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3" DETACHABLE
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(List No. 64)

IN
PROTECTIVE
SHIELD
WITH
ACCESSORIES
(List No. 700)

March, 1965

The

SUPER 6

LONG & MEDIUM WAVEE:
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.

% All new parts, can be built in 2 hours. ¥ 6 transistors and
diode. % 350mW output. ¥ Superhet circuit, Ferrite rod
aerial. % Weymouth Radio printed circuit board. % Compo-
nent positions and references printed on back of board.
% Nicely styled wooden cabinet, |1 x 74 x 3%in. 3% Vinyl
covered in various colours. 4 6 x 4in. speaker giving good bass
and treble response. v Full instruction booklet 2/-. Free with
kit. % I.F. frequency 470 kc/s. % Lining up service if required.
% All parts supplied separately. Write for list. S.A.E. please.
% 9v. battery required. VT9 or P.P.9 (3/9 with kit).

COMPLETE KIT ONY  £417.6

PLUS 5/- POST
OR FULLY BUILT £6.17.6 Tax & Carr. paid

TRANSISTORS
Packet of 3 coded RF transistors (equivalent of OC44/5)
7'6 post paid. Set of 6 transistors and diode with circuit
diagram. Neatly packed in foam-lined box; useful for
presentation. 15/, post paid.

TRADE SUPPLIED

ELECTRONICS (Camberley) LTD.

15 VICTORIA AVENUE, CAMBERLEY, SURREY
{Closed Saturdays)

o ]
y / v

b

SAVBIT ALLOY
saves wear on
soldering iron bits

FOR CATALOGUES APPLY DIRECT
ADCOLA PRODUCTS LTD,,
ADCOLA HOUSE,
GAUDEN ROAD,

LONDON, S.W.4
“SOLJOINT”

Telephones:
MACaulay 3101
4272

Telegrams: LONDON Sw4

The world-famous copper
loaded alloy containing 5
cores of non-corrosive
flux, that saves the solder-
ingiron bit. Ersin Mufticore
Solder is also available in
hightin qualityalloys.60,40
in 22 s.w.g. for printed
circuits, transistors, etc.

THE HANDY DISPENSER

Easy to find in the
tool box-—~simple to
use. Virtually a third
hand for tricky sold-
ering jobs. 12 feet 5-
core 18 s.w.g.

ERSIN MULTICORE
SAVBIT alloy in a
continuous coilused
direct from free-
standing dispenser.

2/6 each

SAVBIT SIZE 1 CARTON

Contains approximately 30
feet of 18 s.w.g. SAVBIT.

It is also sup-

plied in 14 s.w.g. T
and 16 s.w.g. Ob- [ ﬂ
tainable from ra- “ﬁ?ﬂ;ﬂ"‘
dio and electrical % /”j
: ,wm!’&

stores. 3

5/+ each g

BIB WIRE STRIPPER
AND GUTTER

Strips insulation
without nicking
wire, cuts wire
cleanly, adjust-
able to most
thicknesses.
Splits  extruded
plastic twin flex.

3/6 each

MULTICORE SOLDERS LTD.

MULTICORE WORKS -

HEMEL HEMPSTEAD - HERTS. (BOXMOOR 3636)
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Moarch, 1965 PRACTICAL WIRELESS 1017
GUARANTEED p— T (il
‘7 /\ l ‘/Y S 1 ' ' s COMPARE OUR PRICES
I e GUARANTEED NEW
* L = * l Carr. & Ius. 12 6 Months 12 Months TYPES
H MW 81/74
by return of post zgilA“"é‘:s‘;‘;g 12in. £2. 0.0 £3. 0.0 £:15/0
THE MOST ATTRACTIVE GOMPETITIVE VALVE|| o o zar | 14N £2.10.0 £3.10.0| ™'
LIST IN THE COUNTRY . scor, BriMar|15-17in. £3. 5.0 £4. 5.0 mw 824
All valves are new and unused uniess otherwise advised| | rerrant1 TYPES, 19in £3. 5.0 £4. 5.0 £4.15.0
.
3 MONTHS FREE TRANSIT N-||PROCESSED IN f
{POST GUARANTEE ‘VXANCE satisaction ovr ows  |21iN. £3.15.0 £5.15.0] SRu 2,
1 Valve 6d, 2-11 1/-, - o . or Mufn') hack (;\?;:n:luurci; FACTORY 23"'. £3 15 o £5 15 o £s o o
FREE for l12 or more in writing with on Gosds ) tetaimed
valves, every valve. witinn 14 davs,
SATISFACTION GUARANTEED g
fAZ;GT :;8 8K3GT g[l 20L} 16/-DLa2  9/- EZS0 %/19 ggﬁ 12;3
990P1  9/6DL92 5/ EZSL - | gz
loer 11- gggT E0P3 lpi6puos  gelrca uoOn 106 TRANS/RECEIVERS TRANSISTORS
- 120P4  13/-DL96 /3 FW4/300 /- U T L 1
1D 8/9 KB4  5/-20p5  15/- EA50  1/3,GTIC 12/6|U31  %/- L,’,:’,?,SSEﬁ?,‘:“m{': 0 Qm,',[;':'“,i'ﬂf;r GUARANTEED TOP QUALITY
IH5GT 8/- gx3GT 11/-25A8G  B/- EABCBO 6/9/GZ32  7/8/U33 14/~ I pew ap pre-increase price of Huge reduction. Red Spot o Is
1L4 -8K25  8/625L6GT 7/9 EACSL 4/-/GZ34 11/6|y35 12/ £25 standard L.F. type now only
1LD5  4/3¢L) 9/6 23Y5G  8/- EAF42 8/3|HKU0 _9/6|U37  26/- White Spof R.F.......... - 2 I_
lLNs  aioeien  Tuszag /-Bad 173 HLADD 316 080 412 PROFESSIONAL TAPE | wyiecd maten 1 Outout Kits
8L18 719 2525 8/- EB4 i- - 2 ullar nee uu i
1R5 5/66018  11/6 é?m 8/- EB91  3/- HVR2 9/-1U78 5/6 RECORDER OUSID and 2- 1 2I6
1Us  6/3grnpo 79 27sU 176 EBC33 4/9|KT32  6/0|UT3  4/6lMayFArR  FTI57. six  Transistor, | B-F- Kits Dosh 0045 (@, 12/6
184 8gN7  7/633CL /9 EBCL /9 KU33C  4/-|UL07  12/6| ( piay, Drive, Two Speeds, Dual Track, | 3 transistors.
185 4/6¢p1 /63015 11/8EBC8L 7/9\KT36  14/-\ULOL  11/6) b, hutton Controls, Tape, TIdeal | AFLL 8/ () sie
174 3/- gp: 8/6 3)F5 7/GEBFS80  7/6/ KT 6/~ /U8l 9/8)uy e and Music, Many Refinements, | AF118 218, 0045) 218
2D21  5/6yppy  9/930FL1 9/6 EBFE3 8/6 KT55 17/6|U232  12/-| it 50 Wow' Fiater Boamcinl | AF116 718 0C72 5/6
3A4  A-g¢qig  6/630L]  G/6 EBFS9 /@ KT6L 11/= UBOL 12/~ pyiey Wl Mike, 5in. Tape, Teiophone | AF1LZ I I8 oie
3A5  8/9gQaT 8lv3uLls 9/9ESLZ1 10/9|KTG3  4/6|U309  6/8|dapior o e AFi2; 9/8 0cs1D  b/8
D8 49l UUSSEY  gglECSe  4/9'KTG0 136 U329 976 £17.17.0 | oczs 12/8  0CS8 8/-
394 7- SR D api2 7/6|ECUL 4/6/KY78  8/6|U38)  11/8 0cs38 13- 0C170  8/8
o gegscs an 20p19 13/ e Ohne 19710803 108\ co u Tou one ga ya, 25 yara, GERMA?{CIIEMBIGDIODES
65G7  4/930PL) 9/ g 1611116, 50 yds., 224-, 100 yds. 42/6
g’l;:GY %II(Z 32%7 gllé gggé.ls g/ggfgg% 2;9 §¥¥g§ g;g gs‘,&lc olfl-llﬂ_ Co-ax Plugs, 1/3. Wall outlet boxes 3/6 | General Purpose miniature detector,
ECc34 9/-|KTZ8 11/-|UAF42 7/8 AV.L. ete.
e g;gresm 5/-w351€v86’l‘ 81- Ecens HES 30| Daa 2 SPECIAL C.R.T. OFFER or 8/8 doz. .
5Y3G 4,‘;!881.76 519 35Z4GT 5/6/ECC40 9/6/LN152 6/6|UBC4l 7/6|| Duc to huge Bulk Special Purchase Gpld Bonded highesd quality. Indi~
e jimge R YRR G i Tl ) | i e I-
9/ IECC32 /- |N87 UBF80 7/9(f!he unrepea ice of 28/-.
:‘Z“G 9’I_|8557 3/6‘:; ¢/ECC83  8/6|N73 17/-|uBF8e  7/8||36/24 ditto. 38f~-. P.P. 12/6. The SlLlcON RECTIFIERS
GZ:G 7[6‘60461‘ 9/6 5085 /glECC8S  7/6/N108  1%/-|UBL21 12/- above are guaranteed for 6 months. tiratas
5Z4GT 9/8/008 4181200 s/e/ECC85 7/6/N152  8/7 UcCH 79 T ) 1250\,9"";"“‘““‘”- op
81301 ,,,.ig;gﬂ S SoLesT /e Eccss /g Pal Tglucces o1 LOUDSPEAKERS 8 @ Top Makes o 3‘"; T 7 IG
P8l 7 JJUN Bin, o
o gxse g;-:gig‘}’ o Ecrs 1(8153 PABOSO 8/-|UcEsD 13/3 s 116 P 816 | Girew3/9 @ i
easg  7/99 géiser 11/- ECHEL 10/8{PC36 1176 UCH2L 9 VALVE HOLDERS, B76, 8d. ea., with
Bé  10/9 ECH35 9/6|UCHa2 7/3 pATND 5 G )
6asGT 126789  1M3e2RT 1378 7 CONN ECTING WIRE Screen 8d. ea., BYA 6, ea., with Screem
e : Bol4p B/0|pGoss 616 Uonss . . ea.,
GAey eniG eI YPecuwi 7 pooss it A et Colours- Five [ BY G lvke U5 i domeney oo
6AG7  6/9.] La 80 56 ECHS . , (less 159, b
a7 i3 ECL80 6/6{PCC39  9/6 8/-
6AKS  5/- 83 9/6 LINE TRANS
7Y4 6/- CLS2  8/-|PCCL89 12/-|UF42  5/8
SALS 37 f 185BT 19/6 porgy 10/6|PCF80  6/9 | UFSO  3/- MAINSTRANSFORMERS Huge quantity, most makes b
BAMS ! ‘SDS 3/- 1858TA19/6 ECL81 12/- PCF82  7/-|UFS5 7 Excellent Quality Guaranteed. | ony
6AQ5  6/-| 316 Upright mounting 250-0-250 V % ; 29/'
eats 51001 18300 ECLS6 10/ POFSL 12/ /UFS  3i-lcoma. .3 V 5 A (BImA 12/8) 9/6 ST GG
6Avs  7/-1002 1883 14/ Frgy  gj3|pCLS2  3/3|UL4a 14| Ditto semii-shrouded g/6. ELECTRIC MOTORS,  AC/DC 3-8
SAVE g/g,{g}ié ool 868A  12/8'EF37A  8/-|PCL83 9/-|\UL46  9f volts,  Totally enclosed standard
8B ¥Vlor1s 1010 9EF39  7epcLsa 73ULsa 3| 13 CHANNEL T.V.s mounting. powertul ¥ puileys, 7 |6
émga 3/~ 1476 239 /SEFa0  11/- PCL85 10/6/UMS0  3/9|p, del spare Drushes, 2in. X 2ic.
6BA8  5/8 ingDall BIS 958 2-p 41 8/- POL36 10/8|URIC 7/ latﬂe rél: e!s. Famous Makes. Abso-
gmE MR Suicp  SSEeis a9 rEws 30I0U3 110 ee dusio npe pnass  ELECTROSTATIC
10P13 71 EF50-BR1 6/PEN45 8/6|UU7 8/8|.lireet from source. They are untested SPEAKERS
6BH6  6/6 6057 0/6
BJ6  5/8/12A8 IBg0s /6 ggggm, %/t_i ll;gi;s 3;3 ggfn 1131/16 and not guaranteed to be in working Type LSHYS. Oriinally 25/-. As fittel
6BQ7A 6/6/12AH8 1 /'\5783 7/6 EF30 476 PL33 9/6|U¥21 8] orler. Carr. ete., 16/~ to (German Hi-Fi Radios. Bargain 5/« et
GBRT  SISLIATO Ge200L  B/6ERss - \pLag 15i-lgyal 6 N0 £2.19.0 17 £4.19.6 %6 een
GBws 719h2AUS oj-gooz  NO[EFSS 78 |PLEL 83 UYS5 @/ ACCUMULATORS
6BW? 5/-12AU7 6/-aTPa  2/5 Broy 3 |bros g;g ey B TURRET TUNERS Bmall 2 volt 3 amp/hour, 3/6 each.
ca  2B1ZAVE 813AZ3L  USEFos 3/ (PLe4 7 |VPAL  5/g||Most makes your choice it avai-] H,T. TRANSFORMERS
/8, AZ41  7/-EFI83 9/9'PL820 8/3'VR105 5/6([able. with vaive 16/, leas valves§ 500050y pc. 350-0-350V 150 m e
ggg 1?;’/6 15am6 g/lé o “/,9‘EF18)4 95% M348 VRS0 5/ 107+ 8.A.E. enquiries, 6.3V G amp, 5V 3 amp. Gift 27/6.
- 2 -EK32  7/8|PX4 /61 W78 /
6cD8G 19/6 12BH7  8/9,¢3131 13/6 EL32  3/9|PX25  9/-|W81 73 TUNING CONDENSERS.
6CHE 831203  S/6ICCH3> 13/8Erss 11/ |pyar s/ |xeim 1. X BULK BARGAINS % .,~, 15+15 pt. standard with
6D2  3/8l12E1 17/8CYS1  7/6 EL34 11//6 PY3% 101 %63 8/6|12 POTS. Popular vaimea SK to Tlow mauion. 318 AM/FM 000 pt. and
8D3 9/6)12H6  1/9 D77 3/3EL35  8/-|PY33 10/8|X85 11/-|2 Meg. Unused, mixed, pre- 4/6 15 pf. 2 gang with slow motion, 4/8
6D8  3/-12J5GT 3/3DA30 1l/6Er3s 12/6|PYS0  6/6|X68  7/9[sel. long sp., switch, ete. Btandard .0005 2 gang, 4/6
6F1  4/8/12J7GT 8/-DAC32 8/-EL4l  8/-|PYS1 _|CONDENSERS. 25 Mixed Electrolytic. 0005 2 gang, 4/6.
6F6 716 1§K7GT 4;9 DAF‘91 %;g EL42 9/6[PY82 galn_v “)populu llzeg. List 10/_ A.C. MOTORS
8F6G EL8L  8/9|PY83 alue £5. ur price -C.
6F13 419112!(56’1'11/0 DF33 8/9ELS4  6/8|PY88 - For 230V ac. Powerful, seli-stariing,
% B8 ioo,_mEsigrons e LT
6F1p  6/- DF97 7/6EL95  6/-|PZ30 A ro s A L -
6F32 3/6DHE3  5/6[EM34  8/9 R19 100 CONDENSERS8 9/6 MOTORS '
LF33  4/-1387  5/6DH78  4/6 EMB0  7/6|RL1s Miniature Ceramic and Bilver Mica 300/250V A.C. 500 top quallty 1 rew.
6H8 1/8 128K7 4/8 pK3! 9/6 EM81  8/9 |SP41 Miniat i ver Mica /! .C. p quallty .
836 %/3 iggg’;‘“ g;g gﬁgé 5745‘5%315 1%[/6 ng (\f}:'ifb'ivfeg\'ugnpsls to 5,000 pF. LIST per hour, Ideal clocks, timers, ete. 18/6
8J5G -1 - - |sU25 - :
6J5GT 4/313D3  6/6IDK9E /9 EY5L  7/6|SU2150 25 TAG STRIPS 4/- R vt
. Quantity Prices or Quotes tor Items

6 3/619AQ5 7/9)DL33 76 EY86  7/3|T4l 2. 4, 6, 8 way ete. Unused.

- 5 not listed, particularly rars valves.

7 8/619BG6 14/-DL35 7/6 EYS88  9/8|TDD4 100 HI STABS 9/6 | TELEPHONE b RDERS
637G 4/9120D1  8/9|DL63  9/-EZ40  7/-|Ul4 00 H e > THE SAME DAY
8J7GT 7/6/20F2  9/6IDL?5  6/-EZ4l 71-1018 1% t0 5% 1000 t0 8 MO~

Post: 2 fbe. 2/-, 1 iba, 2/8, 7 [bs. 3/8, 15 (bs. 4/-, ete. (C.0.D. extra). ALL VALVES LES8 5% AND POST FREE IN DOZENS.

TECHNICAL TRADING CO.

www americanradiohistorv com

350-352 Fratton Road, Portsmouth Tel: 22034
ALL MAIL ORDER, RETAIL 8HOP AND HI-FI ROOM -
DEYONIAN COURT PARK CRESCENT Pum
BRIGHTOMN.- Tel. 608722/
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PRACTICAL WIRELESS

March, 1965

MAIL ORDERS

("ANCHESTER) LTD TO:

54 WELLINGTON STREET, LEEDS |
Terms: C.W.O. or C.O.D. No C.O.D.
under £I. Postage 2/9 extra under £2.
46 extra under £5, Trade Supplied,
S.A.E. with all enquiries please. Personal
shoppers welcomed at any of the branches.
below. Open all day Saturday.
BRADFORD Morley  Street,
Nr. Alhambra Theatre
Tel: 25349. (Half-day, Wadnesday).
Opening early February [965, spacious
new premises at |0 Norch Parade,

|BRISTOL A ety ™
BIRMINGHAM 7", St =

Tel:
Tel: CENtral 1279 Snow Hill Seacion
(No half-day) Larger premises now open,

DERBY 26 Osmaston Rd. The Spot

(Haif-day Wednesday)

Tel: 4136
13 Post House

DARLINGTON 3, 5" icess

Wednesany) Tel: 68043

EDINBURGH

30/3 I Gt. West-

133 Leith Street,

(Haif-day Wed.)

Tel: WAVerley 5766
GLASGO 326  Argyle Street
(Haif-day Tuesday).

(Hali~day

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

Tel: CITy 4158
HUL 51 Savile Street
Thursday) Tel: 20505
LEICESTER 32 High Street {(Half-
day Thurs.) Tel: 56420
LEEDS 5-7 County (Mecca) Arcade
(No half-day) Tel.: 28252
LIVERPOOL 73 Dale St. (No half-
day) Tel: CENtral 3573
LONDON 238 Edgware Road W2
{Half-day Thursday)
Tel: PADdingeon 1629
60A-60B Oldham St. Tel: CENtral 2778
{No half-day) New large store.
MIDDLESBROUGH % Mo
port
(Halli~day Wednesday) Tel: 47096
Tei: 20716
EX. GOV.. 2V ACCUMULATORS,
16 A.II. Size 7 x 4 x 2in. Brand new,
4/9 each. Three for 12/6. carr. §/-.
MULTI-METERS CABY M1. Senslmvi!‘.y
2.000 ohms per volt. A.C. and D.C.. 54/-.
A.l10. Basic Meter sensmvity 155 micro-
amps and D.C. ranges £4.11.8. B.40.1
Sensmvity up to 10,000 ohms per volt A.C.
and D.C., £6.2.6. 30.000 ohms per voit, with
overload buzzer, £8.19.8. Other types in
stock from 39/6.
EX GOVT. SELENIUM /
RECTIFIERS I2v 15 AMP 19 g ]
(BRIDGE) F.W. ONLY
Ex. GOVT. SMOOTIIING CHOKES.
200 mA, 35 50 i
150mA. 10 H, 50 ohms
ohms, 8/9; 100 mA, 10 H, 100 ohms; 8/9; 60
mA, 5-10 H, 250 ohms. 1.
HI-FI 10 WATT AMPLIFIER
Brand New Comt?rljgg £7 19.6 gl%rr.
Manufacturer’s discontinued Model. Push-
%ull output. Latest high efficiency valves
ual separately controlled Inputs for
‘Mike’ and gram. Separate Bass and Treble
Coutrols. High Sensitivity. OQutput for 3 or

15 ohm speaker. Guaranteed tested and in
perfect working order.

'R.S.C. 30-WATT ULTRA LINEAR | FANE HEAVY DUTY HI-FI SPEAKERS

[ HIGH FIDELITY AMPLIFIER AlQ

" S
A highly sensitive Push-Pull' high output
unit with self-contained Pre-amp. Tone
Control Stages. Certified performance
flgures compare equally with_ most ex-
pensive amplifiers avallable.
70 d . Frequency response 3 dB
. A specially designed section-
ally wound ultra linear cutput transformer
is used with 807 output valyes. All com-
ponents are' chosen for reliability. .Six
valves are used EFg6, ECCB3,
807, GZ34. Separate Bass and Treble Con:
trols are provided. Minimum input required
for full output {s only 12 millivolts so that
ANY N OF MICROPHONE OR
PICK-UP s SUITAB E. - The unit 1s
design for LURBS, SCHOOLS,
lllEATRPG DAVCE HALLS or 0U']l-
DOOR FUNCTIONS. otc. For use with
Electronic ORGAN:. BASS, LEAD OR
RINTIIM GUITAR, STRING BASS,
etc, For.standard or long- playlng records.
OUTPUT SOCKET/ PRO ES L.T.
and H.T. for RADIO thDER UNIT,
An.extra input with assoclated vol. control
is provided so that two séparate inputs such
a8 Gram and “Mike"” .can be mixed:
Amplifier operates on-200-260 v. 50 ¢fs. A.C.
Mains and_has output for. 8 and 15 ohm
speakers. Cemplete Kit of parts with fuuy
punched chassis and point-

to-point.. wiring dlagmms
11 Gns' and instructions. If required
Carr. 10/-. perfora ed cover with carry-

ing hatidles can be supplied
for 19/9. The ampliﬂar can be supplied, fac-
tory built with EL34 output valves
12 months’ guarantes, for 14 gns. Send
8.A.E. for leaflet.
TERMS: DEPOSIT 33/9 and 9 monthly
payments of 33/9. (Total £16.17.6
Suitable miorophones and speakers avail-
able at competitive prices.

Hum leve]v

l

121n. 15 ohma. Cast ehassis. Exceptionally
robust 2in. diam. ‘Voice Coil Assemblies.
122/10 20watt. 58ns. '122/10A 20watt, 6gns.
122/12A 20watt, 8gns.
8, 122 22watt. 10g ﬂS
120/17 25watt.£11.17. 6122117A25watt £12. 17
15in. 15 ohms. Cast chassis. Exceptionally
robust 2in. diam. Voice :Coil Assembliea.
152/12 20watt,12gns. 152112A 20watt, 13gns.
152/14 27Twatt,14gns. 14A 27Twatt.15gus
152/17 35watt,16€ns. 2/17A 35watt, 1

““A’ Indicates dual cona type, 30-17.000
BSend S.A.E. for leaflets and terms.

GOODMANS QUALITY LOUDSPEAKERS

8in. Axiette 5gns. 10in. Axiom £6.5.11.
12in. Audiom 51 8.
Audiom 61 (
Axfom 201 (
12in. Axiom 301
15in. Audiom 81
18in, Audiom 91 (50 watts) £27 10.0
Available cash or terms.

12 10 WATT HIGH QUALITY
LOUDSPEAKER

In walnut veneered
cabinet. Gauss 12,000
linés. Speech cotl 3
ohms or 16 ohms,
C’nly £4.19.6. Carr.

c.p.s.

12in,
12in,

FI-F]

NETS.
18 x 18 x 101n. Finish as above. Only £7.19. 8
Terms: D8poslt 17/9 and 9 monthly pa:
ments of 17/9 (Total £8.17.8). Carr. 8/6.
For larger types see page 2.

R.8.C. POWER PACK, 39/8. Louvred
metal case only 8 x 54 x H4In. Stove enamel-
led. For 200-250 v. A. . Mmains. Out,put
at 4-pin Dlug and socket 250 v. 60.mA. Fully
smoothed at 6.3 v. 2 a. Suitable for power
requirements of almost any Pre-amp or
Radio_Tuner.

TRANSISTOR SALE Mullard OC?13/9,
QC45 4/11. 0OCC44 4/11, OC?2 4/9 0Cs1 4/ 1
0C171 8/9. Ediswan XAlol XB102 3/9,

XAll2 3/9. XB113 3/9, XB104 3, 9. "XC1GIA 3/6.
Pogta{:e 8ad. for up 6 3 transistors.

SPECIAL NOTICE REGARDING GOODS SUPPLIED ON TERMS

CASH PRICE FOR 6 MONTHS SETTLEMENT

Itigh-fidelity

lifier. For

or asseny

TANNOY RE-ENTRANT LOUDSPEAK-
ERS. For outdoor or Factory 25 /9
use. 8 ohms, 8 watts. Only

ARMSTRONG RADIOGRAM
CHASSIS Stereo and Mono

Full Range in stock at all
Branches Cash or Terms

TRANSISTORISED SOUND MIXER

Enables mixing of up to 4 inputs, l.e.. mic..
tape. gram., tuner, etc.. into single outvut.
ompact
completely self—
contained, uses
? volt.l 1baé:crery
upplied free
lgour stan ﬂ&
Jaok inputs.

PRICE 49[6

R. S C. 4/5 WATT AS HIGH-GAIN AMPLIFIER
A highly-sensitive {-valve quality amplifier for the home,
small club, ete.
for full output so that it is suitabie for use with the latest
Pick-up heads in addition to
typos of pick-ups and practically all “mikes".
{ Bass and Trebie Controls are phrovided. These give full
i long-playing reeord cqualisation. Hum level Is neglizible
being 71 dB down, 15 @B of Negnthe feedback is used.
HL.T. of 300 v. 25 mA and L.T. of
Ihv supply of a Radlo Feeder Unlt. or Tape-Deck pre-
mp A.C. mains input of 200-230-250 v. 50 c¢/s.
0utput l‘or 2-3 ohms speakor. Chassls Is not alive. Kit is complete in every detal)
nad i (with haseplate) with Gold Hammer finish and
poml to-gomt wlrlmz dlnm ams and Instructions,

Onily 50 millivolts input is rcqulred

all other
Scparate

v. 1.5 a. is avallable for

Exceptional value at only £4.15.0.

led ready for use 25/- extra. plus 3/6 curr Deposit 22/6 and 5 monthly pay-
wments of 22/6 (Total £6.15.0), (or assembled unit

Sl'EAKERS. Total Flux 375.000 lines.
Extremely high sensitivity. Exceptionally
robust 3in.-diameter voice coll assemblies.
Moder 133 1615 10 watts. D
e wa €;
osit 37/9 and twelve monthr 18 GHS.
Rioder 183 ls T too'warts. Doy o g
n wa o
osit SU- and twelve tononly 24 Gns,
ents of 42/9. (Total £28.4. 0).
Se 4 8. AE. for leaflet.

RR.S. ( BA Y ALARM or INTER-COMM
KIT. Complete set of parts with diagrams

etc. Housed In two polished walnut finished
cabinets of pleasing design. High sensitiv-
ity. For 200-250 v, A.C. mains. Fully isola-
ted. Controllable at both units. An inter-

comm. of this class would normally cost
£20-£30, Only 89/6. carr. 5/- or assembied

ready for use, 6 g
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(MANCHESTER) LTD

FOR VOCAL AND INSTRUMENTALIST GROUPS

Eminently suitable for bass, lead or rhythm guitar and all other musical

instruments

+* lneonmratuu! two 12in. heavy duty 25-watt high Aux (17,000 lines) loudspeakers with
i Designed for eflicient handllng tull output of amplitier

2in. diameter speech coils,

at frequencies DS,

Dual Cone in second speaker reproducos frequencies np to 17.000 c.p.

ll(-.lulv made cabinet of conv enient s
vering in two contrasting tones of v \'nmr.

l m 200-350 v. 10 50 ¢.b.s. A.C. mains operation,

of up to fou strument pick-ups or microphon~s.

Separate bass and treble controls providing more than adequate “Boost” or
LIVEL frequency response throughout (ho audlble range.

SUPLERIOR TO UNITS AT T“l( E ’lllb COST.

39_2_ G ns. . for leaflet

!1-** !1-!1- *+

Send 8
ou DFP()\lT of £4.3.0 and 12 monthly
payments of £3.9.11 (Total £46.2.0) Carr. 17/6.

R.S.C. BASS-MAJOR 30 WATT AMPLIFIER

A MULTI-PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT

28 x 15 X 13 in. has an e\u-nuunalh attraetive

Four jack socket inputs and two indebendent vol. controls for simultaneous connection

“Cut”

For bass, lead or rhythm guitar

extended frequency response.

for Amplifler and Speakers.

Send 8.A.E. for leaflet. Or call at one
Of our many branches and compare
the Bags-Regent with units at more
than 3 times the cost.

R.S.C. BASS-REGENT 50 WATT AMPLIFIER

AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL-PURPOSE UNIT

and all other musical instruments

For vocalist, gram, radio, tape and general P.A.

* UNUSUALLY POWERFUL LOUDSPEAKER COMBINATION consisting
of a FANE HIGH FLUX 15in. 3¢ watt unit and a FANE 12in. 20 watt unit with

% 4 Jack Socket inputs and two Independent volume controls for simultaneous use
of up to four instruments, pick-ups, or mikes.
+* Separate Cabinets Iullls(' covered with Rexine and Vynair in contrasting tones

% Separate Bass and Treble controls for “Boost" and “Cut”.

44

Cash
Pn(-e Cnrr.

Or Deposit 24.18.8
and 12 monthly
payments of £3.16.8
(Total £50.16.6)

THE BASS-REGENT AMPLIFIER UNIT ONLY CAN BE SUPPLIED SEPARATELY AT
21 Gns Deposit 48/8 and 9 monthly payments The speaker unit is not
=_of 48/6. (Total £24.5.0) Carr. 10/-. separately available.

J0W. HIGH QUALITY AMPLIFIER

A Four Input, two volume control Hi-Fi unit
with separate Bass and Treble “‘Cut” and
“*Boost’’ controls, Designed tfor vocal orinstru-
mental groups. For Bass, Lead or Rhythm
Guitar. Six Mullard or Brimar latest type
valves. Housed in strong Rexine covered cabi-
net with twin chrome carrving handles.
Attractive blnck and gold persbex fascia blate.
For 200-250 v. A.C. mains. Output for 3 or 15
ohm speakels Send S.A.E. for leafiet.

l 61 (1327" or Deposit £2.1.6 and 12
2 GNS.

monthly payments of £1.8.4
R.S.C. GI5 15 WATT AMPLIFIER ‘

(Total £19.1.6).
R.S.C. BASS/20 AMPLIFIER
for Lead or Rhythm Guitar, ‘Mike’,
ram, Tape or Radio

A multi-purpose unit especially
suitable for BASS GUITAR
ngh fidelity push-pull out- A highly efficient unit incorporating
Separate bass and massive 15in. high flux loudspeaker
treble “Cur,"
controls. Twin separately

and ‘‘Boost” specilally constructed to withstand
controlled finputs so that

HEAYY DUTY LOUDSPEAKERS IN
SUBSTANTIAL
REXINE COVERED

CABINETS
TYPE BG1
Suitable for Bass

Flux. 15 ohms, 30
watts. Cabinet
size approx. 24 x
21 x 13in. Only

1 Or

1 9 Gns' Deposit
43/- and 12monthly

payments of 34/- (Total £22.11.0).
'l YPE BG3/2 Sujtable Bass and Lead
Guitar. Two 12in. high flux 15 ohm 25 watt
speakers, one with alumininm speech coil
and dual cone to provide smooth ficquency
response {rom to 17, ¢.p.s. Cabinet
size approx. 30 x 21 x 14in. Covered in two
contrasting tones of grey Vy’ nairngns
andRexine. RaclngSOwat.r,s "
Or Deposit £3.7.6. and 12 monthly pay-
ments of 50/-. ('l‘nml £33.7.6).

R.S.C. COLUMN

heaviest load conditions. Rating

L 25 watts. Individual bass and treble
two instruments or '‘mike conr,rols give ample ‘“‘Boost” and
and plck-ups can be used at “Cut”. Two high impedance jack
socket Inputs are separately con-
trolled. All controls are conven-
iently positioned in a recess on top
of the cabinet. Cabinet is of sub-
stantial construction and attrac-
tively finished in two contrasting

the time.

with cast chassis.
cabinet 18 covered in pleas-
ing shades of Rexine/Vynair.
NlIodgl ?ize approx. 18 é 18 x
.On arr.
8n.0nly 19 Gns. i)
Send S A.E. for leaflet. Or DEPOSIT 39/11
welve monthly payments of 33/4
(Total £21.19.11).

R.S.C. G5 AMPLIFIER
for Guitar, ‘Mike’, Gram or Radio

s-watt high quality output. Incorporating
high flux 12in. 10 watt 12,000 line loudspkr.
Sensitivity 30 m.v. High impedance jack
input. Handsome strongly made cabinet
(size 14 x 14 x 7in. approx.) finished in com-
plementary shades of Rexine/Tygan, 200-
250 A.C. mains. Suitable for Lead or
Rhythm Guitar In home or small club.ete.

£9.19.6 Or DEPOSIT 22/3 and 9 monthly
payments of 22/3 (Total £11.2.8) Carr. 7/6.

tones of Rexine and Vynalr. Size
approx. 24 x 21 x 13in. Operation
S g%mEZOO -250 v 50 c.p.s. c.;x g mailns.
end S.A.E. r deposit
for leaflet 29 Gns' £3.2.0 and 12

monthly payments of 51/8. (Total £34.2.0)
Carr. 17/6.

LINEAR TREMOLO/PREAMP. UNIT
Designed for introducing the Tremolo
effect to any amplifier which is fitted with
a reserve power supply point for smoothed
H.T. and 6.3 v. A.C. L.T. The unit plugs
into power supply point and any input
socket or amplifier. Controls are Speed
(frequency of interruptions). Depth (for
heavy or light effect). Volume and Switch.

Three sockets are for two 1nputs4 Gns

and Foot Switch. e

SPEAKERS

Finished in polished
veneered walnut, Ideal
for vocalists and Public
Address. Normally supp-
lied for 15 ohm matching
but can be supplied for 100
v. line for 35/- extra.

Type CH7, 10-15 watts,
Fxtted five 8 x 4 elliptical
speakers, Overall Cslze
approx. arT,
Sextxam. 9 GNS. 73

Type C58, 15-20 watts.
Fltr,ed five 8in. high flux
spﬂakeriz Overall Cslze
8aDprox. arr.
s 12 Gns 1

Or deposit 27/6 and 12
monthly payments 20/10
(Total £13.17.6).
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Introducing the R.S5.C. STEREQ/20 HIGH FIDELITY AMPLIFIER

PROVIDING 10{14 WATTS ULTRA LINEAR PUSH-PULL OUTPUT ON EACH CHANNEL

Features Include:

output of 28 watts can be obtained.
“Lit” and “Cut” controis.

% Neon panel indicator,
% Handsome Perspex Frontplute.

37/9 and nine monthly

payments o1 8/8 (Total £3.7.6).

% Three-position tone compensation switch,
% Stereo/Mono switch so that peak mouaura!

% Separate Brss “Lift” and “vut™ and treble

12 Gns.

Send 8.A.E. for Ulustrated leatiet. CaTT- 10/
Compiete set of parts with point to polnt
wiring diagrams and |nstructions, or Factory
assembled, teated and suppited with our usual
12 months' guarantee for 16 gns. or DEPOSIT
payments of 379
(Total £18.17.6). Protective wooden cablnet
covered in pleasing shade of leathercloth and
fitted carrying handles and plastic feet 59/9
extra or DEPOSIT 6/8 and nine monthly

BUITABLE for *“MIKE" GRAM. RADIO
QR TAPE. INTENDED FOR THE. HOME
OR S8TUDIO BUT BUITABLE FOR
LARGE HALLS OR OLUBS.
Based on a current Mullard design and emnp-
loying valves ECC88, ECC83, ECLB6, ECL86.
ECL86, ECL86, EZ81. Output transformers
are high quality sectionally wound to required
tion. Output hi for 3 and
15 obhm speakers on each channel.
FREQUENCY RESPONSE 4 2dB. 30-
20,000 c.p.s.
HUM LEVEL 65dB down.
SENSITIVITY: 15 millivolts maximam.
HARMONIC DISTORTION (each chaunel)
0.2%

For operation on 200/250v, A.C. Mains.

R.S.C. STANDARD BASS REFLEX CABINET, F.

12in. Iom‘isp&akcrs, acoustically Hped and porte’:‘lr. | AU D I OTRI N E
Bize 20 x 14 x 13in. Beauti- 3 D l

ful walnut vencer fluish. ,

Especially recommended
for use with Audiotrine
Bfenker 8ystem £5.19.6.

| A complete three dlaph- 2
ragm high fidelity loud-
speaker unit designed to §

Bet of four legn can be sup- occapy & minimum  of
plied with brass {ferrules space. Depth Is only app.
for 18/8. Bin. Height 24in.  Width
AUDIOTRINE CORNER | 13ln, This has been mads
CONSOLE CABINETS, posaible by the fatest devel-
8trongly made. Beautiful opments In loudspeaker
polished wulnut veneered { design.  The 1n. cast

finish. Pleasing design,

JUNIOR MODEL. To take
up to 8in. speaker. S8ize
approL 20 x 11 x 8in. Only

22,9,

HTANDARD MODEL To

take up to 10in. speaker. Blze 27 x 18 3 lam £4.10.9.

SENIOR MODEL. To take up to 12in. spesker and

with Tweeter cut-out. 8ize approx. 30 x 30 x 15in

(B.ecommendad for use with Audiotrine speaker
- yystem). 7 gns. or terma.

W.B. “STENTORIAN” HIGH FIDEL'TY P,M.
SPEAKERS HF1012. 10 watts rating. Where a
reaily good quality speaker at a low price ia ired.
we highly recomm this unit with an amazing
performance. £4.12.0. Please state whether 3 ohm
or 15 obm required.

——

JUNIOR BASS REFLEX CABINET. Dealgned
for above speaker, but suitabie for any good guallty
€in. or 10in. spealker. Acoustically lfned snd ported.
Polished walnut veneer finish. 8ize' 18 x 12 x 10 in.

| chassia Bass unit hax are- 8
| sonant frequeucy which is

| extraordinarily low. [t has
4 second dinphmgm which
extends  the (requency
ranga to 17,000 c.p.a. A
further spcaker operates only on the middle fre-
quencies and ensures & smooth response from 40-
17,000 c.p Rating 20 watts. Imp- 15 ohms.
Cabinet. finish is either polished walnut veneer, or

commended for a Stereo or Mono Ampilfier. Burely
the best value ever at 11 gus. Or Deposit 25/9 and
nine monthly payments of 25/9 (Total £12.17.8).

R.A. 12ln, DUAL CONE 3 ohm 8 watt
Speakers. Ideal for Stereo. Only 39/9 ea.

LOUDSPEAKERS, 2{in. to 18in. at keen pricea. 12in.
6.8 watit 8 ohms 208/11, 12in. 10 watt 12,000 lines 3
obms or 15 ohms, 58/9. TWEETERS. 4in. R.A. §
ohms 25/9, R.A. 15 ohms 25/8, W.B. 15 ohms 32/3,
Btrongly made. Handsome appearance. Ensures l Fane 15 ohma. Pressure type £3.15.0. Eagle CT
superb reproduction for oniy £8.19.6. 10-15 ohms 27/8.

HIGH FIDELITY 12-14 WATT AMPLIFIE

PUSH-PULL ULTRA LINEAR
OUTPUT “BUILT-IN” TONE
CONTROL PRE-AMP STAGES
Two input sockets with associated controls
allow mixing of "mike" and gram.. as in A10
High sensltivity. Includes 5 valves. ECCB3.
ECC83. EL84. EL84. EZ8]. High Quaiity sec-
tionally wound output transformer specially
designed for Ultra Linear operation and rell-
able small condensers of current man’
ture. INDIVIDUAL CONTROLS FOR BASS
AND TREBLE “Lift"” and “‘Cut”. Frequenoy
response 43 dB 30-20.000 6 Six negatlve
feedback loops. Hum level 60 dB do
23 millivolts INPUT require
types of plek-ups and microphones. Comparable with the very best designs for STAN-
DARD or LONG PLAYING RECORDS. For MUS CAL INSTRUMENTS such as
STRING BASS, ll«\l) or RINTIIM GUITARS, cte,
OUTPUT SOCKET with plug provides 300 v. 3 mA, and 8.3 v. 1.6 a. For supply of a
RADIO FEEDER UNIT. Size approx. 12 x 9 x 7in. For A.C. mains 200-250v. 50 ¢.p.s. OQutput
for 3 and 15 ohms speaker. Kit is complete to last nut. Chassis is fully punched. Full
Instructions and point-to-point wiring diagrams supplied. Only 8 GNS Carr,
(Or factory butlt 51/- extra.) ° 10/,
If required louvred metal cover carrving handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS, I)LPOSIT 24/9 and 9 monthly payments of 24/9 (Total
£12.7.6), Send S.A.E. for mustrat,ed leaflet detalling Cabinets, Speakers. Microphones,

etc., with cash and credit term

LIVE AR TAP PRE- A\II‘LIF"‘R. T e LP/1, Switehed Negative feedback
Equalisation. rositions {or Recortl Iiln., THn. and Playpack. FVIB4 Recording
Leve! Indicator. Designed primarily as the llnh vetween a Collaro Tape Tran-'
scrintor and a high fidellty amplifier, but suitable for almos! any Tape Deck,

Only 9§ gns. S.A.E. for leafiet.

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

A complete set of parts for the construction of a stereo-
phonic amptifier giving 5 watts high quality output on
each channel tot.al 10 watts). Sensitivity 1s 50 mlm-
volts. 8uitable for all crystal stereo heads. ged
Bass and Treb e Control give equal variation for “Lirc"
and “Cut’’. Provision is made for use as stralght
(monaural) 10-watt ambllﬂer Valve line-up ECC83,

ECCB83, EL84, E1.84. EZ81. Outputs for 2-3 ohm speakers.
Point-to-Point_wiring diagrams and in- 8 GNS
structions supplied. Send S.A.E. for leaflet. -
Full constructionai details and price list 2/8. Carr. 10/-.
Kit can be supplied assembled and ready to use for 59/6 extra.

leathercloth to match stereo/20 cabinet. Highly re- !

w1l Y
d for FULL OUTPUT. Suitable for use with ail makes and |

ey —

AUDIOTRINE

EQUIPMENT
INE

CABINETS i
8ize 30 x 15 x 18
in. Beautiful wal- 8
nut veneered fin-
1sh. Elegant cou-
| temporary design,
Robust. construc-
tion. Uncut re-
| movabie
board.
above basehoard
34in. Omly 124 kns. Oner. 16/

Terms: Deposit 20/8 and 9
monthly paymentr 29/9 (Town}
£14.17.68). Full range of equip-

ment cabinets available.

R.8.C. JUNIOR HI-FI REPRODUCER

The very latest Goodmans Axictte 8 High Fidelity
ioudspeaker (retailing at £8.5.7), fitted in » speci-

ally designed Bass Reflex cabinet, size 12 x 18 x
10in. Acoustically lined and rted and finished
In polished wainut veneer. tching impedance
15 ohms. Frequency mnge 40-15,000 c.p.s.
Power handling 6 watts nominsl. Ideal for 8tereo

Carr. 4/8. Deposit £1 and nlne £8 1

monthly paywments of

(Total £10.0.0).

LINI-.AR L43 MINIATURE 4-5 WATT
QUALITY AMPLIFIER, Sultable for
any record playing unit and most micro-
phones. Negative feedback 12dB. Separ-
ate Bass and Treble Controls. For mains
200-250 v, 50 efs. Output for 2-3 ohmn speak-
er. Mullard vaives EZ80, ECC83. ELB84.
Slze on]y 7 x 5 x 54in. high. Guaranteed
nths. Only 6 gns. Send S.A.E. for
lea.ﬂet Terms: Deposit 24/9 and5 monthly
| payments of 24/8. (Total £7.8.8

Juson FMT) V.H.F./F.M. Radto Tuner de-
| sien. Total cost of parts including valves,
Tuning diai. Escutchson. etc. £6.19.6.

| WE STOCK AT ALL BRANCHES

| ARMSTRONG, TRUVOX, LINEAR
ROGERS, LEAK and JASON EQUIP-
MENT, GOODMANS, W.B. AND
FANE SPEAKERS, GARRARD AND
GOLDRING T/TABLES, LUSTRA-
PHONE, GRAMPIAN, RESLO AND
SHURE MICROPHONES, CASH
OR TERMS.

SUPERUET FEEDER UNTT. Design of
a high quallty Radio Tuner {specially
sultabie tor use with our Amplifiers).
Delayed A.V./C. Controls are Tuhing,
WICh. and Vol. Only 250 v. 15mA H.T. and
L.T. of 6.3 v. 1 amp. reauired from ampli-
fler. Size approx. 9 x 6 x 7in. high. Simple
alignment procedure. Point-to-Point
wiring_diagrams, Instructions and priced
parts list with illustrations, 2/8. Total
building costs £5.5.0. S.A.E. for Ieaﬂet

AUDIOTRINE IITI-FT SPEARFE

TEMS. Consisting of matched 12in. 12 0)0
line. 15 ohm high quallty speaker: cross-
over unit (con-
sistingof
choke, conden-

smooth res-
nse and ex-
ended fre-
quency range
| ensure surpris-
ingly realistic

| £4.19.9,
watt, £6.18.6.

/8.

Carr.
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AUDIOTRINE HI-Fi TAP.E RECORDER KIT

REALISM AT INCREDIBLY LOW COST, ¢ D)
Incorporating the latest Collaro Studio Tap(. Tlanscupbon T'he Audiotrine High Quality Tape Amplifier
with negative {eedback equalisation for each of 3 speeds. High I'lux P.M.
Reel of Best Quality Tape and a Handsome Portable Carrying Cabinet tastefully covered in two contrast-
ing shades of Rexine and Vynair, s1ze 14§ x 15 x 84in. high and circult, Total cost if purchased individually
its in the £60-£80 class. S.A.E. for leaflets. TERMS, Deposit
£2.13.8 and 12 monthly payments of 44/-. (Total £28.7.9), Cash pnce if settled in 3 months.

approximately £40. Per(ormancn equal to un

SSEMBLED IN AN 1IIOUR

R.S.C.GRAM. AMPLIFIER KIT, 3watts
output. Negative feedback. Controls Vol.,
‘Tone and Switch. Mains operation 200-250 v.
A.C. Fully isolated chassis, Circuit, stc.,

supplied. Only 39/9. Carr. 3/9.

SELENIUM RECTIFIERS
IDGE
6/12v. la. .. 3/11 H.T. TYPES HVV3/9

6/12v. 2a 6/11 150 v. 40 mA

6/12 v. 3a. 8/8 250v. 50 mA .. 3/11
6/12v. 4a. .. 12/3 250v. 60mA .. 4/11
6/12v. 6a. .. 15/3 250v. 80 mA .. 5/11
2512 v.10a. . 26/8 20v.250 mA .. 11/8

15a, 35/

ACT (‘OOLED. 250 v. 75 mA,
(Bridge). 10/11. 250 v, 50 mA, F.W. (Bndge)
8/11. H.W. 250 v. 60 mA, 5/11.

BRADMATIC RECORDING HEADS,
High Impedance Record/Playback 22/-,
Low Impedance Erase, 12/6,
MARRIOTT RECORDING HEADS.
High Imbedance. Record/Playback, Low
Impedance. Erase, 25/- pair.

2513 tz%/b"

Speaker, empty Tape Spool, a

ONLY 3
PAIRS OF
SOL. l)l‘Rl D

M. \I\S

TIHE SKYFOUR T.R.F. RECEIVER.
A deslgn for a 3 valve long and medium
wave 200-250 v. A.C. Mains recelver with
selenium rectifier. High gain H.F. stage
and low distortlon detector. Valve line-up
6K7. SP61, 6V6G. Selectivity and quality
excellent. Slmple to construct. Point-to-
Point wiring diagrams. instructions and
parts list 1/9, maximum bullding costs

9.6, inc. attractive walnut veneered
wood cabinet 12 x 6% x 5¥in.

ARMSTRONG High Quality TUNER AMPLIFIER

127M MONO
% 5 watts output

% Frequency response 40.
20,000 ¢.p.s8.

% Volume, Treble and Bass
Coutrols

% loputs for Pick-up and
Tape Play-back

AM. Tuner—Medium Wave

180--600 metres

F.M. Tuner—87—108

127 STEREO
Detailz as Mono unit but
& watts per channel

£37.10.0

(Case £3.10.0 extra)

or deposit £3.15.0 and 12
monthly pavmen's of
£3.2.6 (Total £41.5.0)

222 STEREO AMPLIFIER

HI-FI CRYSTAL PICK-UP TIIEADS.
(Cartridges.) Acos Standard replacement
for Garrard, B.S.R. and Collaro, 16/9.
Aocos Stereo-Monaufhl. 29/9. Ronette
Stereo-Monaural 38/8. B.S.R. Stereo 39/9.
PICK-UP ARMS, Complete and with
latest Acos/hi-fi Turnover Cartridge 28/11.
CRYSTAL MICROPHONES. Hand type
NP110 12/8, R.T.C. 18/8, Acos Mic 40 25/9,
Acos Mic 45 29/9, Stick type Acos 39-1
39/9, BM3 with neckband and heavy table
stand 59/8. Lapel type 28/9.
COLLARO JUNIOR. 4-speed Single
Player Unit and Crystal Pick-up with hi-fi
Turnover head. Only 58/6.
B.S.R. UAL4 4-sp’d AUTO-CHANGERS
with hi-fi turnover head. £5.19.6. Carr. 4/6.
GARRARD  AUTO-SLIM 4-SPEED
AUTO-CHANGER with _high fidelity
pick-up. Latest model. For 200-250 v.
A.C. mains, £7.17.6. Carr. 4/6.
GARRARD AT6 AUTO-SLIM DF
LUXE 4sSPEED AUTOCHANGERS
Turnover GC8 head., for 200-250 v. A.C.
mains, £11.9.0.
GARRARD 30001.M Autochange Latest
Plessey Stereo pick-up cart. £11.11.11.
GARRARD 4{IF Transcription Unit.

m/cs. With arm and cartridge £16.18.86.

10 watt, h-pull ha, 1. Fi mono theed

ALL OTHER reaponse 3020000 ape. o1 aB, V%Y | G ARRARD 300 Transcription Unit with

£26- I 0.0 ARMSTRONG Volume, Treble, Basa and Balance Controls. | Stroboscope. As used by BBC. £22.0.11.

Inpuv. seasitivity 50 miv. GL3A MINIATURE 2-3 WATT GRAM

(Case £3.10.0 extra) or MODELS Ly AMPLIFIER. ' For use With any single

de ait 58/4 and 9 month. or deposit 23.0.7 and 9| OF auto-change unit, utput for ohm

W yments of b58/4 AVAILABLE £27 Io 0 mnm,my payments of speaker. For 200-250 v. A.C. mains. Size

(Toml £29 3.4) 3.0.7 (Total £30.5.10) | 111 X 24 X 24in. Controls: Vol. and Tone
with Switch. Only 58/8.

SENSATIONAL R.S.C. BATTERY CHARGING EQUIPMENT Guaranteed 12 months

STEREO OFFER

A complete set of parts
to construct a good 4 Gns-
quality Stereo amplifier with an
undistorted output total ¢ watts.
For A.C. mains input of 200-250 v.
bensltivity 180 m.v. Ganged Vol.
and Tone Controls. Preset balance

control. ~ Full “instructions and | charging. Louvred steel case with stoved

Ail for A.C. Mains 200-250v. 50c/s, BATTERY CHARGER KITS

4 amps 6/12 v, | 6/12 v, 2

for 6 v. or 12 v. | hammer

wiring diagrams supplied. Stereo | grey hammer finish. Fused and ready | use with

Fused. ready lor

ASSEMBLED | ASSEMBLED Igonsxstmg of Malns Transformer

amps, Bridge. Metal Rectifier,

Fitted Am- | Fitted Ammeter | well ventilated steel case. Fuses,
meter and|and selector | Fuse-hclders, Grommets, panels,
variable|plug for 6 v. or | Heavy Duty Clips, circuit. Carr.
charge rate |12 v.  Louvred | 3/6 extra.

selector. Also | metal case fin-
selector plug | ished attractive

mains | Ammeter ... 0 L

Pick-up Head 19/8 extra with | for use with mains and outbut 59/9 and ouLpuL leads | 6v. or 12v. 4 amps, with Am-
above only. 1eads andbattery cllps Can 416, 39/9 Carr. meter and variable churge
Dep 12/- and 5 monthly 3/9 rate selector . 52/9

COMPLETE POWER PACK KIT payime

Consisting of Mains Trans., Metal

nts of 12/ (Tolal £3.12.0). 6/12v. 1 amp 27/9
Less meter. CITARGER AMME

Rectifier, Double electrolytic | HEAVY DUTY CHARGER KIT 6/12 v. ¢ amps., \armble

smoothing choke chassls and cir- | output. Consisting of Maing Transformer (-200-230-
cuit. For 200-250 A.C. mains. | F.W. (Bridge) Selenium Rectifler; Ammeter, Variable Charge | with varlable cha fge rate adjust-

ERS
0-15 a., 0-4 a., 07 a.. 8/9 each.

250 v.; | CHARGER KIT, 12v. 10 Amp.

Output 250 v., 60 mA 19/11 Rate Selector panels, Plugs, Fuses, Fuse-holder and circult, | ment and ammeter. £4.19.8.
6.3 v., 2 a. 58/9. Carriage 4/6. Carriage 10/-.

FUL MIDGET MAINS Pri aries 200-250 v.
R.S.C. MAINS TRANSFORMERS (;u4¥ii¥umn 50 ¢/5. 250v, 60mA, B.3v. 2a. 11/9
lnterleaved and lulpregnated. Prim- 250-0-250v. 60mA., 6.3v. 2a. ST

aries 200-230-250 v, e/s.  Screened
TOP QIII{OUDED DROP THROUGH
250-0-250v. 70 . 2a

C.T. Qo
250-0-250v. 100mA. 6.3v. 4a, 0-5-6.3v. 3a 27/9
300-0-300v. 130mA, 6.3v. 4a, 6.3v. la, for
Mullard 510 Amplifier .. 33/9
-0-300v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a 27/8
350-0-350v. 100mA, 6.3v, 4a, 0-5-6.3v. 3a 2%/9
350-0-350v. 150mA, 6.3v. 4a. 0-5-6.3v. 3a 35/9

FULLY HR()UDFD UPRIGHT
250-0-250v. 60m,. A, 6.3v. 2a, 0-5-6.3v. 2a

Midget type 2t x 3 X 3{n. - 17/11
250-0-250v. 100mA, 6.3v. 4a, (}5~G 3v. 3a” 28/
300-0-300v. 100mA, 6.3v. 4a, 5v. 38 .. 28/8
300-0-300v. 130mA, 6.3v. 4a, C.T. 6.3v.

1a, for Mullard Amplifier 35/9
350-0-350v. 100mA. 6.3v. 4a, 0-5-6.3v. 3a 28/9
350-0-350v. 150mA. 6.3v. 4a. 0-5-6.3v. 33 37/

FULLY SHROUDED (¢ uuliuuod)—
425-0-425v. 200mA, 6.3v, da, C.T. 5v. 3a 57/8
425-0-425v. ZOOmA. 6.3v. 48, C.T., 63v

4a, C.T., 5v. 3a 58/8
450-0-450v. 250mA, 6.3v. 4a. C.T. 5v. 3a 69/9
oOUTPUT TI{AI\SF()R'\IERS
Mldget. Battery Pentode 66:1 for 354

et oo 4/6
Small Pentode, 5,0000 to 30 .. .. 48
Small Pentode. 7/8,000Q0 to 30 .. .. 48
Standard Pentode 5.0000 to 30 .. 5/9
Standard Pentode 7.000Q to 3a .. 59
10,0000 to 30 b/9
Push-Pull 8 watts. K184, or 6V6 to 30

or matched to 150 9/9
Push-Pull 10—12 watts to match 6V6 or

EL84 to 3-5-8 to 150 18/9
Following types for 3 and 150 speakers
Push-Pull 10-12 watts 6V6 or EL84 .. 18/8

Push-Pull 15-18 watts, 616, KT66 . 22/9
Push-Pull Mullard 510 Ultra Linear .. 28/8
Push-Pull 20 watts, sectionally wound

6L, KT66. EL34, etc. .. . 49/9

 Both above size 24 x 20 'x 24n.”
"FILAMENT TRANSFORMERS

All with 200-250v. 50 cfs primaries 6/3v.
L.5a, 5/9; 6.3v. 2a, 7/6; 12v. 1&. 7/11; 6.3v
1{;17./68/11; 6.3v. 6a, 17/8; 12v. l.3a, twice

SMOOTHING CHOKES
150mA. 7-10 H. 250 ohms 00 .. 119

100mA., 10 H. 200 ohms 8/9
80mA, 10 H, 350 ohms o 5/9
860mA, 10 H, 400 ohms 4/11

C HARGER TRA‘\SFOR ERS

All with 200-230-250v. ¢fs Primaries;
0-9-15v. Ha. 12/8; 0-9- 15v 2a, 14/9; 0-9-15v.
3a, 16/9; 0-9-15v. 5a, 19/9; 0-9-15v. 6a, 23/f;
0—9 15v. 8a. 28/9.

UTO (\lpD up/SteD down) TRRANS.
0-110/12) 230/250v. 50-80 watts, 13/9: 250
watts, 49/8; 150 ‘watts, 27/9.
\II(ROPHOVF TRAI\S]FOR‘HLRB

1 high grade, clamped,

(MANCHESTER) LTD.

BRADFORD, BRISTOL, BIRMINGHAM, DERBY, DARLINGTON, EDINBURGH, GLASGOW, HULL,
LEICESTER, LEEDS, LIVERPOOL, LONDON,

SEE PRECEDING PAGES
MANCHESTER, MIDDLESBROUGH, SHEFFIELD | FOR ADDRESSES.
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BENTLEY ACOUSTIC CORPORATION LTD

Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9093

NEAREST UNDERGROUIND: 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 NOR MANUFACTURERS' SECONDS & REJECTS,
WHICH ARE OFTEN DESCRIBED AS “NEW AND TESTED” BUT HAVE A SHORT AND UNRELIABLE LIFE

0A2 4/6 6137 25/- 718 | ACUPEN! EAH) 16 hL.’l) 10/- | KTwn2 5/61Q &/6  AFI2 114-

5/-
520 10/6

OB2  Gf-|6RW5 80 S| DL 12/6| EATS 8/ KTW63 5/6 | Qs 4/9 AFl’.’) 10/6
0Z4GT 4/3[6RWT  5/- 7)-| ACSPENS | EABCSO 3/9 RTZil 5/6 | Q3150/159/6 416
1A% ar6lanxs 4/ 73| Db 938 | EAcCYL 373 3/- | Rlu 15/- 4/€

\ 8/8
1a4 12/61n04 23 8/-1 AGPEN4/3 | BAIY2 78 8- | R12 o/9 319 RYZIR 11/6

44- 28/3 | ACIPEN BB 1/ J 79| Ris  29/-| U84 1078 [ GDS 516
3f- 69 3y 17/8 | EBiL 4/9 N3y 8/6 ] RI1T 17/6 (U101 19/8 | G4 516
3/- 6/68 | AC/PEN KoL 2/3 Lp2 /8 | RN 9/6 | Uo7 17/ [GDL4 10/-
10/8 9/- (7) 17/~ | BRI 20/8 LZ319  6/8 | R1Y 6/8 | C1u1 8/8 | GET103 7)-
8/- 10/8 | AC/RG 22/6 | B33 6/- L2329 718 | U2 GET10410/-

59 | AUMMGIVM ERC4l  BI8 1-I“Tl1"'17lﬁ
9/3 12/- | BBiSL 5/9

Af¢ | ACTHL 15/- | EBCOD  3/¢

108w 156G 18-
8/85CHE  5/-
8

W 9/3 u /TP 18/~ | EBCYL  5/8 GETI14 8/8
i A1Ws 12/3 ERFS0 510 GEX35 3/-
912 718 ERFRS 7/3 GEX 36 10/-
uD7 5/3 ERF 873 GEXN45 /8
LoCt 12/3 ERL2L 64 11/6
e 8/8 GEX6GR 15/
[ I 9/6 AAT100 7/9
D2 3 | wuPL14 1216 MAT101 8/8
Lo 8 12/6 MATIZ0 2/8
Fy 12/6 MATI2] 8/8
DS 20/9 6f-
1013 6/- 1’41 8/6
lonD11 4/9 P61 2/8 2/-
Lop1s 6/2 PALCS0 a/g 3/~
ITUREY PUss 1048 8-
1D 3573 PCSR B8 3/-
Liba 1776 ] 40 12/6 PCO3 1143 20 7/6 3/-
g 216 PCHT ki ’1‘\ SHE 11/8 4/-
4u~wa 8/0 PCCSY 5/6 | L ARUNO B/- 3i-
PACsD  8fb | UAR4E Tp. 3/-
POCSS 10/6 uB4l 10/t 3/6
POCRY UBC4L  8/3 | VT30l  37- | UA210 86
PCCL8Y 10/0 UBCSL 8/3| VUIIL 5/- VAZ210 7/8
BCFS0 UBKEQ 5/9 | VUI20 0A211 13/6

3 ]
ECC189 11/8
BOCRO7 15/-

43Z6GT 15/-

PCFB2 e/s UBF&9 6/9 VU].’OAIOI- VCL6W 85/~
50A5 21/10

PCFs4  8/6| UBL21 10/8 | VU133 7/ | OCly 25/~

5085  6/6 ECISG  8/6 PCF86 7/9| UCs2  §/3| w2l 6/ | 0C22 23/
3005 8/6 ECF82 6/3 PCFS01 10f- Wi o3 87/~
3 30CDBG40/8 ECF8& 11/6 PCF802 10/-
6K6GT 5/8 DOLGET 6/8 HCFs04 24/ 3 14 Pchos 10/6
3/9|6K76G 1/3 SUKU  14/6 ECH3 23/3 [ FC13C 17/- L82  6/6
5/3|6K7GT  4/- 53KU  14/8 ECH21  9/- | FW4/5008/6 P< L83 718
7/-|6K84  3/8 72 6/8 ECHI 2218 | FW4/3008/6 | PCLBY 7/8
Brd 4/8 4 »«.r'\lsm w7 (8 ECH35 /3 [ GTIC 8§19 [ PULXS 7/
3V4 J3 K2 7 4/9 ECH42 8- PUiLB 319
4D1 ~0 5/3 ECHSL 6/9 PCL8x 1R/8
SRAGY 8/8|8LAG 3 2/8 8/8 PEN4DD
5T4 7i-{8L6GT 83V 8/- 9/8 26/
5U4G  4/8|KL7GTM 5/6 8542 6/6 /- PEN40ODLD
V4G 8/-{AL1A 90AG  67/8 6/8 84/~
5Y3GT 4/9{6L19 YAV 67/6 9/8 PEN45 7=
bY4 8/6{61L.D3 YOCu 42/- 8/9 PF\JDDI)
573 71-{6LD1Y QCY 42)-
0% Ti6|6 oL 16/- 28/2 PENJS 4[.
INTUT 13082 16/6 20/8
apy oz 448 20/6 /
(AL Iny 18- 86 | HL3L 20
138 T 34/11 3/3 1 HLALDDL Y-
2UEG bt g | UL420D12/-
10/6 9/- | HL133DD
20/~ 8/9 /
10/8 6/9 | HN309 25/-
15/- 3/9{ HVYR2 843
15/- 2/6 | HVR2A 8/9
13/- 8/- | 1W3 5/6
13/- 5/- | TW4/350 5/6
12/6 /500
2/ QUS4 8)-
- OUisY  18/-
9 1217, OCLI 18/
IMAQY 73 126 ullLTe  8/6
L9BGH20/5 15/- 6/- VCLTE /-
Wi 8- 71 | DLSL0 10/ 0C200 108
DL 10/- 7/6 | M7 5/- 10/- | KT32  4/9 0C201 29/~
10/- | DM71  9/9 0C203 14/-

2003 R1/- 10/~ | KT33C 4[-
20K I 7;- KT85 28/ 519 004 10/8
U4 12/6 [ AC127  9/6 [ OU206 10/8
U2s 8/6| AD140 25/ | OCP71 17/8
u2e 7(8 | AF102 27/6 ) ORP12 12/6
sl 71-1 AF114 11/- [ 8X641 10/-

2 11{8 1/6 | DW1/3508/8

2001 12{8 2/8 | DW4/5008/8 ?1- [ KT41 7(0
HOPL 1278 | 8 4/8 | DYA6  6/9 7- | KT44 5/«
2003 12/~ | 9006 28 | DYN7  8/- 25/11 | KT61  8/8
2011 13/6 | Al334  20/- | ESUF  24/- 32 5/8 | KT63  3/8
2015 12/3 | ACO42 23/3 | ER3F  24/- LL’ 19/6 | KT84  12/3 Us3 13/6 | AF115 10/6 | TS2 12/6
23ARG  7/6 | ACO44 8/ | RMCC 10/- | EL323/8 | KT74  12/6 U35 18/6 | AF116 10/~ | TS3  15/-
BRT /3 624 B/- | 260 4/9 | ACZHL 10/6 | KISOF 18/6 | ELs3  6/8 | KTSR 28/~ | QP21 §/-|U37 8- [ AFLI7  5/6 | Vi0/15A12/-
6B Ry 8(-"1/5(‘ 154- ' 251 40T16/2 1 AC2nen 11/8 | E1148 179! EL34 8/68| KTWB1 4/9 | QP22B 12/6 | U45 l.‘)/ﬁ AF118 20/- 1 XA103 15/-

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE ORBOXED, BUT MUST BE NEW
METAL RECTIFIERS. DRM1E 13/-, DRM2B and DRM3B 15/6. LW7 21/-, LW15 26/-. RMO 7/11, RM1 5/3. RM2 6/8. RM3 7/9, RM4 12/9, RM5 17/8. 14A86 17/6.
14497 19/8. 14A100 23/-. 144124 23/8. 14A163 35/8, L4B130 81/-. 14B261 11/6. FC101 16/9. 16RC.1.16.1 8/-, FC31 21/-. 16RD.2.2.8.] 11/-. 16RE.2.1.8.1 8/6.
IBRALLE.L 4f-, I8SRA.281 11/-_ FCILS 8/-, FC124 12/6. iB{ 16/8. 2D 8-, C2H 5/9. C2V 8/-, C3D 11/-. C3B 14/8, €3V 11/-. R3/2D 4/8. Q3/4 3/7.
ELECTROLYTICS, Can tyvpes: 32 x 32/450v. 8/-. 50 x 50 6/-. 84 x 120/350v. §/-, 60 x 280/276v. 8/68. 100 x 400/275v. 12/6. 100/275v. 8-, ‘200/27§v. 4=
100 x 200/275v. 8/8. Tubular ty: pes- 14507, 1/8. 16/450v. 2/9. 2/4')0v 3/9. 8 x B/430v. 8/-. 16 x 16/450v. 4/~ 32 x 32/350v. 4/-, 8 x 16/450v. §/9. 32/300v. 8/-.
MULLARD Midget silicon rectifiers. Typas BY100. Outpul 250 volts { amp. No larger than a shirt button 7/~ each. 8eries limiting pesistance 1'6.

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED

Terme of business—Cash with order or C.0.0D. only. Post/Packing #d. per item. Orders over s post free. C.0.D. 3/6 extra. Ail orders cleared day of recelpt. Any
insured against damage in tranait for 8d. extra. We are open for personal shoppers 8.30—5.30 p.m. 8ats. 8.30— 1 p.mn. Compnev.e iist of modern and obsolete
, reaistors, condeLsers, traustormers, putentioweters, microphones, ete, with terms of business, 6d. Please enquire for any .tem not listed with B.A.E.

par
Talv

]
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RADIO
TELEVISION

ELECTRONIC
ENGINEERING

INCREASE
YOUR
KNOWLEDGE

MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDENCE COLLEGES

CHOOSE THE RIGHT COURSE FROM:

RADIO AND TELEVISION ENGINEERING, THERE 15 AN Ics COURSE FOR YOU

INDUSTRIAL TELEVISION, RADIO AND

TELEVISION SERVICING, ELECTRONICS,
COMPUTERS AND PROGRAMMING
ELECTRONIC TECHNICIANS. SERVOMECH-
ANISMS. TELEMETRY, COLOUR TV,
INSTRUMENTATION, AND PRINCIPLES OF
AUTOMATION.

ALSO EXAMINATION GOURSES FOR:

Inst, of Electronic and Radio Engineers

C. & G. Telecommunication Techns’ Cert.
C. & G.ISupplementary Studies

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

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

LEARN AS YOU BUILD

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

Whether you need a basic grounding, tuition to com-
plete your technical qualifications, or further special-
ised knowledge, ICS can help you with a course
individually adapted to your requirements,

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

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

and High Quality Multitester. At the end of the course
you have invaluable pracuical equipment and a fund of
personal knowledge and skill. ICS Practical Radio
Courses open a new world to the keen amateur.

Let ICS help you to develop your ambitions
and ensure a successful future. Invest in your own
capabilities.

FILL IN AND POST THIS COUPON
TODAY
You will receive the FREE ICS Prospectus listing the

examinations and ICS technical courses in radio, television
and electronics. PLUS details of over 150 specialised

/

1 OCCUPATION AGE -

INTERNATIONAL CORRESPONDENCE SCHOOLS
| Dept. 170, INTERTEX HOUSE, PARKGATE RD, London S?g

YOUR subjects.
r——_—_—_—_—_——-—-—_—_-l
|
| PLEASE SEND FREE BOOK ON. :
: NAME |

§

| ADDRESS 1

1 1

inTeananowsy or LTI §CRODLY - L03DED I l
i

|

|

od
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Offer the Finest Value and

HOME CONSTRUCTORS

We consider our construction parcels to be the finest value on the-home construc-
tor market. If on receipt you feel not competent to build the set, you may return

‘The “Sixteen” ‘Multirange » METER XIT

it as received within 7

days when the sum paid wlll be refunded less postage.

The “SKYROVER” RANGE

GENERAL SPECIFICATION :
T transistor plus 2 diode superhet, 6 waveband portable
recelver Operating from four 1.5 v. torch batteries.
The SKYROVER and SKYROVER DE LUXE cover the
full Medlum Waveband and Short Waveband 31-84 M.
and also 4 separate switched band-spread ranges, 13M,
16M. 1SM and 25M, with Band Spread Tuning for accu-
rate Station Selection. The coil pack and tuning heart
is completely factory assembled, wired and tested.
The remaining assembly can be completed in under
three hours from our easy to follow stage by stage
¥ instructions.
NEW! Sercicinos e o
uperhet o/s. ullard Transjstors an ode
The SK YROVE R Mkl gses 4-U2 bm&wgl(;?l ESiga]Cer%mlg I\éagneg P’IM Slxlalen.ker
asSy 1O reas e. Band Spread Tun
?&’.}ﬁ;’{f "'Jf;‘,f,e“;{',;‘e' 0281‘,‘5,’3‘,"‘ MW Output. Tdescopic Aerial & Ferrite Rod Aerial.
new colour tuning scale amj WAVEBAND COVERAGE: 180-576M: 31-94M and
cabinet in Sierra Tan. Band Spread on 13, 16, 10 and 25 metre Bands.
Controls: Waveband Selector,
Volume OCOontrol with onfoff
Switch. Tuning’ Contro
plastic cabinet. size 10 x 6& x 3%
in. with metal trim and carry-

A simple additional circuit provides coverage of the
110071950 M. band (including 1600 M. Light pro-
gramme) This is in addition to all existing Medium
and Short wavebands. All necessary components

handle. with detailed con-  (§ Post
Can now be P. & P nly 10/- extra rprec
LI g £8'1 9'6 5/- %ﬂ?tc‘gg\(!,::salbn is suitable for both models that

. Terms: 20/- deposit |have already been constructed.

The “REALISTIC” Seven

+* 7-translscor Superhet. % 350 milliwatt
output into 4in. high flux speaker.

* All component.s mounted on a single
grinted cireult

. % Plastic

cabinet with carry-
ing handle,
7x10x3in., Blue/

+ External socket
for car aerial.
% LF. frequency
470 Kcofs. Y% Ferrite rod internal aerial.
Operates from PP9 or similar battery.
% Full comprehensive data suppned with
each recelver. All colls and LF.’s etc. fully
wound ready for immediate assembly.

n _ Outstanding Receiver LASKY'S
PRICE for the comblete parcel Including
Transistors, Cabinet, Speaker. etc., and

Full Construction
Data. Can blg bgl%’t. Io(l; is !9 6
PP9 Batt. 3/9. Data and Instructions

separately 2/6. Refunded If you purchase
the parcel.

and it months at 16/6.

The SKYROVER DE LUXE

Tone Contro] Circuit is Incorporated with separate
Tone Control in addition to Volume Control. Tuning
Control and Waveband 'Selector. In & wood cabinet
size 11} x B} x 3in. covered with a washable material
with plastic trlm and carrying handle. Also car
éirtal suc)l(’et. bﬁﬁ'j

n NoOw

Bra et tior £10,19.6

Terms' 25/- deposit and 11 months at 20/-

Data for each Receiver 2/6 extra. Refunded if you
purchase the parcel. Four U2 batteries 3/4 extra.
All Components Awilable Separately

This outstanding meter was featured by Practicali Wireless in
the Jan. '64 issue. Lasky's are now able to offer the complete
kit of parts as specified by the designer.
RA NGE SP FICATION: D.C. volts; 0-2.5-25-50-250-500 at
20,000 a/V A.C. volts: 0-2,5-50-250-500 at 1,000 @/V. D.C. current:
0-50 0-2.5-50-250 mA. Resistance: 0-2,000 0. 0-200Q. 0-20M @
Basic movement: 40 A f.s.d. moving coﬂ Wwith universal shunt
full scale deflection current is 50utA. Size/finish: Black plastic
case, 31 x 5} x 1¥in. Controls: 12 position range switch: separate
slide switch for A.C. volts—D.C. ohms: ohms zero adjustment
rot. meter; meter zerg. External connections: Two 4mm. sock-
ets for test lead plugs. Power requirements: One 15V. and one
é gt‘; 1ba.t.nerles Complete with all parts and full construction
Data and circuit avallable separately 2/6 refunded if all parts
bought, Pair of Batteries, 2/5 extra.

LASKY'S PRICE £5.89.6 per  me mems s aovost
_ NEW SINCLAIR SUPER MINIATURES

SlNCLA'Rl _@ Self-contamned pocket radio. Size only
NiCRO‘ THE MICRO-6 1%/; x 1%, x tin. A marvel of modern minia-
turisation—truly amazing performance Without a doubt the most
advanced transistor circuit ever offered to home constructors—yet may
be built in an evening. Compiete with earphone and detailed con-
struction data. 59/6 Mercury cell 1/11 extra (2. required).
Can be built for only All parts sold separately.

The new 2-trdnsistor pocket radio. Size only
TH E SLI WILEN E 21 x 1t x 1§in. Micro alloy transistorised and
rinted circuit. All components available sevara.teli" 49/6
2asy to assemble. | CAN BE BUILT FO
TH E x1 0 10 watt power amplifier fittod with integrated pre-amplifier, Requires
only 1 mV. for an output of 10 watta undistorted. Frequency response
is flat § dB from 5 c/s. tO 20 kcls Size only 6 x 8 x 1in. Welght, 5 oz. Bullt on printed
circuit. Operates from 12 v. .C. t 75 mA. guiescent. Circuit uses £5 19 6 Post
7 M.A.T.s and 4 RF power transi KIT PRICE Free
AVAILABLE REAI)Y BUILT. TESTED AND GUARANTEED, £6.19.6. Post Free.
3 pots for volume, Bass and Treble, 7/6 the 3 extra. Mains power pack. If required. 54/-
“New, unused and individually
E.M.I. 4-SPEED RECORD PLAYER oy pused and ndividualy
ick-up with ACOS G.P. 73/2 stereo cartridge. Cabinet space required 13} x 121 x 4iin. A
in., metal turntable is fitted. For use on 200/250 volt A.C. Malns wnh Auto-stop. The
stereo cartridge will play all types of Mono Records, 78’s. L.P

LASKY’S PRICE 49/6 - i

REALISTICSevenDE LUXE

With the same specification as standard
model—PLUS a superior wood cabinet
in contemporary styling. ALSO a full
vision circular dfal.

roR onLy g ExTRA
P. & P. as std. model.

R EGO R D
PLAYERS

45 r.p.m. 8 volt '@
Batt. operated |

pick- ufv fitted o s
crystal cartridge. Slze only. 7tin. x 6in.
Fitted auto. stop and’ start. New and

perfect.
45 Hrpm Model

49/6 5. & p. 26

2-speed model for 33 and P.
4sbr p.In. (as ﬂlustra&ed) 59/6 2/6

TRANSISTORS

ALL BRAND NEW & GUARANTEED
GET Sl sGET S5, GET S6, 2/6; 873A, 874P
3/8; OC45, OCT71, OC8LD 4/6: OCa4, OCT0,
c'?s 0Cg}1 (match pair 10/6) 5/6; AF1IT.
01)0 6/6; - OC43, '0C43, OCT3,
cl%zb 7163 00201 0C204 15/-; OC205, OC206'

TRANSISTORISED
TELEPHONE AMPLIFIER

Powerfully. amplifies the incoming call.
The pigk-up is suction fixed to phone.
Battery-operated at nesuglble cost,

7 .
Size: 4} x 3 x 1in. omnee th PP3 bat~
tery, LASKY'S PRICE 68/6. P & P. 2/8.

GUITAR PICK-UPS

CG M5 Crystal-high imp. Sizeonly 1 x 1 x
nn (l:llps to ﬂnger board—no screws.
Complete with

LASKY S: PRICE 15/11 r.ap.u-

©G M35, Fully adjustable pick-up position
carrter, Stmply fixed. Separate tone and
volume control. Heavy chrome finish.
Pick-up size 3§ x 1in., control size 2§ x.
1’ n. Complete wnh long lead and jack

LASKY’S PRICE B9/6 T &P

'SIFOR D.LY. CONSTRUCTION BARGAINS
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Service in Great Britain to both

& HI-FI ENTHUSIASTS

NUTE‘ THERE WILL BE NO INCREASE IN OUR PRICES
IMPORTED GOODS WHILE STOCKS LAST

SPEAKER OFFERS
THE HARROW 12A11

12in. Thiu  line, two-way
speaker. 15 ohms imp. Power
Handhng 15-20 watts. Rigid
die-cast frame. Roll swrround.
Buik purchase before umport
tncrease enables us to offer
this quality speaker at this
incredibly low price.

THE NEW “KUBA”
IMPORTED AM/FM

STEREO RADIOGRAM
CHASSIS

Long, medium and short waveband cover
age plus VHF FM. Piano key wave-change.
Separate ywheel tuning oo AM and FM
Bass. treble sud balance controls. Magic-

b4
LASKY S PRICE eye tuning indicator. Fermite rod aerial. The very latest pnuted cirewtey.  Provision for mumplex-
adaptor. 5 valves—iine up: ECC85 ECHR0L, BCCH3, ELLR0, EAFS0L. Full vision tuning scale, size

p. s
£4 19 P 2t < i, Ove,all dunension: 21 x 64 x Rin. Made to the very highest standards.

WHARFEDALE WNA 12 LASKY S PRICE 291 GNS. Carrisge & Insurance 12/6 extra.

Lin.—15 @ impedance. Flux density 14,000 oer'ds.

Max. input 30 watt peak. Frequency range 25— SUPER TAPE REGORDER OFFER

4,000 c.p.s. Cone ttted with roil swrround.

WHARFEDALE SUPER 5 STEREO TAPE
Sin.-ud-range and hign requency speaker. 158 SI E M E Ns RECORDERS
impedance.  Freguency range 300-17,000 c.p.s. High precision machipes oftenng u maxiwum of
Afupnmul voice coil. 1aciities 10r the enthogiast and connoisseur. Excep-
These vwo peakere provide au id:al matched par tional Hne periorinaiice staudarde ensunug superb
for 4 1uii range Hi-Fi speaker system. Both brand reproduction. Ail twodels have the following general
new and 1 dividually boxed. gpecitication: @ Cowpnetery self contaned. Record,
'] replay and Audio ampliiere built 1, @ All tran-
LASKY s PR IcE £1 2-1 9-6 mistorised—no warming up period. @ Three heads—
(P. & P. 10/~ extra) THE PAIR separate record. repliay, erase {(aiso provides sound-
o 1 recording). @ Three speeds—74, 34, 1

i.p.8. @ 4 tracks. @ Takee 7in. reels. ® Record level

THE HAR Row cv1 l;niiéawra on both channets. L) Remote control

facilities. Other facilities on these exceptional

VARlABLE GROSSOVER machines include: push button controls; tupe end
Gives vanable volume contror on Wooter and stop: separate switched bass boost and treble cut: sep. inputa for 2 microphones. 2 radios and 2 pick-upe
Tweeter. strong metal construction. Size 4 x 2§ with provision tor Wixing 3 inputs. Outpute provided are 2 at 4 ohms; ! sets headphones; 2 external
x 1§ in. Screw tay contiections. amplitiers, Power output 24 watts per channel. All brand new. hoved and fuily guarantee
v MODEL 12 (niustratedr.  deir contained portable ’

LASKY'S PRICE 22/6 ©.« v in. MODEL 12 tnustrael. oy sontaue woristle L ASKY’S PRICE 59 GNS
NOW IN STOCK MODEL 14 built ou a contemporary styied wood 9.
THE NEW STUDIO RANGE OF plinth with one bult 1o speaker. List price 87 gns. LASKY s PRIGE 49 GNS
>3 g 13/- b .
CELESTION Hi-FI SPEAKERS Carriage and nsurance 13/- extra on each ;

TRANSISTORISED VIKING “TRANSISTOR 50”

50 watt atoplifier. Supert ampiitier 1or all music and

M I c RO P H ON E M I x E R P.A. work—ideal for guitar, groups etc. Fully tran-

B 3 o . sistorised for maximum efficiency. 4 inputa with
The Harrow wil) mux 4 bigh inbedauee chanbet’ | wiziug facllitles pius reverberationjecho chamber.
e N o o b 3 MRt Bass and treble controls. Fully buiit and guaranteed.
g‘:au:‘md s ;‘;pkeyw '(‘u;:‘prm' with PP bat. In stroug wood rabinet covered in washable material.
Qe ETESEE L . B i, Hize approx. 22 ¥ 10 x 6in, Output imp. 1§ obus.

full cirenit diagram apd operating nstructions. For uperation on 200:250v. A.C. mams.

Model TM4 Mono  59/6 r-ar.us | L ASKY’S PRICE 45 GNS. .57,
Model SM5 Stereo 72/6 P& P26 vIKIN'Gﬁﬁs*oU’ND 307 BEl quaniy gitar and F.A. amplifier. AC. Maina

operated—30 watt output. & inputs. Fitted with 4

uHARRown POWER PAOK separate vohime eontrols 10r mxing also Bass and Treble controls. 15 ohwe out. British made—bighest
quality eamponrnte used throughout —iully guaranteed. In atrung portable case, wae approx. 20 x 9 x 6in

B e ernees o 1w | LASKY’S PRICE 35 GNS. Carr. & Pack 7/6 extra.
9 v. batteries. HState vollage regqured when — - - — |
anlsnngiSizelon v MATCHING LOUDSPEAKER SYSTEMS

LASKY’S PRICE 29/6 F. & P 1/8 Will handie up to 50 watte. Suitable for both the "Sound 30" and 'lrmmtov 50", In fleor atandln‘
enclosure styled to mateh amplifiers.  Fitted with two 12in. special G Full Range

|NTE§NAT|0N{\L TAPE LASKY’S PRICE 33 GNS. Carr. & Pack 15,
Famous d-—Fuuy G = =

A High lity 14 t lifh ith and

g:ﬁ ﬁz::::: ::z:: .152(5:; TH E BH'1 4 AMPLI FI E R Lrgﬂeqc?)::rzls an‘t’i‘:epl;c.::v,eer :;?n;ee;omn)lub::.ench

ipput. Qutput 3 or 15 ohms. Vaive nne-up: 2 x ELX4, 1 x EF86. ECU#8 and EZBL. Frequency res.

15 c/s—20 Keis. ldeal for the hi-fi enthusiast or for gmtar amplifter. Gold bammer finish with Perspex

3in. Message tape, 300f1
front panel. Complete lm' of parts with de!m]eq LASKY)S KIT PRICE 10 GNS

sin. Tniple play, 4501it., Mylar base,
4in. Triple piay, 800t. Mylar base,
a0 (s 9 constriction data. instruction book avail. sep. 1/6

5in. Double play. 1,200ft., Mylar base,

Siu. Long play, 900it., Acetate base, 10 AVAILABLE READY BUILT AND TESTED LASKY’S PRICE 12 GNS. Post and Packing 8.
Sin. Standard play, bl)OfL P.V.C. bas 8 R
Bin. Tripie play. 1, B(DUH_.‘ Mylar bass 42 :/“33- B S R AUTA?I_CFOAWNEGSEI\_REEBRRA=E:E§EW
P
53in. Double play. 1,800ft., Myla: base_, &. N "
5}in. Long play, 1,200ft., Acetate base,. 12 . Tq’. ﬁl;lublfm o0 et R & =
fiin. Standard play, Nﬁof& P.V.C, bage., 11 a \
Hlu. Triple play, 2,4001t,, Mylar base. . ., . 56
7in. Btandard play, 1,200ft., Mylar base,, 12 gAlG 4 gpeed, mains. . ... ..... .
7in, Loy play, L0V, Mylar base. ... A14 4 speed. 9v. bitary operated. . !
7in. Double play, 24001 Mylar base UA20 4opeed, mains............ 00

7in. Long play, 1,800it., Acelate base ...
7in. Triple play, 3,600it., Mylar base. ... 75
P. & P. li-extra per ree); 4 reels and over Post Fre,

Add 5/- carriage and packing on each. E

8

1

[}

[

8

0

0

[

[
53l Long play, 1,200tt., Mylar base .15 0
22 @8
8

(]

0

8

6

[

0

0

e

207 EDGWARE ROAD, LONDON, W.2 33 TOTTENHAM COURT ROAD, W.l. |152/3 FLEET STREET, LONDON, E.C.4
Near Praed St. PADDINGTON 3271/2 Nearest Stn., Goodge St. MUSEUM 2605 Telephone: Fleet Streec 2833
BOTHOPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dept. X.W., Edgware Rd. VOpen all day Thursday. Early closing Ses

LASKY'S FOR SPEEDY MAIL ORDER SERVICE
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Brand new individually | 57 5 o, VL 8 Sl i B dalem o
KTW6L 46| KK72 6= W10 8/ | 3V4G 306 | 76 5/- | BUGA 61
checked and guaranteed | R TWu3 4’/- si30. 16| Xils  Si- | aaan u//-ﬂ it u;a{duw i
K/ 8| SLo0P L8/ N - | 5YuG ' 3~ | * 50~ | 19 1/9
v A L V E S | ETZ60  5i-| 3B 316 Xug 76| 3YSGT 61 |wITM Bl | 1ANT 8- | 8 3817475 o
lL:I." 10/- i‘r:; ug vF 1/~ | 3Y3WGTE nRBUJ z/(u ul\‘\g lg;& 81 gﬁ-laﬁI‘SA 35;.
> % -] b 29| Lv- S0= | 3 5| v 5i- - | iKTG - | 1zlag 2 - | s )
ACHL U6 DLty S it 48 sikio 3T seuie Si6| Vs 4 ozsa  afe [6R761 48 | BEs 7 8- | wowl 3
ACUPEN 3i- | EWOF 38/ | VW 31| MBI42  12/- | 8TV280/40 | Yo 8/- [6ABT 4/~ | 6KBG - yy- | l2BUT ) Si- | gboz  ajs
ALBO 5/- | E1148  2/6 | EFigy g MUs o 5/- R ) /- | BACT zz-l”liNUT 8/3 | izLs /- SO0 G-
AR3  5/- | El2a 50/- 8/-| MULDA10/-| STV70/803/- | 78000 20/ | saGS 2/ | GK3M - 8f6 | L2ll6 = 2/ 2/¢ | V004 2/6
AWP  3/8 | Elils  30/- M U] SU2150A | 780\ 10j- | GAGT? G- | 2D 18- | MJSGT 2/6 6/- {9006 2/8
ARP3  3j- 12/6 E 8/- - 10/-1 | Az B/- (A6 10/- [ Tkou 6. 120767 618 -
ARPI2 2/8 - 10/- d-P Ll BIBLIAGGT  5p-|sads  sje | 8L 8- | 12ZE70T 2/ 4/- | C.R. Tubes
ARP2L  7/- - 5/- 1‘,;;' ﬂ;_—,z lg/‘ B2 30s- | 6AJ7 3 | GLSG s/-]"hs“ 1;’/5 ] 9/-|C‘8>9J"
ARP21 378 | Faboro 5/- 17/8 -1 IE 18-liceor e [Bahs - (6L Ga p6| WTGT ¥ Ia0ia o | Qb 55
ARP34 4)- | 3/6 7~ 5{: sl 35;: IDEGT 6/ | BAKT )= | SL7G - | 1EBAT P 25/- D
ARTPL 6/- | FAF42  8/- | 8/- S T Bl ieeT e |caLs 3y 6L 4/ | 10T 5 8- | cnor o
ATRY 213 BBy 16 - 81 Tromw0 ar| 1Fz 3 | nalow JljnLbee 08 s e VER198 30/
o EBY1 - - 166G - |4AM5  2/8 | 5] o || S = e
AU7  B5/- | BBC2S 6/ 6/3 ol tge R-aLaT s eas PN TR Unkrarar |susa  1s. | VORISR
BLE3 10/~ | EBC41 V- HE 10/-| UB1 3o/ | ILAB 8- hags 7. | 00TG ﬂl-| SENTGT | #5a  81- | verigea
B34 8/- | EBCBL  5/- /- 5| Cloa 8| EC8 T iAQsw 9)- | 6KY 5/6 55 | 1034 30/~ 35)-
B35  20/- | EBF80 5/ 4/6 66| GLr Bl 1LHS - {eAss 4. | BRAT T | 54 L0/ | yoRSI7H
R8s  37/6 | RBFN3 /6 a1 Aol Uls 6| INZLB  4/- | iaxcw g/ | iSATOT 6/6 60/~ 20/
B2134 18/- | EBFso  6/9 8- 8/l U5 111 IN43 4/ | wAs7e 22/6 | USKTGT 4)- 8- [ VCR517C
BP9 25/ | gcaz /- é’g 8/-1 U27 /- INTO 4/- [ GAT6  B/8| 6307 T | JE 0)-
RIS ®- ECss 126 o 8/3| U62 1R4 6/~ |4AUy 3/~ | BRCTGT 5/- | 6i- | srr7 a5
BTSI; 35;: EC70 4/- 10/- 71~ UABCS0 q,u|ll(5 3/6 | AN 3)- | €80T bl- 2R/6 | 5Cr1 30/-
| EQoo 2 o 9i-| CBC41 34 5/~ | 5B4G  3/- | 48FGT  5/6 8/- [ 5FP7A 12/-
CC3L  2/- | ECpl 8- 518 4ic| OBFB0  5/g| 185 4/6 | AB7 6/~ | 68117 34- 8/-
SLas B woca an o 3. Oliras /6 1T4  2/- | 6BRG 206 | 6&I7  Bi- 17/6 | photo Tubes
cviT s ECC82 5/~ 3 A3/-| UBL2] 11/-| 2A3 5/-!6BAG 4/ | B3ITGT 5/6 CMUG 5/-
ECC83 /- /- 26| UCCS5  6/6| 245 8/- | BAT /- | RITG 12/8
ovi102  1/- | EOC4  b6/8 6/6 18/-| UCHi4z 862126 8/- [ 61L6 55/-
Sl wmcm uvdm BEnoy vl bee bl dnim T o
! ! ] - 5 /- | 202 7 | 6= 1=
5i- | porse 7o | B4 316 5/-| UCLs3 10/-| 2CBS /8| 6DW6 9/~ | 18Q7 a5/ | Specras
Cviom 1010 | Bcusa 81 | fiaost 3 66| Ursr 200 2C4T 1216 | ned 0 is | et Bor- | Varees
CV4046 40/- | ECLBL 5/ | pyuuag 4y 5/-| UL4L  6/-| 2C45 216 | GU4GT 0/6 9/- | ACTH 28
CY31  5/6 | ECHS} 7/8 | 1\ 500 8/6 19/-| UL84  5/6|2C46 6/- [ £VeG 5. 5/- | ACTS  £12
g:l ;;g ECLEO - 5/6 | pawasen0g/6| P 76| UUB 51 12/- | 6Co 4/- [BVEQT 576 10/- | K301 %4
ECL82  7/6 | G1/236G 9/- 76| UU9 8/8| w2l 5/- | 5C6G 3/ RV_'i\t 8/- 14/- | KRN2A
B mlEG, | SRty pa b gl g,
EC 0/- | G5 il - - b | - 2 b
DA30 12/8 | K34 2;3 g}o{/z-m 18;_ 89110 V1120 45. JA/]OSA?O/- B/ﬁ(-T 5/3 ‘ .im 19 12/- [ 955 2/8 é}]‘z?gg 128’0
DAB0 75/- | RF36 3/4 | G734 10/- 576| V1607 5/-| 3A/48J 35/- | fYsG 30PL1 8/- (956 | 2754 £3
DAF98  8/- | gFa7 7- | HA3 7- 5/8| V1921 20/- SA/167/M 6-30L2 10/- 3516GT 7/~ | 957 1174 30/~
DDAl 4/- | EF39 5/~ | pksa 228 bi-| V2023 13/8 25/- A4 5/- | 85T 17/8 | 9584 3419978
DETS 8/~ | EFj0 8/~ BLIZ20010/- 6/-| VMPas 12/- 3B7 B/ w7 o[BS £37.10,0
pEv by | Eri | HOE U2 gs|ves o S0 a3y L A v’ i
1 - | EF - L2 a)- - | TCR G- | O = Y3AL 0/»
5/- | EF53  4/6 | 1ii25pD sf- 1) | YraL 5 G er. 70T 6 16w wa ol
bBFat 8/- | EF55  8/- | 141 4)- 8/5y| VE1381 8 /- I T a/- [1ew2 124- | 7264 19/
DF®2 8- | gR7l W6 | HVR2  9)- 5/-| VROY 8/ 8 (M7 3| 38 4/- | 1o2n 8-
ll;;;%ﬁ’ 4?/’8 EF72 6/- | K3A  30/-| QI 2"&3 s 5/- \'R105/306/-‘ g _‘?; 5;;- | j‘lt_:\’};ﬁoqu- 1628 3- | ’(I)mnsuwr;
2 EFi4  4/- | KT8C  22/- QB150/15 | VR150/305/- i - 1529 4/t | OCad j-
DK9¢ 5/6  EFB0  5/- | K82 8/-\ /- vIye 90:_ 774 476 807- | 2051 6/-|UC45 it
el AT A e i faer s i | BB 4
- | E oD 3/- : - | oCi -
DL94 5/9 EF86 el/- KT63 4= Q\um z;/zl\’UJ9 8/-| 541740 5/- 9/- | 9DB 3/8 | 57 6/- | 4313C 30/~ 08 71-
DL 56 | EFge 39 | KTus  12/¢ )| VX256 4/-| 5RAGY 9/-|r..v4wA 10/- | 118 87/¢ 5% 6/- | 5704 8/- | o(.sz 10/-
MANY OTHERS IN STOCK include L‘aﬂmde Ray Tubes and 3pecial Palves. Al U.K. orders below £1. P. & P. 1/-; over £1, 2i-: over ¢£3, P, & P, tree: [
Owing 10 16%, surcharge a few 01 these vaives will be iucreased by 10%. C.0.D. 2/6 extra. Qverseas Postage extra at cost
MARCONI COMMUNICATION WELL PROVEN RELIABLE COM- PANEL METERS (round) X
RECEIVERS CR.150 Frequency MUNICATION RECEIVER P.C.R2 0-50 microamps 24" D.C.** 407
coverage 2-60 Mc/s in 5 bands. Two ifs - 0-100 microamps 2" (B 35/
st 1,600 ke/s, 2nd 463 ke/s. Image signal 0-100 microamps  2§” A.C. 30/-
protecting over 40 dB up to 30 Mc/s and 0-200 microamps 2° D.C. 32'6
20-40 dB from 30-60 Mc/s. Setf-checking 0-500 microamps 24 DC 30/~
calibration (built in calibrator). Stabihsa- 0-500 microamps 34" D.C. 376
tion of supply and temperature com- 0-1 mA* 27 D.C. 196
pensation. Electricat and mechanica G-l mA 3 D.C. 35/.
bandspread Metering and visual tuning C-1 mA 3 D.Cx2* 35/-
indicator. Bandpass from 100 ¢/s to 10 ke/s C-5 mA 3 DC. 45'.
in 5 stages. Acoustic fiiter associated with 0-100 mA 34" AC. 226
100 ¢/s. Bandpass position tor CW recep- 150-0- I,SOO mA 37 D.C. 29'-
tion. Facilities for diversity reception. 0-500 mVv 31”7 D.C. 3216
Excellent checked condition. £49. Mains 0-5 v 34" A.C. 22/6
P.5.U. by P.C. Radio €4.10.0. Carriage 30/-. é : 3 0-15 V * AC 17'6
- 1.
CR.150/2. Frequency coverage 1.5-22  (Made by Pye). 120 k¢ s-350 ko/s. g?gov %i- E'E' %3:.
Mc/s in 4 bands, all other teatures as in 525 k¢/s-1600 keis. 6 Mcrs-22  Mols. o¥eo0 V — 2;. B o
CR.150 Price €35. Carriage 30/- Overall sensitivity 1-2uV. S/Noise ratio (70, 21" DC. 83/
P.C.RADIO’'SmainsP.5.U.forabove,90/-. 10 db at 6uV. Circuit incorporates an “'Weston" as usually used m H.R.O.
SEALED MHI-SPEED SIEMENS RE- RF stage, two |.F. stages tone control g me,‘er **Projection type
LAYS 1700 x 1700 ohms 15/- P. & P 176, AV.C. antenna trimmer. 6Vé output. o
SIGNAL GENERATOR MARCONI Set in tuliy working condition together STAB.LISED POWER SUPPLY

TF 995A-1. Range 1.5-220 Mg/s in S
bands. Output voltage variable in | dB
steps from [V to 100 mV. Carrier may
be unmodulated. frequency modulated,
amplitude modulated, or simultaneously

frequency and amplitude modulated.
Frequency deviation is variable irom
25-600 ke¢/s tor FM and modulation

(internal or externalj up to 50 x for A.M.
Crystal calibrator for checking trequen-
cies Incorporated. Incremental lrequency
control. Fully checked and guaranteed.
Price £88.15.0. Carriage in U.K. 30/,
CHR HIGH RESISTANCE HEAD-
PHONES. New, 14/-. P. & P. i6.

and piug.

with headphones
€7.12.6. Carriage 15/
Ditto but with built-in power supply ior

speaker

210-250v. A.C. £9.19.6. Carriage |15/-.

EVERSHED MEGGER CIRCUIT
TESTER. 2 ranges 0 to 1,00062, 1002
to 200.000¢). With test leads, leather

carrying case. Tested €4.19.6. P. & P. 3'6.

P.C.RABIO LT

170 GOLDHAWK ROAD, W.12

Shepherd’s Bush 4946
Open 9-5.30 p.m: Thursday 9-1 p.m.

UNIT TYPE 128C (EDISWAN) with
5 independent outputs.

1. 0-300v. I50mA m tered and reguiated
2. C-300v. 75mA metered and regulated
3. 200v. 25mA bras volitage

4. 6.3v. AC CT 4 amps.
5. 6.3v. ACCT 4 amps.

Stabitity 0.02%,. Price £48.
STABILISED POWER SUPPLY
UNIT TYPE R.1095 (EDISWAN)

with 2 independent outputs.

1. DC 120-250v. S50mA metered
regulated

2. AC6.3v.CT 3am

Stabtlity 0.02%, Prlce ‘€18.

and
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PRACTICAL WIRELESS 1027

Heres vital fime-saving data
earn money for you!

Y

NEW 12th EDITION OF NEWNES RADIO & TV SERVICING

This is the set you MUST have to beat the frustration and time loss which
fritter away your opportunities to earn more. To-day with the vast number of
models needing repair and maintenance, more and more difficult repair jobs
will crop up. Yet these complicated jobs become so simple when you have the
right information at hand. Here, always ready, is your complete library of
data—Newnes famous RADIO & TV SERVICING. Nearly 55,000 sets of
previous editions have been sold . . . solid proof of its importance to you—the
engineer in Radio and TV. You can use this new edition for a week free.
3,500 PAGES OF REPAIR INFORMATION FOR NEARLY

2,300 Popular Models!

DATA FOR OVER 90 MAKES 1964 BACK TO 1958

Ace, Aerodyne, Ajax, Alba, Argosy, Baird, Beethoven, Berec, B.R.C,, B.S.R., Bush, Capitol,
Champion, Channel, Collaro. Cossor, Cyldon, Dansette, Decca, Defiant, Doric,  Dynatron,
E.AR., Eddystone, Ekco, Elizabethan, Elpico. E.M.l., Emerson, Emisonic,-Eumig, Ever
Ready, Ferguson, Ferranti, Fidelity, Ford Motor Co., Garrard, G.B.C., G.E.C_, Gramdeck,
Grundig, H.M.V,, Invicta, K-B., Magnavox, Marconiphone, Masteradio, McMichagl Mowsala,
Murphy, National, Newmatic, Pageant, Pam, Perdio,
Peto Scott, Philco, Philips, Pilot, Playmate, Portadyne, TELEV! N
Portogram, Pye, Pye Telecommunications, Radiomobile, i s10

& RADIO

L] RADIOGRAMS

Raymond. Recording Devices, Redilfusion, Regentone,
c ¢ TAPE RECORDERS
Stella, Stereosound, Stuzzi, Thorn, Trans Arena,
POST COUPON NOW FOR

Retra, Revelation, R.G.D., Roberts’ Radio, Sobell,
U.K.W., Ulira, Vidor, Volmar, Waltler, ® RECORD REPRO !

Sonolor, Sony. Sound. Spencer-West, Standard,
Waltham-Standard, Zenith. & CAR RADIOS

——————————————————————————‘

- -
211 NO CHARGE FOR CREDIT IF KEPT AFTER FREE TRIAL i
I If under 21 your father must fill up coupow. l
5 To: George Newnes Ltd., If married woman your husbasd muss fill it upe
| 15-17 Long Acre, l
| Loudon, W.C.2 Full Name ——
i ondon (BLOCK LETTERS) (Mr., Mrs., Miss) l
Please send Newnes l
|l Rabio & TELEVISION Address 1
| SERVICING without ob- !
ligation to buy. In 8 Tick ¥ where opplicoble
I days 1 will return it or f The ddress a0 left b~ l
| post only 16/- deposit, Occupation My Property 11
1 then 16/- monthly tor 20 Rented unfurnished | | I
I months, paying £16 16s. Signature — oo .\ Parents’ Home | |
in all. Cash in 8 days (Mr., Mrs., Miss) Furnished Accam, | | I
l £16 16s. (RV)4| I |095 Temporary Address | I
U g g i |
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LOWUDSPEAKERS

We supply a
compieterange

of Goodmana,
Wharfedale,
Bteptorianm,
TSL Speaker
Units and
complete sya-
tems. A com-

M prehensive
' leaflet is avall-
able omrequest
this covers
technical
spcclucltxons
and prices of

neatly 50 Iypes mcludmg —

Celestion Model CX1512 (as {llustrated)
£11.10.0. Celestion Model CX2012
£16.10.0. Stentorian HF312 5 watts
58160 Stentorian HF1012 10 wutte
Goodmans Axiette 8 6 watts
.5.7. Goodmans Axiom 10, 10 watta
28511, Goodmans Axiom 201, 15
watts £10.17.4. Wharledale Snper
8/R8/12/DD € watts £6,14.2. Wharfe-
dale Golden RS/DD 8 watts £7.17.5
Wharfedale RS/12/DD, 15 watts
£11.10.0,

Guitar Bpeakers include:—
‘Wharledale W12EG 15 watts £10.10.0.
Wharfedale WISEG 20 watts £17.10.0.
Goodmans Audiom 51B, 15 watts
£9.2.8, Goodmans Aviom 61B, 20
watts, £14.7.8.

Carr. and Ins. extrs

PRACTICAL WIRELESS

THE TRAVLER Mk. i
CAR

Our ready built transistor-
ised car radio for only

9! Gns.
P. & P. 5/

including 7 x 4in. speaker

fitted to baflle, txing

brackets, titer unit, ail nuts and bolte with fitting matructions.
RTAR FEATURES

% llandsomely Btyled # Mullard Vaives and Tranasis-ors % Push
Buttons. 4 14 watts Output. % Long and Medium Wavebands.
Y Quality Speaker (E.M.1.). % Easily fitted. w Ralic Luzem-
bourg {and many other foreign stationa). 4 LU-vdit Powitive
Earth only (appiiea to 99. d“/ﬂ of cars on the road).% Dimen<.ons:
7 x 2 1 Tin. depth. Optional extras: 3-section chromium piated
weatherproof teiescopic aeriala type 1, 17in./44in. 13/8. Type 2
2in./43in. 28/6, both plus p. & p. 2/8 if purchased separately.

THE “HIGHWAYMAN”
CAR RADIO

TO BUILD YOURSELF

Bimilar in appearance to above but with onjoff push-button

switch. Complate set of parta only £F 19 .6 , , o o
] g - -

March,

MICROPHONES
Acos Crystal Model MIC 45/1 19/8
Acos “'Btick” Microphone Crystal,
MIC 39/1 32/6. DM.303 Dyuamic
High lmpedauce Desk Mlcrophone
cowpiete with stand, Metallic Green
Finish § gns. BM.3 Quality Crystal
Microphone with Muting Bwitch.
Complete with Lead, Neck Harness
and Removable Stand Adaptor 38/6.
Matching Table Stand 12/8 extra.
DX.28 Dynamic High Impedance.
Black Crackle Finish with Desk Stand
50/6. DM.301 Uynamue High 1lm-
pedance with On/Off dwitch. Omni-
directionai. Chrome plated diecast
frame 98/6. DM.304 Dynamic Dual
High or Low with On/Oft Bwitch.
#atln chrome tinish 89/6. DM.107.
Dynamue High Imp. with Switch.
Chrome and biack enamel tinish 68/8.
MICROPHONE STANDS
MS8,4 3 section Hoor stand 58/6.
MS.8 2 section (loor stand 108/-.
MS.2 2 sectlon desk stand 22/6.

P. & P. 2/8 extra on alt above.

BULK TAPE ERASERS
DUVIDAL MODEL NT.120. Com-
pletely erases old recordinga in
seconds. Suitable ior all sizes up to
7in, 230/250v. A.C. Bize 4} x 4 x 3{in.
Price 4 Gus. P. & P. 3/6.

MODEL NT.176. As above but for
all sizes up to 10in. Bize' v} x 4} x 34in.
Price 5 Gos. P. & P. 4/6

TAPE HEAD DEMAGNETIZER
DUVIDAL MODEL NT.2060. Enaures
top performance from recorder heads
at ail timea. 230/250v. A.C. Price 28/6.

P. & P. 2/8

STERN-CLYNE HIi-Fl EQUIPMENT Complgte
Ready built or Kit of Parts

Stern Mono-Gram Amplifier 3 Watts,, ,eeueernaseens
Mullard 2 valve Audio Pre-amplifier ..o, vvuaennnnaaes

Ready Carr.
built snd
and Ins.

tested

Instmctlon

avmhb le

put,l sepacately

£ 00
£9 10 0

2/8
2/-

TAPE EQUIPMENT
AND ACCESSORIES
AMERICAN ACETATE TAPE
8in. 600rt.  Btandard-

&in, 900ft, Long Play
5}in. 1,200t. Lomg Play

8/6
10/-
12/6

1965

AMERICAN MYLAR TAPE
600ft. Double Play
8tandard Play
Double Play
Long Play
Double Play

Mullard 3 valve Audio Pre-amplifier ., oviveeeesieesisias... 210
Mullard ~8-8"' Amplifier with Tone Conctrol Unit 33/RC 3 watts £8
Mullard “5-10" Main Amplifier Model 5.0/M. 10 watta,.,..,.. £10
Mullard "5-10" Amplifier with Tone Control Unit. 10 watts,,,, £18 £16 00 2/ 7im. 2.400ft. Double Play

8tern Twin Three Btereo Amplifier, 3 watts per Channel ..,... —_— £ 00 — BEL CLEER ACETATE TAPE

Btern Twin Three Sterco Amplifier in Portable Case with-Two Sin. 6001t. Btandard
Bpeakers and Leads ..... . £16 10 0 — Sin. 900tt. Long Play

53in. 1,200ft, Long Play
Mullard 10 410" Btereo Amplifier, 10 watts per Channel. . £20 00 3/- 7in.  1,200it.  8tandard
. o q q . F x. 7in.  1,800it. Long Play
Mullard 10 +10" Btereo Amplifier with Passive Control Unit g4 00 3/ Postage and Packing 1/
Mullard Dual Channel Pre-amplifier , £15 00 3=
The above two items purchased together . £34 00 -—

per
extra, 4 or more Reels POST FREE,
FULLY AUTOMATIC TAPE SPLICER
g Mullard 4-channel Electronic Mixer Unit Model 2H for 2 Mics.
Badfo and Gram. ........coe0iiennnnn v aaassevens.. 8 80 —_

14/8. P. & P. 1/6.
# Mullard 4-channe) Electronic Mixer Uni. Model IL .., .. 210 50 -

PLASTIC TAPE SPOOLS 2}in. 1/-;
‘2l HF/TR3 Tape Amplifier with Power Unit ., £19. 00

2/8

2/8 3in, 1/3; 4in. 2/-; 8ln. 2/-; 6¢in. 2/3;
2 7in. 2/8

Type "“C" Tape Pre-amplifier with Power Unit £19 10 0 78 3/8

8TP-1 Tape Pre-amplifier with Power Unit, Mono and Stereo., £22 00 288 00 8/8 bf=

INDIVIDUAIL DESCRIPTIVE LEAFLETS8 GIVING TECHNICAL SPECIFICATIONS, DIMENEIONS,

PRICES, TERMS, ETC., FREE ON REQUEST

£13.13 0
£11'10 0
£13 100

3/8
2/

11/8
12/6
16/~

.. 820 00
. 212100
. £27 00

5/
5/
8

PLASTIC SPOOL CONTAINERS. For
spool sizes 5in. 1/8; 53in. 2/-; 7in. /8.
Any single item plus 6d. P. & P.
Orders over £1 post free,

We carry tully comprehensive stocks
ot Tape Recorders, Decks and
Accessories at all Branches or arder
with confidence by mail.

3/~
CR3/8 Tape Recorder with 8tudip Deck ...0vuveineeiocecss. £33 -8 0 -— 154 3/-

|n
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Garrard SRP10 Ringle Player £5.9.1,
Carr. and lns. 4/6. BSR UALS Auto.
changer £5.19.6. Garrard Antoslim
Autochanger £6.10,0, Garrard ATE
Autochanger £10.19.8. BSR Super
Bilm Autochanger #9.18.8. Garrard
AT5 LM Antochanger (300013
$11.11.11, Philips AG1018 stcreo/
Mono Record Plaver £12.12.0.

Carriage and Ins. §/- on above.

Garrard 4HF Bingle Player 216.17.6.
Goldring Lenco Model 88 Trans-
crl tion Turntable £18.18.5. Garrard
ontory Type *“A» Autochanger
5.0. Garrard 301 Strobe Tran-
vcrxmwn Turntahle $82.0.5, Goldring
Lenco GLH8 with 580 Cariridge
£21.18.0. Goldring Lenco GL70 lcss
Pick-up Head £27.9.4.

Carr. and Ins. 7/8 on above.

Deacriptive leaflet including prices
with alternative cartridges, dimen-

PRACTICAL WIRELESS

NEW LOW PRICE
GCHMMUNICATION
REGEIVERS

Model HE &0. Frequency range 550 Kc/s-30 Mc/a in
4 bands. PFICT £19.19.0. Carr. 10/-.

Model HE 30, Frequency range 550 Ke/s-30 Mc/s in
4 bands. PFIC3 £84.13.0. Carr. Paid.

Model KT 0. Specification ag HE-30 but offered aa
complete ki of parts. PRICE £26.5.0. Carr. Pald
Model HE ). ‘requency range 340 Kc/s-30 Me/s and
142-148 Mcm iz 5 bands. PRICE £61.19.0. Carr. Paid.
Mode! HA &3, Frequency range 550 Kcjs-31 Mc/a In
4 bands. PLICE £25.4.0, Carr. Paid.

Starflite 80 "Wa t Transmitter

Band cover-ge 80 - 40 - 20 - 15 and 10 Metres.
PRICE £30%9.C Carr. 15/-. (H.P. Terms availablel

1029

ARMSTRONG

Mono/Tuner Agp. Model ¥ 127M
£26.10.0.

Storeo/Tuner Amp. Model 127 £37.10.0
AM/FM Tuner Model 223, £28.14.0,
FM Tuner Mode 224 £22.10.0. Caer.
and Ins. 7/6.

STERN FIDELITY Mk. IT VAF/FM
Built and Tested £14.6.0, Carr. and
Ins. 5/-

JASON

FMT1 FM Tuner, Kit of Parte £6.15.0,
FMTZ FM Tuner, Kit of Parts £10.12.8,
FMT3 FM Tuner for Fringe Areas.
Kit of Parts £15.5.0,

FMT4 FM Tuaner £20.0.4.
nvzlml'rv Scund, Kit of Parts
£15.15.0

Carr. and Ins. on above 5f- each.
TRIPLETONE

FM Tuner unpowered, £13.19.8.

FM Tuner Self-aowered, $15.14.6
Carr. and Ins. §/- each.

Descriptive leaflets fres on request.

sions, terms ete., free on reguest.

Send 8.A.E. for lully descrlptive’brochure.

Please atate model required.

-C LY NE

DOUBLE FEATURE
PRE-AMPLIFIER

Topute for

toicrophone, §

cryatat or

magnetlo |

pick-ups,

tuner  unit,

and in addition

offers full facilities

$ for tape recording

. and high tidelity replay.

Thls unigque feature means that should you wish to

Include tape In your hi-fi system at a later date all that

is required is a suitable tape deck. Push-button
awitching for 8 tape spepds equalissd.

KIT OF PARTS 11 GNS,
BUILT AND TESTED 18 GNS. (Carr. & Ins. §/-)

JLI0O POWER AMPLIFIER
Incorporates
the Iateat
diode/pentode
ECL#86 valves
in push-pull
PARTRIDGE
ultra  linear
output trana-
former, PAR-

TRIDGE malns

transformer and

smoothing choke. 10 watts

power autput, sarplus power output, surplus powep
avallable for tuner,

EIT OF PARTS 9i GNS.

BUILT AND TEBTED 12 GNS.

f (Carr. & Ins. 7/6)
g Prioas i both units Dnrehuad together:

K!T OF PARTS 19!

BUILT AND TESTED 29 ‘@Ns. (Carr. & Tna. 10/-)

H- Dept. P.W.

VISIT YOUR NEAREST

" STERN- OLYNE ELECTRONICS CENTRE

18 Tottenbam Court Road, W.1 MUBeum 5. Half D
23 Tottenham Court Roud W.l. MUBewm 3451/2 Half D-y Thuarsday.

& 300 Edgware Road, W.2. PADd ngton 6963. Halt Day Thursday.

100 Fleet Street, E.C.4. FLEet Street 5813/3. Half Day Baturdsy.
162 Holloway Road, N.7. NORth 7941. Hali Dsy Thureday.
9 Camberwell Church Street, 8.E.5. RODney 2875. Half Day Thursday

B0
i

12 Sufiolk House, George Street, MUNicipal 3250. Ealt Day Wednesdap

BRIST Ot
26 Merchant Btreet, Bristoi 1. Bristol 20261. Open 6 days s week.

52 Lord Street, Royal 7450. Open 6 days a wesk

20/22 gﬁ!y E§ mnnchester 4, BLAcktriars 5379 IE‘MG.

pen § days & week,

SHEFFIELD «

126 The Moor, BhefMeld. Sheffield 20893. Half Day Thureday.

MAIL ORDERS AND ENQUIRY
den Grove, Hollowsy, London N.3. NORth 8161/

NORTH LONDON CUSTOMERS NOTE!

Come gnd ses our New Self Service fccilities at
162 Ho"oway Road Branch
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3 to 4 watt Amplifier
Kit comprising chassis
8} x 24 x 1lin. Double
wound mains  trans-
former, output trans-
former, volume and tone
controls, resistors, con-
densers etc. Valves 6V6,
ECC81 and metal recti-
fier. Circuit 1/6 firee
with kit. 29/6 plus 4/-
P. & P.

3

March, 1965

L « YALVE 15 WATT PUSH-PULL AMPLIFIER, 15 x 17 x 1}in
.C. Maing 200-250 volts. 4 inputs with controls for same ané bast
and treble lift controls. Tapped ior 3 and 15 ohm speakers. Extrc
¥4T4 an(i LéT. for ¥.M. Tuner supplles etc. Built and tested. 7 gn:.

. & P 12/6.

CYLDON A.M. F.M. PERMEABILITY TUNER FOR ALL TRANSISTOR
OPERATION. Bize 2§ x 2}in. approx. By famous manufacturer. A.M
1.F, 470 Kcfs. F.M.-I.F. 10,7 Mc/s. A.M. coverage from 1620 Kc/s-525
Kc/s. F.M. coverage 108 Mc/s-88 Mc/s. Circuit diagrame 2/8. FREE
with Tuner, lst, 2nd, 3rd A.M. 1.F.'s, lst, 2nd, 3rd and 4th F.M.
L¥.'s V.H.F. Osc. choke, AM. I.F. trap, A.F. 114 and A.F. 115,
Ali the above are the R.F. end of an A.M./F.M. receiver car radio-etc.
The above six iterus, £2.10.0.

AMPLIFIER KIT,

TRANSISTOR INVERTOR, 50 v. D.C. Input. Output 240 v. A.C. 40
watte incorporating transformers, choke, condensers and 2 tet573.
In soltd 16 gauge aluminium case size 15 x 6 x 24in., by famous manu-
facturer, 19/6, plus 6/- P. & P.

5, FLUORESCENT LIGHT FITTING. Twin 40 watt 200/250 v. lces tubes
59/6. P. & P. 6/-

8, SIGNAL GENERATORS: Cash £7.5.0, P."& P. 6/6. Coverage 100"Kc/s
to 100 Me/s on fundamentals and 100 Mc/s to 200 Mc/s on harmonics.
Cage 10 x 6! x 5}in. Three mimature valves and Meta) Rectifier.

!AL‘. mains 2004250 v. Toternal modulation of 400 c.p.s. to a depth o

%30 per cent. Modulated or unmodulated R.F. output continuously

< vanable 100 muitivolts, C.W. and mnod. switch. variable A.F. output.
Magic eye as outpul indicator. Accuracy 2 per cent.

7. A.C. MAINS MOTOR, Can be used for a variety of pnrposes, silent
;nmniug satigfactorr in every way. 230/250 v. A.C., 8/6. P. & P. 2/-.

8, POCKET MULTI-METER. 8ize 3] x 24 x L}in. Meter size 2} x 1%in.
Bennitivity 1,000 O.P.V. on hoth A.C. and D.C, A.C. and D.C. volts.
0-15 0-150, 0-1000. DN.C. current 0-150 mA. Resistance 0-100K Q.
Complete with test prodg, battery and full ingtructions, 39/6 P. & P. 2/6.
FREE GIFT for limited period onty. 30 watt Electric Soldering Lron
value 15/- to every purchaser of lbe Pocket Muiti-Meter.

CHANNEL TUNER LF. 1619 Mc/s. Continuously tunable from
174-218 Mcfa. Valves required—PCF80 and PCC84 (in series). Cover
BBC and ITA ranges. Aiso Police. Fire and Taxis, etc. Brand pew
by tamous maker 10/-. P. & P. 3/-,

. The MOTORISTS’ REV. COUNTEL. Kit of parts comprising 270 degree
3in. moving coil movement. Manufacturer’s present price of this move-
ment would be at least £7. Complete with full instructions and cireuit
diagram. 8calejealibrated up to 8,000 r.p.mn, Cap be used witn any 4
or 6 cylinder cat. 48/6. plus 3/6 P. & P.

B.S.R. MONARCH UAl4 WITH FULL FI HEAD. 4-speed, playe 10
records, 12in., 10in. or 7in. at 16, 33, 45 or 78r.p.m. Intermix
7in., 10in. and 12in. records of the same speed. Has manual play
position: coiour brown. Dimensions: 12} x 10¢in. Bpace required
above baseboard 4{in., below baseboard 2fin. Jitted with Full Fi
tunover crystal head, £5.18.6, P. & 1. 6/6.

50 MICRO-AMP METER movement by world famous manufacturer.
Bize 3 x 2in., 25/-, plus 1/6 P. & P.

. 8-watt PUSH.PULL 5 VALVE AMPLIFIER, A.C. maine 200-250v.
Bize 104 x 6} x 2. 5 valves. lor use with all makes and types of
pick-ups and mike. Negative feed back. Two input, mike and gram. and
controls for same. Scparate controls for Bass and Treble litt. Responst
tlat from 40 cvcles to 15 Ke/s. 2 dB down to 20 Kc/s. Output 8 watte at
b per cent total distortion. Note level 40 dB down all hum. Output
transforter tapped for 3 and 15 ohins speech coils. For use with 8td.
or L.P. records, musical instruments such as guitars, ete. Suitable tor
small halis, £3.19.6. P. & P. 7/-. Crystal mike to suit, 15/, P. & P. 2/-
8in. P.M, Speaker to suit. 12/6, P. & P. 2/-.

FLUORESCENT LIGHT KIT. Twin 20 choke instant start. complete
with 4 bi-pm 200/250 v. holders, 11/8. P. & P. 4/-. Twin 40 choke
instant start with 4 bi-pin 200/2560 v. hoiders, 17/6. P. & P. 4/~

. RINGO BURGLAR ALARM SYSTEM. A.C. mains, 200/240 volt.
Fire salvage slightly tarnished. Liat price 7 gna. Our price, complet:
with doubte gong belt tive micro switches and full instructions, 48/6.
P. & P. 4/~

, FIXED FREQUENCY SIGNAL GENERATOR, Crvatal control in meta
case size 10 x 4 x Gin. Incorporating two 1°CL3 valves, maine trans-
former metal rectifier, choke, indicator, lamp. crystal and numerou:
components. Modulated and unmodulated ontpni socket. Origiuail
ueed tor |.T.V. irequencies, Brand new. 38/6. plus 6/- . & P. A.C
poaing 200-250 volts.

SILICON RECTIFIERS. 250 v. P.I.V. 750 mA. Bix for 7/6 post paid

RADIO & T.V. COMPONENTS (ACTON) LTD.

21b High Street, Azton, London, W.3.

All enquiries S.A.E. Goods not despatched outside U.K.
Shop hours 9 a.m.—6 p.m. Early closing Wednesday
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The Radio with the STAR features
4in. SPEAKER

7-transistor superhet. Qutput 350mW.

Two-tone grey wooden cabinet, fitted handle with

silver coloured fittings. Size 12} x 84 x 34in.

Horizontal tuning scale, size |1} x 2gin. in silver

with biack lettering.

All stations clearly marked.

Ferrite-rod internal aerial.

I.F. 470 K/cs.

Operated from PP9 battery.

Full comprehensive instructions and

point-to-point wiring diagrams.

Printed circuit board, back printed 2'6.

with all component values.

Fulty tunable over medium and long

waveband.

Car aerial socket.

Full after-sale service.

ONLY

X b b bk b bt

PRACTICAL WIRELESS

£4.19.6 &

Plus 5'6 P & P. Parts
hist & circuit diagram
FREE with parts

SPECIAL OFFER—POWER SUPPLY KIT to purchasers
of “Elegant Seven'
Ic;zmer etc. A.C. matns 200-250v.
776,

parts incorporating mains trans
Qutput v 100mA

Goods not despatched outside U.K. All anquiries 5.A.E. Terms C.W.O

RADIO & TV COMPONENTS (ActoN) LTD 2I¢ High St., Acton, London w3

Open 9 a.m.—6 p.m. including Sats. Early closing Wed.

STEEL

SHELVING

BRAND NEW

C.W.0. or (,0.D. FREE DELIVERY
within 14 days. N. Scotland, [reland
LOM. 10% extra.

6a/-

liach shelf will hotd over 3 cwi
shelves adlustable every 2 in. Stove
enamelled dark green. White enaroel
nnite 50% extra,

7lin. high x 34in.
wide 12in. deep
with 6 ashelves
as liluatrated.

No. of Price each FExtra
Helght width Depth shelves Price 3 or more shelvea
71 in. 34 in. 9 in. s 68/~ 61/~ -
71 in. 34 i 12 in, L} 85/~ 83/ 8/-
71 in. 34 . 15 in. 1 T4/ - 9/8
71 i 334 in. 18 in. 6 86/- 84/~ 11/8
85 in. 34 in, 12 in, 6 73/- - 8/-
85 in. 42 in. 12 in. 8 91/= 89/- 11/-

Contractors to H.M. Govt. and Untted Kingdom Atomio Energy
Authority. Exporters of Steel Shelving.

Buy direct from fhe monufa clurers

OCHDALE METAL PRODUCTS

WATERFOOT = LANCS
Phone: Rossendale 2450

BARGAINS FROM

BROADWAY NLECTRONICS

GARRARD A.T. 6 Hi-F! Autochanger G.C.8 mono cartridge—
£.9.16.6, post free,
i D AUTOSLIM 4 speed changer—g28.10.0, post free.

JTHAM SPEAKER with built in tweeter 3 ohm or 15 ohm
T ()')0 Gauss Magnet. Only 29/6, postage 3/8.
TIEAYDON CABINET (1A ‘( 1‘) X 8in. ) deaigned to take a 12in. Heavy
Duty Speaker. 50/ po: /6.
The Famous ALY XT Al, MICROPHONE with neck lanyard
30/~ table stand for above 9/6 extra. Xtal insert 7/3.
GUITAR PICK-UP complete with clip and screened lead—12/6.
3-WAY PPUSH BUTTON UNITS Each button operates a 4-pole
2-way switch
BARGAINS IN TRA‘VSIs[‘ORG Mullard RF Pa,cks 0044 two
0OC45, 12/8; AF Packs OC81D two OC8L, 8/8: 3/8; OC45, 8/~
OCTL, 2/8: 0cT2, 3/- OAEI diode "13 QC170, 8/6' AF 11" 6[6. ORPI2,
light cell, 7/6: 2/6: OC35, 12/6.
FRANSISTOR l Ll (,lRl)l \'llLS 1, 2, 4, 5. 8, 10, 16, 32, 50, 100
Mtd. all at 15 volts—1/3 each.
McMICHAEL TELESCOPIC TV AERIAL 23in, extonds to 45in.,
Fitted with coax plug, will suit any set. Only 7/6.
CARTRIDGES Acos 67-1G Low Qurput, 87+ 2G Medium Outpus
GP59-5 High Output, Garrard GC2 or GCS8 all with mounting bracket

5/-.

Ronette Stereo with mounting br'a.cket 25/-

EARPIECES with cord and 3.5m ohm magnetic 8-
250 ohm, 4/-: 180 ohm magnetic with clm 8: xceu 4/-3 3.5mm plugs
with nice long shank complete with aok 3/-.
3.5mm piugs with nice long shank complete with lack SCREENED,

{=
TOGGLE SWITCHES Single pole with on/off plate. 2/6
NEON PANEL LIGHTS 240v. A.C. Arcolectric, 2/6.
TERMS: C.:V.0. OR C.0.D

BRORDWAY ELECTRONICS
92 MITCHAM ROAD, TOGTING, S.W.17

Phone: BALham 3984
(four minutes from Tooting Broadway Underground Station)
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SURBITON PARK RADIO LTD.

ALL ORDERS DESPATCHED SAME DAY @ WE PAY POSTAGE AND INSURANCE
MONEY REFUND GUARANTEE

'LEADING STOCKISTS OF MARTIN RECORDAKITS AND AUDIOKITS

Mthiy. Mthly.
MARTIN RECORDAKITS Dep. | & |pota MARTIN AUDIOKITS peptible e
HALF TRACK of ) of
TAPE AMPLIFIER FOR STUDIO DECK with ready NOW—MARTIN AUDIOKIT ~.M. TUNER. Units
wired printed circuit control and input papels. mains Nos. 15, 16 and 17 come to. 51/6 | 12 | 18110
and output transformers. knobs. plans, screws. etc. We show only the popular
EF86. ECC83, EZ80. EMB5 and 2 EL84. 3 watte available. Leaflet upon request.
output. Magic eve. Radio and Mic. inputs. Ex. speaker UNIT 1. FIVE INPUT SELECTOR. Bize 3} X 3in.
socket. Tone and Monitor controls, Can be used us an Mag. P.U., Crystal P.U.. Radm Mic Tape head.
amplifier U100 | 47- | 8] so | 9:15 Volts. Must be used with Unit 4 2. 7.8
COLLARO STUDIO DECK. Very latest model, 3 speeds, | UNIT 4. PRE AMFLIFIER AND CONTROL. 8ize
3 MOtore and 7-in. SPOOIE. ... . o..o\ .\ iuess. £10.19.6 | 44/ | 8| 24/8 | 01 x Bhn. Lotumegon ofry D o] Bl ;gm?é
CASE for above with 8 x 5in. speaker. re 8. Must be used wi nitl ... e i 2
L b e B | UNIT 7 MAIN AMPLIFIER. 10 yaiis. 6:iransistor
COMPLETE with tape mierophone. .£28.18. - - ransiormerless. Push-pull output. Mounted on Heat
o EIT 2 ol phone. .£28.19.6 [120/- | 12 | 44/ sink, 15 ohme oULPUL. 40 VoIts sUpPIY .. o v. . £6.12.6
QUARTER TRACK UNIT 8. POWER SUPPLY. Gives 9 and 40 Voits.
TAPE AMPLIFIER FOR STUDIO DECK as above Heavy duty transformer, rectitier and amoothing £2.15.0
10.6

£12.12.0 ‘ 52/- 8 | 27/8 CONTROL PANEL ior Unite 1 and 4 . v 55
.0 ALL FOUR ABOVE UNITS WITH PANEL. to make a
10 watt/15 ohms amphtier,
eads . . £13.19.6 56/~ ' 12 [ 20/8 UNIT 5. MAXN AMPLIFIER
COMPLETE KIT with 'a;m and mlcmphnne .£53.19.6 (138/- | 12 , 49/1C output. 24 Vola . .. ... ... ..., £5.
TAPE PRE-AMPLIFIERS | UNIT 6. POWER SUPPLY. Ae Unit 8, use with Unit 5

HALF TRACK (or STUDIO deck. 400 mV out ., 28, 8.0 | 84/~ | 6 | 26/8 f2.12.6
QUARTER TRACE asabove ... ........ veu. £9. 9.0 | 39/~ | 6 |28/4 | ALLFOURUNITS1. 4.5 &8 WITH PANEL-sg:hms

TAPE HEADS 5.0 | 57~ | 12 | 20/10
BRADMATIC Half track Record/Playback and Erase ’ STEREQ VERSIONS NOW AVAILABLE, LEAFLET

ON | DIALE] 1 e B ot sne @vomsmomone=tio g e v ... £1.19.8 REQUEST

NEW ARMSTRUNG TUNERS AND AMPLIFIERS :RITI:ETTO:’ENFEMRfUNER Leee power ,,,.£13.18.8 | 46/ | 12 | 20/6

TRIPLETONE F.M. TUNER, With power , . £15.14.86 | 63/= | 12 | 23/1
JASON JTV/2 F.M. and T.V. sound. Bwitched, selts l
£22,

CASE ar above with speaker. two-tone grey
COLLARO STUDIO DECK fitted Marriott "X aeries

62/~ | 12 | 22/8

|

poweredl ol g - e 8 - A ool 1 89/~ 1121 82/7

NEW BSR UA25 with MORO cart. ,....eees.n. 26, 6.0 ) — —_ —_

GARRARD SRP10. 3ingle player. Mono cart..,£5.10.0 l —_— — -—
1157 42/o | GARRARD AUTOSLIM, 4 speed changer, Mono £6.12.6 | — | — | —

GARRARD AT6 AUTOSLIM DE LUXE, Mono £10.10.0 | 42/ 8 | 23/8
106/~ | 12 | 88/10 GARRARD AT/5/P Imprvd Autostim (Stereo) £9. 0.0 | 86/« 6 | 17/4
147/~ | 13 | 53/~ | GARRARD AT5/3000 LM ac AT 6 with slim

arnl(Stereo) IR L I e s o £11.12.0 | 46/6 | 8 | 25/9

150/ | 12 | 55/= GARRARD “DECCADEK* Smgle Player with
211/~ | 12 | 77/ Decca Derawm Cartridge ... 23/1
0 214/- GARRARD 4HF Tranicnpti £17. 0.0 | 68/~ 12 | 24/11
I GARRARD LAB A" Trauscription changer ., £19.14.9 | 78/« 12 | 28/11
GARRARD 301 STROBE Transcription unit, ., ,£22, 0.0 | 88/- 12 | 3243

£15.15.0 | 63/~ 12

226 A 927 plus Mag. P.U. ... ..
@ STEREQO AMP 222 10+ 10 watt
BHELF MOUNTING TEAK CARE £3.

2 PHILIPS AG1016. Stereo cartridge will change 7in.

S8END FOR NEW LEAFLET GIVING FULL TECHNICAL DETAILS. e G r e SO Gt waill O §12.12.o 5008 | 12 | 18/8
GOLDRING GL58 with arm but less cartridge. . £17. 1.0 | 69/- | 12 | 24/11

MnNn AMP“FIERS GOLDRING GL?0 with arm but lese cartndye. .£27. 9.4 (11174 | 12 | 40/1
GOLDRING 88" Transcription. less arm .. ..£18.18.5 | 76/5 | 12 | 27/8

LI&IEAR L45/A d vaive. 3 watt ... ..., £6. 6.0

DULCI GA5 Integrated. 5 watts. ECL86 valve £13. 2.8 | 52/8 | 12 | 18/8

TRIPLETONE HI-FI MAJOR 10 watts output. 2 EL&4 o |12 | 2 GUITAR SPEAKERS

£15.18.9 | 84/9 | 12 | 23/3 FANEL |2in. Heavy duty unit. 20 watt, , . ... 5.0
LEAK TL12 10 watt MAIN AMPLIFIER ....£20. 0.0 | 80/- | 12 | 29/4 WHARFEDALE W12'EG 12in, 15 watt LEAD 510 100 | 42/- 23/8

8
LEAK VARISLOPE Mono Pre-amplificr £15.150 | 83/~ | 12 | 2371 E 15im. 16 watt BASS o5 2
DULCI DPAIS 15 watt with 2 vaive Pre-amp...£26.5.0 105/~ | 12 | 38/8 | SOODMARE AUDION oo 1o 15 wor pass Tag 100 | 20 112 | 2008
GOODMANS AUDIOM 61 1241, 20 watt LEAD or BASS

STERED AMPLIFIERS ! GOODMANS GUITAR Speaker Audiom 81-151n, gég' 35 1837—3 }g gtlillé

ROGERS CADET Mk. [l with F.A. 107/- | 12 | 39/2 GOODMANS AUDIOM 91 18in. 50 watt BASS |.£27.10.0 '110/- | 12 | 20/
LEAK TRANSISTOR STEREO 30 P. 198/~ | 12 | 72/7 WRITE FOR GOODMANE LEAFLET ~“~‘LOUDSPEAKERS FOR
LEAK STEREOQ 20 P_A. and main amphfier .. £55. 9.0 1229/~ ' 12 ' S0/8 ELECTRIC GUITARs.

GUITAR AMPLIFIERS

Hl FI ln"DSPEAKERs LINEAR DIATONIC 12 watt. 2 uépm.s veeen 813, z,s sg;s i; g;s
R LINEAR CONCHORD 30 watt with COVER . £18. 4.6 | 77/« 2

] e Dy Fraes | i LEAK TL25 with Pre-amp., 25 watt 25 5% néor- | 13 ’ 11

GOODMANS 5K /20 XL Tweeter and 7 7.0 | LEAK TL50 wtith Pre.a.m;».. 50 wat! ...£61. 5.0 1205/~ | 12 | 75/2

GOODMANS X05000. £2.0.11. X0850. £5.10.11 . olf dlem HONES AND FLOOR STANDS

GOODMANS 210 12in. unit. Full range. 15 watt £10,17.6 | 43

GOODMANS 301 12in. unit. Full range. 20 watt 15. 4.6 | 81/~ | 12 | 22/4 MIGROP N

GOODMANS “MAXIM™ .. .. ... ..., .. ..... 17.10.0 | 70/- | 12 | 25/8 RESLO RBH/T Ribbon ,................. £11. 2.6 | 44/C | 8  24/9

W.B.HFI012 10in. umt 3.75.7.5 & 15 ohms .. £4.12.0 RESLO RBH/TS Riblon with on/ofi switch  ..£18. 10 o 54/ | 12 | 198

WHARFEDALE SUPER 3 Tweeter ., . £5.186.8 RESLO Heavy Duty Fioo. 8tand ........ £7.

WHARFEDALE SUPER  Tw eter .18.7 TEISCO DM304 Dual ‘mpedance with switch . ;4,10,0

WHARFEDALE SUPER 8 RS/DD . PIEZO BM3 Crystal with switch
WHARFEDALE SUPER 10 RS,DD. Fuli range £10. 1810 44/= 8 | 24/3 JAP: FLOOR STAND
WHARFEDALE RS/12/DD 12in. unit. Full range

, E1L10.0 | 461~ | 8 | 25/ REACHED BY FREQUENT TRAINS FROM
TEAPLETS BY WHARFEDALE AND GOODNANE ON REGURSE. ALY R ATERLOO Tor sumaiTon”
su RBITQN PARK RADIO I.Tﬂ Phone - $ Order for Cash. C.O.D. or Terms
®  KIN 5549 ® Hours 9 am.-6 p.m. (| p.m. Wed.)
48, SURBITON ROAD, KINGSTON-UPON-THAMES, SURREY © Open Lunch Time and all day Sat.

www americanradiohistorv com
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FOR PEAK PERFORMANCE AT LOW COST~"

e CODAR &5

Advanced design and craftsmanship plus an unequalled reputatign proved
by the r}‘any hundreds of testimonials received from COD/ users is your
guarantee of complete satisfaction. Only the best is good enough for
CODAR—Mullard, Brimar, Jackson, Denco, E(ljegtroniques, Thorn, ALE.L
are just some of the famous names built into DAR equlpment.
CODAR-KITS are supplied with clear pictorial diagrams and easy to
follow instructions—no technieal knowledge or special tools are requ '[-f%
for complete suceess. Build your Short Wave Station with CODAR-KITS
and enjoy peak performance and worid wide reception previously possible
only from much more expensive equipment.

For illustrated leafiets giving fullest details send 6d. in stamps.

CODAR R.F, PRE-SELECTOR, Will considerably improve the performance of
any superhet receiver. ‘Results are amazing.” ''Well worth the money.”
MODEL P.Ix.30. Uses EF183 Frame Grid tuned R.F. Amplifier and provides up
to B gain plus substantial image refection, improved signal/nolse ratio and
selectivity. Selector switch for enheé' dipole or single wire antenna. Power
requirements 180-250 volts 12 M/a H.T. 6.3 volts 3amp L.T. Size 84in. x 5in. x 4in.
Ready built. complete with cabies, plugs and instructions. £4.19.6 Carr. 3/-,
MODEL P.R.38X. Self powered version for 200-250V. A.C. and also provides
25 M/a at 200V. H.T. and 6.3V. 1 amp L.T. for other accessories. £7.2.0. Carr.3/-.

CODAR Q" MULTIPLIER MODEL R.Q.10. For use with any superhet
recelver with an I.F. between 450 and 470 Ke/s. Provides considerable increase in
selectivity for either speaking of rejecting a signal on AM. CW or SSB. Both
PEAK and NULL functions tunable over receiver, I.F. passband. B.F.O. facility
included. Size 8in. x 5in. x 4in. Power requirements 180-250V. H.T. at 5 M/a
6.3V. .3.amp L.T. Ready bullt complete with cables, plugs and instructions.
£8.15.0. Carr. 3/-. MODEL R.Q.I0X. Self powered versjon for 200-250V. A.C. and
g;}sg,gr%vmesal% M/a at 200V. H.T. and 6.3V. 1 amp L.T. for other accessortes.
.8.0. Carr. 3/-.

CODAR A.T.5. 12 WATT 2 BAND TRANSMITTER. The newest. most com-
%act, transmitter for fixed or mobile use on 160/80 metres. '‘The tiny TX with the

1G.volce." Size only 8iin. x 5in. x 4in, (Base area i3 less than two-thirds of this
pazel) High stability neéw type calibrated VFO.1.8-2.0 Mg/s and 3.5-3.8 Mc/s (up to
4 Mc/s export). Alr-spaced CODAR-QOIL Pi-net output. P.A. Plate curreat meter
plus neon indicator. Plae/soreen modulator. AM/CW switch and Panel key
fack. Plug changeover for 6 or 12 volt heater supply. Ready built £18.10.0. Carr
3j-. AT.5 POWER SUPPLY UNITS. Type 250/S. Far 200/250 V. A.C. with Stand
by/Net/Transmit and aerigl changeover switching, stabilised V.F.Q. supply.
neon standby/transmit indicator £8.0.0. Carr. 5/-. Type 12/MS 12V. Transistor
power supply unit now available. (H.P. Terms avallable).

CODAR-KITMINI-CLIPPER—OUR FAMOUSSTIORT-WAVE RECETVER

Can be built in one evening ready to switch on and bring the World to your
3mgsrclps at very low cost. % Supplied complete with valve, one coil 25-75
metres and ¢ page instruction manyal. PRICE 39/8. Carr. 2/6. Extra Coils 4/9
each. Instruction Manual onty 2/- (credited on order). Electrical Bandspread
avallable. Provision to add 2 transistor amplifier.

CODAR-KIT CR45 MAINS T.R.F. SHORT-WAVE RECEIVER, World
wide reception—North and South America, Russia, India, Australia, Far East.
Amateurs, Shipping, etc. % Separate electrical bandspread. + 3 slow mbtion
3 vernier drives. * Low loss polystyrense plug-in colls, factory aligned. Dials
i calibrated in frequencies and degrees. v Power output 3 watts for 2/3 ohm
speaker. % Valve line-up: ECC81, EL84, EZ80. CODAR-KIT CR45 complete
with vaives, 3 coils (10-28, 25-75, 60-176 metres) and 11 page instruction manual
(LESS Cabinet). £7.5.0. Carr. 4/6. CR45 CABINET. 12in. x 5in. x 7in.
with sliding door for easy coil changing. 35/-, Extra coll8 4/8 each.
Instruction manual only 4/-(credited on order), (Can now be supplied

ready built—price on request). (H.P. terms available.)

CODAR-KIT CR 66 COMMUNICATION RECEIVER.. The finest

5N superhet kit evér offered. + Covers 540 Ko/s—30 Mc/s in 4 bands. i’k
Separate electrical bandspread. % Factory aligned Coil unit and %O
Transformers. v Regenerative I.F.stage for maximum gain and BFO.
for O.W. reception. & Power output 3 watts for 2/3 ohm speaker.
Panel controls; Aerial Trimmer. A.V.Cl. Standby.

T

etc.

198 . b EMB84.

16in. x 8¢in. x 8iin. CODAR-KIT CR 66. ComYlete with
17 page instructicn manual. £19.15.0 ;Ready-bui

CR 66 “‘S** Meter Model Kit £2‘2.3.0 (Ready-buily £26.0.0M
Carr. 7/6 extra on all models {H.P. terms available). In-
struction Manual only. 7/6 (credited on order).

CODAR COILS AIR-SPACED INDUCTORS. A
complete range of low loss air-spaced inductors
developed by CODAR. Over 40 diffefent sizes from
#in. to 3in. diameter suitable for all types of cironit
application including V.F.O. P.A. Tank,Pi-networlk,
I'U., aerial loading, etc. Full data and prioes
on request.

CODAR RADIO COMPANY, BSANKHOUSE SOUTHWICK SQUARE,

GIIRE" . GINGO Southwick, Bussex Talo 3149

Canada; Codar Radio of Canada, Tweed, Ontarias,

www americanradiohistorv com
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A high quality 30 watt amplifier developed for use in large balls and clubs ete. Ideal for bass
lead or rhythm guitara, schools, dance halls. theatres and puhlic address. Buitable for any

type of mike aor pick-up.

Valve line-up: two EF86; one ECCB3: oune GZ34;

two EL34.

Four separate inpute are provided with two volume controls, Bags and Treble controle are
ineo; 4 Ambphfi eaYorYeiand

Do used.

Perforated eover with carrying handles can be provided if required, price

G Vldengiy

TWICE THE QUALITY
HALF THE PRICE

Bend for leafiet of suitable loudspeakers that we
PUNWY

d 50

c/s mains, 3 ohm and 15 ohin speakerr may
21/-

Customers are invited to see and hear
this amplifier at our shop premises in
Lambert’s Arcade.

Bend 8.AK. for illustrated leaflet,

or deposit of £1.16.0 and twelve monthly payments of £1.9.2,
Carriage 15/- to he sent with order.

can sopply.
WU Ao A A A B A A A

March, 1965

Ay

Bt ool b
[ % 2 s %

TRANS /RECEIVER NO. 46
Compactly built to be
carried by one razn. Thie
has a range of approx.
10 miles and being

e

‘vas earrying bag. Crye
ooll unit available for §

oniy 85/- per set. Post
Free. Brand in
| maker's sealed cartona

<
B A B R B B B B A B A e e e A e e A e e

No. 19 SET INSTRUCTION
HANDBOOK 3/6 each ». & P. oo

N A B S A A R R B A B A R A A e A e e

1155 INSTRUCTION HANDBOOK
3/6 each P. & P su

PP Q<P PP

H.R.0. INSTRUCTION HANDBOOK
3/6 each ». &P sa

(> B A B B B O e T C O ORGSO O

{ TRANSMITTER /RECEIVER No. 46

HANDBOOK 3/6 each ». & P 6d

D R R R A A B A e

| FREQUENCY METER BCC22)
¢ HANDBOOK 3/6 each p. s P. 6a.

e e o OO R o 2

2-WAY SOUND POWERED
TELEPHONE

As used by the armed forces. These sound,
| powered earpieces will work ap to a distance
of one mile without the use of batteries,
Beautifully made, ideal for use in the bouse,
Combl A e

PO~ OOTP

2 R.AF.

2 CRYSTAL SET

A wonderiu)
tional kit
children. Provides

hours of amuse-

ment while following the

5, easy step by step instructioms,
. It is powered entirely by wireless waves, elimin- $
5 ating the expense of batteries. No soldering
> required. Receives all main stations. Price 28/6. <
C P.'& P. 2/6.

cruca-
for all

LEAD ACID
ACCUMULATORS
(Unspillable)

2 volte at 16 A.H. Brand New.
Bize 4 x 7 x 2in., 4/11 each. 3 for
12/6. P. & P. 3/- per cell.

DS EINIDA BAA A A A
AANS

S ittt
< TANK AERIALS

<

> Fully tnterlocking copper rads. One foot sectiona. 5
> ldeal for car or scooter acrials. Will make excellent
dipoles. Rix sections complete with canvas carrying 2
case. 3/8. P. & P. 1/6. Additional sectione 6d. each.
> Please send sufficient postage.

<
ooooooooooooooooooo‘:ﬂ.«ooo
<

PAXOLIN SHEETS 3

Btrong, high quality paxolin sheets. 8ize 10§ x 8} x p.
1/10in,, 3 for 5/-, P. & P. 1/-. 6 for 10/, Post free. 2

>
HANDY POWER PACK 3

<
oused in compact metai case. 200/250 v, A.C. <
ne. Output 250 v. 50mA. Fully smoothed D.C.
6.3 at 2 amps. Can be used for powering
08t any pre-amp. or radio tuner. Price 3§/6.

. & P, 2/6.

Sl
g

Lol

~ TRANSFORMERS

<
< TYPE 1, Filament Transiormers, 200/250 primary

A

SBPrdndr
A

<

<

L P &P oo,
TYP

E 3. Primary 200/250 50 cfs. Becondary
tapped as follows: 5 v., 11 v. and 17 v. all at
4 amps. Price 29/6, P. & P. 3/6, 3
TYPE 4. Primary 200/250 50 cfs. Secondary
tapped as follows: 3v., 4 v., 5v.,6v., 8V, 9v.,
10v.. 12v., 15 v., 18 v., 20 v., 24 v., and 30 v. all <
at 2 amps. Price 39/6. P. & P. 3/6. 9
< TYPE 6. A really excellent wellsmade robnst <
transformer. Fully shrouded and upright. Primary <
200/250 50 c/s. Becondary 450+0-450 v. 250 m.a. <
6.3 v. at 4 amps. 5 v. at 3 amps. Price 85/-, P. & P. <
5/-

O O O R O W W

<
<
<
<

B
<
<

j>

356 to 40 Mc/s. Power supplies 12 volts and 250 <
. volts D.C., in dition with i iy
1 b

cs or garden. with
eable, 17/8. P. & P. 2/6.
O N W W A

 fine t and clean component
j layout. Sale Price 39/6. P, & P. 6/-. <
AN A, A &> L

> 0> 2%
% TRANSMITTER /RECEIVER No. 46

<> 50 cfs, Becondary 6.3 volts at 2 amps. Price 5/11. ¢¥ Y

>

SHORT WAVE RECEIVER X

>

VWY WWN

A
A2 ‘a8l
GOLDENAIR SOUND MIXER

This splendid unit epables the mixing of up to
4 1nputs, i.e. mic., tape, gram, tuner. ete. Compact
and completely self-contained using a standard
battery. Four standard jack inputs. Well finished

> handsome cabinet. ldeal for use with valve or
. transistor amplifiers. Price 45/-. P. & P. 2/6.
4 & A oot Aot

e A,

and No. 38 SET H.T. POWER PACKS

Power your 46 tranafrec. or 38 trans.jrec. set

{ straight from the mains. Thie valuable unit

provides a stabilised D.C. H.T. for these sets.
Robus]'),ly and compactly made. Sale Price 28/6.
P& .

ALl A

I A A A

v Aaa e
MORSE KEYS

key assemnbiy.

Key with base

and terminals.

plete with lead. o

P. & P. 2j-. 2 Morse

Kevs for 12/8 post iree.

OO A A A A A A A

DOUBLE THROAT MIKES ;

Double throat mikes. Can be adapted tor use
with musical instruments. 5/11. P. & P. 9d.
B A A A

19 SET TRANS.7REC. MAIN POWE
PACK

&
a

v

Morge

. Operate your 19 set receiver straight off the mains.

Ready bnilt power unit complete with modification

{, and fitting instructions, Price 58/6, . & P. 3/6,

please state model Mk. I1 or Mk. 111. Buitabic head-
phones for 19 set. Price 15/-. P. & P. /4.
o A

19 SET ACCESSORIES

12 Pin Connectors 12/6 each. P. & P. 2/6.
Headphones and Microphone in good condition

&

Sdond
\aaad

; mostly new 17/6, P. & P. 2/6
>

Whip Aerials. 8it. 6in. 7/6. P. & P. 216, 51t. 4/6
P. & P. 8,
A

A ot A A A A A A A A A

AA AR

W WALK ROUND STO
CYCL

AAANA S AN AL A A KA A AAA
A A AAL

g

RE OPEN }N LAMBERT'S ARCADE, LOWER BRIGGATL, LI

E SHOP. OPEN ALL DAY SATURDAY. S.A.L. WITH ALL ENQUIRIL
ALL

Ao
S I.SNEXT TO HALFORDSE

MAIL ORDERS TO OUR BRIGGATE HOUSE ADDRESS.

Postage rates apoly to U.K. only.

TERMS:

CASH WITH ORDER
#- EXTRA ON C.0.D,
ORDERS
.No C.0.D. under 30/-

SONA ElEBTRNIc C0. (Dept. PW15) BRIGGATE HOUSE, 13 ALBION PLACE, LEEDS

www americanradiohistorv. com

Send 1/- for full lists.

TRADE SUPPLIED
ORDERS FROM
ABROAD WELCOMED

Telephone: 34703
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FOR — IMMEDIATE — DESPATCH — PHONE —US —TODAY

va. L, 10 x 6in., 22/6: 8 x 5., 21/-; B x 8in., 21/~
oo 178 WAVE-CHANGE SWITCHES, 8/C sach.
1718 2 p. 2-way or 2 p, 6-way; 3 p. 4-way or 1 p. 12-way)
78 4 p, 2-way or 4-p. 3-way.
8/8 Wavechange “MAKITS" available: 1 p. 12-way, 2 p.
10/6 8-way. 3 D. 4-way 4 p. 3-way. 8 p. 2-way. Kit prices

NEW ELECTROLYTICS FAMOUS MAKES
BUILD YOUR RECORD PLAYER TUBULAR | TUBULAR CAN TYPES BAKERS
4 Speed Autochange 2-tone 1/350V  2/-|100/26Y 2/-|8/600v 9~
Cabinets 17 x 15 x 8%in, 2/350V  8/3|250/26V 2/6]16/600V 18/~ 0 N
Hieh finz loudspeaker and a/aey  2/3|600/12V /- |18+ 16/500V /8 Selhurst
daay, 53 Loooiy, o loes sy 41
uiit. Quality outpal, Vol- -8 8 +3 /-
e and tone Contro ALl 32/460V 3/9|5+16/450 3/0|5G+50/300V  7/- 25 WATT 5 Gns.
items fit together £6/25V  1/91{16+ 16/450V 4/3 | L4'+ 120,350V 11/8 12”7 GUITAR
perfectly. Special 50/50V  2/-'82-+32/350V4/6 100 +£00/276V 12/6 HEAVY u
instructions -
abie sasembly CONDENSERS. 0.001mid.. 7 kV.. 8/6; 20 &V., 10/6; S
30 minutos. enly 0.1mid., 7 kV.. 8/8; Tubnlar 500 v. 0.001 to 0.05. 8d; | 15 OHM VOICE COILS
B e i 0.1, 1/; 0.85, 1/8; 0,1/850 v, 9d; 0.5/350 v.. 1/8; | Response 20-10,600 ops
12 months’ writ- 0.01/2.000 v., 2/6; .08/2.000 v., 3/6. CERAMIC. 500 v. Bags Resonance 80 cps
ten gusrantee. 1 pF. (o 0.01 mfd.. 8d. Puise 100 pF.. eto.. 12 kV,,
%’85‘ SI‘?;IFRA?I%A.”CM;: loleru}&r (NS“IISM minus Genuine Musical Ine
AUTOCHANGE KIT) pF.), 2.2 to 47 pF., 1/-; ditto 1% 50 to 815 pF.. 1/-; y
Comateeu fbnvc. 8 1.000 to 5,000 pF., 1/9. strument  Loudspeaker
B.S.R. Monarch £10.19.6 P.P. 5/- TWIN GANG. * * 208 pF.+176 pF,, 10/6: 365
Garrard Autoslim £11.10.8 P.P. b/~ DP. miniature, 10/-; 500 pF. standard with trimmers. BAKERS 12in. STALWART 15w. 5 gns,
OR SEPARATELY 9]/-. mld‘::t, 7/8; midgat with trimmers. 9/-; 500 pF. 3 or 15 ohms voice coils. Unlimited applications.
Cabinet with board 14 x 18in.  33.0.6 P.P. 3/6 lr;): mg on, l&a&dnrd. 9/=; small Sifanx 500 pF., Response 45-13.000 cps. Magnet 12.000 lines.
e o e r 2 A0S Pbiare | LU Binale G0 B8 pE. i Sorr WAVE. | o0& ;
AUTOCHANGERS ngle 10 pF., 25 pF., 50 pF.. 75 pF., 100 pF., 100 PF.. KERS 1fin. STANDARD 20w. 7 ®os.
(8tereo/Mono 15/~ extra) 56 each. Can be ganged tokether. Couplers 8d. each. More powerful marnet 14,000 lines special sus-
O Superaiim 25.19.6 P.P. 816 Eum}#} AND REACTION. 100 pF., 300 pF.. pension. 40-14,500 ops. Recommended.
Garrard Autoslim Mono .. £6.10.0 P.P.3/8 o?,?,,,",e;‘,ig"’n:,“,fg}n'gl&d 5%““-;3‘“:" QERU%WUEgg' BAKERS 12m, BASS 25 w. 12 eos.
SINGLE PLAYERS 150 pF ”“3_ 205 bF. ilG'.GOO :F" 750 pF. iy New 1985 bigh power model. Aluminium coil
Garrard SRP10 auto. stop  £5.5.0 P.P. 3/6 e o - = 7% | tormor wath maguetic damping 25-15,000 cps.
MAINS ’I;IRANSFORMEAB 200/250 v. A.C. ﬁ?ﬁﬁfﬁﬁ?a— Vlil——
astage 21~ cqrh tranxformer in. W, KO3,
Q MAX CHASSIS CUTTER STANDARD 250-0-250. ~0ma, .3 v. 3.5 &

c i tapped 4 v. 4 a. Rectifier 65 v. La., o v. LOUDSPEAKERS P.M. 3 OHM FAMOUS MAKES.
omplet,e. die, punch, AI;en screw and key. Dot 4 v. 2 a. 22/6. ditto. 8300300  29/8 24in., 3n., din., 5im., 7 x 4in., 15/6 each; Bin.. 17/6;
n. 146 5. 18/- $in. gl’é MINIATURE 200 v. 20 inA. 6.3 v. 1 & 12/5 8lin., 16/6; 10in.. 30/-; 12in., 80/- (15 ohms 85/-);

YA, 15/6

in. 14/6 14in. 18- 2in.
in. 156 lfin. 1876 2

in. 1519  igin. 20 2
in. 18- t{in. 20/6 lin.

4/3 MIDGET, 2

n. 379 SMALL. i

. 4419 §TD. 250-0-250,

q. 3116 HEATER TRANS.,
- Ditto, tapped 1.4,

0 v. 45 mA. f
2 5 o

RV TS Ditto, sec. 6. V. 4 amp. R
CRYSTAL MIKE INSERTS, 8/8 GENERAL PURPOSE LOW VOLTAGE. 2 amp. 1 waler 8/6: £ water, 12/6; 3 waler. 16/-. Esta
High output. Size 13in. dia. x #in. 3. 4, 5. 6. 8,9, 10, 12, 15, 18, 24, 30 v. 28/8 walers, 3/6 each.
ACOS MIC. insert 1Mu. dia. x ¢in. 8/8 AUTO TRANSFORMERS. 150 w. .. 228 TOGGLE SWITCHES, 5.p., 2/-; 4.0.. 3/8; d.p.d.L.. 4/«
ACOS39-1 DELUXESTICK MIKE 35/- 0, 115, 200, 230, 240 v. 500 w. .. .. 82/8
TS1L QUALITY .\”r';('l( Slllﬁrif(.. .356_ gg},}}.su},n "blg" l)’hh;z Transformer .. 33/ BOOKS rlease add postage
TELAHOSE rark sk 0 | ] BANS FORER CAC i, i | | Baieptal Oihe B B8
MOVING COTEL MIKE, high or ) / HT and LT, outpute. : SW,W,” Radio Valve Data .. 78
Ibadance. POi FLOOK STAND. 57)- 200 v. 20mA. D.C. 6.3 v. 18 AC. .. 25/8 R e Enclosure g
TANNOY ¢arbon Hand Mike....5/6 R I e e e asle usEaE S me Manual 3 Bi8
FULL WAVE 11:nxnong?fr.gwmﬁlR!:crmg/u: and 6.3 v. \'a tapped 5 v.. 4 V.. 2 8 45/0 fadlo Valve Gulde, Books L & %, on
, 8 or 12 v., 1§ amp., 8/8: 2 a., 11/3; 4 a.. 17/8.  qgy; CHR AERIL 12 to 83in.. 6/8 Practfical Radio Inside Out 7]
CHAROER TRANSFORMERS, Tdpped input 200/260 LI OOPI O RO A 1814, COAX FLUGS 98 | Master Colour Code chart.. .. 1/8
g or chulm_¢ at 2, 6 or 12 v, 1 amps.. 16/8; [EAD SOCKETS, 8/~ PANEL SOCKETS, 1/-. Transistor Controlled Models .. 7/8
amps., 17/6; 4 ampa., 22/8. Cirenlt inolnded. OUTLET BOXES (Surface or flush), 4/- each. international Radio Stations .. 2/8
A . 0 or 30 . -

MINIATURE PANEL METERS gwliﬁugggéwug}’mpf? Evﬁ y‘{/fn '%”LSm‘L"‘éﬂ‘.i. JACKS. Standard open-sirouit 2/8, closed cirouit 4/6
Size 13in. sq. I’r}misii)n !FvAvnI‘Ind‘hlar — L - Grundig_type 3-pin 1/3; Grundig Lead Type 3/6
s, 2% Kecnrney. sivered diaie, THE “INSTANT” BULK TAPE | JiG¢ %{';fasl’"s‘arigcnﬁ‘ R T et
black numerals nfll\llopu)M@N.Mlﬂ) ERASER AND RECORD HEAD BULGIN NON-REV PLUGS and SOCKEIS. P74
?(rl'.:"\*lmvnl 5;/1; Tn fxnm ol meter, DEMAGNETIZER. 200/250 v. A.C. 2-pin 4/3; P73 3-pin 4/6: P184 8-pin 0/8; P466 12/6,
AmMA L 218 "’o;)l‘ o ggllg 35/- RESISTORS. Prelerred valnes, 10 ohms to 10 meg.
dod o B8 A0Njeter 35/ dw Lwel W, 20%, 44 14 w., 84 2 w. L=

- 53" Al - “THE POWER MITE" 45/ i STABILITY. 1 =, 1%, 2)-, Preferred valuos
i i 0 obma to 10 meg. Ditto 575, 10 ohms to 22 meg..
VALVE HOLDERS. Int Oot. or Mazda Oct. 6d: PM9 Mains Unit 9 volt for Transistor Radios.
BiG, BSA. B8G, BCA. 8d.; B7G with can 1/6. fame edpe 2 RE S A 15 ::::} WIRE-WOUND RESISTORS ”:
4 TRANSISTOR AMPLIFIER 16 watt 10 ohms—8,800 ohms 2/~

Roady built. 8ize 3 x 11 x fin, with transformers 10K. 15K 20K 2K, 10w 3/-
3 and 8 ohms output. Ideal for use with record MAINS DROPPERS, Midget, With sliders. 0.3
players, intercoms., BABY ALARMS. Complete 1K.02a, 1L.2K,015a., 15 K..0.la, 2K, 8/
with instructions and cireuit. 47 6 each, Line Cord 100 ohms ft. 3-way, 1/- It.

Price I Wirewonnd Fxt. Speaker Control, 100 3/-; 250 8/6.
WIRE-WOUND POTS. 3 WATT.  Pre-set Min.

————
NEW MULLARD TRANSISTORS TV Types. All valuee up to 10 ohis to 25 K., 8/- edn
0¢71, 8/-; 0C72, 7/8: OC81D, 7/8; 0C81, 7/8; 30K.. 4/-. (Uarkon 30K to 42 meg., 8/-),

AF115, 10/8; AF114, 11/-; OC44, 8/-; OC45. WIRE-WOUND 4 WATTS Pols. long spindle.
8/-; OC1T1, 8/-; OCL70, '8/6: AFI117, 9/8: Valne, 50 ohms ko 50 K., /81 100K., 7/8.

OABI1, 3/-; 0028, 12/6; Holders, 1/3. Sub Min, SPEAKER FRET. Tygan various coiours, 52in. wide

Condensers 0.1 mFd.. 30 v.. 1/3; 1, 2, 4, 5, 8, 16. from 10/- tt.! 26in. wide trom 5/- It. famples, S.AL
25, 80, 50, 100 mFd.. 15 volt. 2/8. EXPANDED METAL, Gold 12 x 1Rin., 6/-
o %BI;ESNTE TRAESI:]?OR:’TI&:‘NSFORHEM”
hi 035, 7.8 CT.1 Push-pull to 3 ohms output 11/~
Volume Controls| 80 .31z COAX  D3034. 1.5:1 C.¥. Push-pull Driver 11

Linear or Log Tracks|Semi-atr _ sPace: in. D3058, 11.5:1 Output to 3 ohms, ete. 11/~

Three Wavebands Plve Valves: ECHSI, Long eplndlen.g Midget.| 40 wda. 17[gp 4 do D239, 4.5:1 Driver 11/6
Long, Med., Short  EF89, ERCS1, EL84, EZ80 B e te 2 Mg |60 wis. 25/~ 6d. yd. D239, 4.5:1 Driver; D240, 8.5:1 Driver 11/8
12-month guarantee. A.C. 200/250 v. Ferrite L.8. 8- D.P, 48— —— TRANSISTOR POTS 5 K Switched 5/3
Aerial, b wat obm. 13{in. x 7in. high x bia. e | [deal 625 lines. U.H.F. SUB-MIN. EARPIECE Xtal or magnetic e
desp. Dial 13 x 4in., horisontal wording. Bterso L/810/6;D.P.14/ | Low joss 5dB SIB-MIN. JACK AND PLUG 2.5 or 3.5mm. 3/8 pr.
Aligned. calibrated. Chassis isolated from mains. 1m. log+1mA. log. 7/8/100ft. 500 MO/!‘ /6 yd- Biank Aluminium Chassis, 18 8.w.g.
4 sides, riveted corners, lattice fxing

BRAND NEW £9.15.6 Carr. 4/8. BT.H
Matohed spenkers 8in. 17/6; 10in. 25/-; 12in, 80/- [ [k TAPE MOTORS (15 v. A.C. holes, 24in, sides, T x 4in.. 4/9: 9 x Tin.
" . 1276 f i 5/9:11x 7in., 8/8; 13 x 8ip., B/6i 14 x 11in.

w. pair, for 200/250 v. (in series). i3 % Lain. To/8.

RETURN OF POST DESPATCH : : EXPERTS ANSWER ALL ENQUIRIES NO ORDER TOO SMALL

RADIO COMPONENT SPECIALISTS oot crovoon v

Writtan guarantee with evary purchase Buses 133, 68 pass door. S.R. Stn. Selhurst _ P.P Ch i extre
b R. . P, I, I {9
(Export welcome. Sénd remittance and extra postage, no C.0.D.) arge 11, Full List 115, €.0.0.2

-
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your career , ..
hobby . . .
own business . . .?

The demand for good Electronic Engineers is increasing
almost daily throughout the world. Electronics is now
the most rapidly expanding of all industries with its
applications reaching into almost every sphere of human
activity, If you are looking for a new career with new
apportunities, then now is the time to choose—
Electronics. If you are already employed in this field—
then now is the moment to seek high qualifications
to secure the top jobs which are waiting to be filted.
Most of all, the great potential of electronic develop-
ment means unlimited scope for the future and will
ensure a secure occupation for you—unlikely to be affec-
ted by possible future r i in other industries.

The British National Radio School has had 25 years'
experience of HOME STUDY coaching for students
wishing to master the fascinating subjects of Elec-
tronics—whether the object be career or as a hobby or
new interest. The School is entirely independent and
specialises ONLY in the teaching of electronic subjects.
It employs only fully qualified staff to conduct and
supervise each individual course taken by a student
and it is this close and personal contact between Tutor
and Student which we believe makes possible the suc-
cessful completion of a course of study.

A special feature of our system is that all courses
start right from the beginning and no previous know-
ledge or experience is necessary or expected. Training
is carried out in easy step-by.step stages using the most
modern methods of tuition. The great advantage ot
the home study method is that it provides a complete
self-contained course giwing everything needed for the
subject concerned and enabling work to be done in the
comfort of one’s own home and over any period of time
desired.

EXAMINATION COURSES
@ CITY & GUILDS TELECOM. TECHNICIANS CERT.
@ CTY & GUILDS FULL TECHNOLOGICAL CERT.
A.M.Brit.l.R.E. EXAMINATION
@ RADIO AMATEURS LICENCE EXAMINATION
P.M.G. CERTIFICATES FOR RADIO OPERATORS.

@ R.T.E.B. SERVICING CERTIFICATES,

OTHER COURSES
s MATHEMATICS

@ SERVO-MECHANISMS
@ COMPUTERS
[ ] xIADDSAR & NAVIGATIONAL

TELEVISION
TRANSISTORS

NAME

LEARN - THE
PRACTICAL
way...

\_/‘ﬂﬁf Learn — by"bullding — an

international receiver in
the top quality elass . . .
nine tramsistors . . . L.W.
M.W.

WW. TWO SHORT
WAVE Bauds and VHF/
FM . .. incorporates every
modern  receiver  design

technique.

20.000 ohm/volt
ntodern multi=
range fest meter ...

Transistorised
signal generator

of new design and
wide treguency
coverage ...

N

Cathode ray oscilloscope
to show how circuits
work ...

d library of theory books and
| %" practical manuals
NO MATHEMATICS'

Bl_JILD AND EXPERIMENT WITH ALL
THE ABOVE—AS—YOU—LEARN . ..

This is a new complete experimental course comprising a
mixture of theory and practical work using a very full
range of elcetronic components and apparatus. Starting
right from the beginning—or at a jater stage if needed—the
course enables the student to build up all the basic elec-
tronic circuits—amplifier; oscillator; rectifier; detector;
ete.—and finally to the design, construction, testing and
servicing of a latest design tully transistorised receiver
using nine transistors and covering long and medium wave
and TWO SHOR'T WAVEBANDS plus VITF/FM reception.
It 1s of real luxury quality thronghoovt—operates !’rom adv,
battery and can he used anywhere in the world. Every pre-
sent-day technique in circuitry is covered and the course
also includes multi-range test meter; signal genorﬂtm.' and
oscilloscope. By the end of the course the student will be
able to deal with any type of servicing work with confi-
dence and will also have a very useful workshob of equib~
ment. Nearly 1 interesting and absorbing EXPERI-
NTS are carried out during this comprehensive course
enabling anyone to gain full mastery of electronics.

l?‘ Complete picture way

LPOSTINOW § 7 L ¥V 4 ¥ V) |

TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS.
Please send me your free Brochure, giving details of your Courses, without any obligation to —

ADDRESS

oo sressseepmrsesranass Block Caps
Please

| .
British National Radio School

'

I am interested iN..eeeeevconnranoninn,, .,

B e L L LR LN LT LT LT R TR T — .courses above
(We do not employ representatives) PW 3/65
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Diversified Interests

Vol. XL No. 697 MARCH, 1965

E have all, no doubt, at some time or another been

subjected to the frustrating boredom of the man with a

one-track mind. There are countless versions: he (or she,
come to that!) may be a football fanatic, a motor car maniac,
a prattling philatelist, a rabid racing addict. His tastes may be
low or high, academic, athletic, scientific, active or sedentary.
He lives for only his chosen subject to the exclusion of all else.
his pet interest has become an obscssion.

Such a person suffers from the sad delusion that everyone
else is equally interested, or should be, and he succeeds only in
being devastatingly boring and infuriating. He is usually magni-
ficently unloved. Even his best friends waon’t tell him. And
among this population of over-zealous enthusiasts there must be,
if only on the law of averages, one or two radio bores!

EGHTHINHNHA I R E T

Editorial and Advertisement
ffices:

PRACTICAL WIRELESS

George Newnes Ltd., Tower House
Southampton Street, W.C.2

(@) George Newnes Ltd., 1965

Phone: Temple Bar 4363
Telegrams: Newnes. Rand, London

SUBSCRIPTION RATES
including postage for one year
To any part of the world £1.5.0

ISR

Many hobbies, and ours is no exception, present limitless

co'!;\t\\\‘\zgtsw opportunities for exploration and exploitation. There arc so
RN many basic activities, so many possible diversions, so much to
Editorial 1Y do in so short a-time, that the really keen enthusiast can easily
Round the World of Wireless 1038 find himself so inextricably involved that the hobby becomes the
Keyed Audio Oscillator ... 1040 master. The dividing line betwegn a Fan and a Fanatic may be

extremely thin!

Most of us, of course, keep a reasonable sense of proportion
but the line of thought being pursued does suggest some self-
interrogation that might be applied at times.

Unless one is engaged professionally, it is probably better not
to become too highly specialised—or too narrow minded.
Don’t get into a rut by building only valve or only transistor
equipment, or only receivers, or only amplifiers. Try something
different, even if only occasionally. !

“Jack of all trades, master of none™ may be a justifiable slur
in industry, but surely not in amateur radio, where a diversity
of interests is the best way to get the most from the hobby and
to avoid becoming a radio bore even to other radio enthusiasts!

A sensc of proportion is also advisable in our general approach,
Since the hobby is a technical one, it is inevitable (and desirable)
that equipment is'appraised in a technical manner. But the time
to take stock is when you listen to recordings and hear not music
but only frequency response, harmonic distortion, wow and
flutter percentages. Or when you watch a TV programme 1n
misery because the raster is slightly non-linear or there is a
fraction too much overshoot. Or when you are impelled to
switch off a radio in the middle of a programme to change a
coupling capacitor. Or when you mentally read advertisement
posters in morse code! :

The search for improvement, if not perfection, is highly
commendable, but the place to do this is on the work bench
when the equipment is being designed, constructed, aligned
or serviced.

It should always be remembered that equipment is built to be

used and to be enjoved. And if it is in the living room, no doubt
RACTICAL WIRELESS I8  specifically

reserved  throughout  the other members of the famnly will be only too pleased to pOint
.;-}{;nuuron/ to the Herne Convention an this out!

How to Align a Receiver
Without Test Equipment... 1044

Cabinet and Chassis Tech-
niques ... ... 1048

Preventing Accidental Tape |
Erasure - ... 1053

Practically Wireless ... ... los4
Preselector and B.F.O. Unit 1055
A Voltage Stabilised V.F.O. 1060

The “Cadet” 7 Watt Hybrid

Amplifier 1064

Building a Transistor Solo
Organ ... . 1069

On the Short Waves ... .. 1077
Trade News ... ... o8t
reparing for the R.A.E. ... 1085
Letters to the Editor ... .. 1093
Club News ... 1094

The Editor will be pleased to congider
rticles of a practical nature. Such
rticles should be written on one side
f the paper only, and should contain
he name and uaddress of the sender.
Whilst the Editor does not hold himself
esponsible  for  manuscripts, every
offort 1will be made to Yeturn them if a
tamped and addressed envelope 1S
enclosed. All correspondence intended
or the Editor should be addressed:
he  Editor, PRACTICAL ~ WIRELESS,
George Newnes Ltd., Tower House
Southumpton  Street, London, W.C.2
Owing to the rupid progress in the
designs of wireless apparatus and to
our efforis to keep readers in  touch
with the latest developments, we give
no warranty thal apparatus described
fn our columns is not the subject o,
letlers patent,

Copyright in  all drawinga’. photo
Y’mphs and  artlcles  published in

of any of these are therefore erpressly
forbidden. PRACTICAL WIRELESS
{..corporates " Amelenr Wirelers”

|||!l|||l|||||||||||||||||||||||||||||l||I!HIIIlIIIIHIIllll||||||I||HH|IIII||II|||H|||H|HH|||Illl"l“""l""lll"l‘
Our next issue dated April will bs published on March 4th
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NEWS AT HOME
AND ABROAD

RADIO MASTS FOR
ATLANTIC ISLAND

BRITAIN’S Ascension lIsland
in the South Atlantic Ocean
is shortly to have nine radio
masts erected on it. An order
valued at over £90,000 for the
masts from the Marconi Com-
pany Limited has been received
by British Insulated Callender’s
Construction Company Limited.
Under the contract BICC will
supply one 250ft. and eight 325ft.
radio masts for use on the island.

PRACTICAL WIRELESS

March, 1965

Miniature Resistors Protect Motors

EW protection devices for electric motors recently introduced by

Mullard are designed to be incorporated directly in the

windings of the motor. The new devices—positive temperature co-
efficient resistors—will provide cheaper and more effective protection

of electric motors than conventional methods.

The miniature resistors (see
illustration) are made from doped
barim titanate ceramics. In
operation they exhibit a high
positive temparture coefficient
which causes a large and rapid
increase in value when an exces-
sive increase in the temperature
of the motor windings (above
about 110°C) occurs, and this
will cut-oft the power supply.

A number of special advan-
tages are presented by the intro-
duction of these resistors and
applications in transistor circuits
are foreseen.

1

AIRGRAFT NAVIGATION

RADIO navigation beacons for
aircraft, of the type now
covering the Western European
air lanes, will shortly be installed
in the U.S.S.R. under a contract
signed recently in London.

The contract. which is for two
high-power  long-range VOR
beacons (one is shown on the
right), is the first ever Soviet
order for this type of equipment.
Standard Telephone and Cables
Limited are to supply the beacons
which will be installed on the air-
way between Moscow and the
Baltic coast. .

During the negotiations for the
contract, which also includes STC
airborne equipment, Soviet repre-
sentatives witnessed the opera-
tional procedures of the VOR
receiver equipment during a
demonstration flight in the Com-
pany’s aircraft.

U.S.S.R.

T
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RADAR REFLECTORS FOR
HIGH-FLYING GLIDERS

AT Ipswich airport, home of the London Gliding Club, the

Marconi Company, on behalf of the Ministry of Aviation, are
currently carrying out a series of experiments aimed at reducing the
danger of collision between gliders and high-speed aircraft.

Because of their very light construction, gliders do not register on
the radar screens of air-traffic control centres and as the modern
high-performance glider can easily reach the airways of civil and
military aircraft, this danger of collision is increasing.
~ The experiments carried out by the Marconi Company will
investigate possible methods of improving the radar reflective
properties of gliders by such means as cheap, light-weight
radar reflectors that could be
easily fitted in a glider to make it
visible to radar. without being
in any way detrimental to the
performance of the glider.

After a series of experiments
using scale models at the Mar-

PRACTICAL WIRELESS

coni Research  Laboratories.
Great Baddow, a number of
radar reflectors have been

designed and tested in flight. For §
these trials a glider with a tug
aircraft has been operated by
members of the London Gliding
Club. :

At the Marconi Rivenhall
Establishment in Essex, Marconi
research engineers have obser-
ved these flights and recorded the
strength of the reflected radar sig-

recording the
nals received by three separate radar signals received from a glider

Marconi engineers

radar systems. fitted with experimental reflectors.

lonosphere Sounders for U.S. Navy

EQUIPMENT which will be used by the United States Navy to
ascertain the best operational frequency for long range h.f. radio
communications, is to be developed under a contract awarded to
EM I-Cossor Electronics Ltd. of Canada, subsidiary of EMI.

The equipment—an ionospheric oblique sounder—will be a
sophisticated version of the company’s Ionosonde 8000, which is
currently being evaluated by several NATO nations.

Due to the physical structure of the jonosphere, quality of recep-
tion of short wave radio transmissions varies considerably between
one frequency and another. The new sounder will enable the U.S.
Navy to detect the best possible wavelength for communications
without relying on possibly incorrect forecasts or lengthy trial and
error methods.

Telegraph System in North Sea

DURING the intensive search for oil and natural gas under the
North Sea, a G.P.O. radio telegraph system will be used to pro-
vide communications between the many mobile drilling rigs and
one of two shore stations at Humber, on the Lincolhshire coast, and
Stonehaven, near Aberdeen.

Both shore stations will be fitted entirely .with Marconi multi-
channel telegraph transmitting and receiving systems and will provide
up to 30 individual communication-channels.  --- -

This order was placed by the General Post Office. An accompany-
ing order from the Marconi International Marine Company will
provide radio- equipment on one of the drilling rigs. )

www americanradiohistorv com
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NEW AERIALS FOR
RADIO ASTRONOMY

&y

l‘HE contribution of  the

Commonwealth to the study
of radio sources throughout the
universe, has advanced on two
accounts recently by the installa-
tion of a new 15ft. radio tele-
scope at Coxtie Green, near
Brentwood. Essex, and the erec-
tion at Parkes, New South Wales,
Australia of a 60ft. inferometer.

The Coxtie Green telescope
(above) has been produced by the
Marconi Company Limited for
research scientists from Queen
Mary College, London Uni-
versity, to examine the brighter
planets and radio scources in the
sky. The telescope, which
operates at wavelengths in the
region of one millimetre, has the
unusual feature of being moul-
ded in glass fibre reinforced
plastic.

The New South Wales infero-
meter (below) joins a 210ft. radio
telescope on the same site. On
occasions these two instruments
will be used in conjunction for
the accurate position fixing of
radio sources
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COVER
SUBJECT

KEYED

Audio Oscillator
By M. L. Michaelis

ODERN electronics practice makes increasing

use of small circuit bricks comprising

I circuitry which can be used in virtually the
same form for the most diverse applications. Such
arrangements are all the more valuable on account
of the tendency to miniaturisation on small circuit
boards. using transistorised circuitry. The particu-
&;’n“ brick ” which is the subject of this article
prises a versatile keyed audio oscillator which
bas been devised and thoroughly tested by the
author, It is built-up on a 4in. x 2:5in. Veroboard

PRACTICAL WIRELESS

March, 1965

(small paxolin sheet with regular rows of holes for
aftixing components, as described in PRacTiCAL
WIRELESS, May 1964) and has seven terminals for
external connections (Fig. 1).

The basic function of this circuit is to provide
an audio output signal, of almost pure sine-wave-
form, whenever and only as long as the d.c. current
or voltage injected at P1 exceeds a certain threshold
limit which can be set over a wide range in
each case with the help of the sensitivity control
VRI (or VR1ua). The three n.p.n. silicon epitaxial

S y
[ 1@ o a 5
~4a0v Y
stabilised _

5, <K See caption

f

I
i
I R10
A R12
! no 24:7k0 | 10'(0%
| R11 1
i Ma R4 ZNIE!B 4°7kn
21 $100k0 E
g 6,
R3 & l‘ )
: R1 <%1Mﬂ' Ou*tpu*t“:/:.l5
D1 Tr2 - > approx,
L =% FEEL oo |
22k {
Input circuit! 1 sinewave),
Ji‘c:n'k::urren'c f ) _.I I*_4 !
eying 1
(see text) | c4 :
< i
-4
VR1 1 —] Tr3 1
L 5SMQ } ! 2N1613 :
log. g > _VR2
‘ RS R9 c2 c3
: \ 5-6kn§1°°';{,§ §47om * * !
S ] r 1
R1 > R14 |
L Sansitivity RI72 90 R15 2700 |
: 220k 8 220k 1
3
. S —ve .
; ® - ®
e e e e e e 9 e o e e e e e (e e S o o J
A Veroboard 4’x 2l

hg. 1: The oscillator circuit. The output frequency is determined by the capacity of the four (equal) capacitors CI-C4.
A& 1Q0pF, the frequency is about 5 kefs, at 250 pF 2 kc's, at S00pF I ke/s, at 1000pF 500 c/s, at 0-01 uF 50 c/js, at O-1uF
5 ¢/s and at 0-5uF | c/s. The relationship is thus strictly linear.
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Input circuit for voltage
keying (see text)

2

Fig. 2: The Pl input

I
i
i
@'> of the circuit of
I
i

Fig. | modiied for
voltaze keying.

- 3
Sensitivity

Z

transistors are basically in a three-stage emitter
follower cascade arrangement and are normally
cut-off because the bias applied to the base of Trl
is just less than the threshold voltage of such an
arrangement. A wvery small current injected via
Pt (a fraction of a microump in the most sensitive
setting of VR 1) cuts the cascade of three transisiors
on. whereupon the lust two, Tr2 and Tr3.
immediately commence to oscillate as a phase-shift
oscillator through the feedback network C1—C4/

PRACTICAL WIRELESS
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not absolutely essential. Fig. 4 shows how a nor-
mal type of recording head can be fed directly
from the output terminals 5, 6 and 7. R23 here
gives e, bias for the head in place of the otherwise
{for musical recordings) more usual r.f. bias. This
is quite satisfactory here, particularly if erase is
performed with a powerful permanent magnet
ovcr the pole of which the tape passes. which also
has the advantage of completely avoiding the need
for any tform of electronic bias and erase oscillator
for such a technical pulse-recording tapedeck,
therewith greatly simplifying circuilry. The erase
magnet will saturate the tape: the d.c. bias passed
into the recording head via R23 must be of
opposite polarity, iLe. such as to move the mag-
netisation of the tape away from saturation again,
to the recording operating point on the hysteresis
curve. The playback head will function normally,
using a normal playback amplifier.

When deciding to build a special tapedeck from
scratch the characteristics of the recording head
RHI1 chosen should be obtained from the makers.
These will normially state an (r.m.s.) r.f. bias
carrent and a signal current required for correct
operation.  Satisfactory perfarmance is obtained,
in most cases, with the value of R23 chosen such
thut the d.c. current obtained as bias is some two-

Morse tapper

Veroboard
. circuit
r

RI15—R17.
-+

Uses. o G40

This circuit can  be used v
for any purpose requiring this
function. The input circuit at PI |
is.  for example, more than <R18

o it ! 100k

adequately sensitive to operate 3

directly from a vacuum photocell
of the Y0OAV 1ype, whose cathode
1s then connected directly to Pl
and anode to the appropriate
positive voltage nceded to aperate
the photocell (in fact. the same
+40V line as needed to operate

R19
47k

p—

c5
(See text)l

the  Veroboard  aircuit will I
generally  do).  Whenever  the 7
photocell is illuminated. it draws

a tiny current in proportion (o
the intensity of the illumination.
With the sensitivity control VR,
the current at which the trans:s-
tors “switch on ™ and the audio
oscillation thercupon appears at
the output socket., can be adjusted between about
0-5 and 12xA. this being the normal current opera-
ting range for most photocells. The sensitivity
control VR1 will. in such applications, normally be
set so that the photocell current due to the ambient
illumination just does not " switch ™ the oscillator
on, response then being obtained only to any
“wanted 7 additional light signal.

Regarding the output circuit. this may be connec-
ted via a simple blocking capacitor and volume
control (Fig. 3) between terminals 6 and 7 to the
input of any audio amplifier, transmitter modula-
tor amplifier or to the record-player input sockets
on the recording amplifier of any conventional
domestic tape recorder. However., if you wish to
record the bursts of audio oscillation (in response
to the d.c. voltage or current pulses applied at the
input) on tape, an additional recording amplifier is

Fig. 3: Input and output connections for m.c.w. telegraphy and model controf
transmitters, as well as for electronic organs and tremolo insertion on guitar

amplifiers.

\ Veroboard

circult
@3

Fig. 4: Output connections for direct tape-recording,
without an additionai recording amplifier being requireds)
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thirds of the specified r.m.s. value for r.f. bias.
The transformer L2 must have a step-down ratio
approximately equal to the number of mA signal
current specified for the particular recording head.
The sub-miniature types sold for interstage
coupling in transistorised audio amplifiers will in
most cases be found satisfactory; conditions are
not very critical.

Practical Uses Requiring Tape Recording of the
Output

Apart from numerous applications in the control
of industrial machinery which are beyond the
scope of this article there are several interesting
amateur applications, particularly in the field of
remote control of model ships and aircraft. These
involve the prerecording of a sequence of pulses
tapped in with a Morse key at the input so that,
on playback of the tape into the modulator of the
model control transmitter, the model can be made
to respond to the particular sequence of commands
automatically without further manual attention. If
a closed loop of tape is used the sequence of
commands can be repeated indefinitely as the tape
&ocs round and round until stopped. There is a

ide field here for model control experimenters.

A transmitted signal using modulation of the
carrier with various audio frequencies is best used
here, the receiver on the model employing audio
tuned circuits of resonant reed relays to select
the individual frequencies and thereupon cause the
appropriate responses in the correct control circuits
of the model. All necessary components for
building such model control receivers, together
with profuse technical information, are stocked by
good modelmakers’ shops and are made by such
firms of world repute as, for example, Messrs.
Grundig.

The advantage of this method of model control
is that as many different commands can be sent
simultaneously ~ as different audio frequency
“ channels ” are available. Several of the Vero-
board circuits described in this article (Fig. 1) can
be made, differing solely in the value chosen for
the four capacitors (all must be equal) C1 to C4,
which determines the frequency of oscillation.
Alternatively a two-pole, multi-way wafer switch
—or a set of push-buttons—may be used to select
various skmilar networks with different C values
between the collector of Tr3 and the base of Tr2
on a single circuit. The different * channels” are
then merely no longer available simultaneously but
only successively in any order.

1t is in fact possible to use this Veroboard
circuit as a virtually complete multi-channel model-
control transmitter, the output signal at terminal 6
generally being of ample power to grid-modulate
a conventional transistorised p.a. stage, which is all
that will be required in addition on the r.f. side,
no additional modulation amplifier being neces-
sary. If a row of suitable press-buttons are used,
each having two contacts selecting and connecting
different networks between the collector and base
of Tr3 and Tr2 respectively, and a third contact in
the function of Morse tapper (Fig. 3), then by
pressing the appropriate button it will cause the
transmitter to send out the associated selective
command in each case.
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With a tapedeck connected to the output, as
shown in Fig. 4, the programme of commands
“tapped in” with the buttons can be recorded for
Subsequent automatic operation of the model
according to the predetermined programme on
playback into the transmitter modulation input.
The great advantage of the d.c. bias shown in
Fig. 4 for the recording head and of being able to
dispense entirely with an erase oscillator, using a
permanent magnet, lies in the extraordinary
simplicity of the tapedeck thereby rendered
possible. The playback amplifier need only be a
perfectly straightforward audio amplifier with an
input sensitivity in the region of 1mV, almost any
microphone amplifier advertised ready built or as’
a kit in these pages (e.g. baby alarms) being satis-
factory. [t is consequently possible to
accommodate the sub-miniature tapedeck into the
model-control transmitter casing (hand-carried

COMPONENTS LIST

Resistors:

180k€2 RI3  22kQ)
R2 1ML Ri4 270¢2
R3 1MCQ2 Ri15  220k{2
R4 100k RI6  220k(2
RS 5-6kt) RI7  220k{)
R6 220kL2 RI8  100k&2
R7 IMQ R19 47k
R8 IOMQ  R20 IMQ
R9 470k R21 IMQ
RI0O 47kt R22 3-3kQ2W
Ril 47k R23 6-8kQ2

RI2  10k()

All 109, LW carbon, unless otherwise stated
Capacitors:

C! 100pF-0-5uF

C2  100pF-0-5.F

C3  00pF-0-5uF

Cc4 100pF-0-5uF

Cs 10 times C|/C4 value

Cé6  0-1uF paper

C7 100yF electrolytic 125V

Ccs 100uF electrolytic 125V

c9 250uF electrolytic 9V
Semiconductors:

D1 S36 diode

D2  S36 diode

D3 ZL39 zener diode

D4 200/250V silicon h.t. rectifier

DS 200/250V silicon h.t. rectifier

Dé  200/250V silicon h.t. rectifier

Trt  2NI613 transistor

Tr2  2NI613 transistor Brush Crystal Co.

Tr3  2Ni613 transistor

Tosuit desired frequency
See caption Fig. |

Brush Crystal Co.,
Hythe, Southampton

Potentiometers:
VRI "5MQ) log. VRla  250kQ log.
VR2  100k{2 lin. preset sub-miniature
VR3  500kQ log.

Miscellaneous:

Mains transformer. Secondaries: 50V 30mA
(heater transformer with rewound secon-
dary)

T2  Transistor interstage transformer with 5: 1
ratio, or to suit recording head (see text)

St Mains toggle on/off switch

Fi 250mA mains fuse

Plugs, sackets, wire, piece of Veroboard 4in. x 24in.,

etc.
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portable) with a switch on the panel “auto/direct”
being included. In the auto setting the transmitter
is modulated with a prerecorded sequence of
commands from the tape: in the direct setting the
transmitter is modulated directly by the commands.
Various combinations are possible, e.g. commands
can be recorded simultaneously to direct trans-
mission so that if some hand-controlled acrobatic
antic of the model proved particularly pleasing it
can immediately or at any later time be repeated
by playing back the tape.

It is, of course, immaterial whether several
Veroboard circuits are used so that commands
such as throttle and rudder control can be given
simultaneously or whether only one switched-
frequency circuit is used for successive commands
as far as the tapedeck and receiver function is
concerned. The tape can record all frequencies
simultaneously if necessary and the receiver audio
tuned circuits will sort them out. There is only
one important practical condition, namely that the
various audio frequencies associated with the
different channels should bear no harmonic
relationships, i.e. they should not be simple
multiples or other simple ratios of each other but
rather as * odd ™ as possible. This is to avoid the
harmonics g.nerated upon distortion of the wave-

form in any one channel causing spurious
responses 1n one or more other channels. The
receiver audio tuned circuits will already be

staggered appropriately and it is then merely
necessary to trim the Veroboard circuit networks
to proper resonance (if necessary wire small
trimmers in parallel with C1 to C4).

Geiger Counters

A somewhat more specialised but nevertheless
interesting and practical use of the circuit concerns
Geiger counters, this also requiring tape recording
of the output pulses. In PRACTICAL WIRELESS,
December, 1962/January, 1963, an article was
published on an advanced Geiger head, followed
by a digital- register in the April .0 June, 1963,
issues. Finally in the December, 1963, issue, a
description was given of the many experiments
possible with this equipment which. as readers will
remember. involved among other things a study of
the natural radium-product activity in rain or
snow. This can reach enormous intensities and
decay within some three to five hours. The study
of these activities in relation to season, location
and weather patterns, as explained in the last-
named article, can be a most instructive line of
experiment for schools and clubs but it is often
rather time consuming since the counter must be
read off every few minutes after as many rains as
possible. More troublesome still is the fact that
many of the most interesting rains and thunder-
storms occur deep in the night and it is bad enough
having to get up and switch the apparatus on then
—but having to sit by it for the rest of the night
reading off the counter every few minutes is the
last straw! A second almost insurmountable
problem is involved with the fact that many of the
most interesting studies concern quick successions
of many showers in a row. A study of the changes
of radioactivity with the progress of such weather
patterns is particularly interesting but quite
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impossible with the design already published unless
one duplicates the whole set-up as many times as
the number of showers in a row to be studied.
However, the problem here is that whilst one
shower is still being studied to follow the decay of
its activity over three to five hours, the next will
maybe many more will arrive and the counter will
be ‘engaged”. Having come up against this
problem the author hit upon the idea of tape
recording the signals from the successive showers
so that these can be counted out at any later time
by replaying the tape threcugh a suitable circuit
into the digital register. The circuit described in
this article was first designed for this particular
application, 1t is only necessary to duplicate the
Geiger head the necessary number of times_and
associate each head with a Veroboard circuit giving
output pulses of a particular (in each case different)
audio frequency. All signals can be fed on to one
single continuously running tape track, using a
perfectly ordinary domestic tape recorder. The
Geiger counters will be *started up ” one after the
other as the successive showers occur and their
samples are ready. [t is not absolutely necessary
even to keep checks of the clock because the
relative timing will automatically be indicated later
on the tape counter of the recorder! Upon subse-
quent playback at any later time a tunable audio
resonant circuit (choke-coil and switched parallel
capacitors to bring it to resonance at the various
channel frequencies) is fed from the extension
speaker terminals of the tape recorder and in turn
feeds a simple rectifier circuit, much the same as
an ordinary diode detector arrangement, for recon-
stituting the original Geiger counter pulses. Each
channel, i.e. each shower, can then be played back
and registered in detail in the digital register by
tuning to each channel frequency on successive
runs. Only a single digital register unit, running
correspondingly longer, is thereby required.
Furthermore, rains and snows occurring at night,
even if only single. can be recorded and analysed
on the digital register the next day. It is only
necessary to get up in the middle of the night to
switch the Geiger counter and the tape recorder
on!

A different solution would be to use a digital
register with facilities for printing out the count at
predetermined regular intervals on an automatic
basis. This will solve problems of work at night
but still not help in the matter of recording many
showers whose radioactive overlap in time. Short
of duplicating the whole equipment several times
there is no other sensible solution apart from the
use of the Veroboard circuits described in this
article in conjunction with an ordinary domestic
tape recorder.

Modulated Continuous Wave (MCW) Telegraphy
for ‘““Ham’’ Transmitters

A useful incorporation for the Veroboard circuit
is shown in Fig. 3 which itself again has a variety
of specific uses. Bursts of the characteristic audio
frequency are obtained at an amplitude which is
adjustable  with VR3 (as volume control) in
rhythm with the tapping of the Morse key. R20,
C5 and R21 serve as key-click filter in this

—continued on page 1068
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How to Aflign a Receiver
Without Test Equipment

BY GORDON J. KING

«self in a spot when it comes to the alignment or

realignment of home constructed receivers and
receivers in for repair. This 1s because the service
sheet or building instructions stipulate the use of a
signal generator for this exercise, such an instru-
ment not always being in the possession of the
enthusiast. Indeed, the radio beginner may yet
have been able to acquire only the essential mulu-
range test meter,

Nevertheless. it is possible successfully to align
and realign radios, including a.m. and f.m. sets
and transistor portables. without any instruments
at all, and this article tells how it is done.

IT often happens that the enthusiast linds him-

Misalignment Symptoms
The term alignment implies the trimming and

stations and being dead to more distant stations and
weuak signals. Misal.gnment can also cause poor
reproduction ow.ng to a restricted or distorted res-
ponse. while the breakthrough of adjacent stutions
can prove troublesome 1f the response of the tuned
circuits is too wide.

Trimming

Let us look first at the tuned radio-frequency
(t.r.f.) receiver. which is the simplest of all types
so far as alignment is concerned. Such a receiver is
shown in the form of a block diagram in Fig. 1.
From the tuning aspect we have two stages. the
tuned r.f. amplifier and the detector. The detector
produces the audio signals which are amplified and
applied to the loudspeaker.

It is the purpose of the r.f. amplifier to receive
the very weak aerial signals. to amplify these and
then pass them on to the detector. The aerial is

supplying the r.f. stage with
hundreds of signals. so it is essen-
tial for that stage to select or tune

the required signal. Likewise the
detector stage must tune to the
required signal. Thus, both the
r.f. amplifier and the detector

Speaker

tuning of the various radio-frequency (r.f),
Aerial

Tuned .
RF. Detector = eadic)
amplitier stages
[ i

T L] S

no__Ganged | T,

Fig. I: Block diagram of tuned radio-frequency receiver.

oscillator and intermediate-frequency (i.f.) circuits
for optimum tracking, sensitivity and response. A
set which is completely out of alignment wil] not
usually function at all, while a set whose align-
ment i1s not right will exhibit various symptams.

One is an inaccuracy of scalc calibration. That
is, for example the Light Programme may tune on
Radio Luxembourg instead of the correct 1,500
metres. Moreover, the “ tracking " may be wrong,
giving the correct calibration on stations, say. at
the high frequency end of the medium wave band
and incorrect calibration on stations at the other
end of the band.

Another misalignment symptom is poor sensi-
tivity, the set working only on powerful local

must tune to the same frequency
simulianeously.

Tuning in most cases is accom-
plished by tuning capacitors. In
the early days of radio separate
tuning capacitors were used for
the r.f. amplifier and detector, the
exercise being first to tune the
detector to pick up the signal and then tune the
r.f. amplifier for maximum sensitivity (to get the
signal as loud as possible).

Modern receivers, of course, feature ganged
tun.ng capacitors, as Fig. 1 shows. and it is impor-
tant that each section of the gang tunes to exactly
the same frequency over the whole tuning range.

The design of the ganged capacitor and asso-
ciated tuning coils ensures that this happens
reasonably well but final trimming is necessary for
correct dial calibration and optimum sensitivity
over the bands. It should be noted that with t.r.f,
sets the dial calibration is established by the
detector tuming and the sensitivity by the r.f.
amplifier tuning. :
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Trimmer 1 Trimmer
Tunilrwg
4, Tuming co! A2
o coil with u o
-£ - adjustable o ] 7}
H dust iron .
7 7 core Sec%son
/ (padder) tuming
gang
SEction [Padder
tuning
gang (a) I (b)

Fig. 2: At (a) trimming is effected by a preset capacitor

across the tuning gang and padding by an adjustable

dust-iron core in the tuning coil. while at (b) a preset

capacitor across the coil serves for trimming and a similar

type of capacitor, though larger value. in series with the
tuning coil fer padding.

Padding

While it is relatively easy to arrange for the two
circuits to tune to the same frequency (or wave-
length) at on¢ point on the dial it is not quite so
easy to arrange for the tuning to be accurately
maintained over the whole of the dial. The simul-
taneous and accurate tuning of more than one
tuned circuit js called * tracking .

To secure good tracking most t.r.f. sets (and all
suncrhet sets) embody what is called a * padding
adiustment ™. This consists either of a small
trimmer-type capacitor or an adjustable dust-iron
core in the tuning coil.

In addition there are * trimming capacitors” on
each circuit.  In inexpensive Lr.tf. sets the trimmers
consist simply of compression type preset capaci-
tors on each section of the tuning gang, while more
expensive versions have separate trimmers (and
padders) for each band.

The important points to remember are that the
trimmers have the greatest eflect on the tuned
freouency at the high frequency (low wavelength)
end of the band., while the padders have the
greatest influence at the low freauency (high wave-
leneth) end of the band. Fxamnles of padders and
trimmers are shown at (a) and (b) in Fig. 2.

The idea of trimming and paddine then is to
adiust the trimmers for correct calibration and
ontimum sensitivity at a frequency at the hich
frequency end of the tuning and the padders for
like conditions at the low frequency end of the
tuning.

T.R.F. Examble

_ Now let us suppose that we have a t.rf. set that
is in need of trimming and no instruments at all.

The set should be switchcd on and allowed
thoroughly to warm up. A good aerial should be
connected and the volume control turned to

maximum. The first thing to do is to get the
circuits into anproximate alignment. This can be
done by carefully listening at the speaker while
tuning the set over the band. When the local
station is heard the r.f. trinuner should be
adjusted for maximum output.
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Next the calibration should be attended to. Say
the local station is the long wave Light Programme
and that this is coming in at 1,600m instead of
the correct 1.500m. 'This means that more capaci-
tance is required on the detector trimmer. A
compression type should be screwed in and the
station followed by tuning the set as the trimmer
i1s adjusted until the correct calibration is estab-
lished. The r.f. trimmer should then be readjusted
for maximum output at the correct tuning point on
the dial

For final adjustment the set should be tuned to
a station (say Radio Luxembourg) at the top end
of the medium wave band, rrimmed first detector
and then r.f. wise and then tuned to a station at
the bottom end of the band and then padded
detector and r.f. wise.

It is generally necessary to repeat these adjust-
ments  until no  further improvement can be
obtained at both ends of the band—both for
calibration and sensitivity. It will then be found
that stations between the two alignment points will
tune correctly on the dial and that the sensitivity is
maintained over the band.

If the station is tuning too low on the dial, say
1.400m for the Light Programme instead of
1.500m, the detector trimmer should be screwed
out. In some cascs the trimmer on a completely
misaligned set may not give the correct calibration
over its range. In that case the trimmer should be
set to its approximate mid-setting and the padder
adjusted to give the correct tuning point. After
this, of course. the process as detailled above
shonld be carried out.

For a delicate setting of sensitivity, when the
r.f. adjustments are being made. the aerial should
be very loosely coupled to the set by winding a
few turns of the aeriul wire round the aerial socket
or lead of the set. This will ensure that the r.f.
circuits are not swamped by aerial capacitance.

It is generally best first to align the medium
wave band, followed by the long wave band and
then the short wave band if fitted.

Superhet Principle

A sunerhet type recciver is a little more difficult
to handle but. once the basic principnle is under-
stood, there should be no undue problem. Fig. 3
shows the block diagram of this type of set. Here
the signals in the aerial are aonlied to the mixer
along with a signal from the local oscillator. The
aerial and oscillator signals are effectively “mixed”

*in the mixer and the output is either the sum or

the difference in terms of frequency of the two
signals.

As an example, sunnose that the incoming signal
is at a frequency of 150%c/s (that is 1.500m—the
wavelength of the Light Programme) and the
oscillator is producing a signal at 320kc/s. In the
mixer these two signals be=at together and their
sim gives a freanency of 470kc/s. while their
difference gives a freouency of 170kc/s.

In practice either the sum or the difference
frequency is selected and tuncd by the intermediate
frequency (i.f.) tuned circuits. The standard a.m.
i.f. these days is 470kc/s, so the sum frequency of
the example given above would be selected.
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If the difference frequency is selected as the i.t.
then the oscillator would produce a signal of
620kc/s to beat with the 150kc/s of the Light
Programme (1.e. 620 munus 150 equals 470).

Clearly then the muxer and oscillator tuning
must always be out of step with each other over
the whole tuning range by an amount equal to the
i.f.  This is one thing that the alignment process
has to ensure. It also has to ensure that the i.f.
tuning 1s correct and that each Lf. transformer
winding is tuned to the same frequency.

Let us assume that we have a completely
misaligned set to deal with. What we want is
breakthrough of some sort of signal just to get a
start on tuning the i.f.s. for as these come into
tune so the sensitivity of the whole set rises and
the remaining alignment becomes possible using
off-air signals.

Peaking the I.F.s

One way found by the author that can be
adopted to peak the if.s somewhere within their
tuning range 1s to connect the screen of the tele-
vision aerial’s downlead, via a 100pF capacitor, to
the signal grid of the mixer section of the
frequency changer valve (note that the frequency
changer is the valve that performs both functions
of mixing and producing a local oscillator signal.
Communications type sets and certain domestic

models employ separate valves for mixer and
oscillator).
When this connection is made and the set’s

volume control turned fully up, slight clicks and a
hiss can be heard in the speaker. If the i.f.s are
miles off tung the noise output will be very weak,
but as the transformers are brought into tune so
the output will increase and a Continental station
may be heard in the background.

The idea then is carefully to adjust the i.f. cores
in turn, starting from that nearest to the detector
(see Fig. 3) and working back towards the mixer
(frequency changer) unti! the bachground dis-
turbances are at their loudest. When this has been
achieved one can rest assured that the iif. windings
are all tuned to the same frequency.

This may not be the exact i.f. frequency but it
will not be a long way out if the noise peak is
arranged to occur when the trimmers are approxi-
mately halfway within their range of adjustment.
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An adjustment of greater accuracy can be made
later 1f necessary.

Having esiabiished a setting for the i.f. tuning
the next step s to adjust the local oscillator and
mixer tuning on a local station. This time the
long wave should be adjusted first and, since the
Lignt Programme puts a strong signal into most
areas, this is a good station to work with,

With the television downlead connected still to
the nuxer signal grid the set should be switched to
long wave and the tuning carefully adjusted until
the Light Programme is heard. It may be very
weak and well off calibration, but if the set is
without fault, apart from being misaligned, then it
will be.found somewhere on the dial.

When it is found the long wave local oscillator
rrimmer should be adjusted step by step to put the
l.ight Programme nearer and necarer the correct
point on the tuning d.al until eventually the correct
tuning roint is established. Tests will have to be
made to see which way the oscillator trimmer
needs to be turncd to move the station tuning in
the required direction.

The programme should now be coming in very
loud. though interference and whistles may be
troublesome. At this stage the television downlead
should be disconnected and the correct aerial
plugged into the proper aerial socket (if fitted).
The signal will now be weakened again but it will
soon be brought back to its correct volume by
adjusting the mixer trimmer. The interference and
whistle should then disappear.

Snags

The set is now in approximate alignment on the
long wave band but to arrive at that condition
several snags may be encountered. It may be
found. for instance, that the Light Programme
cannot be tuned at the correct position on the dial
at any setting of the oscillator trimmer. In that
event a check should be made to ensure that the
dial drive is working properly and that the cursor
(or dial) corresponds to the high frequency (low
wavelength) end of the scale when the gang is fully
open and to the low frequency (high wavelength)
end when fully closed. A check should also be
made to ensure that the gang spindle or dial drive
is tightly secured and not slipping in any way.

If all is well here a badly misadjusted long wave
padder may be responsible. Initially this should
be set to the centre of its adjustment. If this is

Mixer gang correct then the i.f. is too far away’from its correct
lr frequency.
7 = LF. : (R
\ transtorimer transformer
] - — P
! ]
: Mixer l E L LF. l
! : amplifier Detector  ——=3-
i [ audio
1 L - stages
]
' Local
| oscillator ) )
Ganged Fig. 3: Block diagram of the superhet receiver.
H
1
! [] %4
RS ___,/" Oscillator gang
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To correct for this the long wave oscillator
trimmer should be adjusted as far as possible to
bring the tuning as close as possible to the Light
Programme (1,500m) on the dial. It will either be
wide open or very tightly compressed. If wide
open it should be closed up several turns or if
tightly compressed it should be opened a little to
give scope for eventual further adjustment. The
Light Programme should then be retuned on the
dial, the tuning error being a little greater than
previously of course.

The idea now is to adjust the if. tuning to
correct the tuning error. This is not difficult. The
core of the winding connected to the detector
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locate the adjustments for specific bands.

The oscillator trimmers and padders, however,
can be discovered by touching the *live ” side of
the component with the blade of a screwdriver
while a finger is resting on the blade (keep the
other hand clear of the chassis to avoid shock).
If. for instance, the set is receiving a medium wave
signal, contacting the medium wave oscillator
component in the manner described will detune the
signal.

The adjusting components for the mixer or r.f.
stage (note that some superhets also feature an r.f.
stage with a three-gang tuning capacitor) when
contacted in a like manner will give rise to loud

clicks from the speaker. The
trimmer or padder which is not

Bandwidth ) in circuit at the time will result
I "ﬂw’{ in zero response.
PN . i Sets using ferrite rod aerials
] ; I need no special attention and
"_e'l";l?:r?cy ‘ ‘ E the instrument-less alignment
? ) ¢ 1 ) H ! procedures outlined in the fore-
. :' M : going can be adopted with them
= ! 2 Turied | also.
= 1 : 2= 0 frequency:
o I i s} I y |
P ! : ;
[ ' | i I F.M. Sets
l t
Frequency ———as FrequenCy ——» F.M. sets utilise the superhet
(a) (b) principle and basically the

Fig. 4: Response curves. The narrow curve of restri..ted bandwidth (a) may
attenuate the treble response and also aggravate the effects of oscillator drift
in f.m. sets, and in f.m. sets the wider response of (b) is often to be preferred.
A response of extended bandwidth cannot, however, be used in g.m. sets for
fear of adjacent stations breaking into the wanted tuned station.

should first be adjusted—one wav and then the
other to find out which way the trimmers need to
be adjusted to give correction—a little at a time to
bring the tuning nearer to the correct point on :he
dial.

This should be done in stages and after each
stage the remaining three 1.f. cores should be
adjusted for maximum output. Eventually it will
be found that the i.f.s will peak when the dial is
tuned spot on the Light Programme calibration
mark.

One can then be certain that the if.s are very
closely tuned to their correct frequency, for only if
that condition exists will it be possible to establish
the correct dial tuning within normal range of the
oscillator trimmer.

Once the ifs are correctly tuned, alignment of
the rest of the set resolves almost to that as
explained for t.r.f. sets. Trimmers and padders on
all but the most inexpensive receivers exist for
each band and these are adjusted respectively on a
station marked on the dial at the top of the band
and then at the bottom of the band, making repeat
adjustments until the best tracking is achieved.

Trimmer Location

Some mains sets use a bank of trimmers and a
corresponding bank of padders and unless the
service sheet is available it may be difficult to

alignment information already
given applies also to this type
of set. There are now plenty of
f.m. stations on the air and very
strong signals are delivered by
local stations via correctly cut
f.m. (Band I1) aerials.

Frequencies of local stations are given in the

Radio Times. The Light Programme has the
lowest  frequency and the Home Service the
highest frequency. This is easy to remember

taking the L of Light for low and the H of Home
for high. The Third Programme has a frequency
between the Light and Home.

The ratio detector or discriminator may need
special attention after the basic alignment process.
This should be adjusted for the best quality
reception. ensuring that each tuning point has only
a single major peak. Two or three peak tuning
means that the i.f. response is faulty.

Magic eye tuning indicators can be of consider~
able assistance for instrument-less alignment. Such
indicators increase in deflection for increase in
signal strength. Thus they can be used as an
output indicator to reveal when, say, the if.
transformers are tuned to optimum frequency or
when the tuned circuits are peaked.

I.LF. transformers peaking in f.m. sets may not
be desirable, for a sharp response (Fig. 4a) can
suppress the higher order sidebands and impair
the treble response. After peaking as a pre-
liminary adjustment, slight detuning may be
warranted to give a flatter top to the response as
shown at Fig. 4b. Insufficient bandwidth can also
aggravate oscillator or tuning drift effects on f.m.
sets.
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from a number of different materials and in a
range of styles. The principal materials for
amateur use are aluminium, wood, and synthetics.

CAB]NETS for radio or test gear can be made

Aluminium Cabinets

The general hints given in Part 1 for making
aluminium chassis also apply when making: alu-
minium cabinets, i.e. drilling methods.

Sheet aluminium is best cut with the aid of a
hacksaw, large holes with a fret saw using metal
cutting blades. When marking out prior to bending,
if the drawing shows external dimensions of chassis
of cabinet, the score lines along which the bends
are to be made must be marked short of the over-
all dimensions by the thickness of the metal for
each bend.

When bending the metal, if a special bending
machine is not available, a normal vice can be
- used. But if a depth of bend greater than about 3in.
is required, as it will be for most cabinet making
jobs, a carpenter’s vice may be used, using a
bending technique similar to that already outlined.

If no carpenter’s vice is available, use pieces of
wood, of suitable size, clamped to the metal with a
pair of carpenter’s clamps, the wooden blocks

BY F. L. THURSTON

being used.in a similar fashion to the jaws of the
carpenter’s vice. The wood used should be of a
fairly hard type if a good sharp bend is to be
obtained.

Failing all of these alternatives, the bending
operation can be performed at reasonable cost by
one of the many firms that specialise in this kind
of work, some of whom advertise in this magazine.

Several basic cabinet Slyles are available, and
Fig. 7 shows.a type made from a single sheet of
metal forming an open-ended box into which a
complete chassis and front panel assembly may be
fitted. The front panel is bolted to the cabinet by
means of “ clinch ™ nuts secured into flanges at the
front of the cabinet.

Clinch nuts are similar to normal nuts but have
a tubular extension on one side which is drilled
out to give clearance of the bolt. When the clinch
nut is bolted to'a piece of metal a hole is drilled of
such a size as to just give clearance to the outside
diameter. of the tube and the hole is then counter-
sunk. -

The nut is then pushed into the hole from the
blank side of the metal and the tube is peened over
into the countersink, securing the nut to the metal
panel: The’ inset of Fig. 7 shows the principle
involved. If a suitable peening punch is not avail-
able a ball bearing can be used as a substitute.

(o] o
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Note: Bend line for rear panel must be
[ set back from the main bend
ine by thickness of the basic metal

Bottom

Clinch nut LEiH |
peened to panel

Fixing holes for clinch nuts (see inset)

Fig. 7: An open-ended aluminium cabmet made from a smgle sheet of metal.
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BRAND NEW AM/FM (V.H.F.) RADIO GRAM
CHASSIS AT £13.13.0 (Carriage Pai

Chassis size la x b! x 57in. high. New ma,uuhcture Dial 14} x 4in.

2 colours, pr 1y crean, 200-2 A.C.only.

Pick-up. Eat. Speaker. Ae,, k., and lhpo]e sockets, Five push buttone—
OFF LW, M.W., I'.M, d.ll\l ratn. Aligned and tested. O.P. Transformer.
Tone control. 1000-1800 M. 200-550 M.; 88-9% Me/s. Valves EZS0 rect.;

BUHKL, EFR0, EARCS, ELSY, ECCR5.  For 3-ohm speaker.
10 x thn. APTICAL SPEAKER 25/~ to purchasers ol this chaasis.
TERMS: (hassis) £3.10.0 down and 5 monthly payweuts of £2.4.0. Cheap

Roow Dipole for V.1LF., 12/6. Feeder 8d. per yard.,
ALTERNATIVE DESIGN. L.W. 1000-1900 M.: 8.W. (9-15 Mc/s): M.W.
160-475 M0 VLILIY, 87-100 Mea Gram posihion.  Otherwise sunilar to
above chassi Price £15.15.0 (carr. paid). TERMS: £3.10.0 dowun and
6 monthly payments of £2.4.0. Circuit diagram 2/6.

“REALISTIC”

“‘SEVEN’ Y
7 Transiztor Superhet. 350 L ~
Milliwatt output 4-inch speaker. - 9
All components mounted on a »
single prluted cirenit  board - -~
size 3% x in. in one complete Yo >
assembly. Plastic cabinet. with < =
carryiug haudle, size 7 x 10 x o 4
3iin. External Socket for car L i -
aerial. Ferrite rod aerial. e «‘J
Price for the complete parcel
inchiding  Transistors, Cabinet, PP9 Battery 8/9. Data and instruc-
Bpeaker. ete. and full Con- tions separately 2/8. Refunded if

struction Data:

you purchase the parcel.
P. & P.4/6.

Any parts supplied separately.

£5.19.6

4 TRANSISTOR
MINIATURE PUSH-PULL
AUDIO AMPLIFIER
HIGH IMPEDANCE

4in. x 2[in. l4in. aver transformers. Output for
Suitable for microphone, record player guitar and
Frequency range 100 cps. to 23 Kceps.
Instruction sheet provided. Fuliy wired ready
200 mW. 35/-; 500 W, 41/-, (P. & P. 2/5 each.)

PRINTED CIRCUIT.
3-ohm speaker.
intercom. 9 volt battery required.
Push-pull output class B.

for use. Two types.

PUSH-PULL O.P.
£5.5.0

(6/- Carr.)
Brand new 200-24) A.C. mains
Bass, treble aund vol. controls,
with ves EZny, ECCR3 and
KLad's giving full 8 w. Chassiy
12 x 3} x 3in. With o.p. trans.
for 2-3 ohm speaker. Front panel
(normally screwed to chasasis) may be removed and uscd a¢ "Hying panel.”

LAFAYETTE BRAND TAPE
FULLY GUARANTEED AT RECORD LOW PRICES
MYLAR BASE

7in. Stand. play, 1,200f8, 13/9
7in. Long play, 1,RUOft. 21/8
bin. Double play. 1..’00f! 18/8
24/9
N .. . 27/8
3in. Triple play, 450(t. (P]am white boxes), 13/9
4in. Triple play, 900it. (Plain white boxes), 24/9
5in, Triple play. L,®00ft. (Plain white boxes) 46/9
§2in. Triple play, 2,400it. (Plain white boxes\ 60/6
7in. Triple play, 001t. (Unboxed) 82/6
ACETATE BASE MESSAGE TAPES
5in. Stand. play, 600ft. ... 8/10  3in. Stand. play 3/9
Zin. Stand. play, L2ooit. .. 12/2  din. 5/6
bin. Long play, 00it. 11/-  3in. 8/3

51in. Loug play, 1.200f¢. .. 13/9  3in. Triple play. 450t. ..., 15/6
7in. Long play, 1,800it. .. .. 18/6
Poatage 1/- per reel (4 or more post free)

SELF-POWERED VHF TUNER
CHASSIS. Covering 88-95 Mc/a. Mullard
permeability tuner.  Dima. 8 x 6 x
Bin. high. Valves ECCR5 and 2-EFs9's
plus 2 diodes with EZ%) rectifier. Mains
transformer.  Fully wired and tested
ONLY £8.17.8 (carr. paid). Room dipole
12/8. Feeder 8d. per yard.

The "SCALA” for only £7.10.8 carr.
paid. 8§ x 2 x 5Hn. high. Choice of
colours. Rexine. M.W. and L.W.

Ferrite aerial Battery /9 extra. Printed
cireuit. Nicely styled. A professional
job 3in. speaker. Fully tunable M.W.
and L.W. Buperhet circuit.

BATTERY ELIMINATOR
For 4 Low Conaurbption Valves (96 range) Y0v. 15mA and 1.4v. 125mA
42/8 (4/-). 200-250v. A, Also for 250inA. 1.4v. and 90v. bimA at
same price. Two separate units to replace existing batteries, 4 x 23 x 24in.
and 3 x 2} x 14in.
ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE
STATED. TESTED BEFORE DESPATCH. Dulivery by return.
Terms available on Items over £5. Send 6d. (stawps will do) for 20 page
iilustrated cataiogue. C.O.0 26 extra.

ALL ITEMS GUARANTEED 12 MONTHS.
Regret overseas orders cannot be executed.

GLADSTONE RADIO

NOTE NEW ADDRESS:— (CLOSED
66 ELMS ROAD, ALDERSHOT, Hants, WED)

(2 mins. from Station and Buses). Aldershot 22240

VALVES 3 MONTHS

4 to 5 WATT HIGH GAIN AMPLIFIER

Only £5.15.0. (P. & P. 5/-). suitable for record player, radio, tape after
eqnalwauun Double wound maine transformer. Fully buiit. For A.C. mains
of 2007250 v. 14 d.p. neg. feedback. Controls are volume (on/off), treble
and bass,  Contact cooled metal rectifier (bridge);: ECC 83 and EL 84
valves. Qutput for 3 ohiu speaker. Chassis aize 67 a 6in. (xuuudmg spindle)
mz;all height, including valves, 5iin. High and low input by Pbeno
sockets.

E.M.l. 4-SPEED PLAYER & P.U.
8. metal turntabile. 200-250 v. motor,
(P & P.a/b).

(separate)
Turnover head. Our price 50/6

2, WATT AMPLIFIER—SPECIAL OFFER TO
CLEAR STOCKS

Our price ONLY 39/6 (post 3/-); a few only: valves EF91 and ECLS2
with metal rectifier: 6 x 4 x 1jin. lugh (o, over BECL82), Maioa trans,
and o.p. with vol. and tone controis: on-off; co-ax. input.

GRAMOPHONE AMPLIFIERS AND PLAYERS

1¢ watt type. With 6 x din. speaker. Bare 13} x Tlin. 200-240v. A.C.
ECL#®2 and Rectitier. Tune and Volume OO switch. Two knobs. Ready
to play. 49/8, post 5/-.

4 watt type. Valvex UYS5, UF8Y and UL 200-240v. A.C. Covered
battle 13} x Thu. {tin. speaker), 3 frunt controly; bass, treble, on-oft/vol
€0/+, pust Double wound wains transiormer,

Cabinet to tit either type with plain motor hoard £3 carr. pd. Complete
record player o beantinlly styled cabinet, fully built (NOT A KIT),
£10.17.6, with UAl4 4-speed autochanger, or with Garrard Autoslim
4-speed autochanger, £11.5.0.

Single Player in Cab, 14}x1313}in. B.8.R. Monarch 4-speed deck, $8.9.6.

ADVANCE INFORMATION ON 30 WATT
TRANSISTORISED AMPLIFIER

Chassis gize 7 x 7 X 4in. input for 500-ohmn (50 mV for full output) and
500K (3mV for tull output). 14 d.b. veg. feedback. (ontrols are volume
ton/off), hass, treble. Transistors 2 x NKT 401, 1 x 452, 2 x 262, 1 x 264
Fitted with carryving handle. Input standard Jack sockets. Output and
supply on termuual block. Black matt tinieh. Price £15.15.0 (P. & P. 6/-)

Write for details

TAPE RECORDER AMPLIFIER
Fully built. Fronut panei 12} x 3in. Chaassia size 10§x5x4in. Valvea EF886,
ECC83 and 2-E L4, Controls (1) MIC. Vel. (2) Tuner/P.U. Vol. (3) Play
hack or monitor. (4) Tone. 2 jack nm keir ‘ur ‘uner/P U. and MI
for superitmpose. Heparate power pack
For Collaro studio deck only. Price £8.14.0. (6/- P & P.).

4-SPEED AUTOC\HANGERS
BSR-UAM ...
url,\rffkkﬁmn AVTOSLIM

STEREO

Carr! bJ- each

13 x 8in. LOUDSPEAKERS 49/6 wostam -

Three ohm. Ceramic magnet of latest type. BRAND NEW.

CM21. CRYSTAL MICROPHONE

‘With 3.5 mm. jack plug, 12/6 (Post i/6).

HEATER TRANSFORMER
Mains input giving 6.2v. 2 amp. Size 2] x 2 x lin. (2}in. over
5/6 ea. Less 109 for 12, or 209 for 50. P. & P. /- tor 1 b0 &
more than six.
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UNL|M|TED OPPORTUNITIES exist today for ‘'getting

. but only for the fully trained man. Let ICS's tuition

develop your talents and help you to success.

STUDY S8 EASY with ICS guidance. The courses are
thorough. Printed manuals, fully illustrated, make study simple
and progress sure.

YOUR ROAD TO SUCCESS can start from here—today.

Complete this coupon and post it to us, for full particulars of the
course which interests you. MODERATE FEES INCLUDE ALL
BOOKS.

Take the right course now. . .

ADVERTISING & ARTI HORTICULTURE

Copywriting Home (Gariening

Layout & Typography Park tiardening

Commerrial Tllustrating Market Gardening

Oil & Waler Colour MANAGEMENT

BUILDING & CIVIL ENG'NG Rusiness Management

Architecture, Brickiaying Hotel Management

Buildng Construction Industriai Management

Builders’ Draughtsnuan Office Management

Builders' Quantitica Personnel Mpuagemem

Interior Decorativn Public Relations (1Pi)
Worke Management

Work study

KForemanahip

MECHANICAL & MOTOR ENG'NG

Eagineering Maths.

Lhesel Engines, Welding

Iudustrial Instrumentation

Workshop Practice

Quantity Survering
Heating & Ventiation
Carpentry & Joinery
COMMERCE
Book-keeping
Accountancy & Costing
Business Training
Office Training

Purchasing, Storekesplng ;:Pfxgrg B&tgg:niu. et
Becretaryship POLICE

Shorthand & Typing
Computer Programuing
Small Business Owners
DRAUGHTSMANSHIP
Architectural Mechanical
Drawing Office Practice
ELECTRONICS

Computer {(Educ. Bubj,)
Electronic Technicians
Industrial Electronice
FARMING

Arable & Livestock

Pig & Pouitry Keeping

Farm Mapagement & Accounts
GENERAL EDUCATION
G.C.E. subjects at Ordiuary &
Advanced Level

Good English

Foreign Languages

INTENSIVE COACHING for all principal examinations
.E., Secretaryship, Accountancy. Engineering,
Work Study. Management Radio, Architecture and
Surveying. Special course for G.C.E. French Oral Test.

Member of the Association of British Correspondence Colieges

Stavt rodey N CS ol
|

| INTERNATIONAL CORRESPONDENCE SCHOOLS
(Dept. 172)
l intertext House, Parkgate Rd., London, Sw. 1]

Entrance Exatnination
Police Fromotion
PHOTOGRAPHY

Practical Photography
RADIO, TV & ELECTRICAL
Bervicing & Engincering
Raudio Construction (with Kite)
LML Certificates
Telecommunications
Electricians®

Electrical Coutractors
SELLING

Company Reps.

Hales Management
Marketing

WRITING FOR PROPIT
Telrvigion Senptwriting
Shortestary Writing
Free-lance Journallam

I Send FREE book on..........

INAMBe et tiiienieeieiiiaceeieaciosssssariiescscsscosscsessessassssssosssssssseses

l Address

l Qccupation eenereeniarerionenerain
[ . . 365y

INTERMATIONAL - CORRESPONDENCE - SCHOOLS

‘ 3
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v A L “ ES . NEW! TESTED! GUARANTEED!
SETS 1kd 185 1T+ 334 3V, DAY, DFDL DKL DLY2 DL94 Set
o1 4 for 18/~ DAFHS, DIOG, DIXBs, DLOG: 4 tor 23/8.
1ATGT  7/8787 8j- DFYl  2f8/ECLY2 /- PCYS  6/9)U47 8/
1D3 0/6/7C3 B DEGS B BCLAE 9 PCT o FfLay 9/4
1H3GT 8/3|7C8 76 D78 3/8|EF3y 834 5/6] Usu 8/-
INSGT  8/-[7U7 5/0 DIT7  44-l1k41 CC8Y 978 Us2 4/8
1R3 4/8(7Y 4 §/- DHRL 12/8 EF42  4/8/PCK¥  6/9| U54 8/9
145 3/9(12AT7  3/9 K32 8/~EF0  4/3 PCFY2  8/9|U'73 8/9
1T4 2/812AU7  4/8 DKL 4/ K185 5/-|PUF34  7/8| U191 9/3
2P 19/6;1 2ANT 4/ DKOI B/BIENSE 8/3IPCrHA 918 | U281 8/8
3A5 S/OHUK7UT 43'DIKYE  6/8 K1y 4/3 po l"ﬂl»b 916 | Uzol 94-
304 4/10LIKRGT 8/9| D13 U EF 2/9 :
384 48 12Q7GT 4/3 DL33  8/9j kL 2/8
3v4 5/8'19BGIGG 8/9 DLY2 4/ 3 78
504G 4/6|20Lt 12/6 LYY 5/0|EL: 11/9
SYBGT 5/320P4  13/8 DLYS  6/-|1 73
5/4(./uT8/- 20P5  11/9 DY88  6/9 4/9
6AL3 /- 23LGGT 4/9 DYR7  8J-IB 5/8
GAQA e/. S0CLS B8 KABCRO 6/- KM 711
SATS  4/-30FLL  B/6 EAF42  8)- KV 6/3
HBAG  8/-30L15  9/6'EB4l  4/-E 7}
GBES 8/3 3uP4  13/61KLu1 2/-1E 8/3 PEN36C
GRUNG 12/ 30P19  13/8] L RC33 5/- 2 -
BBHS  B/- H0PL]  B/-[ERC4L 7/ 8/-|PL36
GBJ4 5/6 30PL13 10/9|ERIY0  6/- 5/8 |PLAL
GU13 3/83548 14/~ BBFR3  7/6K4 5/8|PLB2
6K 14 9/=35L6UT G6/3'EBFH9  @/-¥ G168 |PLK3
8173 4/6) AGT 6/-EBL2I 10/6 4/~ |1 Lud
GK7G 1/633KU  8/BIECU40  8/B|EZAL  4/8|PX
BK7GT  5/3|AC/VE2 ECCKL 879 1 w4/500 a:3(p
BR30 4/3 12/8 ECCs2 4/9|G 14/8 1
GIKNUT  7/8]AZ31 /8 ECCR3  7/- 8/91PY80
sP2s  9/6/B3G 4/6' 10084 B/3[KT3E  4/8 PYSL
G760 4/81CCH3S 12/9/10Cxs §/3/K'1'76 B8/-PY8&2
BRTGT ,/a‘u,.m 8/6 PCIRD /3 MEL400 15/- 1P Y83
BELTGT 4/9'CYL  12/8 BCPB2 §/3IMUL4 5/.[pYSs
G6INTUT 3/9 DAC3I2  8/8 EUTS8 10/8|MVB/PENR PYR00
6V6G 3/9 DARYL 3/9 ECHA3  6/- 12/6/TH2IC 9/6)VP4B 18/6
GVEUT 8/6 DAF96  @/- KCH42 8/3|N1S  4/10{TH233 %9 W76 3/8
6X4 !uucw 8/9/KCH31 6/3IN108  16/§|U25 8/6| W77 2/6
6X5GT 6/8 D33 8/-IECLR0  8/310D3 4/61U24 )3 8/9| w729 18/6

READERS RADIO

24 COLBERG PLACE, and at C5 TORQUAY GARDENS,
STAMFORD HILL REDBRIDGE ILFORD,
LONDON, N.i6. STA 4587 ESSEX. CRE 744|

Poat 6d. per valve extra. Any Parce: [nsured aguinst Damage 1o Transit 6d extra.
Any C.0.D. Parcel 4/3 sxtra.

EXPRESS ELECTRONICS

FOR THE FOLLOWING BRAND NEW UNITS
AMPLIFIERS
TRIPLETONE HI-FI MAJOR 12 watt .. £1518.6
TRIPLETONE CONVERTIBLE 5 watt £6.19.6
LINEAR 3 watt £6. 6.0
LINEAR DIATONIC 12 wart . £12.12,0
LINEAR CONCHORD 30 wate et eee  £16.16.0
ADASTRA 3-3 4 watt €4.12.6
LEAK TLI2 . 14 watt 000 £18.18.0
LEAK VARISLOPE PRE AMP o £15.15.0
LEAK TL50 . 50 watt . £33.12,0
QUAD 15 watt . £22. 10
QUAD STEREO/MONO PRE-AMP ... . [ €15 00
LOUDSPEAKERS -
GOODMANS AXIETTE 8in. 6 watt £5. 5.0
GOODMANS AXIOM 10in. 10 watt £6. 6.0
GOODMANS AXIOM 201 IS watt .. €10.i5.0
BAKERS 'SELHURST’ 3 or 15 ohm
JUNIOR 8in. 8 watt ioam ... £5. 5.0
STALWART [2in. ... 15 watt £5. 5.0
BASS GUITAR l2in. a 20 watt 0o £5. 5.0
STANDARD Heavy Duty 12in. 20 watt £€7. 7.0
BASS Heavy Duty [2in. ... 25 watt £12.12.0
AUDITORIUM i15in. owo 35 watt 900 . £18.18.0
RECORD PLAYERS
GARRARD SRPI0 4-spead oco £4.17.5
GARRARD AUTOSLIM 4-speod £6. 7.6
GARRARD ATé TRANSCRIPTION o0 £9.17.6
GARRARD 4HF TRANSCRIPTION £14.17.6
GARRARD A LAB SERIES £17.10.0
GARRARD 301 LAB SERIES eer .. £19. 5.0

DELIVERED FREE U.K.
S.A.E. WITH ALL ENQUIRIES

EXPRESS ELECTRONICS

32 SOUTH END, CROYDON, SURREY
Telephone: Croydon 9186
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A  method of construction
which invelves no bending of
sheet metal at all is shown in
Fig. 11. A skeleton frame, made
from steel or aluminium angle, is

i i
' ]
(3 ]
{ side |
[ ]
t '
i i

1

assembled and individual top,
bottom, front, rear and side
panels bolted to it, using clinch
nuts secured to the trame.

An advantage of this method,
which is widely used for large
commercial equipment, is that the

Fig. 8 (above): Another method of constructing a cabinet on the lines of that
of Fig. 7, and Fig. 9 (below): an easier method of achieving the same result.

frame can be used as a basic part
of the chassis assembly, separate
sub-units being bolted to it
Strengthening struts are added
where required. When cutting the
panels care should be taken to
ensure that a good final fit is
obtained, i.e., some panels may
have to be made larger than the
basic frame if unsightly cracks in

) o
° " Rear o
(-] -]
AR T, VA - W N VA - P, NN O O
i Y
[} 1
1
Side ! Top ! -Side Bottom
] f .
1] 1
3 i
R o A R ity N o N (Rt ey,

the finished cabinet are to be
avoided.

A variation on this theme is
shown in Fig. 12, which shows a
close up detail of a frame unit
made from a composite assembly
of Zin. and lin. angle. The com-

The cabine: of Fig. 7 is very robust but difficult
to bend. The same final shape can be obtained by
using a number of different methods of construc-
tion, as shown in Figs. 8 and 9.

A different style of construction is shown in
Fig. 10. The front and rear panels are bolted
directly to the chassis and a separate bottom plate
and cover unit are used. A pair of clinch nuts are
bolted to each side of the chassis and holes drilled
in the side of the top cover to line up with them.

Four clamp plates, drilled out and tapped, are
secured to the top cover with countersunk screws
and line-up holes drilled in the front panel,
enabling the whole assembly to be fitted together.

Rear panel*

Bottom
plate

Front panel

Fig. 10: Another approach to the problem of cabinet construction.

Cover unit

4 clamp plates
bolted inside
cover unit

plete frame assembled in the
same way as that of Fig. 11, but
the finished article now gives a number of recess
areas, available between the 1lin. angle, to take
each of the main panels, which may be bolted to
the lin. frame.

“The advantage of this system is that the panels
can be cut to the dimensions of the recesses, with-
out the danger of making expensive mis-calcula-
tions when allowing for overlap. Any slight errors
will be masked by the recesses, and the complete
assembly, when painted, has an attractive appear-
ance, the 4in. framework standing proud of the
panels.

If ventilation holes are to be provided in the
cabinet, the easiest method is to provide a cut out
-and bolt one of the commercially
available grilles over it. Alterna-
tively, a large number of drill
holes can be provided as long as
great care is taken in positioning
them.

Ventilation louvres can be
made by two methods. Fig. 13a
shows a “handle” type and the
“mould” required for making
them. To make the mould, cut
out a piece of steel plate, the
same thickness as the depth of
the louvres, the cut-out being
“ negative ¥, and, after case
hardening, bolt down to a hard-
wood base. Cut a slot in the
panel to be formed, and press the
metal slightly outward under
finger pressure, then locate the
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Clinch nuts

i i&drgqof vgr?t I'lltlon'
louyres
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“lip” that results in the lower
edge of the recessed mould. A
soft mallet is used to force the
panel into the shape of the
mould.

When making the mould. keep
the overall width only slightly
greater than that of the louvre,
otherwise it will not be possible
to space the individual louvres
reasonably close together.

The * venetian blind ” type of
slot (Fig. 13b) required no mould.
The positions are marked out and
cut, using a metal cutting fret saw
after drilling a small pilot hole.
Cut only as far as shown, and
then, using either finger pressure
or a pair of pliers, bend as
shown.

Both of the above methods
require a certain amount of prac-
tice before really good results are

Fig. 1l: This method of construction
requires no bending of metal.

Fig. 12: %in. and lin. angled metal bolted together with
countersunk bolits can be used to make a cabinet frame.

Part of pane! showIng
ventilation slots

obtained, and a few test runs should be made on
a piece of scrap aluminium first.

Plastics and Insulating Materials

Most plastics materials can be bent under the
application of heat and thus may be used for some
forms of cabinet construction. If sutficient heat is
applied the material can be melted. Fittings such
as nuts, bolts, hinges, etc., may therefore be heated
and moulded permanently into the plastics if
needed.

Most plastics are easily worked, and special
glues are available for fitting
plastics to plastics or to other
materials, If only two-dimen-
sional bends are required, the
plastics can be heated locally and
bent around a wooden former to
obtain the required shape. If
three dimensional shapes are
required, it will be necessary to
make a male or female mould
and apply heat over a large area
when shaping the material on the
mould.

Most non-plastics insulating

materials are non-malleable but
i’ﬁﬁ?& can be cut and drilled fairly
\ easily. Both of the materials
mentioned above are best suited
for use in the type of construc-
‘%ﬁag tion shown in Fig. 11, where
simple panels are used.

Part Three Next Month

Fig. 13: Methods of forming louvres
for ventilation purposes.
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Preventing Accidental Tape Erasure

FIYHERE is no perfect system of preventing
accidental erasure of wanted recordings and
many recorders have mechanical or electrical

*“reminders ” that the instrument is switched to

“record " and, therefore, will erase any previous

recording.

An additional precaution which will prevent
erasure, unless a microphone plug or other signal
source plug is plugged in the appropriate socket,
is described below.

Using sockets of the Bulgin J14 type. the grid
of the r.f. erase and bias oscillator valve is earthed
until a plug is inserted and, of course, with the
grid shorted to chassis erasure is impossible. even
though the instrument is switched to * record .

This feature is well worth incorporating because
if the instrument is being used for playback only
and a microphone is not available for plugging-in,
then the recordings are safe.

A single screened and insulated lead is taken
from the oscillator valve grid pin to the jack
socket (see diagram). The outer screen should be
taken to the nearest chassis point at the valve
socket. .

This system cannot be used with recorder
amplifiers which use a common output/oscillator
valve. however the erase head feed or winding can
be shorted via the jack socket but it will be found
that the bias current will partially erase. This is
better than losing the recording. [ |

BY J. SCOTT

To grid of tirst AF valve
via tape recorder switching

Yo o
e e
To grid ot
erase and bias
' %/ oscillator valve
Add new Screened lead,earth at
oscillator valve socket

Fig. 1: The input circuit arrangement for the recorder

with a single socket.
High
gain
input

To 1st AF
valve

vV

NI — ]
W

\ /1-—_—: To
Low

gain 1 osc. grid
input V2 \

Fig. 2; The arrangement for recorders with two input
sockets.

““Practical Electronics”’

Digitron tubes.

“Practical Television’’

outstanding design.
the lesser-experienced enthusiast.

station.

You can’t afford to miss these March issues!

® ELECTRIC CLOCK with digital display.
® AUTOMATIC PARKING LIGHT. Dusk to dawn switching.
@® TRANSISTOR TUNER covering M.W. and L.W. bands.

® VERSATILE OSCILLOSCOPE for servicing electronic equipment.
Plus: another 8 pages of the Guide to Semiconductor Circuit Design.

® IMPROVING THE P.T. CCTV CAMERA. Some further notes on this
® "DO-IT-YOURSELF” GUIDE TO TV SERVICING. Specially written for
® G3NOX/T. A description of this well-known amateur TV transmitting

@ TIMEBASE STABILISATION, ELEMENTS OF CCTV, SERVICING TV
RECEIVERS, and all the usual features, including the latest DX-TV news.

A faceless clock with four

on sale February llth

on sale February 18th
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A COMMENTARY
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BY HENRY

PRACTICALLY

wi RELE

ANYBODY who watched Prof.

Colin Cherry expounding on
the telly about Science and
Communications, will have been
struck by the idea that our boxes
of electronic tricks were no more
than links between the mysterious
forces that direct our existence
and the puny grey cclls that fill
the spacc between our ears.

The conception of information
theory does not concern us here
—which is just as well. for my
ignorance of the subject is just as
remarkable. But the implicit
assumption that the means are
infallible, given enough time for
development. and only the ends
matter. is rather alarming.

A recent report from the
Equipment Reliability, Committee
of the Electronic Engineering
Association only serves to con-
firm my view that the boffins are
overlooking one vital point in
their assessment of the electronic

situation.

This report, for example,
shows a graph failure rate of
clectronic  equipment  against

time. As one might have expec-
ted. the curve starts high, swoops
rapidly. levels out. then creeps up
at an ever-increasing rate. Which
means that the gear breaks down

Maybe one of the girls was mooning. . .

more frequently, just after it is
thrown together, settles to a com-
paratively trouble-free level for a
while, then begins to break down
again as it ages.

To some extent, we go along
with that view. Too often. brand
new scts conk out and investiga-
tions prove that the faults could
—nay, have been fore-
seen in production. Things like
dry joints, wrong components,
early mechanical wear, and so on.

You and I. concerned mainly
with our own little box of bombs,
tend to give the bencfit of the
doubt to the manufacturer. May-
be one of the girls on the pro-
duction line was mooning as our
set went by and forgot to apply
the solder gun. What we overlook
is the fact that her lovesick
lapse will have affected half
a hundred other prospective
owners, too.

So. in this report, the com-
mittee advocate the manufac-
turer delivering his product “only
after the constant failure rate
period has commenced. . ..

Doesn’t that phrase strike a
cold chill? The constant failure
rate, mate. is the timc you and
me are going to be proud users
of the equipment.

They have even worked out the
probable frequency of break-
down, and computed a “Mean
Time Between Failure”. which
thev cleverly abbreviate to
MTBF. From this. they work out
a formula for reliability, saying,
the MTBF over t hours being

This gives the frightening cal-
culation that for a chance of
successful operation for various
multiples of T, the MTBF
required to give a 90 per cent
chance of fulfilling a two hour
mission  successfully must be
2/0-1, or twenty hours. It makes
you wonder how they ever got
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No. 7
The “H!!
Factor

A tendency to give off wild puffs of
smoke . ..

Telstar there, let alone
working.

My point is that the boffins
have overlooked a vital factor.
This elusive parameter, the “H”
factor—(H for Henry, I'm after
a Nobel Prize}—must be inserted
in any formula that attempts
to assess reliability. It is the ten-
dency of a piece of electronic
gear to give off wild puffs of
smoke, or horrid noises, or
sudden bouts of unbearable
silence. at the most embarrassing
moments.

Just at the moment when the
Director of the Electronological
Institute is passing through. or
when those political purseholders
who haunt the men at R3 pay a
visit, or when Aunt Mabel comes
to tea, the "H” factor comes into
plav.

We have laboriously built the
hi-fi rig. planed and glued the
cabinetry, tackled all the wires
out of sight, assembled our
friends and neighbours for the
preview and—presto—comes a
power cut. Small use citing the
Reliability Committee or quoting
MTBF then. As your wife passes
the coffee and makes with the
small talk. you can muse on the
“H” factor, and write another
failure up to experience.

up
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OR THE BEGINNER S S.W. SUPERHET

CONTINUED FROM PAGE 968 OF THE FEBRUARY ISSUE

N a c.w. frequency transmission the carrier wave
is unmodulated and means must therefore be pro-
vided to render the signal intelligible at the
receiver. In the simplest type of receiver such as
the detector and Lf. type this is often accomplished
by making the detector oscillate at a frequency
slightly removed from the incoming f{requency.

—

The difference in the two frequencies is equal to
the frequency of the beat note. This process
whereby the detector itself provides the local
frequency is known as the autodyne method.
Another and more general method employed in
the superheterodyne receiver is to use a separate
oscillator. This oscillator, known as the beat

R3
47k0

Fig. 7: The one-valve circuit of the b.f.o. unit.

COMPONENTS LIST

Resistors:
47kQ IW

RI 47kQ tW R3
R2 © 47k IW

Capacitors:

Ct 100pF silver mica
C2 100pF silver mica
C3 100pF silver mica

C4 0:1uF tubular

vCl 15pF variable (Jackson C804)
Miscellaneous:

Vi 6J5

SI S.P.S.T. switch

L1, L2 1-6Mc/s b.f.o. coil. Denco BF02

International octal ceramic valveholder. Chassis
top plate 4in. x 7in. (Home Radio). Knob, wire,’
etc.
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/
Bend along All small fixing holes
dotted lines are 4BA clear
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Fig. 8: Details of the b.f.0. chassis which is eventually attached to the main receiver chassis. This arrangement may be
seen in one of the heading photographs on page 1055.

frequency oscillator, injects an unmodulated signal
into the second detector circuit. The frequency
of this oscillation can be varied over several kilo-
cycles each side of the receiver intermediate
frequency.

A further and important use for a b.f.o. is in
the reception of single side band (s.s.b.) trans-

missions.  Since these signals are generally
transmitted with little carrier, means must be
provided to insert the carrier at the receiver. A

description of this technique will be given later in
the article.

Circuit

The b.fo. is built round a 6J5 medium
impedance triode. The circuit diagram is shown
in Fig. 7. L1, L2 is a Denco 1:6Mc/s beat

frequency oscillator coil. The frequency of the
oscillator can be varied a few kilocycles each side
of the 1'6Mc/s i.f. by means of a panel-operated
control VCI. Screening of the unit is of
importance since harmonics of the b.f.o. may find
their way into the front end of the receiver.
Although the author did not find this troublesome
it may be necessary to screen the 6J5 to reduce the
b.f.0. injection.

Constructional Details

The b.f.o. unit is built on a small sub-chassis
which is mounted on the main receiver chassis.
Sufficient space is available between the output
valve (6V6) and the gang capacitor. The sub-
chassis is cut from a 7in. x 4in. piece of aluminium

to the dimensions given in Fig. 8. The method for
mounting on the receiver chassis is given in Fig. 9.

Since the unit is comparatively small care must
be exercised in wiring the components. It will be

A rear view of the completed preselector described in last
month's issue.
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Pioneers in
buifd it yourself
tuners and test
equipment

Jason were first to produce a stable
switched f.m. tuher for reception of BBC
transmissions and an outstanding success
has been achieved with the introduction of
simple-to-operate switched tuners to re-
ceive both f.m. and TV sound transmis-
sions. Jason tuners and test equipment
offer a wide choice of models designed to
meet present-day requirements and are a
delight to build.

PRACTICAL WIRELESS

JTV2 SWITCHED TUNER fo- the reception of all
BBC f.m. transmissions and BBC-1 and ITV television sound
channels at the turn of a switch. Foster-Seeley diszrimina-
tor. Built-in power supply. Sensitivity |0pV for 40 dB
quieting. Audio output 0.4V approx. Ali components
including turret ard coil plate but less four valves £14.0.4.

FMT2 F.M. TUNER covering £88—108 Mc/s. Built-in
power supply. All components, ess four valves £9.9.0,
less power supply components £7.15.0.
FMT3 TUNER similar appeararce to above, but for
fringe area reception. All components, less valves £10.9.0,
less power supply components £8.15.0.

JTL TAPE PREAMPLIFIER de:igned to suit any tape
deck or head. Will simulcaneously record and playback
stereo or mono using two or four track heads. Especially
recommended for use with the Lorlin SB26 tape deck.
(Send for details). All components including valves £22,1.0.
Ready built and tested £30.9.0.

OTHER JASON KITS

FMTI F.M. TUNER, less valves £5.19.0.
MERCURY Il Switched Tuner, less valves, £9.15.4.
ARGUS Transistor m.w. Tuner, complete, £7.10.0..
OG0 Oscilloscope, less c.r.c., £18.10.0.

W1 Wobbulator, complete, £14.19.0.

EMI10 Valve voltmeter, complete €23.0.0.

SB26 Tape Deck (built only) j-track mono 31 gns.

4-track stereo 39 gns.

AGI0 AUDIO GENERATOR. Excellent stability with
constant output over entire range. Tunes from 0 ¢/s to
100 Ke/s in four switched ranges. Square wavaor sine wave
outputs. Square wave rise time less than 2p./sec. at all
frequencies. Minimum calibratec output 100mV. Self
powered. Al components, inchuding valves £15.19.0.

18 TUDOR PLACE, TOTTENHAM CT. RD., LONDON W.I.

Tel: MUSeum 4666/8
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Easy-to-make cabinets to house your hi-fi

4 Tape deck/record storage
2 & 5 Loudspeaker

3 Record storage

4 Radiofrecord player

These easy-to-make sectional units
are part of an outstanding new
range of designer-styled cabinets
for high fidelity sound equipment.
They are the direct result of aclose
collaboration between well-known
industrial designer Frank Guille
Des rca fsia and Percy Wilson ma,
technical editor of “The Gramo-
phone' and prominent authority on
acoustical engineering.

. The cabinets whichwill house almost
any combination of Hi-Fi equip-
ment have been especially designed
for making in Vipboard. Vipboard

1 =

is a fine quality board with superior
screw-holding qualities; specifi-
cally made for easy andeconomical
furniture-making within the home.

to polish. No special skills are re-
quired, and you need only basic
household tools. Total cost of Vip-
board for the cabinets shown above

is £27.0.4. The individual cabinets
cost from £3.8.11 (units 2 and 5).

It comes in 20 standard sizes, fully
veneered on all surfaces and ready

Vl pboa I’d fully veneered chipboard with the natural wood finish

Find out how you can choose and build the units best suited to your Hi-Fi requirements—at a fraction of thelr
“shop price”. Ask for Free Instruction Leaflets and the Vipboard Furniture Brochure at your local Vipboard
stockist, or write to: Vipboard Division, G.W.E. Boards Limited, 6 John Street, London WC1. Holborn 8421

Lunch 1.30 to 2.30

- all hede and iunareds more

Mon. Sat. ? a.m.—5.45 p.m. Wednesday | p.m.

Special 24 Hour Express Mail Order Service

R.S.T VALVE MAIL ORDER CD.

AZ31  12}6| K 7 S LR PRSIV ER [ RV 10/- | b LR4 bf- | Y 3LGT HOAGT  of- ol S 716 [ 12AX7  5/6
DAF31 CIES 5/ PCLxg T 20 10/6| L Y41 76 368 | 506 6/6 | 6VEU 4f- | 12BA6 70
DAF96 5 5/8|PuLss V8|19 18|l YES 5/8 [ GAT 12/6 [60UD6G 25/~ | 6V6G TIG ) 12BEG  Tlo
DF91 6| PULSE 10/-| Udol L13/61VP4B  17/6 |6AR of6 |sCHE  10)- [6X4 4/6 | 12K7GT 54~
DF9G PL3G 11/8| Uatl 19/6| VR150/30 HALS 316 ju08 /B [6X5G 5/- | 12KSGT10f-
DKol 2/8| L8l 716| UABCBO 5/6 Tl |5AME 4/~ 1616 5/9 |6X5GT 8/6 [12Q7GT 6/-
DK92 KTRé  17/8| PL82 TIBIUAFAZ 316 WRIM /- {6AQ5 /8 | 6HE 2f- | 6/300L2 12/8 | 128Q7 12/-
DKY6 8/-| KTR1  10/6[ 173 T8 UBCAL 8/-| X61M 1376 [GATS 4/8 |8I5G/GT 7R6 21/- | 19AQ5  §/-
DLy 8/-| KTW61 /| PLu} 7/-|UBF80  T/B| XTn 20/- | 6BBG 2/6 5/8 [7B7 9/6 | 2524 i
DLY4 5/9|MUL4  17/6| PY32/3 10/«| UBF8Y  T/8|N70 40/- | . BAS 5/6 [6J7G 5f- 705 10/6 [$5L5GT 8/8
DL 9/6| N75 22/8| PYSL bi=[ CCLE42 8/6| 1RD {6 |ABE6 5/8 [AK7G 2f-| 706 8/6 |35W4 0/6
EARCRO 5 8f-102Z4 b= Y N2 B[ UCHST  7f«| 135 4/8 (816 8/- |6KTUGT  2/6 [7THT 74 a/0
LAF42 8/-| Peerg 8/-|PYNS el UCL 8/6( 1T Sf-[SBRT 1046 | B KRG e | 7RT 53 8/8
EB91 8/-1PCCRE  B19|PY30n © 8/6| 1L TR ER] ol- [6BR8  12/6 [6KBGT 9/6 7Y+ wf= |0 76
EBC41 B FCFS0 Ty PO 1L{6; U RS 8|3V - |SBWE )= f6L8G 718 |8Dh3 4/~ |HOCG 25f-
EBFxu Ti| POFSB 98] 2R 3/=11 FRY -] U4 4/- |6BWT ul= |6Q76G 6/- | L0F1 104- |49V 25/-
EBF83 W-1PeLs2 7781 014 9/-1UL41 71615va By 1604 8/8 16Q7GT 10/- L12AU7 /- lRoy 9/6
COMPLETE VALVE LIST FREE WITH BRAND NEW TRAMNSISTORS
ORDER 823; 107- OC72 8- ocsID 57.
4 6/- OC74 8- OC8Im/pr 1276
OBSOLETE VALVES A SPECIALITY OC44 50 oC75 8- ocs2 8/
SEND FOR QUOTATION OC45 5. OC77 8- QC82D 6!-
oc7I 5/e ocsl 5. OCI70 6/-
TERMS OF BUSINESS C.W.O. or C.0O.D. ) ot 6 mz'L'CON RECTIFIERS T cred
4/2 PACKING CHARGE ON ALL C.O.D. gac
ORDERS. POSTAGE 6d. per VALVE SETS OF VALVES
IRS, IS5, I T4, 354, 3v4 .. o Set of 4, 17/.
Mon.—Sat. 9 a.m.—5.45 p.m. Weds. | p.m. DAF91, DF3I, DK9| DL92, DL94 Set of 4, 177+
Lunch [-30 to 2-30 DAF96, DF96, DK96, DL%96 Set of 4, 25/-

Tal: MITcham 6202
Open Bally to GCallers

'EIIn_ STREATHAM ROAD MITCHAM SURREY
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(\ Tags marked MC/denote  To rotor
63y HT4+  Mmetal chassis connections <
AC. viast To stator
VCt

noted that no fixing details are given for the b.f.o.
coil unit. Fitting is best done using the unit itself
as the template.

A point-to-point wiring diagram is shown in
Fig. 10. When wiring is complete the usual
routine check is made of the resistance between
h.t. positive and chassis. If this is satisfactory the
unit may be bolted to the receiver chassis and the
heater and h.t. leads taken through the hole in the
receiver chassis. The power leads are soldered to
the tags of the octal input socket at the rear of the
receiver. The relevant details are shown in Fig. 11.

Adjustment and Operation of B.F.O.

Adijustment of the b.f.o. is best done with the
aid of a signal generator such as was described in
the ormmal article. Inject an unmodulated signal
of 16‘\1c/s via the top cap of the frequency
changer. Set the b.f.o. panel trimmer to mid-
capacity and then carefully adjust the dust core of

Fig. 9 (above): The position
of the b.f.0. unit on the main
chassis. The shaded parts
indicate components on the
original receiver.

Fig. 10 (for left): Under-
chassis wiring of the b.f.o.
unit.

Fig. 11 (lefty: Additional
wiring from the power input
socket of the main receiver,
to provide for the b.f.o.

Toheater
BFO

Tos1

the b.fo. coil until zero beat is obtained. The
setting is now correct.

If no signal generator is available the coupling
between the, grid and anode of the if. stage
pentode can be increased to the point where the
stage breaks into oscillation. A gentle hissing
noise will be heard at this point. The b.f.o. is
adjusted until zero beat is again obtained.

Single Side Band Reception

S.S.B. signals can be rendered intelligible by the
following procedure. The signal is accurately
centred on the main receiver. If the preamplifier
is used the gain control is set to minimum and the
receiver volume control turned to maximum. VRI1
is now adjusted until a weak signal is heard.
Switch on the b.f.o. and adjust the pitch control
until intelligible speech is obtained. A little
pxacmc may be needed before the correct setting
is ‘obtained. '
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AA voLTace stasiuseo V,F.0,
S

2N
\Y

HE variable frequency oscillator described here

may be used to control the two-band speech

transmitter (January. 1965, P.W)) so that no
crystals are needed. It enables the transmitter to
be tuned to any frequency in the 1-8 or 3-5Mc/s
" amateur bands.

The v.f.o. may be employed with other trans-
mitters. The fundamental operating frequenicy is
1-75-2Mc/s but output may be taken at 3-3-
3-8Mc/s if a different transmitter requires this.

Fig. 1 shows the circuit and the VR150 regulates
the anode and screen supply for the 6AG7. L1,
the oscillator coil, is tuned by VCI from 1-75-
2Mc/s. There is good isolation between L.t and
the anode circuit and 1.2 is tuned to about 1-9Mc/s
and needs no further adjustment. A coaxial lecad
takes r.f. to the transmitter.

Heater and h.t. currents are drawn from the
companion transmitter. Heater drain is 0-65A,
plus 0-3A for the indicator lamp. For h.t. about
25mA will be needed at 200-500V.

CONSTRUCTION

As the v.f.o. replaces the crystals. rigid construc-
tion is needed. An aluminium box about 7in. x
Sin. x 3in. is used. completely enclosed. and with
a 7in. x 3in. shelf bolted 2in. from the case top.
The panel is screwed to this shelf and the box to
increase rigidity. . TC1. C1 and VCI are below

the shelf with other components in the top
compartment. 1
The valve and voltage regulator stand clear on 4$lnyw 6AG7,
top of the v.f.0. so that their heat does not cause :
unnecessary frequency, drift in 9
the circuit L1. All components
are securely held. with short 1Io<§2r-‘ *
leads and tag strips  where P
needed. With these precautions
the general stability of the unit /e 100pF 2ooo
was found satisfactory. GOpF
Fig. 2 shows all internal wiring.
including the underside of the
box top, to clarify valveholder C
connections. Stout wire such as : T
18s.w.g. is used throughout. Two . * : * ®
leads pass through the shelf. | 6:3v

These go to B on L1 and to RI
and C2. These wires are in thick ) ) o o _
insulated sleeving which is a push  Fig. I: The v.f.o. circuit. The operation of this simple circuit is described
fit in the holes. 2 in the text.
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It will be seen that 1.2 is at right-angles to L1,
1.2 is attached to a bracket on the shelf and is
horizontal. All construction must be perfectly solid
to avoid random changes in frequency.

V.F.O. COIL

L1 is wound on a strong paxolin tube {in. in
diameter and about 2iin. long. Drill two small

PRACTICAL WIRELESS
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holes at A (Fig. 2). About lin. away drill two
further holes for end C.

A length of 26s.w.g. enamelled wire is anchored
to some convenient point and threaded through

the holes at A. The centre lin. of the tube is

smeared thinly with an adhesive cement. The coil
can then be wound by rotating the tube. walking
slowly forwards and keeping the wire under

insulated tag

Attached to
securing bracket

/Vt

valveholder
for VR1S0
va

Securing
bracket for
L

e

Case top

Support tag

\Short, low loss
coaxial lead

Shelf

TCH

ol

Tags marked 'MC denote
metal earthing ¢cnnections
to chassis

Fig. 2: The complete ,. ring diagram of the finished unit.
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tension. Turns are side by side.
After winding 25 turns make the
small loop B, then continue for a
further ten turns, finishing at C.
Scrape and tin B and the winding
ends. A disc of wood is cemented

HT+ for VFO

r~
1 O=

Crystal
holder

Transmit
ReceiveQ

R2 HT+-
L — ] Net

w

in the tube and drilled for a
fixing bolt.

I
1
t
ANODE COIL !
i

L2 was a small medium wave -

1L v2

c2 i
100pF

L e
coil of unknown manufacture. VFO ) J[
Coils of this kind with adjustable ~ Input =7~
cores can be tuned to about
1'9Mc/s. Tuning is by adjusting
the core to suit stray circuit
, capacity.
The correct tuning of L2 can

be found by placing a wavemeter HT- for VFO

R1
100k0S 1y i
JWS 30pF,

HT—

near the coil or by observing grid

current in the transmitter. For 6°3V for VFO

63V

the latter purpose a 0-5mA meter
is convenient. After calibrating
the v.f.o. set it to about the
middle of the band. When the
core of L2 is rotated a broadly )
resonant peak will be found corresponding
to maximum grid current. There is little change
in grid drive when tuning the v.f.o. across the
band, so L.2 can be left peaked at about the middle
of the band. . .

If a different transmitter requires an input in
the 80m band L2 should be adjusted to about

3-65Mc/s. A suitable coil can be 65 turns of
COMPONENTS LIST
Resistors:
Rt 47kQ W R3 47k 2W, see

R2  6-8kQ IW text

Capacitors:

C1  200pF silver mica
C2  100pF silver mica
C3  2,000pF silver mica
C4  200pF silver mica
C5  2,000pF silver mica

TCI 50, 60, 75 or {00pF air-spaced trimmer

VCI 100pF s.w. variable; high quality
Miscellaneous:

VI 6AG7 Y2 VRIS50

Li, L2 See text for details
LPl 6-3V 0-3A lamp

Two octal valveholders and indicator lamp
holder. Two insulated tags and tag strip.
Universal chassis 5 in. x 7 in. x 3 in. with 5 in. x
7 in. plate and extra 7 in. x 3 in. runner (Home
Radio). Paxolin tube, dial drive, wire, etc.

rig. 3: Using VI of the original transmitter circuit (page 855, january issue)

as a frequency doubler.

32s.w.g. enamelled wire side by side on a }in.
diameter dust-cored former. For the 160/80m
speech transmitter the v.f.o. output is 1-8-2Mc/s
for 160m and 1-75-1'9Mc/s for 3-5-3-8Mc/s (80m
band).

Should the v.f.o. be employed with a different
transmitter it is generally best to have the v.f.o.
output on one-half the frequency of the first stage
of the transmitter as this avoids instability. The
160m output is then used for 80m, but a 80m
output would be handy for doubling to 40m. If a
two-way switch is fitted in place of the lamp both
160m and 80m anode coils may be used to give
output on either band.

POWER SUPPLIES

These are drawn from the transmitter, h.t. being
required at net and transmit positions of the
function switch but not at receive. To arrange this
take the h.t. connection from S1 as in Fig. 3.

For easy interconnection a valveholder or three-
way socket is fixed to the transmitter panel. A
matching plug or old valve base wired to the tag
strip in Fig. 2 allows the v.f.0. to be brought into
use at once.

The coaxial cable is fitted with a plug which is
inserted in the crystal socket going to R1 (Fig. 3).
The other crystal socket is unused.

RESISTOR R3

For the 160/80m transmitter with a 250/0/250V
transformer R3 is 4:7k{), 2W. This gives a
regulator current of about 20mA. In other trans-
mitters the h.t. voltage may be greater and R3
must then be increased. This is readily done by
taking 150V from the actual potential available,
then using Ohm’s Law to find R3 for this voltage
drop with about 25-30mA flowing, e.g. 7k} would
do for 350V supply, etc. Alternatively connect a
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o

A rear view of the completed prototype v.f.o. unit.

meter in serics with the voltage regulator and
adjust R3 until the regulator draws about 25mA.

TRANSMITTER DOUBLER

When operating on 160m the original crystal
oscillator valve acts as an untuncd buffer. No
changes at all are nceded except to plug the v.f.o.
in instead of a crystal.

When working in the 80m band the first trans-
mitter stage must operate as a doubler. This is
donc by fitting an on/off switch on the chassis and
panel near the crystal socket and wiring it to a
365Mc/s coil as in Fig. 3. This coil can be 65
turns of 32s.w.g. cnamelled wire, side by side. on
a 1in. diamcter former provided with an adjustable
dust core.

" For 160m the switch is left open. For 80m set

To RF. Choke

¥ Chassis -

Fig. 4: Connections for a two-pole, three-way switch to
be incorporated in the transmitter meter circuit to provide
indications of grid and anode currents.

M, ..
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the v.f.o. to roughly 1-8Mc/s and adjust the new
coil core for maximum grid current with the switch
closed. The switch must be open if crystals are
inserted.

GRID/ANODE SWITCH

For the above adjustments a fairly accurate
indication of small changes in grid current will be
necessary. It may thus be felt worth while to
change the transmitter meter circuit to show grid
and anode currents at will.

A three-way, two-pole rotary switch can be
mounted on the transmitter panel near the meter
and wired as in Fig. 4. With the switch in the
position shown, grid current is read. The 4700
resistor is only to complete the grid circuit when
reading anode currents. The most convenient
meter is a 0-5mA model.

With the switch fully turned to its other
position the meter reads anode current, the shunt
changing the range to 0-100mA. It is necessary
to use a three-way switch so that the contacts clear
the grid circuit before completing the anode circuit.
But if a hreak-hefore-make two-way switch is to
hand this is perfectly suitable.

In use grid current is checked as necessary and
the meter is then used to show anode current as
previously described.

V.F.O. CALIBRATION

VC1 has a large knob with dial, a reduction
drive being optional. It is only necessary to
calibrate for one band as 80m coverage is obtained
by the second harmonic.

A crystal calibrator or marker is ideal for
calibration. Open VCI1, tune a receiver to 2Mc/s
from the marker and adjust TC1 until the v.f.o. is .
at zcro beat. Mark the dial 2Mc/s. The process
can then be repcated at 195, 1-9, 1-85, 1-8 and
1:75Mc/s.

Divisions are filled in betwcen the calibrated
points.  The 160m band is indicated from 1-8-
2Mc¢/s on one scale. FEach frcquency is then
multiplied by two and placed on a second scale
for 8m. Only frequencies from 3-5-3-8Mc/s
(1-75-1:9Mc/s fundamental) should be shown on
the 80m range.

V.F.O. WORKING

The method of loading up and tuning the trans-
mitter for crystal operation has already been
described.  V.F.O. working is similar except that
any required frequency can be selected.

If a CQ call is to be made find a vacant channel
with the receiver and tune the v.f.o. to this, using
the net position of the switch. Then switch to
transmit and tune the p.a. as described.

If a CQ is to be answered the v.f.o. is tuned to
zero beat with the transmission heard, again using
the net position. The p.a. is then quickly tuncd
with the function switch at transmit. The switch is
then returned to reccive until the calling station
stands by for replies. The switch is then turned
to transmit and a reply made.
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the requirements of a medium power amplifier

at the lewest possible cost. Although it could
not be placed in the hi-fi class by any stretch of the
imagination, it gives a good output for a wide range
of inputs.

When originally designed. careful consideration
was given to parts available from the junk box,
and many constructors will probably find that they
already have the majority of the parts. There are
no critical values in the amplifier at all. and even
starting from scratch. with careful buying from the
columns of this magazine it should be possible to
make the amplifier for about £2 10s. (excluding
case).

The original amplifier had two low lcvel inputs
(actually for two guitar pick-ups) and a treble cut
control but it can easily be modified to give up to
ten low level inputs, with or without the treble cut
control, and also a socket can be brought out to
give a high level input (i.e. from a gramophonc or
carbon microphone). It can therefore be built for
virtually any application which requires a maxi-
mum output of approximately 7W.

THE amplifier to be described was built to fulfil

CIRCUIT DESCRIPTION (FIG. )

The amplifier is a hybrid design: that is, it uses
transistors for low level amplification, and valves
for the driver and the output stage. Both valves
and transistors derive their power from a mains
power pack.

This arrangement was decided on bccause
modern transistors are well suited to low level

Tredle

e

=

VR3 {C7
N | Q02uF

amplification and are also cheaper than their valve
counterparts: a wholly transistorised amplifier
could have been designed. but transformers for
transistorised amplifiers are still quite expensive
items.

Direct coupling is possible. but can be difficult
to set up properly without an oscilloscope. A
hvbrid amplitier offers the best compromise
between cost and simplicity computible with per-
formance.

TRANSISTOR PREAMPLIFIER

The transistor preamplificr uses two OC71
Mullard transistors (or equivalents) in a conven-
tional R—C coupled circuit. The two inputs are
wired so that the operation of one control does not
cffect the other control. R1 and R2 in series with
the inputs ensures that the microphone or pick-up
is not completely short circuited when the associa-
ted volume control is turned down to its minimum
position.

The volume controls are coupled to the base of
the first transistor by Clt; R3 and R4 determine
the base bias for the transistor. R35 and Ré6 are
chosen to give a collector current of approximatety
ImA in the first stage, and R9 and RI10 give a

R16
i)

R12
56x0

615.6L6

=9 volts

Fig. 11 The basic hybrid circuit ~< the “'Cadet”", complete with preamplifer stage and power supply.

www americanradiohistorv com


www.americanradiohistory.com

coilector current of approximately 1-SmA in the
second stage.

The preamplifier will work satisfactorily with a
supply voltage between 45 and 15V. though a
certain amount of gain will be lost at the lower
voltages. and the circuit may be rather noisy at the
higher supply voltages (depending on the transis-
tors used).

A nominal supply voltage of 9V was chosen,
obtained by using two 6:3V windings on the mains
transformer, and the voltage is set for optimum
performance when the amplifier is tested by means
of a S5kQ1 preset potentiometer (VR4) in the power
supply.

MAIN AMPLIFIER

The output from the preamplifier is taken via
C4 to the grid of a 6J5 triode. This feeds a 6L6
beam tetrode operating in class “* A . A treble cut
circuit is provided between the two valves. The h.1.
for the valves is approximately 275V with the
values specified.

As with the preamplifier, the main amplifier was
tested with voltages between 180—400V, and again,
the output was somewhat lower with the lower
voltages and a bit noisier at 400V.

One side of the secondary of the output transfor-
mer should be earthed. not only from a safety
pomnt of view, but also to prevent parasitic oscilla-

A3 "d HIHJOLSIHHI

tions which can occur when a long lead is used to
the speaker.

THE POWER SUPPLY

The power supply uses a full wave transformer
and modern silicon rectifiers which are available at
a reasonable price through the columns of this
magazine. These are very efficient and have a very
low voltage drop across them: but because they
have such a low impedance they can be destroyed
by switching-on surges.

Some suppliers suggest that a resistance of
approxtmately 500 is connected in series with the
rectifier. However, most. if not all, of the resistance
1s supplied by the windings of the transformer, so
the series resistors have not been included in this
design, but 2W 47(} resistors may be wired between
the rectifier and the transformer for safety if
required. Alternatively, metal rectifiers may be
used if they are to hand or more easily obtainable.

The negative 9V supply is obtained by wiring
two of the low voltage secondaries of the transfor-
mer together, and using a simple half-wave rectifier
circuit with a smoothing consisting of 5k preset
potentiometer and two 1004F 25VW electrolytics.
Most transformers have at least two 6:3V windings,

Resistors:

Ri 4.7k RIO 1KQ

R2 4-7k€2 RIL 270kQ
R3 56k{) RI2 56k

R4 10k€Y . RI3 [k

RS 39k RI4 27CkQ
Ré 1k€2 RI5 18002 IW
R7 39k€2  RI6  tke) 5W

R8 10kt RI7  100K{2 (for neon)
R9 27k} ’
All 109, +W carbon unless otherwise stated

Potentiometers:

VRI 100k VR3 1MQ
VR2  100Kk{(2 VR4 5k
Capacitors:

Cl 8uF electrolytic 25V
C2  8uF electrolytic 25V
C3  25uF electrolytic 25V
C4  0-luF paper 350V

C5 25.F electrotytic 25V
Cé 25uF electrolvtic 25V

COMPONENTS LIST

C7  0-02uF paper 350V

C8  0-|uF paper 350V

C9 25uF electrolytic 25V
CI10  32uF electrolytic 450V
CIHl 32uF electrolytic 450V

Cl2  32uF electrolytic 450V
CI3 004 F electrolytic 25V
Cl4  100uF efectrolytic 25V

Valves and Semiconductors:
\'2 6J5 V2 6L6

Tri, Tr2 OC71 or equivalent
DI, D2 400 p.i.v. 100mA silicon rectifiers
(see text)
D3 30V 5mA surplus diode (see text)
Miscellaneous:

Tl Qutput transformer: ratio 3-5k{2: 3Q) 8W
T2 Mainstransformer.Secondaries: 250-0-250V,
80mA; 6-3V, 3A; 6-3V, A (see text)

LI I0H, 100mA choke (see text)
Fl 2A fuse
70’90V neon, tag strips, aluminium, etc.
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Fig. 2: The modification to
the VI circuitry to provide @
high level input. This allows
for the use of record player,
carbon microphone and simi-
lar inputs with the amplifier.
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e

1Ok

T 1

370 éaoo
AN 2\
Inr;ut %
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D

Fig. 3: Using this modifica-
tion up to ten inputs to the
preamp. may be provided,
with the addition of a master
volume control (10k{) poten-
tiometer).

Voltage contro
for transistor
ampiifier

[ «— Carth bus bar

=9 volts

vourme
VR2.

3-way cable

controt to AC mains

VR3 Chassls size 10%8"

Fig. 4: Complete wiring details of the main amplijier and power pack chassis.
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or one 63V winding and a 5V
winding for the rectifier.

The 63V winding (with the
larger current capacity if there is
morc than onc winding) has one
side connected to the chassis: this
also supplies the heaters of the
valves. The other winding is

PRACTICAL WIRELESS
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connected in series with the first

wind.ng.

It must be connected the right
way round otherwise the two
windings will be 18° out of phase
and the total output voltage will
be zero. To check the sense of the
connections, connect the transfor-
mer to the mains, and connect the
two low voltage windings together
and measure the output voltage.

A 12V bulb can be used for this
purpose if no a.c. meter is avail-
able. The bulb will glow brightly
with the windings connected one
way round. and the windings
should be connected in this sense

when building the amplifier.

Virtually any diode can be used
for the 9V supply since it is only
requircd to supply about 2-5mA.
One of the diodes obtainable at
about 1s. 6d. will be adequate.
Note that the black end goes to
the smoothing circuit and the red
end goes to the transformer.

To high end
Y of VR1,VR2

J‘rogﬂd
of vi

i 9%1‘

The 250V supply is smoothed Fig. 5: Construction details of the preamplifier chassis which is built separate'y

choke-—resistor—capacitor
arrangement: this was found to
be more than adequate. If required, the choke
could be replaced by a 1,000} 10W resistor with
consequent economy but slight degradation of
performance.

MODIFICATIONS

As has been previously stated. a number of
modifications can be introduced in to the amplifier
to increase its usefulness while it is being built. The
treble cut control may be omitted by removing C7
and VR3.

A high level input socket may be added simply
by bringing out the grid of VI via a length of
screened cable to a suitable socket. It is not very
simple to provide a velume control at this point
however, because the output impedance of the
transistor amplifier will effect the use of such a
control,

However, the circuit of Fig. 2 would work since
the volume control has been “ turned round . Rl
is made a variable component, and the slide is
taken to the grid of VI.

The real limit to the number of channels is the
layout, since the more channels there are, the
greater the problems of hum pick-up and control
interaction become. There is no reason why 10
channels should not be possible so long as efficient
screening and the shortest possible lcad between
the input socket and the potentiometer are used.
A master volume contro! may be built in between
the two transistors by making R8 a variable com-
ponent,

by a

and fitted to the underside of the main chassis when complete.

CONSTRUCTION

The author’s original amplifier was constructed
to fit.in a case 17in. x 5in. x 5in. This gave plenty
of room (except that a 6L6M had to be used
instead of 6L.6G, since the 6L6G was taller than
Sin.!). The layout is by no means critical pro-
vxdmg the usual rules are followed such as wiring
the heaters first of all and keeping the leads carry-
ing a signal as short as possible.

The output transformer, smoothing choke and
mains transformer should have their cores in
opposite planes to avoid interaction. No wiring
carrying 50c/s (such as mains or heater supplies)
should pass anywhere near the preamplifier.

It is suggested that the main amplifier and the
power pack are constructed on the same chassis
and the preamplifier is constructed on a tag board '
and fixed under the main amplifier chassis. It is-
a good idea to use transistor sockets so that
different transistors can be tried to select one for
good noise characteristics.

The cabinet is left to the conmstructor’s ingenuity
(don’t forget that the 6L6 gets fairly hot in
operation). If required the cabinet can be dis-
pensed with and the amplifier left as a plain chassis
with the controls on the front. A neon bulb was
used as a pilot light; a low voltage bulb wired
across the heater winding would be equally
sufficient. A mains fuse of 1A should be included
in the live mains lead.
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TESTING

When the amplifier has been completed and the
wiring checked the amplifier should be connected
to the mains supply. The chassis should always
be earthed when the amplifier is in use, not only
because this is safer but it also cuts down hum and
noise.

The preamplifier should be left disconnected at
this stage. When the main amplifier has warmed
up and a loudspeaker has been connected a pro-
nounced hum should be heard when the grids of
the valves are touched with a screwdriver.

Fig. 61 Basic details of a suggested cabinet for the
loudspeaker.
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Assuming that the main amplifier works, check
that the transistor supply is giving a negative
output and turn the preset potentiometer down to
its minimum voltage setting. This voltage may be
quite high. since there is no load connected across
i,

Switch off the mains and connect the preampli-
fier. Turn on the mains and adjust the preset
potentiometer to give approximately 9V. (If no
meter is available set it for minimum noise.) An
input, such as a low impedance microphone, can
now be connected and the whole amplifier tested.

LOUDSPEAKER AND ENCLOSURE

An 8in. 10W loudspeaker was used with the
original amplifier. This was mounted in a shallow
box with the dimensions shown in Fig. 6. A single
piece of wood (say) 20in. x 16in. would have been
just as efficient acoustically but it is well worth
the trouble involved in making the baffle board
into a shallow box. since it not only makes it more
convenient to stand up but it also protects the
speaker from accidental damage to the back of the
cone.

Finish of the case depends on how much money
and time the constructor is prepared to allow. The
box itself should be solidly made tin. ply or chip-
board to avoid resonances at the lower frequencies
to he handled. If the box does resonate it may be
necessary 1o include one or more braces to increase
the rigidity. ,

The dimensions given should serve as a guide:
actual measurements can be  decided by the
individual. If required the main amplifier and
power pack chassis could be mounted at the
bottom of the box and the preamplifier and
controls could be mounted at the top.

KEYED AUDIO OSCILLATOR
' —continued from page 1043

arrangement, causing the audio oscillation to rise
and fall at the beginning and end of each pulse
respectively, smoothly over about onc cycle. The
capacitor C5 should have ten times the capacity of
the capacitors C! to C4 determining the audio
frequency to realise this condition correctly. Since
the audio output has an amplitude of some 4V
r.m.s. with VR3 turned full up, only simple audio
amplifiers are required for even the most powerful
transmitters met with in amateur transmitters. The
.output can alternatively be plugged in in place of
the mike of an existing telephony transmitter,
giving immediate conversion to m.c.w. operation
without any other alterations of any kind.

A few words about the advantages of m.c.w.,
for which the carrier runs uninterrupted as in
telephony, the Morse characters being impressed
.as corresponding bursts of a.f. modulation as if
.these were music or speech signals. Apart from
the fact that no b.f.o. is required in the receiver
and some loss of signal-to-noise ratio the greatest
outstanding advantage is the available multiplicity.
Several Morse operators at the one transmitter can

each key their own Veroboard circuit with then
own vparticular audio frequency output.  All
outputs are usced to modulate the one transmitter
simultaneously. At the receiver each receiving
operator interposes a tuned circuit resonant to the
audio frequency of his intended signal in front of
his phones. Alternatively the entire signal can he
tape recorded and a single receiving operator can
read each message successively on  successive
playbacks with his audio resonant circuit tuned to
the m.c.w. channels one after the other. Ordinary
carrier-keyed c.w. cannot transmit more than one
message per r.f. channcl. When it is remembered
that with the m.c.w. technique single sideband
(s.s.b.) modulation techniques can be combined
therewith. the upper and lower sidebands contain-
ing completely different sets of multiplex m.c.w.
signals, it is clear that the total information which
can be modulated on to a single r.f. carrier
frequency without exceeding the conventional
bandwidth is quite enormous. It is little wonder
that these types of communications systems are
very popular with the GPO nowadays! They
provide some measure of solution to the increasing
congestion of the communications wavebands.
CONTINUED NEXT MONTH
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by
G. W. Hardy

ORGAN

CONTINUED FROM PAGE 945 OF THE FEBRUARY ISSUE

HE lavout of the three panels—the wiring of
Twhich was detailed last month—the controls.

- batteries and sockets viewed from underneath
the cabinet. is shown in Fig. 8.

Keyboard Switches

For ease of manipulation from the keyboard it
was decided to adapt the three-way switches so
that they are moved by levers instead of knobs.

The levers were made from 4in. wide strips of
brass about j%mn. thick and 2in. long. For half
the length. width is reduced to 4in. At the end of
the wide portion a jin. clearance hole is drilled
and the surface adjacent to this hole tinned.

We now need bosses (with grub screws) to which
the levers can be soldered. A brass iin. spindle
coupler sawn in half will provide us with two. The
circular ends are tinned and placed on the tinned
portion of the levers. with holes correctly aligned,
and heat with pressure applied with a large
soldering iron. when they should unite.

The case under the keys is recessed back 2in.
The switches are fixed so that the ends of the
levers project out Iiin. from centre of spindles
and come level with front of keyboard.

Coloured plastic adhesive tape is now bound
around the ends of levers to form a neat handle.

The Keyboard and Case

Assuming the constructor has an accordion
keyboard. and the rest of the instrument has been
dismantled. we should now have the keyboard with
its keys sticking up in the front and at the end of
each a spike with leather covered pallets attached.

Care must be taken now as we cannot level the
keys until a baseboard has been fitted. This should
be of plywood the width of the keyboard plus lin.
and 12in. from back to front and about in. thick.

Any plastic covering should be removed and the
keyboard now placed so as to be level with the
front of the baseboard, iin. spacing either side,
and fixed to it with countersunk screws.

As the front of the keys are sticking up it can
be seen that under them is a shallow compartment
containing key guides and springs. It is the
bottom of this compartment which is fixed to the
baseboard and any screws coming through from
baseboard will need to be carefully positioned or
kept short. The strongest fixing will be into the
key blocks at each end.

Having fixed the keyboard we can attend to the
kevs. The pallets should be removed and the
malleable spike on each key carefully pressed back
and downwards to form an extension of the key
whilst the front of key is held down firmly.

The spikes should now rest on a felt-covered
piece of wood the length of the 29 keys. Height
of wood is by experiment (see Fig. 9). The keys
can now be levelled and adjusted to give a %in.
deep touch at the front.

The idea now is to build up a compartment at
the back of the keys and another under the base-
board. The bottom compartment need only be
1iin. deep and will accommodate all the panels,
batteries and switches (Figs. 8 and 9).

Planed wood 14in. x $in. is cut to length and
mitred or butt-jointed in the form of a frame and
fixed with countersunk screws level with back and
stdes of baseboard. The front part of the frame
should be fixed 2in. from the front of baseboard.
A piece of hardboard cut to the size of the frame
and fixed with countersunk screws will form a
cover.

The top compartment is built up in a similar
manner with 4in. wood. Depth must be obtained
by measuring from top of highest spike and, with
the key down, adding 1{in. for hopper and another
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Fig. 8: The layout of the bottom compartment which accommodates the three panels, batteries and controls.

4in. for clearance; this height to the baseboard is  compass of 29 keys would need another 24in. or
the width of wood required. one could make do with 25 notes (two octaves).

The planed wood is now fixed on the baseboard They would need to be shortened from the back
level with the back and two sides. The sides, and each one fitted with a coil tension spring. The
which finish level with the front of the keyboard, upward thrust of the keys would be taken by a
are shaped and levelled down to the original key felt-covered wooden bar situated over the keys
blocks, to which a fixing can be made. just at the back of the black notes. From then on
Fig. 10 shows the author’s method of fixing the they could be adapted as later described for

panels to the interior casework. The screws accordion keys.
remain captive and wiring always held clear.

Making Action for Key Contacts
Using Piano Keys The action to be described uses spring brass
These can often be obtained from a piano sliding contacts which are self-cleaning and found

deater as old instruments taken in part exchange

are always being broken up. They are slightly Front cover Hardboards,
larger than accordion keys and for the same

) T
Continuity strip, [l Hopper  yyning |
T gert get:sjstance !
- rip {
%4 Deep touch v = RS
[z ! D'xstr;ib_ution !
1 : i i i stri
Fig. 9: This drawing illustrates how Baseboard G
keys, hoppers, distribution strips, etc., Spring
are arranged within the cabinet. = = B =
Switch knobs wire pivot Rubber tubing Hardboard

Compartment 14" deep for
Note generator, Vibrator panel,
Butfer stage, Tone circuit,
Pre-amplifier, Switches
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LK. ELECTRONICS

The Cheapest - The Best - The Quickest Service

@ Famous Autochanger or Single Player Units supplied
with brand new, two-tone, de-luxe portable cabinets, 17 x 15 x
84in. Strong carrying handle, gilt finish clips and hinges are used
by famous make for 22 gn. model. Ready cut out motor board,
14 x 13in. Front baffle 7 x 4in. High flux loudspeaker and 3 watt
amplifier. Amplifier ready built on metal chassis with output
transformer, volume and tone controls. All items fit together
perfectly. Assembly in 30 minutes. Only § wires to Jjoin. 12
months’ written guarantee. Available separately or package
deals as below.

Our NEW MK Hl Superb Kits are now being dispatched.

L.K. PRICES FOR COMPLETE KITS:
Avutochanger Kits as above

B.S.R. U.A. 14, T.C. 8 Monoa
Garrard Autoslim, Mono
Single Piayer Kits as above
Garrard S.R.P. 10, Mono
E.M.l. Autostop. Mono .... £10.17.6 P.P 5/6
Individual Prices for those who wish t. purchase separately,
Record Player Cabinet with Cut-out Board... £3.10.0 P.P. 3/6
Ampiifier with 7 x 4in. speaker .................. £3.10.0 P.P. 2/6
@ SCOOP! B.S.R. U.A.25 Autochangers. T.C. 8 Mono P.U.
Brand new and boxed. Wired for stereo. Note OUR price
£5.15.0. P.P. 5/-. The very very, latest model.

@ SCOOP! B.S.R. U.A. 14 Autochangers. T.C 8 Mono P.U.
Brand new and boxed. Wired for stereo. Note OUR price
€5.15.0. P.P. 5/-. Latest model.

@ SCOOP! Garrard Autoslim. Mono P.U. Brand new and
boxed. Wired for stereo. Latest model. Note OUR price
£6.5.0 only. PP 5/-

@ SCOOP! Garrard A.T.5. Wired for stereo. inclusive of
head and mono cartridge (A.T.5 1s an auto transcriptor). The
finest changer of them ali. OUR price, brand new and boxed
€7.10.0 only. P.P. 5'-

AUTOCHANGERS

Single Players

£10.17.6 P.P. 5/6
€11.7.6 P.P. 5'6

£10.12.6 P.P. 576

E.M.L. Autostop, Mono ..... £5.10.0 P.P. 4/6
Garrard S.R.P. 10, Mono £5.10.0 P.P. 4/6
E.M.1. Separate Pick-up .. oo £3.5.0 P.P. 3/6
Transcription Units Stereo Head Mono
Garrard 4 H.F. Stereo ....... €15.0.0 P.P. 5/-

£12.10.0 P.P. 5/-

Philips A.G. 10/16 Stereo
Garrard A.T.6, Stereo .. £10.10.0 P.P. 5/-
Garrard 301 . .. £16.10.0 P.P. 5/-
@ SCOOP! Record Player Cabinets. Two-tone, de-luxe
finish with cut-out board. These are brand new and product of
very famous national manufacturer. OUR price £3.5.0 only.
P.P. 46,

@ SCOOP! 3-watt Gramophone Amplifier. Complete with
5in. Speaker, 49/6. P.P. /-,

The amplifier is complete, on a fabric-covered baffle board.
Output transformer included. Tone and volume controls and
on/off switch. Ready to switch on and play. Terrific volume. Size
124 x 6 x 34in. back to ront. For 200-250v. A.C. Output 3 watts.
@ SCOOP! Diodes—over 1,000,000 in stock—ideal substitute
O.A.8] vision detector.

Note OUR price £1.0.0 per 500. P.P. 2/~ (in 500 lots only).
@® SCOOP! Transistor Tape Recorder. The best obtainable
by very famous manufacturer. Brand new, boxed, guaranteed.
Reduced from 12 gns. OUR price €7.10.0. P.P. 376, Complete
with microphone. tape, batteries and operational booklet.
Features push-pull amplifier, two motors, single switch operation,
pause speed, wind, rewind, record, play back. Can be used in
any position, indoor or outdoor.

@ SCOOP! For £27.10.0 only. A fabulous offer, Garrard A.T.5
Transcriptor, plus 2 12in. 15 watt Hi-Fidelity speakers, plus the
very latest Continental push-button chassts by Brittamer. Stereo
3-wave band, 6 valves 5 watts per channel. The finest chassis of
its type in the world. You will be amazed at performance and
quality. We unhesitatingly recommend this chassis. P. & P. 20/,
@ SCOOP! A Limited Number Only. Tape Decks by B.S.R.
Latest model. A.C./200/240v. Brand new and boxed.
OUR price £7.4.0 only. P.P. 4/6.

@® SCOOP! Hi-Fidelity Speakers. {5-watt. Very famous
national manufacturer—we cannot mention name. 45-13,000
c.p.s., 3 or 15 ohm voice coils, response 45-] 3,000 c.p.s. Magnet
15,000 lines. In carton—unopened and unused. OUR price
£4.40 only. P & P. 416.

@ SCOOP! A Stereophonic Amplifier with the following
features. A twin ganged tone control in a special negative feed-
back circuit, giving a wide range of tone correction. A balance
control enabling the amplifiers to be equalized in output to
compensate for pick-up, lead, speakers, recording diflere' ces.
A speaker switch, MI, single amplfier. M2 dual amplifiers 1or
increased Monaural output. 53, two speakers at 5 watts ,-er
channel. Twin ganged volume controls and all four controls
placed equidistant along the front of the chasss. Designed, made
and guaranteed by Brittamer Ltd. Brand new and at a fraction
ot original cost. OUR price £7.10.0 only. P. & P. 4/6.

@ SCOOP! Cartridges—Ceramic Diamond Steylii—
Stereo—by Acos. Limited number anly at one quarter of
original price—I5/- oniy. P.P /-, While stocks rast.

@ SCOOP! {964 Radiogram Chassis, Stereo 3-wave bands,
long. medium, short. 5 watts per channel. 6 valves Latest
Mullard A.C. 200,250v. Fferrite aerial. Giass dial. Horizonceal
wording. Size 13 x 4in. Aligned and calibrated. Concentric
controls. lIsolated chassis. Size 133 x 9'n. high x Sin. deep.
Product of famous national manufacturer. Brand new and boxed.
Maker’'s guarantee.

OUR price £14.0.0. List price £19.8.0. P.P. 5'6. QOur Chassis
List quotes prices—the keenest in the Trade. We are Main
Agents for the complete range of Brittamer Chassis and Ampli-
fiers. “'Brittamer’—makers of Radiogram Chassis to the Top
Names in Radio.

-

- -
THE SIOUX 60 WATT GUITAR AMPLIFIER

ONLY

PACKING &
CARR.

i k8
[ | .
£ | EXTRA

Incorporating Ten High Duty Speakers in two columns of five
designed to handle efficiently the full output of Amplifier at
frequencies down to 25 c.p.s. Heavily made Cabinet in two-
tone Vynair. For 200-250 v. to 50 c.p.s. A.C. Mains operation.
Four jack socket inputs and two independent volume controls
for simultaneous connection of up to four instrument pick-ups
or microphones. Level frequency response throughout the
Audibie Range. OUR INCLUSIVE PRICE FOR AMPLIFIER,
MIKE, STAND, SPEAKERS, LEADS, ETC. ONLY 37 Gns.
(REGRET NO H.P.).

g e R R R e e e
Speakers ex Equipment. Sin. 5/, 7in. x 4in. 6/-, 6in. 676, 8in., 7/-
P.P. 176 each.

TRANSISTOR SECTION
@ SCOOP! A first-class 2 wave-band 3 transistor superhet
chassis by world famous manufacturer. Fully buile, aligned,
tested, guaranteed. Full coverage long and medium waves. Note
OUR price only £6.0.0, P. & P. 2/6. Suitable speaker 10/6, P, & P,
1'6 A few cabinets can be supplied at 2276 each, P. & P, 2/-.
OUR price for the package deal £7.4.0 only, plus 3/6 P. & P.
ldeal for Caroline.
S.A.E. enquiries please. Our Complete Lists /- only—
credited against your order.
@® !F NOT ADVERTISED IT IS STILL IN STOCK

L.K. ELECTRONICS (Victoria) LTD.

*

‘17 GILLINGHAM ROW, “‘ILTDH ROAD, LONDON, 5.W.1.

*
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22222448

- UNUSUAL
SINGLE SPEAKER
SN

A

CONCRETE
COLUMN

An inexpensive col-
umn speaker con-
structed from a
concrete pipe and
fitted with a good 8in.
or 10in. unit has at-
tracted much interest
and admiration
because of its clean
open sound.
Complete kits of
wooden fixtures are
available including
absorbent wadding
and diffusing cone.

Z8

744
72

7

T/zzzzzzzzzzzzzzzzz4:242

Price £3.15.0 for 8 model. Recommended
8* unit—Super 8/RS/DD £6.14.2 including
purchase tax.

Price £4.18.0 for 10" model. Recommended
10” units—Super 10/RS/DD £10.18.8; Golden
10/RS/DD £7.17.5; 10"Bronze/RS/DD £4.12.9.
Prices include purchase tox.

Suitable concrete pipes can be purchased
from builders’ merchants at about 12/6
and 17/6.

Descriptive leaflet free on request from.

WHARFEDALE WIRELESS WORKS LTD.
IDLE BRADFORD YORKSHIRE
Grams: Wharfdel Bradford
Phone: Idle 1235/6

2z

Y 77Z72/777//22222424244440000044

T //zzzzzzz;zzzz;z;z;z;yié

27

N’

-

29 gns.

Teak‘
30 gns.

HOUS!
HI-FI2

The Lowflex is the world's most flexible
hi-fi unit. Its three compartments are fully
adjustable to take a complete hi-fi set up
including tape recorder and records. For

NG

full details of this and other cabinets in
the Record Housing range write for free
catalogue and name of local stockists,

(U.K. only).

Walnut or
Mahogany

HiolUlsT e

RECORD

(Dept. PW.3), Brook Road, London, N.22

Telephone: BOWes Park 7487/8

iwn ELECTRONICS »s You
BU".D 25 %ﬁi@:g“

including:

@ MINIATURE CATHODE RAY OSCILLOSCOPE
@ VALVE EXPERIMENTS @ TRANSISTOR EXPERIMENTS
@ BASIC AMPLIFIER @ BASIC OSCILLATOR

@ BASIC RECTIFIER 4 E:-éﬁmomgcé‘,"v"c“

@ photo ELecTRIC cReut  § SNAL TRECER ey
@ TIME DELAY CIRCUIT @ BASIC RADIO RECEIVER
© SQUARE WAYE GENERATOR @ MORSE CODE OSCILLATOR
@ SIMPLE TRANSMITTER TC.

This complete practical course will teach You all the basic facts
of electronics by making experiments and building apparatus.
You learn how to recognise and handle all types of components
—their symbols and how to read a circuit dlagram. You see how
circuits are built and how they work BY USING TiIE OS-
CILLOSCOPE PROVIDED. Applications of all the main
electronic circuits are demonstrated—radio reception and
transmission: photo-electrics; computer basics: timers: con-
trol circuits, etc: Including servicing techmq‘%es. N MATIS
USED OR NEEDED. NO THEORY NEEDED. N0 PRE-
VIOUS KNOWLEDGE OR EXPERIENCE NEEDED. Tutor
service avallable. No extras needed—tools provided. Send now,
for FREE DETAILS without obligation. to eddress below.

TO: LERNAKIT, Dept. K 10, RAD10 HOUSE, 40 RUSSELL
STREET, READING

Please send tree details—

PUST NAME +nvtevnevnenennaneeneseeaeneins
N[]w ADDRESS .+ euneenereensuennsesannseen
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O Captive screw
Y Paxolin

Fig. 10: The method
of fixing the panels
to the case-work.

Systoflex fitted on screw
to clear wiring

reliable in use. Twenty-nine vertical strips of
+in. paxolin 4in. wide and 1%in. long will now be
required as drawn in Fig. 11.

These will now be referred to as hoppers and
each one is drilled with a hole just large enough
to go on the key spike. The holes should only
have very slight clearance in the direction required
in keeping the hoppers upright throughout the
movement of the key.

A 1in. length of cycle valve rubber tubing is
pushed on to ecach spike, followed by the hoppers
and another piece of rubber tubing. The hoppers
can now be lined up level by adjustment of the
tubing. which also prevents undue movement of
the hoppers. These can now be roughly checked
by moving each key while holding the hopper
vertically between the fingers

Paxolin (f%in. thick) is used throughout and if
two pieces are laid side by side on a flat surface
it is possible to feel if one is slightly thicker than
the other. A small piece of the thicker should be
put aside for guide pieces and will save having to
stick on gummed paper to allow hoppers to work
freely.

Two strips of paxolin are now required, one
¥:in. wide and one +{¥in. wide: length is a
clearance fit between the two checks of the top
compartment and in line with the hoppers.

Place the two strips together with edges level on
a flat surface, clamp together with both ends level.
Measure {in. from each end on the narrow strip
and mark for drilling a 4BA. hole centrally.

Drill the two holes, turn the assembly so that
the level edges are top and overlapping edge
bottom back, unclamp and mark each one on the
front for identification and right way up.

The action supports should now be made from
Tein. aluminium angle (see Fig. 11). Drill with two

WIRELESS 1073

holes each so that they can be fixed, one on each
key block, after being lined up exactly with the
hoppers.

From now on it will be easier to work with the
organ case on its back and the hoppers
straightened out. The widest long sirip is placed
under the tops of the hoppers and brought up to
the underside of action supports. The other,
narrower, long strip is now placed on top of the
hoppers and action supports.

Spring paper grips or clothes pegs will be found
useful here to temporarily hold things together.
The exact spot can now be marked for drilling a
hole in each support. One 4BA. bolt and nut
cach end will be sufficient.

Correct height is ascertained by seeing that none
of the hoppers project beyond the tap of the two
long strips when keys are held down. Drill the
4BA. holes in each support. bolt together and
check that everything is in line. Proceceding, with
organ still on its back. the guides can now be made
—from the thicker paxolin if any.

From now on each note is treated individually.
Guides may vary from -4in. to }in.; the main
concern now is that each hopper will be truly
vertical when playving.

Each part, including the hoppers, must be
numbered on the front. Start by making the first
guide against the metal support, filing down where
necessary so that adjoining hopper would be truly
vertical.  Each one is now cut down to 1kin.,
numbered on front and reinserted, and process
repeated througheut.

It will facilitate later assembly if the bottom
corners of each guide are slightly rounded. also
tops of hoppers.

A supporting picce of wood along the wide strip
and wedged up from back of case would now help.
Check that each guide is in place and level with
top edges. mark for drilling on strip dead centre
between hoppers and fin. down from top of strip.
Maurk bottom of each guide in. up.

While the guides are in place mark off where
the short contact strips are to be fixed on the front
paxolin strip as in Fig. 11. Take out guides,

The finished instrument comblete with the exbression bedal.
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numbering if not already done, place aside in
order. Unbolt and remove long strips and bolt
them together.

Drilling Guides and Strips

ANl holes are gin. diameter. Care must be
taken with this small drill and all work should be
clamped or weighted down to ease withdrawal.

An archimedean drill is best but if a hand
machine drill is used it may be necessary to pad
out the stem of drill so it can be gripped in the
chuck.

A sharp-pointed awl pushed down hard on the
work will assist in starting the drill at the correct
point. Drill holes through the two long strips
while bolted together and clamped down. Drill
one hole at bottom of each guide (Fig. 11). '

With organ again on its back reassemble as
before and with each guide correctly in place mark
each through the holes in top strip. Drill these
holes and lay guides aside. Remove strips from
supports.

Thoroughly clean and cut one strip of phosphor-
bronze, as used in draught excluders, 13in. long and
4in. wide for rear contact strip. For front strip 15
pieces }in. wide are needed. They are measured off
as in Fig. 9. allowing for bending each end at right-
angles to fit into saw cuts. Remove and trim ends
to just under {&in. so as not to project inside. Put
aside in order. .

Drill holes to take #in. x No. 1 brass counter-
sunk screws where the centre of each short strip
will come. Countersink so that the screw head is
level with paxolin, cut off threaded end, make a
slight eountersink at the back, put screws in from

P/Bronze contact strip

evel with top of case Fastening stapl

ot

Hepper and guides "6'

mitted 'E

WIRELESS March, 1965

front, place and hold firmly on a piece of flat iron,
tap end of screw until it is tight, finally see none
project at back. Lightly tin each screw head.

Fit contact strips into saw cuts, hold down near
centre with a screwdriver and correct if not laying
flat. Still holding down firmly, apply a hot iron
just over the screw head and hold down with
screwdriver for a moment to cool.

The 13in. long bronze strip can now be fitted
to the rear paxolin strip. Scratch a line $in. from
the top—this will give position of the bronze strip
working edge (see Fig. 11). Fixings can be made as
before with a tinned screw positioned over each
guide.

Assembly of Action

Wire staples are made from copper wire, 2 good
fit in the holes. Bend at right-angles to match
length between each pair of holes, commencing
with guide against the metal support. Push
through the two strips and guide, bend over to
fasten.

When completed place assembly on the two
supports and gradually push down whilst inserting
the hoppers between their guides.

This done check that all work freely and, if
necessary, remove any guide by undoing the staple
and easing or packing as required.

The bottom holes in guides are drilled through
into the wide strip. With care it is possible to do
this without removing the assembly. A thinner
wire is pushed through each drilling, given one
twist and snipped off. [t is an advantage that there
should be a little sideplay here.

CONCLUDED NEXT MONTH

" Long B/Bronze strip on

Height to top of case
rear paxolin strip

es "\

Prosl paxolin strips 4

N Aluminium

.

T
=

A 4
S

1
L
dl
¥
i
N
1

Xx s o
ang Wire staple ends. bent
up ang out. Tinned to
Ao receive thim fiex wires

from contact springs ==

T

=
Nylen T section
\ FRONT VIEW OF CONTACT ACTION, SHOWING PERCUSSION CONTACTS

g = R i e \x
I’lr ‘%’"/t; v_| 1
e e

t-Ys

e

LT

% .
NN wire % ‘}?e
| fastenings ¥ A {uminium
Hole for ey END_SUPPORTS FIXED
key spike : vp Down TQO KEY BLOCKS
HOPPERS COMPLETE WITH
= CONTACT SPRINGS
Lest steple to L
Front pexoiin strip ) ., N
Fig. 11: lllustrating the making

action of the key contacts and their

Screw rvetted
flush »

construction details.

In and_finkhed
nd amooth on inside

- QMOWING METHOD OF FIXING P/BRONZE STRIPS, FOR PERCUSSION CONTACTS
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LAFAYETTE TE-46 RESISTANCE
CAPACITY ANALYZER

2 pF, 2,000 mFd. 2 ohrs, 200 megohms.

Also, checks impedance. Turns ratio.

Insulation 200/250v, A.C. Brand New

£15. carr. §/-.

LAFAYETTE HA 63
COMMUNICATION
RECEIVER

7 valves + Rectifier. 4 Bandﬁ
550 Kc/s—31 Mc/s. ‘S’ Meter-
BF(Q-ANL- Bandspread Tumng
200/250v A.C. Brand New

4 (Jns. carr. paid.

A
| &
Lo,
|°j'
o)

LONDON AGENTS FOR
CODAR EQUIPMENT

LAFAYETTE HE-40
COMMUNICATION RECEIVER
4 Bands 550 Kc/s—30 Mc/s. ‘S’
Meter-BFO-ANL-Bandspread
Tuning - Built in speaker. 200/
250v A.C. Brand New.
19 GGns. Carriage 10/-.

S.ALE. FOR DETATIL
ALL EQUIPME

TE-22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20 c.p.s. to 200 Ke’s. Square:
20 c.p.s. to 25 Kcfs. 200/240 v. A.C.
Brand new
Guaran-
teed. £15.
Carr. 5/-.

¥ IE-30

.9 valves,
Mc/s. Semi Kit
rorm 25 Gns, Carr. paid.

LAFAYETTE TE-20A R.F.
SIGNAL GENERATOR

RK140 STEREO TAPE DECKS
WITH BUILT-IN PREAMPLIFIER
4 Transistors. 4 Valves. Will record or
playback : Track Stereo or Mono at 7¢
or 33 IPS. 7in. spool size. Twin meter
level indicators. 4 inputs. Output 500
120 Kc/s—390 Mc/s on 6 ranges. MW, 40-18.000 CPS.. response. Size 15 x
Variable R.F. and A.F. outputs. 10 x 6in,, 200/250 v A.C. oDbcration.
}l,ar{c %Le;a?‘rosnali. Elzoo’n x 10! x Brand New R G .
it R, o SR pFI, VARIABLE VOLTAGE TRANSFORMERS
Brand New £12.19.6. Carr. 5/-. Mullard| Byand New Guaranteed. Fuliy Shrouded.
e 0C81 | input 230v. 50/60 ¢fs output 0-230v,

Two |l Amp £4.10.0. 8 Amp £4.10.0.

for |23 Amp £5.17 10 Amp £16.10.0.

5/- 5 Amp £9.10. o,
2 5 Amp Portable Amp £32.
Metal Case with Meter Fuse~ etc. £9.17 6.

ARMY FIELD — L]
TELEPHONES TYPE F

Generator Bell Ringing, 2 Line Connec-
tion. With Wood Carrving Case. Fitted
Batteries. Supplied Fully Tested
£4.19.68. Pair Carr. 5/-.

LAFAYETTE

RCA AR.88 RECEIVERS

L.F. Model 75-550 K¢/s and 1.5-30.5 Mc/s
Guaranteed Perfect Order £35, carr.
30/-. D. Model 550 Kcfs—32 Mc/s.
Guaranteed ‘As New Condition'—
£65. carr. 30/-.

i
1

CLEAR PLASTIC PANEL METERS

First grade gna'ity. Moving Coii panel meters,
availahle ex-stock. S AE. tor Blustrated leallet.

Inscounts tar quamlt Available as follows. HIi-FI STEREO
‘I‘vpe MRA, 351, 1 2 .\14|‘I|aru‘|r0l|ls. HEADPHONES
mA L 2?/5 foy-be .. 228 169 —25-15,000 Cycles. Afr Cushioned Headband
?:}::A o o g;;g 58\# };: o 2252 with cables and overload) Junction Box. Brand
BomaA 52/8 To00v. DE 2218 New Guaranteed. 82/6. P. & P. 2/6.
im“"A . gg/e g;r)o\‘. ne .. gg;s
50mA o /8 00V, e L, 2278 _
50A L, . 3253 ‘i(mmA . 222/3 500V, ll)c .. %yg ;f,?r‘Tg‘ﬂ“g,, SITT\I,TESL!I'SEl;
100A .. .. 29 300mA .. /6 THOV D .. 4
ML DE ER U8 B H VST e plagteseale simale opergiton, Do
500 R0 . 25/ 50m 0o L AC a0 olts up t -
50-0r-L.wu_A .. 29/8 1--1mA .. 22/8 160V .. 2218 stance up to 10 mcrzc hm Curr%ng up r,ov Z\)OHEISA
100-0-100,4 ., 27/8 1A. DC .. 22{8 300V, A(‘ 22/8 Decibels, 20 to + 36dB. Size 6in. x 4%/,41n. x 2}in.
500-0-3000L4 .. 22/6 5A. DC .. 2278 500V. AC 22/6 Complete with leads batteries and instructions.
1mA .. 22/8 3v. bhe .. 226 “3" Meter LmA  28/6 ONLY £5.5.0. P. & P. 2f-.
POsT F‘\ I‘RA Larger sizes available—send for lists. TYPE 13 DOUBLE BEAM
ILLUMINATED 8" METER. 1°)/,in. square rront. Cal. m ‘* units. 6V, lamp. OSCILLOSCOPES
29/6. P.P. Li-. Ditto 2 5/16in. squure 39/6. P.I. 1/ Perfect order. £27.10.0. Carr. 20/
- AMERICAlN TAPE }';UIET!\;ME-I;FE%S o teed L . ‘“”"‘l \" 400 MARCONI TFI44G/4 STD
rst grade guality American ran ew—Fully uaranteed. OwWes SIGNAL
tapes. Brand new and Suaran- | ever prices. Supplled with leads. batteries 0/ 3“{;’0/120/3(”/600/ 8 Ecls-25 SCE/? E’Réle;?gfler
teed. Discounts for quantities. | and instructions. 0 12/601120/300/1,200V . | £25. _Carr. 30/-.. °
gin. " 200t L. mylar 4/ MODEL N11-2 oz : SILICON I RECTIFIERS
i D A o Bonpoma po | S
5 b q /50/250/500[ 0/2Kl200}\/2 Meg 0 750mA  3/-
5in. 900ft. L.P. acetate  10/- D.C. pF— omid 200 P.I.V. 6amp 5/6
5in. 1200ft. D.P. mylar 15/- 0/10/50/2:;0/00()V A.C. 79/6 P.P. 2/6. 1,000 P.1.V. 850mA  7/6
51in. 1200(t. I,.P. acetave  12/6 0/501£A/10/250m A . 800 P.I.V. 500mA  5/6
Stin. 1‘8001L. D.P. mylar £22/6 Oluh/)()()}\ls Meg 9 MODEL 2500 = | 400 P.1.V. 3amp 7/6
7in. 1200[t. std; myl':u‘ 12/(_} 09/6. P.P. 2/6. 5000 o‘p‘v~ . 400 P.LV. 500mA - 3/6
T 10 Lp v o0 D Anst | G0s0802.500v. DG | R 1am 3
7in. 2400(t. D.P. mylar  25/- 0,10,50,250,500,1 000V, 8/%%*){,530/2-500“ AC | 95 pIIV. 3 amp 5/6
Postage 2/-. Over £3 post paid. A.C.and D.C 0/250;‘“\ Post extra
RECORDING HEADS O/SOOU.AHU/Z)OH)A o INE DETECTOR
Reuter: & track. set of 2, 19/8 - 0/10K/100K/1 Meg 0 SAER e gl el [\, o
3 ’ \lOI)l L 1 212 4 49, Will detect all types of metals.
rgméﬁuxb.ﬁ Lnr;“k'ks%%é)g?é gg;g %Q&Pge«ggryg‘d ———————— | Fully portable. Complete with
radmatic: ¢ track. € D &
Post Extra ()/08/(;!30/120/600/1 .200/ 92/6. P.P. 2/6. \11)[]}5] I;)lll 2 llgﬁtr%%tt}ggxg SBI%ISG;S_K:;}A Carr.
. IEI‘SA[)IdeTS e (}\l()(l:SOIIZOIbOOII ,200V. .'IVIO(&PLI‘ T-34 (%/50/25/2.)0100012 500V, BEST BUY!
D.L.R.5. W P d 0.p.v. )] g 4
R.C.A. LOW IMP 15/8 | 0/6OWLA/6/60/600mA 0/10/50/250/1.000V. AC | 0/10/50/500/1.000V. AC | Serd 1/- P.O. for full catalogue
Chamois padded moving coil GIGKISOOK/G Meg/60 and DC. 0/50 2 Af25/250mA DC | and lists. )
with jack plug 22/6 Meg Q 0/1/100/500mA DC. 0/60K/6 Meg Q Open 9a.m. to (3‘ p.m. Every day.
Ditto with Mic. 25{- | S5pF—.2mFd 0/100K @ 01—.3mFd Mounday to Saturday. Trade
All New—Post Extra £5.19.6. P.P. 2/6. 39/6. P.P. 1/6. 82/6. P.P. 2/6. supplied.

DTRNNNNIN N L iy 27 0 - o
Ej)@ OE (ravio) LiMiTED
_— Phone: GERRARD 8304/9155

Cables: SMITHEX LESQUARE
LISLE STREET, LONDON, W.C2
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transistorised circuits.

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

MINIATURE |
METALLIZED
POLYESTER
“-1"""' CAPACITORS |

Ideally suitable for printed wiring panels and

PRACTICAL WIRELESS

March, 1965

Cap Tolerance

+£20%
Voltage Rating:
Ranges available in 250V
D.C. and 400V D.C.

Power Factor:

Insulation Resistance
10,000 megohms or
2,000 ohm farad which-
ever is less.

Terminations:
22 s.w.g. solder-coated

eliminating contact resistance and ensuring the mini- =00l at | Kc/s at parallel wires for ver-
mum possible inductance. - --20°C. tical mounting.
. Temperature Rating:
D ] T.C. o - ] inish:
imensons Tcpf‘ * Suitable for working at IFmIISh'd ial
.:; M. T. o, +85°C. without de- nsu a.te —specia .nOn-
= ratin cracking heat resisting
0.01 | 4" 9mm | A" 55mm | PM XI 8 thermosetting com-
0022 | 44" 9me |72 55mm | PM X2 tk':ﬂ { Details of the full range pound providing good
~ = = sl are given in T.C.C. Bulle- insulation and good pro-
0047 | 44" 9mm | 4" 55mm | PMX3 tin 93, available on tection against the in-
0.1 | & timm! &772mm | PMX4 L request. gress of moisture.

THE TELEGRAPH CONDENSER CO. LTD.

Electronics Division * NORTH ACTON ' LONDON - W.3 - Tel: ACOrn 0061 - Telex: 261383
alsa at CHESSINGTON, SURREY and BATHGATE, SCOTLAND

NOW ADD F. m. IMDIU to your MARTIN
_AUDIOKIT SET-UP

with only 3 easy-to-assemble
prefabricated units

The unique and outstandingly successful system
developed by Martin Electronics whereby pre-
fabricated transistorised units can be assembled
to make your own choice of hi-fi now brings
3 further Units, No. 15, 16 and 17 to enable you

@ Sensitivity—20 micro-V
for 20dB signal/noise
ratio: 5 micro-V for 40dB

@ A.F.C. — ensures easy
accurate tuning

@ Tuning—88 to 108 Mc/s

@ Audio Response—Flac
from 30 to 15,000 cfs

@ Controls—Tuning, and
on/off with switch through
stage for recording, etc.

View above shows Units 15, 16 and 17 assembled.

Below the attractive escutcheon

to build a modern F. M Tuner of exceptionally
good design and performance. Intended primarily
for those who have chosen an Audiokit hi-fi
set-up, the Tuner may also be used with other
good amplifiers if desired. With a few simple
connections, you will have a tuner of excellent
appearance to please the most critical ear, yet it is
surprisingly inexpensive.

A whole range of Audiokit Units is available which

you can assemble to your own choice with ease and i

complete success. Ask for the Audiokit leaflet.

MARTIN ELECTRONICS
1 154 High Street, Brentford, Middlesex

Please send F.M. Tuner and Audiokit Leaflets to:

M d
SNl 05126 7 Ame £5.1,6 rowy s 01176 1,0
condenser controls l
SUPERB QUALITY FOR VERY MODEST OUTLAY ] Addr
From Radio and Hi-Fi Stockists Trade enquiries invited ]
MARTIN ELECTRONICS LTD. 125 \ie: 1 ey | #v3
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‘onthe

MONTHLY  NEWS

Shart Waves

FOR /DX LISTENERS

_All times are in G.M.T.

All frequencies are in ke/s.

The Broadcast Bands—by John Guttridge

Short Waves ”, it is interested in DX (long

distance) reception news of all sorts. News is
given therefore this month of some recent loggings
in the medium waveband.

For the beginner to medium wave DX the best
station to try for is the Trans World Radio—Radio
Nederland transmitter at Bonaire in the Nether-
lands Antilles. From 2330—0020 it carries 'he
Spanish programme of Radio Nederland followed
by the English programme from 0040—0130. From
0130 the programmes of Trans World Radio can
be heard. The frequency is 800kc/s. In London a
SINPO rating of 34343 was recorded at 0130
recently. Another very reliable one is the Canadian
CBA (Maritime) on 1070kc/s.

Two listeners who have been * working ” North
America on medium waves between 2200 and 0200
are J. Fitzgerald (Great Missenden) and D. Walsh
(Ballylynch, Ireland). Some of those logged were—
640 CBN St. John's. Newfoundland; 660 WNBC
New York: 710 WOR New York: 860 CIBC
Halifax, Nova Scotia; 880 WCBS New York: 930
CJON St. John's, Newfoundland; 940 CBM
Montreal; 960 CHNS Halifax, Nova Scotia: 1.010
WINS New York: 1.010 CFRB Toronto; 1.050
WHN New York: 1,090 WBAL Baltimore; 1,130
WNEW New York; WMEX 1,510 Boston; 1,520
WKBW Buffalo: 1.560 WQXR New York.*

Now let's take a look at changes in the Short
Wavebands. First comes news from E. H. Conduit
(Wolverhampton) of the introduction of Enelish
and Spanish transmissions by Radio Aleerie. They
are aired from 2200—2230 and 2230—2300 respec-
tively on 11.835.

According to R. Coates. of Burton-on-Trent. the
schedule of AFRS New York is now 1430—1900
on 15.225: 1430—1800 21,645: 1430—2245 15.280:
1815—2245 11.920; 1900—2245 11,905. The trans-
mitters used are those of the Voice of America at
Bound Brook (WBOU) and Greenville. Reception
in London is usually good on most frequencies.
Mailineg address of the station is Armed Forces
Press, Radio and Television Service, 250 West 57th
Street, New York 19, U.S.A.

/XLTHOUGH ‘this feature is called “On the

“

* This season, the DX has been extremely good
on the M.W. Band. My own log includes over 100
stations from U.5.A. and Canada (including a few
from the West Coast). Also many Caribbean and
South  Americans, Africa, lIran, Iraq, India,
Pakistan, Philippines, Okinawa, Formosa, China,
Aden, Kuwait, etc. Some FEast Coast Canadians
have been heard as early as 2000 G.M.T/—EDITOR.

News of test transmissicns by Saudi Arabia
Broadcasting comes from Roy Patrick (Derby) who
says reports are wanted and should be sent to the
Deputy Minister, Ministry of Information, Jeddah,
Saudi Arabia. He has heard the transmissions from
1500—1700 on 9,670. Frequencies of 7,170 and
11,890 are also used according to the International
Short Wave Club.

Radio Nacional de Espana now has a 50kW
transmitter at Teneritfe in the Canary lIslands, says
Roy Patrick. Transmissions are from 1400—1600
on 9,660. This frequency is given as 9,640 by the
ISWC which also mentions a transmission from
0000—0300 on 11.800.

This year the Far East Broadcasting Company,
Box 2041, Manila, Philippines, hopes to put the first
of several new high power transmitters into opera-
tion. At present English programmes are aired at
the following times. 2200—2330 on 15,300/17,810;
0330-—0100 on 11,850/15,380/17,810: 0100—0200
on 15.380: 0230—0300 on 9,710/11,740/15,380/
17.810 (also 0300—0830 Sundays plus 15,300): 0830
—0900 on 9.710/11,920/15,380/17,810; 0900—
1200 on 15.380/17,810: 1200—1430 on 13,300; 1230
—1300 on 9.505/15,300: 1330-—1400 and 1530—
1630 on 9,505. There is alsa an 0900—1000 trans-
mission on 11,850.

On March 7, 9,520 replaces 15,165 for the 0630
—0700 and 0900—1000 transmissions from Radio
Denmark. At the same time 15,165 replaces 9,520
for the 1600—1630 transmission.

Special ‘English language programmes for the
Caribbean are carried by the B.B.C. from 2230— .
2245 on Mondays to Fridays. The frequencies used
are 6,110/9,580/11,750.

English language programmes are now trans-
mitted as follows by Radio New York Worldwide,
4 West 58th Street, New York 19, N.Y.. U.S.A.
From 1200—1615 on 17,760/15,440/15,135/11,940;

1615—1730 17.760/15,440/15,135/11,940/11,840:
1730—1745  17.760/15.440/11.840;  1745—2000
17.760/15.440/11,840/9.640: 2000—2015 15,440/

9.640: 20152140 15,440/11,940/11,855/9,640;
2140-—2200 11,940; 2200—2400 6.015/11,940. The
transmissions are beamed to Northern South
America, the Caribbean, Africa, Continental
Europe, the British Isles and Scandinavia.

Radio Moscow announces that the following fre-
quencies are being used for its English transmission
to North America starting at 2300: 9,660/9,620/
9.570/7.360/7.310/7,290/7,250/7,200/7,150. Recep-
tion in London is good.

At present one of the most frequently heard 19
metre band transmitters is that of the Voice of
America at Greenville.
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From 1300—1400 15,235 can be heard with
Spanish for Latin America. At 1400 the beam
switches to Europe with a consequent jump in
signal strength and a programme in Georgian
begins. The signal is good and programmes include
Ukranian at 1530, Armenian at 1600 and Latvian
at 1900. The Europe English outlet of 15,205 has

PRACTICAL WIRELESS

March, 1965

been heard at good strength at 1600 and 1900. CW
interference spoils the 15250 outlet which s
beamed to Africa. Swahili is carried at 1830 with
Arabic from 1900—1930. One of the last channels
to fade out in the evenings is 15,415 which carries
French and English to Africa. At close down at
2215 it returns SINPO 35333,

The Amateur Bands—by David Gibson G3JDG

drums have been stimulated by signals heard

on 21Mc/s. At 1140 G.M.T. on the 16th
December 1 heard G3TMA. OHIWF, SMSLH,
SM3BKY, ELSAF and. 6W8BL, all on cw.
Now an important point: readers sending in
reports must make clear whether the stations
logged were on ’phone or c.w. In order to avoid
confusion ’phone stations can be given a two digit
signal report, and c.w. three digits. These digits are,
of course, the standard amateur Readability,
Signal strength, and Tone. For instance: G3TMA
(579—RS5 S7 T9. Therefore. the station was c.w.
|Or G3TMA (57), i.e. R5 87, the station was on

SUCCESS, success!! At last my ageing ear-

! *phone. Better still, keep ’phone and c.w. separate.

i

|

Top Band
160 metres is going like a bomb! G-DX is about

!ilmost nightly and many Europeans are popping

up. December 10th raised VO1FB (Newfoundland’
459, GM3FXM, GW3TOW, GW3HUM
GW3DRV, GW3PMR and GW3SPA, all between
2300—2330 G.M.T. December 16th gave 9LITL
! (Sierra Leone) 569. VOIBD 459, VOIFB 3559,
OK100 579.

| It may not be generally appreciated, but at the
! moment the 160 metre Transatlantic and World-
wide DX tests are being held. Accepting a kind
invitation from SWL Frank Videan I went along to
his QTH to listen in on one of these test dates
(December 20). The receiver was an Eddystone
888A, but the antenna was only 30ft of wire
running from the bedroom window to the fence.
We heard all these:

DJSGR, DL7AA. PAGPN, SLITL, OKIAFN,
OKI1KLX, OK1AGB, VOIBD, GW3CW,
GW3SPA, PAG@ VB, OKI1IQO, VO1FB.GM3TMK
OKI1KIT, WIBB/1, W2IU, WIWY, DLIFF,

. W2GGL, WIHGT, VE3DDR, WIBU, VE2UQ,
 WBHRV, GI3PDN, VE3AGX, W2UWD, W1 BHQ,

VE2LI.

¢ The next test dates are February 7th and 21st

from 0500 to 0730. 1 would be interested to know
what you hear.

i Other Bands

This month ten metres has been very dead,
and twenty, usually good for some DX, failed to
oblige. At the time of writing, it dies a natural
death around 1900. Forty metres, however, is quite
lively now and again. On December 13th most of
Furdpe was there on c¢.w. including DJ9SQ,
OK2KHF. LZIKPG, SPS8AJK, UAG6CP, ITIAGA,
YUILM, YO5STHY.

And at 1845 two real pieces of DX came out
of nowhere.— VK2EO (449) and VK7SM (459) in

lQSO with YO8K AE. Just goes to show that besides

sharp ears the magical gifts of patience and persis-

tence are a requirement for DX winkling. Two
virtues not possessed by your scribe!

Eighty was disappointing. Early evenings pro-
duced Europeans only. but later around 2330 the
best that came in was WIPKW.

Readers’ Reports

From Renfrewshire, Gillies Wylie sends in the
following report:

21Mc/s. SSB:—9M4LX, ZE41Z, MP4TBJ, ZS7R,
XE1FSV.

AM. — VK6QL, VK3AZY, CR4AJ, CR7GM,
9JZMI1, 9LIWN, VE3CQG, CT2AL. C.W.—
ZD3TJ. WSAMO, WAIAGO, all between 1005
and 1830 hrs.

14Mc/s. SSB:—ZB2AK, FM7WQ, VK6MK,
HCIMX, HKSACI, VE1AJR/SU, W6MWF,
VE6CI.

3-5Mc/s. SSB-—WA2EVH. WIONK. A.M.—

VE2SX. VOIFX, SM7BSE/MM.

SWL Coull in Littlestone. Kent. has a recently
acquired HRO with an end fed 60ft. antenna. This
set up is working extremely well as the following
list shows :—

3:3Mc/s — VEIIE (57), WIFRR (58), KIKDA
(54/5). W2ZDL (56/7) all round 2200 and all SSB.

14Mc|s:—VESML (59). VESRG (48). OX3MN

+ (58). TGORJ (57). all SSB from 1500—2000.

2IMc/s:—VK2NN (57)., VK3AZY (58). ZC4TJ
(56). 9J2W (58). 912DT (58). ZSIAB (56),
W@ YDB (58), KOFPZ (56). ZS6U (57).

R Collins writes in to querv Z6AP/KC4 heard
on 20 metres at 2330 and claiming the QTH as
Queen Maud Land, Antarctica. Anyone else heard
this one?

Maurice Curtis in Sheffield with an EAI2
receiver found the following on 14Mc/s 'phone
between 1345 and 1845:—

K5ZVP, W2RNV, W2RAV, UO2GC, W20NV,
W4SHP, UHSBO. HB9JO, W2BLF. WJ4RJO,
VOSAF, K8AIR. WAFZE, K1DRE, W5AZI/MM
(Marine Mobile) 11FW, W8TF, W4BHU, WI1K]J,
WOIDPI, DJ5JI.

News in General

People puzzled by the prefix SP@ will be pleased
to note that the @ prefix was issued to SP stations
instead of their numeral i.e. 9 and was authorised
for the duration of the International Marathon DX
scheme which was in operation from May to Sep-
tember last year. VK3TL reported loose on
Norfolk Island with s.s.b. and c.w. while CEGAG
also s.s.b. and c.w. is keeping Easter Island on the
radio map. In case you think its cold at your QTH,
spare a thought for KC4USN who is in Antarctica.
He runs s.s.b. into a Rhombic antenna pointed at

—continued on page 1093
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New list of Bargains

Transiator territe rod aerial with tuediuris and
long wave coils with circwit, 7/6.

Oscillator Coll and set of 8 LF. transtormers
lor transistor set with circuit, 1¥/8. Tuning
Condenser to suit alr-spaced with trimmers,
9/-. Ditto but min. i0wm.. 12/6 the set; two
gang Cowdensers to suit, 8/8 (request sub.
. ciremit).

Midget 3. P.M. Loudspeaker 3 ohm 12/8.
80 ohm 18/8.

Midget 808 pF + 176 pF two-gang Tuning
Cond. er with for istor set

Price 9/-,

Push-Pull Transtormer. Sub-miniature 8/6.
0005 1afd. Singile Tuning Condenser. Solid
dlslextric ¢in. epindle for translstor or
Crystal set, with spindle tapped ¢ BA, 2/8
48 8ets (Recaiver/Transmitter pack set).
Unnsed sets compiete except for crystals.
Packed with parts and easily rebuildable into
other gear. 19/8 each. Poat 3/-.

Mains Transformer. 250-0-250 at 80 mA,
6.3 volts, 8a (normal mains laput), 12/8 each.
Carriage 2/6.

Output dard
matching type, 3/6 each. 38/~ per doa
8lide Switoh, Sub.miniature but dpdt, $/-
each, 18/~ per doz.

other gear. 18/§ each. Post 3/~

Battery Charger Kit, Comprises 5 amp. trans-
former, § amp. rectlfier, metal case and mater
to charge 8 or 12 volt batteries up to 5 amps.
With variable charge rate, 89/6 each. Post
and insurance, 3/6.

T.C C. or Dubilier Tnbulu Condensers.

10/~ doz.
7/8 dos.
8/= dos.
§/- dox.
&/= doz,
b 8/= doa,
2002 mf 1,000 v, 7/8 dox,
005 mf 1,000 v. ,, .. «  B/-dox.
O2mfs0v. L, ,, ., 8/8dos.
Ol mf 1,000 v, . .. 10/- doz.
Battery Cbarger Reoﬂner—selenlum 12.15 v.
5 amp. 9/6.

Metal Chassis—punched for Mullard 510
Ampillfler, complete with inner acreening
{ and stove I 12/6 set.
Pilament Transtormer, 6.3 v. 14 amps., 8/6,
Neon Lamp—midget wire ended. Ideal mains

teater, ete., 2/~ Ex. Govt., 1/6.

Philips Trimmers—0.30pF 1/- ea., 9/~ doz.
Tag Panels. ldeal for constructors, experi-
wmental cironits, ete. 3 of each of 12 different
types, 8/

Slydlok Panel Mounting Fuses with carrier,
& amp., 8/- each. 15 amp., 2/8 each.

Metal Rootifler. 250 v, 80-80 milllamps, ldeal
for wains vet or instrument or to replace that
expensive valve, 4/8,

Piano Key Type Switcbes, 3 key type 8/-,
1 key type 3/9, 5 key type 4/8. post and packe
ing /-, relhmlleu of number ordered.
Ozone Outfit, ror nmovmz -m-lu nnd gencr-

ch consists of l’hlllps vzone Iump! amd mains
umt, only needs box. 19/6 + 3/8 postage
aad losurance,

Black Ligbt Unit, 125 watt intensity, comp-
rised quartz lamp, adjustabre lsinp holdar
and 125 watt choke. Uuly 20/8 + 6/6
carriage and lnsurance.

Packard Bell Pre-Amp. Containe a relay
push-pull input and output trausformers and
wany useful spares. Less valves /8 each +
2/6 post and insurance.

Fridge Handles. with Yale-type locking mech-
aplsm. two keys and atriking plate, 8/9 +
2{- post, 8 for 30/~ post free.

0-1mA Meter mase by the American Westing-
house Co. 3in. diameter. flush mounting
scale calibrated in voite. 85/~ + 2/- post snd
fusurance.

Fercanti Fire Bar. 500 watt 10in., 8/8 each
+ 1/¢ post. Three gr more post tree.

B7G Valve Holder, Best make (Amphenol).
8/- dozen. post 1/6. 3 dozen, post iree.
Pracision Wheatstoue Bridge. opportunity
oocurs to bulld—100k wire wound 15 watt
potentiomster, price 5/~ + 1/+ postage.
Oyidon Turret Tuner, 33 Mc/e. with band 1
and band 3 colls. Brand new, 8/8 each post

244,
Hi-Fi Speakers

Hj-Fi Speakers—E.M.I. Ueramic magnet
12,000 lines, gize: 13 x 8in. (roughly equiva-
lent to L2, round speaker). Bass frequency
40-3) e/s, Handles up to 10 watts, Price 88/8
Plus 5/- carriage and ina. Htate whether 15
ohm or 3 ohm.

Where postage is not defi-
nitely stated add 2/~ all orders
under £3,

PRACTICAL WIRELESS

GOOD COMPANION Mark I

The 6 trapsistor ket with the 8
transigtor perforinaboce.
lucorporating all the latest re-
quIrcInens. Anyune who can
solder can make it. Many thous-
apds already in use all over the
country. Full coverage of Long and
Medium wavebauds.
Fine locking cabinet. size 11 x 8
¥ 3o, Q.P.P.  Output approx.
750 mW. Excellent reception of
dificult stations like 203,
Variable fee’l.l| back gives excellent
tone. Complete Kit,
everythiug for ONLY £4'1 9'6
P& P.5/~

OUR BARGAIN OF THE YEAR

A complete kit of parts to

build 6 transistor 2 wave

wrorhat receiver at only
-. Post and Ins. 376,

“CORONET"” Mk, IV

It vully covers the medlum wave-
band aud that part of the long
& - waveband to bring in B.B.C.

Light. The circuit Includes a
highly efficient slab aerial and 2}in. P. M. speaker. Overall size ap-
proximately 4} x 2¢ x 1ljin. Supplled complete with carrying case.

Infra Red Heater

Make up one of these latest type
heaters, ideal for bathroom, kitchen,
bedroom. etc. They aré simple to make
from our easy to follow Instructions—uses silica
enclosed elements designed for the correct infra-red
wavelength (3 microns). Priee for 750 watt element and
metal casing as llustrated 18/8 pilus 2/6 post and insurance.
Pull switch, 8/~ extra.

THIS MONTH’S SNIP
AIRCRAFT
RADIO

RECEIVER

Type OW 0460 48 D
This is part of the equip-
ment RUIL9. American
ade equipment for the
Navy. It is & b-valve
recelver with a really
beautifnl precigion tun-
ing tnechanisin, Bromd
new and In  origlnal
packing byt less coil
1units, Limited quantity
only. 18/8 plue 3/ P. & P,

1079

MAKING
AN FM
TUNER

Available
at present
is a very nice
cadminm-pla-
ted F.M. Tuner
chasals with holes
punched for coils and
other oompconents, also
a nicely printed perspex
front. calibrated usual F.M.
frequencies. Real bargain 8/8 + 2/- or with
two-gang tuning condenser 10/a +- 2/-
postage.

Speaker Bargains
12in. High-
fidelity loud -
speaker.
High tlux
permanent
magnet type
with  either
3 ohm or 13
ohm speech
coil. wiil
bandle up ta 10 watts. Brand new by famous
maker. Price 27/6 + 8/¢ post and Iusuranch.

Waterproof Heater Wire
16 yda length. 70 watts. self regulating
temperature oontrol. 10[- post free
TRANSISTOR
SET CASE

Very modern cream
cabinet, size 6% x
3 x 1%in. with
chrome handle
tuning kpob a
acale. Price 4/8 plus
1/6 po-ugs.

3in. i tube. made
type No. 3PF7, 6.3 v. 0.6 amp. heater
electrostatic deflectlon, brand new and
guarantesd with elrouit diagram of ‘seope,
16/~ each. Plus 2/6 post aud Insurance.

Simmerstat Heater Regulator
!ulublo to control eiements, beaters,
irons and bolling rings up to 8,500

INTERCOM BARGAIN

Cabinet ws iliustrated, less knobs. deal ir
you are waklug small rallo. ofice inter-
com, amplitier, ete. Has the modern look:
origlnally sold ut 2b/4  himited ynantity
aviilable at 15/-, phiy 2/ postage. Al
compunents.to make two of the intercoms
duescribed 1 “Practical Eleetroolos.” 78/-.

£5.10.0 Radio for
only 27/6

Originally sold at £53.10.0, we now
offer the ‘'Pimpernsl' 5/ Transistor
Pocket Radio at only 27/8. The sets
Are complete but are “line rejects” vo there will be some smull faults to
find. Components are all new and unused, and their retall value,
even at today's lowered price. 18 over £4. Parts you will get Inolude:—
Jackson “00" Tuning Condenser, 9/s, Plessey Driver Traustormer,
B/8. Goodman‘'s or Plessey 8in, speaker, 12/8. Morganite Voiume
Control with switch 4/@, Philco RF Transistor, 12/6, 8.1.C. matched
output translstors and driver 15/-. Plastic case with carrying handle,
7/8, 5 Electrolitic Condensers, 7/8. 10 Lesistors, 3/8. Ferrite Aerial, 5/«
and printed circult board, tritniuer, battery c¢ounectors, r.f. choke,
ete., ete,

All this fine equipment offered this month at only £7/8 piua 2/6,
bost and insurance.

FLUORESCENT LIGHTING BARGAINS

Comptete 40 watt dlimline white cnamelled Btting, ready for use with
choke control guar, radio suppressed starter and tube. Originally
intended to scll at £8.15.0. offered at ouly 36/8, plus 3/- curringe and
iusurance: two or more carriage free.

Ditto 811, 80 watl 49/8, plus 7/6 carrtuge and insurance. two or tore,
carriage free,

walte. Lompleu adjuitable, normal price
55/- each, apecial snip price 18/6, plus 1/6
postage and Insurance.

THERMOSTATS

Type ‘A’ 15 amp. for controliing room heaters
greenhotse, alnng cupboard. Has spindle for
pointer knab, quickly adjustable from 80-
80°F. 8/6 plus ll- post. Sulnble box for wall
mountlng, &=, P. & P,

Type ‘B’ 18 amp. Thie l| s 17In. long rod
type made by the fammous Sunvic
Ca. Spmdle adjusts this from 650-
500°F, Interual screw alters the
seLting so this could be sdjustable

over 30° to 1,000°F. Bultable for
controliing furmace, over, Kkiln,
immersion heater or to make 0~

etat or fire alarm. 8/6 plus 2/6 poest and

insurance.

Type ‘0" is & sruall porcelaln thermostet ss

Atted to elestric blankets eto. 1§ amp, setting

ndjuuubla by sarew through side, 8/8, P, and

Type ‘D%, W oall this the Ioe-stat as It cuts in
and eut at around freezing polnt, 2-8 atnpa.
Has wany uses, one of which would be to
keeop the {on plpes from freezing, if a length
of our heater wire (1¢ yde. 10/-) is wosnd
around the plpel. 7/6. P. & P. Li~

Type ‘E’, This ls & atandard nfﬂlmwr
thermo-v.at. Spindle adjustmenss over narmal
retrigerator temperatures, 7/8 plus 1/~ post.

Timer Kit

Special offer of all components except metal
box to malie maing operated interval ttmer
tor photography stc. 12/8 plus 3/6 post.

ELECTRONICS

(CROYDON)

LTD

266 LONDON ROAD WA&ST CROYDON SURREY
Post orders to: 43 Silverdale Road, Eastbourne, Sussex
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INPROVED

Modern styling in light
grey with legible black
engraving.
Constructed to with-
stand adverse climatic
conditions.

Ever ready case, includ-

ing leads, prods and
4ipS.

mproved imternal
assemblies.

Re-styled scale plate for
easy rapid reading.
2 basic scales, each
2.5 inches in length.

New standards of accur-
acy, using an individual
calibrated scale plate

d.c. ranges 2.259%, fs.d.
a.c. ranges 2.75% f.s.d.

Available  accessories
include a 2500V d.c.
multiplier and 5, 10
and 25A shunts for
d.c. current measure~
ment,

AN

100pA f.5.d.
10V f.s.d.
2.5V fs.d.

. Current:
. Voltage:
. Voltage:
Millivoit range: O

@ For full details of this great new pocket-size instrument, write for descriptive leaflet.

PRACTICAL WIRELESS

STANDARDS

—A f.s.d. in 5 ranges
—1,000 f.s.d. in 5 ranges Sensitivity:
—1,000 f.s.d. in 6 ranges

= 00mYV fs.d.

LTI AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD «

March, 1965

ACGURACY

AND

RELIABILITY

The Mk. 4 MULTIMINOR is an
entirely new version of this famous
Avo instrument and supersedes all
previous models. It is styled on mod-
ern lines, with new bigh standards of
accuraCy, improved internai assem-
blies, and incorporating panclimatic
properties.

The instrument is supplied in an attractive
black carrying case, which also houses a pair
oi leads with interchangeable prods and clips,
and an instruction booklet. It is packed in an
attractive display carton. Robust real leather
cases are available, if required, in two sizes,
one to take the instrument with leads, clips
and prods, and the other to house these and
also 4 high volttage multiplier and ad.c. shunt.

OF

MULTIMINOR

0-2 MQ in 2 ranges using |.5V cell.
10,000€)/V on d.c. Voltage ranges.
1,000€2/V on a.c. Voltage ranges.

Resistance:

'&'d”llln
i

LONDON, SSW.l = ViCtoria 3404 (12 lines)

MMI7

L1
)
ng
S
~

the essential

drawing.

The series will be
of exceptional
value in training

mechanics and
technicians in electri-
city, Radio and Electronics.

WHAT THIS MONTH’S
ENTHUSIASTIC READERS SAY

XVERY DAY WE RECEIVE LETTERS PRAISING THESE
BOOKS, HERE ARE A FEW FROM THIS MONTH'S POSTBAG.
“‘Clear, concise and really to the point: I agree that your
pictorial approach to learning +s wholeheartediy appreciaied
by my trainees.” signed Training Officer. "'/ am very
pleased with my purchase, I only wish I had bought a set
a few years ago when they first came out. They are a good
bargain.” P.S.G., Bristol. “Thank you for a wonderful

set of manuais.” 'AG. A., Birmingham.

| The New Picture-Book’ wayof learning

BASI

You'll find it easy to learn with this out-
standingly successfui new pictorial method—
facts are explained
simplest language, one at a tirne; and each
is illustrated by an accurate, cartoon-type

ELECTRICITY (5voLS)
ELECTRONICS (6voLs)

The books are based on the latest research
into simplified learning techniques. This

in the has proved that the Pictorial Approach

to learning is the guickest and soundest
gaining

way ot over thess

subjects.

mastery

To Selray Book Co.
60 Hayes Hill, Hayes, Bromley, Kent

Please send me Without Obligation to Purchase, Basic Electricity/
Basic Electronics on 7 Days Free Trial. 1 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, I will send 68/-
(Basic Electricity—>5 parts). 81/- (Basic Electronics—6 parts) post
tree. This otler applies to United Kingdom only.

Tick against set required (only onc set allowed on free trial).
BASIC ELECTRICITY [] BASIC ELECTRONICS []
Signature e

BLOCK LETTERS BELOW
FULL POSTAL

Address
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TRADE NEWS «TRADE
NEWS « TRADE NEWS

TRADE NEWS - TRADE

NEWS  TRADE NEWS

Transistor Set Inductive Amplifier

{ROM Design Engineering Wokingham Lud.,

comes the * Dewtron ™ Wave Trap, designed
to improve reception on medium wave stations
when used in conjunction with any transistor or
portable radio.

Basically the circuit comprises an r.f. stage,
which contains a ferrite tuned circuit capable of
receiving m.w. signals. The amplification of this
stage is very high, and its output is fed into an
inductive element on the end of a length of
screened cable. This element is termed the
*“injector ™', because when placed near to the ferrite
rod in the portable radio. its output is injected into
the aerial by direct induction.

On distant stations, the Wave Trap injects a
boosted signal in such a way that the mean level
of received signal at the set is of sutlicient order to
ensure that the a.v.e. circuit operates, and will
then ensure that any variations in the mean
received signal level will not be noticed in the loud-
speaker. When used in place of a car aerial on
reasonably local stations. the high factor of ampli-
fication afforded by the Wave Trap's circuit makes
sure that the inherent directional characteristic of
the Wave Trap recciving ferrite aerial is cancelled.
since the receiver is once again fed with a signal
of sutficient strength to make it operate well

beyond the a.v.c. threshold. even when the vehicle
turns so that the Wave Trap aerial is in the “ null ”
position. Batterv voltage is 9V and the current
drain is 4mA. Price is 39s. 6d.. p. and p. Is. 6d.
" Cale-

Design  Engineering (Wokingham) Lid.,
don”, Ringwood Road, Ferndown, Dorsel.

Above: The “Dewtron” Wave Trap
inductive amplifier.
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SSB Transmitter [Receiver

"IHE Hammarlund Manufacturing Company, a

Giannint Scientific Company, has announced
the CSB—125C s.s.b. transmitter/receiver. The
power output of this unit is 125W s.s.b.-p.e.p., and
six channels can be provided (two of these
suppl.ed and the other four optional), to cover the
frequency range 2 to 30Mc/s.

Ths CSB-125C features sensitivity of less than
0-54V for ss.b./cw. and 1uV for 10dB s.n./n
ratio. 30% modulation on a.m. The separately
houscd power supply is designed for 115/230V,
50/6Lc/s operation.

The U.K. agents for this range of equipment are
K.W. Electronics Lid., Vanguard Works, 1 Heath
Street, Dartford, Kent.

T e
%ﬁiﬁﬁﬁ"@ g
;_ R
& o

;‘%I

Hammarlund's CSB-125C s.s.b. transmitter/receiver.

Mains [Battery [Table Radio

L\ NEW model in the Bang and Olufsen range is
“ % the Beo Box battery operated transistor table
radio. having a separate power unit for mains
operation. It covers v.h.f.,, medium, long and two
short wave bands (1-45—4Mc/s and 7—16Mc/s),
and has 14 transistors and § diodes. Weighing 161b.,
and measuring 194in. x 83in. X 6in., this receiver
has the feature of providing a high standard of
reproduction  without a mains supply. The
output is 2W when operating from the mains
and 1W when working from batteries. There
is an 1lin. x 7in. elliptical speaker, and scparate
treble and bass controls are provided. A 500.A
moving coil indicator gives visual indication of
accurate tuning, and the aerial is detachable and
rotatable and can be used for the improvement of
v.h.f. and short wave reception. Finished in teak.
the Beo Box retails at 39 guineas. St. Aldate Ware-
house Liwited, Innsworth Lane, Gloucester.

Right: The BEO BOX fully transistor-

o &
&2 %a:q,.._..;_&;..

ised battery/mains table radio.

Vg e e

!

= w’ ‘,!: b ..-_-l-' e
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V72773 MOENEXTMON TR BSUE
ok “PRACTICAL WIRELESS”

24-PAGE POGCKET GUIDE

Packed with invaluable at-a-glance @ ELECTRICAL QUANTITIES
data. You’ll use it again and again. UNITS AND SYMBOLS

It includes:

© WIRE AND METAL GAUGE
DATA AND COMPARISONS

@ FREQUENCY AND WAVE-
LENGTH DATA

with Conversion Table

@ DECIBEL CALCULATIONS

Plus Multiples and Sub-Multiples - Greek
Alphabet Symbols - Conversion of Units

lE i : and Constants - Eureka Resistance Wire
;'_ ‘ Data - Copper Wire Data - Transformer

APALL TGS | Matching - Time Constants

Also in the April issue
FIDELITY F.M. TUNER WITH PULSE-COUNTER DISCRIMINATOR
THE IONOPHONE LOUDSPEAKER
S.S.B. USING A PRODUCT DETECTOR
COMBATING INSTABILITY

PLUS other articles and all the regular features

APR"- ISSUE on sale MARCH 4th

MAKE SURE
OF YOUR
CcOoPY!

Hand this
form to your
Newsagent

To (Name of Newsagent)

Please send/reserve the April issue of ‘“‘PRACTICAL WIRELESS (2I-), on sale
March 4th, and continue until further notice.

Name

Address

www americanradiohistorv com
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B A T H T T
THe PRACTICAL WAY

TO ENJOY ELE(:TRONICS

World famous

PRACTICAL WIRELESS
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IllIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_
HIGHEST QUALITY
AT LOWER COST

anyone can build

The clearly written instruction manuals, issued with each kit, show you how

A KIT FOR EVERY INTEREST . .

FOR HOME, WORKSHOP, LABORATORIES

HI-FI F.M. TUNER. Tuning
range 88-108 Mc/s. Tuning unit
(FMT-4U) with 10,7 Mc/s.
I.F. output (£2.15.0 inc. P.T)
I.LF. Amp. (FMA-4U) compliete
with  cabinet and valves.
(£13.3.0). Total kit £15.18.0.
Assembly can be arranged.

COMMUNICATIONS
TYPE RECEIVER. Model
RG-l. Freq. cov: 600 ke¢/s.-1.5 117
Mc/s; 1.7 Mc/s.-32 Mc/s. A two- :
speed tuning drive. R.F. "Front
end” supplied assembled and
aligned. Kit £39.16.0. Assembled
€53.0.0.

e T e e Al

HI-Fi A.M./F.M. TUNER. Covers F.M. 88-108 Mc/s. A.M. {6-50,
200-550, 900-2.000m. Tunming heart (£4.13.6 inc. P.T.) and I.F.
Amp. €21.16.6. Printed circuit board. Total Kic £26.0.0
6W DE LUXE AMPLIFIER. Model $:33H. An inexpensive
Stereo-Mono amplifier with high sensitivity. Suitable for Decca
Deram Cartridge. Kit £15.17.6. Assembled £21.7.6
6 TRANSISTOR PORTABLE. Model UXR-i. Preaiigned
| F. transtormers. Printed circuit, 7 x 4in. high flux speaker. Real
hide case. Very easy to build . ™ Kit £12.11.0 incl. P.Tax
SHORTWAVE TRANSISTOR PORTABLE Model RSW-i.
Two short bands, trawler and medium wave Kit £09.17.6 ncl. P.Tax

SW HI-FI MONO AMPLIFIER. Model MA-5. A low-priced
well designed amplifier. Printed circoit construction makes it
easy to build. Kit £10.19.6. Assembied €15.10.0
‘COTSWOLD" HI-FI SPEAKER SYSTEMS, MFS or Standard.
Range 30-20 000 c/s. Kit £23.4.0. Assembled £30.15.0
MONO CONTROL UNIT. Model UMC-1. Ideal for use
with MA-12 or similar amplifier. Kit £8.12.6. Assembiled £13.12.6
HI-FI EQUIPMENT CABINETS. large range, 1n kit form
or assembled and finished, inci. record housing range, available to
meet various needs. Details on request. from £7.7.0 to £37.16.0

SEND FOR FREE BRITISH HEATHKIT CATALOGUE — MANY MODELS TO CHOOSE FROM

All models available assembled.

Deferred terms available over £10.

Free delivery U.K.

<

Sin. OSCILLOSCOPE. Model N O DL E LU eIV,
L WAVEBAND TRANSISTOR
10120,  Wide band amplifiers PORTABLE. Mode! UXR-2. The
S e, Yja Sy LA 0 o
500 ke/s in 5 ranges. Kit £32.12.6. 5322‘:? send forlofullse‘gle.glns: :
Assembled £41.10.0. £14.18.0 Kit (inc. P.T.).
The ideal low-priced ’scope. Assembly can be arranged.
PA AMPLIFIER. Model PA-I. 50W output. AMATEUR BANDS RECEIVER Model

For vocal and initrumental groups, guitars, etc.
4.1nputs, 2 speakers, Tremolo. Send for full detals.
Kict €54.15.0. tegs optional extra 17/6 set.
Assembled £74.0.0.

SOW POWER AMPLIFIER. Model MA.S50.
Ideal for PA work ete. Kit £19.18.0. Assembled

£€27.18.0.
RA-I
2}in. PORTABLE SERVICE OSCILLOSCOPE. Model OS-1.
An ideal light, compact 'scope for servicing and general work,
Printed circuit construction. Kit €22.18.0. Assembled £30.8.0.
“MOHICAN” TRANSISTOR GEN-COVERAGE RECE!IV-
ER. Model GC-1U. An excelient portable for the short wave
hstener ... Kit €37.17.6. Assembled £45.17.6
VALVE VOLTMETER Model V-TA. Measures up to 1,500
v. {D.C. and r.m.s.) and 4,000 pk-to-pk. Res. O.1(2 to |,000 M.
Kit €13.18.6. Assembied £19.18.6.

RA-l. Covers the amateur bands from 160 to
10m. Special features incl.: half-lattice filter; 8
valves; Tuning meter; tuned RF amplifier stage.
Kit £39.6.6. Assembled £52.10.0.

Q MULTIPLIER. Model @QPM-I. For 450/
470 kefs. ILF. Kit £8.10.0. Assembled £12.14.0.

LATEST AMERICAN SINGLE-SIDE-BAND AMATEUR
EQUIPMENT. Now available from Gloucester. Please send for
detaiis.

MULTIMETER. Model MM-IU. Ranges: 0-1.5 v. to 1,500
v. A.C. and D.C. 0-150uA—I5A D.C. 0.20 to 20MQ2 4§ in. SOuA
meter ... Kit £12.18.0. Assembled £18.11.6
R.F. SIGNAL GENERATOR. Modal RF-1U. Up to 100 Mc/s.
fundamentai, 200 Mc/s on harmonics. Up to 100 mV output ail
bands Kit £13.8.0. Assembled £19.18.0

at iow cost.

TELEVISION ALIGNMENT GENERATOR. Model HFW-1.
Accurate alignment of TV receivers achieved in minimum time
Covers 3.6 to 220 Mc/s. fundamentals.

€34.18.0 Kit.

£44.10.0 Assembled

AMATEUR TRANSMITTER
Model DX-40U. Self-contaned.
BO-IOm Power input 75 w. CW.,

60 w. peak C.C. phone. Output
40 w. to aerial Prov. for YFO Kit £33, I90 Assemb|ed £€45.8.0

DAYSTROM LTD.

Dept. P.W.3, QGLOUCESTER, ENGLAND
A subsidiary of Weston Instruments Group, manufacturers of the

WORLD’S LARGEST-SELLING ELECTRONIC KITS

AMATEUR TRANSMITTER.
Model DX-1001J. Covers all
amateur bands. 160-10 m, 150 w.
D C. input, self contained with
power supply, Modulator, VFO Kit £79.10.0. Assembled £104.15.0

o e s e e e e e e o e e

] Send me FREE BRITISH CATALOGUE (Yes/No) |

D X-100U

{ Full details of modei(s) I

i
l NAME I
I ADDRESS I
i N |

Vam e e o G SEm SR SE SRS G MED MEn SEn amm SEn Gmn eme men e
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.r.'."_-— o
AGES ' This is a hand that can’t be beaten. Five
L models from our tremendous range of soldering
instruments. Superb performance. Amazingly
compact. Developed to simplify Y OUR soldering.
Copper bits for greatest speed.
Permatip bits for |ong life. May we deal you in?
Brochure P.W.10 post free on request
LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey
Tetephone: CROydon 8589

HOME RAmﬂ LTD- 187 LONDON RD., MITCHAM, SURREY ‘Phone MIT 3282

WE HAVE IN STQCK ALL THE RANGE
OF ARMSTRONG TUMERS AND TURER
AMPLIFIERS

Model 223 is an
AM/FM TUNER
rrice £28.15.0

Model 224 is an
FM TUNER
erice £22.10.0

" Model 224

Don't forget that the Home Radio Catalogue is the most °
comprehensive catalogue offered to the constructor to-day

PRICE 5/- PLUS I/- POSTAGE AND PACKING
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BRIAN ROBINSON.

5: THERMIONIC VALVES
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5.1 The Emission of Electrons from a Filament

THEN a hot wire or FILAMENT is enclosed
\\' in an evacuated glass bulb it will give off
“particles 7. These particles are  called
ELECTRONS. If a plate of metal is introduced into
the bulb it will be found that clectrons from the
filament will strike the plate. Many more electrons
will be attracted to the plate if a POSITIVE
potential is applied to it as this will attract *he
negatively charged electrons.  The higher the
positive potential applied to the plate the greater
will be the electron flow from the filament to the

plate. In the diagrams shown in Fig. 38 the
electrons emitted by the filament are represented
by arrows.

As we saw when dealing with simple d.c.

circuits a current can only flow in a circuit when
the circuit is complete. Therefore to show the
current flowing from the filament to the plate a
millammeter must be connected between the
filament and the plate.

Evacuated Metal plate

. - buld —
~Flectrons

. - Filament . Filament

(a) (b)

Millammeter

My

02000 5

I

Fig. 38: A heated filament in an evacuated bulb emits
electrons (a), some of which strike the metal plate (b).
When a positive potential is applied to the plate, more
electrons are attracted to it (c) and the greater the
potential, the greater the electron flow (d).

PRACTICAL WIRELESS
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The flow of electrons from the filament to the
plate or ANODE is the principle on which the
operation of the radio valve is based. The valve
is so called because it will allow electrons, which
enable u current to flow, to travel in one direction
only—i.e. towards the plate or anode. 1If a
negative potential were applied to the anode no
current would flow as this would only repel the
negatively charged electrons.

5.2 The Diode

This is the simplest type of valve and it has only
two ELECTRODES, the FILAMENT or
CATHODE and the PLATE or ANODE. The
two electrodes are generally arranged concentri-
cally so as to increase the area of the anode.

Evacuated
bulb Anode

Fitament

Plug - in
base pins
Fiament
@) 4/ (m
Fig. 39: The diode: (a) practical representations

(b) theoretical representation.

In the diagrams shown in Fig. 39 the type of
diode shown is called a directly heated diode. This
is because the electrons which travel to the anode
come directly from the filament. However, the
surface area of the filament is very small and the
current which could be drawn from it would also
be small. The current could be increased by
increasing the temperature of the filament but an
easier way is to encase it in a sheath of metal
which will emit many electrons at a low tempera-
ture. In this case the filament now becomes the
HEATER (i.e. it heats the sheath) and the sheath is
called the CATHODE. This type of valve, which
has the heater enclosed by the cathode, is called an
INDIRECTLY HEATED type as the electrons
come from the cathode and not the heater.

Heater\ : Cathode

Anode —»

.Cathode

Heater
(a) (o)

Fig. 40: The indirectly heated diode, practical construc-
tion (@) and theoretical redresentation (b).
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Practical and theoretical representations of an
mdirectly heated diode are given in Fig. 40 (N.B.:
The cathode in an indirectly heated valve is
generally made of a base metal with a coating of
"barium oxide, strontium oxide, etc.).

5

5.3 Characteristic Curve of the Diode

; +
Milliameter e —
. (1a) -
. L
't.» \.__:
. ]
& ~ g
Seat
: Variable
6 voltage d
supply 0

Fig. 411 Circuit to determine the characteristic curve of @
diode.

If the circuit shown in Fig. 41 is set up
/the anode voltage can be varied and for each value
of anode voltage the corresponding value of
the anode current can be found. It would be
suitable to start the anode voltage at 0 and increase
this in 10V steps until no further increase in anode
current is noted.
Typical results obtained using the circuit shown
in Fig. 41 are shown in Fig. 42 and the graph
which results when these are plotted is shown in
' Fig. 43..
It can be seen from the graph that there is a fairly
long, STRAIGHT LINE portion and the valve is
generallv operated within the limits of this portion

a4
12}
w-
ek Ta(ma) |va(vots
05 10
30 20
6 60 | 20
9:0 |- 40
a}- 130 | 50
130 60
b 130 70
" 1 1 L[] 1 [ 1 1
o 0 20 0 40 80 60 70

Fig. 42: (inset table): Typical values obtained using the

circuit in Fig. 41,

-xFi'g. 43; Graph obtained by plotting Va against la.

WIRELESS March, 1965

of the graph—e.g. in this case the valve would be
operated with anode voltages between 20 and 50V
and anode currents of between 3 and 13mA. It
can be seen that on the graph the anode current
has been represented by la and the anode voltage
by Va. This type of graph is therefore usually
called an la/Va graph and, as its name suggests,
it shows the relationship between anode current
and anode voltage.

If the graph shown in Fig. 43 is studied it can
be seen that after a certain value of anode current
is reached any further increase in anode voltage
will not cause it to rise any further. When this
occurs the value of anode current noted is called
the SATURATION CURRENT and the valve is
said to be SATURATED. The point on the graph

where saturation first occurs is called the
SATURATION POINT.
la VBV

{

Fig. 44: Characteristic curves using different heater
voltages.

If the characteristic curve for a diode were
taken with heater voltages less than the recom-
mended value the curve(s) would be of the type
shown in Fig. 44.

5.4 The A.C. Resistance or Impedance of a Diode

E

We know from Ohm’s Law that R=—

|
therefore if we find the limits of the straight line
portion of the characteristic curve of a diode we
could express the SLOPE of this portion of the
graph as being from, say, 20—50V and from
3—13mA. This is represented on Fig. 45. We can
see that the line AB extends over 30V and the line
E

BC extends over 10mA. Knowing that R=—
|

the a.c. resistance of the valve could be expressed
as being

30
001 (“1” must be in AMPS)
or 3,0000.

Therefore the a.c. resistance of this particular
diode would be expressed as being 3,000Q2. The
a.c. resistance of a valve is sometimes called the
IMPEDANCE or DIFFERENTIAL RESIST-
ANCE of the valve. The valve used as an example
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NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR

RADIOS...

ROAMER SEVEN Mk il

5 WAVEBAND PORTABLE OR CAR RADIO

Amazing performance and specification Y Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS
@ 9 stages—T7 tr i rsand 2 d

Covers Medium and Long Waves, Trawler Band and two Short Waves to approx. 15 metres,

Push-pull outbut for room filling volume from rich toned heavy duty “‘Celestion” speaker. Alr spaced

ganged tuning condenser. Ferrite rod aerial for M & L waves and telcscomc aertal for 5 Waves.

Real leather-look case with €11t trim and shoulder and hand straps. Size 9 x 7 x 4 In. approx.

The perfeet portable and the ideal car radio. (Uses PP7 battery available anywhere)

Total cost of parts now only £5. I 9. P.58;6P M E Lo DY ;m]'o}maa"nl%ied ‘}l{q:'?gz;:cg"n:

Parts Price List and easy build plans 3/-
X up to my expectations.”

New TRANSONA G. Stockton-on-Tees.

@ 8 stages—& transistors

FIVE “Home, Light, A.F.N.,

Luz.alial goad volume'.
G. P. Durham.
@ 7 stages—35 transistors and 2

diodes

Fully tunable over Medium and Long
Waves and Trawler Band. Incorpor-
ates Ferrite rod aerial. tuning con-
denser, volume control, new type fine
tone super dynamic 2§in. speaker etc.
ve case. Bize 6} x 44 x 1iin,

Attract;
with red speaker grille. (Uses 1289 battery available anywhere.)

Total cost of all 42/ P. & P. Parts Price List and easy build

parts now only 36, plans 2/-,

TRANSONA SIX

@ 8 stages—6 transistors and 1
diodes

This is a top performance receiver
covering full Medium and Long
Waves and Trawler Band. High-grade
approx. 3in. speaker makes listening
a pleasure. Ferrite rod aerial,
Many stations listed 1n one evening
inctuding Luxembourg loud and clear.
Attractive case ingrey with red grille.
Size 64 x 4 x liin. (Uses PP4 buttery
avatlable anywhere.)

Total cost of ail 59/6 ,3:) &P
6.

parts now only
Parts Price List and easy build plans 2/-.

SUPER SEVEN

@ 9 stages—7 transistors and 2
diodes

Covers Medium and Long Waves
and Trawler Band. The ideal radio for

and 2 diodes

Cur latest completely port-
able transistor radio covering
medium and long waves.
lncorporates pre-tagged cir-
cuit board, 3in. heavy duty

condenser, wave change slide
switch, sensitive 6in. ferrite
rod aerial. Push-pull outbut.
Wonderful reception of B.B.C. Home and Light, 208 and
many Continental stations, Handsome leather-look pocket
size case, only 61 x 3 x 1}in. approx, with giit speaker
grille and supnlied with hand and shoulder strabs.

Parts Price List and Total cost of all £3 9 6 P. &P,
easy build plans 2/- parts now only 0Z/C 3~

POCKET FIVE

@ 7 stages—5 tr s and 2 diod
Covers Medlum and Long
waves and Trawler Band. a
feature usually found in
only the most expensive
radios.Ontest Home, Light,
Luxembourg and many
Continental stations were
received loud and clear,
Designed round supersensi- |
tiveFerrite Rod Aerial and =

fine tone 2}in. moving coll speaker. buiit Into attractive
black case with red speaker grille. Size 5¢ x 11 x 3in. (Uses
1289 battery available anywhere).

Parts Price List and easy build plans 116,

Total cost of all
parts now only P. & P. 3.,

ROAMER SIX NEw!!

NOW WITH PHILCO MICRO-ALLOY R.F. TRANSISTORS
@ 6 WAVEBAND !!

@ 8 stages—~6 transistors
and 2 diodes

Listen to stations half a
world away with this 8
waveband portable. Tune
able on Medium and Lon
Waves, Trawler Band an
3 short Waves. Sensitive
ferrite rod aerial and tele-
scopic aerial for Short
Waves. Top grade transis-
LOTS, 3-inch speaker,
handsome case with gilt
fittings. Bize 7¢ x 6% x 1iin,
Carrying strap 2/¢ extra.

Y EXTRA BAND FOR EASIER TUNING OF LUX, ETC.

Parts Price List and Total cost of all P. & P.
easy build plans 2/- parts now only £3‘I9'6 36

home, car, or can be fitted with
carrying strap for outdoor use.
1 Completely portable—has built-in
Ferrite rod aerfal for wonderful
reception, Special circult incorporating 2 R.F. Stages, push-pull output.
3in. speaker (will drive large speaker). Bize Tt x 5¢ x 1§in. (Uses 9v
battery. available anywhere.)
Total cost of all 9 P. & P. Parts Price List and easy
parts now only . . 36 build plans 2/-,

All components used in our receivers may be pur-
chased separately if desired. Parts price lists and
easy build plans supplied free with sets of parts
or available separately at prices stated.
Overseas post 10/-.

RADIO EXCHANGE CO.

Phone: 2367

Callers side entronce
Barratts Shoe Shop
Open 9—5 p

So:s. IO—IZ.JO ﬁ.m.

61, HIGH STREET, BEDFORD.
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NOW ANYONE CAN
AFFORD TO TRAIN TO

BE AN EXPERT IN RADIO,
TV, AND ELECTRONICS

Anyone can afford there amazing courses—anyone can nnderstand thiz practical
training — No complicated mathematics to hold you back—No old fashioned.
obreure explanations to tiastrate youl

The Ieasous are CRYSTAL CLEAR. PRACTICAL EASY TO MASTER AND
USE— Eariy lessons tuake lundamentals elear ¢ven 10 the beginner. while other
lersons will give you the practical “know-how™ of an espert!

Compares favourably with sowme courses costing very tuch morel By creating
& mass warket through large volume sales and clinunating individual letter
Writing we are able to pags on these savings directly to youl

Each course is printed on extra large quarto size sheets and bound into one
maoual to sinplity handling and distribution.

Please selert the courge Most stitahle 10F your requirenents trom the following:
No. L. RADIO COURSE. Fundamenta! tacts—Elvctrons—Conductors and
ipsniators —ladio  Batteries—Citemts— Magnetisin— Obhw's  Law —Remstor
Colour Code—Chart—What resistor to  use—Electro-Magnetism— Eleciro-
magoetic induction—=8el{ Induction—KRadio Frequency luductances—Capacity
Coupling—1.F. ‘Transtormers—Radio Cuile—Radio Capacitors—The Farad—
Dielectric—Capacitor Colour Code—Alternating Current Theory & Filters—
Reactance and Resistance Charts to calculate Capacity Frequency and
Inductance—Handy Radio Formulae—Practical Aspects ot Radio Nervicing-—
Radic Valves—Transistor Theory—N Type G ani L T pe Ger

Dilode Action—Transistor Action—D.C. Stabilization—Transistor Bias Adjust-
ment—R.F. Amplification—3Superheteredyne rinciples—A.C.V. Power Sup-
plies—Meters—Multitesters amd Valve Teaters—Tomt to Point  Servicing.
Signal Generators aud Signal Tracers—Using an Oscilloscope jor Servicing—
Alignment—Ampliiera and P.A. Equipmeut—High Fidelity —Advantages of
Inverse Feedback—Speakers— Frequency Modulation—How to Obtun Radio
, Jobs. Price lor the complete course. ONLY 36/-. Plus postage 1/6.

Fo. 2. ELECTRONICS COURSE. Includes most of the above lessons plue L.C.
and R. Combined Circuita— ce I on—LBehaviour at R

| Bow Metera Work—Making a Voltmeter—Ohm meter Conuections—Valves—
| Electron Behaviour—Triode—Characteristic Curves—Power Supplies—Audio
R Micr Resi & ling-—Obtaining Grid Biag—
Push, Pull and Parallel—Phase Inverter Circuit—Radio Frequency Voltage
Amplifiers—I.F. and Multiband Coils—Detection— Receiver Circuits—Results
of Frequency Mixing—A.V.C.—Electronic Oscillators—Quartz  Crystals—
Radio Tr: itter Circuit dulstion and Tumng—Lines. Antcnpas and
Radiation—Test Equipment Using Meters—Electronic Test Equipment—
Thyratrons—Photo-Cell  Equip t—Radio pi H.F. Heating—
Electronic Shaping Circuits—Electron Microrcope—Electric Strain Gauges—
Inter-Communicators—Radio Servicing Techniques—8ervicing Printed Circuits,
Prioe for the complete course. ONLY 39/6. Plus postage 1/6.

Graduates of the Eleotronios Course can qualify for a certificate—details seat
with each order.

No. 3. TELEVISION COURSE. Effect of Mis-adjusted controls—Pictures of
warious faults—8ervice adjustments—Circuit IFaults Indicated by a Poor
Pattern—Finding Bad Valves by observing Picture Faults—Separate Channel
LF. Syastem—Intercarrier L[.F. Bystem—XNegative Picture—Interference—
Antenna Principles and Practices—U.M.F. Trausmission Liues—Facts About
the T.V. Signuai to Help you in Service Work-—S8ynchronizing Separators—T.V.
Interference Aids—All about Cathode Ray Tubes—FExplanation of T.V. Circuits
—Video Detector—Video Amplitier—D.C. Restorer Circuit—Autowmatic Gain
Control Circuits—Oscillators—Detlection Coils—Automatic Frequency Control
Circaits—Analysis ot Stagger Tuned LF. Recerver—Analysis of Three Inter-
Carrier Type Receivers—The Vertical Detlection Cirenit—The Horizontal
Deflection Circuit—Waveforms—S8chematics of various sections of a T.V.—
U.H.F. Converters and Tuners—T.V. Test Equipment and Aligninent— Analysis
of Varions Problems.

Price for the complete course. ONLY 36/-. Plus postage 1/6.
UNCONDITIONALLY GUARANTEED TO GIVE COMPLETE SATISFACTION
You must be convinced that this is the best value you have ever scen m Hlec-
tronic. Radio or T.V. Training. otherwise you can retuin the course (ur have
your mones refunded if sent with order) after you have vxamined it in your
own home for a full seven days.

IF YOU SEND CASH WITH ORDER WE WILL INCLUDE A FREE 70-PAGE
BOOK. Tick on the coupnn one book for emch course ordered with full cash.
RADIO SERVICING FAULT FINDING BOOK. TELEVISION FAULT
BOOK. OSCILLOSCOPE BOOK.

These [ree books ace authoritative, and loaded wilh ivorfmation. Would
cost at least H/s each if bonght «parately—Dby sending cash you reduce book-
keeping and other costs. which savings we pass back to you.

memwswm FREE TRIAL OFFER memw=—a
Pay only 5/- per week f you wish. Chip coupon right pow for this speclai oller.
To: Sim-Tech Book Company, Dept. CW10, Gater’s Mill, West End, Southampton,
Hants,
Please aend the following courses for a full seven days’ trial.
{J No. 1. RADIO COURSE. (] No. 2. ELECTRONICS COURSE,
87/6. inel. postage. 41/-, incl. postage.
[ Ne.3. TELEVISION COURSE.
87/8. inc). postage.
(Free trial cusiomers tick only one please).
If not delighted, ¥ thay return the se post-paid without further obhgation
on my part. Otherwise | wil pay cash price OR 5/- weekly until purchase
price plus 2/6 service charge has been paid.
[] Tick here if enclosing tull purchase price.
Please send me || FREE. RADIO FAULT FINDING BOOK.
[ FREE. T.V. FAULT FINDING BOOK. [ ] FREE. OSCILLOSCOPE BOOK.
Amount euclosed £ a
T understand that you will refun oney in full if 1 am not 100%, satisiled.
Overseas customers please send full amount (including Lreland).

NAME

ADDBEBB..cvvitttstanscsosascscsosescacsosns

P ..oaveeacesccsssssonsssssocnaassss COUNLy..
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RETURN-OF-POST
ON CASH OR C.0O.D. ORDERS
@ SPECIAL OFFER !! STEREO CARTRIDGES

RO I W5 Stereo/Mono Cartridge Complete with fixing
bracket and styli. List 59/4. OQUR PRICE 23/6 Post {ree.

@ ILLUSTRATED LISTS

lilustrated lists are available on LOUDSPEAKERS., TAPE
DKCKS. TEST GEAR, GRAMOPHONE BEQUIPMENT, AMPLI-
FIERS. Any will be sent hhee upon request.

@ AMPLIFIER KITS

We have tull stocks of all components for the Mullard 510.
Mullard 3-3. Mullard 2 and 3 Valve Pre-amp. Mullard Stereo.
Mullard Mixer. Fully detailed list on any of these sent upon
request.

Instraction Manual: All Multard Audio Circuits in “Circuits
or Audio Amplifiers”. 9/5 Post Free.

@ LATEST TEST METERS Credit Terms

Cash Price Deposit Mthly/Pmts.

AVO Model 8 Mark 111

.. £24. 0.0 o
AVO Model 7 Mark 11 .. £22. 5.0 £4. 8.0, 120of £1.12.9
Multiminor Marh 4 £9.10.0 £1.18.0° 12 0of 14/
< .. aa £4. 7.6 1. 7. Jof £1. 3.4
1K TP3S .. oa £6.11.6 £1.11.6 6of 19/2
1 K Model 500 oq £9.17.6 £1.17.6 12 of 15/-
TAYLOR MODEL 127A 1 12 of 15/8

.. £10.10.0 . 2.
Full details of any of the above supplied free on request.

@ MARTIN AUDIO KITS

High quality, easy to asseruble Hi-Fi Units. Fully Transistorised
for mono and stereo/working. All units are assembled and tested
and the constructor has only to link together units chosen for
any particular installation. The following mono units avallable.
Unit 1 Input selector 47/6

Unit 2 Pre-amplifier with volume control 37/6

Unit3 Mixer Unit 79/6

Unit 4 Pre-amplifier with tone and volume controls 62/6

Unit5 Main Amplifier 10 watt, 3 ohm output £5.12.6

Unit 7 Main Amplifier 10 watt, 15 ohm output £6.12.6

Unit 6 Power unit for unit 5, 52/6

Unit 8 Power Unit for unit 7, 55/~

Unit9 A special pre-amplifier for low output Pick-upbs 55/-
Units 1, 2, 3 and 4 are available for stereo working at twice the
prices shown. Smart plastic escutcheons are available for all
combinations ot units. Full details in the Martin Illustrated
Leaflet, available free. Credit Terms avallable on any com-
bination of units.

@ GRAMOPHONE EQUIPMENT

sz LATEST MODELS Credit Terms

1. POST FREE Cash Price Deposit Mthiy/Pmts.
RECORD CHANGERS
GARRARD AUTOSLIM
(Mono PU fixed head) .. £6.10.0 £1. 50 6of £1

GARRARD AUTOSLIM
De-Luxe AT6 (Mono PU) .. £11. 8.0 £2. 6.0 120of 16/11
GARRARD AUTOSLIM
AT6 (Stereo/Mono PU) .. £12. 5.4 £2. 9.4 120f 18/-
GARRARD LAB AUTO A
(GC8 Mono PU) .. .. £16.12,6 £3. 8.8 120f £1.4.5
GARRARD AT LM (3000 LM)
Low mass pick-up arin (3TA
Stereo/Mono PU) 5 .. £12.15.0 £2.15.0 120f 18/4
GARRARD AT
(Mono PU plug in head) .. £10. 8.2 £2. 4.2 120f 15/4
:: k. :}Q:’E (TC8 Mono PU)  £6.19.8 £1.14.6 6of £1
Iy . & -
(TC8S Stereo/LP/78) .. .. £7.19.6 £1.19.6 6o 2.
See our Gramophone List for details of Single Record Players
and Transcription Units.

© Hi-Fi LOUDSPEAKERS |
1ANS: Axiette 8in.. £5.5.7: Axlom 10in.. £6.5.11: 12in.
£10.17.4: 12in. Axiom 301, £15.4.8: 12in. Aundiom
£9.2.8: 12in. Audi 1ws. £14.7.8: Trebax Tweeter,
POSSOVeT nnil.0£2 0.11.

L)
@ STEREO COMPONENTS
Morzanite ganged potentionicters as specified for the Mullard
circuits. % Lo#fAnti-Log. 500k, 1 meg., 2 meg. * Log/Log. 50k.
250k, 1 metr.. 2 meg. % Lin/Lin 250k. 1 meg.. 2 meg. All 10/68 each.
Postage extra.
@ JASON F.M. TUNERS

We stock all parts needed tor the construction of these excellent

tuners. All parts can be supplied separately but we can offer

i\;_e lrleducuous in price it all items are purchased at same
Ollows:
{with power), £10.2.6.
T3 (with power), £11.17.6.
Ti, £6.12.6.

Credit Terms available. Ask for list.

MAINS & OUTPUT TRANSFORMERS
GILSON AND PARMEKO TYPES for many popular circuits
stocked. Send for list.

WATTS RADIO ((5) LTD
54 CHURCH STREET, WEYBRIDGE, SURREY

Telephone Wevbridge 47336
Please note: Postal business only from this address
Cellers welcome by appolntment

3 (less power). £9.19.6.
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in the above calculation would normally be
operated with anode voltages of 20—50V and
anode currents of 3—13mA.

Ia
14}
et oo v o s ot o s W A ——
12pr
10
8F 10mA
=001 Amps,
sl
.af
T L.
2+
1 ! i__Va
o ) 60 70

Fig. 45: Determination of the a.c. resistance of the
diode.

5.5 The Diode as a Rectifier’

From the section which dealt with a.c. theory
it will be remembered that an alternating current
could be represented graphically in the form
shown in Fig. 48; this would also. of course, be
the same shape as a graph of an alternating
voltage (both graphs being drawn with respect to
time, of course). However, it can be seen that the
current (or voltage) starts at zero, reaches a
maximum positive value, returns to zero, reaches a
maximum negative value and returns to zero once
more. This is a complete CYCLE for an alternating
current or voltage.

+jvorl

\

teycle

P S

Fig. 46: Typical a.c. waveform.

The mains supply in most areas is an alternating
supply and if d.c. is required for any particular
purpose then this a.c. has to be changed to d.c. or,
to use the correct term, it has to be rectified.

PRACTICAL WIRELESS
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We already know that a diode will allow a
current to pass through it only when a positive
voltage is applied to the anode, therefore if an
alternating voltage were applizd to the anode of a
diode a current would only flow on the POSITIVE
HALF-CYCLE. The current flowing in the circuit
would therefore be no longer a.c. as it would now
not have a negative component.

The current could be said to be an
UNSMOOTHED DIRECT CURRENT. The diode
has then changed the a.c. shown in Fig. 46 into the
type of d.c. shown in Fig. 47, i.e. the diode has
acted as a RECTIFIER.

N\

Fig. 47: Current flowing in the anode circuit of a simple
diode rectifier.

In the diagram shown in Fig. 48 it will be seen
that the alternating current has been supplied by a
TRANSFORMER and that the D.C. OUTPUT of
the rectifier has been connected to a LOAD which
has been represented by “R ™.

y
~
T R
Fig. 48: Typical circuit using a diode as a simple
rectifier.
5-6. Smoothing the Output from a Simple Diode

Rectifier

Where a steady current of the d.c. type is
required it is obvious that a current of the type
shown in Fig. 47 will be unsuitable. This current
has then to be SMOOTHED. We know that a
CAPACITANCE is an electrical device which can
be used to “store” a current.  If we were to connect
a large capacitor across the load R in Fig. 48 what
would be the effect? Well, between A and B the
capacitor would be charging and between B and C
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W

y

Rk —

V4

(2 (v)

()

Fig. 49: The a.c. waveform: (a) before rectification; (b) after rectification and (c) with smoothing capacitor.

the capacitor would be discharging. Thus the
capacitor would be a current to the circuit where
previously no current had been flowing. The
capacitor would in fact be acting as a RESERVOIR
for the current and is in fact called a RESERVOIR
CAPACITOR. The larger the value of the capacitor
the greater the smoothing effect. The three stages
mentioned in the rectification of a.c. by a simple
diode circuit are shown in Fig. 49, (It is often said
that a SMOOTHING CAPACITOR * absorbs the
peaks and fills in the troughs ” of the type of wave-
form shown in Fig. 47.)

The type of rectifier which only rectifies one half
of the a.c. cycle, i.e. a single diode, is called a
HALF-WAVE RECTIFIER.

Question

Attempt to answer the following questions which
relate to the graph given in Fig. 50.
1. Mark with an “X™ the point where
saturation occurs.

2. Between what values of Va and Ia would
the valve be normally operated?

3. Using the graph, calculate the a.c. resistance
of the valve.

4. In practice would you expect the graph to
pass through the points Va=0, [a=0?

8

3 8 3
e

Ia

N
f

-
(-]

| | | | | 1
10 20 30 40 50 60 70 80 90 100 10 120 130 140
va {volts)

Fig. 50! The graph relating to this month’s problems.

I

Answer to last month’s question
10°¢

f=——

2/ LC
10

" 62810% 100
10°

198-6

=5,035kc/s or 5:035Mc/s.

New frequency is 2,517kc/s.

10°
7 e —
6284 10X C
10°
J]w=_ s e e
628%2517
10°
" 15810

-/ 10C=6325
o/ 10C=63-25"
=4000

4000

10
=400pF.
Part 6 Next Month

SEE ALSO PAGE 1094 THIS MONTH
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THE KEENNEST TAPE RECORDER
BARGAIN OF THE YEAR!

A 24 gna. Tape Recorder offered at the
bargain price of only 15 gns. plus 10/- earr.
Supplied in 3 Units already wired and
tested. A modern Circuit for quality record-
ing from Mike, Gram or Radio, using iatest
B.3.R. Twin Track Mounarieck Type TD»2,

.y valve line up—ES6, BCLs2, EMs4, EZS0
’ # and selenium Diode. Send for detailed list—
@ 34, stamp.

Complete Kit comprising items below.

BaRGAIN PRicE |5 Gns. 41
2-tone Cabinet and 3in. x 5in. Speaker. Size
14in. x 104in. x74in. ... ...l £3.10.0 + 5/- Carr.
Wired Amplifier complete with 4 Valves, front
Panel. Knobs, etc. £5. + 278 Carr.

B.S.R. Monardeck Type TD2 . + 4/6 Carr.

Acoessories: Mike, Tabe, empiy Reel, screened
Lead and Plugs. Instructions, ete......... .. £1.0.0 + 2/- Carr.
RECORDING TAPE Famous American Columbia (CBS) Premier

quality tape at NEW REDUCED PRICES. A genuine recommended Quality
Tape—TRY IT Brand new, boxed and fully guaranteed. Iitted with Jeader and

stop foils.

S8tandard  Double Play Long Play SPECIAL OFFER. 3" Mes-
57 600°13/- 1,200 31/6 ano’ 17/6 sage tape 150°, 3/9; 3" L.P.
537 900°18/- 1,800° 37/6 1.200° 19/8 4/9: 3" D.P, 300", 6/8.
71,2007 21/- 2,400 47/6  1,800" 28/6 . & P per rec] 6d.

TAPE REELS Mai sar-

Post & Package per reel, 1/- plus plus 77, 2/3; 2/, /-
6d. each for asdditional reeis. . 143; Ilulu sponl COIlldln-
595 Gt 210 77, 23,

Condensera—ditver Mica. All valnes JASON FM TUNER UNITS
2pl° to L,OOOpF, 6d. each. [ntto, Desiygner-approved  kite of parte.
Ceramice 8d. Tub. 450V T.C.C. ete. FMT1, 5 gos. 4 valves. 20/-.
0.001 mid to 0.01 and 0.1/350V., FMT?2, 7 gos. 5 valves, 35/.. JTV
8d. 0.02-0.1/500%", 1/, 0.23 Huuts MERCURY 10 gos. i valves 22/8.

1/8, ¢.5 T.C.C. 1/9, etc., cte. Clos JTV2 £13.18.6. 4 valves, 28/6.

Tol. $/{Micas—108, 3pF-snopl 8d. NEW JASON FM HANDBOOK, 2/6.

600-3,000pF, 1/-. 1% 2pl-100pl°, 48 hr. Alignment Bervice 7/6.

9d. 0 100pF-500pF, R,leld -175[3]“. P& P.olth.

BIAg, T aoe.|  TRIMMERS, Ceramio (Compresmin

Range 10 ohms-10 meg. ohme 20°;
t and W, 3d. W, 5d. (M-dzst
type modern rating) 1W, 8d,,

9d. Hi-Stab. 5% W, 1w ed! (IOO

Type)—30pF, 50pk, 70pF, 8d.; 100p 1
150pF 1/3; 250pk, 1/8; 500pF. 19,
PHILIPS. Bee Hive Type (conec. air-
spaced)—2-RpF, 1/=;  3-30pF, 1fe

hme-1 . Oth lues 9d.
T TIe cton re, 0e KNOBS—Modern Continentul types
> . - Brown or Ivory with Goid Ring:
1" dia., 9d. each: 1§, 1/- each;

Brown or Ivory with Gold Centre,
1° dia., 10d. each; 137, 1/3 each,
LARGE BELECTION AVAILARLE.

Volume Controls—5K -2 Meg. ohms,

3in. 8pindles. Morganite Midget

Type ljin. diam. Guar. 1 year. gﬁTAL4IgE°g$ZIE%§- ST}fw’!;n?};
LOG or LIN. ratios less Sw. 3/- EM4, 16/-: RM5, 21/ 'RM:I}.Z' e
DP. 8w. 4/6, Twin Stereo less Sw, - 9, &1/- . 17/8,
6/6. DP. Sw. 8/-, Specials to order, TUB-ELECTROLYTICS-CAN

25/25v. 50/12v. 1/9; 8+8/450v. 4/6;
50/50v. 100/125v. 2/-:32 +32/275v.4/6
8/450v. 4/350v. 2/3; 50/50/350v. 6/8
18+16/450v. 5/6; 60/250;275v. 12/6
82+ 32/450v. 8/6; 100+ 200/275v. 12/6

WAVECHANGE SWITCHES. 1 p.
12-way 2 p. 2-way, 2 p. 6-way.
3 p. 4-way, 4 p. 2-way, 4 p. 3-way,
long sp.ndle 3/8 ea.

RECORD PLAYER
CABINETS 59/6 Carr. & Ina. 5/-

Contemporary style, rexine covercd cabmit
in two-tone maroon and cream. M¥ize 1537 a
143"xR84”", fitted with all accessories including
baffle board and Vynair fret Space available
for all modern amplifiers and auto-changers
ete. Uncut record player mounting
board 144" x 124" suppled.

2 VALVE 2 WATY AMPLIFIER
EZ80 and Twin stage ECLB2 with
vol. and neg. feedback tone comtrol.
A.C. 200/250v with knobs, etc., ready
wired to fit above cabinet. £2.17.6.
P. & P. 1/6. 77 x 4" Speaker and
trans., 22/-, P. & P. 2/-.

COMPLETE R/PLAYER KIT. As ill,
ine. BSR UAl4 Unit. New Bargain
Price. Now only £11.10.0, 7/6 carr,
Double wound mains Tir, no live chassis,

BONDACOUST Speaker C:hlnet Aocoustio Wadding (lin. thick approx.)
wide, any length cut, 1/6 {¥., 4/- yd. TINNED COPPER WIRE, 16-22g., 3/0 31b.
ERSIN MULTICORE SOLDER 60/40 4d. per yard. Cartons 2/8 ste.

TYGEN FRET(Contem. pat.), 12 x 12in. 2/-; 12 x 1Bin. $/=; 13 x 24in. 4/=, etc.

EXPANDED ANODISED METAL.
Attractive gilt ftinish {in. x jin.
diamond mesh 48 sq. ft. Multiples of
6in. cut. Max. size 4ft. x 3it.. 47/6

MULLARD “3-3” & “5-10”
HI-FI AMPLIFIERS
ﬁ3 ohm & 15 ochm output

“3-3" Amp. ¥ valve, 3 watt hi-fi

quality at reasonable cost. Bass Boost

and trehle controls quality sectional

output transformer, 4 c/s-25 kefa

+ LdB, 100mV for 3W, less than 1%

"4 distortion. Brouze escutcheon panel
Complete Kit only £6.19.8. Carr. 5/-
Wired and tested 8 gns.

MULLARD “5-10" AMPLIFIER. 5 valves 10W 3
and 15 ohme ontput. Mullard's famous circuit with
heavy duty ultra-linear quality outpat transformer

el £9-1 9-6 Carr. and Ins. 7,6,

CONTROL PANEL KIT. HBars, Treble and Volume controle with 4-position
selector switeh for radio tape and 1lin. Y 4in. egentcheon panel.

AMPLIFIER KIT AND CONTROL PANEL KIT, £11.19.6. Ditto, ready wired.
£14.19.6.

2- VALVE PRE-AMP. UNIT.
cirenit with full equalivatinn,
switch, Size Whix2din. Complete Kit £5.19.6, carr. #/6.

Baeic amplifier kit price

Based on Mullard’s famous 2-valve (2xEF86)
with voluie, bass, treble and S-fosition selecter
Ready Built £7.19.8.

8 VALVE AM.FM TUNER UNIT §
Med. and VHF 190 M-550 M, 85Mc/s-103Me/s 6 valves and metal rectifier. Belf
eontained power unit, AC 200-250v. operation. Magic eve indicator, 3 push-
hutton controls, onjotf, Meid., VHF diode and high output sockets with gain
control. Tthiminated ’—(‘nl perspex -dial 114 x 4in. Chassis 11§ x 4 x 53in. A
recommended Fideiity Unit for nse with Muilard 8/3 5-10 amplifiera. Available
only at present Basilt- -ups units. aligned and tested ready 1or use. Bargain price

£12.10.0 Carr. 5,-. W e hope to produce this popniar nmit in kit form very shortly.

TRANSISTOR
COMPONENTS

Midget 1.F."s—465 Kc/s 9/16in.

diam. ..5/8
Osc. Coil M.E LW
Midget Driver Trans. 3.
Midget Output Trans.

Pull—3 ohms 8/8
Elect. Condensers—Midget 'l'ype
1 mFd.-50 mi'd. ea. 1/9, 100 mF

DE-LUXE
RECORD
PLAYER
KIT

&f-, 12V.
Condensers 150 v, working:
D1 mbPd., .02 mFd., .03 mFd..

D4 mFd. 9d.;.05 m¥id., .1 mFd., 1/-
25 mPd.. 1/3; 5 mbd, 1/8, ete.
Midget Tuning Condensers. J.B.
“00” 208 pF ant 176 pF, 8/8,
ditto  with trimroers, 9/6. J.B.
0 pl and 105 p# cone. slow
motion 10/6, 365pF single 7/8.
Sub. min. §1n Dilemin 100 pF,
S00pF, 500pF, 7/- each.
FERRITE AER.IALS M & LW
«ar aeria) coil 9/3.

Midget Vol. Control with edge
control knob, 5 K/ohms, with
ewitch 4/9; Ditto less switch 8/8.
8peakers: P.M.; 2in. Plcssey 75
ohms 15/8. 24in. Continental 8
ohms, 13/6. 7 x 4in. Plessey 35
ohmas, 23/6.

Ear Plug Phones—Min. Con-
tinental type 3it. lead, jack plug
and sovket. High Imp., 8/-. Low
Imp.. 778,
Brand New, Mfra. Ist grade,
1 OC44 & 2 OC45, 15/8. 1 OC81D
% 2 OC81, 15/6, All above and
©ASL, 32/6. Post Free.

Tncorporating
4 8p. Garrard
Auto-8lim unit and Mullard latest 3 watt
printed circuit amplifier (ECL 86 and
K7 80), vol., bass and treble controls,
with 87 x 5% 10.000 line speaker.
Contemporary styled 2-tone cabinet,
charcoal-grey  and  off-white  with
mauhmg blue relief. Bize 1747 x 16" x
A stylish upit capable of quality
reproduction. Circuit and const. detaiis

2/8 {free with kit)
£13.19.6

COMPLETE KIT
control  panel

Carr. and ins. 102,
liluminated perspex

escutcheon, 7/8 extra. Ready wired 30/~
extra. Four contemporary mounting
ilegs (6 or 13in.) 12/8 per set.

7 VALVE AM/FM RADIOGRAM CHASSIS

Valve line-up ECC85, ECH81., EFS9,
EABC80, EL84, EM81, EZ80. "=
Three Waveband and Switched Gram.
Ppositions. Med. 200-35¢ m. Long
1,000-2,000 m. VHF/FM 88-95 Mc/s
Philips Continental Tuning Insert with
permeability tuning on FM and com-
bined AM/FM IF transformers. 400
Ke/s. and 10.7 Mc/s. Dust core tuning
all coils. Latest circuitry including
AVC and Neg. Feedback. Three watt ¥
ontput. Bensitivity and reproduction
of a very high standard. Chassis size
134 x 6}in. Height 7Hin. Edge illumi-
nated glass dial 114 x 3iin.

Vertical pointer. Horizontal station names.
A.C. 200/250v. operation. Magic-eye tunimg.

i

Gold on brown background.
Circuit diagram n w available.
Aligned and tested ready for use £13.10.0. Carr. & Ins. 7/6
Complete with 4 Knobs—walnut or ivory to choice. [ndoor FM aerial 3/6 extra.

3 ohm P.M. Speaker only required. Recommended Quality Speakers 10in.
R.A. 27/6; 13} x 8in. E.M.L. “Fidelity” 87/6; 12in. B.A. with conc.
Tweeter, 42/8, Carr, 2/6.

plus carr. Do., finer panel:l‘led mesh, We manufacture all types Radio Mains Transf., Chokes. Quality O/P Trans., eto
4/6 sa. it.. _!ulllili)LPﬂ of Ilin., max. Enguirlcs invited for Specials. Prototypes for emall prod.ction runs. Quotations
size B ft. x 2 ft., 27/8 sheel. by return. Hend for detailed bargain hist, dd. stanip

ENAMELLED COPPER ~WIRE— RADIO COMPONENT SPECIALISTS

b reeix 14g-20g, 2/6; 22g-28g. 8/-; 70 Brigstock Rd.. Thornton Hoatb Surrey. Hours: Y a.m.~6 pon.. 1 pom. Wed.

krt,
1949

30g-34g. 3/9; 36g-3vg, 4/3; s9g- 40;.
4/8, ete.

THO 2188. Terms C.W.0. or C.0.D. Post and Packing up to § 16, 9d.; 1 1b. 1/3; 3 Ib,
8/3; 5 1b. 2/9; 8 Wb, 3(6.
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A BOOK
EVERY ENTHUSIAST
WILL WANT!

This Mullard publication is a
practical manual for every
audio enthusiast. In addition
to describing twelve of the
most popular Mullard circuits,
it has introductory chapters
on many of the theoretical and
practical aspects of high
quality sound reproduction.
Whether you are interested
in disc or tape, monaural or
stereo, you will find that
"Circuits for Audio Ampli-
fiers' gives you just the sort
of information you need.

This informative book costs
only 86 (U.K. price). The
demand for it is high, so get
your copy now from yourradio
dealer, or order direct from
Muilard Ltd. (postage and
packing 1s. 0d. extra in U.K.).

MULLARD LIMITED - MULLARD HOUSE
TORRINGTON PLACE - LONDON W.C.1

MVM4008

IS THE RECISTERED | OUR RANGE OF PRO-
THEWORD. MAX(-Q 1° TEE SECRIEEER | S

REGD. REQUEST THE AMOUNT

OF DENCO (CLACTON) LIMITED OF Is. ¢4 FOR OUR GENER,

T IS ALSO A GUARANTEE OF i peppesei bl

WORKMANSHIP AND oot e e e
TECHNICAL PERFORMANCE

MODULATED TEST OSCILLATOR MTO.I

% Provides modulated signal suitable L.F. alignment, also trimming
and tracking R.F. circuits.

Frequency is continuously variable from 170-475 ke/s and
550-1,600 kc/s.

% Suitable for the alignment of transistor receivers.

% Operates from a single 9-volt grid-bias battery (not supplied)
which is housed within the unit.

9% The case is manufactured from steel and is finished in silver
hammer. The front panel is gloss black bearing white lettering.
Dimensions are 54¢in. x 4%in. x 3in.

% Supplied with full operating instructions.

PRICE £3/17/6

Stop Press 3 Pole 3 Way 3 Bank Switch 7s. 6d. each | Pole 8 Way

4s. 3d
DENCO (CLACTON) LTD.

(DEPT. P.W.)
357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX
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TO THE
EDITOR

THE PRICE OF GENEROSITY

IR,—I think that you and many readers of
PracTicaL WIRELESS and Practical Television
may be interested in the response to my letter in
the October issue of P.W. (page 577) in which I
offered free all my past issues of the two maga-
zines.

I had 256 letters requesting copies. and in order
to be as fair as possible I selected letters at ran-
dom: within ten days [ had dispatched all my
copies to 88 readers by post and the half dozen
local ones 1 delivered personally.

I had (in my simple way). expected about six
requests and was staggered, to say the least, by the
amount of mail that descended on me. On three
days there were as many as 60 letters per day!

The pleasant task of reading so many friendly
letters was enjoyable. T am so sorry to have had to
disappoint many, many readers, but I could easily
have distributed 50 copies of each issue had they
been available.

The one unpleasant aspect of my * give-away
scheme was the out-of-pocket expense it caused
me, principally by the thoughtlessness of so many
people who enclosed crossed P.O.’s, loose cash,
stamps, cheques and paper money etc., and in some
cases not even a threepenny stamp!

Only twelve readers enclosed an s.a.e.; to them
many thanks. they were a great help in what
proved to be a gigantic task of replying to every-
one.

Incidentally. only ten readers out of nearly 90
to whom I sent copies, bothered to send a word of
thanks.

So may ] warn any other reader who might be
considering the same offer as mine. that my out-
of-pocket expenses have been:— 212 threepenny
stamps—(£2 13s), 136 P.O.s (3d. poundage)—
(£1 14s.) and 200 envelopes, writing paper, wrabpers
etc.—(9s. 3d.) totalling £4 16s. 3d. — J. F.
HrrcHcock (Sutton, Surrey).

UNUSUAL MICROPHONE

IR,—Having built my tape recorder from a kit,

I was very dissatisfied with the peaky result
from my crystal mike. This led me to thinking that
a more expensive one such as a ribbon type may be
the answer to my problem but the price of such an
instrument stopped my progressive thoughts. It was
then that I decided to experiment with a small
2}in. loudspeaker with an 800 voice coil, but alas,

PRACTICAL WIRELESS
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Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying commarcial
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT
UNDEBRTAKE TO ANSWER QUERIES OVER THE TELE-
PHONE. If a postal reply is required a stamped and
addressed envelope must be enclosed with the coupon from
page iii of the cover, :

The Editor does not necessarily agree with the opinions expressed by
his correspondents

my junk box did not reveal a matching output
transformer. All that could be found was an old
230V in 230 + 63V out mains transformer
removed from an old TV converter. Nevertheless,
it was all that was available and I subsequently
connected my speaker (now to be called micro-
phone) to the 6:3V winding. feeding the 230V
winding to my tape recorder input.

The result was most surprising, a very fair all-
round response and my “ 1apespondent” friend
feels certain that I am using an expensive ribbon-
type mike!

Should any other readers be interested in similar
experiments they may care to bear in mingd the fact
that the actual cone diameter of the speaker should
be no less than 24in., as this would probsbly resalt
in loss of bass response.—JouN B, Cox (Brighton).

CORRESPONDENTS WANTED

SIR,—I am interested in transistor circuitry and

radio in general. I would like to correspond
with anyone who is interested in radio and who is
about my own age (16). — DONALD GABRIEL (43
Oliver Plunkett Street, Blandon, Co. Cork, Ireland),

g

ON THE SHORT WAVES
—continued from page 1078

America. and you never know he may spray a little
r.f. in your direction (listen at the high end of
20m band).

Part One of the 1965 ARRL DX contests are
scheduled for February and could provide some-
thing interesting. There are two sections: ’phone
a.m. and s.s.b. and c.w. In February there is one
section of each with another in March. The full
list of contest dates this month is as follows: —

6th—7th QCWA Party.

13th—14th ARRL DX Contest, *Phone section.

14th 70 Mc/s Contest.

20th—21st BERU Contest.

20th—21st YL/OM °’Phone Contest.

27th—28th ARRL DX Contest, c.w. section.

27th—28th REF Contest, "Phone section.

The ARRL contest by the way, starts at
0001 G.M.T. Saturdays and ends 2400 Sundays.

My thanks to listeners who sent in logs. We are
hoping to provide report forms to make it easier to
send in a log. If you would like to send in a regular
report drop me a line with vour address (printed
please) and T'll forward them if and when they
become available.
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB
Hon. Sec.: W. G, Dyer, G3GEH. 188 Gunnersbury Avenue,
Acton, London, W.3.

At the meeting to be held on |6th February at 8 p.m. at 66 High
Road, Chiswick, the Club will be having a show of mixed films, to
which all those interested in amateur radio are invited.
CHESTER AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: P. J. Holland, Field House, 19 Kingsley Road.
Great Boughton, Chester.

The only function arranged for January by the outgoing com-
mittee was the A.G.M. held in the Y.M.C.A. hall, Chester
CLIFTON AMATEUR RADIO SOCIETY
Hon. Sec.: ). Rose, G3OGE, 63 Broomfield Road, Beckenham,
Kent.

Winner of the 1964 Constructional Contest was SWL Dave
Reed, with a 430 Mg/s. transistor convertor.

COVENTRY AMATEUR RADIO SOCIETY
Hon. Sec.: E. E. Snow G3TKO, 11 Lupton Avenue, Coventry.

On |lth January there was an evening of construction on the
Club tep band transmitter, and on the i8th there was a Fre-
quency Measurement symposium. On 25th January there was a
lecture aimed at SWLs, entitled H.F. Bands Convertor.
DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue, Little-
over, Derby.

The R.S.G.B. Affiliated Societies’ Contest was held on 23rd and
24th January, and on 3rd February the Annual General Meeting
tock place.

DURHAM CITY AMATEUR RADIO SOCIETY
Hon. Sec.: M. Allenson, G3ITGD, Physics Department,
University of Durham, South Road, Durham.

The Society is now one year old and can look back on a prosper-
ous Year with average attendances of thirty or more members.
Meetings are held every alternate Thursday at 7 p.m. at the Bridge
Hotel, North Road, Durham.

FAREHAM AMATEUR RADIO CLUB
Hon. Sec.: C. A. Gledhill, G3LGX, 113 Oak Road, Fareham,
Hampshire.

Meetings of this club take place fortnightly at 39 Nicholas
Crescent, Fareham, and full details can be obtained by writing or
telephoning the Hon. Secretary at the above address.

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: ). Ingram, G3RMQ, Lambert House, Greetland,
Halifax, Yorkshire.

The speaker on 26th January was J. J. Platt, G2VO, whose topic
was “Radio a long time Ago’. On the 30th and the 3lIst January,
there was the CQ Worldwide 160 meter Contest.
MID-WARWICKSHIRE AMATEUR RADIO SOCIETY
Hon. Sec.: T. inkester, |3 Dormer Place, Leamington Spa
Warwickshire.

The New Year activities commenced on Monday, llth January
with an Open Meeting. The meeting on 25th January was devoted
to a fiim show. and will be followed on 8th February by the
Annual General Meeting.

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden,
. Halifax, Yorkshire.

With the permission of Stew WIBB, a copy of his tape-recorded
talk entitled " Top Band DXing", along with slides has been made
and any club wishing to borrow it may do so, provided that the
club concerned agrees to registared postage both ways. Applica-
tion should be made to G3MDW.

READING AMATEUR RADIO SOCIETY
Hon. Sec.: R. G. Nash, G3IEJA, ‘Peacehaven”, 9 Holybrook
Road, Reading Berkshire.

The Annual General Meeting was held on 30th January at the
Palmer Hall, West Street, Reading, and new officers were ap-
gointed to take over from those retiring this year.

LADE RADIO SOCIETY
Hon. Sec.: D. T, Wilson, 177 Dower Road, Four Oaks,
Sutton Coldfield, Warwickshire.

On 8th January there was a General Discussion on d.f. arrange-
ments for 1965 with special reference to Harcourt rules and
technical organisation. A talk entitled “The Early Days’ was given
by H. Wilson, on 22nd January.

SPEN VALLEY AMATEUR RADIO SOCIETY
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Near Leeds.
The subject under discussion on 2lst January was, “Aerials for

Radio Astronomy”. On 4th February, there was an evening for
Model Control enthusiasts.

l.éNIVERSITY OF SHEFFIELD AMATEUR RADIO SOC-
IETY

Hon. Sec.: ). P. Billingham, GBAAC, 2 St. Andrew’s Way,
Ardsley, Barnsley, Yorkshire.

On 8th December, Messrs. G. Harris and M. Taylor of Whitley
Electrical Radio Co. Ltd., gave a demonstration of High Quality
Sound Reproduction Seven of the Club’s members sat the R.AE.
at the University on 10th December.

WELLINGBOROUGH RADIO CLUB
l-:fon. Sec.: ). Baker, 34 Essex Road, Rushden, Northampton-
shire.

At the meeting hald on |4th January, P. Eiderkin gave a talk on
Home Made Gadgets. On 2Ist January there was a junk sale and
on the 28th G. Abrams gave a talk on Transistors. The General
Meeting was held on 4th February.

WEST KENT AMATEUR RADIO SOCIETY
Hon. Sec.: H. F. Richards, |7 Reynolds Lane, Tunbridge
Wells, Kent.

On 8th January there was a Gossip Group in which the AFS
Contest arrangements came under discussion. At the meeting on
the 22nd G6SSE/T and friends gave a lecture and demonstration
on Colour Television.

Preparing for the R.AE.

The loudspeaker diagram of Fig. 12 (page 740,
December '64 issue) was considered, by some
readers, over-simplified and ambiguous. Below we
reproduce a more explanatory diagram.

Cone loosely fixed il
to tramework of

speaker i
/COnC

s
% ¢
7 .
7 2
7 N .

% %dHH Vibration
i 7S i —~
7
r :
‘,% \

" Corl wound on

insulated former

connected to
cone

To receiver

Also in this issue. the meter coil of Fig. 14 was
shown in the mid-deflection position, and therefore
the pointer also should have been set mid-way on
a linear scale. Fig. 17 should have shown the two
coils wound in opposite directions, so as to pro-
duce one North and onc South pole uppermost,
for maximum attraction.
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BARGAINS FOR THE
RADIO ENTHUSIAST

NEW COMMUNICATION RECEIVERS
= MODEL HE30

Covers range (rom
540 Kc/s to 30 Me/s.
Ham Band is pro-
vided with a scale
for direct reading,
and can also be band
spread. Facilities:
AN.L., AV.C. and
M.V.C. Q Multiplier
A alsoservesasB.F.O.

H.F. stage and two
I.F. stages ensure high sensitivity and selectivity. Valve line
up: 3x6BAS, 2x6BES6, 2x6A V6, 1x6Q5 and 5Y3. 2 Aerial Sockets.
Standby position for use with a transmitter. S meter fitted,
200-250v. A.C. mains. Brand new and unused. Boxed with full
Instruction manual, in attractive steel cabinet, grey crackle
finish. Cabinet size 15x8x10in. Dial 12x4in.

WIRECOMP’S PRICE 33 GNS. carr. and Pack free

Available in KIT Form, 25 GNS. Carr. and Pack free.

B.P. Terms (Ready Buiit): £6.13.0 deposit and 11 monthly
payments of £2.16.0.

WIRECOMP’S BARGAIN STORE
48 Tottenham Court Road, London, W.|

Thousands of bargains: Transistor Radlos—Record Players
—Tape Recorders—Radlograms—Rock Bottom Prices

SUPER TAPE RECORDER OFFER

SIEMENS STEREO

TAPE RECORDERS
High precisicn mach-
ines offering a maxi-
mum of facilities for
the enthusiast and
connoisseur. General
specification % Com-
pletely self con-
tained. Record replay
and Audio amplifiers
built in. % All tran-

MODEL HE40 Covers medfum wave band and 1.6-4.4
Me/s., 4.5-11.0 Mers. 11.0-30.0 Mc/s. in separate switched band
spread ranges. Controls include B.F.O. Sensitivity, A.N L.
Recetver—Stand-by-Switch, Tone Switch, S-Meter. For 200}
250v. A.C./D.C. Internal 100p and telescopic antennae fifted.
Valve line-up: 12BES6, 12BA6, 12AVS. 50C5 and metal rectifier.
Ellﬁe 13 x 8} x 54in. Instruction manual included. No Kits avail-
e,

WIRECOMP'S PRICE 19 GNS. carr. and Pack 10/,
H.P. Terms £4, dep. and 11 menths at £1.12.0.

MODEL HE 80 l4-valve super sensitive communication
receiver. Freq. range 540 Kc/s.-30 Mc/s. and 144-146 Mc/s. Dual
conversion on 2 mectres with extra R F. stage. Single R.F.
stage, two L.F. stages on all other bands. B.F.O. and Q-multi-
plier ggrg}xibs. Improved A.N.L. and voltage regulated power-
pack. “S'" meter. band spread on amateur bands, large illumin-
ated dial with logging scale. All controls fitted. Outputs for
speaker and phones. Valve line-up: 4X6AQ8, 3x6BAB, 2x6BES,
1x6BL8, 6ALS, 6AQ5. 6CA4 and OA2. Steel case 17 x 74 x 10in.
For v. A.C. mains. Brand new with full instruction man-
ual. No Kits available.

WIRECOMP’S PRICE 59 GNS. carr.and Pack free.
H.P. Terms £12.19.0 dep. and 11 months at £1.18.0.

Ready Built BOY'S TRANSISTOR RADIOS

2-transistor pocket radio. In piastic case. Size oniy 4in. x 24in.

X lin. Fitted with 2!/1n. speaker. Socket for personal earpiece.

Works from PP3 type batt. tunabie over full medium wave-

band. Supplies comp. with earbiece, carrving purse and $-volt

batt. Ideal present. WIRECOMPS' 492 [- Post
RICE l

. P Free
6 transistor model available only §9/6. Post Free.

NEW SUPER MINIATURE POCKET RADIOS
%  THIS SINCLATR MICRO-6. Sell-contained
SINCLAIB; pocket radio, Size only 1/ X 1M X 41D, A
MICRO=8. marvel ol modern miniaturisation—truly
3 { amazing performance. May be built in an
evening. Complete with earphone and detailed
1 construction data.
i Can be huilt for only
Mercury cell 1/11 extra (2 required).

THE SINCLAIR SLIMLINE. The new 2-
s & transistor pocket radio size only 210, x 1§in. x
e 1kin. Micro alloy transistorised and printed
circuit. All components avallable separately. Easy 49/6
to assemble. Car be buitt for............... . /

SUPER AMERICAN TAPE

INTERNATIONAL BRAND, FULLY GUARANTEED
MYLAR BASE 7in. Triple piay, 3,600ft. 75/~

3in. Triple play. 450ft, 12/8 ACETATE BASE

4in. Triple play, 900ft. 22/8 3in.—150ft. .. .. L/8
5in. Double play, 1,200ft. 15/~ 3in.—225ft. . 4711
5in. Tripie play, 1,600ft. 42/8 31n.—300ft. . . 78
51in. Long play, 1,200ft. 15/~ 51n. Long play. 900ft.

10/-
53in. Long play. 1,200ft. 12/6
7in. Long play, 1.800ft. 15/~
P.V.C. BASE

6%in. Double play, 1,800ft, 22/6

52in. Triple play, 2,400ft. 55/-

Tin. Stand, play, 1,200ft.

7in. Long play, 1,800ft. bin. Standard play, 600ft. 8/6

7in. Double play, 2.4001t. 51in. Stand. play. 840ft. 11/8
P. & P. 1/- extra per reel. 4 reels and over Post Free.

sistorised.  Three
heac: parate re-
cord, replay, erase

(also provides sound-
on-sound recording..
* Three speeds—7T4, 31, 1 1.p.s. % 4 tracks. % Takes 7in. reels,
% Record level indicators on both channels, %+ Remote control
facilities. Other facilities on these exceptional machines
tnclude: push button controls; tape end stop: separatetswitched
bass boost and treble cut; sep. inputs for 2 microphones—2
radios and 2 pick-ups with provision for mixing 3 inputs. Out-
puts provided are 2 at 4 ohms; 2 sets headphones: 2 external
amplitiers. Power output 2} watts per channel. All brand new,
boxed anc fully guaranteed.

MODIL 12 (illustrated) seif contained portable with 2 built
in speakers. List price 94 gns.

WIRECOMP'S PRICE 59 GNS. Carr. and Ins. 15/-

MODUEL . vuii. on a contemporary styled wood plinth with
one built ir sreaker. [LiSt price 57 #ns.

WIRECOMP’S PRICE 49 GNS.
THE “REALISTIC” 7

Transistorised  Portable Receiver
made to the highest professional stan-
dard. Comprises 7 Mullard Trans.
plus Crvstal Diode. 350 milliwatt out-
put to 4in. speaker.—I.F. (requency
470 Kefs—Ilully tunable over medium
and long wavebands. Two-tone plastic
cabinet with handle—size 7 x 10 x 341n.
fitted socket tor car aerial. Compiete

with full instructions.

MAY BE GUILT £5 19 6 All parts sold separaten
oL - Battery 3/C extra.

P. & P 4q/6 extra. (Clrcuit diagram 2/6, free if' all parts bought.

Also De Luxe Mode! with superior PVC covered wood cabire:

and ful) view tuning dia,. ONLY £1 ‘IRA. All parts ok

seprarately. Battery 3/8 extra, P& ;.

GUITAR AND P.A. j
AMPLIFIER

THE VIKING

“TRANSISTOR 50”

50 watts output. Superb
amplifier for all music
and P.A. work-—1deal for
guitars. groups, etc.
Fully transistorised tor
maximum efticiency. 4
mputs with mixing faci-
lities plus reverberation/echo chamber. Bass and treble cor-
trols. Fully built and guaranteed. In strong wood cabiner
covered in washable materia). Size approx. 22 x 10 x 6in. Lutput
imp. 16 ohms. For operation on 200/250v. A .C. mains.

WIRECOMP’S PRICE 45 GNS. carr. and Pack 19

ALSO VIRING “SOUND 36”—30 watt valve model. 8 inputs,
vol. controls plus bass and treble. 150 out.

4 ser. 0
WIRECOMP'S PRICE 35 GNS. Carr. and Pack. /¢

MATCHING LOUDSPEAKER SYSTEMS FOR
THE “TRANSISTOR 50" (. “SOUND 30"

Will handie up to 50 watts. In floor standing enclosures st¥led
to match the above amplifiers. Fitted with two 12in. Goodmans
Full Range speakers.

WIRECOMP'S PRICE 33 GNS. Carr. and Pack. 15/

Carr. and Ins. 15/-

378 HARROW ROAD, W.9. CUN 953C

Mari Orders to the above address.

323 EDGWARE ROAD, W.2. AMB 7115

Both open ail doy Saturday. Eariy closing Thursday

www americanradiohistorv com
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Have you built
the smallest set
in the world yet?

It brings in stations from all over Europe. It is
completely self-contained., including batteries
which give about 70 hours working life and
built-in aerial. It works in cars, buses, trains and
many places where other sets cannot be heard
at all. Yet the Micro-6 measures only 14" x 1%/, x §”
and weighs less than loz. Wherever you listen
with your Micro-6, it will never intrude into
other people’s privacy, and you can even wear it
like a wrist watch. So build yours now-—it costs
so very little to enjoy radio the Micro-6 way.

TRANSISTOR DESIGNS BY SINCLAIRQ)

ACTUAL SIZE

March, 1965

IT'S THE SINGLAIR MIGRO-6

THOUSANDS ARE IN DAILY USE ALL OVER THE WORLD

Amazing circuitry !

Easy to build, t00!

. q n A A.G.C. You can build the Micro-6 in an evening.
Only thres special Sinclair Micro-Alloy | — A”u parts including  transistors, mg_
‘transistors’ (MATs) are used to provide lightweight earpiece and instructions come
two stages of R.F. amplification, followed by st R.F. o 2nd R'F‘.',,_ Detector to
an efficient double diode detector which Amp. Amp. —J
drives a high-gain 3-stage A.F. amplifier. 59 6
Powerful A.G.C. applied to the first R.F.
stage ensures fade-free reception from the 1st A.Fe 2nd AF.|, | 3rd AF. Mallory Mercury Cell
most distant stations tuned in. Tuning is by Amp. . Amp. Amp. Type ZM3I12 (2 required)
means of a unique vernier control which Each 0
extends over the medium wave-band and has BLOCK DIAGRAM OF MICRO-6 .‘?‘:k of six L6

. ransrista

bandspread for easy Luxembourg reception. Black nylon wrist strap 76

SINGLAIR TR750 AMPLIFIER

Designed specially for Micro-6 and Slimline Users

Another highty original Sinclair design which enjoys enormous
popularity. The TR750 amplifier makes a powerful car,
portable or domestic radio used with the Micro-6 or Slimline
receivers and a plug is included for connecting to these sets.
With its own built in volume control and on-off switch,

the TR 750 has a full 750 milliwact transformer-
%§ A

SIZE
2" x 27

less output for 10mV into 10K ohms and a
frequency response from 30 to 20,000 c/s
4+ IdB. It will also make an efficient
hi-fi record reproducer used singly
or paired for stereo and there are
.. many other uses for the TR 750 which
“% is available for building or ready built.

39/6
45/-

All parts with instructions
come to

Ready built and tested

Trace that fault
with a Sinclair

MICRO-INJECTOR

This ingeniously designed device
geonerates and injects a test signal
into any part of audio or radio
equipment at any
frequency from 1
kefs to 30 Mcis by
means of which it
becomes easy 1O
locate faults rapidly
andaccurately.Mea-
sures 1%/, x 13/,, x tin.
excludin probe.
With full instruc-
tions.

No constructor
should be without
a Micro-Injector.

Partsand instructions

Ready built
and tested

32/6

SINCLAIR RADIONIGS LTD.

COMBERTON

www americanradiohistorv com
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TRANSISTOR DESIGNS BY SINCLAIRE)

SINCLAIR
X-10

COMBINED 10 WATT
AMPLIFIER AND
PRE-AMP :
.-,-.ik

s

WITH
PULSE

WIDTH k
MODULATION

All parts including 11
transistors, building in-
structions and X-10
Manuai come to

£5.19.6

The most
advanced
design of its
kind in the world

Build it now!?

This remarkabie amplifier which is complete with its
own pre-amp stage and unique output stage uses
Puise Width Modulation resulting in an entirely new
conception of amplifier design and performance.
With P.W.M., when the input signal is at any fre-
quency up to 20 kess (which althcugh well above the
range of audibility is of vital .cnportance in hi-fi
reproduction) the net curren. ic an exact replica of

Rﬁzdy outl the input signa' and is independent of the transfer
aw,m Xtﬁ‘?)ted charactcristics of the output transistors. This makes the
Manual distortion figures incredibly low, Due to the way in

which P.W.M, opercztes and the specia’ output stage
of the X-10, the output transistors actually act a.
switches and so dissipate negligib'e power. This
advanced technique enablcs 5 Mc/s transistors to be
used with great savings in space, current consump-
tion and costs. It makes having a heat sink unneces-
sary, and the X-i0 may even be satisfactorily
operated from two 4/- batter c. -+ e reowirad.

NPN/PNP
|complementary
I ! parr P
: i FEHMIDT
m m i m

[ —

£6.19.6

X-10  Power Suppty
£2.14.0

Unit (ready buzlt) tor
Mono or Stereo. A.C.
Mains 200-240V.

-/

Nrmmr
| complementery
parr

INPUT B8LOCK DIAGRAM

shows in simpufied form the stages of junction of this
remarkabie amplifier. Such design with its very much
better standards of performance is made possible by use
of the very latest transistors and high quality components.

TWO STAGE
PRE AMP

A 100
British
Design!

* I :ransiston and no heat
sin

% Unique output stage

Y Facilities for adding your
own choice of tone control
circult

Y Input sensitivity ImV into
119

% Can be used with all types
af inputs including low-
autput pick-ups and micro-
chones

% Tota! harmonic distortion
Iess than 0.1%

% Output power up to 0
watts

% Frequency response 5-20,000
c/s + I1dB

% Speaker impedance 150}

% Damping factor—greater
than 100

Y Supply voltage 12 voits from
batteries or mains supply
unit

* Size 6" x 3"

SINCLAIR X-10 MANUAL

inchuded with every X-10 it explains

how the ampiifier functions and
how you can add the correct tone
and volume control system to
suit your precise requirements.

A variety of systems is shown,

none of which will add more

than a few shillings to the original
cost of your Sinclair X«13, be it
tor  MONO or STEREO.

Okbtainabie separately, price /-
UNIQUE GUARANTEE

it you are not compiete’:

satisfied with your purchasr

{we are confident you wit' b

delighted) the amount you

have paid for 1t will bc
refunded n full instantly anc
without question,

FULL SERVICE FACILITIES
ALWAYS AVAILABLE

!} wou Jo not wmsh to cut covpon
please mencion ' Practicar Wireless
Morc' e oen or ing.

'-———-—————__________________—_-————————-l

I TO SINCLAIR RADIONICS LTD.,, COMBERTON, CAMBRIDGE *

I Piease send items detailed below £ s d.

comaerton 682 |

NAME ....oueaeee
ADDRESS .ecvuevnnne

TOTAL £ -

I For_whsoh + amciose cashichequelmorne,r ov.er

BLOCK LETTERS

sescesana D T T TP Y PP PP PY P PP PPN

P w3

Wwvv.americanradiohistorv.com
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SOUND RECORDINGS

A UNIQUE BUY Recordng mpe top
brand, 7:n. 2.400ft. D.P. 25/-: !D
1,200{t. 19/8d, P. & P. 1/6d. per spool.
Bargains In all sizes. S.A.E. for list.
We reoair. buy and sell recorders
E. C. KINGSLEY & CO. 132
Tottenham Court Road., London.

RECEIVERS & COMPONENTS

# HEATHKITS ” can now be seen in
london ¢nd purchased oOn easy
terms. Pree brochure. DIRECT TV
REPLACEMENTS LTD,, Dept. PW71/9,
126 Hamilton Road. West Norwood,
8.E.27. GIPsy Hill 6166

19 SETS for spares from 12/6 each.
Sets complete 35/-. Sets complete
with Power Pack control unit and
aerial tuner £3, Mk II and MK IIL
38 sets. 15/- each. 38 sets for spares
B/- each. Spare valves for all above
sets 2/6 each. Vibrator unlts new &

unpacked 25/- each. MAIN ROAD
GARAGE, South Green, Blllericay.
Essex

TRANSISTORS now half Dprice.

unmarked but tested packets of 16:
unmarked, untested Mkets of 40;
duds suitable as di packets of

. Al packets 10/- each postage
1/-. Four packets post free. C.W.
K. R. WHISTON (Dept. PWT), New
Milis, Stockport.

NEW VALVE TESTERS £12.
Molineux, Lowfield Heath, Sussex
TRANSISTORlSED SIGNAL [NJEC-
TOR Complete' kit of components
and efrcuit of imjector for testing
and amplifier or radio, 7/6 only,

- free. G. F. MILWARD, 17 Peel
Close, Drayton Basset!, Stafls.

TRANSISTORS! (ive-away price.
NKTI124/5 Power Type, 6 for 10/-;
25017, 4W, up to 60V, 6/- each,
free. G. F. MILWARD, 17 Peel
Drayton Bassett, Staffs,

DIRECT TV REPLACEMENTS LTD,
largest stockists of TV Components
in the UK. Line Output Transfor-
mers, Frame Output Transformers.
Deflector Colls for most makes.
Offictal sole suppliers for many set
makers, Same Day Dispatch Service.
Terms C.0.D. or C.W.O, Send S.AE.
for quotes, Day and Night Telephone
GIPsy Hil 6166, 126 Hamtliton Road,
West Norwood, S.E.27.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATES: 713 per une or part
thereoi average live words o line,
nnnimum 2 lines, BoXx No. l/- extra,
A(hprusoments must be prepaid and

addressed Advertisement
Manager, "l’mcncnl Wireless,”
rower House, suumnmplon St

London W.(

RECEIVERS & COMPONENTS

(continued)

UM RADIOS

< LTD"
VUILF. Reecivers PPL04 URE39L),
Meis. 13 valves, B.F.O. A.G.C.. R.
guins. Tuning Meter. In good conditnion
complete with instructions to convert to
tuncable; can be used crystal coatrolled
as ts. £3.10.0 carriage 13-
Power Unit Type 3 tor 230 volts a.c. input
iuit.s above R1132 and P104. £2.5.0. carriage

100 o 150
F.and L.F.

Ceramic lnsulated 3 Gang Variables,
56 x 56_x 35 Pf. 3/8. Post 1/6. Meters Zin.
round 500 microamp. Used. tested beiore
despatch 8/68. Post 1/6. Toggle Swilches.

5 amp, 230 volts, slnwle poie or double pole

on-oft. 2/~ Post 1/-.

(Carriage charaes apply (o Enaland and Wales
anhn

g__#% /42 PORTIAND

D. WORTHING

March, 1965

RECEIVERS & COMPONENTS

(continued)

COMPONENTS at give-away prices!
Trans'stors: Valves: Coaxial Cable:
Electrolytics: Vol Controis: Pre-sels:
Speakers: Test Meters: Recording
Tapes: Wiring Cable: Microphones:
Pick-up Cartridges: Soldering Ironas:
Sockets. Panels etc. Send a
3d. stamp for full price lists
DIAMOND (Mail Order) Products,
(P.W.) BMC/DIA, London, W.C.1.

TELEVISI10ON SETS, not working. 17in.
£2; 2iin. £3/10/-; 4in. Portables
£2/10/-, PhOne Bournemouth 26849,

A1 POST FREE 'BARGAINS: Guaran-
teed set tesied Valves, EF80, EB9!, od.
each: ECL80, 2/-; ECC82, PY31. PZ30
3/- each: PXBO PY82. 3/3 each; PL8
. PCF80. 3/9 each; 20P1, 4+
4/3 each; PL33. 4/6:
PL81. 4/8; 10P13. 5/3. S.A.E. for list
or enquiries Al  RADIO COM-
PONENTS, 14 The Borough Canter-
bury, Kent.

TRANSISTORISED TREMOLO UNIT
—Compact unit with volume. depth
and tone controls. Provisions for a
foot switch, Lwo inputs and oulpm to
the amphfier. The unit comp.ete with
the battery is 4 gns, p. & p. :acluded.
Orders by post and CWO only please.
D MILLS. 20 Andrew Close, Calmore,
Totton. Hants.

"GENTURlON All-wave ' Recelver,
kit / chassis / phones / diagrams
complete, malinly assembled. Cost
£11/18/6. Sell 80/- o.n.0. BUTCHART,
é’(VSWest Cromwell Road, London,

FAMOUS TRANS/RECEIVER

Covers 2-4.5. 4.5-8 me/s. (150-37 metres) in
two bands. 230/260v. A.C. matns._Six valve
superhet receiver with i.F.'s of 465 Ke/s. and
six valve transmitter designed lor voice and
CW, Incorporates test and tuning 600 uA
meter for voltages, aerial loading and
current _tests. Panel
controls. I‘re% PA. Tu

ing Gain M CW, R

Het Tone, Netting, On/
Off Quench, Aerial, AVC,
Lt-HT tuests. Sunplied
complete, Fully
tested and working

PRICE £12.10.0.
Carr. £1.0.0.

AERIAL MATCHING TUNING UNITS
LATEST AMERICAN RELEASE BULK PURCHASE

These well-made tuning units made for the American
19 T.X.-B.X. are housed in & metal case (Green
or Brown) using a large precision callibrated scaie.
are an essential piece of equipment for the serious
T.X., or R.X, operator. This unit will match an
untuned wire or whip aerial to almost any short
wave rooeiver or transmitter, exceptionally good for
moblie top band use. This American version being
well noted as far superior to any other. GUARAN-
TEED BRAND NEW only 20/-, post 7/6
Instructions supplied.

U.HF. RADIO RECEIVER R10, FX4840 Mc/s.-
4475 Mcls. (6.2-8.7 Cmis), These recently made
sets are supplied in two units.

(1) Receiver. This is manual of auto-tuned by un
internal motor using & total of 18 valves, osc. mixer
CV90 if. 45 mcfs. serial input via ordinary Pye
cowxial plug (supplied).

(2) Power unit and output stage, containe 300
w.h.t. and —50 v. Bias Supplies, also receiver auto-
tane supply. Roth units housed in matching metal
enses, Bize 173 x 8 x 10in. Bupplied in first-class
order complete with circuit and connecting cable
from power unit to set. Maing 230 volt input.
Ooﬂ'ercd at a fraction of cost, £4.10.0 per unit, carr.

/-
10in. Racks, 5it. and Aft. high B0/~ each, carr. 10/~

J.T.SUPPLY (Dept.D)
38 MEADOW LANE, LEEDS 11

5= Freq, band 1,900
P Kefs 0 8,000 Kefs,
ST (158-37.5 metres)
~<:] In two ranges,

| K
.- c/s. also 4,

o @ e o= cfs, 8,000 Kcfs

- t\_’-.::__:')“‘ Supplv 8 v. D.C.

HE input. Complete

[ I with twin crys-
wn. ¢ @l e,
i i
"'1' P. & P. 5/~.

ROTARY TRANSFORMERS, 12 v. D.C.

input, 300 v. D.C., 120mA output. note size

only 'ﬂ x 2n, 15/- t 2/6,

ROTARY TR»\A\"F‘OR\IFRS 12 or 24 v.

D.C. input. 2656 v.-120A and 540 V.- 026 Amps.

Amerfcan made, ONLY 25/- 5i-.

R.C.A.ARSD USED ) IODE s Pully test-
. all enquiries.

ed and working £45, Carr. £
Many other bargains. 5.
A. ). THOMPSON
“EILING LODGE”
conicor HITCUIN, HEL
Phone! CODICOTE 242

TS,

www americanradiohistorv com

BARGAIN YALVES. set tested; money
back guarantee. EF80, EF81, EBOI.
1/-- BECLB80, 2/-. P. and P. 6d each.
ASTELL, 1 Rowallan Cl., Colchester,
Essex.

SPEAKER REPAIRS, cones
Satisfaction guaranteed.
REPAIRS. Pluckley, Ashford. Kent

ﬂtted

R &R RADIO & T V SERVICE

Deol. P.W.

MARKET STREET, BACUP, LANCS.
Telephone 463

SALVAGE VALVES

Tested befare Jdispatch
7 §/8 20P4  8/8

5/6 PCLR3 5/-
5/- Pys1 o 3/8
8/- U3 8-
5/ 10713 b/8
2/8 20Dl 2/-
3/ SOPL2 5/
4/- PYB3 5/-

Speakers, Ex-TV, 5in. round, § x 4in. 3/8; Bin.
round, 8fe; post 2=

Lime Output Transformers available. Htate set
model No.

Turret Tupers. 8/-, post 2/-

Scan Colls, ete. Quote set tandel No. with all en-
quiries &nd S.A.F. for prompt repv. Alt goods
sublect to satisiaction of woney refunded.

FOR SALE

5-TON FACTORY CLEARANCE,
Radio. TV Electrical Components, in
mixed parce.s Exampie: 8.b mixed
parcel £1 pp 7/6d Speakers. grilles,
valves, pases, i.{.s. covers, condensers
etc. Hundred other items. S.A.E. List
and Postal Orders to P. NEWTON,
16 Shalcross Crescent. Hatfield. Herts.

HAMMER FINISH PAINT. The
modern finish for elect-on:cs. Can be
prushed or spraved B'ue or silver.
2i0z. t:ns 3'6. } p.nt 7.6, 1 pint 15/-,
Post 6d. nn any order. Trade supp!ied.
FINNIGAN SPECIALITY PAINTS
tpw), Mickley Squure, Stocksfield,
Northumberland.
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NOW
READY!.......

of instrument
case assembly using our “Die Strip” and
Stelvetite panels. The strip has been specially
made for us at Birmingham on qty. pro-
duction, for low price to the public. It is
made of high strength alloy and will enable
anyone to assemble an instrument case or
cabinet in minutes. The Stelvetite sheet is
cut to size ready for use. Full details of
these products will be sent free. Please
send large envelope self addressed.

Also available Key Switches. 4 pole
2 throw 3/6 each or 3 position D.P.
plus D.P. centre off 5/- or rotary switch
6 pole 3 way 3/-,

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

FOR SALE

(continued)

1099

FOR SALE

(continued)

CONDENSER BARGAIN! Minlature
Paper Condensers, 4in. x 3in. Ideal
for transistor sets. .0001, .001, .002,
.005. .02, .04uF. Your choice 7/6 per
100 or £3 per 1,000. G. F. MILWARD,
17 Peel Close, Drayton Bassett, Staffs.
MADE '

MORSE gasy !

The famous RHYTHM RECORDED
COURSE cuts the practice time down
to an absolute minimum!

One sindent, aved 2. took only 13
DAYS and another. aged 71, took
only 6 WEEKS to gbtain a G.P.O.
pass certificate. If you wish to read
Morse easily and naturally, please
enclose two 3d. stamps for {ful
explanatory booklet.

To G3CHS, THE MORSE CENTRE, 45

GREEN LANE, PURLEY, SURREY.

Bank of 4 Pye Sockets .with plugs and leads
5!- set. Ever Ready Batteries, 90 volts plus
7% volts 476 each.

Plessey 2-4-12-25 way plugs and sockets
all §/- pair.

Jones Plugs and Sockets 4-12-18-24.32 way
all 5/« pair.

Special Lightweight 7in. x 4in., 3 ohm P.M.
Speaker é/-,

88 set transmitter receiver Chassis less

valves, 20/ each. Post paid.

19in. RACK FITTING CABINET.
34in. high by 21in. deep with telescopic
drawer slides. Louvred sides. back and
toP. Brand new Swedish make. g4,
only, plus B.R.S. delivery.

ARMATURE REWINDS Iloover
Junior Exchange Service Models, 375/
11971224, 32/6 inc. post. Fields 15/-.
Rolls washing machine spares, Trade
discounts. Send for list. JERVIS &
TONGE LTD. (Dept P.W.}, Ringwood
Road, Briminglon, Chesterfield,
Derbyshire. Telephone: Chest 75267,

TESTED  TRANSISTORS

All new, few equivalent.
I/- each, Red or White Spots.

2/- each. XA 101, XA102, XBI03,
OA%0, OC430, XA112, XAlll.

ECR Tube with Screen and Base with
ECR 35 data, 25/-,

5UP7 Tube with Screen and Base, with
data, 30/~

3/- each, OC44, OC45, OC70,
OC71, OC8l, OCs8ID, ©OC200,
GET l6.

4/- each, AFI14, AFII5, AFI17,
OCI70, OCI71, $X658, XU611.

COLLARO
AUTO CHANGE
3 speed Gramophone Decks
Tested and Guaranteed

Post free 50/- each
Brown or Cream

Copper Laminate Board, single or double
sided, 5/- per square foot panels, either
type 3ft. by 4ft.. 33/~

High Stab Resistors, 5%, 6d.: 2%, 9d.:
1% 1/-. Every six packed in 7-compariment
linen finish component box. Unmarked.

Speakers, 3 ohm P.M. 5in., 5/-, 6in., 6/=,
7 x 4in., 7/-, 8in., 8/, 10m., 12/8.

U.K. ONLY

E. R. NICHOLLS

Mail Order and Retail Shop
46}JLOWFIELD ROAD
off SHAW HEATH, STOCKPORT
CHESHIRLE

5!- each, OC72, OCI39, OCI40,
OC204, ORP60, BY 100, GETS.

10/- each, OC35, OC26, OC28,
GETS57, 2SOI3. All new, few
equivalent.

ZENER DIODES 4.7 v. to 33
volt § watt, 3/6 each. |.5 watt,
5/- each. 7 watt, 6/- each.

Send 3d stamp for Full
Price List and Free Equiva-
lent Chart.

B.W.CURSONS

78 BROAD STREET
CANTERBURY, KENT

240 ELECTRIC POWER aommiEe

AT from 12 = CAR BATTERY
"% AMERICAN DYNAMOTOR UNIT

SR ot 12000100 200725003t 150 1o 220 watte.
T A = e Pesfect for TELEVISICN, POWER TOOLS aud #lf
‘ Flooon universal AC/OC ELECTRICAL FQUIPMENT, gires

=1 wonderful results. Price ONLY £ 8 + 12 cartioge
B Send stamped eavelape for loll itustrated datails
W "SCIENTIAIC PRODUCTS, CLEVELEYS, Lanes. |

MARCON!
Generator,
carriage £1.
Cumberland

INSTRUMENTS, Signal
10—300Mc/s. Tested &£5,
58 King St., Aspatria,

ELECTRIC ‘
SOLDERING-IRON

NEW IMPROVED
PATTERN WITH
BUILT-IN SWITCH
Lightweight Pistol Grip
handle 40 watt. 240/250v.
A.C_ Solid cooper bit. De-
tachable handle forms
cover for iror when not in
use. With 4#ft. Safety 3-
core flex. Indispensable for
every home handy-man, A

boon to model makers and ONLY
8 Dceessity far every wire- I 2/6
less enthusiast. P. & P. 1/-,

G. H. SERVICE (Dept. P, W. 3),

Lusted Hall  Lane, Tatsfield, Kent

WANTED

WE BUY new valves for cash, large
or small quantities, old types or the

latest. Send details., quotations by
return, WALTONS WIRELESS
STORES, 15 Church Street, Wolver-
hampton,

WANTED
VALVES ONLY

Must be new and boxed
Payment by return
WILLIAM CARVIS LTD.
103 North Street, Leeds 7

A PROMPT CASH OFFER for your
surplus  bhrand new Valves and
Transistors, R.H.S.. Beverley House,
Mannv:.)’e Terrace, Bradford 17,

WE BUY new Valves and transistors.
Amplifiers. Short-wave Receivers and
Components etc. A.D.A. MANUPAC-
TURING CO., 116 Alfreton Road,
Nottingham.

YUKAN 755"

YUKAN Aerosol spraykit con-
tains 16 ozs. fine quality durable

counter or I5/11, Carr. paid, per
push-button selfspray ' can.
SPECIAL OFFER: | c¢an plus
optional transierable snap-on
trigger handle (value 5/-)for 18/11,

Get this Air Drying Grey HAMMER FINISH now—

THE PUSH-BUTTON WAY!
Please enclose cheque or (‘14%
P.O. tor total amount to: //". O

easy instant spray. No stove S
baking required. Available in Y UK A N g
Grey Hammer at [4/11 at our  pepe. P.W.3,307a EDGWARE RD.,

LONDONW.2

(Closed Thurs. afternocns, open all day Sats.)

Choice of 113 self-spray piain colours and primer|
{Metor car quality) also available.

—
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SITUATIONS VACANT

RADIO AND TV Exam, and Courses
by Britain’s finest Home-study School,
Coaching for BritI.R.E, ity and
Guilds, Amateur’'s Licence, R.T.E.B.,
. . Cert., etc, FREE brochure
from BRITISH NATIONAL RADIO
SCHOOL, Russell Street, Reading.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

SITUATIONS VACANT

(continued)

YOUNG MAN required, over 18 years
to work in busy Radio Shop and Ma

Order Dept. Some previous experlence
necessary. For appointment telephone
Paddingion 1008-9. HENRY'S8 RADIO
IW;VT]ZJ.' 303 Edgware Road, London,

RADIO TECHNICIAN

A number of suitably qualified candidates
will be required for training, leading to
permanent and pensionable employment.
(Normally at Cheltenham but with oppor-
tunities for service abroad or appointment
to other U.K. stations.)

Applicants must be |19 or over and be
familiar with the use of Test Gear and have
had Radio/Electronic workshop experience.
They must offer at least “O” level GCE
passes in English Language, Maths and/or
Physics, or hold the City and Guilds Tele-
communications Technician Intermediate
Certificate or equivalent technical quali-
fications.

Pay according to age, e.8, at 19, £722; at
25, £929 (highest pay on entry) rising by
four increments to £1,067

Prospects of promotion to grades in
salary range £997—£1,634

Annual Leave allowance of 3 waesks
3 days, rising to 4 weeks 2 days.

Normal Civil Service sick leasve regulax
1 tions apply.

Applys
RECRUITMENT OFFICER (RT 37)

Government Communication
Headquarters, Oakiey Priors Road

Cheltenham

A.M.1.Mech.E., A.M.I.E.R.E,, City and
Guilds, G.C.E., etc., brings high pay
and security. ‘' No pass—no fee’
terms. Over 85% Suceesses. For
details of Exams, and courses. in all
branches of Engineerin-?. Bullding,
Electronics, etc., write for 148-page
Handbook—FREE. B.LLE.T. (Dept.
242B), London. W.8. -

STUDY RADIO, TELEVISION AND
ELECTRONICS with the world’s
largest home-study organisation.
I.ER.E.. City and Guilds, R.T.E.B..
etc. Also ractical Courses _with
equipment. Al books supplied. Write
for FREE Prospectus stating subject
to 1.C.S. (Dept. 542), Intertext House.
Parkgate Road, London, S.W.11.

TV AND RADIO—AMIER.E, City
& Guilds. R.T.E.B. Cert,, etc., on
“No pass—no fee” terms, over #5%
successes. For details of exams and
home training courses (including
practical apparatus in all branches
of radio, TV and electronles) write
for 148-page Handbook—free. B.I.LET.
(Dept 242G), 28 Wright's Lane,
London W.8.

BOOKS & PUBLICATIONS

AUDIO, America’s foremost journal.
Year's subscription 43/-, specimen
copy 4/-. All American radio journals
supplied—list free, WILLEN (Dept.
46), 6la Roadway, London, E.15,

March, 1965

EDUCATIONAL

BECOME ‘ TECHNICALLY QUALI-
FIED " in your spare time. Guaran-
teed Diploma and Exam Home-study
Courses in Radio, TV Servicing and

Maintenance. R.T.EB. City and
Guilds etc. Highly informative 120
page Guide. — FREE. CHAMBERS
COLLEGE (Dept. 363}, 148 Holborn,
London, E.C.1.

THE INCORPORATED PRAC-
TITIONERS IN RADIO AND ELEC-

TRONICS (I.P.R.E.) LTD., Member-
ship Conditions booklet 1/-. Sample
copy of I.P.R.E. Official Journal 2/,
post free. Secretary., Dept B. 32 Kid-
g\orfs Road, Caversham, Reading,
erks,

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progressive
post in Radio, TV and Electro-
nics. Expert tuition for I.E.R.E.,
City & Guilds (Telecoms and
Radio Amateurs’) R.T.E.B,,
etc. Many unique diploma
courses incl. Colour TV, Elec-
ironics, Telemetry & Com-
puters.  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.

r

INCRE

ASE YOUR

JOIN THE

ARMY EMERGENCY RESERVE

R.E.M.E.

WIRELESS AND TELECOMMUNICATION MECHANICS with or with-
out previous military service are required as volunteers to train for
A I5 days in the summer on modern equipment.

*_ bounties. -Fordetails-write:

HQ AER, R.E.M.E;sBROXHEA

INCOME
WIDEN YOUR KNOWLEDGE
MAKE NEW FRIENDS

D HOUSE, Bordon, Hants.

N

Generous pay and

—
werre—

L
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March, 1965 PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS
EDUCATIONAL SERVICE SHEETS
(continued) (continued)
SERVICE SHEETS, also current and
TRAINING (C)}bISL?}lBeET:'}P?T galves for Ogaleib JS(I)HN
o 3 'S TELEVISI s ep-
EKIIIDI%{Y’]I‘HELE()‘(%%;%H\}“ ﬂ;’ﬁAD;}ﬁmgg‘c‘? herd’s Bush Road, London, W.12,
tive marine Radio Officers. Govt Phone: SHE 8441.
approved exam. centre.
Also courses in basic ELECTRONICS, SERVICE SHEETS (75,000) 4/- each,

DIO, TELEVISION and PRACTI
CAL SERVICING.

Apply:—Dircetor, British School of

Telegraphy, 20 Penywern IRRoad,
Earls Court, London, 8.wW.5,

RADIO OFFICERS see the world.
Seagoing and shore appointments.
Our many recent successes provide
additional trainee vacancies during
1965,6. Day and Boarding Students.
Grants and scholarships avallable.
Stamp for Prospectus, WIRELESS
COLLEGE, Colwyn Bay.

), Vb2_4ac
a

DON'T FUMBLE
with  Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable Wvay.

Ist lesson
and details §

FREE

The Dryden School of
UNDERSTANDABLE MATHEMATICS

i1 J. Dryden Chambers, Oxford
Street, London W.}

L NP Y ST

Address...eerermncarnenncencennirenninnone,
1

I
I
! 1
o

ey

METAL WORK

METAL WORK. All types cabinets.
chassis, racks, etc., Lo your specifica-
tons, PHILPOTTS METAL WORKS
LTD., Chapman St., Loughborough.

CABINETS e CASES
CHASSIS

Anything in metal. “One-offs"” a pleasure
Send your drawing for quote
Stove enamelled in any professional finish

MOSS, WATSON

40 Mount Pleasant Street, Oldham
Lancs. MAIN 9400

Callers Welcome; Always Open. 5
South Street, Oakenshaw, Bradford.

1101

S.E.S. SERVICE SHEETS for all TV
Radie and Tape Recorders, etc. List
1/6 plus S.A.E. SUN ELECTRICAL
SERVICES, 38 St. George's Road,
Hastings, Sussex.

SERVICE SHEETS

4/- ea., plus postage

We have the largest display of Ser-
vice Sheets for all makes and types
of Radios, Televisions, Tape Record-
ers, etc., in the country. Speedy
service,

To obtain the Service Sheet you
require, please complete the at-
tached coupon.

From:
Name:

Address:

To: S.P. DISTRIBUTORS
44 Oid Bond St., London, W.I
Please supply Service Sheets for the
following :

Make:
Model No:.owamee Radio/TV

Make:
Model No:t.oeeee Radio/TV

Make:
Model No:..worwne Radio/TV

I also require list of Service Sheets
“at 116,

(please delete items not applicable)

| enclose remittance of..
MAIL ORDERS ONLY mMapw

MISCELLANEOUS

CONVERT ANY TV SET
oscilloscope. Instructions
grams 12/8. REDMOND,
CLOSE, Portslade, Sussex,

into an
and dia-
42 Dean

SERVICE SHEETS

SERVICE SHEETS, Radio and Tele-
vision, 3/8 post paid. VEST AND
EMERY. 17 Hollgarth St., Durham,

SERVICE SHEETS: Radio. TV, 5,000
models. List t/-. S.A.E. inquUiries.
ELRAY. 11 Maudland Bank, Preston.

SERVICE SHEETS for all makes of
Radio and TV 1925-1964. Prices from
1/- with free fault-finding guide.
S.A.E. inquiries. Catalogue of 6,002
models. 1/6, Valves, modern and
obsolete Radlo/TV Books, S.A.E. lists.
HAMILTON RADIO, Western Road,
8t. Leonards, Sussex.

WILL anyone capable of repairing
R1155  receiver please telephone
WIMbledon 0330?

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 Swing.

Write NOW for free leaflet and further
details to C. & S.. 20 Maude Street,
Darlington, Durham. S8end 2id. stamp.

TEST METERS

20,000 O.P,V, MODEL TP 58. Reads voltages up to
1,000 D.C. at 20,000 ohms per volt and A,C. at
10,000 O0.P,V,; D C. Current to 500mA; Resistance
nacitance to 0.1 F; Decibels from
20 to +36. Bize 3tin. x 61in. x 1}in., £5.19.6.

2,000 O.P.V, MODEL TP 10, Resds A.C. and D.C.
Volts up to 1,000; D.C. Current to 500mA;
Resigtance to 1 Meg: Capacitance to 1uF;
Decibels from —20 to +38; Gutput jack for
Audloaldenuurananu. Bize 834 x 5§ x ljin,
£3.18.8,

80,000 OHMS PER VOLT MODEL 500, Reads
voltages up to 1,000 D.C. at 30,000 ohms per volt
and A.C. at 15,000 O.P.V.; D.C. current to 13
amps. Resistance to 80 Megs.; Declbels trom —20
to +56; Incorporates internal buzzer for audible
warning of direct shorts and blocking condenser
for A.F. output measurements. Size 38714 % 6%/,
x odin., £8,19.8,

TRANSISTORISED TEST EQUIPMCN”, Fully
guaranteed, brand new. By NUMBLREX: 150
Ke/s—360 Mec/s. Bignal Geuverator, £9,10.0,
Resistance-Capacitance Bridge, £8.5.0, 1-16 volts
D.C. Power Supply, £8.10.0. Audio Uenerator
10/130 000 c/s. £16.16.0. Inductance Bridge,
£18.0.0.

By T.M.K, INSULATION TESTER, Measures up
to 300 megohmsa at 3 testing voltages, 100, 250 and
300, Supplied with leather case avd leads, £17,10.0,
Niv.irated desails on any of the above sent om
requast.

LINEAR AMPLIFIERS, LG34, 4 watts, else 8¢ X
4} « 24in. high, £55,0. L45A 5 watts, size
7 x 7 x 5in. kigh, £5.19.8, Protective cover, 12/,
L5/55 § watte stereophonic, size 10§ x 8 x 6in.,
£12.12.0, cover with carrying handles 25/a.
“Distonic” 10 watts Hi-Fi Ultra Linear Push-Pull,
size 9 X 7 > G4in. bigh, £12.12.0, Cover with
carrying handles, 18/8, L1/1¢ 10 watts Hi-Fi
Ultra Linear size 9 x 7 x 6in. high, $13.18.0,
“Conchord"

Cover with carrying handies, 18/6,
30 watts Hi-Fl Ultra Linear size 124 % 9 x 7§in.
high, £16.18.0. Cover with carrying handles, 25/=,
150 50 watts Hi-Fi Ultra Lincar, size 14 x 10 x
8in. high, £88.2.0. Cover with carrying handles,
32/6. Al ampliflers for normal A.C. mains, and
ex stock.

“Triplctone” Convertible Amplifier. Bize 10 x
3 x 4iin. high. 4 watts output matched for 2-3
ohms, OR 2 empliflers can be coupled together for
STEREO, £8.19.8 each.

“Tripletona” F.M, Tuner, size 11 x 6 x 3in. high.
Coverage 86-104 Mc/s. £13,10.8 (unpowered), or
£15.14.6 (selt powered). Details on request.

MICROPHONES. Crystal Types. Guitar 12/8.
Desk, with bujlt~ln stand 15/-, Acoe 39/1 Btick,
and Table 8tand 32/6. 3uper Stick, with heavy
Desk Stand 49/8, Moving Coil Types. Btick, with
heavy Desk Btand 58/6, “sliwline” Stick, 50K
impedance, with ewitch 75/-. Omuni-direetional,
ch;omc plated die-cast frame, 50K. with switch
89/6.

xetails on request.

ADJUSTABLE MIKE STANDS, with heavy bases
and ptated stema. Table type 28/8, ioor type §5/=,

HARRIS ELECTRONICS
(London) LTD.

138 GRAY'S INN ROAD,
LONDON, W.C.1

felephone: TERminus 7037
Please include carriage cost on ALL {lems
Open until 1 p.m. Saturdays. We are 2 mins. from

High Holborn (Chanoery Lane Station) and 5 mina,
by bus trom King's Cross

www americanradiohistorv com


www.americanradiohistory.com

1102

PRACTICAL WIRELESS

March, 1965

- e gy

Precision 6 minute Delay Aotion Switoh. Clook-
work actuated. Made by Smiths,

Separate switching actious at 13 mins., 1} mins,
and 3 mins.

Each sWitch action designed for current lo:

up to 16 ..mpa at 250 volts. Suitable tor hoto~
graphic timer, itching i1
ote., ete. Brand new and unused units offered
at a fraction of their true vaiue, OUR PRICE
ONLY 8/8 each. Post Free. 2 for L5/=
Bpecial quotations for quantity.

0/14 WATT HI-FI AMPLIFIER KIT
A stylish
finished
monaural
amplifier
with an
output of
14 watte
from 2
EL84's in
push-pull
Buper rep-
roduction
of both
music and
apeech
with negli-
gible hum.
Separate inputs for mike and gram. allow records
and announcements to follow each other. Fully
shrouded section wound output transformer to
match 3-15Q speaker and independent volume
oontrols and separate bass and treble controls are
provided giving good Uit and cut. Valve line-np
2 E184's, ECC83, EF86, and EZ80 rectifier, 8imple
instruction booklet 1/6. (Free with parts). o

All parts sold sepasately. oNLY £6.19.6 5 &5

Also available ready built’and tested complete with
standard input jack sockets, £8.15.0. P. & P. 8/6
Carrving

Cage for above 28/8 P. & P. 4/-
HIGH GAIN 4-TRANSISTOR
PRINTED CIRCUIT AMPLIFIER KIT

@ Poak output tn exoess of 1§ watts. @ All standard
British components. ® Built on printed circuit
panel size 6 x 3in. ® Generous size Driver and Output
Transformers, @ Output transformer tapped for 3
ohm and 15 ohm speakera. ® Transistors (GET114)
or 81 Mullard OC81D and matched pair of OC81 o/p).
@ 9 volt operation. @ Everything supplied, wire
battery clips, solder, etc. @ C hensive, easy

QUALITY RECORD PLAYER AMPLIFIER
A top-quality record player amplifier, dSize
7in. w. x 2}in. d. x 5}in. h. This amplitier (which i8
used in a 29 gn. record player) employs heavy duty
double wound mains transformer, ECC83. EL84,
EZ30 valves. Separate bass, treble and voluine
controls. Complete with output trapstormer
matched for 3 ohm speaker. Ready built ana tested

PRICE 69/6 P. & P, 3j6.
ALSQ AVAILABLE. Mounted on board with
output transformer and 6in. speaker, ready to
it into cabinet helow. PRICE 89/8. P. & P. 4/6.

QUALITY PORTABLE R/PLAYER CABINET
Uncut, motor board. Will take above amplitier and
B.3.R. or GARRARD Autochanger or single
Record Piaye. Unit. size 13 x 14 x S8kin.

PRICE £3.9.6. Carr. 5/-

EMBASSY PORTABLE RECORD PLAYER
CABINET. Will accommodate alnplifler, up to
7 x 410, speaker and B.3.R. or GARRARD auto-
changer or single piayer umt. Attractive rexine
covered finish. Overall size 17 x 15 x 8iin.
with uncut motor board. PRICE 68/6, Carr. 5/-.

4-SPEED PLAYER UNIT BARGAINS
All Brand New in Maker's Origiual Paeking
MONO SINGLE PLAYERS (3tereo 12/6 extra)
GARRARD SRP10 £5.9.11. Carr. 4/- B.3. R, GUT
with unit mounted pick-up armu £4.18.8. Carr. 4/-.
MONO AUTO CHANGERH (Stereo 12/6 extra)
LATEAT B.8.R. UA25 Super Slim mono £6.2.8
B.8.R. UAl5 £6.19.8; B.B.R. UAL6 £6.19.8
Latest Garrard AT5 Mono . ..£8.8.0
Standard Garrard Autoslim no. £6.10.0
Garrard AT Mono .. £10.10.0 Carr. on each

SPECIAL OFFER !!
BRAND NEW HEAVY DUTY 12in. SPEAKERS
Response 45 ¢/s-13 Ke/s. 1iln. voice coil. Avail-
able in 8 or 15 ohm. Guarantsed full 15 watts
British rating. Heavy caat auminjum frame.
Theae are current productiop by world famous
maker and as they are offersd weil below list price
we are not permitied to disdose the uame.
LIMITED NUMBER ONLY. UNREPEAT-
ABLE AT 88/6. P. & P. Also 26 watt
Guitar Model available at £5.

LATEST MODEL B.S.R. TU/I2
4-SPEED PLAYER
AND PICK-UP

ONLY 69 I6 CA;I('-

7in. metai turntabile
Low fiutter performs
ance.  200/260 v.
shaded pole motor
with 90 v. tap for
value filament.
High gain crystal

pick-ap with tume

over LP/78 head complete with sapphire stylii.

to- follow instructions and circuit diagram 1/6.
(Free with Kit). All parts 8old separately.
SPECIAL PRICE 45/- P. & P, 2/6

Also ready built and tested, 52/6. P, & P. 2/6.
A pair of TAl's are ideal for s'ereo.

HARVERSON’S F.M, TUNER Mk |

quency coverage [
88-—100 /s
® Balanced diode output. @ Two LF. stages and
discriminator. @ Atiractive maroon and gold
dia! (7 x 3in. glags). @ Self-powered, using & good
quality mains transformer and valve rectifier
® Valves used ECC85. two EF80's and EZ80
(rectifier). @ Fully drilled chassis. @® Bize of com-
pleted tuner 8x 6 x 5}in. @ All parts sold separately.
8et of parts if purchased at one time £5.19.8.
plus 8/6 P. P, and ins. Circuit diagram and ins-
tructions 1/6 post free, Mark II Version a8 above
bat complete with magic eye, front panel and
brackets. £6.12.8, P. & P. 8/6.
Mark I Version as Mark I but with output stage
(ECL82) and tone control. £7.7.0. P. & P. 8/6.
Handsome Metal Cabinets, Choice of Grey, Black
or Green. To fit Mark I, 25/-, P. & P. 2/6. To fit
Mark II, 17/8. P. & P. 2/6.

SPECIAL PURCHASE TURRET TUNERS
By famous maker. Brand new and unused. Complete
with PCC84 and PCF80 valves, 34-38 Mc/s L.F.
Biscuits for Channels 1 to 5 and 8 and 9. Circuit
diagram supplied. ONLY 25/- each. P. & P. 2/6.

RLER F.M. TUNER HEAD

GO
88-100 Mo/s 10.7 Mc/s. LF. 15/= pius 1/9 X. & P,
(ECC85 valve. 8/8 extra).

THE NEW HARVERSON KIT FOR THE HOME
CONSTRUCTOR
A really excellent
all  purposc  A.G
mains 200/240v.

3-VALVE AUDIO AMPLIFIER
MODEL HA34

Designed for Hi-Fi
reproduction of
records- A.C. Maios
operation. Ready
built on  plated
heavy gauge metal
chas<is  size 7¢in.
w. x o, d. x 4}io. b
Locorporates ECCB3
EL34 EZ80 valves,
heavy duty double-
wound mains transformer snd output t ansiormer
matched for 3 oh u speaker, separate B ss. Treble
and volume controls. Negative feedback line.
Output 44 watts., Front panel can be detatched
and leads extended for remote mounting of con-
troly. The HA34 has been specially designed forusand
our quantity order enables us to offer them complete
with kuobs, valves, etc., wired and tested for only
£4.5.0. . & P. 5/-

NEW CARTRIDGE BARGAINS
RONETTE STEREQ 105 CARTRIDGE. Stereo/LP/
78. Complete with two sapphires. Original list
price. 867/9. OUR PRICE 24/-, P. & P. /-
GARRARD GC2 Mono complete. List price 24/11.
OUR PRICE 12/6. P. & P. ¢~
B.S.R. TC88 High output compatible Stereo cart-
ridge. Stereo/LP/78 sapphire stylii and universal
mounting bracket. List price 44/11. OUR PRICE
22/6. P. & P. /-,

STEREO AMPLIFIERS 1
Incorporating 2 ECL82's and 1 EZ80 heavy duty
double-wound mains transiormer. Output 4 watts
per channel. Full tone and volume controls.
Absolutely complete.

: ' "'*'*:.ﬁ'

4

BARGAIN PRICE

P. & P,

£4.19.6 ©;)

6 TRANSISTOR AND DIODE

SUPERHET

A first—l 9 i
@ Printed circuit pane! (size 8% x 2}in.). @ 3 pre-
aligned L.F. transformers. @ High-gain Ferrite Rod
Aerial. @ All First-grade transistors. @ Car aerial
winding. @ Push-pull output. @ All parts supplied
with simple instructions. AIl parts soid separately.
Set of parts if purchased at one time. ONLY £4.5.0
P. & P, 2/6. Circuit diagram 1/6 (free with set of
parta)

het

35 OHM SPEAKERS
Suitable for wse with above. 2in. Uoodmans. Ideal
replacement for most pocket portables. 8/8, 3iin.,
12/8;5in,,17/8; 7 x din., 21/~ P.&P.1/6 per apeaker,
Portable CABINET

Bize approx. 9% x 6] x 3}in. Suitable for above
using 3}in. speaker, 25/-. P. & P. 2/~

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

3 LF. transformers, one Oscillator coil, one driver

and wound Ferrite aerial (med., long

8 VALVE, 2 WATT

USING ECC83, =T
§ki4v EESZSO \K]
Special e [ G |
clnde:

@ Heavy daty double-wound mains transformer
with el ic screen. @ 8 te Baass, Trebie

and Volume controls. giving fully variable boost
and cnt with minimum insertion loss. @ Heavy
negative feedback loop over 2 stage: ensures high
output at excellent quality with very low distors
tion factor. @ Suitable for use with guitar, micro-
phone or record player. @ Prowision for remote
mounting of controls or direct on chassis. @ All
this builds onbo a chassis size only 7}in. wide x b
deep. Overall height 43in. @ All components an
valves are brand new. @ Very clear and concise
instructions enable even the unexperienced ama-
teur to construct with 100% success. @ Bupplied
complete with valves, output transformer {3 ohma
only), screened lead, wire, nuts. holts, sclder ete.
(No extras to buy) P. &P,
Price 19/6 g
Cotmnprehensive circuit diagram, practical layout
and parts fist 2/6. (Free with Kits.)

and car aerial coupling). 32/8 complete. post 1/-.
6 transistor printed circuit board to match, 8/6.
Past, 9d. Circuit diagram 1/6 extra.

SPECIAL BRAND NEW

TRANSISTOR BARGAINS
GET 15 (Matched Pair) 15/-: V15/10p, 10/-;
OC71 5f-; OCT6 6/~-; AF117T 7/6; ORPI2 10/8.
Set of Mullard 6 transistors, 0044, 2—O0C45,
OC81D matched pair, OCSL, 26/

EDISWAN MAZDA

PXA101 6/8; XA103 6/6.
R.KE.I. Pack: 1—PXAl102 Mixer;
I.F. Amp.; (Equiv. OC44 and 0C45).
R.F. 2 Pack: 2—PXAl0l LF. 1—
1—PXAL02 Mixer ... .......... 2,
L.F.§ Pack: Consinting of PXB113 Driver, Matched
pair PX171, mounted complete with heat sinks
(Equiv. OC81D and OC8D) ........ vereeeess.12/6
ALL TRANSISTORS POST FREE

2—PXA]01
.10/8

HARVERSON SURPLUS CO. LTD.

170 HIGH ST., MERTON, S.W.19
Early closing Wed. | p.m.

Open all day Saturday

A ~few minutes from South Wimbledon Tube Station
PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS

ORDERS CIARGED EXTRA.

RIGHT
HAND
PAGE
FOR
MQRE
ITEMS

CHErrywood 3985

(Please write clearly)

SEND STAMPED ADDRESSED ENVELOPE WITH.ALL ENQUIRIES
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DIGITAL (OMPUTER

A simple digita, Addersbubliacter using
switches and lemps only. A lascinating
demonstraiion o! Binary Arithmetic. Full
circult, with notes on the Binary System
3/8. post tree,

MULTIMETERS, Dlus leafiet on reguest.
EP10K, 10,000 0.p.v., 67/6, post 1/6; EP30K,
30,000 o.p.v., 105/ . post 2/3; EP50K, 50,000
o.g.v., 145 ost 2/6. Leather case lor
EP30K. 17/-, EPSOK 28¢-, vost 1/3.

1% High Stability Resistors—2/- each, iW,
Full range 1002 10 10M Q. Many sbecial non-
standard multimeter values 1n stock.

Audio-1.F.-ILF. Oscillator. Simple tran-
8isStor square wave circuit, multi-trequency
output (rom audic up to 1.8 Mc/s. Variable
amplitude. For 'Signal Iniection rapid
recelver and amplifier testing. or 10r Morse
practise. All parts except case and battery
10/, post 1/-.

PLANET INSTRUMENT CO.,
23(w) DOMINION AVENUE. LEEDS

HARVERSON AMPLIFIER
BARGAIN
Speoal offer o1 Manu.acturers Surp,us
2 VALVE GRAM AMPLIF'ERS
Valv:s UYB5 Rectifer aug UCLE2 Triodes
Puntode yiving 3§ watts output. Overall chassis
dize (inc. valves) 5. bigh X 54 . wide x ¢ in.
deep. Each amplifier new and tested and supplied
compiete with valves, 3 ohin output trunsformer
and knobe tor ton: and volume/on o control:.

onLY 37 /6 ©- & P.us.

Can be nsed with 80v. motor tap or 1.5k. mams
dropper 2/6 cxtra if required. Owing (o the limited
number available and Us extremely high value we
Tegrel we CAGNNO! enter inlo any correspomdence.

BRAND NEW 3 OHM
LOUDSPEAKERS

24in., 12/8; fin., 12/6; 64n. 15/-; 8in., 21/-;
10in., 85/-: 12in., 2"/0 (12in. 15 ohm, 80/-).
1o, x 8in. | oo 0o .. 26/-
Latest type K.M. L’ 131} x 8in. with high Hux
ceramic magnet, 11,000 gauss. Aluminium centre
cont, 10 watts. 50 c/s to 10 Keik. 42/-.
Y. ap up to din. 1/6: over 6in. 2/6 per speaker.

TAPE DECKS
COLLARO STUDLO DECK. 3 motors, 3 speeds,
push button coutrol. Up to 7in. spools. £10.10.0.
P, & P56,
B.S.R. HONARDECK single speed, 3iin. per
sec. mmple control uses 53in. spools, £8.. 15.0 plue
/6 carr. apd s, Papes extra ob both,)

BARGAIN OFFER CORNER

ROLA CELESTION. Approx. $in. 3 6in. 3 ohm
Middie register speaker 10/8. P. & P. 2i6.

MAINS TRANSFORMER
Drop thro' type. Tapped pnman 110v., 200v.,
w20v.. {0v., 220-0-320v. at B0mA and G.3v.
at 3 amps. eneroue core, stack size 33 x 24 x
1y, Weight © be. ONLY 15/-, P. & P. 3/G.
ACOT CRYSTAL M(KES. High imp. Foi desk
or hand ude. High senaltivity, 18/8, P. & P, 1/6.
TSL €RYSTAL s'ncx MIKE Listed at 4b/-
Our price 18/6, P. & P.
T.0.C. SUPPRESSOR UONDENSERS 250v., A.C.
{005 + 005 x .l In tubular can 1{in. long x
{in. dia. 2 for 8/-. Post free.
TRANSISTOR DRIVER and O/P TRANSFORM-
ERS. (Tapped 3 ohms and 15 ohms output).
Plus 4 suitabie Trlnsumors gIvIng approx. 1 watt
output 26/-. P. 2/8,
CONDENSERS, 5000 mbd. 12v, wkk Bize
3 x lin. dia. 2/- each. P. & P. 6d.
T.V, or AMPLIFIER. EDGE CONTROL PANELS.
Two 500k Lin. pots: one 500k Log: ono D/P wame
switch. Brand new 3/6 pane.. P,
CONTACT COOLED BRIDGE RECT]FIERS 250v.
at 125 mA. Sice 1§ x 11 x fin,, 7/8, P. & P, 1/-.
MATCHED PAIR OF 2i WATT TRANSISTOR
DRIVER AND OUTPUT TRANSFORMERS.
dtack size lixljxiin.
3 obhm and 15 ohm output.
P. & P. Worth double.
BRAND NEW PLESSEY 12v. 4 pin non-sync.
nibrators. Type 12 1.48D. ONLY 8/6, P. & P.
16 each.
TWIN TELESCOPIC AERIAL. Cowprising two
3-section heavily chromed rods. Closed 12in. cach
extending to 32in. each. Compietely adjustabie
from verticai to horzontal. Supplied cowplete
with nmiversal mountink bracket. approx. 36in.
of coax. and standard coax. ulug -uitable lor
F.M.or T.V  12/6 ptus 24- I'. & P.
MARCOwI QUARTZ CRYSTALS Types ZHB.

il avadlable 2s vrevionsiy adv ietised.

4 Harverson Surplus Co. Ltd.

Qutput trans, tapped 1or
10/~ panr. plus 2/

PRACTICAL WIRELESS

NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE
LRE 1S T doa, Vi DARGL bESL DK
DLY2, DLs4. SET OF 4, 14/-
DAF6u. DE s, DKst, DL SET OF 4, 22/

OA: 49 DL94 5/~ PCL83 719
1D5 /9 DLos 5/6 PCLB4 /8
/3 DY3s 6/4 Lo 19
lba /3 DYy /8  PL4lL 6/6
174 2/3 EABC80 5/ PL82 5i-
384 4/3 EBC4 3 PL8&3 5i-
3V4 5/- EBF80 5/8 PL34 /-
5Y3GT /3 ECC81 318 PYu2 8/6
6K7G /3  ECCHC 4/8 PY33 8/6
LK8G /3 ECCu3 4/9 PYau 4/9
QiG /3 LGB g3 PYBI 5/-
6SL7GT 4/8 ECCS85 8/- PY#2 4/11
6VoG 516 ECF80 5/9 PYS83 5/6
.GT LCF82 9 PY800 5/11
12K7GT 3/ ECH42 713 U 8/-
1LK6GT / ECHg1 8/- Uz 8/6
12Q7GT 3/ E 5/ Uig1 9/-
20P4 13/ ECLB2 8/ U301 11
216G / EF41 5/ 1 154-
30PL1 / EF80 4/ UABCBO  5¢-
35L6GT 6/~ EF8 4/ CAF42  6/9
HOAL 5/ E¥86 5/1 UBC41 6/-
CL2 / EFg9 4/c UBF80
DAC32 71 EL41 (- UCC84 7'11
DAF9L / EL84 4/8 C8 6/-
DAF96 EY5l b5/8 UCF80  8/3
DF33 U EY86 516 UCH42 /9
DIl / EZ4Q 5/- HB81  5/9
DFg6 6 EZ30 o ucLs2 73
DHT? /6 EZ81 4/ UCLE3 /6
DK32 76 KT41 6/ UF41 6/3
DK@l 4/3 PCCs4 5/ UF39 5/9
DEKS2 6/9 CC89 8/ UL41 6/9
K96 6/- PCF80 6/ UL84 5/9
DL33 6/9 PCF82 6/- URIC 3

/-
DL35 6/6 PCF805 9/- UY4l 3/11
4/ PCL82 613 UY85 4/9
Postage 6d. per valve extra. Any Parcel
Insured against Damage in Transit 6d. extra.
Any C.0.D. Parcel 4/3 extra.
Otfice address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD,
STOKE NEWINGTON,
LONDON, N.l6.

FAMOUS FOR THIRTY YEARS :0:
SHOR1-WAVE EQUIPMENT o! QUALITY

H A C SHORT-WAVE
- a a KITS

H.A.C. were "ne 0N an supphers o Bhort-
Wave Recerves K te ror the amateur con-

structor. Ovel 10,000 satisfied customers—
mciuding  Technicai  Collegea, Hoppitals
Public 8choots R.A.F. Army Hams, etc.

IMPROVED 1965 RANGE
1-Vaive mode: “CX”, complete kit, Price 34/6

Customers say: ‘Detlutery the best ome-
valve 8.W. kit availabie at any price.” Tlus
kit contalns all genu.ne Short-Wave com-
vonent-, a drilled chassls, accessortes and full
instructions. Ready to assembie and, ot
course o all our products, ful'y guarantecd.
FULL RANGE o other kit¢ stil available
meluding the 1amous model 'K°. price 77/-

Belore o:dering call and nspect a dewon
stralion receiver or gend lor & deseriptive
catalogue and order form to=—

H,A.C.” SHORT-WAVE PRODUCTS
(Bept. T.H.), 44 Old Bond St London W i

www americanradiohistorv com
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Lewis
have the

1net -

T

for you

We can supply any cabinet
to your own specification
Theseareonly twoexamplesof
—THE LARGEST RANGE
OF CABINETS IN THE
COUNTRY

Equipment is also our
speciality.

=

The Grosvenor
Price I8 gns,

The Lowboy
Price 27 gns.

radio

i

THIIINIH

100(P365) Chase Side. Southgate
London N.l4. Pal 3733/9666

FREE CATALOGUE

Send today for the new
Lewis Catalogue

Designed o assist your choice ol
cabinet,

Sent absolutely free, The new Lewis
Radlo Cabinet Catalogue—the most
comprehensive ever prepared. Choose
= Irom 49 different Models,

= Pllease send your new free 24 page
coiour cabinet calalogue.

Name
Address

= BLOCK CAPITALS PLEASE
ERHUHT T TR T 1T

=
E
i
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TIME TESTED BY THE PIONEERS OF LOW PRICED KITS!

MAK: > DIFFERENT TRANSISTOR N E w R A D I o
_ RADIOS FOR AMAZING EIGARETTE
]
’ ANYONE P |
I- CAN BUILD RADIU
IN2-3HOURS @ ONLY
NO EXPER- i
il e
[ AR\
No Soldering.
Only 8 con- 0
nections  1or . 3 o Yes, a perfectly ordinary packet o
first radio to work. EVEN THE OLDER CHILDREN cigareties i—but' wateh your friends
Just look, you get BUILD THEM! . . . no soldering—oniy astonishment on hearing it fetch 1n
A.B.C. Plans, Cabinet. 16 connections! ther hear it reach out station after station. loud and clear! still
Loudspeaker (alvne 17/6). _Earphone, bringing in station aftet station, loud and hoids 10 Cigarettes—yet cleverly con-
Semi-conductors, Coils, Condcnsers, clear. Palm-of-hand size 4. x 2i x 1}in. ceals highly sensitive, fully transistorised
R.esisDors. Tuner, Switch, Screws, etc. Many Testimonials: M.H. of Rradford, ~ircuit (inefuding tiny battery). Even
YES — EVERYTHING ! Loud clear writes: . . . [ Rave just completed one 0f 3 voung bov can assemble it in under 2
English and Foreign reception. As sup- your sets successfully. it 1s the nrst tune | hours. = No soldering. No exper.ence
plied to Educational Authorities, H.M, have cver tuckied anything ke a radio, and necessary. Only 16 connections to make,
Forces. etc. TESTIMON]ALS GALORE. [ must state herc and now. I am ama.ed houw [deaj 10r taking to work with you. From
. R, 0’'DD, of Londonderry, writes:— 2asy it 18 to a luyman like me. Your instruc- our bulging Lest,lmonla) fiie, Mr. D.I, of
1 received your ('omponenls and I must tions and ptan have 0brwousty been very care- Nuddersticld writes:—*. . [ have fitted
say that I am very satzs/te.i with them. 1 have fully thought out so that even z)w o8t dim the parts in and it is working wonder-
it already set up! . OMPLE m HOME can follow them , . D from qwity .. ALL PARTS including Semi-
RADIO COLRSL. Urlglnally £6 \I-l\l) Manulacturers to You. » ) 19/6 Conductors. A,B.C. Plans, etc. ONLY
ONLY 35/- plus 2/6 post ete. (C.0.D. 3/- plus 1/6 post ete. (C.0.D. /6 18/6 pius 1/6 post, ete. (C.O.DD. 26 ex.).
extra). PARTS AVAILABLE SEPA RATFLY (Parts available separately).

READ WHAT SATISFIED CUSTOMERS SAY

RC of HARRINGAY writes LS. oi LONDON W.8 writes D.R. of GLASGOW writes 1.W. of BRIGHTON writes

Received with thanks Skyroma ...gwen it a good try out ... it 1s a lovely little thing ... ! have recommendea your
«o. Yory pleased.  Working and | am very pleased with and as clear as a bell. radio to many of my friends
well, the results.
$.B. of SOMERSET writes T.F. of STEVENAGE writes W.H. of MIDDLESEX writes
B.M. of HARROGATE writes .. .delighted with this radio ! would just like to say how Thank you for my dear
g «..l would like to thank ...glad if you could send pleased my son is with this little radio. it is a real
you . . . It is a real bargain. one more. radio. treasure to me.

SEND |/- FOR FULL LIST OF OTHER KITS AND STOCK RANGE
| GGHGOHD ELEBTRO"IGS LTD. (Dept. P.W.17) 9 Western Road, Hove, Sussex

FULL-TIME COLLEGE COURSE
THE | IN RADIO AND TELEVISION

Our Course has now been extended to sixteen months’

PEMBRIDGE duration to include theoretical and practical instruction
on transistor television receivers, U.H.F. television re-
ceivers and colour television.
GOLLEGE Next course cornmences ?7th April, 1965.
This Course is recognised by the Radio Trades

Examination Board (R.T.E.B.) for the Radio and
oF EI.EGTRON'GS Television Servicing Certificate examinations.

Provides excellent practical experience on valve
and transistor radio receivers and all well-known
makes of television receivers.

PROVIDES TRAINING |-2ersremonresr o

To:
The Pembridge College of Electronics (Dept. P11)

IN RADIU 34a Hereford Road, London, W.2.
Please send, without obligation, details of the

Full-time Course in Radio and Television.

|
|
|
AND TELEVISION | |
|
|
]

Address

www americanradiohistorv com
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soUTH su PPLIES 95 OLD KENT RD., 8.E.1 BER 5810
72 BOROUGH HIGH 8T., S.E.1 HOP 2125

90 HIGH ST.,, EDGWARE EDG 6751

(ELECTRICAL LTD.) 17 WOODFORD AVE., ILFORD CRE 4815

Post orders to 96 Old Keat Rosd, Loodon, S.E.1 281 HIGH ROAD, CH|SW|CK, w.4 CHI 0154

EECO Model S.E.378
Pnsh Button 20.000 Q.P.V. Test Meter
D.C. Volts. 0-1
10 - 50 -250 - 500
1 000

C.
Voltu ]
-10-50-
250-500

Current 0-
50A, 10mA,
S50mA.
Resigtance 0-5K Q-5000K 3-5M Q.
Inductance 50H-5000H. Capacitance
150pF-0.02F.  D.B. —20Q +22DB
200 3G1B. The simplest and most
efficient ieter on the marketPnt £££’
ow ils hue .
Lt value. £5 1 0 2(6
EECO Model S.E.550
100,000 O.P.V. PRDFESS]ONRAL TEST

ngheu aceuracy
3% on D,
—nmpa -—ohms
4% on A.C.V.
D.C. Volts:
0-0.5-2.5-10-50-
‘250 at 100,000
PV,

0 -)00 1000 at
35,000 O.P.V.
A.C. Volts:
0-22.5-10-50-250-
1000 at 12,600
0.P

D.C. Amps: 0-10p1a at 500 V.
2.5mA-250mA-10 at 150mA.
0.20-2m-200k-20k.

160k~ mk- (U Centre Beale.
Decibels: —920 to 62 (0dB—0.776v)

£7.19.0 *; %

3/-

EECO Model U.D.80I
UNI-DIRECTIONAL
DYNAMIC MICROPHONE

Dual impedance (6000, 50 kQ).
Frequency Characteristios: 1003, 14,000
cfa. 15dRB.
Sensitivity: ~—76dB —3dB at 6000
—56dB  +3dB st 50KQ 0dB=1V/j

ar.
Directionality um-dlrccuonal 5002 7,000
cfs over 15 AB at 180°). This is & tuew
and high ctass dyuamic uni-directional
wmicrophone, very high in rensitivity
and excellent 1o frequency characterist-
ics, majutains high stability even
against poor ambient conditiona.
Complete with 12ft. twin screeped mic.
cabl

b P. &P
Fulll; Guaranteed. £9'1 o'oi 8/6

EECO 4-Ch., Transistorised
MICROPHONE MIXER

Give all your re-
cordings that pro-
feasiona) touch. The Keco wmixer allows
you to mux 4 signals such as—Mic-tape.
records and tuuer into a siugle output.
Wonderful  tor  groups, amateurs
recohders, etc.

Guaranteed to Eive hours of pleasure,

FAMOUS MAKES
AMPS & PRE-AMPS

at Vastly Reduced Prices
3/4 watts. £4.19.0. 4/5 watts £5.13.6.

6/5 Stereo, £11.16.3. 1¢ watt with
separate Pre-amp. £15.2.8. 30 watt,
£18,2.6. 50 watt. £16.2.6. Tremolo

Uunit. £3.15.9. Tape Pre-amp. £8.0.0,

TECH. MODEL PV-58 VACUUM
TUBE VOLTMETER
Finest design for slabie and dccurate measures
went. 19 tolerance ob all resistors. Large design
4in.  200/a meter 10f accurste readings 11 meg.
ohm iuput. .
Raaoges:

. 0-1 5-0-15-50-150-500- 1500V,
LC.V. 0-1.5-5-15-50-150-500- 1560V,

- 0-1.5-5-15-50-150-500-1500V. RMS8
0-1 4-4-14-40-140-1400-4000 P.P,
Resistance: 2 ohms to 1000 mecgohm.
Decibels: —10dB to + 65dB.

Operation: 220/240V A.C. Bize 7 x 44 1 4in.
Each tester is supplied hrand new and fully guaranteed complete with

probe and operating mstructions.
The fineat value in testers available at only £1 2 19 P. & P.
0 0 3/6 ex.

Complete

EECO MODEL S.E.100
TRANSISTORISED VARIABLE
D.C. POWER SUPPLY
Meter Ranges: Voltage Range:
Voit 6-20 V.D.C. 020 Volts
Current (-20mA (,onunuously
0-200m A Varia
0-10V. 200mA Iutermittent, 020V 150mA

Mazimum Current Cap.
continuously. 1
Impedance Sounrce: Current position, 3. 3 ohms, Voltage position 0.2 ohms.
Power Input: 220/240 V. Bize 6 x 3% x 23in.

Fuse: 0.5.smp slow blow in D.C. circuit.

The extremely wide variable voitage range, low A.C. ripplc and source
impedance of the 8.E.100 makes it o wost satisfactory power supply to
operate transistor radios, hennns aids, pre-amplifiers, instruments and other
elecironic devicea under repair. The S E.100 can be used in television and
radio servicing, as an A.V.C. or voltage source as a D.C. flament supply
operate relays, recharge small batteries and light electro platmg a8 in

SUN
AGE

Ready built
4 tranmstor
new push
button
Buperde-
luxe  tape
recorder cir-
cuit 4 trana-
18tors.  Re-
cording D.C. hias ¢ track bulit ' 2hn.
P.M. speaker. Recording true 17 mins.
approx. on 200ft. tape. Batteries 1 U2—
1 PP3. Complete with erystai micro-
phone. persunal ear phone, 20091, tape
and re2l, spare .00l carrying strap and
batteries. Woldertul value. At oniy
£4.15.0 plus 4/V P. & P. Fuliy guaran-
teed.

MINIATURE PUSH-PULL
AUDIO AMPLIFIER

4 Transistor
Outpwt 200 mMW. Low and high gain
inpute to operate 8§ EBpeaker.
dertul val P.&P.
Won value 31 l6 2.
Compiete with operating instructions.

A GENUINE 4 AMP BAT-
TERY CHARGER for Only
4976 P. & P. 4/6

dcnu.t.ry £6 10 0 P. & P. 4/6. Fully guaranteed and i with
test lead, croe. cllps and operating instructions

EECO MODEL S.E.200 MINI-LAB
TESTER

This remarkable meter has seven test instrumenta
packed into one pocket size case which cau be taken
and nsed anywhere.
Resistance Substituticn 100g - 1KQ - 10EQ -
110K 0 - IM{}. Capacitance Substitution ,009mid-
W005wid. - .02mfd. - .1mfd. and 10mfd,
R.F. Bignal Generator. Frequency fixed at 445 Kc'
(adjustable to 700 Kc) output 35MmV approx.
Audio Qenerator Frequency 400 ¢/s. Output 35m/v approx.  D.0. ond 4.C.
Volts. 4 ranges 0-16-60-150-500 volts at 4000 O.P.V.
R.F. Field Strength Indicator Frequency range 1 to 140 Mc. Antenna
sections. length 108in. Size 6 x 23 x 3gin.
The Mini-Lab is completely battery operated and suitable for qunck checks
in the gervice ahop and Home Bervice calis £8 19 6 ach.
Oomlbhte

With Test Prods. and Battery Fuliy Guarabtced.

FANTASTIC OFFER!

(Ready built and working). 4-speed Record
Player. lncorporating a 24 watt output ampli-
fler, 5in. 10,000 line speaker and the latest
N.8.R. sngle plaver unit. Beantifully desigued
wood cabinet covercd with two-tone tabric m
W blue and grey. Mains voltage 220/260 volts
f A.C. only. Wonderful vaiue at

£7.19.6 ** 7

' EECO Model MS4

—
,».14,////_;1__&
FLOOR STAND g

Height {ully opened b54in =4

e
Fuliy closed 33in. Three MD (75 p al 45/_
secuonn fully teleecopic. DYNAMIC n_},
or § in. mic. adaptor | MIC P.&a P2y
Pnce39/6ea P. &P |
8- Sensitivity—55 & Impedance
Heavy cast lron base. dB at 1000 60K Q
pon-directionai. latest Amer‘can
Wonderiut valuc. design.
ACOS

Die cast. hand shaped body. Ryecia: otter 15/6 plus P, & P. 9/6.

MULTI METER BARGAIN. EECO Model 2208
4.000 O.F.V. on both AC. and D D.Co voits 01-5-26-126-500-2500,
A.C. volte 0-10:50-260-1000. D.C. current U-2501,A-0-200mA. Resistance
0-10 KQ-0-1meg.Q Decibels —20 to + 22 dB. Meler size 44 x 3} x 1}in.
Cou;)ph tePwnm test prods and battery. Wonderiul Value at 63/ pius
3i-

RONETTE BINOFLUID B.F.40 STEREO CARTRIDGE
Freq. Res. 30-12,000 cfe. Seusitivity 18(hm Viemssee, Load lmg 100 pf
Compiete with Rapphire 8tylus. OUR PRICE 12/6 cach, P. & P. 1/-.
RONETTE STEREO O.V.S. TURNOVER CARTRIDGE
with 2 Sapphire Btylus. OUR PRICE 19/6 each. P.

Made in England to our own specifion-
tion end fully guaraniced. High-Low-
Med. charge rate. 6V. or 12V. Selector
Plug. 200/2350V. Mains Belector Piug.
4 amp Cartridge Fuse protection, come
plete with mains lead charging lead and

crocadile clipa.

NEW!!! NEW!!!
CM§1—High Jmpedance Crystal Mic.,
with buiit-in on/oit 8witch. Complete
with Table Stand, Plug-in Mie lead
and neck holder, all w & wonderful
satin chrome finish.

* VALUE AT 33/6 ;fn; 1‘5.9

VANTONE MAINS RADIOS
Ready built 5 valve superheh with buiit

T

"., . This wonder

L ful littie radlo

will receive

all statione on '\1ed iwave loud and clear
inc. Lu deal for i

kitchens or as a second mains radio.

EHRECORDER

Ready
to operate single lever
200mW output come
plete with microplione—3in. Tape—
Spare Bpool—Personal earpiece and
bntenes Wouderfu] value £4.19.8 plus
8/- P.

4 Traneistor Tape Recorder.
bullt. FEasy
function control.

www americanradiohistorv com
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TRANSISTOR COILS

The PS5O series remain the most popular and widely used components for Medium and Long-wave

Transistor Superhets:—

P50/1 AC Oscillator Coil for [76 pF tuning ...
P50/2CC Ist & 2nd I.F. Transformers
P50/3CC 3rd L.F. Transformers .

All mounted in individual

RA2W Ferrite Rod Aerial 208 pF Tuning ...
LFDT4 Driver Transformers ...
OPTIA Output Transformers
PCAI Printed Circuit Panel ...

Constructor's Bookiet

VALVE RECEIVER

COILS

March,

1965

| cans +4in. diam. x #in.

high.

514 ea.
517 ea.
6!- ea.

1216 ea.
916 ea.
1076 ea.
916 ea.
2/- ea.

Our individual “H” type iron-cored coils are without equal for the construction of a wide range of
receivers. For the simplest T.R.F. sets covering one or more wave-bands the Aerial and H.F. Transformer
coils are ideal. The standard superhet circuit using the ever-popular triode-hexode frequency change

layout wouid employ the Aerial and Oscillator coils and the coverage can be selected from 7 different

bands ranging irom 12.5 to 2,000 metres.

For a really high-performance receiver an R.F. stage can be

added by using the Aerial, H.F. Transformer and Oscillator Coils and a circuit is provided illustrating

such a layout.

H Coils 3/9 each.

WEYMOUTH RADIO MANUFACTURING CO. LTD.
REGENT FACTORY, SCHOOL STREET,

WEYMOUTH, DORSET

H MA 0 RHDIU
CHAS. H. YOUNG LTD.

AERIAL EQUIPMENT

TWIN FEEDER, 300 ohm twin ribbon feeder similar K25
6d. per yard K358 Telecon (round) 1’6 per yard. Post on above
feeder and cable 176 any length.

COPPER WIRE, 14G., H/D 140ft. 22/6; 70it. 11/6, P. & P. 2/6.
Other lengths pro rata.

AERIAL INSULATORS, Shell type 2in. 9d. Plus Postage.
CERAMIC FEEDER SPREADERS, 6in type F.S. 10d. each.

P, & P. 2/.,

CERAMIC “T” PIECES, Type A.T. for centre of dipoles
1'6 each. P. & P (/-

2 METER BEAM 5 ELEMENT W.S. YAG), Complete in

box with 1-24in. mast head bracket. PRICE 49/-, P. & P. 3/6.

SUPER AERAXIAL CABLE, 75 ohms 300 watts very low

loss 18 per yard. P. & P. 2/-. 50 ohm, 300 watt coax very low

joss 119 yard. P. & P. 2/-.

ABSORPTION WAVEMETERS, 3.00 to 35.00 Mc/s in 3

switched bands. 3.5, 7, 14, 2i and 28 Mc/s. Ham bands marked

on scale. Complete with indicator bulb. A MUST for any

Ham shack, 22/6 post free.

VARIABLE CONDENSERS. All brass with ceramic end

plates and ballrace bearings, 50 pF, 5'9. 100 pF. 6’6 160 pF,

776, 240 pF, 8’6 and 300 pF, 9'6. All fitted with rear extension

for ganging. P. & P. 1/-. Aiso Flexible Couplers 1'- each.

SETS OF VALVES for ARB8 (14) £3.10.0 post tree.

pETER?. 3}in. with 24in. scale, 0-10 mA, 157-; 0-100 mA, 15/-,
. & P. il6.

THERMO, 2{in. round 0-2.5 amp, 776 each. P. & P. /6.

170-172 CORPORATION ST.
BIRMINGHAM 4

Telephone CEN 1635

TELEPHONE) DUKE & Co. (LONDON) Ltd.
_HANDSETS| ¢3{/3 Romford Road, Manor Pari, E.l2
ls 6 Liverpool St.—Manor Pk.—!0 mins.
Phn: ILFord 6001/2/3 Stamp tor Free List
A VALVES 1,000's avai . f
pa". s ES 8d. each. available. Bend for
CONDENSERS, 100—10{~.  New.
G.P.O. pattern electrolytsics and pFe. l” & P. 2/8. Astorted
House to Work-l g/GONTROLS, 20—10/-. A selection of types
shop, garage, in-l and szes. P. & P. 2/6.
ter-office, etc. SPEAKERS. 7/9, 6i.., 8in., 7 x 4in. and 8 x 3in.
Works off any| Ex. mid. Saivage. P. & P. 2/3.
small battery. P NEONS. 25 box 2= (R.B.C.D.P. fittings)
& P. 4'6. Main- tester and visual reminders. P. & P. 1/-.

EX-RENTAL T.V. SETS

Coloured FREE 17in.
LIST. Demonstra- £l lo 0
tions daily from b
our large selection 14in.
12 months’ written £7.10.0
uarantee 14in.207-
& Carr. 77 30..
Channels for all Personal Col-
areas lection advised

AERIALS, BCC/ITA combined Loft and room aerials—from 25/=,
BBC2/UHF and colour aerials—from 28/8 . SEND FOR FREE LIBT.

EX-MAINTENANCE TESTED TUBES
17in. 35/- I4in. 15/-
Carriage 5/- Satisfaction Guaranteed

RE-GUNNED TUBES

G::':;‘::f" R 21in.’ 99/6
Carr. 1076, Add 17in. 79/6
10/- retundable il
on OLD TUBE 15,14

° Tu in 10 in 59/6
(110 “1;::)« 12 in. I
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HOLE PUNCHES
instant Type
3" diameter
S:rew-up Type

" diameter Toggle swltch .. B6
i " . 86
& o . 9,
3 o BBA B9A.. e 96,
+H" - e 02
i m .. 1o
I “ . 1118 s
13” diameter Int. Octal... .. 1314
14" o O 1 17 T
137 “ .. 18710
14~ . 89G 218,
13 " . 2414,
P " Meter .. 332

6/10 ea.

PRACTICAL WIRELESS

@ Easily fitted

@ No soldering or Technical
knowledge necessary

@ Fits almost any cabinet with
minimum trouble

@ Modernises your old radiogram

@ 3 wave bands, Medium Long and
Short

@ Complete with two [0in. elliptical
Hi Flux loudspeakers

® And Hi Fi 4-speed stereo/mono
automatic record changer

1107

SENSATIONAL HALF _PHIGE 0FFERI'

THE I'I.MI.II-

Oonly £29-19-6

@ Built-in ferrite rod aerial

@ Piano key switching

@ Luxembourg and Caroline
received .n tull strength

@ Listen to U.S.A. Russia, Africa,
Canada and even Australia in
your armchair

@ Unique Lewis Radio 365 day
guarantee, even on all the valves

@ All British make

@ Everything brand new and fully
guaranteed

Complete Set £9.3. 6.
No extra charge for postage and packing
in the UK

Oliver & Randall Ltd

Dept. 7
9 KELSEY PARK ROAD
BECKENHAM, KENT
Tel.: Beckenham 8262

TRANSISTOR
SPECIFICATIONS
AND SUBSTITUTION
HANDBOOK

s rostage 9d.

PRACTICAL TAPE RECORDING
by P. 1. Guy, 776, Postage &d.

SERVICING TRANSISTOR
RADIOS & PRINTED CIRCUITS
by L. Lane, 42/-, Postage |/-.

THE TRANSISTOR

RADIO

HANDBOOK by D. L. Stoner and

L. A. Earnshaw, 44/. Postage }/-.

} THE AMATEUR RADIO HAND-

BOOK. An R.S.G.B. Pub.: 34/,

’ Postage 2/-,

’ RADIO AND TELEVISION TEST
INSTRUMENTS by G. 4. King,
25/-, Postage !/-.

RADIO, TELEVISION AND
ELECTRICAL REPAIRS by R. C.
Norris, 50/-, Postage 2/..

b RADIO cONTROL MANUAL
’ by E. L. Saflord Inr., 25'~, Postage i/-,

COMPLETE CATALOGUE I/s,

BRITAIN'S LARGEST STOCKITS
of British and American Technical Books

T—— .

THE MODERN BOOK CO

19-21 PRAED STREET
LONDON, W.2
Phone: PADdington 4185

Open 6 days 9-6 p.m.

SPECIAL terms available of £3 deposit followed by 18 monthly pay-
ments of £1.14.6, postage and packing 15/- extra.

INDIVIDUAL CABINETS SUPPLIED ON REQUEST

LEWIS

Avoid disappolntment send cheque or P.0. immedia tely
LEWIS RADIO (P.W.35), 100 CHASE SIDE, SOUTH-
GATE. LONDON, N.14. Telephone: PAL 3733/9666

RADIO CLEARANCE LTD.
27 TOTTENHAM COURT ROAD, LONDON W.1. Telephone: MUSeum 9188

Trade enquiries invited. The oidest component specialists in the trade  Est. 35 yrs

LOUDSPEAKER BARGAINS STILL AVAILABLE

Enormous purchases of Brand New and Guarantecd Plessey loudspeakers
enable us to uffer these untts at THE LOWEST PRICES EVER! Don’t miss thiy
golden opportunity te obta ~zrade p(-rmnnunt-mnznet ()l KER
off the nroduction line .nt l N THE MANUF: RS e Kead
carcefully the propared lis Vo choose lust the ght ~p¢~au\vr for the Job—
({Q\‘ll'll. \i(‘l THE PRICE \A\\ \\ HERE! SELLING FAST—STOCKS CHANGING
I

SCHEDULE oOF

* LOUDSPEAKERS AVAILABLE
Diameter Gauss

Imped Diameter Gauss Imped. Lkameter Gauss  Imped.
in in in in n tn in o in
inches lines ohms Price inches lines ohma  Price enches lines ohma Price
g* ’;000 go s8[/- 33 7000 35 S;g 5 7000 3 8/6
000 5 6 33 9500 50 10, 5 ou 3 9/
24 7000 80 3/8 4 7000 25 11/6 5 ;goo 3 9,/3
24 1000 80 8/« 4 8000 35 10/8 ar, a 0
3 8500 3 10/- 4 7000 35 11/ o 00 a 10/
3 6000 5 88 4500 35 11/8 5 800 15 12/8
3 T00u h 6l tthr 10000 3 11/8 5 8500 25 10/6
g 7008 36 3/5 9500 15 12/~ 3 9800 35 11/8
4 260! 3 1 5 6000 i 8/~ z .
3 500 AT 64 6000 3114
Gawss  Imped, Uauss  Imped. Gauss  Imped.
ERiptical  in in Ellipiteal  in n Eliiptieal  in in
8ize lines ohms Price Size lines ohms Price Stze lines ohms Price
5 x 8 6000 3 78 |6 x 4 9500 3% 12/~ 8 x 28 9500 3 10/-
5 x 3 7000 3 8/« |7 x 3% 7000 3 8/8 & x 21 0500 4 10/~
5 x 3 9000 3 8/6|7 x 3f 9500 3 1008 g o 5 gsg0 2 ue
3 x 38 95600 3 9/~ 17T x ¢ 9500 3 11/~
8 x 4 8000 3 8/6 17 x 4 9500 30 12/6
8 x 4 7000 8 8fe T x 4 9500 35 12/6
8 x 4 8500 3 9/6 8 x 23 8000 3 8f8 |
6 x 4 8500 4 10/~ 18 x 2§ 7w00 5 91
ALLOW 2/- each Speaker ror postage and packing and handling charge and please specity the

exact reguirement=—the nearest avaiiable wiil be sent.

SELECTED BARG.AINS
Beautifully geared AM/FM 2 gang Condensers, 4/6: AM/FM IFT’S 465 kc/s and 10.7 Mc/s
4/8 pair; Magnavox Crystal Tape Recorder Mikes, 12/6; 3 watt Stereo Amplifiers,
79/6. Sentercell rectifiers R3/2D-D3-2-1-Y, 2/6 each.
Di0, 2/- each.

TRANSIS rolu 0C45 4/8, PXA]Ol 319, AF115. 4/6. Sub min. Germanium diode 1/3.
M1 dfode 8d. each. Silicon diodes, 200 p.l.v. 20V mA, 1/- eaclr, 400 p.1.v.. 330mA, 2/6 each
please send STAMPED and ADDRFS"ED envelope with any enquiry. We regret no
catalogue—our stocks move too quickly! Kindly make provision for additional Dostage
and Dt;.‘tl:lklng charge to avoid delay. Terms: Cash With Order or (.0.D. on Orders
over -

complete, readv to switch on,
DIODI.S-—O , OAS0. CG46H
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Cabinet 17 x 15} x 8 of pleasing design. Includes 8 x 5 top quality Loudspeaker and

PRACTICAL WIRELESS March, 1965
A QUALITY RECORD PLAYER FOR 10 GNS !! SIEMENS RECTIFIERS
H B.30 C.400 9/ 14/3
(FULLY AUTOMATIC) ASSEMBLED in 30 MINS. | B G40 94 143
REF: NO. K16 Fully Aut B0 650 B3 A
; . ully Auto B230 C75  13/8 25/
Cabinet Size 16 x 15} x 8. Complete Kit 10_gns. plus P.P. /6 E.250 C.85 113 24/2
includes very latest BSR.UA25 Superslim. Tasteful cabinet in
2-tone Rexine, Vynair and Gold/'\aNhite Trim. Cut out gotor WESTINGHOUSE RECTIFIERS
Board 7 x 4 P.M. Loudspeaker. Printed circuit amplifier. ouble 10
wound Mains TX A.C. 240 volts. Entirely safe and reliable. Separate ggﬂﬁ ((11%%‘%_11_213.?_)1) o ° o 2?53
switch, tone and volume controls, Six simple connections to make, FO.11T (18R A-1-1-6-2) . o T 12/8
FULL instruc:i:ns .s?pplied. Guaranteed 12 months. Complete down FC.118 (18RD-1-1-8-1) " e
to the last washer ! FC.124 (18RD-2-28-1) .. .. .. 16/4
. A FC.130 (18RD-2-2-10-1) .. .. .. 18/-
REF: K82 De Luxe Version of above O SEmhne 2 & @b
FC.142 (16RD-2-2-8-1) ., .. 12/10

Hi-Fi performance Amplifier. 11§ gns. plus P.P. 6/6.

TRANSISTORS

AA10
AC1L
(OC81D) 5/8

(OC8L 618 |
C155

(OCT71)
AC156

(0075 618
ACI57

(NK1713)

© T-

ADI140 25/
ADT140 15/-
AF114 -
AF1156 10/8
AF116  bi-
AFUT &I
AFLI8 90/~
AV 11-
AN 10/8

|
1

AF128  10/- !
AF127  9/8
AR1 100 PIV
mA 4/-
BY100 716
BY10l 6/~
V14 8/
GETI113 6/9
GETI114 6/8

MAYI2L 8/6
BETL
LRoe) -

NXT404

' 40C36) 10/-
QA7 &~
-QAM -l

0A81

Only £8.0.0
19 Cabinet 14 x 13 x 64.

8/-| Complete with T.U./2. Single Record Piayer. 12 volt 4 amp fin type .. 00

REF: K500 Single Record Player

N.B. Plays 12in. record with Lid closed. 12 volt 2 amp fin t¥ype .. . e

FC.144 (16RD-2-2-10-1) .. . .. 14/8
FC.146 (16RD-2-26-1) .. . 12/~
FC.148 (16RC-1-1-8-1) .. . .. 410
FC.150 (16RE-2-1-8-1) .. . . 10/3

CHARGER RECTIFIERS

12 volt 1 amp contact cooled..
12 volt 1} amp fin type .

+P.P. 6/6

Ig,_ Other details as K.116. 12 volt 6 amp fin type .. 0o . 16
176 T G o
/- SETS OF TRANSISTORS

/-] Set No. 2: comprising
413 0Cs1, 12/8.

Set No. 1: comprising 0C44, 2 x 0C45. OC81.
/- matched pair OC8l, 20/

- TERMS: Cash with Order or C.0.D.
QC81, matched pair |Postage and Packing Charges extra.
Single valves 8d. Minimum Parcel

16/~ CATALOGUE sufticient postage with yeur order.
i Our latest 1964/65 Catalogue is now avail- | Minimum C.0.D, fees and postage
/6] able. Copies have been sent to many of |3/6. These Postal Rates apply to
I8 our regular customers, If you have not U.K. only. For full terms of business
10/-§ received your coby please drop us a card. [sce inside cover of catalogue.
f=- Please send 1/- in stamps. Wholesale |Personal shoppers 9 aun. to 5 p.n.
/-| terms to Schools, Universities and Busi- |Mon. to Friday, Sat a.m.
/6] ness Houses, Trade Catalogue now avail- |to 1 pam.

8/6 ;ble. Please apply on business letter

g

Post charges 2/-. Please include

ALPHA RADIO SUPPLY CO., 103 LEEDS TERRACE, WINTOUN ST, LEEDS 7

Send for detalls.

STROUD AUDIO

PAGANHILL LANE, STROUD, GLOS. Stroud 783

GUITAR AMPLIFIERS

Our latest 30 watt Amplifier.
17 GUINEAS plus 15/- carriage
Other models still available

For cabinet fitting

Credit Terms Arranged

MARCONI TF-643B. Absorption wavemeters, 20 to 300 Mc/s
in 4 ranges. Individual calibration charts. Accuracy 1%.
501LA 24in. panel meter. No power supply required. New cond.
in original transit cases. £5.19.8. Carr. 7/6.

AERIALS VERTICAL 32ft. Ten heavy duty (Screw together)
rods (3ft. X #in.) separate 14ft. wired through whip, base, guy ropes,
}psulalt(%s. hammer etc. In canvas golf-type bag. Unused. 59/6.
ArT. .

MARCONI TF-888/3. Portable recelver tester. Combined Sig.
Gen. (70 Kefs to 70 Mc/s) and output meter. Crystal checks
(500 Kefs and 5 Mc/s). A.C, mains operation. Modern Egpt.
Tested and guaranteed. Inst. Book and Cct. £39.10.0. Carr. 10/-.

SILICON RECTIFIERS., Type BY100 (éin. x {in). will handle 250
volts up to 500 mA. Replaces any TV metal rectifier. BRAND
NEW-—not seconds, 7/-.

VHF COMMUNICATIONS RECEIVER R-1949. This is the
Air Force version of the well-known Hallicrafters S-27 or S-36.
Covers 27 to 145 Mc/s. in three wavebands. It is comblete with
all valves, stablliser. *‘S’’ meter etc.. but requires an external
power supply to give 250 volts HT and LT. Picks up police,
amateurs ete. and could easily be used for mobile operatton.
Tested and in good condition. £17.10.0. Carr. 10/-.

AR 88 VIBRATOR PACKS. For 8V. operation. Complete with
vibrator and OZ4 rectifier. NEW in original cartons, 15/-. P.& P.5/-.
AR 88 SPARE VALVES. Complete Set of BRAND NEW individ-
ually boxed original valves (1-4), 50/-, Plus 2/6 P. & P.

MOVING COIL PHONES, Finest quality Canadian with
Chamois ear muffs and leather covered headband. With lead
and jack plug. Nolse excluding, supremely comfortable
BRAND NEW .............. a 22/8, post 1/6.

MAGNETIC COUNTERS (ex. GPO). 4 figures to 9.999. Coils
5000 for 24V. operation. Tested. (No reset). 5/- each. P. & P. 1/6.
SPECIAL OFFER! 10 for 30/-. P. & P. 6/-.

MICRO AMMETER. 0-500uA. Made by R.C.A., Weston
Westinghouse and other famous American manufacturers.
Circular 2n. flush panel mounting. Dials are engraved 0-15
0-600 volts. As used In the American version of the “19 SET”.
TESTED AND GUARANTEED 15/-.

HEAVY DUTY TRANSFORMER. Input 220 to 250 volts A.C.
mains (tapped every 5 volts), Output 50V. at 15 amps. A really
rugged job, very conservatively rated. Size 74 x 5¢ x 7in. Welght
28 lbs. ONLY £5.18.6. Carr. 7/6.

CHARLES BRITAIN RADIOLTD.

11 UPPER SAINT MARTINS LANE, LONDON W.C.2
TEMple Bar 0545 o
Shop hours 86 p.m. (9-1 p.m. Thursday). Open all day Saturdag”
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Optional case (both models)

write mentioning PW,

NEW
NEW

TEAK & VINYL HIDE £3. 10. 0

For full details, technical specifications and

list of over 300 stockists, post coupon or
3.65.

PRACTICAL WIRELESS

notjustibut2

NEW TUNER-AMPLIFIERS

model 127 Stereo £37.10.0

Address

PW. 3.65

Name R D by

ARMSTRONG AUDIO LTD. WARLTERS ROAD, LONDON N7

model

1109

127 Mono £26.10.0

NEW CONSTRUCTORS’ PARADISE — FAST POSTAL SERVICE

ADASTRA 3 WATT
AMPLIFIER

Recently intro- [
Wneed
yuality
built Brit
Awplifier. Separate
Basg, Treble and Voluuwe
Controls.  Neparate high
tnished front panel. Qutput, 2 watts
(nto 3 ohms.  Hxcellent wains
transformer 200/250 volts AC input
Enamelled chassls. 8ize 9 x 7 x 4in.
Price 89/6. Post and packing /6.

yuajity

LOUDSPEAKERS

Fainons make 10 v hfn., ¢ ohow
bramd new, Our price whilst stocks
last, onty 29/6. Post and packing 2/6.
Heavy duty 15 watts, ‘1%in. Loud-
speakers. Heavy die-cast chassis.
3 or 15 ohma. ¥peech coll. Frequency
response 30 to 14.000 Cycles. Price
£5.10.0.

FAMOUS LINEAR
AMPLIFIERS

Stereopnolic Amnliter. two channe:
high impedance put, Sensitivity e
high enough tu toad fuily the output
when connected to practicallv any
muke of gteren head. Can also he nsed
for norual heads. Qutput ag stereo in
excess of 3 watts, and a¥ monaural
over § watts. Scparate volulue tone
and balance controls dor 4 ohine
speaker. Size 8 x 7 x bin. Price £7,19,6.
Post and packing 3/6. Attractlve
matching protective cover 25/-.

LINEAR DIATONIC 10 WATT
HI-Fi
including pre-amplifier

Utra linear push-puil. Two separate

controlledl anppt sockets or rram
tlhe dtes (wo LoDt tpute ear e
simmitanennstn apphedn Maxhnim
autpirexcecds  over 1 watlts.

Reparate control tor Basy, I'reble amd
Volume.  Qutput 3 or 13 ohs.
Reserve power supply for tuner etc.
Price £13.2.8. Post and packing 4/6.
Chrome handied protective cover
available at 25/-.

SENSITIVE
CRYSTAL
SET

Ready
bailt
and
complete
with personal
earphone ete
Bize 3} x 2
i 1 benatifl

plastic case.

Price 15/-. Post and packiug /6.
(Lical Christmas Present),

MAINS RADIOS
5 Valve Superhet Circuits

Attractive quality plastic  cases,
2007250 volts, Medium waves cover-
age. Price 97/6. Pust and packing 2/6
Makes ideal Christmas pregent
(Al waves models 7 gns),

QUALITY
MULTI-
METER

Pucket Az
a2l o« i
gl ey
ity ot oo
Dl et VL
un At
as D oranges:
G to 13 voits, 0 to 130 volts, 0 to 1,000
viits, Ralue range when switched to
A Current range 0 to 160 wmA.
Resistance 0 to 100 K ohms. Weight
only ¥ oz. Sturdy st rument cotplete
with test prode, battery, instructivus
cte. Price 38/-, Post and packing 276,

TRANSISTORIZED
SIGNAL INJECTOR

Complete with batteries, oxtra long
probe and tull instructions for fault
tracing on radios or televislon «ets
(shows alternate black and  white
bars whefi tutected into a television).
Will pay 107 ftselt over and over agmin
W fenlt fiding, Price 37/6. Post and
packing 2/6.

PP3 BATTERY CHARGER

Hame a1ze a8 PPY butlery it erther
replaces it by plugeing into the mamne
or charges vour 1’3 Battery. Boxed
with full Jetails ete. Price 17/6.
Post and packing 1/6.

SLIMLINE CRYSTAL

MICROPHONE
With alnminium die cast casing with
suun  chrome ftinlsh,  [noorporates

On'ON toeking switeh. Complete with
+abie, chrome staud holder ete. ete.
Sensbvity —52 dB. Frequency
Re#punse 60 Lo 10,000 Cycles. Termi-
uailon of over 500,000 ohms. Price
4716, lost and packing 3/~

FOUR
TRANSISTOR
AMPLIFIERI['-'

(Ready bwh|

Includes
owh owtput x,ransronuer with stand-
ard 3 ohnis cutput, and four transla-
tors giving nezarly ! watt output from
stamlard 9 volt PP3 type battery.
Complete  with rull instructions.
Frice 37/8. 1'ost and packing /-

TRANSISTOR RADIOS

# Transistor covering Medlum waves
veautifully boxed and complete with
all extras. Price 68/6. Post and
vacking 2/6, (Two wave models 88/6).

CONCORD ELECTRONICS LTD.

{Dept.
C.0.D. 3/- ex.
MAIL ORDER ONLY.

P.W.J. 3' 9 WESTERN ROAD, HOVE, SUSSEX.
Catalogue of every item in stock I/- post free'
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We are stocKists for
VEROBOARD
The perforated Copper Board for
Modern Cireaitry

15 x .15 pitch,
25x%x375 .. 3/~ 8Ix375 .. 3/8
3/8 Spot face cutter 9/-

.. 14/~

25X%x5
3.7 x5 ... 5i-
Special Veropins, Pkts. 200 -
P. & P. on all items 1/-.
S.A.E. for price list.

TRANSISTORISED
MORSE OSCILLATOR
Fitted 24n. Moving Coll Speaker. Uses

type PP3 or equiv. 9 v. battery. Complete
vlclréml\) lzr.e};c design Morse Key, 22/6, plus

TRANSISTORS—Ist Grade only, no
seconds, no rejeets, no surplus,

23 17/-  OC77 9/- GETI105 10/
Qc29*  18/- 0OC81* -  GETS573 12/6
GC4l 7j- OC83*  8/- ZNT06A 17/8
0C44 8/6 0OC139 12/- 458 20/-
0C45° 5/- OCl140 19/- SB35 718
oCT1 5/- 0C171 10/ ACl07T 14/6
[oleypd 7/~ 0C200 10/8 AFIl14  11/-
0OC73 /- 0OC201 21/~ AF115 10/8
QcC15 7/- OC203 14/- AF116 10/-
ocT8 - GETI04 6/- AFUT 9/6

* Avallable in matched pairs.
SIEMENS SEALED 1I/S RELAYS

H9%6A. 2.2 ohm P2.2 ehm, new .. .. 12/6
H69B, 50 ohm P50 ohm. new .. .. 12/8
H96C, 145 ohm P145 ohm, new .. .. 12/8
H96D, 500 ohm P500 ohm, new . 2

. .. 1216
H96E, 1700 ohm P1700 ohm, ex-equip... 16/6

SERVICE TRADING CO

PRACTICAL WIRELESS

BUILD AN FFFICIENT STROBE UNIT
FOR ONLY 37/6.

The ideal instrument lor workshop. lab. or
factory. This wonderful device enables you
to ‘‘freeze”’ motion and examine moving
parts as stationary. We supply a simple
circuit diagram and ail electrical parts in-
cluding the NSP2 Strobe tube which will
enable you to easily and quickly construct
a unit for inflnite variety of speeds, from 1
flash in several seconds to several thousands
per minute, New modified circuits bring
price down to 37/6 plus 3/- P. & P.

NSI? (V2296 STROBOTRON FLASI-
TUBE made by Ferranti brand new, 1.0.
base. Price 15/-. P. &

. & P, U-.
: vonee £4.10.0
TRANSFORMER  Post Paid

A.C. Output
0- . 1 amp., fully
shrouded, new. Alsoavailable
2.5, 4, 5, 8, 10, 12, 20, 37.5 and
50 amp. Write for details.
LIGIHT SENSITIVE SWITCIL
Kit of parts, including ORP .12 Cad-
mium Sulphide Photocell, Relay.
Transistor and Circuit, etc., price 25/-
plus 2/6 P. & P. ORP .12 including
10/8 each. plus 1/- P. & P.

D.C. AMMETERS

circuit.

0-15 amp. D.C. M-Coil 2in. round .. 12/8
0-6 amp. D.C. M.L 2%in. round .. .. 8
0-500 Microamp, sub-min, liin. dia,

Scaled 0-1 milliamp. .. co .. 21~
Postage extra.

All Mail Orders. Algo Callers at:

47-49 1ligh St., Kingston-on-Thames
Telephone: Kingston 8450 Closed Saturday

March, 1965

ULTRA VIOLET BULBS

Easy to use source of UV for dozens of pPrac-
tical and experimental uses.

12 volt 36 watt AC/DC SBC 6/8. P. & P. 1/-.
12 voit 60 watt AC/DC SBC 8/6. P. & P. 1/-.
Transformer to suit the above: Input 200-
240 A.C. Output 12 Volt A.C. 36 watt. 16/6.
P. & P. 2/6. Input 200-240 A.C. Output 12 volt
A.C. 60 watt. 22/6. P. & P. 3/6.

Set of four colours FLUORESCENT Paint.
Orange. Yellow, Green and Red. in toz. tins.
Ideal for use with the above Ultra Violet
Bulbs. 9/8. P. & P. 1/6
VAN DE GRAAFF ELECTRO-STATIC
GENERATOR, fitted with
Motor drive for 230 v. A.C.
g1VIng a potential of approx.
50 000 volts. Supplied absolu-
tely complete, including
accessories for carrying out
a number of interesting
experiments,andfull instruc-
tions. This instrument
is completely safe, and
ideally suited for School
demonstrations.  Price
£8.8.0, plus 4/- P. & P.
.C. VOLTMETERS
g . 24in. F.L. 28 0o
0-200v. A.C. Rect. M-Coil 3tin. Type W23 45/~
0-300 v. A.C. M.I. 2¢in, F.L. .. .. 22/6
0-300 v. A.C. Rect. M-Coil 2tin.. . .. -
0-300v, A.C. Rect. M-Cail 3tin. type W23 55/~
A.C. AMMETERS
0-1, 0-5, 0-10, 0-15, 0-20 amp. F.R. 2in. dia.
All at 21/- each.

! , Tel. Ger 0576

Personal Callers only: 9 Llttle New-
port st., London, W.C.2,
(off Leicester Square)

PADGETTS RADIO STORES

OLD TOWN HALL
LIVERSEDGE, YORKS
Telephone: Cleckheaton 2908

USA Bomb Computors in original transit
case, full of gears, motors, vidor counter.
gyro, ete., 37/-, carriage 10/-.

PCR, 12 volt Vibrator Pack, in originsl
packing case, 25/-, carriage 8/-.
RAF sighting Heads. Complete with lamp,
lens, etc. No details. Packed 1m original
metal case, 15/-, carriage 10/-.

Single Phase 240 volt, 1400 r.p.m., ¢ h.p.
motor with pulley, 26/-, less pulley 24/~
fully guaranteed, ex washing machine,
Carriage 8/6.

One sixth h.p. motor, 240 volts, 15/ post
New Indicator Unit, CRT 100, complete
witk two tubes, type VCRX393 and VCRX298
plus 21 small valves, relays removed, 57/-,
or less valves 32/-, carriage 10/-. Sorry nc
details on the unit.

New 12in. Speakers with bullt-in Tweeter.
15 or 3 ohms, 28/8, post pald.

P.M. Speakers, all 3 ohms ex TV sets.
6in. round 6 x 4in, and 5in., 3/-, Post 2/-
6 for 20/-. Post paid. 8in, round 6/=, post 2/-,
7 x 4in. 5/-, post 2/-.

VALVE LIST
FEX equipment. 3 months guarantee

ELS1 1/6 | Uaol 8/6 | PCC84 4/-
ECLB0 2/~ | U281 5/- | PCL83 b/~
ECC82 3/- | U282 5/- | PCL84 5/~
EY51 2/6 | U328 /= | PL36 5/~
EY86 5/- | KT38 5/- | V25 5/
EBF80 4/8 | 5U4 - | VR150/30 3/-
EB91 9d. | 6V6GT 4/- | 1T¢ 1/9
EL38 5/- | 6X5 4/- | 12ATT 3/-
EF91 9d. | 6K25 5/- | 6CHE 1/8
¥l 1/- | 6P25 3/8 | 6X4 3~
6F14 5/- | 6U4 5/- | ARP12 1/6
6F15 5/- | PY33 /- | 807 5i-
10C2 5- | PY80 3/~ | EF50 U~
10F1 - | PYSL 3/~ Doz. 8-
oA S ol N

20Dl o g% g;_ Doz, 10/~
2011 5= 8V6 1/9
20P3 4. | pL33 3/- Doz. 18/~
20P1 4j- | Pys2 3/~ | 6K8 1/9
20P4 g/¢ | PCF80  4/- Doz. 18/-

Breaking Up Mark ITI Type 19 Sets.
Meter 500 micro-amp.. 5/~ post.1/9. Jack
Bocket, 1/-, post 6d.. doz. 10/-, post paid.
Jack, 1/8, post 6d. Toggle Switch. metal.
8d., post 6d., Doz. 10/-, post pald. Relay
type 3000, 1/9, post 1/9, doz. 20/-, post paid.
Any other spare send 2/- plus post to cover.
Reclaimed Tubes. 6 months guarantee,
14in, Mullard and Mazda 17/« carriags 10/-,
17in. 30/~ carriage 104~

9 merres 4

The thrills of VEF Amateur' Radio
can now be yours for as low as 42/6
complete kit (by post, carriage and
packing 2/6 extra). Tuning range
70-150 Mc/a. Stamped addressed
envelope for free copy of lterature
and full detalls. Newcomers to
Short-Wave Radio ask for details of
the famous “Globe-King” kits and
recelvers, Home and Overseas Sales.

JOHNSONS (Radio)
g8t. Martins Gate, Worcester

(OMMON CORE SERIFS

The following is one of the many letters
of appreciation that we have received in
connection with this series,

‘Some time ago I was fortunate In ordering
a set of ““Basic Electronics” and now that I
have had time to read and digest their con-
tents I should like to record the pleasure
and gratification I derived from their simple
and unique presentation of what has hither-
to been regarded as a difficult subject to
grasp. Indeed I have no hesitation whatso-
ever in wholeheartedly recommending them
to my friends, the only regret being that
they were not available years ago, Ishould
now like to order “Basic Synchros & Servo-
mechanisms’” and enclose a cheque to the
value of 34/- for that purpose and eagerly
look forward to their delivery. May 1 add
that I have no objection to your using this
testimonial should you so desire since they
are truly ‘‘value for money”, indeed they
would be cheapb at twice the price.

J. Penlington. Connah’s Quay, Chester
Take advantage of our SEVEN DAYS
FREE TRIAL to inspect a set of these
highly successful training manuals by
signing your name on the coupon pro-
vided on page 1080

SELRAY BOOK CO.,
&, Hayes Hill, Hayes, Bromley, Kent.

www americanradiohistorv. com

RES/CAP. BRIDGE , 3°/5.

Checks all types of resistors, condensers
6 RANGES
Built in 1 hour. Direct reading
READY CALIBRATED
Stamp for details of this and other kits.
RADIO MAIL (Dept. K) -
Raleigh Mews, Raleigh Street, Nottingham

BBC2 (625 LINE) TV AERIALS

Mast Mounting Arrays, 9 element 45/=;
wide spaced high gain, 11 element 55/-; 14
element ©62/8. Wall Mounting with
Cranked Arm, 9 element 80/-; wide spaced
high gain. 11 element 67/8; 14 element
75/-. Chimney Arrays Complete, 9 ele-
ment 72/-; wide spaced high gain, 11 ele-
ment 80/-; 14 element 87/8. 1.ofl Arrays,
7 element 32/6: wide spaced high gain, 11
element, with Titting Arm, 62/6: 14 ele-
ment 70/-. All high gain units have
speeial Multi-rod Reliector. Low loss
co-axial cable 1/8 per yard.

BBC ° ITV * F.M. AERIALS

B.B.C. (Band 1). Tele-
scopic loft 21/-. External
8/D 30/-.

I.T.V. (Band 3). 3 Ele-
ment loft array 25/-. 5
element 35/-. Wallmount-
ing, 3 element 35/-. 5
element 45/-.

Combined B.B.C./L.T.V.
Loft 143, 41/3; 1+5, 48/9;
Wall mounting 1 +3. 56/3.
145, 83/8; Chimney 143,
63/9; 1+5, 71/3.

F.M. (Band 2), Loft S/D 12/6. “H". 30/-.
3 element. 52/8. External units available
Co-ax cable 8d. yd., Co-ax plugs, 1/3.
Outlet boxes 4/6. Diplexer Crossover
Boxes, 12/8. C.W.0. or C.0.D. P. & P. 3/-,
Send 6d. stamps for illustrated lists.

K.V,A. ELECTRONICS (Dept P.W.)
3b Godstone Road, Kenley, Surrey
CRO 1527
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Head Office and Warehouse:
44A WESTBOURNE GROVE
LONDON w2

Tel: PARK 5641/2/8

12 & 1 AERO SERVICES LTD.

Please sond all correspondence and Mail Orders to the Head Office

When sending cash w.th orler, piease nciude 2/6 in & for postage and handling
MINIMUM CHARGE 1/6. No €.0.D. orders accepted

Retall abop:
86 TOTTENHAM COURT ROAD
LONDO! 1 o

Tel.: LANgham 8408

N W

042" 6/-6AKA  7/-6LIN  8/-20L1  14/-956 2/-DY88  8/./EF40  9/- KTH8 20/-'TT15 36/~ TRANSISTGRS
[ TR Y) 6/-[20PL  14/-[957 S/-(ESSCC 14/-[EF4L  7/6|N78  15/-TT21  32/-lAF1l4 9/ OC42 8/ OCTT 8-
OB3 8, 20P3  12/-/058 (/-IEABSO 7-|EF42 6/-NP81  2b/-|TT22 82/-/AF1I6 8/8 OC44 8/ 0C81 5/
0oC3 [} 20P4  14).'959 8/-'EAF42 8/8/EF54 8/-INSP2  £2/.lUss 11/-[A¥116 B/ 0OC43 6/« OCSID 5/-
oD8 20P5  12/.'5898 8/-F.B41 B/-|RI'55 8/~ 0CP71 11/-lAF117  %/8 OC70 5/ OC139 18/~
1A5GT 25 A8G {576 10/-[EBC33 7/-|[EFs0 B/=|JORPI2 /- OC7L b/~ OC170 8f-
1A7GT /-125L8GT 8/./6080 25/-|[EBC41  7/-EF83  10/-|OR P60 072 8/~ OCI71  8f
1G8G 25744 7/ 6146 27/6/EBCR1  3/8|Eisp 8| 1 0C76 6/« OC204 10/8
LHBUT o2 glg 900'12 g//e ggf;g 712 EFSs  7/-|PC88 76 6fe
116 1 (28260 f6[AZ | % EF8 97 12/ . oN 45 o,
1IN3QT 5 30016 10/-|AZ41 6/8)EBFs9 &/9 Ei‘g? ://E ;tcy $;. é‘,f;’ 'e“,'chfh 110 (0Ciz); ZNALD (004
1Q5GT  8/- 688 8/-130C17 12/ C1C 0/-BCS3  12/8/k1193  4/9/PCCSS  7/-[UROL  18/=|GET114 5/6; GET115 7/e; GETSTS 20/e.
1R4 8/- GBAS /~|80FG  9/-ICBL1  1B/-IECS0  8/-EFpy  8/.|poCes 12/-|U4020  7/6 SEMICONDUCTOR RECTIFIERS
1R5 /- GBES 7/-30KL1 11/-|CL33  9/-iEC88  12/-\pFgs  10/-[POCSD  11/-|UABCSO 6/-| By 100, S0n p.b.v., 450mA, 7,
184 §/- 6BHS 18/-80L17 13/-[CV51  Q/8ECS0  2/8ppys gy (pCCISY 10/ LAFA2 Bl ivrle, a0 v 3 ampe, 7.
185 4/6/6BJ 16/-00002 10/ DAGIS TIIBOCBL  Blelppigs 8/ |PCFB0  7<|UBCAL /= DDOSE. 800 miv.” 500w 12/6,
ITsGT  8/-I8BKY 20/-9BWe 7/-180019 13f-DAFOL 4/gkccse - TR Biliepsy JlGlUBGEL 7ln 2210, 400 v 500 a” S/,
leE, SN A ey aTRTIY o G MR, Yin e b SR T
4 220133 g - EL38  12/6|PCF801 10/-[UBFX) 7/=|Z]
1X24  7/-6BQ7A TH 18- EL34 10/~ PCF802 10/-|UBL21 11)-1295W; 4.25V. 4.75V, B5.26V, .76V,
s OB RTERLLIS 10D1RERT) KL38  17/6/PCF806 13/-|'CCB4  9/-|7.0V, 0.0V—ail at 6/6,
20W4  18/- GBR8  5/=l10F1 14/ EL4L  8/-[PCL8L  §/e[UCCHS  7/-|260mW: 0AZ202 (5.6V); OAZ20S (6.3V)
2021 6/-6BBT  18/-10F3 8/ EL42  9/-|[PCL82  7/-[UCFS0 9/6|—all at 6.
344 4/-6BWS  9/-[10FD 10/~ ELS81  8/8[PCLK3  8/8{('CH21 8/ OAZ204 (0.8V)—0/8,
gﬁz ;’4- g&‘“ 1'//5 }3{{5 glli EL84  8/oPCLAS  8/.|UCHAZ 8/-{300mW: K844B, 12.0V—8/0,
- EL85  8/-PCF38  8/- CCHSL §/-|SEMICONDUCTOR DIODES
3Q¢ 6/8/6C31  18/-/10,D11 10/- BRAND | olbGlas  ore
5 > ¥ [UCLa2  8/-|1N2) 4/ INSL 4/- QASD 2/
ST 8200000 131 ortt 1w Tl Wkiies BVCES w0 4 coun b A B
g M - P - UF IN®: 4/6 GEX231/6 BX64l -
wha rele  SOGME QUSGT TR SRn dhead weenn dniih EANES W GONLR e
OR4GY 8/-6CW4 18/-124Q5 7/-|35L6GT 7/~ DF72  7/elECCSS 10/ E] (PLA] 1~ U (R /- OASl 2/- 8X8 -
5T4 /-16DS4 18/~ 19AT6  b/~36W4  5/-[DF91  3/-[ECFRo g EMIL  WEPLAZ - 6/- UF%5  7/-lIN34A 4/ OASO 8j- BX761 4/0
3U4G  B/-6F8 8/-[124T7  4/[30Z4G_ 4/-\DF968  /-[ECFap 7/¢|/EM34  B/-IPL&3 6/ UFS6  10/-/IN72 4/ OABS 316
5U4GB  6/6 6¥7 8/-12AU6  8/- 36%5GT 6/-IDKB1 L/~ ECFAG 10/-1EM85  8/-FLa¢  8/8[UFS9  6/- POWER UNITS TYPE 234
oV4a  8/66F8G  §/-|12AU7  B/-|50A0  12/'DK92  7/6 ECH21 10/</EMS7  7/e PLG00 15/ UL41  8/-[Mains powercd (230 a.c.) 10in. Rack
BY3GT b/ 6F11 8/-112AX7  6/=,60B5 7/~ DK96  7/6,5CH35 18/ N1 10/-PY3L 7= UL~ 8/8/mounted tully fused power supply unit
5 /-6K13  6/6/L2BAG  8/-[50C5  6/B|DL68  12/- ECH42 8 7/~ |providing hiily smrothed H.T. of 180 to
8740 - 6F 17 6/=|12BE6 b/~ 50CDSC 26/~ DL68  10/-|ECHS1 \ 8/~1270V at 80 mA and L.T. of 6.8V a0, at
6/3012 10/- 8F28 9/6/12BH7  8/-501.6QT 8/0] DL6D  12/8/ECH83 8/-|4 amps. Fitted with panel lamp, on-off
6A8 /- 6F24  1L/12E]  20/-/85A2  8/6|DL70  7/-|ECL80 i 8/-(switch, socket for conmection of sn
6AB4 6¥238  10/-(1237GT ?’/a 807 9/-IDL73 12/ ECL&2 7/6EVS6  6/6/PYSA  8/6/UYAS  5/8/exterunl moving jron meter for reading
6AGS  £/06F33  8/-l12K7GT 7/-(832  20/- DL92  5/~ECLA3 9/~[RZ80  5/8|PYS WSIM  6/-{Input and output volte depending on
AGT  8/-j6J4 9/<12K8 = 10/-866A 14/~ DLO5  5/GECLSC B/BEZ81  4/6/QUVO02-6  [X685  B8/8|the posltion of & key switch:
. 4
6AHS 10/-68J7GT 7/6 12Q7QT 5/-931A 80/-/DLY6 8/6 EXse 4/8(C = 45/-/X 68 8/~iBecond hand, in perfsct order, £8.10.0.
6AJ5  9/-IBKT bl-IIQAQﬂ 5/-(954 5/-DM70  8/-|EF$7A s/.’ 234 10/-1QQV03-10 (X79  20/-|Ditto, Atied’ with moving irom meter
8AKS  B/BI6LAGT 7/8i20P2  18/.1056 3/-DY80  7/-EF39  B/-(KTé6 18/ 88/-1z759  £2/-128.19,6. F. & P. 15/~

70 AMBITIOUS ENGINEERS

= 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
;ou how you can quickly prepare at home
or a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book aiso gives
fullxdeulils of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division—
the B.LLE.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

We definitely Guarantee
¢ NO PASS — NO FEE”

Whatever your age enoe, you sennot afford
0 miss book, If you are earning

or exper]
this famous
‘l'.l-ld‘lhl" °- mkiﬂ-’.-nd for your oom
BRITISH INSTITUTE OF ENG
TECHNOLOGY

(Dept. SE/21),29 Wright's Lane, London, W.8
THE B.LE.T. IS THE LEADING ORGANIS

WHICH 1S YOUR
PET SUBJECT?

Mechanical Eng.,
Electricai Eng.,
Civil Enginesring,
Radio Enginesring,
Automobiie Eng..
Aeronautical Eng.,
Production Eng.,
Building, Plastics,
Draughtsmanship,
Television, ets.

GET SOME
LETTERS AFTER
YOUR NAME!
AM LMech. R
AMICE,
AM1LML
ALO.E.

Gen. Oert. of Eduncation
Ete.. oto.

tho
Et

INEERING

PRAGTICAL
EQUIPMENT

Bagle Practical and Theore-

Oourses for beginners in
0, ‘T.V., Electronics,
c., AMLERE, Oity &

Praotioal Radio

Radio & Television Servising

Praotical Kieotronios
Bleotronics Englusering
Automation

INCLUDING
TOOLS{

The specialinn Elec-
tronics  Division of
B.LET.”

NOW offers you a
real laboratory irain-
ing at home with
practical equipment.
Ask for derails.

B.1.E.T.
SCHOOL OF
ELECTRONLCS

FOST COUPON NOW I

Ploase send me your FREE 156-page
*'ENGINEERING OPPORTUNITIES”
(Write if you prefer not to cut page)

NAME

ADDRESS

SUBJECT OR EXAM

THAT INTERESTS ME

10N OF ITS

www americanradiohistorv com
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We supply from stock most of
the components and items speci«
fied or circuits published in this
and other magazines and radio
books. Let us quote for your
circuit, first grade components
at realistic prices.

PW 6 Superhet

PWS.W Converter

PW Beginners SW2.

PW Transistor Inverter

PW Mains Power Pack

PW Build and Learn Series
PW,Transistor SW Converter.

All parts in stock for
practically all “PW"
circuits and designs.
Send stamp with list
of parts required for
Quotations.

CATALOGUE

90 pages fully detailed
and illustrated with
hundreds of new items
and price reductions.

PRICE 2/6 Post Paid.

@® OUR STOCKS ARE TOO VAST TO ADVERTISE—A CATALOGUE IS THEREFORE, A MUST @

MAINS AND
BATTERY
RECORD AND
TAPE DECKS
(p.p. 3/6 any type)

All Decks Complete with Cartridges
% BSR UAIl4 4-speed Auto ... £5 lg é
BSR UAIS 4-speed Auto ... £6 19 6
% Garrard Autoslim Auto ... €6 10 0
Y¢ Unplugable Hd. Versn. Auto  £6
“ Battery Autoslim ... .. £8
Stereo Version Auto .. £7
Y SRPIO 4-speed Single Player £5
% SRP10 Battery Version ... €5
! % BSR GU7 4-speed Single

Player o0 oo o
% Garrard AT6 with Stereo

Cartridge Autochanger
% AT6 Mceno ...
Collaro 2-track Studio Deck £10
Collaro Studio 4-track Deck £13
Y BSR TD2 2-track Deck ...

P. & P. 3/6 any type above.

Y 9 volt Starr 45 r.p.M...cccericensores

45 or 33 r.p.m. Starr 9V

"¢ »* »*
G
- —— - ——
VOODY © Wwovwowo
COrOO0 O OO OO

3976
* craeesres 8916
Y 45 r.p.m. Garrard 6V....veecececone 357
% 4wpeed B.S.R. IV .......ccccceeneesS GNO
Y Garrard 9V, 2-speed, 2-track
Rﬁo Deck with casette ... £10 10 0
y guaranteed. P. & P. 3/

NEW LOW PRICES

MULTI-METERS

Multi-range test
meters featuring easy
| to read scales and
provided with full
operating instruc-
tions, lead and bat-
teries. Suitable for
amateurs, designers
repair shops, all do-
mestic uses. Full
details and specifica-
tion in our catalogue.

* "
% EPI00K 100 ,, ,
Y Leather Cases available.

RECORD/REPLAY/ERASE TAPE
HEADS
Marriot  Type
R/RP/3 ¥ track
record/replay
head and Mul-
lard type TS
erase head with
mounting post.
Bargain offer
15/- pair
P.P. 9d.

TRANSISTOR POCKET RADIOS
Ready to use complete with Battery.

Leather Case. Earphone. P.P. 2/- any
type. Fully Guaranteed.

6-Transistor De Luxe 696
7-Transistor Zephyr 7916
6-Transistor MW/LW ... £5.19.6

TRANSISTOR PORTABLE
TRANSCEIVERS
9-transistor Portable Transceivers.
Supplied complete with leather cases,
batteries, aerials, etc. in presentation case.
Range up to 5 miles in favourable con-
ditions. Sizes 64 x 3 x 1} inches. Superhet
crystal controlled on transmit and receive.
Price £21 Per Pair. P.P. 3/6

TRANSISTOR TRANSCEIVER
3.transistor crystal controlled version
of above. Range up to 1 mile.

Price £€8.19.6 Per Pair. P.P. 276.

A SELECTION FROM OUR
STOCKS—NEW PRICES

See Catalogue for full details.
Sinclair Micro-6 (to build) 596
Sinclair TR 750 amps. (to build) ... 39/6
Sinclair Micro Injector (to build) ... 2776

PP3 9 volt Battery Eliminator 18/6
Tape Jack Tuner........... 29/6
10-Watt Horn Tweeter. 276
20-Watt Super Tweeter. 696
Two-channel Mixer....... 15/
{ to 200 Mc/s F/str. Meter . 5976
$-Watt 4-transistor 9 v. 3 ohm...... 4976
S-hole Chassis Punch Kit ........... . 4976
Headphones 2 K ohm 1276; 4K ohm _ 1476
Stereo Headphones 8 x 8 ohm...... 3 gns.
Stereo Stechoscope Headset 8 x

OhM cevivrerienenniecaraes veee 25/-
Resistor n Box. s 32716
Crystal Mono Stethoscope Headset 1076
Magnetic Mono Stethoscope Head-

E03 scononogonoonogooss 1276
Transistor Signal Inje: 35/~
Fully Disappraring Car Ae 3976
Test Lead Kit with Pouch... 8/é
Capacitor Substitution Box . 2216
De Luxe Stereo Headsats with

junction box ....eeeeeiisiieenens £6
4-channel transistor mixer ...... 4916
% 3-Transistor MW Superhet

LUNEGE «ooviveererirecenssinmnereniene 6716

% 4-Transistor Superhet Mw/
SW TUREr....ccoeeiiiiarsacnesnsine £

7.9.6
Transistor Telephone Amplifier 5976

@ SINCLAIR X10 AMPLIFIERS
in stock. Kit £5.19.6. Built £6.19.6.
Also Mains Unit 54/-.

BUILD A QUALITY TAPE
RECORDER
Leaflet on request

designs.
gns.

Printed Circuit
2-track or 4-track units. 11
2-track, 12 gns. 4 track.

Y Collaro Studio Decks. 2-track 10 gns.
P.P. 316, 4-track £14. P.P. 376,

Y% 6 Valve

¥ Portable cabinets with Speakers,
5 gns. P.P. 376,
Complete Systems
2-track £26. P.P. 8/6, 4-track €30, P.P. 8/6.

[ ] Complete in Every Detail [ ]
“NOMBREX TEST EQUIPMENT

w All transistor-
H portable units
supplied with
full instruc-
tions.

{ Leaflets on
4 Request.

¥

Y 150 Kcfs to 350 Mc/s generator, RF
Mod. AF, 8 ranges. Leads, batteries,
instructions, £9.10.0.

% Resistance/Capacitance Bridge, £8.5.0.

% Transistorised Power Supply, £6.10.0.

% Audio Generator, £16.15.0.

% Inductance Bridge, £18.

Fully Guaranteed.

FM VHF TUNING HEART
Printed circuit-construction. RF stage and
osc./mixer stage, fully tunable 85 to 105
Mgs. Completely screened. Requires
UCCS85 (8/6). Brand new ia maker's
cartons §57-. P.P. 1/-.

Supplied with circuit.

MULLARD PORT CORES

LAl 1216 | LAS 1776 | LA45  15/-
LA2 15/- LA6 2216 | LA2503 I15/-
LA3 1976 | LA9 1776 | LA2504 15/-
LA4 126 | LAIO §7/6 | LA250S 1776
30 watt Soldering lron 1476 P.P. /-,
Tape Demagnetiser 2976
2 K ohm | in. diam. mag. oo 15/
Antex |5 watt min. solderin 2976
Earphones Mag. or Crystal ........ a 5/
Telephone Recording attachment... 976
Crystal Guitar contact miC.........e 12/6

% 7-transistor Record Player or tuner
amplifier with treble/bass and vol.
controls, £5.19.6.

¥ 4-transistor 3 watt amplifiers. Kic,
3916. P.P. 116, Built 49/6. P.P. 176.

RECORDING TAPE
5in. 600ft., 12/6; 5in, 900fc, 15/-;
1,200fc., 1876; 7in. 1,800ft., 25/-;
2,400fc., 2776. Excellent quality.

@SCOTCH BOY TAPE. 3in., 300fc.
L.P. complete with spare spool,
5i6'P.P. 9d.

Zin.
Zin.

CRYSTAL MICROPHONES
(See Catalogue for Full Range)

Acos 39-1 Stick Microphone 32/6
Acos 60-1 Stick Microphone 196
Acos 40 Deck Microphone  15/-
Acos 45 Hand Microphone 1976
Lapel/Hand Microphone... 1276

100C Stick with Stand ... 326
BM3 Stick with Stand...... 4976
Lapel/Hand Magnetic...... 876

@MINIGRAM PORTABLE TRANS-
SISTOR RECORD PLAYER KIT, as
previously advertised.
7916 P.P. 3/6 (Battery) 3/9.
QUARTZ CRYSTALS
100 ke/s 157~; 500 ke/s 15/=; 455 ke/s 12763
456 kejs 157-; 27.255 Mc/s 157-; 1 Mc/s
B76 25/-.
Twin Crystal, | Mc/s, and 100 kcfs 22/6.
Over 800 frequencies in stock.

Henry’s Radio Ltd.

PADdington 1008/9
303 EDGWARE RD., LONDON W.2
Open Monday to Sot. 9-6. Thurs. | @’clock.

IPLEASE TURN TO BACK PAGEl

www americanradiohistorv com
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blueprints

OST of these blueprints are drawn full-size and although the issues containing descriptions of
these sets are now out of print, constructional details are available free with each blueprint

except for those marked thus (*).

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street,

London W.C.2.

DOUBLE-SIDED BLUEPRINTS

The Strand Amplifier ...

d NV 5.
The PW Signal Generator S

. The Savoy VHF Tuner ... NV 5.
The Mayfair Pre-amplifier S

The Berkeley Loudspeaker Enclosure | 5.
The Luxembourg Tuner o

The PW Troubadour .., 716
The PW Everest Tuner

The PW Britannic Two _— )
The PW Mercury Six ... "
The PW Regency | 5!
The PW International Short Wave Two "
Beginner’s Short Wave Two ,.. SEa L 5/
S.W. Listener’s Guide ... .y °
Beginner's 10-watt Transmitter | 5/
Transmitting and Aerial Data... h
P.W. “Sixteen’ Multirange Meter ...\ 5/
Test Meter Applications Chart =t °
The Celeste 7-transistor Portable Radio | !
The Spinette Record Player 5/

The P.W. 35-watt Guitar Amplifier ... * 5/

Transistor Radio Mains Unit ... | 51
7 Mc/s Transceiver .. h

RECEIVERS
The Tutor * 3/-
The Citizen * ... 5/
Dual-Wave Crystal Diode PW95 216
Modern One-valver PW96 216
All-dry Three PW97 376
Modern Two-valver PW98 316
A.C. Band-pass Three ... PW99 4/-
A.C. Coronet-4 PWI00  4I-
A.C./D.C. Coronet ... PWICI 4.
The PW Pocket Superhet ... 5/-
MISCELLANEOUS
The PW 3-speed Autogram ... 8.
The PW Monophonic Electric Organ 8/.
The PT Band Il TV converter 116
The Mini-amp * 5/
The PT Olympic * 7716
The PT Multimeter * ... 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.

QUERY SERVICE

The P.W. 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:

(a) We cannot undertake to design equipment or
to supply wiring diagrams or circuits, to individual
requirements,

(b) We cannot supply detailed information for
converting war surplus equipment, or supply

.circuitry.

(c) It is usually impossible to supply information on
imported 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 4th MARCH, 1965
and must accompany all queries in accordance with
the rules of our Query Service.

PRACTICAL WIRELESS, MARCH, 1965

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

(Alsia) Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGSTONS LTD. East Africa:
STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including postage for one yvear: To any part of the World £1.9.0.
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First Class Designs — Proven Unbeatahle Performance
% CIRCUITS AND DETAILS ON REQUEST — FULL AFTER SALES SERVICE AND GUARANTEE *

CALL IN FOR DEMONSTRATION

New!

| “REGENT-6"

MONO or STEREO

Power Amplifier

H*MAINS UNITS 5914 for one
amplifier, or 6976 to power
} two amplifiers

PREAMPLIFIERS

Twmm fia)

= E -

@Mono full function @G @ W=\
pre-amplifier with 8 in- W/ ‘ SA=

put positions. Low  "Stircion  rgeyy

noise, high quality and ass PR vowum
sensitivity. Gives 10 =
watts with one power amplifier PP,
or 20 watts with two ampli- BUILT £5 Io 0 2f

fiers. Size 9 X 2§ X 2in.

KIT 99/

2!)

panel plate 8/6

@ MULTI-INPUT PREAMPLIFIER

Simplified preamplifier for use with one

or two power amplifiers, 8 inputs.
PRICE P. 116
BUILT 65/‘

v Front Panel Plate 6/6.

Al' the above preamplifiers can be used with any valve or trans-
istor power amplifier requiring 250mV plate for full output. They
can be operated with two 9 volt batteries in series or from the
power amplifiers.

@ 10 Watts R.M.S. music power or 20 watts

peak
power per amplifier.

TWO NEW PACKAGED TRANSISTOR
QUALITY AMPLIFIERS

@ 6-Transistor printed circuit designs. Push-
pull output for 3 to 5 ohm speakers. Can be
battery operated. 6mV into | Kohm senstuivity
Response 30 c/s to |5 ke/s. Input suitable for
mics., pick-ups, tuners, etc.

Can be used with above preamplifiers for mono
or stereo in any application requiring a low
distortion low cost amplifier.

7 %) OVERALLSIZE:2; - 2 . Ijinches.
)
H{rq / @ 4-watt version PRICE BUILT
operates fram P.P.
“ 12 to 18 volts. 79/6 116

@ TRANSISTOR HIGH FIDELITY EQUIPMENT
10 WATTS and 20 WATTS

Y% 5 ohm 10 watt

= suiLt £5.19.6 %}
)

(OR KIT £5.10.0

suiet £5.10.0%5%

(OR KIT 9976 P.P. 2/6)

YBrown and Gold detailed front |

Gold front panel 1276

@ MEDIUM and LONG WAVE
POCKET SUPERHET RADIO
A New 6-transistor printed circuit
designed with full coverage on both
wavebands. Features ‘‘Cleartone’”
push-pull speaker output, geared
tuning and complete set of st grade
components. Moulded two tone
cabinet size 5 3 14”. Easy to
follow building details. AII parts sold separately

P

& P2/
{Battery 276 extra)
Available mid-February

@ Total cost of all parts

P.P. 216)
+ s o 1o “CONVAIR® PUSH-BUTTON PORTABLE/
wase e CAR RADIO

@ UNBEATABLE FOR
PERFORMANCE AND
DESIGN
Printed circuit 6-Transistor 2-
Diode superhet radio with
full tuning on medium and

long  wavebands.  Quality
push-pull output up to |
watt. Attractive portable
‘ cabinet, size 10 337,

with horizontal slow motion

i turning dial and push buttone
wave change. Easy to build with superb pertormance. All parts
sold separately. After sales service and guarantee.

7.19.6 P.P. 3/6.

% The finest portable available.

@ Total cost of all parts.

{Batteries 6/- extra)

ALL TRANSISTOR CAR RADIO

— [TRANSISTOR STEREQ MI-F1 10+ .IS’IEI}\EMOPLIFIER @® ! HOUR TO BUILD
#ass - WITH PRE-ASSEMBLED s e IR
For use with two power | ~p1acsis AND PANELS - ﬁ
gzz?lgers 3 13in 6-Transistor 3 diode med. a
; g I and long wave superhet
;ﬂﬁﬁ. £|0. I 9.6 design. Features doubie
P.P. 36 tuned I°TS, AVC, perm-
*Dark Biown "wip eability turning with geared drive. Push-pull car filling voiume.

Full tuning on both wavebands. A high sensitivity printed
circuit profesmonal design to fit any type of vehicle. Case size
7 4 . For 12 volt positive earth or dry battery. All parts

vailable separa-ely
£8.19.6 ., 3¢

THE ROADSTER'
@ Total cost to build
7 4” Hi-Flux speaker with baffle and car fixing kit 20/- extra.

VHF TRANSISTOR FM
TUNER

HIGH STABILITY—
HIGH SENSITIVITY @

Features 5-Mullard transis-
tors with 4-diodes, compact
printed circuit, high gain,
low distortion, superhet |
design. Full tuning from 87
105 Mc’s with geared tuning.
AVC and AFC. 9 volt 9 mA
operation. 50 dB S/N. Out-
put up to | volt audio. Easy
to buiid and align. Overall size in cabinet 3%
Ali parts sold separately.

@ Total cost with front panel:—

(Cabinet Assembly 20/- extra)

HENRY'S RADIO LTD.  raocingion 1008

303 EDGWARE ROAD, LONDON, W.2.
(Open Monday to Satu:-day all day 9 a.m. to

4in.

2

£6.19.6 "7 ¢

4WATT and @ !4 watt ver- PRICE BUILT 6 p.m. Half-day Thursday | p.m.)
Iy WATT sion  operates - P.P. @ Trade and export enquiries invited @
1 from 9 to 12v. 116 PLEASE TURN TO INSIDE PAGE

!

i

¢
¢

=q

| <
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