at such an economical 69, -

price. COMPLETE

KEDOCO ELECTRONICS also manufacture a

range of 20 watt hi-fi amplifiers. SS20/7, £9.19. 6

$8520/8 de luxe, 11 gns. SS20/9 table model, 19 gn:
% Subminiature FMRadio Microphone. SS007, 189/-

42/-.% Transistors, Zeners,
of these other exciting Kedoco

(standard power). SS008, £13. « (Extra
power) TV/FM Booster battery operated. bands I and 2, 88/3. De luxe mains model, band
Resistors and Capacitors, See Practical Electronics for details
Transistorised products or send S.A.E, for leaflets.
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% components list

Capacitors

Ct  200pF 19, C16 2000pF disc ceramic
C2 1000pF 19 C17 2000pF ,, "

C3 1000pF 19, C18 5000pF 2-4kV.

C4 2000pF disc ceramic Cl19 35pF

C5 5000pF ,, ” C20 0-05uF 250V.

Cé6 [00pF ,, D C21 50uF, 6V. Electrolytic
C7 2000pF ,, ' €22 2000pF disc ceramic
C8 2000pF ,, » C23 8uF, 350V, Electrolytic
C9 5000pF ,, = C24 2000pF disc ceramic
Ci0 100pF ,, 5 C25 0-0luF mica

CII 2000pF ,, o C26 0-0luF mica

Ci2 2000pF ,, ” C27 50uF, 50V

Ci3 100pF . . C28 “8uF, 350V s Electrolytic
Cl14 2000pF C29 5000pF mica

CI5 2000pF 2-4kV. C30 5000pF mica

TC1  30pF high stability trimmer

VCI  Air spaced tuning, 80pF or similar

VC2 100pF air spaced tuning

VC3  150-250pF or similar wide spaced (Eddystone
817 etc.)

VC4/VC5 2-gang 500pF or similar non-miniature
type.

Valves

VI 6C4 V5 6146

V2 OA2 Y6 6BR7

V3 6AM6 V7 12AX7

V4 6CHé V8/V9 2 x 807’s

Switches

2 pole 5 way rotary switch
I pole on/off ditto
I pole 4 way ditto
3 pole 3 way bank

Inductors

RFC! 2-5mH cored miniature type.

RFC2 Denco (Clacton) Ltd. type RFC5.

RFC3 Denco (Clacton) Ltd. type RFC9 (250mA).
Ti Woden UMl

Resistors

All resistors § watt except where marked
Ri  100kQ R16 270kQ

R2 2:2kQ RI7 1-8kQ

R3 4.7kQ 2W RI8 270kQ

R4 47kQ IW R19 3-3kQ

R5 [00kQ R20 470kQ

R6 2-2kQ 2W R21 100kQ 59,
R7 10kQ R22 100k 59,
R8 6-8kQ R23 3-3kQ

R9 100kQ R24 220kQ 5%,
RI0 22kQ IW R25 220k Q 59,

RI1 22kQ 5W (i0W for CW) R26 33kQ
R12 47 ohms | watt R27 33kQ

Ri3 33kQ R28 330 ohms 3W
R14 470kQ R29 47kQ 2W
Ri5 IMQ R30 15kQ 6W

VR 50kQ 2-watt potentiometer
VR2 500kQ potentiometer

Miscellaneous

5mA meter. 150-300mA meter,
necessary

or shunted as

Ten knobs. 75 ohms co-axial cable. Screened insu-
lated cable.

Three B7G holders, skirted type. Two cans

Three B9A holders with cans

Two UXS holders

Octal ceramic holder

Chassis 13 x 9 x 24in.

Panel 14 x 9in.

Universal Chassis runners 7 x 3in. and 4% x 3in.
(Home Radio, Mitcham), 20swg aluminium 4§ x
2%in., and 3 x 24in. (VFO box).

Screen about 6 X 5kin. with flanges. Two panel
brackets.

Ball drive. Tag strips. Two co-axial sockets.
socket strip.

Wire and formers for coils described. Wearite
PHF6 or equivalent.

Twin

is untuned on 3-5Mc/s there is no trouble from
instability.

13 is wound as in Fig. 3.

With L3 wound as shown, 14Mc/s should be found
with VC2 almost fully open. For 3-5Mc/s, VC2
is about half closed, and 7Mc/s falls between these
positions. L3 is supported on a pillar (or long bolt).

FUNCTION SWITCHING

Connections for this are shown in Fig. 4. The -
switch has three positions. This allows the trans-
mitter aerial circuit to be made before h.t. is applied
to the pa., while h.t. is removed before the aeriaf
circuit is interrupted. In addition, h.t. is always
present on the exciter before the p.a. is operating.

The front wafer has only two poles in use. The
rear wafer needs three poles. The latter wafer was
actually a 2-way 4-pole assembly, providing no
contact to any circuit at ‘“receive”. An ordinary
3-way wafer is equally suitable, of course.

Wiring is most easily carried out by soldering

coloured flexible leads to the tags as in Fig. 4, and
taking them down through the chassis. They can
then be identified and connescted below. The Net
switch is simply in parallel with S4. The speaker
muting and receiver co-axial leads are kept clear of
the aerial co-axial lead from S5. Short connections
are made to the points MC by placing tags under the
switch assembly bolt.  Adequately insulated wire
must be used for the h.t. circuits, and especially from
S8 and the modulation transformer.

TANK COIL

The p.a. tank coil is wound as in Fig. 5, using very
short leads. It is supported from the centre screen.
It is most convenient to prepare the coil with project-
ing leads, then to cut and shape these, and solder
them to the switch and capacitors.

This coil will allow loading of the transmitter by
any of the usual transmitter aerials. A dipole is suit-
able, or one of the popular multi-band arrangements.

Continued Next Month

m
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MONTHLY NEWS FOR DX LISTENERS

Times in GMT

Frequences in kc/s

THE BROADCAST BANDS

by JOHN GUTTRIDGE

Burma: Burma Broadcasting Service (Prome Road,
Kamayut P.O., Rangoon) has been heard in Burmese
on 4,795. Sign off is 1445,

China: Radio Peking (Broadcasting Administration,
Fu Hsin Men, Peking) reported in English 0830—0930
on 15,450/15,300/9,530 and in 25 m.b. Also 0930—1030
on 15,300 and in 19 and 25 m.b. A medium wave
transmitter located in Western China and beaming
Russian to Soviet Union is audible in the U.X. on
1,523,

Indonesia: Radio Republik Indonesia (P.O. Box 157,
Djakarta) has English for Europe 1900—2000 on 9,865/
9,690. The frequency of 9,780 has also been reported.
There is also an English transmission at 1430—1530 on
9,865/11,795.

Japan: N.H.K. (Tokyo) introduced a retimed
schedule at the beginning of April the most important
feature of which is the return of the evening service for
Europe from 1930—2030. Languages are German,
English and Swedish and frequencies are 9,700/11,965.
An English segment is retained in the morning trans-
mission retimed to run from 0630—0830 on 15,135,
Other retimed services in English or with English
segments are: North American 2345—0045 11,780/
15,135; North and Latin American 0100—0300 15,135/
15,235/17,875; Hawaiian 0630—0730 15,235/17,725;
Philippine, Indonesian and Malaysian 1130—1300
9,525/11,780/11,940; Southeast Asian 1230—15309,765/
11,705/11,875; South Asian 1330—1500 9,525/9,765/
11,780; African 1600—1700 9,670/11,780; Middle East
and North African 1730—1900 9525/11780. A new
set of QSL cards has been produced by N.H.K.

Pakistan: Radio Pakistan (71 Garden Road, Karachi
3) has English 0030-—0100 on 9,625. Dictation news in
English may be heard 1335—1350 on 9,820. This
frequency is also used for English news at 1500. The
UK English service at 1945—2030 now uses 7,100/
9,675.

Singapore: Radio Singapore (Broadcasting Division,
Ministry of Culture, P.O. Box 1902, Singapore) has
English 0200—0300 on 11,940.

Vietnam: (Democratic Republic): The Voice of
Vietnam, (No. 58 Quan-Su Street, Hanoi) is using the
new frequency of 11,720. Reported with Japanese
1330—1400. FEnglish transmissions, all on 11,840/
9,840, are aired at 1000—1030, 1300—1330, 1530—1600,
2300—2330.

Australia: Radio Australia (P.O. Box 428G, G.P.O.
Melbourne) now transmits in English to Europe from
0645—0745. Frequencies are 9,570/11,710. The North
American 1214—1315 English transmission is now on
11,840,
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New Zealand: Radio New Zealand (New Zealand
Broadcasting Corporation, P.O. Box 2396, Wellington
C1) uses 9,540/11,780 1700—1945, 0600—0845, 0900—
1145; on 9,540 0815—0845 (Sundays only); on 11,780
2000—2230. U.K. reception is reported best on 9,540
at 0900—1030.

Canada: Canadian Broadcasting Corporation (P.O.
Box 6000, Montreal). The North Canada service from
0230—0700 is now carried on 11,720/9,625. For the
2200—2245 transmission 9,625 has been replaced by
15,190. Other frequencies are 11,720/5,970. A new
QSL giving all verification details is now being issued.

U.S.A.: Although strictly broadcast band stations
RCA communications stations provide an interesting
catch. A very good QSL is provided. Try for WES 65,
New York on 15,460 and DZR 41 at Manila in the
Philippines on 19,980.

Radio New York Worldwide (4 West 58th Street,
New York, N.Y. 10019) expects to have the following
frequency usage until September 3. On 15,300 1200—
1400, on 15,440 1200—2400; on 17,780 1215—1800;
on 17,845 1800—2145; on 17,730 1500—2200; on
17,840 2200—2400.

Cuba: Radio Habana, (Apartado 7026, Habana)
transmits in English 0100—0330 6,170; 0330—0600
6,170/6,135; 1800—1900 15,340; 2010--2140 11,735;
2050—2150 15,300/15,270. ’

Haiti: Radio Station 4 VEH (Box 1, Cape Haitien)
has English 1030—1400 on 11,835/9,770/6,120/2,450.

Brazil: Radio Sociedad da Bahia (Rua Carlos Gomes
57, Salvador) reported with a powerful signal 2240—
2330 on 11,875. Frequent identification given during
programme of Latin American musics. Some reports
give the frequency as 11,871. Also heard on 15,160
up to 2,000.

Radio Feira de Santana (Casilla Postale 32, Feira de
Santana) can be heard over ZYN37, 4,765, at 0030.

Radio Brasil Central (Casilla Postale 330, Goiania)
is reported with ZY'Y2 on 5,000 at 2400. The station is
listed on 4,995. 5,000 is a frequency reserved for stan-
dard frequency transmitters.

Radio Rio Mar (Casilla Postale 443, Manaus) has
been heard with excellent signal at 0030 on 9,695.

Clandestine: Radio Scali has been heard on 13,800
with sign off at 2205. Does anyone know anything
about this station?

Thanks to reports and help this month go to S.
Ormerod, John W. Smith, Middlesbrough High School
SW Club, A. E. Martin, M. Goodwin, S. Peter Jones,
S. Shaw, “Sweden calling Dxers”, B. Petifer, S. L.
Brunt, G. Roberts, J. Halpin, Roy Patrick, Radio New
York Worldwide, W. F. Goulding, C. Skelcher, A. J.
Jenkins and the Swiss Broadcasting Corporation.
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MAIL ORDER & ALL ENQUIRIES TO: DEPT. PW, 3-§ EDEN GROVE, HOLLOWAY, LONDON, N.?7, Tel. NORth 8161/5.
9 Camberwell Church Street, S.E.5.

LOKDON:
18 Tottenham Court Road, W.1
23 Tottenham Court Road, W.1
309 Edgware Road, W.2.
109 Fleet Btreet, B.C.4.

162 Holloway Road, N.7.

MUS 5928/0095

MUSeum 3451

PADdingion 8963

FLEet Street 5812/3
- NORth

220 Edgware Road, W.2.

7941

CROYDON: 12 Suffolk House, George Street.

PANTIYA
GROUP OF
COMPANIES

RODuey 2875 LIVERPOOL: 52 Lord Street. Royal 7450
PADdington §607 MANCHESTER :
g%/%i‘ E“‘Ii}tll..llsi') (?';v?‘ liM ll‘\:I 4. Blackfriars 5379/5246
ol : 125 The Moor. Sheftield 20993
MUNicipal 3250 NOTTINGHAM: Eastown House, Lincoln 8t

BRISTOL: 26 Merchant Street, Bristol 1. Bristol 20261

Nottingham 45889

SUPERB NEW
STERN-CLYNE

FM1 Kit of parts
Assembled and tested

FMI VHF TUNER

equipment. Reliable easily aligned circuit employs RF stage, tuned anode
tuncd grid ireq. changer, 2 I¥’s, Noise Limiter and Ratio Detector. Input sens.
db. req. changer, 2 I¥'s, Nolse Limiter and Ratio Detector. Input
sens. 100mV for 40 db. Distortion less than 1% at full deviation. Power req.
200v at 20 mA and 6.3v at 1.8A. Panel black and silver-grey, size § x 5in.

Specially designed for the Amateor
builder, & new sensitive tuner umit
that provides stable, interference-
free recepiion of BBC FM {rans-
misgions. High quality output
signal ensures optimum perform-
ance from any Hi-Fi audio system,
superb styling makes for har-
monious installation with existing

-£7.9.6 carr. 4/
£10,8.8  Carr. 4/-.

Optional Power Pack available.

HIRE PURCHASE
TRANS. AVAILABLE
FOR ALL GOODS
OVER £13.10.0.

POCKET
MULTIMETER

GARRARD 3000

AUTOCHANGER

Intended for uge with high compliance
cartridges and featuring a low mass arm
that minimizes record wear, Four stan-
dard speeds. Finished dark grey with
chrome relief. Clearance required 133m.
wide x 12}in. front rear. Above board
43in, below 2in, For 100/130v and 200/
250v AC. Complete with 9TAJHC cart-

ridge.
£8.8.0 i

EXGLUSIVE OFFER OF TOP QUALITY REGORDING IAPE

New American branded tape by world renowned manufacturers and equal in quality to
the best obtainable snywhere. Guaranteed splice free, red oxide coated, with full frequency
responge and uniform output. Resistant to moisture, heat,"cold and abrasion. Available
in a wide range of Acetate and Polyester qualities. each distinctively boxed and cello-
phane wrapped in colour coded cartons showing recording times at 7%, 33 and 13 ip.s.

Compare the prices !
POLYE

RANGE AVAILABLE:

STER ACETATE
33in. 600ft. Double Play 11 6 5in.  600ft. Standard 86
7in.  1,200ft, Standard 12 6 5in.  900ft. Long Play 10 0
5in. 1,200ft. Double Play 15 0 5%in. 1,200ft. Long Play 12 6
7in. 1,800ft. Long Play 200 Both types post and packing 1/-
52in. 1,800ft. Double Play 22 6 per reel. Four or more reels post
7in. 2,400ft. Double Play 25 0 free.

Carr. 2/~

A really versatile instrument that makes
& handy pocket-size tool, Measures AC or
DC voltage in three ranges of 0-15-150-
1000v. Resistance 0-100,000 ohms, and
Current 0-150 mA.DC. Sizeonly34x2% x
1%in., with ingenious dial design providing
a clear, easily read scale. Complete with
battery and test leads.

MEMBER OF THE

TEST 8

20 Gns. o

NEW ADVANCED
DESIGN....

VERITONE

Compact
Communications
Receiver

a’fqﬁ’i

New, highly developed
communications receiver has

portable radio proportions and 2 performance comparable with many highly expensive

Ireceivers. f

coverage from 540 ke/s to 30 me/s takes in all

broadcast bands, shipping,world-wide short wave and amateur bands. Built in super features
include extra large dial. *8’ meter, variable pitch BFO, Noise Limiter, extra quality lond-
speaker, extending rod aerial to receive all but more distant stations. Extras inolude phone
output, Standby switch, ete, Uses ultra modern multi valves 12BES, 12AU6, 12BA8, 50005

and silicon rect. Meticulously constructed an

d handsomely finished in attractive metal case.
Only 18% x 5 x 8in. deep. Essential lor all serious listeners yet cheaper than many com~

mereial sets. For 200/250 volts mains operation.

Special offer of
12 inch

High quality, all Britigh
units with  built-in
tweeter cone, and a
high flux magnet that
ensures wide range
teproduction. Handles
@ watts easily, Heavy

39/6
Carr. 8/6

pressed steel construction, Available for 15
ohms or 8 ohms impedance.

MULTIMETER

Compact all purpose tester with 12
specially selected ranges for all home
and motfor car wiring and servicing,

amatenr radio, TV fizing, electronic
hobby work, etc, Extremely robust
construction  employs rugged large
scale meter movement and plug-in range
selection to obviate switeh wear defects
and ensure trouble-free life. In tough
metal backed impacet resisting ocase

MAGNAYOX 363
TAPE TRANSPORTER

Manofactured to precise limits that
permit recording and fape playback
to the highest standards set by the
Music Industry. Simple reliable design
employs a single high-duty motor
with heavy fiywheel. Features include
fagt wind on and rapid rewind, pause
control, 3-speed selection with inter-
Jock, built-in revolution indicator,
piano key controls. Speeds 1, 3%
and 74 i.p.s. Wow and flutter 0.15%
on 7} 1.p.s. Max. spool size 7in. Playing
time up to 120 min. per track from
1,200#t. standard tape. Size 184 x
-11in, plus 5}in. below mounting
board. With 3 track heads, £10.10.0.
With 1 track heads. £13.19.6. ddd
10/- carriage and insurance.

HF/TR3
TAPE AMPLIFIER

Easily the best complete tape amplifier
available to the home builder. Supplied
already matched for the Magnaves 363

TAPE PRE-AMP
AMPLIFIER
TYPE ‘/C’

s v devel

d by Mullard Labora-

tapedeck, but may be readily tehed
to most other decks.

Features include: switched equaliz-
ation for all speeds (CCIR standards
at 7% i.p.a) Treble boost incorporated
during Record. Bass boost . during
playback, speaker output natched
for 8, 7.5, and 15 ohms, additional
outpyts for extension speaker, phone
monitoring on HRecord and Hi-Fi
playback through existing systems,
Inputs for Mic. Pick-up, and VHF
Radio. Valves: EF86, ECC83, ETi84,
EM81, EZ81. Size overall: 11 x 6 x 6in.
(Panel 133 x= 38in.). Power pack on
geparate chassis size 74 X 3 x 43in. Amp.
and power pack. Kit ot parts £13,18s,
Assembled and tested £19. Add 7/6
carriage.

Carrying Case specially designed to take
Magnavox 863 and HF/TRS unib.
Superbly constructed finish, dark grey
cloth. £5 extra.

10in. x 6in. elliptical speakersuitable for
use with above.

tories for use with high quality replay
matehed for use with the Magnavox
systems, and supplied specifically
863 tapedeck., Features include:
ferroxcube pot core inductors for
treble equalization, push pull oscillator
incorporating ferroxcube transformer,
adjustable output for matching to
existing high-quality amplifier systems,
inputs for Mie., Pick-up, Radio, ete.
Valves: 3 x. EF86, EC82, and EMSL.
Totally enclosed in case size 11} x 6} X
3Zin. high. (Panel 112 x 3%in.) Power
supply of 300 vdc at 25 mA. and
6.3 v, at 1.5 A. is on separate sub-
chassis gize 6} x 43 x 4§in. high to
facilitate remote location from tape
heads. Pre-amp and power pack Kif
of parts £14. Assembled and tested

8£19. 10s, Add 7/6 carriage.

Ranges: 0-10-250-500-1,000v. A.C. and
D.C. (sens. 1,000 ohms per volt) 0-1-250
mA D.C. current. 0-10,000-100,000 chms
resistance. Size only 4" x 81 x 13"
deep. Complete with fest leads and
battery.

The Remarkable
VERITONE 300

pere ey

[l

ONLY Carr. 5/-.
£6'6'0 A small size, quality
consfructed amplifier
with a big 4 watts output thai is
adequate for nll domestic uses. Features
include separate Bass and Treble con-
trols, and, when used a good qualty
speaker, results are indistinguishable
from many more expensive outfits.
Ideal for quality home-build repro-
dueers, portable lead guitar amplifiers,
ete, Rize only 8} x 4 x 1iin. Grey
hammer finish with brushed aluminium
front panel. For 200/250 V AC mains,
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THE AMATEUR BANDS

by DAVID GIBSON, G3)DG

MAJOR tragedy this month. A bumper crop of
‘real fab” logs but not enough room on one page

to get them all in. So my thanks to all those who
did send in those very excellent reports and sorry if
yours is not in print this month.

<

Top Band

Conditions all round have varied from superb to
even more superb. From Portsmouth G3SED informs
that topband is not merely alive—it’s positively
crawling. Proof of this is Mike’s QSO with ZL3RB
(New Zealand) when the ZL was 579, This is no freak
cither since ZL3RB has also worked G3RPB and
G3RFS on this band. Even on 20 a ZL is DX so how
does one describe it on topband? So fantastic have
conditions been on this frequency that 9VILP (Ex
9M4) sent Mike a tape of his (Mike’s) sigs. arriving
there at 599! The log for the past couple of weeks at
"G3SED  reads—EP2BK/MM, HKA4EB, ISIFR,
VE2UQ, VE3LI, WIBB/1, WIHGT, WIJXV/KP4,
WIMO, W2AQV, W2IU, WA4LDM, WSHGW,
WIPNE, WOVXO, WOYYG, ZB2AM, Z1.3RB,
4UIITU, 9HIAE, 9L1HX, 9VILP. Just for the
record the antenna is a Marconi with 85ft. semi-vertical
section and tuned against an earth mat, half a square
mile in area! (Must get the XYL to knit me one for
Christmas out of ex-gvt. telephone wire.)

10 Metres

At the other end of the spectrum we find those
openings on 28Mc/s getting more frequent. In March
openings came on the 6th, 12th, 13th, 16th, 19th and
20th. Chris Clarke comments that the openings on
19th, 20th, were just 28 days after the amazing con-
ditions and openings to “W” land on February 19th
i.e. approximately the sun’s rotational period. Wonder
if the real keen types phone Jodrell Bank to check what
the sun’s up to before switching on? The log Chris
(Farnham) sends for 10 metres is as follows, all on
phone too—CE8AO 55, CR6AL 54, CR6BX 54,
CR7IZ 57, CX1BY 54, CX2AY 57, CX7AAS 57,
EA8EV 57, EL2AP 55, FSTRT 54, plus scores of G’s.
All between 1300 and 1900hrs. Others include HK4KL,
LUSEVH, PY2AQQ, UAGFEG, UL7APG, VP6IC,
YV5BPJ, ZEIAN, ZE2JA, ZES5JS, ZS40I, ZS6JK,
Z39], 4X4AIH, 912DT, 9J2VX.

Fifteen and Twenty

Fifteen and Twenty have been superb at times and
sometimes so much DX about it’s been difficult to
decide who to listen for. An indication of these happen-
ings can be judged from the following log from Chris
Claydon (Fife) 840C, the log is not in alphabetical
order, just as they queued up at the antenna for recog-
nition on 15, VSOKRV (Kamaran Is.) ZS1ACO,
. CNBLK, VQSAW (Mauritius), 9K2AD, ZCATX,

JASBIL, PY2CTF, VSSAMD, 9J2WR, K V4CI, 6WSLQ,
WOKDF, 5RS8CB, 7G1A, TNSAA, VOIAW,
WASMSR, VE3YD, CR6JA, 9HIR, ZE1JR, CR71Z,
ZS6AAC, W6QI, W6MSM, ZB2AM, VE3AZZ,
W2CSQ/MM, KP4BFF, K7UKS, CMIAR, COSFS,
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CX2FD, CX9AAN, FG7XX (Guadeloupe) HK7UL,
MP4BEU, OA4UO, PI2ME (St. Maarten) PZ1BE,
TF2WJS, 9Y4LZ, 7TQ7LC, 7X2AH, 9K2AD, WA 1EAV/
VP9, VU2FN, VU2GC. C. Clarke (Surrey), 12 valve
‘homebrew s/het, 33ft. piece of wire, also on 21 all on
phone logged. JA-1CIA, 1DQL, 1LVS, 1NSJ, 2AYP,

. 2BRR, 7BEI, @BLU, K-1ZKW, 2VTC, 2KZX/MM,

3NHL, SMOH, 8AXK, 9AWK, KR6DJ, KV4CX,
MP4BAA, OA4KY, OD5BZ, OX3JV, SVIAB,
UA3KAO, UA6AW, UA9UH, UW3IN, VE3AXF,
VK2NN, VS6AJ, VS9AFR, W-1EEP, 2GKZ, 3FF8,
4GHT, 5PMZ, 8DAF, 9HOG, BYCT/MM, YWSAX,
YVI1SB.

Tan Black’s HE30 (Kent) informed him of the’
following stations on 20 via his multee antenna—
CN8BV, CR6CN, CR7GF, CROAJ, DUIBA, EASH,
FG7XL, HIISO, HISXMT, HK@AI (San Andres Is.),
HL7AZ, HR1JMF, HS1JMF, KG4BD, KL7TWAH,
K2GGN/P/KL7, KP4RK, KZ5PW, LA2JK/P (Jan
Meyen Is.), OD5BV, OH@NI, OX3YK, PJ4AC,
PZ1BW, ST2BSS, VEIAED/P/SU, TF3EA, VK7RX,
VK9DIJ, VP2GLE, VP5RB, VP9BN, VQ8BJ, VQ9HB
(Seychelles), VS9KRV (Kamaran Is.), XEICCW,
XW8BM, YSIAG, ZB2AJ, ZCACI, ZD5D, ZF1XX
(Cayman Is.), 4X4BL, SAITS, SA3TS, 5A5TJ, 5ZAGT,
601AU, 6Y5AR, 7TQ7LA, 7X2MD, 912VX, 9K2AM,
IM2AA, IM6NQ, 9Q5HF, 9VIMY. All on phone,
s.s.b./a.m.

Eighty

Eighty metres totally deserted! One of those dis-
agreeing with this is Chris Peel (Stoke-on-Trent),

- 8750, 45ft. l.w. he heard the following on s.s.b. all

around 2400hrs. W1, 2, 3, 4, 5, 8, 9, @, VEI, 2, 3,
VO1, CN8AW, EASIC (Ifni) 4S1WL, OHONF, OX3KI,
SM6CKU/MM (off Ceylon coast) VK2AVA (1900hrs.)
VKA4FJ, ZB2AO, 6WSCW, 912MX. F. Simpson
(Hull) confesses to hearing on 80-CN8MT, KP4ASP,
KZ5FX, OH@NI, PJ3CD, TF3ST, UBSCEP, UW9AF,
VEL, 2, 3, VOI1, VP2AA, VP7NS, VPSDC, YV5BWY,

© ZLALM, 6Y5XG, 7X2AH.

Odds and Ends

Something to listen for this month? Try the follow-
ing, VR6TC 15/20 s.s.b. daily skeds, KX6JI 20 c.w.
(Japtany WA9QIW 29100 kc/s using 5 watts! HP9FC/
MM on board ship on the New York/South Africa
run. VPSGC (Grand Cayman) evenings only due to
p.s.u. problems. VSIK (Kamaran Is.). VQ9HB will
be visiting 7Q7 (Aldabra Is.) 601AU to do a jaunt
round Jordan as JY1AU. 9Q5HF a missionary station
starting up again with skeds to W-land, nice to hear
you back gents. Contests for the keen include June 4th
and 5th, National Field Day, 4th and 5th, CHC/
FHC HTH QSO Party, 12th R.S.G.B. National
Mobile Rally at Wethersfield, Essex. 19th D/F Quali-
fying Event, July 3rd. 144 mc/s Contest (Portables).

Lastly if you can put the logs in alphabetical order
it does help your columnist’s ageing eyeballs, (after a
couple of hours all the callsigns start to look the same!),
Deadline this month is 20th, how about a log from
you this month?
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commentary by

HENRY

No 22
Sending
it

back

OW many times have you
—§ picked up a piece of faulty
equipment and felt like
wrapping it around the manufac-
turer’s neck?

More and more often in latter
years, we’ll be bound. Built-in
obsolescence, intentional or other-
wise, seems to be the watchword
of the “sixties”! And nowhere
is it more apparent than in the
radio industry — the domestic
sector, at any rate.

Wrapping it around the manufacturer’s
neck.

These wry thoughts are sparked
off by some Mullard pronounce-
ments on the subject of servicing.
A while ago, the Mullard Films
and Lectures Organisation were
bustling up and down the country
meeting radio dealers and their
engineers and warning them that
the near future would bring many
more solid-state devices on the
market. .

They were concerned with the
reluctance of many radio dealers
to tackle the servicing of transis-
torised equipment.
even more worried about the
growing (we nearly said escalat-
ing) number of sets Dbeing
returned to the manufacturer’s
service departments.

“You won’t be able to send’em
back so easily when hybrid and
fully transistorised TV gets into
full swing—which may be sooner
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They were

than many of us suspect,”’
warned Mr. Ian Nicholson.

Won’t they, indeed! Henry
would not care to take bets on it.
Mr. Nicholson, usually so assi-
duous with his homework, has not
been looking at the few examples
of transistorised TV at present on
the market. It may not be a
feasibie proposition to wrap them
up in brown paper and trust them
to Her Majesty’s Mails, but all
the “mystery bits” are remov-
able in sections, once you have
managed to crack open the
cabinet, .

* * *

On the subject of radios, Mr.
N. was also off the beam. He pro-
ferred a mild amazement that 60
to 70 per cent of returned
receivers had “mechanical” faults.
Broken aerial coil leads, cracked
ferrite rods, poor switch contacts,
faulty earphone sockets, broken
components — these were just a
few of the things that should
have been cured * at source ™.

Granted—but where is the
source, and why, in fact, are so
many mini-midgets packed and
dispatched to the manufacturer
instead of to the dealer’s work-
shop?

First, the time source is the pro-
duction line at the factory, where
many of these faults can be cir-
cumvented. This especially applies
to dry joints, tightly wired compo-

_nents that strain both the foil and

themselves, and cracked PC
boards.

* ® *

Looking deeper the prevalent
fault of the broken aerial coil, the
cracked rod, and even faulty
switch contacts, can be the result
of downright bad construction.
Add to this the knobs that either
invite a heavy thumb to dislodge
a control from the board (or the
board from the cabinet) and the
other type which defies removal

Wi@hout something, somewhere
going ““ Crack ”’!
Add the self-tapping screws

machine fitted so tightly into
plastic mouldings that one attempt
at removal must inevitably strip
the thread. Add a dozen more
examples any service engineer can
give you and there, Mr. N. is the
reason the dealer just will not
waste his time on the mini-midget
set.

Dealers can be excused for
risking manufacturers’ service
charges and postage and hoping
to recoup their losses from the
customer—at least, this worthy is
more likely to pay if he thinks the
“proper authorities” have dealt
with his precious little monster.

Managed to crack open the cabinet.

As a typical Henry afterthought
—manufacturers who perpetrate
such atrocities deserve to have
them dumped on their doorstep.

Finally, Mr. N. take heart. This
state of affairs is not the fault of
Mullard (or Brimar, or G.E.C))
whose original designs may be
impeccable — often brilliant. We
can lay the blame squarely at the
door of the cost-conscious pro-
duction boys who interpret the
circuits in terms of cheaply avail-
able hardware. _

How many home-built sets
based on Mullard circuits do our
readers return, Mr. N?



GREAT deal of interest has resulted from my

article in the June, 1965, edition of PRACTICAL

WIRELESS entitled “Using a Portable in a Car”
and many readers have asked for circuit and con-
structional information for a wideband medium-
frequency amplifier that can be connected between
a simple car-type aerial and the aerial socket of a
transistor portable.

One of the biggest problems in running an
ordinary ferrite-tod aerial portable in a car lies in
overcoming the screening due to the metal body. The
connection of a car-type aerial direct to the aerial
socket generally gives only marginal improvement
due to the limited amount of signal that such-an
aerial can abstract from the radio wave and the poor
coupling coefficient between the aerial and the set.

An amplifier can overcome these problems by
boosting the aerial signal about ten times and by
serving as a matching device between the aerial and
the aerial socket of the set. Of course, the directional
properties of the set are also outweighed when the
majority of signal is by way of a boosted outside
aerial.

RE-RADIATION

The article in the June edition also mentioned
re-radiation of the boosted aerial signal in the car
itself as a means of avoiding connection between the
amplifier and the aerial socket of the set. At the
present time the added complication of this tech-
nique is barely necessary because most transistor

sets have an aerial socket anyway, and those that
have not can easily have a coupling loop fitted, as
this article shows. This ensures maximum signal
transfer from the amplifier to the transistor set at
all times. Thus, this article can be considered as a
sequel to that in the June edition. It gives details of
a circuit and suggestions for the construction of
a suitable wideband amplifier. The amplifier also
has facilities for the powering of a transistor port-
able from the car battery itself, thereby relieving the
drain on the internal batteries of the set when it is
used in the car.

The circuit of the device is given in Fig. 1. There
is not a great deal of non-convention in this circuit,
and the amplifier part follows ordinary practice.

The aerial signal is fed to the base of Trl via the
isolating capacitor C1. This has a fairly high value
to avoid attentuation of the higher frequency signals,
since the impedance at the base is in order of
1kQ. This value is desirable since the amplifier may
be fed from a screened cable from the aerial (see
later). A very small forward current is applied to
the emitter junction of Trl by the fairly high value
base resistor R1. This results in an emitter current of
about 400uA at normal temperatures. The collector is
loaded with an r.f. choke which has an impedance
which is high at all medium-frequencies, falling
around the 2Mc/s mark. This choke, in conjunction
with its self-capacitance and the collector capaci-
tance of Trl, resonates around 200kc/s, thereby
giving a substantial lift on the Light Programme
(1,500 metres).

LIGHT PROGRAMME BOOST

i 5 Interiead A lift here is often desirable in many
OC%@C °C‘71§f5“'§1§;: nd areas of the country where the lw. Light
) Programme is not all that easily received,
' y .V&Aﬁj—wlggv—% particularly in a car. True, the m.w. Light
47KQ Programme may be receivable, but then
d after dusk this is often masked by a very
g&gm bad adjacent station interference. The Light
o% T _ ks o Programme 1is rathpr important now that
uF 19 L car the BBC is extending its “popular” pro-
SimmZonmem 1o O‘fa,-__r patier,  gramme into the early hours of the morn-
p=it AN '-j- T ing from this transmitter—particularly so
OAzaz7 § far as late night and early morning car

st - Supoly -z drivers are concerned.
© 22 transistor The amplified signals at the collector of
(TR, RFC3 Trl are papamh_vely—c_:oupled to the‘:‘ base o,f
:l/may ho o -L Tr2. This transistor is virtually a “ buffer ”
147 be used *See ;F ce stage. It is arranged in common-collector
] il icoaxial lead to o-osuT (emitter-follower) mode, so has a high

A__Metal case 1] iset aerial socket __ 4 _Metal case

Fig. I: Circuit diagram of the unit.

input impedance and a fairly low output
impedance. This means that Trl is not
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unduly loaded so keeps its fairly high gain and that
a resonable match can be attained into the aerial
socket of a transistor portable. The signal
at the emitter of the transistor is fed to
the aerial socket of the 'set through the coupling
capacitor C3 and a screened coaxial lead. C4
provides decoupling, but by adjusting the value of
this -capacitor the gain of the device can be
varied. For instance, if the value is taken down to
0-0051F the overall gain of the amplifier is reduced
by about 6dB. R4 is the associated decoupling
resistor, and it also protects the transistors from
thermal runaway, for if the temperature of transistors

is caused to rise—by the unit being exposed to the-

sun through the car windows or by it being placed
in the air stream from the car heater, for instance—
the emitter/collector current of the transistor is
limited to a safe value by R4. Without this resistor,
the emitter/collector current of Trl could rise to a
value of destruction. The current in Tr2 is somewhat
limited by R3, however.

Tr2 takes little more than about 400uA at normal
temperature, so the total consumption of the amplifier
is less than ImA! The transistor currents have pur-
posely been kept low to minimise noise, and over-
load problems are not all that serious in practice. If

one drives close to a powerful transmitter with the’

amplifier working, a whistle, buzz or other charac-
teristic breakthrough may occur, but this lasts only
for a short period of time. When passing an airfield,
for example, a buzz may occur when the radar aerials
beam energy on to the car.

POWER SUPPLY

So much, then, for the amplifier part of the circuit.

The remaining part concerns the power supply. The
unit is designed to work from the car battery, and
there is also a voltage regulated supply therein
enabling the transistor set to draw its power from
the car battery, if required.
Stabilisation is provided by the zener diode ZDI.
The zener stabilises at 9-1V (from a 12V car battery,
as shown in the circuit). The zener current is adjusted
by the series resistor R5. It will be noticed that this
diode is connected across the supply for reverse con-
duction. That is, with the ‘“anode” connected to
supply negative. A characteristic of this kind of diode
is that at a certain value of reverse voltage there is
heavy conduction. This is called the *zener
voltage ”, at which point the effective diode
resistance is very low. The voltage then across the
zener diode is independent of the applied voltage,
so that should this vary the zener voltage remains
substantially constant.

Such a device is necessary to operate a transistor
set from a car battery for the battery voltage may
vary from about 11V in a discharged state up to
about 14V when fully charged. The voltage across
the battery is also affected by the amount of power
being supplied by the dynamo and by the load on
the battery due to the electrical equipment in the car.
If the amplifier is to be used solely from the car
battery without the transistor set itself drawing
power from the supply, then thé zener diode and
the 500 resistor can be omitted. Slight variation of
voltage so far as the constant-current amplifier
circuit is concerned is of no consequence.
Nevertheless some form of r.f. filtering is desirable,
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% components list

Resistors I((all EW. unless otherwise stated)

Rl 47kQ 4-7kQ
R2  47kQ R5 500 2 watt
R3  2:2kQ
Caéala{:itors (all 12V wkg. unless otherwise stated)
C2 .0 ‘
C3 (0-054F
C4
€5 0-1uF 25V wkg.
C6  0-05.F

Semiconductors:
Trl  Mullard OC45
Tr2 Mullard OCI71
*ZD1 Mullard Zener diode type OAZ227 (connection
E2 with “eyelet” to cathode) or equivalent.

Chokes:
RFCI 10mH miniature h.f. choke (Home Radio
Mitcham Ltd.)
RFC2

REC3 [ [A TV-type suppressor choke (Radio Spares)

Miscellaneous:
2-oz. tobacco tin. Tag strips. Aerial socket. Sundry
. wire, etc.

*Important: The connections to the diode must be
reversed when a diode with eyelet to anode (cathode
to stud) is used. For operation as a zener diode it is
important that the cathode is connected to positive
voltage.

particularly to keep the high-frequency components
of the electrical pulses produced by the ignition and
clectrical equipment of the car from the amplifier
supply. This is taken care of by the two chokes,
RFC2 and RFC3, and the 0-1xF capacitor C5.

CONSTRUCTION

The amplifier can easily be built into a small metal
box, an ideal housing being a 20z. tobacco tin. How
such an amplifier can be built into such a housing is
revealed in great detail in Fig. 2. This shows that
the components are supported in the tin by seven tag
panels, four with five tags (carrying three tags
isolated from the tin) and three with three tags
(carrying two tags isolated from the tin),

An important point to note is that the tin itself
is not used as a common earth. That is, it is not in
direct electrical connection with either the positive
or negative supply. This is to avoid any possibility
of a short circuit relative to the car electrical system
should the metal of the car make contact with the
tin. From the r.f. point of view, however, the tin is
connected to supply positive through C6.

It will be noticed that the braid of the coaxial lead
to the set is directly terminated to supply positive on
the amplifier circuit. It is essential, therefore, to
ensure that the braid of this lead does not come into
contact either with the tin or with any metal part of
the car. It is led out of the tin through a rubber
grommet.

ZENER MOUNTING

The construction of the amplifier is so straight-
forward that no comment is necessary apart,



perhaps, from the mounting of the zener diode.
The =zener chosen is a 7W type at a case
temperature of 45° C. A small heat sink is
thus desirable and this is made from a piece of
copper plate of about tin. thick measuring %in. by
3in. This is threaded to accommodate the zener
and is soldered to the two isolated tags of the three-
tag strip, as shown in Fig. 3. It is arranged so as to
be isolated from the “earth ” tag and from the tin
box. Circuit connection is then made to the tags,
as shown in Fig. 2. The eyelet connection on the
zener is soldered direct to the tag on the adjacent
strip as also accommodated by C6. The diode is
thus adequately supported mechanically and is easy
to connect electrically.

Rubber grommets are used for leading in the car
battery cable and for leading out the wires for
connecting to the battery circuit of the transistor set
(in place of the internal battery).

Extreme care must be taken with respect to the
polarity of the battery supply to the transistor set
and with respect to the polarity of the supply from
the car battery to the amplifier unit. Reversal of
polarity in either case could lead to serious damage
to the transistor set and the zener diode and also to
alteration in the characteristics of the amplifier
transistors. It may be a good idea to incorporate
non-reversible plugs and sockets in the “car
battery” and “supply to transistor set” leads,
making reversal impossible.

EARTHING

In Fig. 2 the aerial socket, Skl, is of the insulated
type, catering for the plug which is usually employed
on car aerials. There is no “earth > connection on

this, just a single tag to Cl. Fig. 1, however, shows
a connection from the “earth” tag on this socket

This

to the ‘'metal box housing the amplifier.

- socket

-1l -
Coaxial lead to Supply to
set aerial socket! I transistor set

Fig. 2: A suggested method of construction.
Fig. 3: Method of mounting the zener diode.

Fig. 4: Here a connection is made between the metal of the car and the tin
box through the braid of the aerial connecting cable. A screened aerial cable
and earthing of this nature would be required in cases of obstinate

interference problems.

Fig. 5: A simple aerial coupling coil.

car
battery

connection would be used only in cases of excessive
car ignition interference, and would generally be
made through the braid of the cable to the car aerial.

This means that if the “ insulated ” type of socket
is used, a connection would be made between the
tin box and the braid of the screened aerial lead, as
shown in Fig. 4. Here there is a connection between
the metal car body and the box of the amplifier, via
the braid of the aerial lead.

If the amplifier is tried with an ordinary car radio,
or if there is any possibility of the braid of the signal
connecting lead to the transistor set coming into
contact with the metal of the car (bearing in mind
that this is connected to one side of the car battery),
then the braid MUST NOT be connected to supply
positive as shown on the circuit and in Fig. 2, but
it should be connected direct to the tin box on one
of the earthing tags. Indeed, this method of
connection may prove advantageous even when the
amplifier is used with a transistor portable should
interference be particularly troublesome.

OPERATION

The unit doés not require any adjustment, but the
circuit should be very carefully checked before
connection is made to the car electrical system. It
is desirable to try the unit on a 9V PP4 battery with
the zener diode disconnected before connecting it
to the car system.

With the zener out of circuit, the total amplifier
current should be a little below ImA. The best way
to check the unit is thoroughly to screen the
transistor set with which it is to be used. One way
of doing this is to put the set into a large metal tin
(such as a biscuit tin) so as to cut off all signals via
the ferrite aerial. With a 10ft. length of wire or
car radio aerial connected to the amplifier and the

—continued on page 146

Zener diode
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e ———Copper plate
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ADIO construction, which of course includes

making anything from short wave receivers to

electronic time-bombs, is undoubtedly the
pre-eminent technological hobby. This article, how-
ever, is intended to serve as an introduction to an
equally fascinating, though * offbeat” branch of
recreational wireless — collecting “ vintage ” appa-
ratus.
the collector and the briefest reference to the histori-
cal development of wireless must be made.

Early Equipment

Now the two decades from 1900 to 1920 saw the
first primitive spark apparatus of Marconi and
others giving way to more and more sophisticated
equipment, until fifally conventional valve circuits
were firmly established. Practically all the historic
equipment surviving from this period is now safely
preserved in museums and private collections. But
the same cannot be said of radio receivers dating
as far back as the commencement of broadcasting
by the BBC in 1922. This leaves the field open to
the collector: let us see how he is rewarded.

From the inception of broadcasting, until nearly
1930, the majority of receivers were homemade,
This association with the world of the radio con-
structor as well as the very age and scarcity of the
equipment makes sets and components of the
“twenties ” specially interesting to the collector.

There is, even here, more than one field for -

™:R ADIO COLLECTOR

P.N.WOOD

Components of this period are far different in
size and shape from those used today. Sometimes
they also performed circuit functions which are
now never required. For example, most valve re-

" ceivers used a special type of holder into which

were plugged two multilayer tuning coils, about
4in. in diameter. These were wound in specially
anti-capacitative modes, such as the picturesquely
named “ Honeycomb Dualateral .

The holder was connected so that one coil formed
the detector grid tuning inductance whilst the other
was in the detector anode circuit. This latter coil
could be rotated through 90°, the grid coil remain-
ing stationary. In this way, the amount of positive
h.f. feedback could be increased graduaily with cor-
responding improvement in the receiver’s sensitivity
and selectivity.

Reaction

This well-known arrangement (known variously
as “reaction”, “retraction” or *regeneration )
was generally employed until the introduction of
the superheterodyne circuit, though later on the
variable mutual inductances needed for reaction
control was replaced by a variable capacitor strate-
gically sitnated in the detector anode circuit.

Coupling between audio valves was usually
accomplished by using a “step-up” transformer.
Complete with polished brass terminals on ebonite

Left: Ancient coil holder with grid coil and anode coil for “‘reaction”. The unusual length of the spindle is to prevent hand capacitance
effects when making adjustments,
Right: Radio, c. 1924. Left of the group of Igranic coils is a filament rheostat (gain was decreased by reducing filament current, thus
conserving accumulator power at same time) and, right, a rather vicious-looking tuning capacitor. A contemporary valve completes
the group. Below is shown the underside of a 1924 one-valve receiver showing the wiring technique.
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Dating chart for vintage valves based on physical characteristics

Group of horn loudspeakers made by B.T.H., Stirling and Amplion.  strips and bulging black coils, the earlier ones seem
Z’eyt_c‘;”st’“eg, ;’f gedm‘?‘””g d'ag!’ragmt 7"”;'5‘1“56# 5”_"05‘ vaguely to resemble Stephenson’s “ Rocket’! At
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tage valves, of which, more later.

The constructor usually mounted his components
on a wooden baseboard, with the controls on an
ebonite front panel: alternatively everything was
mounted on a flat ebonite sheet. Wiring was execu-
ted in heavy gauge copper, sometimes of square,
rather than round, cross section, and proceeded
from polished terminal to polished terminal in a
succession of straight lines and right angled bends.
The whole effect was most pleasing!

Collecting

It is time to say something about the actual busi-
ness of collecting. Most of us radio constructors
have one or two antediluvian odds and ends resid-
ing on shelves or in boxes in the work room. We
probably look upon them as junk, and this is their
generally accepted status.

Unlike old phonographs, vintage radios are still
non-“U” for collecting, though (possibly through the
agency of a well-known * period ” television series)
an occasional horn loudspeaker can be seen in the
(very “U”) Portobello Road.

It is the lowlier gathering grounds for junk, such as
jumble sales, junk shops, and street markets which
are “El Dorado ” for the urban collector. Inciden-
tally, experience is needed to identify a genuine
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“junk ” shop, but those piled to the ceiling inside
with old furniture, and having an over-spill on to
the pavement during the daytime is always promis-
ing. Doing a regular round of such places is, of
course, time consuming, but to make a find is im-
mensely satisfying.

Regrettably, however, most vintage sets have been
used to enrich corporation dust tips and green belt
beauty spots, the real addict will even give these
a regular inspection!

Literature

“Period” receivers and components are intuitively
recognisable even to those who never knew wire-
less in the ’twenties; but the collector soon wishes
to learn more about his acquisitions. To this end,
there is no substitute for contemporary literature on
the subject. Manufacturers advertised their latest
components in each issue of the constructors’ maga-
zines, so a set of these is invaluable.

“ Harmsworth’s Wireless Encyclopaedia * (192...)
is also a comprehensive guide to components and

~
A

PARADE OF VETERANS

[-6: Group of old Mazda mains valves
1—AC/SG/VM vari-mu h.f. tetrode. 2—AC/HL triode.
3—AC/2/HL triode. 4—AC/PEN output pentode.
5—UU2 rectifier. 6—UU3 rectifier.

7-9: 1923-4 Bright Emitter valves
7—Marconi-Osram R5V (or improved R type). Very
widely used. 8—Mullard ORA, HF type. Had a small
anode to reduce grid-anode capacitance. 9—Cossor Pl.
Unusual form of construction with semicircular looped
filament and hood shaped grid and anode was peculiar
to Cossor valves.

10-2: 1924-5, mostly Dull Emitters
10—Marconi-Osram DE5. 11-—Mullard D06. |2—Cossor
WRI. A screw on the side of the base enabled an inter-
nal resistance to be switched in series with the filament,
thus facilitating its use from two different accumulator
voltages.

13-15: 1925-7 Dull Emitters
13—Marconi-Osram DE3. 14—Mullard PM2. There
were over 20 different types of PM valves constituting a
2, 4 and 6V series for different accumulator combina-
tions. They were very widely used and the earlier ones
with paper labels on their bases form an excellent set to
collect. [5—Cossor 6[0FP.

~b
R

techniques, as well as giving instructions for build-
ing dozens of different receivers.* This calls to mind
another facet of ‘ Wireless Collecting ”: the con-
struction of “Period ” sets. It is surprising how
many components drift singly into one’s collection,
and to build up a working receiver from them is an
interesting challenge.

For those not already acquainted with it, contem-
porary books and magazines also give a fascinating
insight into the atmosphere of *Wireless in the
"Twenties . Here are one or two irresistible and
revealing quotations from a “Guide to Wireless
Telegraphy and Telephony ” published by a manu-
facturer. They are labelled: * Unsolicited Testi-
monials ”’:—

“Dear Sir,

I am a wireless constructor and dealer, and the
first in the district to construct the 3-valve set
made from your parts and diagram.

I have my place full every night with listeners,
and they all say it is the best they have ever
heard .
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Dear Sir,

The set I made from your parts and diagram
works well on three pairs of 'phones taken into
the next room. I have had several wireless experts

to listen in, and they all say the results are won-
derful .

The Wireless Expert was quite a common figure
in those days. He had sometimes only built a single
receiver of his own, without having any theoretical
knowledge of wireless. The booklet mentioned
above hardly helped to educate him. It was at its
most explanatory when in referring to “Grid con-
densers and bypass condensers ”, it stated:—

“These are condensers of small capacity—fitted
in the circuit to receive higher efficiency .

Readers were subtly misled by such terminology
as: ‘“The Thermionic or Three-Electrode valve”,
and grossly, as in the following faux pas:

“Amperes” is the word applied to the amount of
current an accumulator contains’.

It is very tempting to write more on the early
days of broadcasting, but these are for the collector
and amateur archivist to explore for himself.

Factory Built Sets

This article has so far concentrated on radio in
the “twenties ”, as it is the receivers, components
and relevant literature of that era which need col-
lecting most urgently. Nevertheless, factory-built
sets, made in the early  thirties ” (particularly those
with fretworked loudspeaker apertures) are difficult
to resist. .

Less demanding on storage space are radio valves.
Making a collection of any pre-war types is to be
recommended. Although most of the five- and
seven-pin valves of the * thirties” are still easily
obtainable, there are always the interesting ones,
with anomalous features, such as mains valves with
filament connections at each end of the cathode, or
with two cathodes placed side by side and connected
together. .

Then there are the “ bestsellers > which come out
year after year with slight modifications to their
design. For example, the author has five mutations
of the famous Mazda AC/PEN,

Valves of the early 1920°s were known as * bright
emitters ?, since their plain tungsten filament had
to be white hot to give a suitably high electron
emission. Around (1925, they were gradually super-
ceded by “dull emitters” whose oxide-coated fila-
ments functioned at a much lower temperature. In
the order of ten times less filament power was re-
quired to heat them: a considerable saving in those
days when an accumulator was used to supply the
power.

The first mains valve generally avaijlable (the
Marconi “XI1”) was introduced early in 1927.

55

Now that a battery was no longer required, it did
not matter how much filament power was taken.
In fact, 32W was required to heat the massive cath-
ode of this particular valve!

Handling

There is a very important point to be made about
early valves in general, which may seem incredible
to anyone acquainted only with modern types. The
vibration to which a bright emitter is subjected dur-
ing for example a bus journey, can be sufficient to
break its delicate filament., This explains the lavishly
sprung valve holders which are such a charming
feature of vintage receivers.

As with all objets d’art, there is a code of handl-
ing to be observed with valves. Apart from avoid-
ing the slightest mechanical shock, it is good practice
not to finger the glass envelope, as any lettering
stamped on it is easily obliterated. As if this were
not enough, one must even be careful of the humid-
ity in the storage room.

The author has seen tragic cases of corrosion
damage: pins eaten away, and most infuriating of
all, a breakage in internal connection between base
pin and envelope interior, just at the point where
the wire entered the envelope.

Dating

A very rough guide to dating radio valves is given
in the table. However, a definite date can clearly
never be assigned to when a feature such as envelope
shape changed style, as innovations in construction
were not simultaneously copied by all manufacutrers.
Moreover, a given valve is almost sure to have at
least one anomalous feature.

Since broadcasting began, the radio constructor
has seen several curious pieces of equipment. There
were designs for receivers to run off gas, and for
“ Hanging Sets ” in which the bright emitters were
arranged to form chandeliers!

At one time, a loudspeaker containing clockwork
motors was manufactured. It was called the Freno-
phonet and used the friction between a pad and a
revolving disc as the basis for a simple, but effective
mechanical amplifier. Whether or not the collector
is lucky enough to find one of these curiosities, he
will doubtless shortly have acquired a set of
“Igranic” tuning coils. It says, on their labels: —

“What are the Wild Waves saying?” |

* Bound volumes or single copies of PRACTICAL WIRELESS
and other wireless magazines of the 1920°s and 1930’s
are also a prolific source of material, particularly the
advertisement pages. Needless to say, these should be
picked up if discovered. )

t Details of the Frenophone and of a “ Hanging Set”
can be found in Harmsworth’s Wireless Encyclopaedia.

PRACTICAL TELEVISION - JUNE

How to plan your own TV
studio, and details of
typical equipment

RTV : SYNC CANCELLED AUTO
IDEAS FOR AMATEU , ANCELLEL |

A unit to improve contrast
and eliminate “white screen
between scenes

SERVICING WITHOUT A
MANUAL

Diagnosis of “outside” set
faults with minimum reference
to service sheets

On sale 19th May 2/-
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Save the Grand Old Sets

IT is sad that every day fine old vintage
radio sets are cast on to rubbish dumps.
Often these could be put into good order at
small cost and given to an old-age
pensioner.

Any reader who is keen to improve his
skill in radio servicing should get hold of a
few such sets and restore them. I have done
25 sets in a year. These sets can often be
picked up at jumble sales—my main source
of supply however is the Rag and Bone
Man, who is only too pleased to fetch ’em
along for five shillings a time. I have had no
difficulty in obtaining valves for them.
Common faults are open circuit primaries
of output transformers and worn out
volume controls and smoothing capacitors.

To readers who have a nostalgia for the
good old days, I say get an old stalwart
and put it in working order.

P. J. Plater.
Wallington,
Surrey.

Another Offer

1 HAVE in my possession some 100 valves
—octal, British seven-pin, B9A, B7G, four-
pin and five-pin based types. I would like to
offer these valves to other PRACTICAL
WIRELESS readers.

For further details, please
stamped, addressed envelope.
P. H. Du Feu

send a

6 Tavistock Road,
Launceston,
Cornwall.

Book Reviewed

It is not my practice to answer book
reviewers, not even when their review was
as gracious as that which dealt with my
Tape Recorder Servicing Manual in the
April issue of PRACTICAL WIRELESS, but I
would like to take up one point.

I agree, wholeheartedly, that circuit
diagrams in any magazine, service data
series, or by companion volumes by any
publishing house should follow a common
form. There are several opposing ideas on
presentation, on component numbering,
on circuit layout and on general style, and
it would seem that some manufacturers
employ myopic spiders in the preparation
of their service manuals. (Even they are
better than those who issue no more than a
glorified sales brochure and a cyclostyled,
often incomplete circuit!) The present
style employed by PW and PT, which
observant readers may have noted has been
“tidied up”’ in recent times, is an excellent
example of clarity.

As your reviewer notes, the reason for
the use of circuits from manufacturers’
literature was the formidable expense that
would have been involved in re-drawing.
H. W, Hellyer.

Bargoed,
Glamorgan.
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CATALOGUE FROM HENRY’'S RADIO
From Henry’s Radio Ltd., comes their 1966 catalogue. it comprises
152 pages fully detailed and illustrated with over 5,000 stock items.
Components, valves, quartz crystals, semi-conductors, test
equipment, high fidelity equipment and accessories, ready-built
units and kits to build are but a few of the items listed.

Page 2 has three discount vouchers for retail and mail order
customers, so that when these are used the catalogue will have
cost the purchaser nothing.

The price is 6s. post paid and copies may be obtained from
Messrs. Henry’s Radio Ltd., 303 Edgware Road, London, W.2.

NEW COMPONENT TESTER

The Instrument and Digital Measurement Division of Dawe Instruments Limited,
as sole U.K. agents for A/S Danbridge of Denmark, are now able to supply the
R-C-L Component Tester Type CPT2 which is manufactured by this Danish
company.

The instrument provides a direct reading comparison bridge for comparing
impedances and phase angles over a wide range of impedance and frequency.

The R.C. oscillator provides power supply frequencies of 100c/s, lkc/s, 10ke/s
and [00kc/s to the bridge circuit and facilities are provided for direct reading
on two separate meters.

Tybical applications are acceptance, production and grading tests on compo-
nents and circuit parts, measurements on inductors, electrolytic capacitors with
superposed d-c and low-pass capacitors. The instrument is also suitable for
testing and adjusting ganged components.

Impedance range is 3Q to 5SMQ on 0-3 volt range, 100Q to 5MQ on 3 volt
range. High impedance values up to 50MQ may be measured to the same
accuracy by calibration adjustment. .

The dimensions are 13%in. x 9%in. x 9%in. and the weight is 18%Ibs.

UK. price £399.

CAMBRIDGE RELAY STATION
The BBC'’s new Television and v.h.f. sound relay station to serve Cambridge
was brought into service on 7th March. It transmits BBC-I| television on
Channel 2 with horizontal polarization, and the three sound programmes
on v.h.f., also horizontally polarized, on the following frequencies: Midland *
I;llorln%s/ervice 93-3 Mc/fs, Light Programme 88-9 Mc/s, Third Network
. c/s.
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LIGHT-WEIGHT LEAD ACID BATTERY

A new compact 2 volt rechargeable T
Exide battery originally developed
for the English Electric ‘Automatic
Firedamp Detector and Alarm’ for
use in coal mines is announced by
Exide Batteries. Known as Type
MRP7, the battery is available for E:
general use and should prove suit- ;:
able for many electrical and elec-
tronic applications where a light-
weight source of power is needed.

The MRP7 cell is completely un-
spillable even when inverted. The
alloy used in the battery plates %
makes it ideal for duties where it i%
will be maintained under floating
and trickle charge conditions, and {3
for those where frequent discharg-
ing and recharging are involved. &
The cell is capable of standing idle
for long periods without deteriora-
tion thus making it suitable for in- %
termittent and standby work. The
container is moulded in a plastic
material, transparent styrene acry-
lonitrile. i

The MRP7 cell has a capacity of 4 Ah. at the 20-hour rate of discharge. It
measures 242in. wide by I-Zin. long by 3%in. high and the weight is 12 oz, when
filled. The MRP7 cell can be obtained from any Exide Service Agent.

RADIO REPORTERS

The “London Evening Standard” newspaper has equipped its
reporters with pocket-sized two-way radios. Now “Standard” men
will be able to send on-the-spot stories to their news desks without
relying on public telephones.

The transceiver chosen by the ‘“London Evening Standard” is
called the Pocketfone and is made by Pye Telecommunications and
works on a u.h.f. band.

NEW RADIOMOBILE MODEL 320 CAR RADIO RECEIVER

The new Radiomobile Model 320 Car Radio Receiver is an all-transistor compact
car radio (it measures only 7in. x 2in. x 4%in.) which has been specifically

designed for small cars such as the B.M.C. Mini and Hillman Imp. Recommended.

price in the U.K. for this new model is £15 tax paid.

Printed circuitry with a tuned r.f. stage is featured which with six transistors
and two crystal diodes ensures good reception and full coverage of the medium
and long wave bands at 3W peak output.

For 12V operation only the Radiomobile Model 320 is easily adapted to suit
positive or negative earth vehicle ignition systems. Complete installation kits
are available for most makes of car.

“Henry” Replies
Dear Mr. Douglas.

THANK you very much for your letter of
the 5th Feb., since published, in part, in a
subsequent issue of PRACTICAL WIRELESS.
I bow to your superior knowledge and
apologise for the time taken to afford this
reply. In fact, I have been trying to turn up
the particular source from which I quoted,
when making reference to Frequency
Synthesisers, and have failed to do so. But
in the research, I have learned quite a bit
on the subject, and must thank you for
sparking off this interest. Among other
things, I note that the principle, although .
basically concentrating on a stable fre-
quency source, has now been applied, via
certain defence projects, to the multi-
frequency transmitter-receiver system, and
allied to computer techniques, and neces-
sarily making use of microminiaturisation.
You will probably know more about this
than I do, and I look forward to hearing
your further comment.

Finally, thanks once again for your
interest. I hope future articles will not fall
below your high standard.

“Henry”.

Anyone a Genius?

ARe there any electronic geniuses
amongst your readers? If so, how would
they like to design a “controlled distortion”
unit for me. I believe it is the latest in sound
effects and has been entitled FUZZ!

I think the way in which it works is,
asignal, say from a guitar string is amplified
under very distorting conditions. It is then
controlled purposely to sound like the
“rasp” from a trombone, and then reduced
for feeding into a main amplifier.

I have excellent equipment for testing
such a unit, so if any readers could design
a FUZZ BOX, I would build all those
designs sent to me and report the results
back to the designer.

W. F. Wright. :
9 Priory Road Caravan Site,
Ruskington,

Sleaford,

Lincolnshire.

VHF & UHF Enthusiasts

I AcGree with S. Peat (PRACTICAL
WIreLESS, March issue). There appears to
be little to offer the v.h.f./u.h.f. enthusiast
in P.W.

Even on the commercial market, the
only v.h.f. kit available (apart from f.m.
tuners) is a one-valve super-regenerative
receiver. This would be ideal for the new-
comer to the v.h.f. bands, but surely the
more ambitious advanced constructor de-
sires something more complicated.

R. Casey. Co. Tipperary,
. Ireland.
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ACCURATE ALIGNMENT -

HE writer was faced with the problem of accurate

alignment of a poorly-aligned communications

receiver. A cheap R.F. signal generator and trim-
ming tools were available. The aim was to get the
receiver sufficiently well tuned so that the frequencies of
amateur stations could be read to the second places of
decimals. This meant an accuracy about 10 times as
high as the signal generator was capable of yielding.
The following method is applicable to any radio using
any cheap R.F. generator. It is assumed that the
ordinary alignment procedure will be familiar to the
reader who wishes to get a receiver spot-on. There are
a number of fairly cheap and reliable transistor R.F.
generators on the market.

At frequencies of 5, 10, 15, 20, 25 and 30Mc/s there
are stations whose frequency is very accurate; these
usually can be identified by the continuous time signal
(clock ticking one second beats) which they carry.

The first stage is to search in the vicinity of one of
these frequencies (e.g. 10Mc/s) on the receiver until the
time signal is heard. Now the signal generator is
switched on and connected to the receiver aerial
terminal. The signal generator is tuned through 10Mc/s
until it can be heard on top of the time signal. At this
point we know that the signal generator is giving a
signal of exactly 10Mc/s. A note is made of the exact
reading on the dial of the signal generator.

The set is left tuned to the time signal and the signal
generator is tuned near 5Mc/s until it is again heard
on top of the time signal. Now it is giving its funda-
mental frequency (SMc/s) and also harmonics 10Mc/s,
15Mc/s, etc. A note is made of the signal generator
scale reading which gives exactly SMc/s.

The receiver is left on 10Mc/s (time signal) and the
signal generator is tuned to around 2Mc/s until it is

\i/ Receiver with S-meter
X Aerjal

) Unmodulated Input
RF

Input
Af-modulated
RF

\2 ) Aerial
7

Fig. I: (above) Set-up for receiver with S-meter.
Fig. 2: (below) Set-up for receiver without S-meter.
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again heard on top of the time signal. Now it is giving
its fundamental 2Mc/s and also 4, 6, 8, 10Mc/s, etc.
The exact position of 2Mc/s on the signal generator
is noted.

Now if the signal generator is tuned to 10Mc/s, we
know that it is also giving 20Mc/s and 30Mc/s, etc.
Tuned to SMc/s it is giving also 10, 15, 20Mc/s, etc.
Tuned to 2Mc/s, it provides us with 4, 6, 8Mc/s, etc.

Convenient tracking points can now be selected at
each end of each band, e.g. for a band stretching from
4-5 to 9Mc/s we set the R.F. generator to SMc/s
(fundamental) and 2Mc/s (3rd harmonic 8Mc/s).

Any frequency above or below the original standard
time signal can be obtained in this way. Only two
points need special mention. Firstly, if we want, say,
24Mc/s and the receiver is originally fairly badly out, it
is easy to mistune at 22 or 26Mc/s if the fundamental
chosen is 2Mc/s. A check can, however, quickly be
made by tuning the 4th harmonic of 5Mc/s (i.e. 25Mc/s).
Secondly, as is always the case with receiver alignment,
one must beware of tuning the image frequency. For
example, with an 1.F. of 450kc/s, 12Mc/s could be
tuned in at 11-1Mc/s or 12-9Mcf/s.

The limit to the accuracy and usefulness of this
method is set by the ultimate accuracy and stability of
the components and design of the receiver. The R.F.
generator can be frequently checked by reference to
the original time signal.

An S-meter built into the receiver is an asset because
one may then use an unmodulated R.F. signal (see
fig. 1). A slight sacrifice of accuracy is incurred if an
A.F. modulated signal is used in conjunction with a
voltmeter connected across the L.S. terminals (Fig. 2).

Once the basic frequency is established on the signal
generator, the aerial may be disconnected from the
receiver, except for occasional spot-checks. The basic
frequency chosen will depend on the standard frequency
station(s) available and on the requirements of the
receiver under test. However, it was found that the 9th
harmonic of 10Mc/s was satisfactory for checking
100Mc/s on the v.h.f. band. The method also applies
in the usual way to the LF. strip. ]
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~3v,4'y or 8V
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4 terminal
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) Switch
J‘)\ +ve

Fig. 3: Circuit of simple S5Mc/s. oscillator.



THE NEW 1966 CR.70A
COMMUNICATION RECEIVER

This completely new receiver sets a new high standard for
performance and finish unequalled at the price, and is a worth;
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 Mefs; 1.5 Mcfs-4.2 Mcfs;
4.2 Mcfs-11.5 Mc/s; 11.5 Mc/s-30 Me/fs. 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-QOIL Inductor
glving extremely high gain with low noise level, Panel aerial
trimmer for peaking weak signals. Double tuned LF. Iron
cored transformers. 470 Kcfs with EF183 frame grid valve for
maximum gain and selectivity. 5 valves (including two twin
triodes) giving 7 valve line-up. Separate B.F.O. 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, Superb styling,
metal cabinet in the new Organasol Satin lustre finish, Size:
13" x 53" x 73", For A.C. 200/250v. Ready built. Not a Kit at the
fantastic low price of £19.10.0. Carr. 7/6.

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 signall
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 84 x5 x 4in. Ready built, complete
with cables, plugs and instructions, £5.10.0. Carr. 3/6. 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. 3/6.

CODAR “Q” MULTIPLIER MODEL R.Q.10, For use with
any superhet receiver with an LF. between 450 and 470 Kofs.
Provides considerable increase in selectivity for either peaking
or rejecting a signal on AM, CW, or SSB, BFO, Size8% x5 x 4in.
Power requirements 180-250v. H.T. at 5mA 6.3v. .3 amp L.T.
Ready built complete with cables, plugs and instructions,
£6.15.0. Carr. 3/6, 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 3/6.
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 pagel)
High stability new type calibrated VFO. 1.8-2.0 Mc/s and 3.5-3.8
Mecfs (up to 4 Mc/s export). Air-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 over for 6 or 12 volts heater supply. Ready built £16.10.0.
Carr. 4/-, 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 coilg, factory aligned
Y Dials calibrated in frequencies and degrees. % Power output
3 watts for 2/3 ohm speaker. % Valve line-up: ECC81, EL84,
EZ80. Size 12 x 52 x 7Tin. CODAR-KIT CR.45K complete with
valves, 8 coils (10-28, 25-75, 60-176 metres) and 11 page instruction
manual, £9.10.0, Carr. 5/6. Extra coils 4/9 each. Instruction
manual only 4/- (credited on order). (Can also be supplied ready
built—price on request).

CODAR-KIT MINI-CLIPPER—OUR FAMOUS SHORT-
WAVE RECEIVER % Can be built in one evening ready to
switch on and bring the World to your fingertips ab very low
cost. % Supplied complete with vaive, one coil 25-75 metres
and 4-page instruction manual. PRICE 39/6. Carr, 3/-. Extra
Coils 4/9 each. Instruction Manual only 4/9 (credited on
order). Klectrical Bandspread available. Provision to add 2
transistor amplifier.

SEND 6d. IN STAMPS FOR ILLUS. 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
G3IRE G3HGQ

Canada: Codar Radio of Canady, Tweed, Ontario
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TEGHNICAL
TRAINING

in radio television
and electronics

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

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

Institution of Electronics & Radio Engineers
(Brit.l.R.E.)

C. & G. Telecommunication Techns’ Certs.

C. & G. Supplementary Studies

R.T.E.B. Radio/T.V. Servicing Certificate

Radio Amateurs’ Examination

P.M.G. Certs in Radiotelegraphy

General Certificate of Education, etc,

Examination Students coached until successful

NEW SELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory and practice
of valve and transistor circuits, and servicing work while
building your own 5-valve receiver, transistor portable,
signal generator and multi-test meter—all under expert
tuition. Transistor Portable available as separate course.

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and Electronics.

[ e e e

: INTERNATIONAL CORRESPONDENCE SCHOOLS :
I Dept. 171, Intertext House, Parkgate Road, London, S.W.l1 I
I Please send me the ICS prospectus—free and without obligation. l

' 1
: (state Subject or Exam.) I
I I
1 NAME I
i I
I ADDREss ‘ 1
i 1
n L |

6.66
~ INTERNATIONAL CORRESPOHDENCE SCHOOLS
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* Or Dep. 115/~ and 12 m. pymts, 4202, .. ... .......
A STRONG 12

_S-URBITON PARK RADIO

ARMSTRONG 221 10-10 waté:ls Stereo, Mag PU and Fllae[}rp Cash £33, 15 (1]

Selection

Or Dep. 135/< and 8 m. pymts. 4
ARMSTRONG 222 10-10 Watts Stereo Amplifier.

Or Dep. 110/- and 12 m. pymts

ARMSTRONG 224 F.M.

Or Dep. 90/- and 12 m. pymis. 33/ ................

ARMSTRONG 223 AMIFM TUNER Powered.

ONO 5W with AM/FM

Or Dep. 106/ and12m, pymts 88/10.......o i
ARMSTRONG 127 STEREO as above Stereo amp.
Or Dep. 150/- and 12 m. pymts. 55/-. .. ... veunn.....
ARMSTRONG 227 MONO 10W a.mp with AM/FM.
Or Dep. 147j- and 12 m. pymis. 58/10.. ... 0. veeeeennn.. (H.P. .13,

MSI‘RO’\(G 227 STEREO as above with Stereo Amp.....Cash £52.15.0
Or Dep. 211}- @ 27, pymds. T4 ..o P, Pri
ARM STRONG 226 STEREO as above, but Mag. P.U. Filter Cash £61.
Or Dep. 260/- and 12 m. pymts. 88/-. ....... .(H.P, Price £65. 16 0)
Teak Cases for all Armstrong Units. . £3.10.0

. MOTORS -PICH-UPS Selectlon

Or Dep, 34)- and 6 m. pYMLs. 26/-. ... ooueuunnennnans
GARRARD Model 3000 ‘Stered Lightweight arm.
Or Dep, 41/- and 8 m. pymts. 25/6
GARRARD S.P.25 Less cart.:
Or Dep. 50/- and 8 m. pymts. 27/6.
GARRARD AT60 Less cart.
Or Dep. 52/- and 12 m. pymts. 19]-

GARRARD L.AB8S0 Push button oper., less cart.
Or Dep. 110/- and 12 m. pymts. 40/

GARRARD 401 Transcription Tabie. No arm.
Or Dep. 130/- and 12 m. pymts. 4718. ... ....cc.....
GOLDRING G66 Mono Smgle Player.

Or Dep. 47/- and 8 m. pymts. 25{6.........
GOLDRING GL68 Less cart. Pickup
Oor Dep 78/6 and 12 m. pymis. 28/7. .
GO G GL70 Less cart. PU.
or Dep 120/6 and 12 m. pymts. 43/9..
TERMS: C.W.0. or C.0.D.

(¢
ALL ITEMS CARRIAGE FREE
Leaﬂets available upon receipt of 6d. stamp

48-50, Surbiton Road, Kingston-on-Thames, Surrey

Phone KIN. 5549 Hours 9 a.m. to 6 p.m. daily (I p.m. Weds.)

BROADWAY ELECTRONICS

92 MITCHAM ROAD, TOOTING, S.W.17
Phone: BALham 3984

(four minutes from Tooting Underground Station)

GARRARD 4 SPEED DECKS WITH CARTR]I)GE Auto-
changers: ATGO £10 0 0; 3000, £8.8.8; 2000, £7.7.0; £6.6.0:
Autoshm £5.5.0 Luxe Autoslim with plug-in head, '£5.15.0.
P. &P. 6/~ Smgle Players SP25, £10.10.0: SRP12, £5.0.0; Garrard
leth W.B.1, £3.12.6. P. & P. 4/6 for plinth, Motor boards 6/6 each.

CARTRIDGES: Ronette Stereo 25/-; Acos GP67, 15/-s G.C.2
Garrard 15/-; AT6 shells 5/-. P. & P. 6d. HGP83/2 Stereo 20/-.

SPEAKER ENCLOSURES: “TONY’ Corner Cabinet 20 x 10 x
7in., takes 10 x 6in. speaker, covered in grey Rexine and Vynair,
45/- P. 5/-. “BLAKE’’ Heavy Duty Cabinet with port. 24} x18x
gin, Bafﬂe #in. thick. Covere dRexme and Vy‘nalr £5. P, 10/-.
Extra baffle for 8 or 10in., 8/6. “BLAKE DE LUXE’ veneered wmh
wood-grain Formica and sbandmg on smart 6in. legs, £6.5.0. P. & P.
10/-. ‘“TAYDON” 16% x 15 x 7in., fabric covered, suitable 12in.
speaker, 45/-. P. & P. T/6. Crysta.l Mike 200C replaces BMS, 30/-.
P. 2/-. Stand for same, 9/6. P. & P. 1/9, Guitar Pick-up with
ScreenedLead 12/6. P. & P. 6d. Crvstal La.pel Mike, 7/6. Neon Panel
Light Arcolectric 240v. A C., 2/6. P. & P. 6d. Tape Spools: 3in., 9d.;
din., 1/-; 5in., 1/3; 5iin., 1/9; 7in., 2/- eac h.

BARGAINS TN TRANSISTORS, ACl27, AF 114, 115, 116, 117,
118, 119, 0C169, 170, 171 172, 5/6 each. OC72, 75, 83, 3/8. OCT1, 81M,
3/-. RF Paclks—1 0C44, 2 0045, 8/6. AF Packs—1 OCSLD, 2 OCH1, 6/-»
AF Pack—1 GET18, 2 GETL19, 5/6. 0C26, 28, 29, 7/6, ORP12 Light
Cell, 7/6. Diodes OA81, 2/3, OA%1, 1/9. P. & P. on all these 6d.

EARPIECES with cord and 8.5 mm plug, 8 ohm mag'netlc 3/~
250 ohm, 4/-3 180 chm Magnetic with clip, 8/6; Crystal, 4/-. P. & P. 6d.

SPEAKERS: ELAC Heavy duty Cera.mlc Magnet, 11,000 lmes,
10in. round, 10 X 6, 15 or 3 ohm, 42/6. P. & P. 3/6. 8in. round 15 or
ohm, 38/6. P. & P. 3/6. EML 18} x 8in. 15 or30hm 42/6.P. & P, 3/6

Stockists for Eagle Products, Goodmans, W.B. Wharfedale, Bakers,
Tripletone, Linear, all makes of a,mphﬂers and speakers supphed
Let us quote for your requirements. S.A.E. please. NO €.0.D,
Trade terms to bona fide dealers.




GUT-OUTS

AND

GURRENT
TRANSFORMERS

by Lionel C. Waring

the writer in a stabilized power supply delivering

about 200mA. The use of such a cut-out in this
position is particularly advantageous, in view of the
fact that high tension fuses cannot be repaired unless
fuse wire of very low current rating (250mA) is avail-
able. Moreover a power supply used for experimental
work is much more prone to overload than is one which
is built into equipment.

The relay used in the high tension cut-out is a
G.P.O. 1,000Q type which fires at about 7V. The value
of the resistor in parallel with the relay winding deter-
mines the current at which the cut-out comes into
operation. If the value of this resistor is RQ and
R<1,000 then the value of the operating current I
(amps) is given by:

IXR =17 or R:%-

THE high tension cut-out (Fig. 1) was first used by

In the prototype cut-out R was made 33Q and so
1 =212mA.

The function of the 20k resistor is to hold on the
relay by allowing a suitable current to flow through
the winding. The capacitor connected across the relay
is to prevent chatter due to the a.c. component of the
current flowing through the winding.

The next logical step from a high tension cut-out is a
mains supply cut-out. It is essential that in this device
the voltage drop should be very small; a possible
voltage drop of up to 7V in the mains supply to equip-
ment would be inadvisable. It is therefore not possible
to modify the circuit of Fig. 1 for the purpose simply

Srmoothing
Component g

100uF__|

12vw Relay 100002

AAALAY
330

| ) .
] e
Rectifier Fire Firea /
Smoothing
20kn Components

: Fig. I: H.T. cut-out.

by the addition of a bridge rectifier unit. Apart from the
question of voltage drop the bridge rectifier would have
to carry the full load current (perhaps up to 5A) and
the wattage dissipation would be considerable.

The problem may however be solved neatly and
simply by using a current transformer. This device is
rather neglected by amateur constructors, although
it is used more frequently in commercial equipment.

The current transformer, although similar in con-
struction to the voltage transformer, works on a
slightly different principle. If a current transformer has
P turns on the primary and S turns on the secondary

" Indicator bulb
250V 25W

Fire

Norma!T TNormal

Mains O.;?E;r " |5
Hiaa [%885\:/[ app;?atus

g —ff— ©

Fig. 2: Mains cut-out.

and Ip is the primary current, then the secondary
current Is is given by:

P

Is=1Ipx

P7s

The corresponding formula for a voltage trans-

former (which also applies to a current transformer) is:

S
— D
Vs VpxP

where Vs, Vp are the secondary and primary voltages
respectively.

Ideal Transformers

1t must be remembered, of course, that these formulae
apply to ideal transformers; the various losses are not
taken into consideration. The losses in a small trans-
former such as used in the mains cut-out are of the
order of 109 so due allowance must be made for this
when calculating the turns ratio.

The current transformer of Fig. 2 was made from a
choke which had 2,500 turns. The same type of relay
was used (1,000Q, firing current 7mA) and it was
desired that the cut-out should operate with a mains
load current of 2A.

ie. Is = TmA; Ip = 2A; S = 2,500 turns.
Hence substituting in the formula

P
Is=1Ip ><§ -
P
we have 0007 = ZXm
therefore P = M;Z’SOQ t
= 82 turns.

Allowing for losses, the primary should have ten turns.
The current transformer was made by removing the
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laminations from the choke and winding on the outside
of the former ten turns of p.v.c. wire. This constituted
the primary.

Since the winding of the relay was 1,000Q and the
current transformer secondary was about 200Q the
secondary voltage was, just before overload, about
8-5 volts. Hence the primary voltage was:

10
. — = 0034 .
8-5x 2,500 volts = 0:034 volts ‘

This minute voltage drop is much smaller .than the
random fluctuations of the mains.

The bridge rectifier used in Fig. 2 may be a low .

current 12V battery charger rectifier. The rectifier used
to hold the relay in the cut-out position must be rated
at 250V r.m.s. and about 20mA current. The cut-out
indicator used in the prototype was a 25W mains bulb
but this could be replaced, if* desired, by a neon or a
bulb of lower wattage.

0-05uF capacitors are shown across the circuit
breaking contacts to minimise arcing. It is very impor-
tant to ensure that these capacitors do not form a
series resonant circuit with the primary of a mains
transformer when the cut-out has fired. This eventuality
is unlikely in view of the low value of the capacitors as
a very large value of primary inductance would be
required for resonance. If resonance were to occur very
high voltages would be produced which would destroy
the capacitors and possibly damage the transformer
primary.

Modified Circuit

In view of the very low voltage drop of the cut-out
of Fig. 2 it is quite practical to modify the circuit for
use as an lt. cut-out. This is shown in Fig. 3. The
principle of the circuit is exactly the same; the only
difference being that the hold-on current is obtained
from the cathode of the h.t. rectifier. The turns ratio
of the current transformer must, of course, be adjusted
so that the relay fires at the desired current.

No capacitors are shown across the relay contacts in
Fig. 3 as they are not normally necessary at low voltages.
However, if a heavy current is being drawn from the
Lt. supply such capacitors may be required.

Current transformers may be used to provide an a.c.
current range on home-made multimeters as is done in
commercial instruments. This is a facility which is
rarely found in most amateur multimeter design.

In order to avoid saturation and consequent non-
linearity of scale, current transformers for wuse in

To cathode
of rectifier

ol

12vw Relay
10000
- [_E‘Frre‘ T3 drire
LTo 00 = >
TNormal ANormal
B3V LT
Buib
Eo O E

Fig. 3: L.T. cut-out.
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multimeters should be fairly large; preferably not
smaller than a 6-3V 2A heater transformer. Since the
lowest full scale deflection generally required for a.c.
current is 100mA the transformer may be designed for
this minimum range. If a ImA f.s.d. meter is to be used
this will mean a turns ratio of 100:1 for the transformer;
i.e. 2,500 turns on the secondary and 25 turns on the
primary.

In practice it would be advisable to wind 30 turns on

» the primary and have a preset resistor in parallel with

the meter as shown in Fig. 4. The value of this resistor

(]

O turns
(o]

00007

[ 1mA
fod;

2500
turns

Fig. 4: A.C. ammeter.

should be about 6 times the value of the internal resis-
tance of the meter. If the latter is very low (<<10Q) a
resistor may be connected in series with the meter to
increase its resistance to a convenient value (say 500).
This will not impair the performance of the circuit.

Shunts

Shunts may be switched in parallel with the meter
and preset resistor as in a d.c. ammeter. The same
formula may be used in calculating the value of these

Fig. 5: Non-inductive
shunts.

shunts as in the d.c. instrument. Care must be taken to
make shunts with as low an inductance as possible, parti-
cularly if they consist of long lengths of wire in which
case they should be wound non-inductively as shown
in Fig. 5. In the circuit of Fig. 4 the range switch should
be of the make-before-break type.

Trickle Charge

A current transformer may be used to trickle-charge
accumulators where the expense of a conventional
battery charger is not justified. In this case the current
transformer is wired in series with an electrical appli-
ance whose efficiency is little affected by operating on a

—continued on page 134



EXCLUSIVE TO PRACTICAL WIRELESS READERS
MORE TERRIFIC OFFERS FROM CONCORD!

TRANSISTOR
POCKET RADIOS

WITH LOUDSPEAKER

BULK PURCHASE
ENABLES TS TO
MAKE THIS
FANTASTIC

OFFER

The “SAN REMO”

/ B .msjo tuned tl%att it

rings the voices of star

ONLY 28 ﬁ vocalists dramatically to

life — in your home.
NO MORE TO PAY office, etc. Only 4% x 27 x

1%in. Fits easily into your

pocket or handbag. Works for months off 1/2d.

battery. Should last a lifetime, anyone can

assemble it in an hour or two with our easy

plan. Miniature speaker—everything, only 28/6,

2/6 P. & P. (Parts can be bought separately)

Limited supply—so rush your order before it’s

too late.

SAVE YOUR LEGS!
INTERCOM

OUTFIT
&
BABY
ALARM
Ready Built

LIMITED
QUANTITY
SAVE £3.16.6

Robustly made, brand new current
models. You get 2 separate fully
transistorised intercommunicating

sets — each can speak or listen to
the other — complete with 60ft.
connecting wire. Fixed in a flash. Ends baby-
crying worries. Ideal for Workshop to House,
Sickroom, hundreds of uses! Hangs on wall or
stands up. Qur absurd price 49/6, battery 2/6
extra. Post, ete. 3/6. Money refunded if not
¢ guineas value !

MAKE 5

DIFFERENT
TRANSISTOR
RADIOS for

35/-

N
2N NO EXPERIENCE
NECESSARY
/ o Soldering.
b’/n Only 8 connections
& for first radio to work.
Just look, you get Easy
ABC Plans, Cabinet, Loud-
speaker (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 Authori-
ties, H.M. Forces, etc. ESTIMONIALS
GALORE Mr. R. O’D of Londonderry, writes:
I received your components and I must say
that Tam very satzsﬁed with them, I have it already
set  upl...” OMPLETE HOME/RADIO
COURSE. Orlgmally £6 SEND ONLY 35/«
plus 3/6 post, ete.

“SKYSCRAPER” PERSONAL COMMUNICA-
TIONS RECEIVER. Highly sensitive World~
wide short-waves reception including news in
English and countless other broadcasts from
RUSSIA, AMERICA, etc., ete. Take it any-
where — it’s featherweight! 6 x 3} x 1%in.
Bandspread Tuning. Vernier dial. Miniature
~ Valve Circuits, Plug-in.
Coils, Own Rod Aerial,
ete. 50% of production
_to be exported. Any-
one  can assemble it
%] within 2 hours—only
“]a few connections to
{] make—experience un-~
| necessary. Parts incl.
Case, Personal phone.
>| Easy-to-follow plan—
49/6, plus 6/6 Post, eic.

]. IT HAD TO COME EVENTUALLY! THE

PRECISION

tSPY CAMERA
Ounly 1 2/ ng(‘;

Offered at a fraction of its Real Worth. Brand new
precision made photographic instrument in chromed
stecl and leather. Two speed shutter, 21in. x I1fin.!
Easily concealed in palm-of-hand! and takes crystal
clear photographs. The rage of America and offered
at the absurd price of 12/6, incl. solid leather case—
add 6/- for pack of 6 films which give 60 photos,
superb craftsmanship in miniature. Send imme-
diately.

CAR CIGARETTE

LIGRTER—
DISPENSER

&Y
! ngh Class Stores sell at
3\ 3 8. — save £2.4.6.
y Top quality  chromium
Car cigarette lighter

ONLY — Dispenser, Fixed in a jiffy —
Pressing Button delivers ready-lit

/ Cigarette into_your hand! Takes 10
cigarettes ~— King size or any sizel

As fitted to Iuxury cars, Safe, foolproof
3% x 4 x }in. Lifetime tested. ready
to use. Refund if not worth 3 gns. 750 only, 18/6 plus
1/8, P. & P. (state 8 or 12v.).

AUTOMATIC
POCKET

CALCULATOR

Adding and Subtracting up to 999,999 at
your finger tips for

ONLY 8 / 6 plus 1/6
P &P,
This superfast, lightweight calculator is
simple to operate yet fantastically accurate.
Precision engineered by craftsmen and
factory tested for reliability. Ideal for use
in Offices, Shops, Stores, During Games,
etc. Complete with carry case. Slips easly
into the jacket pocket or purse. Decimal
tables, included for engineers — A terrific bargain
that youw'll enjoy using.

UNIQUE NEW
FULLY TRANSISTORISED

READY BUILT

PORTABLE
RADIO

NOW A FRACTIOV
OF THE RMAL
PRICE

ONLY 35 / -

WHY PAY MORE?
All the latest refine-
ments are packed into
this new MULTI-STATION
ALL transistor radio—the internal

aerial picks up even the remote stations and the
poweriul_buiit-in speaker gives room flling
volume. Individual tuning, first-clags reception
Purchase with confidence — packed in original
manufacturer’s cartons. (Personal earmece and
battery 4/6). Send 35/~ plus 4/6 P. & P.

NEW RADIO
NO SOLDERING L
VOLKSRAD.
ANYON'F
CAN BUILD
IN 2-3 HOURS

19/e

EVEN THE OLDER CHILDREN BUILD
THEM! . . . no soldering — only 16 connections!
then hear it reach out bringing in station after
station, loud and clear. Palm-of-hand size
4f x 21 X 13n, Many Testimonials: M.H. o
Bradford writes: . qve just completed
one of your sets successfully, it is the first time I
have ever tackled anything like a radio, and
I must state here and now, I am amazed how
easy it is to a layman like me. Your instructions
and plan have obviously been wvery carefully
thought out so that even the most dim can follow
them ..,” Direet from ’\Ianufaeturers’ to
You. Send 19/6 plus 2/6 post, et
PARTS AVAILABLE SE‘PARATE'LY

NO SOLDERING
AMAZING
CIGARETTE
RADIO

ONLY
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Read what just a few of our

customers sayi—

R.C. of Harringay wrltes Received with

thanks Skyroma . Very pleased. Working well.
M. of Harrogate writes ... | would like

to thank you . . . It was.g real bargain.

L.S. of London W.B writes ... given it a

good try out and | am very pleased with the
results.

Satisfied

S.B. of Somerset writes ... delighted with
this radio ... glad if you could send one more.
T.F. of Stevenage writes... | would just

like to say how pleased my son is with this radio.

Yes a perfectly ordinary packet of cigarettes !
But watch your friends astonishment on hearing
it fetch in station after station, loud and clear!
Still holds 10 cigarettes — yet cleverly conceals
highly sensitive, fully transistorised circuit
(including tiny battery), Even a young boy
can assemble it in under 2 hours. No soldering.
No experience necessary. Only 16 connec-
tions_to make, Ideal for taking to work with
you. From our bulging testimonial file,Mr. D.B,
of Huddersfield, writes: ... I have ﬁtted
the parts in and it is working wonderfully .
ALL PARTS mcludmg Semi- Conductors, ABC
Plans, etc, ONLY 18/6, plus 2/€ post, etc.
PARTS AVAILABLE SEPARATELY

CONCORD ELECTRONICS LTD

(DEPT

{Mail Order Only)

P.W.30) 77 NEW BOND ST.,
LONDON, W.1
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fion

Extend the range of your present test instrumentation
with this versatile Telequipment oscilloscope. Simpli~
fied operation—minimum controls, automatic time
base synchronisation—but top quality construction.

2.75" tube with graticule, contrast filter and rubber light
hood. Bandwidth DC-30Kc/s (-3dB); maximum gensitivity
100mV/0.5cm division. Time base continuously variable
from 100usecs to 100msecs per 0.5cm division. Maing
operated, fully portable. Instruction manual supplied.

Descriptive leaflet on request.

Obtainable only direct from the country’s largest
specialist manufacturer of portable oscilloscopes for
science and industry.

Serviscope is a registered trademark

LI TELEQUIPMENT

Telequipment Ltd.,, 313 Chase Rd., Sodthgate, London N.14
Tel: Fox Lane 1166

Please send me, without obligation, the
descriptive leaflet on the Serviscope Minor.

NAME

ADDRESS

PW/6 §
T I S A N R RS St SIS N S EY CON Ca ENS IR S P AN S CEE G2
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SURPLUS TO REQUIREMENTS ...

Gramdeck offers
you an amazing
clearance bargain!

The chance of a lifetime for ‘do-it-yourselfers’

You enjoy making things . . . experimenting . . .
adapting? Then here’s a truly fantastic offer—an
opportunity you can’t afford to miss. Limited
guantities of the famous Gramdeck Pre~-Amplifier/
Control Unit omgmal list price £6 6s. are available
at the “give-away” price of only 26s. each Guaran=-
teed brand new and perfect.

A Really Versatile Unit

Ideal for adding a tape-deck to an existing Hi-Fi system,
or a monitor-head to your tape recorder—can be used for
super-imposing sound on pre-recorded tape, making
pilot commentaries or for constructing a transfer mechanism
from tape to stripe, adapting a record-player for public
address, etc., etc. Contains a host of useful components for
the experlmenter (see below) or is ready for use as supplied.

The Gramdeck Pre-Amplifier 6" x
4” x 3}”, comes in a compact metal
case, with simulation-wood front
panel, 3 Ediswan XB 102 Tran-
sistors, printed circuit board, 6-pole
4-way switch, 8 resistors, 11 capa-
citors, compensating coil, bias oscil-
lator coil, sockets, wander plugs,
leads, battery clips, etc., etc. Connects
directly to tape-head 600 hours
working with PP9 battery (supphed)
Rotary selector switch glves “Play”,

”, “Record Radio”, Record
Mlcrophone positions,

. . . and A Matching Mlcrophone

A superb matching moving-coil Lustraphone
microphone, medium impedance (nominal 600
ohms at 1 kc/s) in cream plastic casing with a
fabric blast guard, 9 ft. co-axial lead, fitted
Belling-Lee co-axial plug—Ilist price £3 7s. 6d.,
yours for only 26s. This high-quality mike is
omni-directional in the horizontal and approaches
cardioid characteristics in the vertical position.
Frequency response approx. 70-12,000 cycles/sec.

This Offer may not be repeated—act NOW!

FOR BOTH
ITEMS!

(or 26/- each)

- All orders in strict rotation.
Rush your order now, while
stocks last. This is a genuine
surplus ~ to - requirements
offer.

- ONLY

Post Paid

Money Orders, Postal Orders or Cheques should be
crossed and made payable to “Andrew Merryfield Ltd.”

ANDREW MERRYFIELD LTD.

Dept. PA[823, 29 Wrights Lane, London, W.8
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low voltage ND

CAT0R -

positive indication of being switched on by

virtue of loud transistor noise. Improved
modern transistors are far less noisy, and do not give
this positive indication of battery drainage under
quiescent conditions.

Constructor and manufacturer alike tend to
fight shy of filament-type indicator lamps on
transistorised equipment; high current drainage often
precludes their use. A low-current on/off indicator
lamp could, however, be a good proposition, as it
could help save batteries whilst adding aesthetic
appeal to the equipment. To this end the author has
constructed a neon indicator lamp which is most
economical and runs from any dry battery in the
region of 9 volts. Only four components need be
used in the construction of this interesting device,
whose theoretical circuit is shown in Fig. 1.

Theory in Brief

The circuit functions as a blocking oscillator with
heavy positive feedback. When the transistor enters
the “cut off ” state a high voltage pulse is induced
in the windings of the transformer. In the absence
of a tuning capacitor, this pulse would ordinarily
break down the collector junction of the transistor
and destroy the circuit. An alternative path is,
however, available here; ie., the neon tube. This
protects the transistor, which continues to oscillate
violently, the neon tube conducts during part of the
cycle, and a glow is emitted from the gas around its
cathode.

Circuit is Flexible ,

Although this circuit is specified for 9 wvolt
operation, it will operate over a wide range of supply
voltage almost up to the “extinguish ” voltage of

l]ARLY transistorised audio equipment gave

Fig. I : Complete circuit of the
Low Voltage Neon Indicator.

the neon simply by adjustment of VRI1, or in the
higher voltage ranges, replacement of VR1 by a
250KQ component. If the circuit is carefully
adjusted, the neon will glow faintly on a supply
voltage of only 1-5 volts!

The Capacitor

The circuit is very tolerant of variations in the
value of Cl. This component may be omitted
altogether if space is lacking, or values of several
microfarads electrolytic may be used. Use of a
capacitor in this position may improve efficiency of
the circuit by over 30%; a suitable type is indicated
in the components table.

The Transformer

Here an LT44 transistor driver transformer is
used. Although this is amongst the cheapest
available, the author experienced no trouble at all
in its use. The circuit worked upon first trial. Other
transformers could certainly be tried in this circuit,
and as the total power handled is almost negligible,
miniature transformers are favoured. The trans-
former chosen should be perfectly dry and well
insulated; should have a useful ratio, and
impedances suitable for use with transistors at the
supply voltage you intend to use.

Here, however, a word of warning. If you use a
large transformer in place of the miniature LT44,
the magnetic energy stored in its core and discharged
with each cycle may be correspondingly greater.
This means a more energetic output pulse, and a
warning against electric shock if you use a larger
transformer.

The Neon Tube g

Several types of neon tube are suitable. The tube
used should strike at below 100 volts and extinguish
at a voltage above the value of the supply voltage.
Use of a miniature tube such as is used in neon
mains testers and panel lamps is recommended.
These are usually supplied together with a series
resistor as safeguard against heavy mains current.
This should be omitted from the circuit, for such a
resistor would cut down the useful current through
the neon, and probably cause destruction of the
transistor.

The Transistor

The transistor should be suitable for use with a
collector voltage above 100 volts; i.e., well above the
“strike ”” voltage of the neon. Suitable types are:
Texas 2S018; Ediswan XB121. The circuit diagram
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* components list

Ti Driver transformer LT44
Tri  Transistor type Texas 2SO18 (n-p-n)or
Ediswan XB12] (p-n-p)

Neon Type HRNT2 or similar
Cl 1uF 12V electrolytic
VRI  100kQ potentiometer

shows use of an n-p-n transistor; e.g., 2SO18. I_f
a p-n-p type is used (e.g, XBI21) the circuit
connections to the battery should be reversed, also
the connections of the electrolytic capacitor if used.
No heat sink is required as the power handled by
the transistor does not warrant this precaution.

Construction

Construction of this device is not very critical if
reasonable care is taken. Standard tagboard,
breadboard or printed circuit techniques may be
used to connect up the components as best suits the
constructor.  Heat-sinks must be wused whilst
soldering to ensure that the transistor and neon are
not damaged, and all joints should be soldered before
connection to the battery. With care, this unit may
be made very compact, and tucked away in some
corner of your equipment.

If the unit is to be used near the input or aerial of
your equipment, it should be shielded in a small
metal box, or in a cardboard pill-box, covered with
metal foil, and connections to the battery and neon
should be made with shielded wire.

Operation

Never operate this circuit without the neon tube
as this invites almost immediate destruction of the
transistor.

Before connecting the battery, trim VRI1 to its
highest value. If you have a milliammeter, it may be
of interest to connect this in series with the unit.
Connect the battery. Very little current flows and
the neon does not light (unless a very high gain
transistor is used). Adjust VR1 gradually to a lower
value. At a certain stage the neon will begin to
glow, and as VR1 is adjusted, the brilliance will
increase. At a certain point, the neon will flicker
on and off, or extinguish altogether. If this happens,
trim VR1 back up again as a heavy current drainage
is indicated.

The author found that using the components speci-
fied, maximum brilliance occurred when the total
current taken was 0-7mA, and with VR1 at about

- 40kQ. The neon lit with a total current of 0-:25mA
and VRI1 at about 70kQ. The neon flickered and
extinguished when the overall current reached
approximately  1-6mA. The  transistor then
“ bottomed ”, and the current taken rose to a high
value which could heat up and destroy the transistor
if allowed to persist. If C1 was ommitted, maximum
brilliance occurred with a total current of around
1-2mA, and produced a slight loss of brilliance as
compared with the complete circuit. It will be
seen that the current drawn by this neon indi-
cator is negligible, and the cost reasonable when
balanced against possible saving in battery power.
The circuit is highly reliable; the author’s model has
run continuously for several days from a PP9 battery
with no perceptible drop in battery voltage. o
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CUT-OUTS AND CURRENT TRANSFORMERS

—continued from page 130

lower voltage; for example, an electric heater or a lamp
used when watching television. The circuit of such a
charger is shown in Fig. 6.

The turns ratio of the current transformer for this
application will vary depending on the mains load
current and the charging current required. Suppose,
for example, a 60W bulb is being used for illumination

while viewing television, and that a 12V car battery is to

Load eg.
electric

fire

NG e >

o [

g. 6: Battery charger.

be charged. If the mains voltage drop is to be restricted
to 24V then the current transformer will have 1:2 turns
ratio and the battery will be charged at half an amp.
The number of turns per volt required to avoid satura-
tion in a core of the size used by the writer (about the
size of a 6:3V 2A heater transformer) is between 10
and 12. Hence the transformer primary would have
240 turns at least and the secondary 120 turns.

Low Charging Rates

It must be admitted, of course, that half an amp is a
very low charging rate for a car battery; indeed nearly
four days would be required to completely charge it.
If however, the current transformer were to have a
1:1 ratio and be connected in series with a 1kW
electric fire, then a charging rate of 4A would be
obtained, which is the recommended rate.

Bridge Rectifier

The bridge rectifier should be a 12V type with
adequate current rating. The wire used for the current
transformer should be as large as can be accommodated
on the former.

This type of battery charger has the advantage that
if the 12V battery is replaced by a 6V or 2V accumulator
the charging rate remains constant. If a battery is not
being charged and the charger is left in circuit then the
output terminals must be short-circuited. If this is not
done fairly high voltages will be produced which will
cause breakdown of the rectifier. B



LEARN

ELECTRONICS
—AS YOU BUILD

CIRCVUITS
over 4

EXPERIMENTS
including . . .

TEST GEAR

® CATHODE RAY OSCILLOSCOPE

@ Valve Experiments @ Square Wave Generator
@ Transistor Experiments @ Morse Code Oscillator
@ Electro-magnetic Experiments @ Simple Transmitter

@ Basic Amplifier @ Electronic Switch

@ Basic Oscillator @ Photo-electric Circuit
@ Basic Rectifier @ Basic Computer Circuit
@ Signal Tracer @ Basic Radio Receiver

@ Simple Counter @ A.C. Experiments

@ Time Delay Circuit @ D.C. Experiments

The full equipment supplied comprises valves, transistors, photo-tube, modern type chassis board, printed circuit board, full range
resistors, capacitors and inductors, transformers, potentiometers, switches, transistors, valves, all hardware, wiring and every detail
required for all practical work plus CATHODE RAY OSCILLOSCOPE for demonstrating results of all experiments carried out. All
practical work fully described in comprehensive PRACTICAL MANUALS. Tutor service and advice if needed.

This complete practical course will teach you all the basic principles of electronics by carrying
out experiments and building operational apparatus. You will learn how to recognise and handle
all types of modern components; their symbols and how to read a completed circuit or schematic
diagram. The course then shows how all the basic electronic circuits are constructed and used,
and HOW THEY ACTUALLY WORK BY USING THE OSCILLOSCOPE PROVIDED. An application is given in
ali the main fields of electronics, i.e. Radio; control circuits; computors and automation; photo-
electrics; counters, etc., and rules and procedure for fault finding and servicing of all types of
electronic equipment,

© NO PREVIOUS KNOWLEDGE NEEDED @ NO MATHS USED OR NEEDED @ REASONABLE FEE—NO EXTRAS REQUIRED

@ SENT IN ATTRACTIVE BOX @© COMPLETE ADVICE SERVICE ¢ EVERYTHING REMAINS YOUR OWN PROPERTY
A completely NEW up-to-date | POST NOW FOR FREE BROCHURE
home study experimental I 1o BRITISH NATIONAL RADIO SCHOOL, READING, BERKSHIRE. Please |
course by - : send free Brochure, without obligation, to |
|
BRITISH NATIONAL I ONAME L i
RADIO SCHOOL -— : ADDRESS . .. .ttt ittt tieer e ne ittt :

H in’ H 1C 0 e S e s sssate s sess ettt et te e
B”t.al.n S Lead"!g E.Iectromc I ' Block Capitals Please ’ ]

Training Organisation. i OR WRITE If YOU PREFER NOT TO CUT COUPON PW 6.66
g L « 1
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MINIATURE
METALLIZED
POLYESTER
CAPACITORS

Ideally suitable for printed wiring panels and transis-

torised circuits.

. Cap Tolerance: £20%.

Incorporating a new dielectric material and of unique

construction, they are of small physical size and meet
the requirements of H.5 D.E.F. 5011 Specification.
The windings are virtually non-inductive and the wire
terminations are soldered direct to the metal electrodes

Voltage Ratings:

400 volts D.C.

eliminating contact resistance and ensuring the mini-

mum possible inductance.

Typical 250 volt range

Dimensions + T.C.C.
Cap, |———— |————| Type
wF H. T. : No.
0.0! | & 9mm | %" 5.5mm | PM Xi
0.022 | 41" 9mm | %" 5.5mm | PM X2
0.047 | " %mm | & 5.5mm| PMX3
0.1 | 27 1imm| % 72mm | PMX4

Power Factor:

<0.0 at | Kcfs at -+20°C.
. Temperature Rating:
E Suitable for working
y --85°C. without derating.
T )
o €
- . E
iz Details of the full range are
given in T.C.C. Bulletin 93,
s available on request.

at [nsulated —

Insulation Resistance:

10,000 megohms or 2,000
ohm farad whichever is less.

Ranges available 63, 250, and

Terminations:

22 s.w.g. solder-coated paral-
lel wires for vertical mount-
ing.

Finish:

special non-
cracking heat resisting ther-
mosetting compound pro-
viding good insulation and
good protection against the
ingress of moisture.

THE TELEGRAPH CONDENSER CO. LTD.

Electronics Division -

NORTH ACTON -
also at CHESSINGTON, SURREY and BATHGATE, SCOTLAND

LONDON . W3 - Tel:

ACOrn 0061

Telex: 261383

SNIPERSCOPE

Famous war-time
“cats eye” used
for seeing in the
dark., This is an
infra-red  image
converter cell
with a silver
caesium  screen
which lights up
(like a cathode
ray tube) ‘when
the electrons re-
leased by the
infra-red strike it. A golden opportunity for
gome interesting experiments. 5/- each, post 2/-,
Data will be supplied with cells, if requested.

=4 T

MAINS PCWER PACK

MAINS POWER PACK designed to operate
transistor sets and amplifiers. Adjustable output
6v.-9 to 12 volts for up to 500mA (class B
working), Takes the place of any of the following
batteries. PR1, PP3, PP4, PP6, PP, PPY, and
others. Kit comprises: mains transtormer-
rectifier, smoothing and load resistor, 5,000 and
500 mid, condensers, zener diode and instruce
tions. Real snip at only 14/6, plus 2/6 post.

SPEAKER BARGAIN
12in. High
fidelity  loud-
speaker. High
fux permanent
magnet  type
with either 3 or
15 ochm speech

coil. Will
handle up to 10
watts, Brand

new, by famous maker,
Price 27/6, plus 3/6 post and insurance.

ARMCHAIR CONTROL UNIT

Remote Controller—for
Philips, Stella and Cos-
sor TV sets but adapt-
able to most others, and
t0 model control. Com-
prises 3 rocker switches,
2 variable resist:

STUPENDOUS OFFER—£IIl for £27 1

The Princess superhet described
below is a very fine little set that
has been carefully designed for
high performance. Only recently
{under another name of course}
this was on offer in many radio
shops, for £10.19.6, but we have
been fortunate in nbtammg the
parts at a very low price and
now pass this saving on to you.
If you act quickly you can pur-
chase this for only 88/6 plus 3/6
post and insurance. Note these
features: @ Long and Medium
‘Wave @ Long clear dial with
travelling pointer and slow mo-
tion drive @ Push puil output approxi-
mately 350 m.w. @ A.V.C. and feed back
® Dust cored H.Q. LF. transiormers

@ High selectivity ferrite acrial @ Six tested and guaranteed transistors
@ Printed circuit board for fool-proof assembly @ Fconomy output circait gives
long life from PP3 battery @ Permanent magnet moving coil speaker @ Cabinet
size 4%in. x 3in. x 13in, With carrying strap,
You get over 100 parts (list value over £10).
easy to follow wiring and aligning instructions.
Make up several while you have the chance.
be loved for ever. Battery 1/9 extra.

In fact everything you need and
Don’t miss this wonderful offer,
Use them as presents and you'il

THIS MONTH’S SNIP

GARRARD
AUTO RECORD PLAYER
Model 2000

This is one of the latest products of the
& World’s most experienced maker of fine
record reproducers—It’'s superior features
include—automatic playing of up to 8 mixed
slze recordsVstoppmg and starting without re-
1 playing—pick up pivots to give low
stvlus pressure—large diameter turn-table for max.
stability-——adjustments include pick-up height—pick-up
dropping position and stylus pressure. Size is 13}in. x 1[%in. clearances 4§in.
above 23in. below—fitted with latest hi-compliance cartridge for stereo—and
mono., L.P. and 78. Supplied complete with mounting template and service sheet.
Offered this month at the Special Snip price of £6.9.8d. plus 7/6 carriage and
insurance.

TRANSISTOR BARGAlN
With carrymg o

handle size
10in. x 8in. x
3in,  Strongly
made from best
piywood  and
covered  two-
tone fabric—
looks very
smart, suitable ®
for receiver —
amplifier — ex- a7
tension speaker ete.—Originally listed at 29/6——
buat offered this month at only 15/- plus 3/-
post and insurance: also given free with it is a
printed circuit board to suit it and building

instructions for fine two-wave radios. Don’t
miss this grand ofter.
FOUR-
STATION
INTERCOM.

Will save time and
improve efficiency.

Ideal in home—office
—shop—=surgery, 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 ag subs fitted with 60ft. twin
flex and they plug into sockets. Also included
is packet of staples—and battery. Nothing else
to buy—=£7.15.0, plus 4/6 post and insurance.

750mW TRANSISTOR AMPLIFIER

4 transistors including two in push-pull-input
for crystal or magnetic microphone or pick-up—
feed back loops—sensitivity 5 m v. Price 19/6,
Post and ins. 2/5. Speakers 3in. 12/6; 5in. 13/6;
Gin. x 4in. 14/6.

¥ and components includ-~

'ing Mullard OAS81—
' Knobs—10 way plug—
1ift 7 way cable, ete.
List price £3.3.0, yours for only 12/6, plus
2/- post and insurance.
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(CROYDON)

LIMITED

102/3 TAMWORTH ROAD, CROYDON, SURREY (Opp. West Croydon Station)
266 LONDON ROAD, CROYDON, SURREY (Opp. ABC Cinema, West Croydon)
post orders to: Dept. PW, SPRINGFIELD ROAD, EASTBOURNE, SUSSEX



Loudspeaker Matching

LRI e simauatu s i i g e by Leslie Moore

equipment usually causes a certain amount of
difficulty to the newcomer. Power amplifier coup-
ling or output to some speaker system is probably the
most common cause of inefficiency in such equipment.
Fig. 1 shows a series circuit of variable resistor R
and battery B. Suppose internal resistance r were
2 ohms and battery voltage 2 volts. When R is zero,
then current in the circuit will be a function of internal
resistance and battery voltage.

IMPEDANCE matching between stages of audio

ie. 1
. 2 |
When Ris0-5Q,1= 5= 08 ampeéres, and so on.

Power dissipated in a resistor is given by

P = I? X resistance.

WhenR=0 P=0

,, R=05P=0-8x0:8x0-5=032Watts.

Voltage across R and r is again dependent on their
values.
V=2x R , therefore when R = 0-5Q,V = 2><0—'5
R-4r

2-5
= 0-4 volts.

The table gives suitable values of variables to demon-
strate the purpose of this test. :

R ohms I amps 2R watts VY volts
0 ] 0 0
0-5 0-8 0-32 0-4
I 0-66 0-44 0-66

15 0-57 0-49 0-86
2 0-5 0-5 10
2-5 0-44 0-49 1-11
3 0-4 0-48 12
35 0-36 0-45 I3
4 0-33 0-44 1-33
5 0-28 0-39 1-43

A graph drawn of power against resistance (Fig. 2)
shows that maximum value of power transferred from
battery to resistance R, takes place when R is equal
to 1, battery internal resistance. This is of importance
especially when dealing with loudspeaker matching by
transformer.

TYPICAL OUTPUT STAGE

Fig. 3 shows a typical power output stage of an audio
amplifier. Suppose output resistance of the power
amplifier is 40000, then for maximum power transfer,
effective loading of the loudspeaker should also be
4000Q.,

Voltage ratio of secondary to primary transformer

ndings i 1t N2.
windings is equal to =

Cir‘guitt R T
used to . i
find T o4 :
B R con%:lg;_lons ! 03 E
maximum £ t

power o2t H

transfer = 0

e iyl i

o )

(8] 1 2 3 4 5
R. Ohms ——
Value of R is 200 when maximum
power is transferred

Fig. | (top left): Circuit used
to find condition for maxi-
mum power transfer.

Fig. 2 (top right): Value of R
is 2Q when maximum power
is transferred.

Fig. 3: Typical output stage
of power amplifier.

Current ratio of secondary to primary transformer
windings is equal to N1/N2.

From Ohm’s Law resistance = lI], therefore resistance
ratio of secondary to primary transformer windings

ON2/N1 - N2XN2 (112 g

TONI/N2 T NIxN1~ \NI
If a 15Q loudspeaker were to be used, then to obtain
maximum power transfer

- ISE)Z.NZ_ /4000 __

4000*15><(N1 NI Y 1—5—163.
Therefore turns ratio of transformer used should be
about 16:1.

IMPEDANCE MATCHING

Correct impedance matching is often  neglected;
common practice is to place additional loudspeakers in
parallel with the existing one. If two 15Q loudspeakers
were placed in parallel connection instead of one, on
the output of the previous amplifier, actual resistance
of parallel combination is reduced to 7-5Q. Effective
load of two loudspeakers in parallel then

N2y?
=75x (ﬁi = 2000Q.

Examining Fig. 2 will reveal that when load resistance
-—continued on page 142
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COMPOSITE UNT o . i

radio, tape, record-player

HE writer, having moved into a new house, re-
Tquired a neat single unit housing a radio tuner,
tape deck, record-player, power amplifier (2-3
watts) and two speakers.
unit had to have the - following requirements : —

1. To be completely self-contained;

2. A switching system enabling the units to be
connected directly to the amplifier, independ-
ently, without changing plugs and sockets at
the back; .

3. A switching system to record off, or play back
through the power amplifier when one of the
other units was connected to it;

A pre-amplifier and mixer for two inputs;
High impedance and low impedance audio
output sockets;

Provision for external input to the tape deck;
Tone network.

The Circuit

Fig. 1 shows the main circuit in block form. A
moment’s reflection will show that it contains all
the above requirements,

NS e

It was decided that the -

*The heart of the unit is the main switch (S3) and

the main amplifier. In position 1 either the record
player or external input is connected to the power
amplifier depending on S1. In this position the pre-
amplifier is used. This can be bought, but is easily
constructed, a suitable circuit diagram is shown in
Fig. 2a and the corresponding wiring diagram in
Fig. 2b. Any low noise pentode can be used pro-
viding that R2 is adjusted to suit the bias conditions
recommended by the manufacturer. This informa-
tion can be found by consulting a valve data manual.
The h.t. and Lt. supply is drawn from the power
supply of the main amplifier. As the main amplifier
will have a fairly large power pack the 3mA drawn
by the 6BR7 is extremely unlikely to overload it.

When S3 is in position 2 the radio tuner is con-
nected to the main amplifier. This may be a.m. or
f.m. depending on what is to hand. If an f.m. tuner
is used a fairly high quality amplifier should be used.

‘With S3 in position 3 the tape deck output is fed

into the amplifier when the deck is switched to play-
back. The input to the tape deck is controlled by
S2.  In position 1 it receives its input from the

i & -
HE ka7
o
L | N
! r 7
” N, Subsidiary
4 speaker
Oout L ol _=
i 1
er“f-—; i i
; E il Ia A &
el ]
1
Radio AR Tone . )
tuner Out . Main | network §7=" amplifier
' 3] switch I
% VRS >
Z Internal Main
speaker
%/A
n Y . Y 3 .l
Low impedance 4 g >
output
High impedance
output s 1 [
1 cotl
kS l GRUF -L
sk6 1
2 4 = 0F
Ext o 52 deck out v
tapet 30ftF %ﬁ—' :
inpu H N ; 5
Z :L/C ¢ ¢ [
Skt [ [

7

Fig. I: Block diagram of the main circuit,
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7 VALVE AM/FM RADIOGRAM CHASSIS

New 1966 Model now available

Valve line-up ECC85, ECHS1, EF§9,
EABC80, EL84, EMS1, EZ80,
Three Waveband
positions,  Med. 200-550 m.
1000-2,000 m. VHF/FM 88-95
Phillips Continental Tuning Insert with
permeability tuning -on FM and com-
bined AM/FM I¥ transformers. 400
Keofs and 10.7 Mcfs. Dust core tuning
all coils. TLatest circuitry inclading
AVC and Neg. Feedback. Three watt
output. Sensitivity and reproduction
6f a very high standard Chassis size
133 x 6%in. Height . Edge illumin-
ated glass dial 112 x 8
Vertical pointer. Horizontal station names. Gold on brown background.
A.C. 200/250v. operation, Magic-eye tuning. Circuit diagram now available.
Aligned and tested ready for use £13.19.8, Carr. & Ins. 7/6.

Comp. with Tape, O/F socket, ext. sp’k'r and P/U sockets, and indoor F.M.
aerial and 4 knobs—walnut or ivory to choice. 3 Q P.M. Speaker only required.
Recommended Quality Speakers 107 R.A., 27/6. 133" x 8” E.BLL Fidelity, 4216.
127, R.A.32/8. 12" R.A. with cone, Tweeter, 42/6. Carr. 2/6.

MULLARD “3-3” & “5-10”

Hi-FI AMPLIFIERS
3 ohm & 15 ohm output

“3-9* Amp. 3 valve, 3 watt hi-fi
quality at reasonable cost. Bass Boost
and treble conirols guality sectional
output transformer, 40 c/s-25 kefs
+1dB, 100mV for 3W, less than 1%
distortion. Bronze escutcheon panel.
Complete Kit only 7 gns. Carr. 7/6.
‘Wired and tested £8.10.0.
MULLARD %5-10” AMPLIFIER. 5 valves 10W 3
and 15 ohms output. Mullard’s famous cireuit with
heavy duty ultra-linear quality output transformer
Basic amplifier kit price

Ll £9. I 9.6 Carr. and Ins. 7/6.

CONTROL PANEL KIT, Bass, Treble and Volume controls with 4-position
selector switch for radio tape and 1lin x 4in. escutcheon panel.
AMPLIFIER KIT AND CONTROL PANEL KIT, £11.19.6. Ditto, ready wired.

£14.19.8,

2.VALVE PRE-AMP UNIT, Based on Mullard’s famous 2-valve (2xEF86)
circuit with full equalisation, with volume, bass, treble and 5-position selector
switch. Size 9 x 6 x 2}in. Ready Built £7,19.6. Carriage 3/6.

JASON FM TUNER UNITS. Designer-
approved kit of parts. FMTL, 5 gns.
4 valves, 20/-. FMT2, £7.10.0. 5 valves
85/, JTV MERCURY 10 gns. 2 valves,
22/6. JTV2 £13.18.8, 4 valves, 28/6.
NEW JASON FM HANDBOOK, 2/6.
48 hr. Alignment Service, 7/6. P. & P.
2/6.

TRIMMERS. Ceramw (Compression Type)—
30pF, B50pF, 70p. 9(1.; 100pF/150pF
1/3; 2501F, 1/6; 6001:F

PHILLIPS. Bee Hive Type (conc. air-spaced)
2-8pF, 1/-; 8-30pF, 1/-.

KNOBS—Modern Continental types Brown
or Ivory with Gold Centre; 1” dia., 9d.
each; 13”, 1/« each; Conec. knobs ivory with
Gold Centre 13” dia. 2/9 per pair. Matching
ditto 2/6 ea.

LARGE SELECTION AVAILABLE.

Metal Rectifiers—STC, Siemens bridge
250v. 150mA, 14/6. Ditto half wave 250v.
50mA, 7/8. Mullard BY100, 8/6; BY114, 8/~

TUB-ELECTROLYTICS-CAN
25/25v. 50[12\7 1/9; 8+8I450v 4/8; 50[50v
32/76v, 4/8. 8/45

25V, 32+ 32,
4/850v. 2/3 50[5 /350v. GIS 1841 6/450v.
5/6; 60/250/275v. 1216; 32+32/450v. 6/6;
100+200/275v. 12/8.

Volume Controls—5K-2 Meg. ohms.
3in. Spindles. Morganite Midget Type
1iin. diam. Guar. year. LOG or
LIN. ratios less Sw. 3/8, DP. 8w. 5/-
Twin Stereo less SQ 716 100k to 2M
obms with DP 9/6.
WAVECHANGE SWITCHES 1 p
12-way 2p. 2-way, 2 p. 6-way, 3 p.
4-way, 4 p. 2.way, 4 p. 3-way, long
spindle, 3/6 ea.

EXPANDED ANODISED METAL--

Attractive gilt finish %in. x lin, diamond
mesh 4/6 sq. ft. Multiples of 6in. cut. Max.
size 4ft. x 3ft., 47/8, plus carr. Do., finer

TRANSISTOR
COMPONENTS

Midget L.F.’s—465 Kefs 9/16in.
diam. first, second or third.

Osc. Coil M. & LW, 9/161!3
Midget Drive Trans. 9:1........
Midget Qutput Trans. PuNh-PuJI

3obms ...... BA0BBOBARA0000 K1kt
Elect. Condensers—Midget
imPd.-50 mFd. ea. 1{8, 100 mFd. 2[—.

12V, Wkg. 15 Choke, 2/6 each.
Condensers 150 v. working: .01 mFd.,

2 mFd., .03 mFd., .04 mFd. 9d.;
0:) m¥Fd., .1 mFd,, 1/-; .25 mFd., 1/3;
5 mFd., 1]6, ete.

Midget Tuning Condensers. J.B.
“00” 208 pF and 176 pF, 8/8, ditto
with trimmers, 9/6, J.B. 220 pF and
105 pF conc. slow motion 10/6, 365 pF
single 7/8, Sub. min. §in. Dilemin 100
pF, 300 pF, 500 pF, 7/« each.

FERRITE AERIALS. M. & LW.
car aerial coil 8/3.

Midget Vol. Conirol with edge comtrol
knob, 5 or 10 K/ohms, with switch 4/9;
Ditto less switch 3/9.

Speakers. P.M.; 2in. Plessey 75 ohms
23in. Continental & ohms, 13/6.
7 x 4m Plessey 35 ohms, 23/8.

Ear Plug Phones—Min. Continental
type 3ft. lead, jack, plug and socket.
High Imp., 8/-, Low Imp., 7/6.

DE-LUXE
RECORD

PLAYER
KiT

pattern mesh 4/8 sq. ft., multiples of 12in.
max, size 3ft. x 2ft., 27/6 sheet.

ENAMELLED COPPER WIRE—-

41Db. reels 14g-20g. 8/-; 22g-28g, 3/6; 36g-38g.
iIQ; 30g-40g, 5/- ete. e ’ %

263gn TAPE RECORDER
for ONLY £19.10.0

carr. 12/6

Bargain of the Year Offer
—cancelled Export Contract

Famous manufacturer’s brand
unused and factory tested 2
8% and 7% ips. twin track
recorder 3 Watt output. Tape
position ~ Rev.-counter, fast for-
ward and rewind, take 77 reels,
mike and gram input. Straight
through amplifier facilities. OQus-
put sockets for ext. speaker,
monitor or external amplifier.
Super-imposed switching magic
eye recording level and mains neon jndi-
cator. Volume and fone controls 77 x 47
speaker. Attractively styled cabinet %

with detachable Hd mike and reel storage facilities. A.C. 200/250 volts
operation. Complete with crystal mike, tape spare reel and screen lead ete.

6 VALVE AM-FM TUNER UNIT

Med. and VHF  190m-550m, 86
Mefs-163 Mejs, 6 valves and metal
rectifier. Seli-contained power unit.
A.C. 200/250V  operation. Magic-eye
indicator, 3 push-button controls
onfoff. Med., VHF, Diodes and high
output Sockets with gain conirol.
Iuminated 2-colour perspex dia
114 x 47, chassis size 11§” x 4” x 53"
A recommended Fidelity Unit for use with Mullard “3-3” or “5-10” Ampli-
fiers. Now a\g}ﬂable as complete kit as illustrated, ine.

ower unit. Carriage 7/6.

: - £10.19.6
Carriage 7/6.

new
speed,
tape

Ditto, but less power unit, £9.19.6, carriage 7/6.
Circuit and construction deta.lls, 4/8, free with kit.

Alumin. Chassis, 18g. Plain Undrilled,
folded 4 sides, 2” deep, 6” x 47, 4/6;
8” x 67, 5/9; 10” x 77, 8§93 127 x 67,
716; 12" x 87, 8/-, ete.

umin. Sheet. 18g. ‘6”7 x 1/=;
6” x 9” 1/6; 67 x 127, 12/-; 12” x 1"”
4/8, etc

Jack Plugs, Standard 23”7 Igranic
Type, 2/6. Screened Ditto, §/8
Minjature ser. 147, 2/3. Sub-min. 18,
Soldering Irons. Mains 22220V or
236/250V. Solon 25W Inst., 24/6.
Spare Elements, 5[6 Bits, 1/8. 65W,
28/8, etc.

High grade low loss Cellular air spaced
Polythene — 1*
cond. Famous mirs.

Coax Plugs 1/-.
Couplers 1/3.

COAX 80 OHM CABLE

diameter. Stranded

Now only 6d. Incorporating

per yard. 8p. Garrard

Bargain Prices—Special Iengths Autopshm unit and Mullard latest 3 watt
20 yds. -, P. &P, 1, printed circuit amplifier (ECL 86 and
ég gﬁ: 17;6 f EZ 80), vol. bass and treble controls, with

8” x 5% 10,000 line speaker.
Contemporary  styled 2-tome  cabinet,
charcoal-grey and off-white with matching

Sockets 1[-
Outlet Boxes 48,

BONDACOUST Speaker Cabinet Acoustic
Wadding (1 in. thick approx.) 18 in. wide,
any length cut. 28 per ft 6/- per yard. kit).

TINNED

COPPER ' WIRI
ilb. ERSIN MULTICORE SOLDER 60/40
4d. per yard. Cartons 6d., 1/-,

L T T
TYGAN FRET or Vynair, 12 x 12in. 2f«;

blue-relief. Size 173" x 16” x 8”. A stylish
unit capable of quality reproduction.
Circuit and const. details 2/8 (free with

COMPLETE KIT l9 6
Carr. and ins. 12/6, Ready wired 30/- extra.
Jlluminated perspex control panel escut-
cheon, 7/6 extra. TFour contemporary

ting lege 6in. 10/6; 9in. 11/6; 12in. 12/6
extra.

1622g." 4]
2[6 ete.

12 x 18in. 8/-; 12 x 24in. 4/~ ete.

New Reduced Elecirolytics All Types New Stock
Bozed VALVE Bargain Prices N /25'%UBULAR 1 0/25}' TYPES
1T4  8/6 | EFS0  7/6 | PCTS0 8/ 3 0

1R5  6)-| EFs6  $/6 | POL83 10,’6 50/12V 1/9 16416/450V  5/6
185  6/-| ELas 12/6 | PCLSL 10/- Bopoy. RIa0ag e 2oV L
384 /.| EL34 1%/6 | PCLS5 11/6 100/26V 2/-:50+50/350V  8/8
5va 7| EIsa 7| PLas 3/450V s/a 604-250/275V_ 12/6
So0sL 7| BYS1 9. | PLAL 4/350V /3 |100 +300/275V 12/6
BCCS2 /- | EYS6 0/ | PL83  8)- 16 +16/450V 5/6 2000+-4000/6V  3/6
ECO83 7/- | Bzso  7/- | PY33 10/8 32432/450V

ECL80 9/- | Ez8l 7/- | PYS2 %~ 1000/26V 319

ECL82 10/- | GZ32 6 { U25 10/6 Ersin Multicore Solder 60/40, 4d, per yard.
ECL86 10/6 | POC84 8/~ | UL84 ~ 9/- Cartons 2/6, ete.

RECORDING TAPE—Reduced Prices

Famous American Columbia (CBS) Premier Quality Tape at REDUCED PRICES.

A genuine recommended Quality Tape—TRY IT! Brand new, boxed and fully gﬁmnteed.
Fitted with leader and stop foils.

. Standard Iong Play Double Play
Sin. 600ft. 13/- 900£t. 17/6 1,200ft. 31/6
4in. 900£t. 18/~ 1,200f6. 19/8 1,800£t. 37/6
7in. 1,2008t. 21/- 1,8005t. 28/6 2,400ft. 47/8

D.P. 30tt.

P. & P. perreel 1/, 6d. on each additional reel.

SPECI%L B?RGAIN. 3in. Message Tape, 150f., 3/8, P. & P. 6d. 8in, L.P. 225it., 4/9, 3in.

Pastio Tape Reels b aa
Plastic Spool Containers 00 5o e

3in., 1[8 5in., 8/-; 53in., 8/-; 7in., 2/8
bin., 1/9; 53in., 2f-; 7in., 2/8

Condensers—Silver Mica, All values 2pF to 1,000pF, 6d.
each, Ditto Ceramies 9d. Tub. 450V T.C.C, etc, 0.001
mFd to 0.01 and 0.1/350V., 9d. 0.02-0.1/500V., 1~ 0.25
‘Hunts 1/6, 0.5 T.C.C. 1/9, etc., etc. Close Tol. SIMlcas—lO%
5pF-500pF 8d, GODEDODPF, 1f-. 1% 2pF-100pF, 9d.
160pF-500pF, 11d. 575pF, & OOODF 1/8. Resistors—Full
Range 10 ohtns-10 meg. ohms 20% % and 3W, 3d., §W,
5d, (Midget types modern rating) 1W, 5d., 2W Qﬂ Hi-Stab.
5% iW, 6d. (100 ohms-1 meg). Other values 8d. 1% W,
1/8 ete., ete.
Phono. Plugs, 8d. Phonon Sockets (open), 8d, Ditto {(closed),
1/-. Twin Phono Bockets (open), 1/3.

We manufacture all types Radio Mains Trans., Chokes, Quality O/P Trans., etc.

Enquiries invited for Specials. Prototypes for small production runs. Quotations
by return. Send for detailed bargain list, 3d. stamp.

RADIO GOMPONENT SPECIALISTS

70 Brigstock Rd., Thornton Heath, Surrey. Hours: 9 am.—6 pam., 1 pm., Wed.

THO 2188. Terms C.W.0. or 0.0.D. Post and Packing wp lo 31b., 1/=;115.1/9; 315
8/~ 5 1b. 3/9; 8 Ib. 4/6.
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BRAND NEW AM/FM (V.H.F.) RADIOGRAM
CHASSIS AT £I5.15.0 (Carriage Paid)

Chassis size 15 x 63 x 5%in. high. New manufacture. Dial 14} x 4in. in 2 colours,
predominantly cream. 200-250v. A.C. only.

Pick-up Ext. Speaker. Ae., E., and Dipole Sockets. Five push-buttons—LW, MW,
SW, FM and Gram. Aligned and tested. O.P. Transformer Tone control 1000-1900M;
200-550M; 88-98 Me/s. 6-17 me/s. EZ80 rect.; ECHS81, EF89, EABCS0, EL84, ECC835,
8-ohm speaker required.

9 x 6in. ELLIPTICAL SPEAKER, 20/~ to purchasers of this chassis.

TERMS: (Chassis), £4.0.0 down and 5 monthly payments of £2.10.0, Total H.P.
price, £16.10.0. Cheap Room Dipole for V.H.F., 12/6, Yeeder 6d. per yard. Circuit
diagram, 2/6. Carriage to N. Ireland, 20/- extra.

NEW 6 PUSH-BUTTON STEREQOGRAM CHASSIS, M.W.; 8.W.1; 8.W.2; V.H.F,;
Gram; 8tereo Gram. Two separate chanuels for Stereogram with balance control.
Also operates with two speakers on Radio. Chassis size: 15 x 7 X 6%in. high. Dial
cream and red. 15 x 8in. Valves: ECC85, ECHS81, EF89, 2 x ECL86, EM84 and
Silicon Rect. Price £19.19.0, carr. paid or £5.0.0. deposit and 5 monthly payments
of 63/-, Total H.P. price, £20.15.0. Cream moulded escutcheon included. 190-5503;
18-51M; 60-187M; VHF 86-100 mc/s.

TAPE AMPLIFIER FOR COLLARO OR MAGNA-
VOX TAPE DECKS — 2 TRACK

Chassis 122 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; Speaker Sockets. Valves 6BR7; 12AX7; EMS5; EL84; 6X4
Separate power pack. Complete amp. and power pack, £7.19.6, (6/- P. & P.).

SELF-POWERED VHF TUNER CHASSIS
Covering 88-95 Mc/s, Dims. 8 x 6 x 6in. high,
Valves ECC85, EABC80 and 2-EF89’s with metal
rectifier. Mains transformer. Fully wired and
tested ONLY £8.17.6 (carr. paid). Room dipole,
12/6. Feeder 6d. per yard.

The

SUPER 6
LONG & MEDIUM WAVE
TRANSISTOR RADIO

A quality 'radio available as a kit or ready-built. The sparkling performance and
superb finish of the completed receiver give you value equivalent to a £12.12.0
commercial model;k
% All new parts. 6 transistors and diode. % 350mW output. Superhet circui
% Ferrite rod aerial. % Weymouth Radio vrinted circuig boa.ti. *I: Componeng
positions md references printed on back of board. % Nicely styled wooden cabinet
11 x 7% x 34n. 4% Vinyl covered in various colours. % 6 x 4in. speaker giving good,
bass and treble response. % Full instruction booklet, 2/~ Free with kit. +% L.
_ frequency 470 ke/s. 4 Lining up service if required. v% All parts supplied separately
‘Write for list, 8.A.E. PLUS 5/- POST. COMPLETE KIT ONLY
OF FULLY BUILT £8.7.6. Tac and Corr. Pgid.

-8 WATT PUSH-PULL O.P. AMPLIFIER £5.5.0
(6/- Carr.)

200-240 A.C. mains. Bass, treble and vol.
controls. EZ80, ECCS3 and 2-EL84's.
Chassis 12 x 3% x 8%in. With o.p. trans. for
2-3 ohm speaker. Front panel (normally
serewed to chassis) may be removed and used !
as flying panel. With cream/Black control
panel whole length of front chassis.

BATTERY ELIMINATOR for Transistor Radios requiring 9v. Fuily smoothed
(5000+1000mid). 5” x 33” x 12” overall. Tapped input for 200/10, 220/30, 240/50v.
Output 9v. at 100ma. Good Regulation. Price 25/-. (3/- P. & P.)

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.
{2 mins. from Station and Buses). Aldershot 22240
CLOSED WEDNESDAY AFTERNOON
CATALOGUE 6d.
Regret overseas orders cammot be executed

PUBLICATIONS

for the
Radio Enthusiast

RSGB Amateur Radio Call Book, 1966 Edn.

The second printing of the latest edition of this best selling annual
directory of Amateur Radio Stations in the United Kingdom and
the Republic of Ireland records more than 3,000 changes since the

1965 edition.
98 pages. Price 6/- (By post 6/6)

Technical Topics for the Radio Amateur

Articles for the long running feature in the RSGB Bulletin
have been re-written into nine chapters comprising this new book.
Semi-conductors, Components and Construction, Receivers,
Transmitters, Audio and Modulation, Power Supplies, Aerials,
Oscillators, Fault-finding and Accessories are all covered and
illustrated with more than 230 useful cricuits and diagrams,

100 pages. Price 10/- (By post 10/8)
Radio Amateur’s Handbook, 1966 Edn.

The latest edition of this annual handbook published by the Ameri-
can Radio Relay League has been considerably improved and up-dated,
particularly in the receiver and transmitter chapters, The Handbook
literally covers the whole field of equipment for Amateur Radio.
704 pages. Standard binding price, 40/- (42/6)
Buckram bound, price 47/6 (50/-)

Trade enquiries invited

Further details of other RSGB Publications, and
information about membership of the RSGB,
including a free copy of the monthly RSGB
Bulletin, may be obtained on request from the

Society:

RADIO SOCIETY of GREAT BRITAIN, Dept. P.W.
28 Little Russell St., London, W.C.I. HOLborn 7373, 2444

Any holes in
your knowledge of

TRANGISTORS ?

Whatever your interest in fransistor
circuitry, you. will find the Mullard *Reference
Manual of Transistor Circuits' and “ Transistor
Radios, Circuitry and Servicing Book™,
valuable sources of reference.

The former describes more than sixty
circuits for both domestic and industrial
applications.

The latter is an infroduction to the sub-
ject and describes the basic propertiés of
semiconductors, tHeir function, elementary
circuifry and servicing.

REFERENCE TRANSISTOR

MANUAL OF RADI0S

TRANSISTOR Gircuitry and

GIRGUITS Servicing
U.K. PRICE

T Post extra 1/~ Post exira 6d.

Get your copies from your radio dealer, or send
remittance with order to:

MULLARD LTD- MULLARD HOUSE- TORRINGTON PLACE - LONDON WC1
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Fig. 2a (left): Circuit of the preamplifier.
Fig. 2b (right): Wiring of the preamplifier.

+ 350V
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main amplifier which, as previously described,
obtains its input from any of the other units. In
position 2 the tape recorder receives its input exter-
nally through SK6.

A tone network is shown in Figs. 3a-3b. This
may be omitted if the main amplifier obtained has
its own tone networks.

The dotted lines around the mains switches of the
various units indicate that the mains switch is in-
corporated in the particular unit. Whilst on the
subject of mains it must be stressed that each unit
must be mains isolated; i.e. no item must be a.c./d.c.
This is because of the interconnecting of chassis in
this design.

A new cabinet for this design would be very ex-
pensive but a ‘home-brew’ design could be con-

6.3V, heaters
to tap on main

amplifier
transi ot}er

Secyring
sdPew

To
position 1
of main

switch
S3,

+1 HT -
From main amp (See text)

structed for about half the cost. No constructional
details of the cabinet are given as most constructors
building this item will have their own ideas depend-
ing on the space available, the place it is likely to
be used in and the ability of the individual con-
structor.

Construction

Details of the construction of the preamplifier
and the tone network are given in Figs. 2b and 3b
respectively. There should be room somewhere in
the cabinet for the single stage preamplifier which
only measures 7in. X 5in. The tone network is best
built on the front panel around the controls them-

W\éA ‘ v te
é 5%k0. main
VR3 c7 amplifier
50k Oe220F input
Bass
From
L VR4
o e 50k,
switch $3 Treble
Comm— RS
56K ca

Qe22F
Toor

Fig. 3a (left): Circuit of tone control network.
Fig. 3b (right): Wiring of tone control network.
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Fig. 4: Suggested layout of front panel controls.
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especially to the input to the main amplifier. Some
long wires are almost inevitable however and these
~ wires will have to be screened.

Components

When purchasing components a compromise must
be drawn between cheap, low quality equipment and
expensive high quality equipment. If all the com-
ponents have to be purchased reasonable parts can
be bought for about £50, but most constructors will
have some if not all of the components. Perhaps
the most important item, quality wise, is the main
speaker as this is where most of the distortion arises.
For anything like good quality results a speaker in
the £5 range is really necessary. The sub-speaker

can be situated on the other side of the room to

spread the sound through the room. It must be
remembered however that by connecting two
speakers in parallel the impedance is halved. That
is, if the speaker’s impedances are both the same.
If for example they were both 150 the total im-
pedance would be 7-5Q, therefore the output trans-
former must be adjusted accordingly.

The main amplifier can be bought or constructed
from one of the many articles in this magazine.
It needs to have an output of at least 3W.

Operation and Use

After construction the unit should be fully tested
and every control tried before the unit is sealed
away. Suitable labelling for the front panel is
shown in Fig. 4. The unit will have many uses
"when constructed, such as for example, being able

% components list

Main Circuit Preamplifier
Resistors: Resistors:
All W (09, All £W 109,
VRI IMQ log. variable Rl IMQ
YR2 IM$ log. variable R2 1-2kQ |
R3 100kQ
Capacitors: R4 50kQ
Cl - 0-1uF 350V wkg. R7 33kQ

C9 — 0-5uF 350V wkg.
Capacitors:

Switches: C2 0-1uF 150V
S| | pole 2 way rotary C3 25uF 25V
S2 | pole 3 way rotary C4 0-1uF 350V
S3 | pole 3 way rotary C5 0-1uF 350V

CI10 8uF 350v

Sockets:

6 co-ax sockets Miscellaneous:

VI 6BR7 or similar
Miscellaneous: low noise pentode
.5 control knobs, front

panel (12” x 4”) co-ax

cable (see text)

B9A valveholder,
7 way tag strip

Tone control network

Resistors: Capacitors:
VR3/VR4 50k carbon C6/C7—0-22uF 350V
R5/Ré6—5-6kQ) C8—0-02uF 350V

to record at any time by turning a switch, instead
of being encumbered by a large number of untidy
loose wires. B

LOUDSPEAKER MATCHING

—continued from page 137

of maximum power transfer is halved, power trans-
ferred is reduced, not by half, but in the example
given, by 12%. Total power transferred, 88% of
maximum power, would then be approximately halved
when dissipated between the twoloudspeakers. Therefore
the sound produced by ounly 449, of maximum

power is obtained due to adding one loudspeaker of -

15Q in parallel with an existing one. This is not ‘the
only disadvantage; in fact it may be regarded as an
advantage when available power is far in excess of that
required and sound dispersion of greater necessity.
By halving a load, current drawn from the supply is
increased. Such a load would change working charac-
teristics of any output valve (or transistor) and probably
result in distortion. The new working characteristics
produced may lie outside power limitations.

OVERLOADING

The possibility also arises, especially when output
transformers have been designed for a particular output
circuit and the load is halved, that one of the trans-
former windings will fuse due to increased current. (i.e.
P=1I'R and resistance of windings is approximately
constant.) Similar occurrences may take place when a

loudspeaker of smaller impedance than required is -

placed in the output. )
To calculate the turns ratio for a new transformer
when two loudspeakers are placed in parallel, for
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" example given previously:
N2
. 4000 = 7'5(m

* N2 /@00 /o
NT=+/ —7—3—-\/ 533 =23,

Therefore New turns ratio of output transformer

" required = 23:1,

Care must be taken to ensure correct impedance
matching when fitting new loudspeakers into audio

" systems; nothing can be more disappointing than to

build or buy a first-class power amplifier and, unknow-
ingly, fit too low an impedance loudspeaker to the
output, and listen to third rate reproduction as a result,
or land yourself with an open circuit output transformer,
a useless power output valve or transistor, or even a
completely destroyed amplifier power supply.

It should be noted that reactances and impedances
have not been taken into account in the previous
example to enable this explanation to be as simple
as possible. |

TRANSISTOR MOBILE TRANSMITTER
(March 1966 issue)

The LA2105 Vinkor pot core is no longer
in current production. Messrs. Mullard Limited
recommend the LA2102 pot plus DT2I5! core as
an alternative. These items can be ordered from
Radio Crosland, 24 Foley Street, London, W1
and NOT Mullard Limited.




HERE'S
VERSATILITY

" FOR YOU. ..

MONO/STEREO HI-FI TAPE LINK

Twin playback pre-amplifiers
Push-pull bias/erase
oscillator

Twin recording
amplifiers

Rear A

sockets % >
dyplicated Twin
on front panel Dual concentric recording

gain controls for
fecording amplifiers and
playback pre-amplifiers

PRICE including
power unit.£46. 0. 0.

Designed for use with 2/2 or 2/4 track heads

Built to the same high standards as our tape record-
ers and decks this HI-FI TAPE LINK has been
developed for use with your high fidelity equipment.
It is capable of giving superb results when matched
to one of our Mark 5 Series 3 decks fitted with the
appropriate heads. Write for full details of this
amplifier and deck and complete range of tape
recorders.

level meters

Instant comparison

of original and

recorded signals L
Frequency correction
for 4 tape speeds

BRENELL ENGINEERING CO. LTD.,
231/5 Liverpool Road, London, N.1.
_Telephone: NORth 8271 (5 lines)

GD378.

How would you like to
be an officer
in the Royal Navy?

and then train to be a
fully qualified
Electronic Engineer?

Impossible?
Very possible!

Not many people know this : but it’s possible to train to be a
graduate member of the Institution of Electronic and Radio
Engineers while you’re an officer in the Royal Navy.

As an electrical officer, you are given a training that lasts 4
years and which costs literally thousands.

You then get the technical and administrative experience to
qualify you for the standing of chartered engineer. Which is
getting the best of both worlds : a commission and an excel-
lent civilian qualification. '

What of the future? The Defence Review has re-affirmed the
world-wide role of the Royal Navy. The vital protection of our
shipping remains its constant task. The most modern tech-
nologies of nuclear propulsion, guided missiles and electronics
are developing, and Polaris will take over the deterrent role by
the 1970s. Here’s a career that offers you responsibility, rich
opportunities—and real reward. .
Entry — Qualifications: G.C.E. ‘O’ level in English, with (1) suitable
0.N.C., or (ii) three further G.C.E. passes including 2 at *A’ level.
(One ‘A’ level should be in an appropriate maths or physics sub-
ject.) Scottish or Northern Ireland certificates equivalent to the
above. Age Limits: 17%-25. Training Course: 4 years. Service
Period: 16 years (pensionable) with every opportunity to put in
for a permanent commission. .

For full details complete and send the coupon below.
You should apply before the end of July.

r ) 1] y
oval Navy _} v
London, S.W.1.

Please send me full details about the opportunities of training for a
comumission in the Electrical Branch.

g
8

~Dateofbirth

1

I

I

I

I

I

. |
|

|

J
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"WHITELEY

SLIMLINE

LC.92

SPEAKER" SYSTEM

o SLIM CABINET
only 6” deep. Height 29”. Width 24”

e A 9, 15 OHMS DRIVE UNIT

with graded cone and extended treble response.

© ACOUSTIC LABYRINTH GABINET

gives balanced response throughout the audio spectrum.

o GLEAN DESIGN

Walnut cabinet with satin melamine finish. Weight 251 Ibs.

Ask your
dealer for details

of the full range of Whiteley
high fidelity cabinets, or write to:

WHITELEY ELECTRICAL RADIO COMPANY LTD., MANSFIELD, NOTTS.

Telephone: Mansfield 1762/5.

London Office: 109 Kingsway, W.C.2

The Martin Audi
of an even better

@ Build
@ Start

KITS WITH A FUTURE

okit assembly you own today can become part
hi-fi system tomorrow. No other system

allows you to enlarge your installation stage by stage in the
way Audiokits do. They comprise a wide range of very well
made prefabricated units in which the connections are
standardised throughout. Each is rigorously tested to stated
specification before despatch. NEW KITS FOR ADDING
ON ARE IN COURSE OF PREPARATION NOW—so by
starting with Martin today, you insure yourself for still better
listening tomorrow.

Choose Martin for quality

for 3 or 15 ohm system
with Mono and add Stereo or start com-

pleteiy with Stereo
@ Power packs available
@ Professionally styled escutcheon plates
@ Assembly is easy by following the well presented

instructions
@ 5 stage input Selector £2.7.6 @ {0 watt amp. (3 ohms) £5.12.6 r e e e e e L —
: Pre-amp. and vel. control £1.17.6 @ 10 watt amp. (15 ohms)  £6.12.6 MARTIN ELECTRONICS LTD., 154-155 High Street |
Pre-amp. with tone controls  £3.2.6 @ Mains power supply £2.15.0 | Brentford Middlesex
Send for leaflet describing entire range [] '
i Full details of Martin Audiokits please ]
m H | R T I n Martin Audiokits and Recordakits are ' NAME I
] obtainable from good stockists every- I ........................................................................ I
N . where. In cases of difficuity please |
CLU.’d.LO"’EA_tJC) write direct. B ADDRESS oo
i i
1
MART'N ELECTRON[CS LTD.’ l54ll55 HIGH ST-, BRENTFORD’ M’SEX l .................................................................. I
Phone: ISLeworth 11612 I (Block letters) P.w.6
"
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MAGNUS
RADIO SOCIETY

- -T2 F -

Magnus Grammar School at Newark in the early

1920’s is shown in the records of the Derby Wireless
Club, now the Derby & District Amateur Radio
Society. This Club, recently featured in Club Spot No. 1
was evidently in contact with a kindred society at
Magnus.

Both Societies were operating in the early ’twenties
and some details of the Magnus Club’s activities are to
be found in the school magazines of that time. Now,
forty years later, the Magnus Radio Society is proud
still to have one of those pioneers as an Honorary
Member of the present society founded in January 1960.

Amongst the founder members of the Magnus Radio
Society were G3SGB, G3SHY, G3TBK, G3TBM,
G3TFU and G3TWX. Of these, G3TBM is, today, the
Club Secretary, while G3SGB is now on the high seas
having trained as a Marine Radio Operator.

By 1961 the Magnus Radio Society had acquired the
annexe to a room near the Laboratory for use as a
shack. Tt started as a listener station using an 1155 but
by 1962 a DX40 had been constructed and a long wire
had been erected between two flag poles on the top of
the building giving the school a rather ship-like appear-
ance. The top is about 90ft. long and is some 50ft. above

THE existence of a radio or wireless society at the

C3PAW in action. At the controls G3UVT: logging, G3UYU:
keeping an eye on things, s.w.l, Lacey.

ground level. It is of hard drawn copper wire and with
its down lead is roughly 130ft. long. It is fed through an
ATU and works well on all bands.

The first contact by the Club Station G3PAW was
made in February 1962 by which time we had acquired
an Eddystone 840C receiver and a BC221 frequency
meter. A Minimitter converter is now used in front of
the 840C. In addition to the main rig we have a Codar
ATS5 which has proved valuable in covering top band,
for experiments away from the shack and as a means of
getting the newly licensed on the air quickly.

Activity varies according to the available operators
and the time at their disposal but G3PAW is on the air
most lunch times.

Membership of the Magnus Radio Society is kept to
about twenty-five and ages range from 11—18. Meetings
are held every Tuesday in a modern science laboratory
which provides many basic facilities.

Programmes for the Club are planned ahead by a
committee on which every age group is represented.
This committee, while working the present programme,
makes the plans for the coming term with such enthusi-
asm that there is sometimes a danger of the programmes
becoming super-charged with ambition and it is quite
usual for events to be held in holiday time.

The regular weekly meetings provide both for con-
structional work and practical effort with, in addition,
talks, visits, films and social activities.

Demonstrations and talks have been given to the
Club by its own members as well as local amateurs and
visitors from Derby, Nottingham, Worksop, Lincoln
and other towns.

The R.A.C. and the police have demonstrated mobile
radio and we have recently visited the Notts County
Police Communications Centre. Visits made by the
Club have been varied and wide ranging and have
included observation of the manufacture of telephone
equipment and television camera assembly and the
making of loudspeakers.

We have visited, also, different types of telephone
exchanges and seen watches being checked electronically
but, possibly the most exciting of all was being enter-
tained by the BBC at the Television Centre in 1963 where
we were able to see many personalities as well as the

" technical wonders.

An adequate lending library catering for all abilities
is open in the shack at all meetings and at mid-morning
each Wednesday. It is here that the Clubroom atmos-
phere is to be found. '

Stores and tools have gradually been built up and
these are housed in the shack which has good storage
facilities.

All QSL cards are displayed and those taken down
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are classified by the QSL manager.

RAE classes are held each Friday between September
and May. In this way eleven successes have been
achieved, often at the early age of 14. The ideal is for the
candidates to become licensed the year before they are
due to take G.C.E. ““O” level, otherwise it is better left
till afterwards.

All licensed members help with Morse instruction.
There is a quarter of an hour ¢ach day for those who
care to “come and get it”’. Morse records are available
and we have a professional telegraphist always willing
to lend a hand.

Some members of the Magnus Society join the
Newark and District Amateur Radio Society and the
two societies have enjoyed many joint activities. One
example being d.f. contests in the summer months.
Several DF receivers have been built by Magnus mem-
bers and a good deal of time has been spent on d.f.
experiments. We have even had one “DFpedition”
during the hours of darkness. Many snags were dis-
covered before the TX was located some 8 miles from
the initial rendezvous.

DF events of course, only cater for a limited number
of members, but film shows, model control demonstra-
tions and things with a wider appeal are frequently open
meetings for anyone to attend.

For two years Magnus members who belong to N. &
D.A.R.S. have enjoyed trips to the RSGB Communica-
tions Exhibition at Seymour Hall.

Incidentally, being a school club, does not make us a
closed shop, any amateur travelling down the Al is
welcome during our meeting times.

A three minute regional spot on the BBC in 1965
brought a request from Brockhampton Press for a
photograph of some of our Club members doing con-
structional work. This now features on the jacket of
“Illustrated Teach Yourself Radio”.

Special Activity Stations. The Magnus Radio Society
was affiliated to the RSGB in 1960 and took part in
NED for the first time in 1964, G3PAW has taken part
in the Top Band Contest on two occasions and has three
times participated in the Magazine Club Contest with
varying degrees of success. ’

We have always had Scouts among our members and
for the last four years we have taken part in Jamboree-
on-the-Air, acting host to Scouts in Newark and sur-
rounding districts. Last year we joined forces with the
Thieves Wood Short Wave Club which we helped to
form at the Thieves Wood Special School, near Mans-
field. This joint station using an AR77 and a KW
Vanguard was a great success. The number of Scouts,
‘Guides and club members from Thieves Wood, Newark
and Mansfield made it an outstanding social event.

The committee has aimed to interest everyone. It has
organised listening contests, demonstrations of home
built equipment (Hi-Fi included), entertainments and
social activities. Two mammoth junk sales have been
held, the proceeds of which went to the Newark Parish
‘Church Restoration Fund and the Winston Churchill
Memorial Fund. Another is planned this year,

It is always sad to have to say goodbye to members
‘when they leave Newark, as many of them do, to enter
University or pursue their careers in radio and allied
subjects but, of one thing we are confident, namely that
some radio club somewhere will have the benefit of the
loyalty and enthusiasm of these ex-members of the
Magnus Radio Society. '

If you are passing through Newark, why not drop in
for a personal QSO? |
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UNIJUNCTIONS

8/1,000 Io. Since the current has decreased (because
the resistance has increased) the voltage at B2 'must
have increased by 8/1,000 Io. R2 and this in turn
causes an increase in the emitter firing voltage of
8/1,000 To. R2.k where k is the intrinsic stand-off
ratio defined earlier.

All this must be equal to the 2 millivolts drop due
to the effect of the one degree rise on the emitter-
base diode plus the drop in voltage due to the drop
in current at Bl (since a_drop in voltage at Bl is
equal to a rise in voltage at the emitter just as a drop
in voltage at the cathode of a valve is equal to a rise
in voltage at the grid). Equating the two gives us:

1+410.R1
4Io.k

Selecting a value for R2 as near as possible to the
value given by the above equation will compensate
for temperature effects over the range of tempera-
tures normally encountered in transistorised equip-
ment.

The task for which the unijunction has been most
frequently used is the firing of silicon controlled
rectifiers, or thyristors. A typical circuit for a uni-
junction-fired thyristor power controller is shown in
Fig. 7. The load may be lamps, if variable brightness
is required, or an electric drill, etc., provided that
the thyristor is chosen for the peak inverse volts and
maximum operating current present in the circuit.

Other useful circuits using unijunctions include

—continued from page 104

- the timer of Fig. 8 and the excess voltage detector of

Fig. 9. Fig. 10 shows a lamp-flashing circuit using a
unijunction and an inexpensive power transistor. -

TRANSISTOR SET BOOSTER
—continued from page 119

amplifier plugged into the aerial socket of the set,
a dramatic boost of all signals should result when
the amplifier is connected to a power source. Note,
that with insufficient strength of aerial signal the
background hiss may be abnormally high, but this
should apply only on the weakest of signals that
the set without the amplifier fails to respond to,
anyway. ¢

A switch is not shown on the design because it
may be decided to switch the battery supply lead to
the amplifier on the dashboard of the car. However,
the unit should be switched off ‘when not in use, as
the zener current is quite high and can put a
reasonable load on the car battery (this will not
apply, however, when the amplifier only is energised
from the car battery. Here the current is so low that
a switch is virtually unnecessary).

To minimise interference, of course, the car itself
must be suppressed in the usuial manner.

COUPLING COIL

Fig. 5 shows how a simple coupling coil can be
made to slide along the ferrite core of the set’s aerial,
should such a coil not be fitted. A very good match
to the emitter of Tr2 is achieved by this coupling,
thereby resulting in maximum signal transfer. The
coil should be slid along the ferrite rod for maxi-
response of the weakest station required.

Before putting the amplifier in operation it is
recommended that the article in the June, 1965,
edition of PRACTICAL WIRELESS be studied as this
gives the basic principles involved. ]
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_THE AUDIO FIDELITY STERED-33

A High Fidelity All Transistor Stereo Amplifier providing 10 watts R.M.S. on each channel

OUTPUT (per channel)
10 watts R.M.S. into 15

ohm load.

15 watts R.M.S. into 3.75
ohm load,

TOTAL HARMONIC

Incgrporatii)oln gﬁ the }'lery latlttesté!lullardf'l‘ransistotg;s has| INPUT SENSITIVITIES
made possible the really outstanding performance figures i

of this brilliant design."Compare them with other leading | for 10 watts R.M.8. into 18
makes currently available, A 103 Bt M tic
NOTE: Rated output is in watts R.MLS. (continuous) which should not be | F1ck-up ~ Masng
oonfuzsed with LH.F.M, momentary pulses.) B

m.v, 3Y; r.om.

DISTORTION
0.1% at 5 watts R.M.S, into
0.3%

at 10 watts »15 ochm
R.M.S. 1,000 c.p.s. load
DAMPING FACTOR 20
FREQUENCY RESPONSE
+13 dB 20-20,000 ¢.p.s.
HUM AND NOISE soas
CROSS TALK 4248 to —834B.
MAINS INPUT SELECTION
100-110-120-200-210-220-240v,
50/60 c.p.s.
SEMI-CONDUCTORS
(per channel)
AC107, OC44(3), OCB1Z(2), A5,
0Cl127%, AD149 (2&.
BASS CONTROL!
+11 dB to —16 dB at 40 o.p.s.
TREBLE CONTROLS
+15 4B to —15 4B at 10 Ko/s,
EQUALISATION

Gram, to std.

e B9
PRICE aNs

. R.ILA A characteristic.
Tape hoad tostd. C.C.LR. characteristic.

SIZE 123~ x 4" x 83"
WEIGHT 10110,
FILTER {Steep Cut)

Please send
SAE for
lecaflet

THE PRE-AMPLIFIER IS A
COMPLETELY NEW DESIGN

IT ELIMINATES THE NECESSITY OF
MATCHED INPUTS & COMPLICATED
SWITCHING ARRANGEMENTS. IT
ALSO PRODUCES CONDITIONS OF
MINIMUM NOISE AT HIGHEST
SENSITIVITIES.

7 m.v. 78 r.p.m.
Piok-up Crystal/Ceramic 400
myv,

Microphone 5 m.v.

Tape Head 2 m.v. Aux. (Radlo
: Tuner, Tape Rec, Ceramic P.U,
: ete.) 100 m.v. (Above sengitivi-
+ ties will be doubled when out-
+ put load is 3-4 ohms.)

;. INPUT SELECTOR

: 33Y; ropm, 78 r.pam., Aux,
= Mic. Tape Head.

NPUT SOCKETS
Magnetic P.U.,Crystal/Ceramio
Pick-up Aux. Tape Head
Microphons.

Built to the highest standards ;employ
ing latest materials and techniques
DESIGNED FOR EASE OF FITTING
IN CABINET OR FOR FREE-
STANDING USE.

Tested for satisfactory operation in
temperatures of up to 56°C, (120°F,)

EXPORT ENQUIRIES INVITED

Designed and developed by the
Audio Fidelity Group of Com-

7 Kels, 11 Ke/fs, 15 Kols.

panies.

Mapufactured and Distributed by LINEAR PRODEBCTS LTD: ELECTRON WORKS, ARMLEY, LEEDS,

HOME RADIO LTD.

Now as to the Catalogue itself, .. it has 210 pages containing
5,800 items, with over 900 iilustrations. Price 7/6 plus 1/6
Postage and Packing. Every catalogue contains 5 coupons, each

worth 1/- when used as directed.

P.S. If you are interested in the above bargains send your money,

quoting the Catalogue numbers.

Dept. PW, 187 London Road, Mitcham, Surrey. Phone: MIT 3282

FRINGE BENEFITS!!

(Oh dear! our artist is thinking of Gloria again)

One of the fringe benefits that purchasers of the Home Radio Catalogue get is our Special
List of Bargains. This is sent automatically with the first parcel of goods. Let us high-light
a few items from our list:

BG6A Condenser Pack, Silver Mica Condensers
values 15, 25, 71, 80, 160, 200, 240, 330, 470, 1000,
1500, 1670, 4000pf (the 470 pf are 750v). Twelve
of the fourteen in each pack. Moulded Micas—
values 68, 820, 1000, ,002, .005, .01 (the .002 are
2250 volts test). Five out of the six in each pack,
plus one .02 and one .1 paper, both 750v, All this
for 5/6 pius 2/6 Postage and Packing (To-day's
value 15/-).

BG28 Jackson type 100 pf air dielectric trimming
Condenser. Three for 2/6 plus 2/6 Postage &
Packing. (To-day’s value 25/-).

BG42 Resistor Kit consisting of thirty different
preferred values between 120 Ohms and 4.7
Megs. 2 Watt Resistors (Erie type T2). 5/« plus
2/6 Postage & Packing. (To-day’s value at
least 21/.).

These are three out of about sixty Bargains
offered to purchasers of our Catalogue.

r__-.___-._—____—_____.'
| Please write Name and Address In block capitals 1
| Name I
1
| Address
i |
I |
I i
I Home Radio Ltd., Dept. PW, London Rd., Mitcham, Surrey l

A . G T D T R T DED SR SR EED G e RN BN ey Mem e

ur



THE SINCLAIR AUDIO-

=i —l=ir—| Fl I |

ALL YOU WANT FROM AN F.M. TUNER
AND RECEIVER IN A SINGLE UNIT F.M. TUNER RECEIVER

When Sinclair Radionics decided to design an F.M.
receiver which could be carried in the pocket and
yet satisfy the most stringent demands likely to be

Build a SINCLAIR
Hi-Fi System

By building ALL three Sinclair
designs featured this month, you
can become the proud owner of
a unique A.M.-F.M./Stereo Hi-Fi
system that will give complete
satisfaction and save pounds com=
pared with other systems. Each
unit is complete in itself and you
will have two radio units, each of
which can be used separately asan
independent self-contained pers
sonal receiver. These designs
cover all aspects.

The Micro-6. It has amazing
range and power and combines
readily with the Z.12,

215 x 14 x gin,

For quality, the Micro FM gives made of it, it was realised from the start that °
all you want both as a tuner radical departures would have to be made from
and a pocket receiver for conventional F.M. design techniques. The Needs no
personal listening. problems of alignment would have to be Alignment
eliminated for constructors. Sensitivity had °
to be such that good reception could be
The Z.I2 more than replaces enjoyed using no more than the telescopic One output
larger conventional amplifiers aerial necessary to keep the set truly for Hi-Fi
for price, size and power. Two portable, Audio quality had to be at [east °

as good as that from sets whera size and
price were not important considerations.
Sinclair Radionics achieved this and much

in stereo cannot be bettered,

A CONSTRUCTOR TELLS US

One output ~
for

more in their Sinclair Micro FM. Today, personal
“| was determined to finish it (The it enjoys the unique gistinction of being listening
Micro FM) at one sitting. Having the only set of its kind in the world, it P
completed it, | am amazed at its can be used as a tuner and as an indepen-
quality of reproduction, and am dent pocket size personal F.M. receiver. Tunes from
spending far too much time listening In appearance, this fully-fledged 7 transis- -
to it; it even works on trains which tor superhet F.M. is as outstanding as it is Mcjs

is more than can be said of AM in its performance. The brushed and pol-

radios.” ished aluminium front panel with spun alum- .
(Signed) D.V.B., Tunbridge Wells, inium tuning dial makes it the most elegant, Complete kit of
Kent. professionally styled set ever made available parts including

transistors,
aerial, case,
front panel, dial,
earpiece and
instructions

£5.19.6

. - < g P \ The set works perfectly from
: : : the moment the battery was

smallest T

set on

earth

thing I have so far heard.
~it’s the inimitable

to constructors. Yet with these and many
other important features, the Micro
F.M. costs pounds less and enables
constructors to enjoy F.M. rec-

eption to the full at once.

You have clearly designed
a very efficient circuit
and credit is very rightly
due to you. (Signed) L.E.H.,
Harrogate, Yorks.

SIX STAGE

SINCI.AI R MICRO - AM. RECEIVER

No transistor set in the world has ever yet compared
@ 14/5in. x 13],4in, x {in, with this six-stage marvel for power, range and

TECHNICAL
DESCRIPTION

The Binclair Micro FM is a completely self-contained double-purpose FM superhet
housed within a case less than 3in. high x 1}in. wide with a depth of 3in. It uses 7
transistors and 2 diodes in apecial superhet FM circuitry. The R.F. amplifler is fol-
lowed by a self-oscillating mixer and 3 stages of L. amplification which dispense with
IP. and all probl of ali The fina]l LF. amplifier produces a
square wave of constant amplitude which is converted into uniform pulses so arranged
that the original ia rep: d exactly. A pul i i ensures

a Li ity and th better audio quality at the ontput stages. After
the signal is ch: 1lled to one output for feeding to amplifier or recorder

2k

Dl
lsati

@ Weight—1 oz.

@ Bandspread for
Luxembourg

@ Build it in an
evening

@ Plays anywhere

148
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All parts inc, transistors,
case and dial assembly in
white, gold, black,
earpiece and i
MALLORY

nstructions
MERCURY CELL ZM312
(2 reqd.) each /1)

size. It gives you the whole of Europe to listen to.
The Micro.6 has 2 stages of R.F. amplification,
double diode detection and 3 stage high gain
A.F. amplifier. A.G.C. counteracts fading from
distant stations. Tunes over medium wave-
band. The whole set complete with ferrite
rod aerial and batteries is contained in
a case smaller than a matchbox, and isa
delight to build.

296

and to another in which the receiver’s own audio amplifying stage enables the Micro
a be used a3 an independent self-contalned pocket portable. A.F.C. is nsed to

lock the programme tuned in; the telescopic aerial included with the kit will be found

guffleient for all but the worst signal areas.

@ Supply voltage—9v from
self contained standard
battery.

s Consumption—5mA.

for feeding to amplifier or
tape recorder.

One for feeding to earpiece
to enable set to be used as
a portable receiver,

@ AF.C. for automatically
locking on to each station
tuned in.

@ Inserting plug of earbiece or
tuner lead switches set ON.

Sensitivity—Typically 3ImV
Signal to Noise Ratio—
30dB at 30 microvolts.

@ Audio frequency response
--10-20,000 c/s.

@ Two Audio Outputs—~One

FULL SERVICES FACILITIES AVAILABLE TO SINCLAIR CUSTOMERS

sinclair radionics I'I'l:i.;),
g2 newmarket road, cambridge

Talanhana E7210



FIDELITY PROGRAMME
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12

COMES TO
YOU BUILT, TESTED
AND READY FOR
IMMEDIATE USE

COMBINED
AMPLIFIER
AND PRE-AMP

An eight
transistor

unit of enormous
power and superb

quality giving

12 WATTS RMS OUTPUT GONTINUOUS SINE WAVE

For size alone, the Z.I2 marks another important advance in quality
design, for its amazing compactness opens up exciting new vistas
in amplifier housing and application. Combined with this are the fantastic
power and superb quality of the Z.12 which can provide an effortless output
of 12 watts R.M.S. continuous sine wave from its unique eight transistor
¥ circuit. Basically intended as the heart of any good mono or stereo hi-fi
system, the size and efficiency of this Sinclair unit make it equally useful for a
car radio (with the Micro-6 for example), a high quality radio with the Micro
FM, in a guitar, P.A. or intercom system, etc. Other applications are sure to
suggest themselves to constructors. The manual included with the Z.12 details
many mono and stereo tone and volume control circuits by which inputs can be
matched (and switched in) to the pre-amp. The size, performance and price of
the Z.12 all favour the constructor seeking the finest in transistorised audio repro-
duction—it is in fact today’s finest buy in top grade high fidelity.
@ FOR 6-20 OPERATION Technical Specification speakers may be used in

parallel.

A . 1in - 8 special HF transistors.
. SIZE 3in. x l%m' X Ism' Ultra-linear class B output and

@ RMS Output—I2 watts con-
tinuous sine wave (24w. peak).

IDEAL FOR 12 VOLT BATTERY generous neg. feed back, 15 watts continuous music
. Response—i5 to 50,000 c/s ower (30w. peak).
Ready bl tested 89 OPERATION . - e ik S it 3K obs.
an guarantee: utput suitable for 3, 7.5 an ignal to noise ratio-better
with Z.12 manual @ MAKES A SUPER STEREO ASSEMBLY 15 ohm loads. Twe' 3 chem hen 6048,
HREE MONEY-SAVING OFFERS TO 2.1 PURCHASERS [N
POWER UNIT
An entirely new de-
PACK Savesyou| eackw Savesyow| ppc Savesyoe Yt
omprising Micro Comprising Micro-6 Comprising two : H -
FM and Z'ILZ | , and Z.i2 together. Z.12 amplifiers, 'tseend, snil‘z:thlnegx:eys:
together. 9orma / 4 Normal price £7.9.0. -~ Normal price £8.19.0 ~ tionallg srngooch DpC
g";eiaf'.g:ck'?‘ rice Special ‘Pack’ price Special ‘Pack’ price outputy. Will power
£g.|o.o P . £7:0:0 £8.8.0 two Z.I12 units for
stereo etc, For

Suarantee
Should you not be completely satisfied with
your purchase when you receive it from us,
your money will be refunded in full and at once
without question.

If you do not wish to cut this page, please quote
PW6 when writing your order.

mains
o - - 2opsov. 79/6
@ FULL SERVICE FACILITIES AVAILABLE TO SINCLAIR CUSTOMERS

r——-———————————--——————--——-—-—--—l

1 To: SINCLAIR RADIONICS LTD., 22 NEWMARKET ROAD, CAMBRIDGE

] Please send items detailed below: : NAME 1. cocesrerne e s oeseesesesevtssvemeesinsessreressssssesitesss
| ... et seevoeene | ADDRESS oeeoveicsiniinnn, pissressT v e »
I I




Practical Wireless Classified Advertisements

NOTICES
G.6.U.T.

Harlow and District Radio Society
are now operating under Call Sign
of their late President, Mr. T. St.
Johnston, and is a memorial to
him.

RATES: 1/6 per word (minimum 12
words). Box No. 1/6 extra.

Advertisements must be prepaid and

addressed to Advertisement

Manager, “Practical Wireless’’,

Tower House, Southampton Street,
London, W.C.2.

SERVICE SHEETS

SERVICE SHEETS for all makes of Radio and
TV. 1925-1966. Prices from 1/- with free fault-
finding guide. S.A.E. inquiries. Catalogue of
6,000 models 1/6. Valves, modern and obso-
lete, Radio/TV Books. S.A.E. lists. HAMIL-
TON RADIO, Western Road, St. Leonards,
Sussex.

SERVICE SHEETS, Radio and Television, 4/-s
post paid. VEST AND EMERY, 17 Hallgarth
Street, Durham.

SERVICE SHEETS, Radio, TV, 5,000 models
List 1/-. S.A.E. inquiries. TELRAY, 11
Maudland Bank, Preston.

SERVICE SHEETS (75,000), 4/- each, Callers
welcome. Always open. South Street,
Qakenshaw, Bradford.

NO WAITING. Service Sheets for all makes
of Radio and TV despatched by return post.
4)- each and S.A.E. GRIMSDYKE RADIO,
77 Merrion Avenue, Stanmore, Mddx.

SERVICE SHEETS
4/- each, plus postage

We have the largest display of Ser-
vice 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.

Name: ......... .
Address: ..

To: S.P. DISTRIBUTORS
44 Old Bond St., London, W.1
Please supply Service Sheets for the
following :
Make:
Model No......ovuueen
Make: ....ccvvvinrnnnnns
Model No.............
Make: ........
Model No.........

| require the new 1966 List of
Service Sheets at 1/6 each plus

Radio/T
“'Radio/TV

postage.
(please delete items not applicable)
| enclose remittance of ..............

(which includes postage)

MAIL ORDERS ONLY June PW

AERIALS

B.B.C. 2 T.V. aerials 12 element complete with
clamp. 47/6. Post free. U.K. despatched day
of order. C.W.O. valves from 1/6 each. S.A.E.
for types and prices. CARNELL, 25 Carlyon
Road, Newbridge, Mon.
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TAPE RECORDERS, TAPES, Etc.

TAPES TO DISC — using finest professional
equipment—45 rpm—18/-. S.A.E. leaflet.
DEROQY, 52 Hest Bank Lane, Lancaster.

AMPEX SERIES 600 Professional Recording
Tape. Type 641, 1,800ft. Mylar on 7in. spool.
Complete with leader. Brand new in makers
boxes. Usual price £3. Limited quantity avaijlable
at 67/- for two spools. P, & P. 2/- (or 37/- singly.
P. & P. 1/6) E. C. KINGSLEY & CO., 93
Tottenham Court Road, London, W.1
EUSton 6500.

RECEIVERS & COMPONENTS

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, etc. (5,000 items), free.
K. WHISTON (Dept. PRW), New Mills,
Stockport.

SPEAKER REPAIRS. Cones fitted, Satis-
faction guaranteed. L. S. REPAIRS, Pluckley,
Ashford, Kent.

R & R RADIO & TV SERVICE

Dept. P.W.
MARKET STREET, BACUP, LANCS.
Telephone 465

SALVAGE VALVES Tested before despatch

6F13 4/¢6 U329 5/- PL36 6/~ 20P4 8/6
6L18 4/6 10P14 5/- PL82 8/6 30P16 5/
EF80 1/6 20P5 6/6 UB01 7/6 PCC84 4/
ECC82 8/~ 30P 7/- 10F1 1/6 PY81 8/6
ECL80 3/6 6FL5 5/~ 20F2 5/8 U30L §/-
80F5 5/~ EB91 1/~ S$0FL1 5/- 10P13 5/8
PL38 6/- EF85 5/~ PY32 6/~ 20D1 2/-
POF80 4/~ 6/3012 4/- 6U4GT H/- S0F12 =
PL8lL 5/~ 20P3 §/- 6F1 2/6 PY83 5/-
PZ30 5/- 30PL1 4/- EY86 4/-

Speakers, Ex.TV. 5in. round 6 x 4in., 3/8; 8in. round 8/-;
post 2{-.

Line Output Transtormers available. State set model No.
Turret Tuners, 8/-, post 2/~

Scan Coils, ete. Quote set model No. with all enquiries
and 8.A.E. for prompt reply. All good subject to satis-
faction or money refunded.

“HEATHEITS* can now be seen in London
and purchased on easy terms. Free brochure.
DIRECT TV REPLACEMENTS LTD., Dept.
PW7-9, 126 Hamilton Road, West Norwood,
S.E.27. GIPsy Hill 6166.

RESISTORS Lab mixed 4/- per hundred.
Postage 1/6. 500 or more post free. C.W.O.
Mail Orders only. 203 Long Lane, Finchley,
N.3

COMPARE OUR PRICES

BY100 .. .. 5/8, 4 for 18/6
oc170 .. .. 4/6, 5 for 18/6
AF139 .. 15/- DIODES 3/- doz.

Post paid. Lists on request.
J. C. WOODWARD
94 Great Brickkiln Street
Wolverhampton

RECEIVERS & COMPONENTS
(continued)

19 SETS (A sets complete) with Power Packs,
Control Box and all Connectors, tested and
working R and T, £6/10/- plus 35/- carriage and
packing. Sets only, £4, 20/- ¢. and p. Head Sets
£1. 46 SETS, new, unpacked, complete with 2
Head Sets, Connectors, Haversack, £6/10/,
carriage 17/6. WALDEN, Main Road Garage,
South Green, Billericay, Essex.

40 Semiconductors commonly used in
Electronic and Radio Circuits consist-
ing of 20 Transistors OC42-45-71-81, ete.
10 Silicon Rectifiers 50-800 PIV 200-8C0mA
Inc. BY100’s plus 10 diodes OA70-79-8]
Zener and Gold Bonded.

All brand new. Valued over £5. For only 40/-
blus post and packing 1/-, to:

BI-PAK SEMICONDUCTORS
8 Radnor House, 93/97 Regent St. London, W. I

TRANSISTORS. Mullard boxed, OC71 4/6,
OC84 5/6, OC34 14/-. Also heat sinks. New
Photocells 100Q} sunlight, 5kQ twilight, 3MQ.
dark, 150mW max, 6/9 each. SAE catalogue.
Electrovalue, 6 Mansfield Place, Ascot, Berks.

Assorted High Stab Resistors, 7/6, 100,
Assorted Syflex P.F. Condensers, 7/6, 100,
Copper Laminate Board, 12" x 12, 5/-, double
sided.

Paxolin Sheet, /4" x 12* x 127, 8/-.

Thin Paxolin Sheet, approx. Y x 127 5
6 'sheets for 5/-. 2 Tod x 127,

White Plastic Sheet, approx. 5, x 63" x 247,
suitable dials, insulation, case fronts, etc.
4 sheets for 5/-.

Small E.M. Counters, 5 digit, 500 ohm, 6/6.
Bulgin Extra Sensitive Micro Switeh, 5/-.
P.0. Relay 2000 ohm. 1B, 5/-. 1M, 1B 6/-.

Key Switches, 4 pole, 2 throw, 3/6. 3 position
DP+DP centre off, 5/-. 3 cfo-+4 cfo centre off,
6/-. DP-+DP 2 for 5/-.

gllessey Plugs and Sockets, 12 way, 8/- pr. 6 way,
- pr.

6 or 12 way screened cable to match, 3/- yd.
Breast Mike, 6/-. Carbon Inserts, 1/6. b4

Power Pack and L.F. Amplifier for 38 Set, 15/-.
Battery Ever-Ready, 90v+Tiv, 4/6, 12 for 30/-.
Small Component Boxes, 12/8, for 60 sample 6d.
M al Soneen or DU, vien Seines o
100 volt Hand Generator, 7/6.

Valves New Boxed, 6V6, 4/6. EF9L, 8/-. 6ALS, 3/-.

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 4°, 9/-. 8
Terms Cash with Order.
under 20/-.

Rotary Transformer. Input 12 volts output 250v
at 125 mfa, 9/-
Rotary Transformer.
490v at 656 m/a, 9/-
Seimens H.S. Sealed Relay. One c/o, 1700-+1700
ohms, 6/-.

E. R. NICHOLLS

Mail Order and Retail Shop
46 LOWFIELD ROAD
off SHAW HEATH, STOCKPORT
CHESHIRE

7, 8/
Post. 2/- on orders

Input 12 volts output

SOUND RECORDINGS

A UNIQUE TAPE BUY! Top brand 7in.,
2,400ft., 25/-; 5%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.1, EUSton 6500,



FOR SALE

EDUCATIONAL
(continued)

YOKARN
SELF - SPRRN

18/11, carr. paid.

So professional—the YUKAN aerosol way!

YUKAN Aerosol spraykit contains 16 ozs. fine quality, durable, easy instant ¥~ -
spray. No stove baking required. Available in Grey, Blue, Gold, Bronze at 14/11 /

at our counter, or 15/11 carriage paid, per push button self-spray can. SPECIAL

OFFER: 1 can plus optional transferable snap-on trigger handle (value 5/-) for

n colours and primer (motor car

. Choice of 13 self-spray plal
- 3 D om0 or P.O. for total amount to:

guality) also available, Please enclose cheque

YUKAN Dept. P.W.6 307a Edgware Road, London W.2 QP A e ).

A Py =]
GET THIS AIR DRYING
HAMMER FINISH Now!

AERIAL MAST—KENT—about 50ft. high,
sectional, skeleton construction, ideal  for
enthusiast or local radio communications.
Cost £750 accept £150. BURROWS & CO.
%{%«é#’[BMk Street, ASHFORD (Tel. 1294/8),

MADE ¢

MORSE Easy !

The Famous RHYTHM RECORDED COURSE
cuts the practise 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 leafiet to

G3CHS, 4 Green Lane, Puriey, Surrey.

MARCONI Wii91A WAVEMETER.
200kc/s, 10Mcfs. Eight ranges. OFFERS.
HERBERT, Twynersh Lodge, St. Ann’s
Road, Chertsey.

HAMMER PATTERN
HAM MERlTE BRUSH PAINT FOR
PANELS AND BOXES

@ THE PATTERN IS IN THE TIN @
ALL YOU DO IS BRUSH IT ON!

¥ Qaaeo000 igallon...... 58/-*
1 pint . ...15/= (* sent by road)
Carriage: Orders up to 5/-, 9d.; up to 10/, 1/9;
over 10/-, 2/9. Colours: blue, silver, black or bronze.
Return of post service, Monday to Friday.

From your component shop or direct from the

manufacturer:
FINNIGAN SPECIALITY PAINTS (PW)

Mickley Square, Stocksfield, Northumberland

Tel. Stocksfield 2280

ADHESIVE STRIP LABELS, §” embossed
Glossy. P.V.C. various colours. 14d. letter.
C.W O. & S.A.E. to:— MR. BROWN, 1 Effie
Place, London, S.W.6.

SPECIAL OFFER
GEVAERT TAPE, New, Boxed, 52, 600ft.
with Stop and Leader Tapes, 9/- or 6 for
50/-, post paid.

GRUNDIG MA1, 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

242"" ELECTRIC POWER amzri

from [2 « CAR BATTERY
" AMERICAN DYNAMOTOR UNIT

Input 12v.gutput 200/250v.at 150 fo 220watts,
Perfect for TELEVISION, POWER T00LS and al}
universal AC/DC ELECTRICAL EQUIPMENT, gives
wonderful results, Prize ONEY£ [l+20kdelivery
i Sead stamped enielope for fufl illustrated details
Depl. SCIENTIFIC PRODUCTS, CLEVELEYS Lancs:

VALVES & SERVICE SHEETS
TV and RADIO, most makes
PRICE 4/6 each and éd. postage.
Valve Price List sent on receipt of stamped
envelope.  Valves guaranteed New & Boxed.
Mail Order only.
TV ELECTRONICS
Marketing House
361 Edgware Road, London, W.2.

WANTED

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
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

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 thelatest by return. Send
details. Quotations by return, WALTON’S
WIRELESS STORES, 15 Church Street,
Wolverhampton.

WANTED: R1132 Receiver, unmolested. S.
GIBBONS, 77 Windlehurst Road, High Lane,
Stockport, Cheshire.

EDUCATIONAL

RADIO OFFICERS’ Training Courses. Write
Principal, Newport and Monmouthshire
College of Technology.

“OCEAN LINERS and other ships require
Radio Officers. State if Attendance or Postal
Course desired. Approved Training Centre:
lfadio School, 91 Lancaster Road, Preston,
ancs”’.

RADIO OFFICERS see the world! Sea-going
and shore appointments. Trainee vacancies
during 1966-67. Grants available. Day and
Boarding students. Stamp for prospectus.
Wireless College, Colwyn Bay.

CITY AND GUILDS (Electrical, etc) on
““Satisfaction or refund of fee” terms. Thou-
sands of passes. For details of modern_courses
in all branches of Electrical Engineering.
Electronics, Radio, TV Automation, etc., send
for 156-page handbook—FREE. B.LE.T.
(Dept. 168K), 29 Wright’s Lane, London, W.8

- 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. II.

MISCELLANEOUS

CONVERT ANY TV SET into an Oscilloscope,
Diagrams and instructions 12/6. REDMOND.
42 Dean Close, Portslade, Sussex.

“BERNIESQUND”’ (AUDIO ENGINEERS).
Consulting Film/TV Sound Engineers. Details
of services available from: Mr. Brown, 1 Effie
Place, London, S.W.6.

—ELECTRONIC MUSIC?—

Then how about making yourself an electric
organ? Constructional data available—
full circuits, drawings and notes! It has
5 octaves, 2 manuals and pedals with 24
stops—uses 41 valves, With its variable
attack you can play Classics and S

Write NOW for free leaflet and further
details to C_& S., 20 Maude Street,
Darlington, Durham., Send 3d stamp.

City and County of Bristol
BRISTOL TECHNICAL COLLEGE
Principal: E. Poole, B.Sc.Eng., M.l.Mech.E., M.l.Prod.E.

GAREERS IN RADIO & RADAR

Marine Radio Officers

2-year full-time course for young men
aged 16 upwards, leading to Ist and
2nd class P.M.G. Certificates and B.O.T.
Radar Maintenance Certificate.

Conversion Course (2nd Class to Ist
Class).

R.T. Course ‘(for Full or Restricted
Licence).

Licensed Aircraft Radio
Engineers

2-year, full-time course for A.R.M.E.
Licences, categories A & B, and 6-
months courses for Radar Rating in
association with the above.

Training given on the latest types of Marine and Aircraft Equipment in newly
equipped Laboratories at

THE SCHOOL OF MARINE RADIO & RADAR

Senior Lecturer: F. E. BARLTROP

THE REGISTRAR
BRISTOL TECHNICAL COLLEGE
ASHLEY DOWN, BRISTOL 7

For details write to:
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SITUATIONS VACANT

TV AND RADIO: AMIER.E., City and
Guilds R.T.E.B, Cert., etc., on “Satisfaction
or refund of fee” terms. Thousands of passes.
For details of Exams. and Home-training
Courses (including practical apparatus) in all
branches of Radio, TV and Electronics, write
for 156-page handbook—FREE., B.LE.T.
(Dept. 137K), 29 Wright's Lane, London, W.8

RADIO AND TV Exam. and Courses by
Britain’s finest Home-study School. Coaching
for Brit.LR.E., City and Guilds Amateur’s
Licence, R.T.E.B., P.M.G. Cert., etc, FREE
brochure from BRITISH NATIONAL RADIO
SCHOOL, Russell Street, Reading,

A FULL-TIME TECHNICAL EXPERI-
ENCED SALESMAN required for Retail
Sales, Write, giving full details of age, previous
exgarience and salary required to the Manager,
HENRY’S RADIO LTD., 38 Edgware Road,
London, W.2.

7 o
N 9 Telecommunications

Vacancies exist for Young Men keen to
make Electronics their career who have
not necessarily acquired great practical or
theoretical knowledge, but who have
suitable interest and who have possibly
already constructed some equipment
themselves. Training will be provided and
applicants will be encouraged to take

technical studies to further their careers. -

Applications to Personnel Manager,
Cambridge Works Ltd., Haig Road,
Cambridge, Telephone Cambridge 51351,

[ZRTLY Electricity.

CHILTERNS SUB-AREA

MEASUREMENTS and
COMMUNICATIONS
SECTION -

A vacancy exists in the Measurements and Communications Section of the Sub-Area Engineer’s
Department for a craftsman who has a sound knowledge of basic Electronics and preferably
experiance in V.H.F./JU.H.F. radio-telephone installation and maintenance. The successful
applicant will be based at Leighton Buzzard, Bedfordshire.

Salary is in accordance with the National Joint Industrial Counéil Agreement, Group ‘G’, and a
stagger pattern of working is in operation for which an additional payment will be made.

Basic rate of pay = £16 1is. 9d. per week including incidental overtime allowance.
Plus 10s. 6d. per week productivity bonus.
Plus £1 [0s. 0d. per week stagger payment.

Total pay £18 I2s. 3d.

>

Also an additional 7s. 8d. per week will be paid after two years’ service and a further 7s. 8d.
per week after three years’ service.

Applications should be made, in writing, stating age, experience and present
position to the MANAGER, Chilterns Sub-Area, Eastern Electricity, Prebend Street,
Bedford, as soon as possible. .

Home Counties.

be sent to;— :

MINISTRY OF AVIATION

CAREER OPPORTUNITIES FOR THE SKILLED CRAFTSMAN

Opportunities now exist for craftsmen in the grade of Mechanic Examiner with initiative to work
on a wide range of electronic and electro-mechanical equipment and on metallurgical work connected
with the electronics and aerospace industries. There are vacancies in our well-equipped laboratories
at Bromley (Kent), Woolwich and Harefield (Middx.), and at firms’ premises in London and the

Qualifications: A recognised engineering apprenticeship or equivalent experience or
training (including training in H.M. Forces).

Pay and Prospects:  Greater London Area. £16.15.0 to £18.5.0 for a 5-day, 40-hour week.
Overtime available in certain areas. Opportunities for promotion to
higher grade posts with salaries up to £1,650 p.a. for men who possess
or obtain the necessary qualifications, e.g. O.N.C. or C. & G. Cert.

Time off allowed and fees paid for attending approved courses at Technical
Colleges.

Holidays: 2 weeks (80 hours) rising to 3 weeks (120 hours) aftr 5 years’ service in
the grade, plus 8% days public holidays.

General Information: Paid sick-leave scheme in operation,

Applications, giving brief details of apprenticeship andfor experience, and stating location preferred, to

Ministry of Aviation
E.l.D. (A.O./C.S.)
“Aquila”, Golf Road, Bromley, Kent,
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SITUATIONS VACANT (continued)

Equipment.

RADIO TECHNICIAN

with a sound knowledge of at least three of the following types of
equipment is required immediately for the 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

Salary scale £678-£1104 per annum according to age, plus £120 per
annum overtime allowance. Free food and accommodation 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,

AM.ILMech.E, AMILERE, City and
Guilds G.C.E., etc. Become a Technician or
Technologist for high pay and security.
Thousands of passes. For details of Exams and
Courses in all branches of Engineering,
Building, Electronics, etc., write for 156-page
handbook—FREE. B.LE.T. (Dept. 169K),
London, W.8.

BOOKS & PUBLICATIONS

NEW EDITION
* Instructions to ¥*

RADIO GONSTRUGTORS

R.H.Warring.Thispopularbook
has now been brought right up
to date with full details of all the
latest components and tech-
niques, including a chapter on
sub-miniature receivers.

Hlustrated 1 51-

MUSEUM PRESS
39 Parker Street London WC2

SURPLUS HANDBOOKS

19 Set Circuits and Notes .. 8/6P.F 6d.
1155 Instruction Handbook aq 4/8 P.P. 6d.
H.R.Q. Instruction Handbook ., 3/6 P.P. 6d.
88 Set Instruction Handbook oo 3/6 P.P. 6d.

46 Set Walkie-talkie circuit and notes ~ 8/6 P.P. 6d.
88 Set Walkie-talkie Instruction

Handbook . 5/- P.P. €d.
Frequency Meter BO2R1 Tnstruction
Handbook . 8/6 P.P. 6d.,

‘Wayemeter Class D Handbook Mik. T,
11, 111

18 Set Circuit Details and Notes .| 3/8 P.P. 6d.
A.R.88D Instruction Manual
R.107 Instruction Handbook 5 = . 6d.
CR.100/B.28 Receiver Handbook . . 8/6 P.P. ¢d.
R1116/A Circuit Diagram and

Details 1/9 P.P. 6d.
R1224IA Cucmt Dlagram and
Detai 1/6 P.P. 6d.

R1355 Cn‘cmt Diagram and Details 1/6 P.P. éd.
RF: 25, 26 Circuit Diagrams and

Det ach 1/6 P.P. 6d.
Amphﬂet A1134 szmtDmgra.m and

’I‘mnsmlteer T1154 Civeuit Diagram
and Details (all models) , 2/- P.P. €d.

Relistor Colour Code Indicators.
Indicates the value of a resistor
at a glance 80

All mail orders to:
Instructional Handbook
Supplies

Dept. PW. Talbot House, 28 Talbot Gardens,
Roundhay, Leeds 8

METAL WORK

Magnificent ‘Continental’ Stereophonic
Radiogram Chassis with piano key switches,
built-in ferrite rod aerial. Complete with
two 10” elliptical loudspeakers, plus a monof
stereo 4-speed autochanger. Complete
£29.19.6. Chassis only 9% gns.

METAL WORK: All types cabinets, chassis
racks, etc., to your specifications. PHILPOTTS
METAL WORKS LTD., Chapman Street,
Loughborough.

ABC’s OF SILICON
CONTROLLED RECTIFIERS

By LYTEL 16/- P.&P. I/-

gg}ow Your Sl%lllal Generators by Middleton.

Proiumty Detectors and Metal Lo

How to Build by Shiclds, 20/~ P. QB
adio mateurs Handbook, 196 .

S i il Ut Somomtors by Do,

rstanding Digital Co

%g/- 1;‘1:& o 1/L -y mputers by Benrey.
ansistors in Logical

Aomsistors s Pg Circuits by Korthals

Electric Gultar Ampllﬁer ITandbo:

Iléa,rr 24/-. PT&%;DI& v e
now your Tes eters OM-

Risse. 21/-. P. & P, 1/~ . VLA

Where possible 24 hours service guaranteed.

UNIVERSAL BOOK CO.

i2 LITTLE NEWPORT STREET
LONDON, W.C.2
(adjoining Lisle Street)

NEW VALVES!

Guaranteed Set Tested
24 HOUR SERVICE

1R5 4/- | DL35 4/9 1 EL33 §/3| P¥Y83 5/3
185 3/9 | DL92 43 | EL41  7/6 | PY800 5/11
1T4 2/8 | DL94  5/- | EL84 4/6 | R20 12/8
384 4/3 | DL96 5711 | EY51 5/11 | U25 8/3

6K8G  3/3 EABCSO 5/6 | EZ80  3/9 | U301

6Q7G  6/- 1/9 | BZ81 43 | pgo1 %4053
6V6G 8/~ EBC41 8/3 | KT61  B8/3 | UABCS0 5/-
10¢2 11/= [ EBF80 5/9 | N78 14/6 | UAF42 6/11

UBF89 59

30L13
30PL1310/3 | ECH35 5/9 | POL82 6/6
CcL33  8/6 | ECH42 %79 | PCLs3 s8[9 | UCFS0 8/3
DAC32 6/9 | ECHSL 5/8 | PCLs4 7/6 | UCH42 79
DAF91 8/9 | ECL80 5/11 | PL36 9/~ | JCHSL /-
DAF96 5/11 | ECL82 6/6 | PL81 @/ | UCL82 7/-

F33 7/6 | ECL86 8- | PL82  5/- | UCL83 8/-

DEK96 6/3 | EF89 4/3 | PYS81 5/- | UY85 4/9
DL33 6/6 { EF91 219 | PYS2 49 | Zz77 2/
Postage on 1 valve 9d. extra. On 2 valves or more,
postage 6d. per valve extra. Any parcel insured against
damage in transit 6d. extra. Office address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD
STOKE NEWINGTON LONDON N.I§

Special terms available of £7.10.0
deposnt followed by 18 monthly pay-
ments of £1.9.1 (total H.P. of £33.13. 6)+
15/- P, & P. Send £8.5.0 now.

L TIMPEREAL HI-FL.
_‘iTEREI"tFHDNh.. RADIOGRA,

HASSIS

The Imperial Stereophonic 4 waveband
chassis has the most advanced specifications
yet offered in this country. There is 2 built-
in ferrite rod aerial, seven piano key buttons.
Long-Medium-Short and VHF bands. Com-
plete with two 10” loudspeakers plus a
mono-stereo 4 speed automatic record
changer. Complete £41.9.6.

Chassis only 294 gns.

Special terms available of £10.7.6 de-
posit followed by 24 monthly payments
of £1.11.8 (total H.P. £48.7.6) -17/6
P. & P. Send £11.5.0 now.

This fabulous ‘Empress’ Hi-Fi radiogram
chassis is offered complete with 10”7 loud-
speaker plus 4 speed autochanger. At
only £24.3.0. This is the bargain of the year.
Chassis only [54 gns.

Special terms available of £6.3.0 de-
posit followed by 18 monthly payments
of £1.3.4 (total H.P. £27.3.0) +I5/-P. & P.
Send £6.18.0 now,

All Lewis Radio equipment including valves
are fully guaranteed for one year. Send your
cheque or P.O. today while stocks last to
Dept. P.66.

Luﬁpnn,r{:m. Terl-:phvnr AL 3733 N‘E-I:-E-
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RACTICAL
HD%@%EHQLDEW

BUILIAND EQUIP i
Wh WORKSHOP:

FOR
HANDYMEN

" NEW PROJECTS
" NEW IDEAS

= NEW WAYS T0
IMPROVE
YOUR HOME

Go for the 1966 PRACTICAL HOUSEHOLDER ANNUAL today! It brings you dozens of
ways in which you can give your home an up-to-the-minute new look. .. with detailed
instructions and how-to-do-it illustrations that show you how to tackle each job with a
sure professional touch. Don’t miss it!

SPECIAL SECTIONS ON:

HOME WORKSHOP

How to build your own, lay it out,
equip it, use it.

SOLVING THE GARAGE PROBLEM

A garage to fit your home—here's how
to plan and construct it.

KITCHEN FURNITURE YOU CAN
BUILD

Labour and space-saving fitments to
delight the housewife.

GUIDE TO HOME HEATING

All you want to know about modern
central heating design and equipment.
PLUS how to build a handsome
canopy-type fireplace.

GATES AND FENCES FOR HOME AND
GARDEN

Types to choose—how to erect and

| maintain them.

BUILDING A GLAZED SUN LOUNGE
Full step-by-step instructions.

REFERENCE DATA FOR ROOFING
MATERIAL AND CONCRETE

Sizes, weights, areas, roofing mater-
ials, capacities.

BUILDING AND WOQODWORKING

Essential jobs you can do at the
weekend.

SIMPLIFIED ELECTRIC WIRING

How to add extra light by extensions
and two-way switches.

ON SALE AT ALL NEWSAGENTS AND BOOKSTALLS — 2/6



THE
PEMBRIDGE
GOLLEGE
OF ELECTRONIGS

PROVIDES TRAINING
IN RADIO
AND TELEVISION

FULL-TIME COLLEGE COURSE
IN RADIO AND TELEVISION

Our Course has now been extended to sixteen months'
duration to include theoretical and practical instruction
on transistor television receivers, U.H.F. television re-
ceivers and colour television.

Next course commences 6th September, 19686.

This Course is recognised by the Radio Trades
Examination Board (R.T.E.B.) for the Radio and
Television Servicing Certificate examinations.
Provides excellent practical experience on valve
and transistor radio receivers and all well-known
makes of television receivers.

To:

The Pembridge College of Electronics (Dept. P11)
34a Hereford Road, London, W.2,

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

Name

Address

VALVES SAME DAY SERVICE RETURN-OF-POST
NEW! TESTED! GUARANTEED! ST T Sl S
SETS 1R5, 185, 1T4, 384, 3V4, DAFY]l, DF91, DK91, DLY2, DL94. @ GARRARD GRAMOPHONE EQUIPMENT
Set of 4 for 16/~. DAF96, DF96, DK96, DLY6, 4 for 24/6 (ngggﬁ%zdcgz ﬁegﬁ {{;e) c h o Cr:,dlt Tﬁmfhl Dotal
as eposil onthly 'ota]
1ATGT 7/6110C2 11/6 | DHSL 13/6 | EFSY  4/6 , PXL20017/6 UCLSZ /3 . = Payments Credit
1H5GT 7/3|10F1  9/9 | DK32 /9| EF9l  2/9| PL36 /6| ToLss 9/3 Model 50 (CC8 Mono PU) ., .. £9196 £2.10.6 120114/6  £11, 4.6
INSGT 7/9|12AT7 3/9} DKO1  4/9) EF92 /3| PL8L  6/9) UF4l Model 1000 (GC8 Mono PU) | £3. 9.6 £2. 2.6 12 0f 12/8 £9.14.6
R3 4/9112AU6 4/9| DK92  8/-| EF97 /6| PL82  5/6|UF8 5/9 Model 3000 (9TAHC Sbereo/Mono PU) £12,15.0 £3. 4.0  120t18/-  £14. 0.0
1947 10| Dras &9 |krisi o/b | bras /3| ulat 15% Lo ol & e 2ot e
3 g - of - 3
12K7GT 316 DL35  §(-|EL33 6/6 | PL500 14/-|UL84 5/9 L;%élﬁ)e(lﬁgam [} '1 £31.19.0 5 o.o 12 0f 44/11  £34.19.0
12K8GT 8/6 | DL92  4/9 | BEL38 11/9 | PL801 7/6|U¥21 8/9 SINGLE RECORD pLAYERs
12Q7GT 8/6| DL94  5/6 | EL4L  7/9| PX25 /9| UY4l 4/9 SP25 (GC8 Mono PU) .. .. £1215.0 £8. 4.0 12 of 18/- £14. 0.0
20L1 11/9| DLS6  6/-| EL84 4/9| PY32  9/-|UY85 4/9 SP25 (Deram PU) £16.10.0 £4. 3.0 120t23/1  £18. 0.0
& éggi’ %g% gggfs glﬂ gigg 45119 llgggg 2/5 yvl;%B léllé IMPORTANT—When ordering units with tnlie Decea Defla.m Pick-Up, please state
7 - % whether 8tereo or Mono require
G 25U4GT11/8 | EABOSO 6/- | EMS0  5/9 | PYSL 53| W77  2/9
57AG/OTE/9 | 30C18  8/-| EAF42 /6 | EMS1 7/3{PYS2  §/-[X79 380/ @ MULLARD AMPLIFIER KITS N )
6/30L2 8{9| 30F5 8/6 | EB41 4/-{ EM84 5/9 | PY83  5/9|Z77 2/9 We stock many of the components for thAe‘ M‘ulla«rd7 510 and other desgg'ns a8
BALS 2/-{ 30FLI 9/6| EB91 2/-1 EMS87 6/6 | PYS00 6/6 gescrxbed in the Mullard Manual for Audio Circuits. “ec'an sqpply this publication
6AM6 2/9|30L15 10/3| EBC3S 6/-|EY5l 6/3| PY80L 6/8 Transxsttirsls ior 9/6 post free. Detailed list sent free on request.
6AQ5 4/9|30L17 12/- | EBC4L 6/6| EYS6 6/- | R20  12/9|ACL07 13 © LATEST TEST METERS
6AT6  4/-| 30P4 13/6| EBFS0 6/-| EZ40  6/3| TH2IC 9/6|ACi27 9/6 > ; - ilable.
his sl 3opie G| EbEss vi6|madl ofo| THoss efg|Apisn oafe AR R ERC B G G Pmd“cgr“;mIg;?ﬁf:‘elegg&ﬁ‘y}able
6BE6  4/3|30P1Y 13/6| EBFSO 5/9| EZ80  4f- | U2s 86| AF102 23/- Gash Price Deposit Payments Total Credit
6BJ6 56| 30PL1 9/6| ECC40 6/9| BZ81 16| U26 8/9|AF115 6/9 AVO 8, Mk, 3 295 5.0 56 6.6 P58 5%.12.6
6BW6 7/9 | 30PL1310/9 | EOCSL 3/9| GZ33 12/6| U47 8/6|AF116 6/9 AVO Multiminor ME. 4 . £8.10.0 29 80 1311 §10.15.0
6F15  3/6|30PL14 11/-| BOC82 4/9| KT61  6/6| Udo 9/6|AF117  5/- Taglor Modol 888 555100 26 76 £11510 397156
6Fl4  9/-|35L6GT 6/8| ECC83  7)-| KT63 4/~ | U2 4/6| ARS8 13/6 Tovior Model 1994° 10 101000 150 15,2 £11.15.0
6F22  9/-|35W4  4/8| ECC84 8/3| NI8 5/6 | U78 3/6|AF124 10/- AT Model 506 YT 5. 5.6 133 8046
BRTG 6| 35Z4GT 4/6| ECCS5 5/ | N78  14/9| U191  9/9| AF125 10/6 N > -9
6KSG  4/3|85A2  5/9 ECF80 7/6[PCY7  5/9| U301 10/9) AF126 10/- @ MARTIN AUDIO KITS ) . y .
6K8GT 7/6|6063 12/8| ECF82 6/-|PCC84 §5/6| U801 15/-|AF127 9/6 Complete transistorised Hi-Fi Pre-Amplifier and Main Amplifier comprising Unit 1,
6P28  9/6| AZ31  9/3| ECFS6 10/9 PCCSB 10/9 | UABCSO 5/9 0c22 2116 (Five-way input selector). Unit 4 (Pre-Amp. with volume, bass and treble controls).
6Q7¢  6/-1B36 4/6 | ECH35  6/-| PCC189 9/- | UAF42 7/9|0C25 11/8 Unit 7 (10 watt Main Amplifier, 15 ohm output), Unit 8 (Power Unit) and smart
68L7GT 4/9{ CL33 9/6 | BCH42 8/3| PCFR0 6/9] UBC41l 6/9|0Cu26 6/9 plastic Escutcheon. All units are assembled and t_ested and Fhe constructpr has only
VG 6} CYL 12/6 | ECHS1 5/9| PCEFS82 8/-| UBC81 6/3]0C44 43 to link the various uniés together. Full instructions supplied. Cash Price 515.8.[).
6V6GT 5/6| DAC32 7/3! ECHS84 9/-| PCF86 8/3 | UBF80 6/-|0C45 Credit terms. Deposit £3.17,0 and 12 monthiy pa:yments of 51.1.9. Total Credit
6X4 3/6 | DAF91 3/9| ECL80 6/3 | PCF80L 9/6{ UBF89 5/9|0C65 22/6 Price £16,18,0, Stereo and other Mono Units available. Full list free on request.
T5o"" 1006 | Doso ofp| moTss 8/0| bOLSS 8fo | Uoces s/-|oCTi /e © GOODMANS LOUDSPEAKERS = s
TB7  7/9|DF33 /9| TP39  8/9| FOLES 3’5 ucess 66\ 0CT éﬁ% Price Deposit  Paymenty
7Cs 7/9| DF91  2/9| EF4l  6/3 | poyias s’/ UCF80 813|0oiip 3/6 Axiom 201 127 15 watts .. £1189 £2.18.9  120£16/8 512139
7H?  4/9|DF9%  6/-| EF80  4/9 6| UCH21 8/- Axiom 10. 10” 10 watts L. £6124 £1.124 6 of 20/- 7.1
= o A et i 2 e Bt AR S
Y4 5/-| DH76 3/6| EFS5 5/- | PENA4 6/6| UCH42 8/-|0Cs32D 5/6 Axiette 8. 8”7 6 watts. .. £5.10. 7. g
9BW6 6/6| DH77 4/-| EF86 8/9 | PEN383 9/6 | UCHS1 6/6!0C170 7/6 All Cash and COD orders are dealt with on day of receipt. Credit orders are subject
to only the minimum of delay.
e L WATTS RADIO (&) LTD
24 COLBERG PLACE, 85 TORQUAY GARDENS, Order
STAMFORD HILL, REDBRIDGE, ILFORD, 54 CHURCH STREET, WEYBRIDGE, SURREY
LONDON, N.I6. STA 4587 ESSEX. CRE 7441 Telephone: Weybridge 47556
Postage on 1 valve 9d. extra. On 2-valves or more, postage 6d. per valve extra. Please note: Postal business only from this address.
Any Parcel Insured against Damage in Transit 6d. extra.

155



FAMOUS FOR THIRTY YEARS
SHORT-WAVE EQUIPMENT of QUALITY

H A C SHORT.WAVE

H.A.C. were the original suppliers of
Bhort-Wave Receiver Kits for the ama-
teur constructor. Over 10,000 satisfied
customers —ineluding Technical Colleges,
Hospitals, Public 8chools, R.A.F., Army
Hams, ete.

IMPROVED 1966 RANGE
1-Valve model “CX”, complete
klt, Price 34/6, Customers say:

“Definitely the best one-va]ve
8.W. kit available at any price”.
This kit contains all genuine
Short-Wave  components, a
drilled chassis, accessories and
full instructions. Ready to ass-
emble and of course, as all our
products, fully guaranteed. FULL RANGE of other kits still available including the
famous model *K’, price 77/-. Before ordering call and inspect a demonstration receiver
or send for a descriptive catalogue and order form to:—

“H.A.C.” SHORT-WAVE PRODUCTS (Dept. P.W.), 44 Old Bond 8t., London, W.1,

SPECIAL OFFER
Mail Order Only

HIGH GRADE RECORDING TAPES
3in. Long Play 2/6 5%in. Long Play [16/6

Sin. Long Play 13/6 7in. Long Play 1976
POCKET TRANSISTOR RADIOS
Golden Eagle Medium Wave 6 Transistors ... £2.7.4
Golden Eagle Medium and Long Wave 7 Transistors £6.18.9
TRANS/CEIVER
Raleigh 9 Transistor Trans/Ceiver 28.5 mc/s o £28.10.0
This is for the Licensed Amateur Radio Operator
MULTI-METERS
Eagle EPIOK 10K OPV ... £4.0.0 Eagle EP50K ... £8.19.6
Eagle EP20K 20K OPV ... £4.15.0 Eagle K140 ... £12.I9.6
Eagle EP30K 30K OPV . £6.0.0 Eagle K142 ... . £15.19.6

P.A. Column Speakers Flve 8in. Units 10 watts I5Q £10.10,0
Speaker Extension Cabiriet 5in. 15/-, 8in. 22/6, 10in, 32/6 Rin. 42/6
Send now for special offer list on components and audio equipment.

All goods sent by return. Post and Packing FREE.
SIGNHILDLTD.,4GORSEY MOUNT ST.,STOCKPORT, Ches.

4 STATION INTEEC{]M

o

O i / £7/15/o
e ! -’.f" Solve your communica-
= tion problems with this
new 4-Station Translstor Intercom (1 master and
8 8ubs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Subs to Magter. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. On/foff switch. Volume control.
Complete with 3 connecting wires each §6it. and

other accessories. P, & P. 4/6.

Modernise business or home w1th thls new t,wo-wa.y
Portable T of Master
and Sub. in strong plastic cabmets, with chromium
stands. Designed as a two-way instant communica-
tion gystem. Callftalk/listen from Master to Sub and
Bub to Master. Operates on one 9V battery.
Complete with 60 ft. wire. Battery 2/-. P. & P. 2/6

Why Inot
boost bus-
iness, effi-
ciency
with this
ineredible

De-luxe
Telephone Amplifier with Rotary Calendar and Pen-
Holder. Take down long telephone messages or con-
verse without holding the handset. A status symbol?
Yes, but very useful one. On/off switch. Volume Con-
trol. Operates on one 9V battery (supplied). P. & P.
3/6. Full money refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PW/6)

168 KENSINGTON HIGH STREET, LONDON, W8.

€
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>
>
>
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P Reporter Ed. Staff. 13/6. Postage I/-.-
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TRANSISTORS FOR
TECHNICAL COLLEGES

This book will be of particular
value to students of electronic
engineering in all types of Technical
College. With its practical approach
it will also serve as an elementary
desngn text for the many industrial
engineers,

by L. Barnes, M.Sc.Tech.,, AMIEE.

25/« ' Postage | /-

THE RADIO AMATEUR'S HAND-
BOOK by A.R.R.L 1966. 40/-. Postage 2/6.

TY DIAGNOSIS AND REPAIR by PF

1966 WORLD RADIO TV HAND-
BOOK. 20th Ed. 28/-. Postage I/-.

ABC’s OF SILICON CONTROLLED
RECTIFIERS by A. Lytel. 16/-. Postage 1/-.

PROBES FOR TEST INSTRUMENTS
by B. Zucconi and M. Clifford. 20/-.
Postage 1/-.

UNDERSTANDING LASERS AND
MASERS by S. Leinwoll. 13/6. Postage |/-.

COLOUR TELEVISION EXPLAINED
by W. A, Holm. 2I/~. Postage I/-.

COMPLETE CATALOGUE I/-

THE MODERN BOOK CO.

19-21 PRAED STREET

LONDON, w2
Phone: PADdington 4185
Open 6 days 9-6 p.m,

‘PIRATE’
SIGNAL
BOOSTER ©

LUXEMBOURG
CAROLINE
i LONDON
all for only 39/6 with the Fabulous
. DEWTRON Wave Trap
Just place NEAR your Transistor portabtle and
BOOST all distant stations! Extend Battery lifel
NO CONNECTIONS! Use in car INSTEAD of

aerial.
Send £2 (post free)
2 Money-back guarantee (7 days)
i D.E.W. Ltd., Dept. W., Ringwood Road,
FERNDOWN DORSET
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The thrills of VHF Amateur Radio! Comp-
lete Kit, 70-150 Mc/s, costs only 42/6.(by
post, UK, 3/3 extra) also now avallable new
transistor Short-Wave kit model TRZ 10—
180 metres, ideal for beginners to Ham radio
via simplified “Easy-Build” step-by-step
instructions from '79/6. Write today enclos-
ing a stamped addressed envelope for liter-
ature and full details. Overseas enthusiasts
note we despatch to all parts of the world—
local stamp OK for literature. “GLOBE-
KING” (Regd.) precision standard products
tried and trusted by Amateurs everywhere,

JOHNSONS (Rad‘io)
8t. Martins Gate, Worcester

PADGETTS RADIO STORE
OLD TOWN HALL,
LIVERSEDGE, YORKS.

Telephone: Cleckheaton 2866
18 Set Receiver. 4 Valve Battery S/H 6-9 Mc/s.
Clean condition, 12/6. Post 5/-
68 Set Recelver 4 Valve Short Wave Battery
Set, New 15/6. P/P 5/-,
500 l;%cro-Amp Meter from 18 Set Tx., 7/6.

W 500 Micro-Amp Meter from 68 Set Tx.

,12/6. P/P 1/9,

Muirhead Pattern Slow Motion Drives.
Removed from units, 5/-, P[P 1/9,
yasK gicl Eyle3 with Holder, Ex Units Octal Base,
New Boxed Tube Unit, CR.100, Complete with
Two small CRT Tubes VCRX393 and VCRX?298.
Plus 21 small valves and 0-lma. meter. Relays
removed, 57[— Carr 10/-.
Reclaimed bes.  Six mo: ths’ guara.ntee
AW43/80, 30/— MW43/80, 30/-. 43/69. 30/-.
CRM172, 30/-. CRM149, 179/-. 12" Tubes 10/-. 177
tubes perfect but without guarantee, 17/~ each.
Carriage on any tube in G.B., 10/-.
Specially Selected Nearly New Valves with 6

months’ guarantee Single valves, Post, 7d.

PY33 807 5/= EFS1 2/-
PCC84 5/6 ARP12 1/6 BK7 1/9
PCF30 5/6 ECL80  3/6 6K8 2fe
PL36 6/- ECC83 5/~ 6ve 1/9
PL81 5/6 ECC82 4i3

VALVE LIST
Ex Equipment, 3 months’ guarantee
Single Valves Post 7d.
EF80 1/6 KT36 5/~ 6F14 5=
ECL80 6 PCF80 /- 5/~
EIg1l PCCs4 2/~ 10P13 2/6
EB9 ad. PCL82 4/- 10P14 /-
EBF80 3/~ PCL33 3= 20D1 2/
BECC81 3/- PCL84 3l 2011 fe
ECC82 3/- CL85 3/~ 20P1 f=
83 44- PZ30 5/~ 20P4 8/6

EL 5/ PY81 1/6 usol
BEY51 2/6 PY82 1/6 U329 /-
EF50 1/- PL81 4/~ U301 /-
EY86 51- PL36 5/~ U191 /e
6. /- PY33 5/- U281 I=

U 5/~ 6B8 1/6 U282 -
6P25 5/- 6F1 1/~ /-

Motors removed from Washing Machines

i h.p. with pulley, 26/-. Carrlage 10/-. Hoover

MkI 15/-. Carriage 7/6. t/gh.p. motor.

13 Amp Double Sockets. Brown Surface Type,

8/-. Post 1/6, 6 for 18/-. Post paid.

New Jap Earpieces complete with lead and

glug; F8‘ ohms, 3 or bmm., 1/11 or 20/- per dozen,
08

gloddes. Top grade. No duds, 8/- per doz., Post
ai

Perfect Speakers removed from T.V. sets.

Round 8”, 8/-. Rola 6 x 4, 3/-, Goodmans 7 x 4, 5/-.

6” Round, 3/-, Phlhpss "Round, 8/-. Plus Post on

any Speaker 2/9, 6 x 4, 6” and 5 Round Speakers,

6 for 20/-. Post Paid.

Plcase mention
“Practical Wireless”
when replying to

Advertisements



BASI

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

WHAT THIS MONTH'’S
ENTHUSIASTIC READERS SAY

. The composition and illustrations make what I consuier an
zdeal set of books for my son to study . ..* J. A. M., Yorks.

I am writing to tell you how much I enjoyed reading your
BASIC ELECTRICITY and BASIC ELECTRONICS. I have
a set myself and use half a dozen sets for tmchmg at the school of
which I am head of the Science Depariment . , .’ S. A. D., Newark.

“

The New Picture-Book’way of learning

ELECTRICITY (5voLS)
ELECTRONICS (6voLs)

You'll ind it easy to learn with this outstand-

B = : The books are based on the latest research into
ingly successful new pictorial method—the g 3 5 : F

es§e¥1tial facts are explgined in the simplest simplified learning techniques. This has proved
language, one at a time; and each is illustrated that the Pictorfal Approach to learning is the
by an accurate cartoon-type drawing. quickest and soundest way of gaining mastery

over these subjects.

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

Please send me Without Obligation to Purchase, Basic Electnclty/Basw
Electronics on 7 Days Free Trial. I will either return set, carriage paid,
in good condition within 8 days or send down payment of 15/- (Basic
Electricity) followed by 6 fortnightly payments of 10/-. Down payment of
15/- (Basic Electronics) followed by 6 fortnightly payments of 12/6.
Alternatively, 1T will send 68/- (Basic Electricity—5 parts), 81/~ (Basic
Electronics—6 parts) post free. This offer applies to United Klngdom only.

Tick against set required (only one set allowed on free trial).
BASIC ELECTRICITY [] BASIC ELECTRONICS (]

Signature

BLOCK LETTERS BELOW

FULL POSTAL
Z:40) 0313 053] 58 650 60 A 00 6605000000000 80006600000000000030000 verereaee

I12 months’ 3 star Guarantee
% Tube *Valves %Components
COLOURED FREE LIST
Channels for all areas
Demonstrations daily from Large
Selection.

Personal collection or Insured
Carr. 14in. 20/-; 17in. 30/-.

TWO-YEAR GUARANTEE

On all our slimline TV’s send for free list.

RESISTORS, 5/- per 100. New, Mostly High Stabs.
Assorted. P. & P. 2/-. Overseas 3/6.

VALVES £1 per 100. Assorted TV and Radio.
Surplus ex-rental dismantled receivers. Post 4/6
Send for list.

RECORD PLAYER GABINETS 49/6. Latest designed
covered cabinets. Takes any modern Autochanger.
SINGLE PLAYER CABINETS, 19/6, P. & P. 5/6
Large Selection RADIOGRAM CABINETS from 80[-

Regret personal shoppers only.

14 in. 1009, REGUNNED

17in. Add 10/- or old tube.
_— 110°—30/-on old tube.
21in. Carr. 1076, 14in. Slim-
a;ndlall line 17 and 19 in.—
S| N
il overseas postage 30/-.

EX-MAINTENANCE TESTED TUBES
17 |“_—-35,- Most makes and types available. 14 In.——15l'

Guaranteed good picture. Carriage 5/- extra.
DUKE & CO. (LONDON) LTD.
621/3 Romford Road, Manor Park, E.I12

leerpool St,—Manor Pk.~I|0 mins.
Phone: ILFord 600-1-2-3. Stamp for Free List.

EX-RENTAL .
(A LEVISIONS GUITAR AMPLIFIERS
£1.10.0 £11.10.0 with TREMOLO

12 months’ guarantee (valves 3 months)

Five jack socket inputs
with four separate mixing
volume controls. High
gain of 10 millivolts
makes it suitable for all
types of guitars and
microphones. Separate
Bass and Treble controls.
Master gain  control.
# Tremolo speed and depth
controls. Remote trem-
olo switch socket, 7.5
and 15 ohms outputs.
.80 and B0 watt valves
ECC83, ECC83, EL34,
% EL34, GZ34. 15 watt

extra valves ECC83 used

in the tremolo circuib.
Tremolo operates on one
input only. Black and
gold front panel (fitted
tremolo type only at
present). Chassis finished
silver grey hammer.

PRICES

50 watt with tremolo . .....eiveveess IESTEN 300000000aDaGEABI00AG £21.17.8
50 watt less tremolo , . .. 19,10,
30 watt with tremolo £16,17,
30 watt less tremolo .. 14,10.
15 watt with tremolo 18.17,
15 watt less tremolo ... £11.10.

Add carriage 10/- any amplifier. Credit terms arranged. Descriptive leaflet free
stamp appf%:cla,ted Suitable speakers, Bakers 12in. Guitar L.8., 5 gns. Bakers 15in.
Group 50 L.S., 18 gns, Carriage free,

Casgh with order only, regret no C.0.D. “No trade or export”

STROUD AUDIO

CASHES GREEN ROAD, STROUD, GLOS.
Stroud 783
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SWLs - SWLs - SWLs

o Hark!
Hark!

—the DX is calling

SWis

Special RX tuner
427 x 3% x 31"

JOYSTICK

Variable Frequency

ANTENNA SYSTEM

This revolutionary and pat. pend. aerial system
possesses the unique property of an even response
over all frequencies between 1.4-30 Mc/s.
Every JOYSTICK Aerial System is supplied
complete with feeder and an aerial matching unit.
Just connect your RX—it is ready fo go and
gives an unprecedented ‘lift’ fo signal strengths
especially for ‘cliff’ and ‘cave’ dwellers—EVEN
!| FROM UNDERGROUND ! Naturally the
advantages of using the ‘JOYSTICK’ ‘up-in-the-
clear’ are even greater!

il 4,000 Joystick aerials all over the world have
already shown that this is the first maijor break-
through for 20 years in-the field of aerials. The
performance for such a compact unit (7.6in.
agsembled) is staggering. Even the sceptics have
been convinced once they have understood the
basic principles and have followed the simple
‘tune-up’ procedure given in the detailed in-
structions.

New Joystick Range

There iz now a whole new range of Joystick Aerial
Systems—made to match your QTH, your rig and
your pocket ! The SYSTEMS cover SWL, TX/RX,
indoor and outdoor, mobile and even a new
JOYMAST ! Made only in the finest materials the
SYSTEMS are reliable and permanent! Read all
about them in our new brochure—
GUARANTEE: Partridge operate a rigid, 100%
Money Back Guarantee if you're not completely
satisfied |

Read testimonials from all over the world!
“Four different receivers showed improved
performance over a dipole” reports the U.S.A
C.Q. Magazine.

“Bxcellent resulis, Australia, Ceylon, South
Africa at good strength although lately reception
conditiong have been peor.” W. Cummings,
Lossiemouth, Scotland.

WASLEM—Henry Wilking III of Houston,
Texas, writes: “The Joy~tick really surprised me;
it really works like you said it would . . . I took all
my dipoles down.”

|- L.G. Rigden, Leighton Buzzard: I cannot speak

(]

too highly of my internal Joystick which con-
tinues to give most excellent reception.”

,|_|, G3UGB- A. Woffenden, Bristol: ““I have used

the Joystick for some months now and am more

thap pleased with its performance . . . extremely

good reports on 160M and 80M.

READ ALL ABOUT IT!

This ticket will bring you the new brochures by
return of post!

I PARTRIDGE ELECTRONICS LTD. I
' Caister House, Prospect Road, l
I Broadstairs, Kent Tel. THANET 62535 i

| e T e l

I
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DANE
‘Electronics
39 Barrack Rd. Korthamgton

| GARRARD
 BARGAINS

LAB.80 Transcription Player
Made for the connoisseur, a masterpiece
of purposive design, with a number of
advanced features including, record
changing facilities, low-resonance wood
pick-up arm, anti-static turntable mat,
heavy alloy turntable, magnetic repulsion
auto-trip pick-up arm bias compensator
and cueing facilities on manual. Less

cartridge.
£25.0.0.
SP.25

High quality single player at moderate
cost. Special features include integral
cueing device which raises or lowers
pick-up at any point on record. Less

cartridge.
£11.19.0.
AT.60

Accepted as the automatic turntable fore-
most in its class. Manual and auto. Less

cartridge.
£11.19.0.

| 3000

Low mass tubular pick-up arm designed
for use with high compliance cartridges is
one special feature of this most efficient
model. Stereo with sonotone 9 T.H.
cartridge, and Diamond stylus.

0.19.0.
2000
Good quality and reliability at small price.
A most popular model.
£7.19.0.

1000

A compact automatic model 10” turntable..

Exceptional value at very low cost.

5.19.0.
SRP.I12

Extremely compact and inexpensive single
player with good performance.
5.5.0.

All above models wired for STEREO.
STEREO CARTRIDGE
ACOS. GP. 83 [1/6

Cut out this Coupon & send today

G MR G G SR e GO G G RN mm G

To DANE ELECTRONICS
39 Barrack Rd. Northampton
I'am interested in/please send me

Cheque/P.0. enclosed for.
P.O. No.

NAME i
ADDRESS

I

EQUIPMENT CABINETS
OF DISTINCTION

IO R TR

imperial I '}e
T R

@ Illustrated in this advertisement are
two fine cabinets {rom the Lewis
Radio Range.

® 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.

IIIlIIIMIIIIIIIIIHIIIIIIIIIIIIIIIIIII'IIIlIIII!IIIllIIIIIlIll"
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THE NEW LEWIS |

/*féé RADIO CATALOGUE

Designed to assist your choice of
Cabinet.

The New Lewis Radio Cabinet Cata-
logue—the most comprehensive ever
prepared. Sent absolutely FREE!

Please send your FREE cabinet catalogue.

: 100 Chase Side, Southgate, London
I Tel.: Palmers Green 3733/9666
-



CONDENSER BARGAINS ! ELECTROLYTIC

82U F oo 15 volt 30uF 00 6 volt 8uF .. 275 volt
25 F 3 volt 2uF By 9 volt 10[LF By 15 volt
2uF 3 volt 6uF Ba 9 volt 30nF . 15 volt
8uF .. 8 volt 20uF 00 9 volt So0F v 15 volt
20LF 00 3 volt 641 F a5 9 volt, 100uF o5 15 volt
100uF .. 3volt  250pF .. 9volt  750F .. 15 volt
200 LF .. 3 volt 10uF 8o 10 volt 2:5uF ‘e 25 volt
2uF 00 6 volt 3uF oD 12 volt 3uP . 25 volt
10pF 50 6 volt ApF oo 25 volt
All at 1/- each or 8/- per dozen.
25uF 50 8 volt 2uF . 150 volt 8uF o0 15 volt
100 F 10 volt 4uF on 12 volt 25uF on 25 volt
1pF 50 volt suF .- 12 volt 32uF oG 25 volt
SuF . 50 volt 10pP . 12 volt 64 F . 25 volt
8uP 00 50 volt 25LF 00 12 volt 150 F oo 25 volt
3-2uF o0 64 volt 100p.F s 12 volt 16uF . 30 volt
spF op 70 volt 2000 F a0 12 volt * 6:4pF oo 40 volt
4uF .. 100 volt SuF 15 volt 12-5uF ., 40 volt
All at 1/3 ea.ch or 11[3 per dozen.
5000LF ., 12 volt 4/- each 500 F 25 volt 3/ each
PAPER CONDENSERS
ea doz. 100 1000

-001pF 500 volt %d. 5/3 20/ £7/5/0 *000IF ., 200 volf
+001pLF 1000 volt 9d. 6/9 37/6 £9/7/6 00IpF .. 200 volt
«002LF 500 volt  7d.  5/3 29/~ £7/5/0 002 F ., 200 volt
0l5uF 300 A.C.  9d. 6/9 378 £9/7/6 005 F .. 200 volt

005 F 750 volt 7d. 5/3 29/~ £7/5/0

7/8 per 100
020.F . 850 volt 6d. 6 25/~ £6/5/0 £3/0/0 per 1000,

BUF 500 volt  1/6 13/6 75/~ £18/15/0

SILVER MICA, CERAMIC, POLYSTYRENE, Mixed types, values 10/- per 100.

RESISTORS, 3 watt to 8 watt. Close Tolerance. Mixed values. Polythene wrapped on

cards of 10. Fa.ntastlc value! Only 50/- per 1,000 plus 5/- post and packing.

Resistors for Transistor Work. Low values. § 1 watt, 59% tolerance. Longleads. Excellent

quality. 50 for 10/-, Our selection only.

TRANSISTORS. Untested, unmarked. Excellent value at 12/6 for 50, £1/0/0 for 100.
I.B.M. Computer Switching Transistors. Very small. NPN or PNP. 6 for 10/-.

NKT 124/5 Switching Transistors, 6 for 10/=,

Diodes 1/- each, 8/= per dozen, 50/ per 100, £12/10/0 per 1,000.

SIGNAL INJECTOR, Transistors, components, circuit, to make, 10/- only.

REV. COUNTER. T i [ meter), 10/- only.

LOUDSPEAKERS, 3in., 4in. or 5in., 10/- each.

MICROPHONES. Magnetic, Lapel. 10/= each with plug and lead.

EARPIECES. Magnetic. §/- each with plug and lead.

PICK-UP HEADS. MONO 14/-, STEREO 21/-, DIAMOND STEREO 28/9 ACOS MAKE.

. F. MILWARD, 17 PEEL CLOSE, DRAYTON BASSETT, Nr. TAMWORTH, Staffs.

Phone: Tamworth 2321, Orders Under 10/- please include 1/- post and packing,

YOUR CAREER in
RADIO &
ELEGCTRONIGS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., espec1ally
for the CITY & GUILDS EXAMS (T echnicians’ Certifi-
cates); the Grad. Brit. LR.E. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certlﬁcates the
R.T.E.B. Servicing Certlﬁcates etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equlpment We have OVER 20 YEARS’ expenence
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 Natienal Radio School, Reading, Berks.
Please send FREE BROCHURE to:

NAME Block
ADDRESS Caps.
Please

6.66

BRITISH NATIONAL RADIO SCHOOL

BBG2 (625 LINE) TV AERIALS

Mast Mounting Arrays, 9 element, 45[—
wide spaced high gain, 11 element, 55[ H
element, 62[ 3 ]_I Mounting with Cx-an-
ke dArm element, 60/-; wide spaced, high
gain, 11 element 687/6; 14 element, 75/-.
Chimney Arrays Complete, 9 element,
%72/-; wide spaced high %am 11 element, 80/-;
14 element 8%7/6. Loft Arrays, 7 element,
32/6; wide spaced high gain, 11 element
with Tilting Arm, 62/6; 14 element 70/- All
high gain units have special Multi-rod
Reflector. Low loss co-axial cable, 1/6 per
vard. UHF transistor pre-amps from 75/-.

BBC : ITV - F.M. AERIALS

BBC (Band 1). Telescopic
loft, 21/-. External S/D,

30/-.
ITV (Band 3). 3 Element

mounting 1+8, 56/3; 1+5,
68/9, 7Cilgmney 1+3, 63/9;

VHF transistor pre-amps

SWIVEL STORAGE RACKS. Ideal for Nuts
and Bolts, Resistors, ete.
Trays 53" x 3”’gx 1} with Two Divisions with
Brackets for fixing to wall.

Unbreakable Plastic

JIGTOOLS, PENTYRCH, CARDIFF

A NEW AND

DIFFERENT BOOK
BY G. A. BRIGGS

"
If you would like a change from

%oflt ar%yl,lzill-één%llement 4 Trays — &/- radio, records and TV, or light
elser-{lentassl- element, 6 Trays — 9/« relief on a train journey, ask your
4ol ined BBC/ITY Loft 8 Trays — 12/ bookshop or bookstall for a copy
1+3, 41/3, 1+5, 48/9; Wall P. & P. 1/4 any size of this Puzzle & Humour Book,

suitable for children of all ages
between 9 and 90.

from 75/-.

F,M. (Band 2), Loft $/D, 1278, “H”, 30/- 3
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.
C.W.0.or C.0.D. P. & P. 4/6. Send 6d.stamps
for illustrated lists,

K.V.A. ELECTRONIGS (Dept. P.W.)
27 Central Parade, New Addington
Surrey
LOD 2266

PLEASE MENTION
PRACTICAL WIRELESS
WHEN REPLYING TO

ADVERTISEMENTS

96 pages, 110 illustrations, car-
toons etc. Over 200 Puzzies and
Questions. Price 5/- (5/6 post free).
Date of Publication 25th April 1986.

In case of difficulty the book is
available at 5/6 post paid direct
from the Publishers:

G. A. BRIGGS LTD., 13 Wells Rd. llkiey
Yorkshire. Telephone: lkley 4246
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Head Office and Warehouse

44A WESTBOURNE GROVE
LONDON W2
Tel: PARK 5641/2/3

Please write for full catalogue

7 & 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 1/6. No C.0.D. orders accepted

Retail Shop

85 TOTTENHAM COURT ROAD
LONDON Wi
Tel. LANgham 8403

Open all day Saturday

Type 108-IT; 24 mnge precision portable meter, 5000
o.p.v; D.C. Volts: 2.5- -10-50-250-500-2500V. A.C. Volts:
10 50-100-250-500-2500V; D.C. cmrrent 0.5-5-50-500mA.
Resistance 2000-20,000 ohms; 2-20 megohms. Power
output calibration in A.C. for 500 ohms Live. Complete
with prods and hatteries, £5.5.0.

Type U-1; sensitivity 1000 o.p.v. A.C./D.C. voltage

ranges 10-50-200-300-1000V; D.C. cwrent ranges
100-500mA; Resistance ranges 2000-20,000 ohms.
Complete with prods and battery, £2.2.0. P. & P. 7/6.
TRANSISTORS

0c23 17/6 0oC78D 6/~ 28004 15/-
0oc24 22/6 OC81IM = 28006 20/-
oC2s 12/- OC8IDM - AC128 8/«
0C26 8/~ 6/- AF1l4 9/
0C28 17/8 00139 12/ AF115 b
0oc29 17/6 0C140 16/~ AF116 8/-
0035 15/- 0C141 25/- AFI1L7 8/
0C36 15/- 0C170 - AF118 17/6
0oC42 716 0C171 8/ CXT1 8/-
0oc44 8/- 00200 9/6 GET114 5/6
0C4s6 5/~ 0C202 15/~ GET115  8f8
0C70 5/~ 0C204 17/6 GETI116 18/~
0C71 B/- 0C205 20/~ GET875 9/-
oc72 6/- 0206 228 GETS80 10/~
Oors M| eNa0 s | maTior 876
o g | evya2 a6 | Mamz s/e
oc77 8/- 2N697 13/- T1166 8/-
0C78 6/- 28002 R0/- V30/30F 20/{-

Complementary pair: One 2N697 and one 2N1132, 50/-,

STC SILICON JUNCTION RECTIIFIERS, HALF WAVE,
8 AMPS D.C.

R8350, 700 piv, '7[6
R8360, 840 piv,
R8370, 980 piv, 9[-
R8380, 1120 piv, 10/~

RS810, 140 piv, 4/-
RS320, 280 piv, 5/-
R8330, 420 piv, 6/-
RS340, 560 piv, 7/~

250mW 10% BZY11 (60v); BZY13 (30v), 6/6

260mW 5% OQAZ200 (4.7v), 10/-; 0AZ201 (5.1v), 9/6
OAZ202 (5.6v), 8/-; OAZ203 (6.2v), 7/~
0AZ204 (6.8v), 6/6; OAZ205 (7.5v), 6/-
OAZ206 (8.2v), 8/-; OAZ207 (9.1v), 9/6
OAZ208 (4.3v), 6/-; OAZ209 (4.7v), 6/~
0AZ210 (6.2v), 8/~; 0AZ211 (7.5v), 56
0AZ212 (9.1v), 7/6; OAZ213 (12v), 6/6

260mW 159%

L5W 5%  ZNB10 (10v), 7/6; ZNB20 (20v), $/6
2.25W 10% VR425 (4.25v); VRAT5 (4.75v);
VR575 (5.75v), all at 6/6

5.26W 10% VRYA (7.0v); VR11A (11v; VRI3A (13.0v)

VR575A (5.75v), all at 8/-
TW5% 0AZ224 (7.0v), 10/~
GERMANIUM POINT CONTACT DIODES
045 4/6 0A79 2/3 AAZI2  8/4
0A6 4/- QAS1 2/- CG4AR 2/-
QA7 4/ 0AS5 3/- CGI0E  1/6
0A10 8= 0AS6 3/6 CGI2E  2/-
QA70 2/- 0A90 2/- GEX23  1/6
0A7L 4/8 0A91 2/8 GBX44  1/6
0AT73 1/6 0A95 8/- GEX54  2/-

TEXAS SILICON FULL-WAVE BRIDGE RECTIFIERS
1B20K1 100 va, 2 amps., dimensions 1.4 x 1.4 x .6in. 25/-
1B40K10 100 piv, 4 amps, dimensions 1.4 x 1.4 x .6in. 30/-
1B100M10, 100 piv 10 amps, dimensiors 2§ x 2} x lin. 85/-
Postage 1/6 per rectifier.

GERMANIUM JUNCTION STUD MOUNTED POWER
RECTIFIERS

GJI3M, 200 piv, 500mA/l amp
GJ5M, 300 piv, 500mA/l amp
GJ6M, 150 piv, 800mA/l amp
GJ7M 80 piv, a()()mA/l amp

Higher ratings refer to cooling fin’ mountmg

042 6]- | 6ACT 4/~ | 6CDEGA 65Q7 7/~ A A ECL80 7/6 | EYS4 7/8 | PCL800 18/ | U76 4/-
043  11/- | 6AD4  18)- 1. oswr 8 First Quality Fully Guaranteed | ESL2 7/6 | EYS6  7/6 | PCLS0: 18/ | UIS1  11/6
0A4G  20/- | 6AD7G 10/« | 6CG7 10/~ | 6887 8- EY87 8/- | PEN45 /= U201  6/6
0B2 8/- | 6AF4 10/~ | 6CHE 8/~ 65U7GT10/- EY9L 8/~ | PEN45DD | U281 13/-
OB3 8/~ | 6AF6G- 11/~ | 6CL6 9/« | BTS 7= EZ35  5/6 12/- | U282 14/
oce 14/ | 6AG5 26 | 6CW4 12/- 6U4GT 10/6 EZ40  7/6 | PEN46 6/« | U301 13/6
003 6/- | 6AG7 B[~ | 6CY5 10/- 718 EZ41 8/~ | PEN220A U403 7/
oD3 5/- | GAH6 10/ [ 6CY7 11/~ sve 9/- EZ80  5/8 P~ | U404 8=
1A3 8/~ | 6AJ5 8/~ | 6D1 2/~ | 8V6G  5/- EZ8l  5/6 | PEN383 U600 10/=
1ABGT 5/- | 6AK5  5/6 | 6D3 7/6 | 6V6GT /6 EZ90  4/- - | Usor  18f=
1A7GT 8- | 6AK6 7/~ 6D4  15/- [ 6WC5 /- G55/1K 18/- | PEN384 7/« | UABCS0 5/6
G LN B g RO BR | lhari) e | a6
1C5GT 8/~ | 6AMS5 6D 6X6 - 755 - | G - 5
1D5 706 | GAM6 4/~ | 6DK6 6/ | 6X5GT 8/~ \V4 VE EFS0  5/8 | GTEI75M | PFL200 UBC4l 8/~
1D6 8/- | 6AN4 15/- | 6DQ6 1l/- | BY6G 10/- ELECTRONIC AL S EFS5 /6 12/- 17/8 | UBCSL 8/~
1G4GT 8/~ | 6ANS 10/- | 6EAS 11/- | 624 5/- EF86  8/-1GZ30 8/ | PL36 10/~ | UBFS0 Y-
1G6GT 7/~ | 6AQ4 5/« | 6EVS 12/- | 744 8/- | 12AV6 6/~ | 30F5 1lf=, 5654 8/- | DM160 10/- f EF89  5/6 | G232 10/- | PL38 16/~ | UB¥8d 7/
1H5GT /- | 6AQ5 6/~ | 6FL  14/- | 7A6 7[- | 12AV7 8/~ | 30FL1 18/~ | 5670  10/- | DY80 7/~ | EF89  4/- | GZ34 10/- | PLS1  8/- | UBF89 /8
114 2/8 | 6AQ5A 76 | 6F4  80/- |-TA7 6/- | 12AW6 20/- | 30FL12 12/- | 5763 10/~ | DY86  8/- | EF93  §/- | HABCSO 8/- | PL82  7/8 | UBL2L 11/~
116 17/6 | 6AQ6  8/- | 6F5 5/- | 7A8 5/- | 12AX7 6/- | 30FL14 12/- | 5814A 10/- | DY87  9/- | EF94 /- | HBCOO0 5/- | PL&3 76 | UC2 6l
INGGT 8/« | 6ARS  6f- | 6T6 8/- | TAF7  13/- | 12AV7 10/- | 30L1  6/6 | 5840  10/- | B8SCC 14/- | EF95  5/6 | IBCOL 6/- | PL84  79/- | UCCs4 10)-
1R4 8f- | 6AR6 _6/- | 6F6G  5/- | TAG7  7[- | 12B4A 8- | 30L15 12/6 | 6060 5/- | E90CC 12/- | EF96 2/~ | HF93  6/- | PL302 14/- | UGG’ 7%/-
1R5 6/- | GARS 17/6 | 6F8G 5/ | 7B4 8/- | 12BA6 @/~ | 30L17 14/- | 6080  25/- | EOLH  8/- | EF9S 12/6 | HF04  6/- | PL500 15/- | UCF80 10/~
184 5/- | 6AS5  5/- | 6F13  6/6 | 7B5 10/« | 12BE6 5/8 | 30P12 10/- | 6136 9/- | E92CC 7/« | EF183 8/- | HK90 5/« | PL801 10/~ | UCH21 9/
185 4i6 | 6A86  5/- | 6F14 15/- | 7B6  1l/- | 12BH7A 7/- | 30P16 7/6 | 6146  97/6 | E180CC 8/~ | EF184 8/~ | HL2 3/- | PP5/40010/« | UCH42 9/6
1T4 3/« | 6A87G: 20/~ | 6F15 11/~ | 7B7 7~ | 12BY7A10/- | 30P18 7/ | 6159 32/~ | EISOF 20/- | EFS04 21/- | HL9K 8/- | PX4 15/~ | UCHSL %j=
1T5GT  6/- | 6AT6  4/6 | 6F17 6]~ | 7C4 4/6 | 1208 4/- | 30P19 14/- 7551 30/~ | E182CC10/- | EFP60 10/- | HL23  6/- | PX25 10/- | UCL82 8/6
104 B/ | 6AUSGT 6F19  6/8 | 7C6 - | 12E1 ~20/- | 30PL1 12/~ | 7586 22/6 | EABCS0 7/- | EH90 7/6 | HL23DD 8/- | PY31  8/- | UCL82 10/-
1U5 6/- 15/- | 6F20 10/~ | 7C7 5/- [ 12F5GT 8/~ | S0PL13 19/= | 7895  28/6 | EACOL 4/- | EK2 10/~ | H141 4/- | PY33 9/6 | UF4l  9/-
1V 5/- | 6AUS B[~ | 6F23 1L/8 | 7D3 8/- | 12H6 8/~ | 30PL14 12/6 | 9001 4/~ | EAF42 9/6 | EK32 /- | KT66 16/- | PYS0 60/- | UF42  §/-
1ve - 10/- | 6AV6 6] | 6F24 12/- | 7D5 8/~ | 12J5GT 8/- | 3543 12/- | 9002 5/6 | EB4l 5/~ | BEK90 5/« | KTs8 22/— PY8L  8/6 | UF43 8/
1X2B /- | 6AWSA 14/ | 6F28 10/6 | DS %/- | 12J7GT 7/ | 35A5 11/-| 9005 15/ | EB91  8/- | EL32 8/ | KTzdl PYS2 6/6 | UFS0  8/-
172 85/~ | 6AX4GT 8/- | 6F32 8/~ | TE5 5/- | 12K7GT 7/- | 35B5 12/~ | 9006  2/6 | EBC21 7/8 | EL34 11/- | KTZ63 9/- PY83 7/-| UFss 8/
243 5/~ | 6AX5GT 6G6G  2/6 | 7TES 4/- [12K8  8/- | 8505 6[6 A2293 16/- | EBC33 7/- | EL35  5/- | N78  15/- | PYS8 8/6 | UF8s 11/-
244G 80/ 12/8 | 6H6 2/« | 7E7  10/- | 12Q7G  4/- | 35D5 12/- | AZIl  6[- | EBC4l 8/6 | BL36 9/- | OCP7L 23/~ | PY301 11/6 | UFsS  7/6
246 6/- | 6B4G+ 16/ | 674 9/- | 7H7 8/- | 128A7  7/- | 35L6GT 9/- | AZ12  9/- | EBC8l 6/6 | EL37 1¥/6 | ORPI2 12/- PYS00 8/6 | UL4l 9/
2A7 7l- | 6B7 5/- | 635G 4[| 737 14/- | 128C7 4/- | 35W4  5/= | AZ31 9/~ | EBC90 4/6 | EL38 17/6 | ORP60 1 PYS01L 8/6 | UL8s  6/8
2cw4 12/- | 6B8 7[-| 6J5GT 46 | 7K7  10/- | 128F5GT /- | 3523 10/- | AZ41  7/- | EBO9L 6/- | LIl  9/6 PABcso 98 | PZ30 10/ | UM4 10/-
2D21 6/~ | 6BA6 5/~ | 676 16 | 7Q7 9/- | 128G7  4/- | 35Z4GT 8/6 | CC3D  4/- | EBF2 12/- | EL42 9/- 12/- | QP25 5/~ | UM8O  %7f-
9E24 40/- | 6BA7 15/~ | 637 9/« | TR7 12/ | 125H7 4/- | 35Z5GT 6/- | CY31 7/[- | EBF80 7/6 | BL50  6/- P087 12/- | QQVO02-6 UUs 8/~
9E28 80/- | 6BC4 17/6, 637G 5/- | 787 18/~ 1128J7 4/~ | 50A5 12/~ | D41 5/~ | EBF83 9[- | EL81  9/6 | PCO7 9/ 45/- | U7 8/-
2621 12/- | 6BE6  5/6 | 6K6GT 8/6 | 7Y4 8/- | 128K7  5/= 5035 7/- | DA20 10/- | EBF89 7/- | EL82 8/~ | PCO00 12/- | QQV03-10 | TU9 2~
2X2A  8/- | 6BF6 6/~ | 6K7G 2/~ | 724 6/- | 128Q7 10/- | 5005  6/6 | DA41 40/« | EBLL 14/- | EL83  8/- | PCC84 6/8 UU16 8-
3A4 4/- | 6BG6G 15/« | 6K7GT 5/ | SBW6 7/~ | 128R7 5/- | 0CDGGR7/6 | DACS2 7/- | EBL2L 1i/- | EL84  5/- | PCC85 8/~ | QS105/45 UYIN  9/-
3A5 8/~ | GBH6  7/6 | 6K8 8/- | 9D2 8/6 [ 125Y7 6/~ | GOL6GT 6/6 | DAY9L 4/6 | EBL31 20/- | ELs5  8/- | PCCSS 12/~ - | UY2l 9/~
3ASGT 8/- | 6BJ5 1b/-| 6K23  7/6 | 1002 13/- | 19V4  2/6 | 5OY6GT10/- | DAF92 /- | EC86 12/- | ELS6 8- | PCC89 12/6 | Q81200 10/- | UY4l 66
3D8 4/- | 6BJ6  8/- | 6K25 24/- | 10D /- | 1487 18/- | 75B1  5/6 | DA¥96 7/~ | EC88 18/ | ELO0  6/- | POC180 19/- | QY3125 UYS2 9/
3E29 60/~ | 6BJ7  7/-|6L1  10/- | 10F1 14/- | 19AQ5 5/ | 75C1 12/= | DC70 12/- | ECC32 4/- | ELOL  2/8 | PCCS0512/6 160/- | UY85  6/-
3Q4 66 | 6BK4 25/- | 6L5G  6/- | 10F3 8/~ | 20L1  14/- | 80 6/« | DF33  8/- | ECC40 10/- | E195  B/- | PCC806 14/- | RL 8/- | VP23  38/6
3Q5GT  6/6 | 6BL7GT 9/- | 6L6GC  8/- | 10F18  9/- | 20P1  14/- | 85A1 25/- | DF72  7/- | ECC81 4/- | EL360 22/- | PCES0012/- | Ri7 8/~ | VP41 5/-
354 5/- | 6GBN6  7/6 | 617 5/« | 10L1  7/6120P3 13/- | 85A2 8/6 | DF73  %/- | ECC82 5/8 | ELS21 6f- | PCF80 7/6 | R1s 7/6 | VP210  5/-
3v4 6/- | 6BQ6 11/- | 6L18  8/- | 10P13 12/6 | 20P4 14/- | 85A8  5/6 | DFOL 8/~ | ECCS3 6/- | EM4 10/- | PCF82 8- | SP41  Bf- | W2l 5/~
4X250B 6BQ7A 8[- | 6N7 8/- | 10P14 13/-|20P5 12/~ | 90Cl  12/-) DF92 2f6 | ECC84 /- | EM3L 5/- | PCFS6 9/ | SP42  8/- | WSIM 6/
120)- | 6BR7 12/- ) 6P1 1L/~ | 10Y  1§/-| 25A6G 5/ | 185BTA15/- | DF96  7/6 | ECC85 6/6 | EM34 12/- | PCFS7 13/- | SP61  4/- | W720 10/
SRAGY 9/-| 6BRS  5/- | 6P25 12/ | 12A5 10/- | 25C5 10/- | 220PA 7/- | DH63 6/- | ECOS6 ¥/~ | EM35  8/- | PCFS00 11/- | TH233 6/- | X63 8/
5T4 8/- | 6B37 17/- | 6P28 12/6 | 1246 /- 25L6GT 8/~ | 807 9/- | DH76 5/6 | ECC88 10/- | EM71 12/6 | PCF801 11/- | TH2321 7/- | X65 5/6
5U4GB 6/6 | 6BWE 98 | 6Q7G 6/~ | 12A7 10/~ | 25¥5 10/~ | 832 20/- | DK40 11/- | BCCI89 12/- | EM80  7/- | PCF802 11/~ | TP22  5/- | X68 8/-
5V4CG: 9/~ | 6BW7 10/~ | 6R7 8/~ 12A8GT 5/- 25Z4G 8/- | 837  17/6 | DE91 5/~ | ECOR04 11/- | EM81  7/6 | PCF805 11/- | TP25 5/~ | X78 20/
5X4G  8/- | 6BZ6  6/- | 687 7/- | 12AC6  8/- | 2525  10/- | 866A 14/ | DKO2  9/- | ECFS0 8/- | EMsd  8/- | PCF06 18/- | TP2620 /6 | X8IM 18/~
5Y3GT 5/- | 6BZ7 11/- | 6SA7  8/- | 12AD6  §/- 20Z6G’1‘ 1i/- | 8724  3o/-| DK96 8/6 | ECFS2 7/6 | EMS7 7/- | PCFR08 12/- | TTI2 60/- | XBL 12/8
5Y4G 6/ | 6C4 2/6 | 68C7 9/~ | 12AE6 /6 | 28D7  7/- | 884 15/- | DL33  6/6 | ECF86 11/- | EN80 85/- | PCL80 12/6 | TT15 85/~ | XCI2  7/6
523 718 | 8C5 8/~ | 6SD7GT 5/ | 12AL5 9[- | 29C1  20/- | 954 §/-1 DL35  5/- | ECF30413/- | EN3l 10/- | PCLS1 9/- | TT21 85/- | XC15  4/6
5Z4G  8/-| 6C3GT 6/- | 6SF7 7/« | 12AQ5 /- | 30 4/- | 955 8/-| DL63  3/- | ECH2L 10/- | EN91 6/~ | PCL82 8/- | TZ40 40/- | Y63 8/«
8/30L2 11/- | 6C6 4/- | 68G7  6/- | 12AT6  5/- | 30A5 /- | 956 2/- | DL68 10/- | ECH35 12/ | EN92 6/ | PCL83 8/6 | U1s8/20 %/- | z21 5=
6A7 10/~ | 608G 7/- | 6877  8[~ | 12AT7 4/- | 30C1  %/6 | 957 5/« | DL70  8/- | ECH42 9/8 | EYSL 8/- | PCLS4 8/6 1 7/- | Z503M 45/-
6AS8 8/- | 609 11/- | 68K7  5/- | 12AU6 6/~ | 30CL5 11/- | 958 4/- | DL78 12/- | ECH8l 6/6 | EY70 10/- | PCL85 9/8 8/ | Z700U 4/~
6AB4 6/8 | 6Us1 12/- | 68L7GT &/= [ 12AU7  5/6 | 30017 13/- | 959 8/- | DL75 10/- ECHS3 7/6 | BEYSL 8/- | PCL86 9/6 | U25 11/~ | Z759 22/~
6AB7  4/- | 6CB6 5/- 6SN7GT 4/6 | 124U7A 6/- | 30018 11/ | 2050  12/8 | DM70 5/6 | ECHS4 10/- | EYS3  9/6 | PCLSS 12/6 | U26  11/- | Z808U 15/
MULTIMETERS ZENER DIODES HEADPHONES No. 10 ASSEMBLY

Moving Coil Headphones with moving coil Hand
Microphone fitted with press-to-talk switch. Rubber
carparts, Cord terminated with army type 6-point
moutded connector. Low impedance. Brand new.
20/~ each.
Small quantxnes available of second hand assemblies,

checked, in perfect order, 8/6 each.
P. & P. 3/6 per set.

MISCELLANEOUS SILICON HALF WAVE POWER
RECTIFIERS

DD000 (Lucas) 50 piv, 500mA. . ...... 5/-
SJ102A (AEI) 100 piv, 244 76
8X642 (AEI) 120 piv, 270mA 8/6
0A202 (Mullard) 150 piv, 160mA " 8/-
IS001 (Texas) 200 piv, 750mA ., 3/6
1BYZ18 (Mullard) 200 piv, 6 amps 78
DDO006 (Lucas) 400 piv, 500mA . 8/-
0A210 (Mullard) 400 piv, 500mA 6/6
DD226 {Lucas) 400 piv, 1 amp . 6/
RB26AF (ITC) 500 piv, 100mA , 8/6
118004 (Texas) 500 piv, 750mA |, /8
RH27AF (STC) 600 piv, 100mA , 4/
BY100 (Mullard) 700 piv, 450mA =
RS828AF (8TC) 800 piv, 100mA | 5f=
0A211 (Muliard) 800 piv, 500mA . 9/6
DD058 (Lucas) 800 piv, 500mA , . 12/8
SL800 (AEI) 800 piv, 6 amps, equ.iv. to BYZ10.... 10/
PLESSEY ELEGTR.OLYTIC CAPACITORS

24(4F at 275v...... 2f-  100-400iT at 275v . 3/6
2000UF at 275v ., ., & 100-20-5-25 U F (100 20
ZO-QOU.F at 450v | at 350V; 5uF at 50V,

50-100 (4 F at 275v

25UF at 25v). ......
Postage 2/- per order

3/6
All voltages are DC working.

Please offer us your surplus valves urgently
required klystrons 723A/B and 2K25, 80/- paid
subjeect to test

160




PRACTICAL
WIRELESS

[T

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 éd. unacceptable) to
Blueprint Department, Practical Wireless, George Newnes Ltd., Tower House, Southampton Street, London, W.C.2.

The Strand Amplifier

The PW Signal Generator } (57 i

The Berkeley Loudspeaker Enclosure...
The Luxembourg Tuner } (el =

The PW Troubadour

The PW Everest Tuner ... } (L7 AU

The PW Britannic Two ...

The PW Mercury Six } (May 1962) s

Beginner’s Short Wave Two

Soo :
S.W. Listener’s Guide ... Sonfh g

Beginner’s [0-watt Transmitter

Transmitting and Aerial Data ... } (PESHELED

P.W. “Sixteen” Multirange Meter

Test Meter Applications Chart } (Jan. 1964) 5.

The Celeste 7-transistor Portable Radio
The Spinette Record Player ... } (June 1963) 5k

Transistor Radio Mains Unit L (June 1964) 5.

7 Mc/s Transceiver S

The Citizen (December 1961) 5I-
The P.W. 35-watt Guitar Amplifier (May 1964) ... 5l
The Mini-amp (November 1961) 5I-
The PT Multimeter (October 1961) P.T. 51~
The Beginner’s Short Wave Superhet (Dec. 1964) ... 5/
The Empire 7 Three-band Receiver (May 1965) 5/-
Electronic Hawaiian Guitar (June 1965) 5/
Progressive S.W. Superhet (February [966) ... 5/-

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.
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query service

Before -using the query service it is important to read the following notes:

The PW Query Service is designed primarily to answer
queries on articles published in the magazine and to deal
with problems which cannot easily be solved by reference
to standard text books. In order to prevent unnecessary
disappointment, prospective users of the service should note
that:

(@) We cannot undertake to design equipment or to supply
wiring diagrams or circuits, to individual requirements.

(b) We cannot undertake to supply detailed information
for converting war surplus equipment, or to supply circuitry.

(c) It is usually impossible to supply information on im-
ported domestic equipment owing to the lack of details
available.

(d) We regret we are unable to answer technical queries
over the telephone.

(e) It helps us if queries are clear and concise.

(f) We cannot guarantee to answer any query not
accompanied by the current query coupon and a
stamped addressed envelope.

QUERY COUPON

This coupon is available until 9th June, 1966 and must
accompany all queries in accordance with the rules of
our Query Service.

PRACTICAL WIRELESS, JUNE, 1966

Published on 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 (A/fsla) Litd, South Africa: CENTRAL
NEWS AGENCY LTD. Rhodesia, Malawi ana Zambia: KINGSTONS LTD. East Africa: STATIONERY & OFFICE SUPPLIES LTD. Subscription rate

including postage for one year: To any part of the World £1.16,0.



]Ié PAGE TRANSISTOR LIST
iSend 6d. stamp for new list
all types of semi-conductors,
Valves and Quartz Crystals.

l

5 "’:&\; = ,-_8
LECTORpgpry. L] i

1966 150-PAGE CATALOGUE

Fully detailed and illustrated components, equiprnent
5000 Stock lines.
500 Transistors and Devices. 1000 Quartz Frequencies.
800 Valves and Tubes. The Finest and Largest Range

and Hi-Fi. Al types and makes.

available. A mine of information.

FREE

Price 6/- post paid.

with Catalogue, &/- Value Discount vouchers

gives 2/ in pound discount on purchases.
(Vouchers must be returned with orders)
CATALOGUE COSTS NOTHING AFTER USING VOUCHERS

(1) GLOBEMASTER MW/LW/SW PORT-
ABLE

Full 3.waveband tuning, Pushbutton wave-
change. Superhet printed circuit. Black-
chromed cabinet 11 x 74 x 3%in. {(SW 17-50

(8) V.H.F. FM TUNER
87/105 Mcfs Transistor Superhet. Geared
turning. Terrific quality and sensitivity. Fpr
valve or transistor amplifiers. 4 x 3% x 24in.

metres). Ear/Record sockets. TOTAL COST p.p.
T<;TA)LEC¢/)RST ‘ k£t8 l9 P.P. TO I;\UILD £6.19. 276

TO BUILD 1 7. 318 (Cabinet Assembly 20/- extra)

10 AND 20 WATT MONO AND STEREO HI-FI UNITS

(3) POWER AMPLIFIERS. 10 watts RMS
output. 100mV input. 30 ¢/s to 20 ke/s + [dB.
6-Transistor Push-Pull. Panel size 4 x 2§ x fin.
H/S 4 x 4in,

TPAI0/3 3-5 ohm speaker. £5.10.08, p.p. 276

TPAIC/I512-16 ohm speaker. £5.19.6,p.p.2/6

{Mains unit for | or 2 amplifiers, 59/6, p.p. 2/6)
(State 3 ohm or 15 ohm)

The Finest High Fidelity at
Unbeatable Prices J

{499 PREAMPLIFIERS. 8 input selector
Treble, bass, volums, filter controls. [4mV
to 300mV inputs, Battery operated or from
Mains Unit, Output up to 150mVY RMS,

For 10 or 25 Watt Amplifiers,

MP2 Mono 91 x 24 x 2ir. £5.40.0, p.p. 2f6
(brown and gold front panel 8/6).

SP4 Mono/Stereo, 9 x 3% x 1Sin,, £10.19.6,
p.p. 316 (iront panel plate 12/6).

@ ALL UNITS BUILT AND TESTED

(12) BUILD A QUALITY TAPE
RECORDER

Three speeds—3 watts,

Complete kits with new “363” decks. Sup-

plied as preassembled sections. Complete

with amplifiers, portable cabinets and Speaker

—exceilent quality, 1,200ft. tape and spool,

* TWO TRACK % FOUR TRACK
£2 P.P. £30 P.P.

8l6 8lé
Decks separately: 2-Track 10 gns.
4-track £13.10.0.

(10) 5 WATT AMPLIFIER
6-Transistor Push-pul!, 3 chms. 6mV into IK.
12/18V supply. 2% x 2 x [4in.

BUILT AND TESTED 79/6 °>-
(optional mains units 547- p,p. 2/) / 9l

New matching Preamplifier, 6 inputs, trebla/
bass/selector/volume controls, 6-10mV ofput.
9-18Y supply. 796, p.p. 2!-, For use with any

Transistor Amplifier,

(6) REGENT-§ MW/LW

POCKET RARIO

DEAC CHARGER
To charge 3'6 volt and

(15) DEAC CELLS

5 , RECHARGEABLE

§-Transistor  superhet. Geared | i, vo'*, Padey Fuly BATTERIES
tuning. Push-pull output | moulded case.
Moulded cabinet 5 x 3 x llin, Price 45/-, P.P. 2/~ @ 3.6 volt 500 mA/H. Size:
SZSnﬁ socket. Printed circuit an NOMBRIIEM_X SIGNAL 13” x 12 dia. 12/6. P.P. /6,

ign. @ 96 volt 225 mA/H. Size:
B .P. B to 350 B 5o SR /
:‘rgTBAlfJ-IEI?ST 69l6 R R PSS 2" ] 2% x 1 dia. 201-, PP, 176,
Special new large purchase reduces 10 ¢/s-100 kejs AUDIO BRAND NEW — Offered at a
price, GEN. 816.15.0. P.2. 2/6. | fraction of normal retail price.
(13 25 WATT AMPLIFIER

New 8-Transistor design. Push-pull output
for 7% to 16 ohm speaker. 50mV input.
30 ¢/s to 20 ke/s=1dB. For use with valve or
transistor preamplifiers as item (3) above,
Size 23 x 2% x 6tin.

(9) ROADSTER MW/LW TRANSISTOR
CAR RADIO

Supplied as Preassembled Panels. Permeability
tuned superhet. Push-button wave-changer.
Push-pull outpur. Fits any car. 7 x 4 x 2in.
12 volt (+) earth,

PRICE BUILT P.P, ASSEMBLY P.P.
AND TESTED £8' l 9'6 3. TOTAL COST £8' I 9'6 36
{Mains unit 796, p.p. 2/6) (Speaker/Baffle/Car Fixing Kit, 20/-).
(4 GARRARD DECKS (2) MULTI-METERS

{P.P, 5!- any type} PT34 [kv '39/6 TP5S 20kV  £5.19.%
1000 mono £5.19.6 stereo £6.6.0 | Ml 2kV 4976  EP30k 30kvy  £6.10.0
2000 mono £6.6.0 stereo £6.6.0 § TPIO 2kY 75/- EP50k 50kY  £8.15.0
*SP25 mono £10.10.0 sterec £10.19.6 | EPIOk IOkV 79/6 500 30kV  £8.17.6
Autoslim mono £5.9.6 stereo £5.9.6 | ITI-2 20kV 6976 EPI0Ok 100kY £10.10.0
#*ATé mono £8.19.6 stereo 9.10.0 | EP20k 10kV 994
*AT60 mono £10.10.0 stereo £10.19.6 | See Catalogue for complete range of test

LABSO £25.0.0 3000LM stereo £8.19.6
(*Deram cartridge add 60/- to mono price.)
All autochange (except SP25), complete with
cartridge. Brand new. Send for complete list.

(5) VHF FM TUNERALL TRANSISTOR
Supplied as 2 Preassembled Panels, plus metal
work Superhet design, 88-108 Mcfs, 9 volt

sprsed £12.17.6 i7.

TOTAL COST

equipment in stock.

7}y MW/LW QUALITY SUPERHET
RADIO TUNER

Fully tunable superhet with excellent sen-

sitivity and selectivity, Output up to | volt

peak. Complete with front panel, etc. 9 volt

operated. For any Amplifier or Recorder.

TOTAL COST £3 |9 P.P,
. » 2,5

HIGH FIDELITY EQUIPMENT,
Complete range in stock, all makes. Special
parcel prices. Quotations by return to
your requirements,

VISIT OQUR NEW HI-FI ROOM

HENRY’S RADIO LTD.

303 EDGWARE ROAD, LONDON, W.2
PADdingron 1008/9
Open Mon. to Sat. 9-6. Thurs. | p.m.
Open all day Saturday.

TO BUILD

LET US QUOTE FOR COMPONENTS
AND ACCESSORIES FOR YOUR CIR-
CUIT. SEND A LIST FOR QUICK
REPLY. QUALITY COMPONENTS AT
YALUE FOR MONEY PRICES. ALSO
TEST EQUIPMENT AND HI-FI.

P e -y



