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ADCOLR

(Regd Trede Merk)

SOLDERING EQUIPMENT

FOR
THE
RADIO
CONSTRUCTOR

ILLUSTRATED

+” DETACHABLE
BIT INSTRUMENT
(List No. 64)

IN
PROTECTIVE
SHIELD
WITH
ACCESSORIES
(List No. 700)

FOR CATALOGUES APPLY DIRECT
ADCOLA PRODUCTS LTD.,
ADCOLA HOUSE,
GAUDEN ROAD,
LONDON, S.W.4
“SOLJOINT”

Telephones:
MACaulay 310!
4272

Telegrams: LONDON Sw 4

ii PRACTICAL WIRELESS

November, 1964

‘SUPER SIX’

TRANSISTOR RADIO KIT
NOW ONLY £4.17.6 (post 5/-)

Owing to a fortunate bulk @ All new parts.

component contract the price of . .
this model is now reduced to ® ¢ transistors and diode.
£4.17.6. Purchasers who have @ 350mW output.

@ Superhet circuit, Ferrite

rod aerial.

already paid the previous higher
price will have the difference
refunded on application.

@ Weymouth Radio printed
circuit board.

@ Component positions and
references printed on back

of board.
@ Nicely styled wooden
cabinet, 11 x 7% x 3lin.

@ Vinyl covered in various
colours.

@ 6 x 4in. speaker giving

good bass and treble
response.

@ Full instruction booklet 2/-. Free with kit.

@ |.F. frequency 470 kc/s.

@ Lining up service if required.

@ AIll parts supplied separately. Write for list. S.AE. please.

@ Set can be supplied fully built for £6.17.6 tax paid and
carriage paid.

@ 9v. battery required. VT9 or P.P.9 (3/9 with kit).

TRANSISTORS

Packet of 3 coded RF transistors (equivalent of QC44/5)

7!6 post paid. Trade supplied.

Set of 6 transistors and diode with circuit diagram. Neatly

packed in foam-lined box; useful for presentation 15/- post paid.

ELECTRONICS (Camberiey) Ltd.,

15, Victoria Avenue, Camberley, Surrey.
(Closed Saturday)

TO DESIGNERS & CHIEF ENGINEERS

OSMOR

Specialises in winding miniature coils and
transformers of interest to bulk manu-
facturers in the industrial field. Manufac-
turers using up to 50 s.w.g. will find our
service economical and reliable.

ENQUIRIES APPRECIATED
LARGE CAPACITY AVAILABLE!

Please Telephone CROYDON 5148 for
Swift Action.

OSMOR
Radio Products Ltd

540 PURLEY WAY, CROYDON,
SURREY
(Parking facilities)

WWW americanradiohistorv com
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v T (TN TaT ‘ GUARANTEED
" ()s COMPARE OUR PRICES |
: GUARANTEED
tarre & o 2o 6 Months 12 Months NEW TYPES |
MW 31/74 -
MOST MULLARD, £3.15.0 | return of post
mazDA cossox.112in.  £2. 0.0 £3. 0.0|, 00 || THE MOST ATTRACTIVE cOMPETITIVE VA LVE
scopE. BRIMAR. | 14in. £2.10.0 £3.10.0| £4.15.0 LIST IN THE COUNTRY p—
PERRANTI TYPES, : CRM 172 All valves are new and unused unless otherwise advise
rrocessep v 1 15-17in. £3. 5.0 £4. 5.0 &M L2, s —
OUR OWN - FREE TRANSIT IN-
FACTORY 21in. £3.15.0 £5.15.0/ £6.0.0 POST G::H'\“ROI'\‘J‘IHEE SURANCE. satisiaction
1 Valve 8d.. 2-11, 1/- or Money back (.tuar..u:i
FREE for 12 or ymore| jn writing with|tee on foods if returne:
SATISFAGTION GUARANTEED valves. every valve withiu 14 days.
0z4 4/6 6KTG_ 2/- 20P3  12/6DM71  5/9 EZ81 8/ U2 6/9
complete with E. IA7GT 8/36K7GT 4/920P4 17/~ ~EA50 1/3[Fw4/a00 7/-02¢ 12/
unrepeatable. IC5GT  7/-6K8G 5/ \ggxs 125- EABCE0 t;//&) e11c g;ﬂ Ugg lgfg
et 1D5 /- BK8GT 11/- - 7 8,
C0-AXMiowglow - ‘;‘ﬁﬂ?ﬁfngﬁps,ﬁ,?““l" 105 dlilomes ‘SloleLear 7/0BAPIZ 813 apos ule\ual -
1/8, 50 v wtandurd 1o E. ype now e 1 /6] | 1Hs6T 8- 6L1 Y56 8/-EB34 1/3HK00 9/6U33 14/
Co-ax Plug ) i L4 © 36166 7/62Z40  T-EBAL  5-HLi1DD /TS 1%/
White Spot RF.. ... PN 2/_ 1LD5 4/3 6L1 8/- EB81 3/- HN309 19/. U7 26/~
SPECIAL C. 1LNS g;g‘gkw 117/8\25ng 13/’5“038 4/9HVR2 9/ 352 :{g
Due to k Maullard Matched Output Kits INSGT 719 278 EBC4l 7/9KT32  6/9
R I z OONLD and 20U, 12/6] | 1R°T Seena /o0 §oERcal dlowmoc a-Uie S/
the unrepeatable price of 29 RF. Kits 0C11, 0045 () 105 &/36PL - 9/G130C15 1L/GEBFS0 7/6 KT36 14/-U78 418
¥ F. . 2. 216 apa
3624 ditto, 39/- P.I. 3 transistors. 12/6 184 7/6 6P25  8/6) 30F: 716/ EBF83 9)8,1{1'44 6/- U107  12/8
above are guaranteed for 6 nionths, AF 114 8/~ 0c44 5/6] | 185 4/6 6P23  9/9|30FL1 9/6|EBF88 7/9'KTs5 17/6'U191 11/8
= — AF115 78 0045 5/8 ‘l,’N 3/- 6Q8G g/g>30ﬂs g;g EBL21 10/9 KT61 ~ 11/.‘0281 19//6
LOUD PEAKERS 5 0 Top Nakes |AFlIS de ocm e e gmeqraT B/goLls  /fEcs SeKTey  Aese: 1an-
A 7l- 3 6 o
Gt 716 T 8I6 Jan sk g G GAMN diang e show seen o
—_—— - E sl | 3qa 7/-68G7  4/930PL1 9/ ToGes 4/ mmoca1 5y5 U339 11/
CONNECTING WIRE 0036 Wi SC170 #6)ash  flasH?  3-00PLIs 96 moces 4/9‘m 65 oloUa0s  10/6
0C171 88 KTW62 8/

P.V.C. Bright colours. Five 4/_ ggi“ g;g‘ggg{[ 5// gggsem B 'ECC34  9/- KTWE3 5/9'33(& 1%
vk - - 5 2 -
it coilsonly. GERMANIUM DIODES| 5ra 5. 'ssL76T s/9'sswa  6LEGeds oraral 1L GaBoso 3
3 VALVE AMPLIFIERS General Purpose winiature detector, gg:g g;g‘gggéam g;g gg%ggr 57//8‘“081 5/6LN152 emngFﬂ ’;_/I

- s 8l .
Kit of hew parts. |ensisting  chassis | A:3050 8d.||3vsc amessr  sear g/ECCEs  Slaule - URAL I
mains and oulput trausformers, valves 5Y3GT 5/6/6U4GT 9/6)42 8/6lEcoss  7/8 N37 10/6 H K 9
(P81, 6GEG X6U) and all components. [ Gold Bonded highest quality. Tndi-| | 5yag 9/8,6V6G 4/6)50B5 719/ EoCes 7’6 NS 17/- UBC81 49
With fultl instructions for waking high { vidually tested. 5Z4 9)- 6VGGT  6/8.50C5 218 ECC3: 18, N1 17)- UBF80 7
gain amplifier with separate base and |96 (.. =l|szae 7/6 6X4 4/9‘501486'1‘ 718 ECC83 11/8iN152 317‘UBF89 78
treble controls, negative jecd- Q) [ 5Z4GT 9;6 6X56_ 5/- 53KU 9/“\%&32 2;3 L 7’8\335221 13/5
. |
back,ete. Truly unusial vatae atéd § SILICON RECTIFIERS “Qg”‘ ;/g‘gggcr 13//5‘3{?;1 111//3 EcETiRI0/ P%‘BCSO %//_Yuccu K
MAINS TRANSFORMERS | :,':;:::;“'foﬂ-'::.,i’r‘;’i’::““’ Top Make | 1888 927R7  'UGBT lafoECHIS 1l/elpcss 11/6DCCEs 713
Excellent Quality N (-numuh ol Lot A 3 9 D50mA 7 6 6ABG #19'7¢5 ;(9‘25 ‘ggg‘h{ S’II? PCOT 9/8 U UCH21 9;8
Upright mounting 230-0-250 inom 39 et T]6] | easer 12/67c8 76 78 5 ECHSL 7. pccas  g/o UCHEL 918
: 7 - 7THY il [
PV e 12169 9/6 BAC7  3/-7H /3180 /6 BOL80  6/8 posan 1'33 UCHSL 79
Ditto semi-shrouded 9/6. VALVE HOLDERS. ki 6d, ca. wih | 8463 20787 13 /-ﬁgsm \O/8IECLS2  B/-bocsp o/ DCLE2  9/-
Hereen 8d. ea., BOA 8d. ra,, with Sci 4 I b
13 CHANNEL T.V.s — S S0 Uiy Sk 50720 §iseaTaiifiotss wiortelun 13 voisa 10
L84 12/~ p /
Table Models. Famous Makes. Abso- s 81, (hiss 152 it osrmn. v Sy 1?/’6‘8?:’1 49’/‘*‘“,‘38 10,3‘”“2 -/ F42  5/6
ulely omplete. 'hege sets are un- = ‘= -
T i cr it i (0 LR3? e 6AQ5  B/-1002 14/6832 . 14-EF22  7-pcRed 13/ Jree ol
direct, from source. They are untested | TURRET TUNERS || 6aTé  6/-10F1  a/9[366A & 12/9 EF36  3/3pcrae. ‘11). Jidl . ifP
and pot guamuteul to be in working Mot makes, vour chabee o avail- 6AUS 7/-10F9  10/6 954 3/9 EF37A  8/- PCL82  7/3 UL41 8-
order. Carr. ete., 15/~ able, with valve 18/-, less vahes | | 6AV6  5/9 10F18  10/- 855 2/3 EF39 76 PCL83  9/-'gy'ys 14/-
HE5.19.0 10 £4.19,0 | Eeh it d, Yeimuagent gt i R W
° 9 UL84 /-
- COSSOR D.B. SCOPE TUBES. 'I'spe ' GBAS  5/610P14 /6 5763  3/6EF42  6/9 PCL86 10/8
" LEAK AMPLIFIER SNIPS "~ LS00t Biwia, Laat v innkiine o o | OBB0 5/ Lob18  21c buos 3/6 EF50-BR1/6 PEN25  3/8 Umoa  Srg
Due to a fortunate purchase we are able ., yiu lity oscillosvope whilst 55/_ | 6BGBG 15/- 1246 23 9002 4/9'EF50(A) 2/6 PEN45 8/6 gue 118
to make e cliowing unrepestable  .t.cks lat. \ 6BH6  6/6 12AHS 11/- 9003 3) PEN48 4/8ypU7  9/8
ers 6BJ6  5/9 12AT8 6/6 ATP4 4/8PL33  9/6 ug  13/6
Output Transformers (Translormers to 8BR?  8/6/12AT7 5/6 AZ31 i 8
match these _Amphﬂers to 15Q Speakers LINE TRANS. GBR§ 9/8 12AUé B//- AZ4l g/lﬂ ;Egg 19511_ g¥é¥ 1;,’&
can be gupplied at 22/6 each). liuge  (uantity, most  makes | | BBW8  7/9 12AU7  6/-'R36 6/9 PL8L 8/3 yyal 8/~
TL/25 WATT (new)..... s £15 at only 29/_ GBW7 5/ 15AV6 6/9 C1C SRPLER )6 orey o)
Note—These Leak Amplifiers ail have A.ALE. eljuiries, 8c4 2/312AX7 6/6 CBL31 3/-'PL83 6/6 ypaB  9/-
the added facility of volume and tone 6C5 5/6 12BA8  7/- CCH35 9/9 PLa 7/-'VP23 20
controls 50 that they can be used without RECTIFIERS. 250 v., S0 maA, 5/:| gCg 3/6)12BE6  6/6 CL33 9/6 PL820 8’/3‘VP41 5/8
a pre-amp, if very high gain is not RM, 8/8; RM3, 7/8: KM4, 19/8; RM5, | 6C9 11/- 12BH7 8/9 CY31 7/6'PM84 8/- VR105 5/6
required. 18/8: H4ANG,  17/-; 14447, H 19/6 12C8 5/6,D77 5
144100, 19/8;  IGRCI-I- 6/6 12E1  17/6 DA30 3/9 PX4  12/6 VR1S0 o
% BULK BARGAINS J 1iii) 116, 81 Ik 3/312H6  1/p DACS2 1y }:g{' e 9a
12 POTS, Popular values. { 6K fo 1IRAI:NG17/-; HIRAT G- 9/812J5GT 3/3'DAF9I e/ 10/ X61M  11/-
2 Meg. Unused, mived, pre- A l6 ELECTRIC ~ MOTORS. A T 3/- 12J7GT  8/- DAF96 12/8 m:; 1076, %63 3l
set, long sp.. switch, etc.® Vilts. . Totatly enclosed hlamh\rd BF1 4/9|12K7GT 4/9.DF38 ‘PYSO 8/8‘7“5 11/-
CONDENSERS. 25 Mixed. Electrolytic. miounting, powerful V ymlley, 7/6 8F8 7/612K8  9/9 DF91 9/3 PYS1L  6/3 X66 719
Many popular sizes. List 10 spare brugshes, %in. x  in. 8F6G 4/6‘121{86’1’11/6\1)!‘98 | X76M - 11/-
Value £5. Onr price / - SF13  4/91207GT 4/9/DF7 AP Yo% aus
1 7/- DHE! 4 >
100 RESISTORS 6/6 AM/FM RADIOS 6F15  9/6193G7 4/6DH78 sropyss - giel¥iy
Excellent. 8izes 1-3 watt. Fantastic offer. 7 valves plas) | 8F18 8/-12SH7  3/6 DK32 6/- ;gg& #g‘YSS 8/-
2 diodes.  Contemporary Cabinet. 6F32 4/9 128J7 5/6\DK91 8/9/PZ30 9/6 Z683 49
100 CONDENSERS 9/6 |1, "Gality aud fmish. A.F.c.||8F33  4/-'135K7 4/6'DKeg / 16 768 8}6
Miniature Ceramic and Silver Mica | A.V.C. Absolutely com- 11 6HE 1/8 12SN7GT 6/9 DK98 é;g.ms 9/8
Condensers, 3 pF to 5,000 pF. LIST |plete. tiuaranteed 3months, 8 Vgns. | | 835 4/3125Q7  8/6 DL33 SI9RLIS 11/
VALUE OVER £5. g.}sg’r 3 /5 13D3 e/g g:gg w//e‘gll;él ?2//3 -
—_ 5 1487 19/9) - - 100’
25 TAG STRIPS 4/- ENQUIRIES WELCOMED 6J8 8/618AQ5  7/9 DL75 25 TYPES
2, 4, 6. % way ete. [Tnused. Quantity Prices or Quotes for items | | 8J7 8/619BG6 14/- DL82 4/3 SU2150 4/6\ NOT
e =, & [not luted. parhculnrly rare values, 817G 4/9'20D1 8/9 DL92 & /9 1STED
100 HI STABS 9/6 |TELEPH 0.D. ORDERS | | 6J7GT 7/620F2  9/6/DL94 1/- Thba s/6ll S.AE
o o 10 M DISPATCHED THE SAME DAY | | 6K8GT 6/-20L1 18/-'DL96 * 7-U14 7/8‘ ENQS.
£ (a6 B (ot e 6K7  5/920P1 __ 9/6DM70__ 5/9EZS0__ 5/0U18 __ 7/8
Post: 2 [bs.. 2/, 4 1bs, 2/6. 7 1bs. 3/6. 15 Ibs. 4/- ete, (C.0,0. 2 - extra). ALL 19EMS LESS 59, AND POST FREE (N LIOZENS,

TECHNICAL TRADING CO.

S8HOPR RETAIL ONLY

www americanradiohistorv com

350-352 Fratton Road, Portsmouth (Tel: 22034)
72 East Street, Southampton (Tel: 25851)
ALL MAIL ORDER. RETAIL SHOP AND HI-FI ROOM

11-12 NORTH ROAD, BRIGHTON,  Tel: 67999
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= SHORTWAVE RECEIVERS
‘AMATEUR’ EQUIPMENT

PRACTICAL WIRELESS

November, 1964

S R TR T T
INSTRUMENTS FOR Te&ST,
SERVICE AND WORKSHOP

World=Famous kit=sets anyone can build.
Quality you can see. quality yow can compare. ..
by appearance. by performance.. by any standard

DEFERRED TERMS ON ORDERS UK OVER £I0.

INSTRUMENTS

5in, OSCILLOSCOPE Model l0-12U.
Laboratory quality at utility oscilloscope
price. Wide band amplifiers essential for
T.V. servicing. F.M. alignment, etc. T/B
covers 10 ¢/s -500 kefs in 5 ranges.

£41.10.0 Assembled 2.12.6 i

PORTABLE 'SCOPE Model OS-1 A
compact portable oscilloscope, ideal for
servicing and general work. Printed
circuit boa:'g% Cgse: 7% x 43 x 124in. long.
. Wt. only Ibs. A
T Do heotorsy £21.18.0 e
ELECTRONIC SWITCH. Model S-3U. Converts a single
beam oscilloscope into double beam operation at low cost.

£18.10.0 Assempled  E12.18.0 e

VALVE VOLTMETER. Model V-7A. The world’s
1,500 volts
(d.c. and r.m.s.) and 4,000 pk. to pk. Res. 0.1Q
§,000 MQ. Centre zero dB scale, d.c. input resis-
tance 1 IMQ. 4iin. meter. Complete with test prods,

leads and standardising battery. £|3.|8.6 Kit

£19.18.6 Assembled
De-luxe 6" VALVE VOLTMETER, Model ZM-i3 V-TA
Similar spec. to Model V-7A but with improved accuracy, larger
meter, unique cymbal mount
£26.18.0 Assembled
RF PROBE. 309-CU extends range to 100 Mc/s.
to 300 Mc/s. £ l . l

HV PROBE, HV-336 measures up to 30,000V d.c.

2.19.6 «i

RF SIGNAL GENERATOR. Model RF-1U.Up to 100 Mc/s
fundamental, 200 Mc/s harmonics. Up to 100 mV output on all
bands.

€19.18.0 Assembled 13.8.0 «i
MULTIMETER Model MM-IU. Ranges: 0.1.5 v. to [,500 v.
a.c. and d.c.; I150A to I5A d.c; 0.2Q to 20MQ. 43in. S50pA
meter. I

£18.11.6 Assembled

Indication
3,6 Kit

TELEVISION ALIGNMENT
GENERATOR, Model HFW-I.
Accurate alignment of TV receivers
achieved in minimum time at low
cost. Covers 3.5 to 220 Mc¢/s on
fundamentals. A must for the
service man.

onty £30.15.0 .

£44.10.0 Assembled

HFW-1
A wide range of other test instruments available including: R/C

Bridge C-3U £10.10.0. AF V/Voltmeter AV-3U £16.10.0.
Wattmeter AW-IU, £17.5.0. (Capacitance meter) CM-IU
£15.15.0. Power supplies. Decade boxes etc. Many other
instruments available under American Mail order scheme. Why
not send for full details?

NI e g

DAYSTROM LTD.

Dept. P.W.-11, GLOUCESTER, ENGLAND

£18.18.0 . §

2.18.0 xi |

ALL MODELS ALSO AVAILABLE ASSEMBLED

TRANSISTOR RECEIVERS

“OXFORD” LUXURY TRANSISTOR
DUAL WAVEBAND RECEIVER.
The ideal domestic, or personal portable
receiver. 10 Semi-conductors. Solid leather
case. Send for full details.

incl. PT. £I4,I8.0 Kit

6 TRANSISTOR PORTABLE. Model
UXR-I. Prealigned I.F. transformers.

" Printed circuit, 7in. x 4in. high flux speaker.
Real hide case. Very easy to build.

ine. T £12.11.0 ki

UXR-1

7 TRANSISTOR PORTABLE. Model RSW-I. Two short,
trawler and medium wave bands. Incl. P.T. £|9.|7.6 Kit

GENERAL COVERAGE
RECEIVER. Model GC-1U. Excellent
portable or general purpose receiver for
‘amateur” or short wave listening. See fult
spec. leaflets.

Assembled £45.17.6 £37.17.6 «ic

A WIDE RANGE OF BOOKS ON ELECTRONICS AND
RADIO. PLEASE SEND FOR LISTS OR PRICES.

L T AR E TR T

SAMATEUR” EQUIPMENT

AMATEUR BANDS RECEIVER
Model RA-I. Covers all amateur
bands from 160-10 m. Half lattice
crystal filter. 8 valve, 'S" meter,
tuned R:F. amplifier stage.

£39.6.6 «ic

Assembled £52.10.0

“MOHICAN"

RA-I
AMATEUR TRANSMITTER. Model DX-100U, Covers
all amateur bands 160-10M. 150 w. d.c. input, self contained

with power supply. Modulator, YFO £

Assembled £104.15.0

9.10.0 «i

AMATEUR TRANSMITTER

Model DX-40U. Covers 80-10 m.
Power inputs 75 w. C.W,, 60 w.
peak C.C. phone. Output 40 w, to
aerial. Prov. for V.F.O

£33.19.0 «i

Assembled £45.8.0

DX-40U

COMMUNICATIONS TYPE
RECEIVER RG-I. A high perform-
ance low cost receiver for the dis-
criminating listener. Freg.:cov. 600
ke/s=1.5 Mc/sand 1.7 Mcjs to 32 Mc/s.
Send for details.

£53.0.0 Assembled £39.16.0 it

Other kits in the

S§SB Adaptor

include:
$B-10U, £39.5.0 Variable freq. Oscillator VF-1U, £10.17.6.
Balun Coil Unit, B-1U, £4.15.6. Grid-Dip Meter GD-1U,
£10.19.6. Q Multiplier QPM-I, £8.10.0. VWide range of models
under American Mail Order Scheme.

amateur range

Wwww americanradiohistorv com
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£ THE WORLD'S BEST ) HIGHEST QUALITY =

SELLING KIT-SETS i AT LOWER COST =

More and more people are buying and specifying Heathkit models because:

% Easy-to-Follow instructions...The step-by-step instruction manuals tell you what to
do and how to do it. Large size pictorial diagrams show you how.

% A satisfying Hobby ... assemble any Heathkit model, switch on and find that it performs
exactly like an expensive, factory-built set. You will be proud of your model, your friends
will admire it, and you built it successfully yourself.

Y -You save money...and get better performance at lowest possible cost.

oW STEREOQ AMPLIFIER.
Modet S-33. 3 w/ch. Inputs for
radio, tape and gram. Stereo/Mono,
ganged controls. Sensitivity 200mV.

£18.18.0 Assembled £ 1 3.7.6kit

6W DE-LUXE STEREQ AMPLIFIER. Model S-33H, An
inexpensive stereo/mono amplifier with high sensitivity. Suitable
for use with Decca Deram cartridge.

£21.7.6 Assembled £ I 5. |7.6 Kit

TAPE RECORD/REPLAY AMPLIFIER KITS. Will operate
with most tape decks. Send for details.
TA-IM (Mono), £19.18.0 Kit TA-IS (Stereo), £25.10.0 Kit

$-33

HI-FI AMPLIFIERS

18W STEREO AMPLIFIER. Model
S-99. Ganged controls. Stereo/Mono
gram, radio and tape recorder inputs.
P/B selection.

e Aotmbrea £27.19.6kic

5W HI-FI MONO AMPLIFIER. Model MA-5. A low priced
amplifier basgd on the $-33. Printed circuit construction makes

Eieasratolouild £15.10.0 Assembled £10.19.6 «ic

HI-FI MONO POWER AMPLIFIER. Model MA-12. ldeal
for use with Models USC-1 and UMC-I, 0.1 x THD at 10 W.

WAL (Tt £15.18.0 Assembled £]11.18.6 kit

T

("

HU e e R EHH T M T TR

HI-FI TUNERS
Model FM-4U. Tuning range
88-108 Mc/s. Tuning unit (FMT-
4U) with 10.7 Mc/s LF. (£2.15.0
inc. P.T.). LF. Amp. (FMA-4U)
complete_ with cabinet and valves

(£13.3.0). - £ I 5. |8,0 -

AM/FM TUNER. Covers FM 88-108 Mc/s. A.M. 16-50, 200-550
900-2.000 m. Tuning heart (£4.13.6 irc. P.T.). and LF. Amp

(Si?\ld.lleéf)leaflets. Total £26-|0-0 Kit
EQUIPMENT CABINETS

A large range, in kit form or assembled
and finished, available to meet most needs.

Illustrated details on request.
£37.16.0

Prices from £7.7.0 to
Many other models covering a wide range of equipment
for HOME, OFFICE or WORKSHOP
SEND FOR FREE BRITISH CATALOGUE
American Catalogue sent for If- post paid.

FM-4U

PUBLIC ADDRESS. AMPLIFIER,
PA-l. 50 w. output. two heavy duty
speakers, variable Tremolo. Ideal for

ith guitars, etc.
61400 Rssembled £54.15.0 ke
17/6. Set of 4.

50 W POWER AMPLIFIER, MA-50.
Ideal for PA work, electronic organs etc.

£27.18.0 Assembled £19.18.0 i

AR CHE R T T

DAYSTROM LTD.

Dept. P.W.-11, GLOUGESTER, ENGLAND

A subsidiary of Western Instruments Group,
manufacturers of the
WORLD’S LARGEST-SELLING ELECTRONIC KITS

Legs optional extra

KER SYSTEMS SSU-1 MODEL

A practical solution to the problem of a
moderately priced speaker suitable for Stereof
Mono amplifiers, where <he equipment has
to be compact. Two speakers, balance control,
ducted port reflex cabinet.

Horizontal or vertical (without legs)

Inc. P.T 0.17.6 «i

Hor:zontal or vertical (with matching legs)
Inc. P.T £l I. |2.0 Kit

COTSWOLD STANDARD MODEL
Acoustically designed enclosure ‘in the white”
26 x 23 x I5%in. 12in. bass speaker, elliptical
middle speaker, 2in. pressure unit. Covers
30-20,000 c's.

Complete kit with all controls.

MFS SYSTEM
A minimum floor space model for the smaller
roosa  26in. high x 16%in. x 14in. deep. Similar
performance to standard mocel.

Price either model £23.4.0 kit

SPEAKERS FOR YOUR OWN ENCLOSURE
12" Heavy-duty Bass {Fane 122/12) £7.7.0.
2" Tweeter (Fane 301) £3.1.6.
(both as used in the Cotswol!d systems)
12" Goodman's General Purpose G3IA £5.10.6.
8" Goodman’s General Purpose G38 £1.8.6.
Two Speakers + Cross-over System. SCM-I|.
(As used :n model SSU-1) with details for enclosure £4.12.0.

MONEY BACK GUARANTEE
Daystrom Ltd. unconditionally guarantee that each
Heathkit product assembled in accordance with our
easy-to-understand instruction manual must meet
our published specifications for performance or the
purchase price wiil be cheerfully refunded.

i —
' Please send me FREE BRITISH CATALOGUE (Yes/No) I
I Full details of model(s)..

! NAME ..ottt s st raer s cevieiiieiesnen 0000000000 ]
I ADDRESS ...
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1. CYLDON A M. F M PERMEABILITY TUNER FOR ALL TRANSISTOR
OPERATION. 8 Y .'jin approx. By fumious manufacturer, AM.
1 F. 470 Kc/s. F. 10.7 Mec/s. A M, coverage from 1620 Ke/s-536
Ke/s, F.M. co\eruge 108 Mc/5-88 Majs Cire dlaﬂyumn 2/6. FREE
\ulll Jum*r. lst, 2nd, 3rd AM. LF.s, Ist. 2nd, drd and 4th F.M
1.F.s VLI, Osc choke, AM, LF. trap, A.F. 114 and A K. llb
Al tne ahove are the R.i%. end of an AM J/F.M. receiver car radio,
ate. The above six iteins £2,10.0.

TRANSISTOR INVERTOR. 50 v. D.C. Tuput. Outpnt 240 v, A.C, 40
wulil {nsorporating tiansformers, choks, rondensors and 2 Getd?3.
n 16 gauge &nrin nu ocaxe Aize 15 x 6 X Hin., by famous manu-
facturer, 19/6, plaw /- P X 1

. RINGO BURGLAR ALARM SYSTEM. A.C. mains, 200/240 volt.
Fire salvage slightly tarnshed, List price 7 gns.  Qur price, complete
;\Ilh :lou!:lv gong boll tive nuoro switohes and full Instructions. 49/6.

. SIGNAL GENERATORS: Cash £7.5,0, P. & P. (/6. Coverage 100 Kefe
to 100 Me/s on funduinentals and I Mo/« 10 200 Mc/a on harmonles.
Cnag 1) 5 G ¢ Blin.  Threo minature valvea aud Metal Rectifier.
A.Conaing 200/250 v. luternal moduiation of 400 o.p.s. Lo a dopth of
80 per cent.  Modulsted or wnmodulated R.F. output contlnuously
variabie 100 multivelts, C.W. and wod. switeh, variable A.F. outptit.
Magic ey asoutpnt indleator. Accuraey U per cent.

. l;LUORESCENT LIGHT FITTING. Twin 40 watt 200/250 v. leas tuhes
9/8, P & 1"
A.C. MAINS MOTOR. Can be wed for a variety of purposes, sllnnt
13

mnning, satisfactory in every way. 230/250 v. AU 8/6. ¥, & P, 2/

. POCKET MULTI-METER. Hiza 3] x 2} x I#in. Meiar size 2§ x 1iln.
Seusitivily 1,000 O.P.V. on beth A.C. and D.C. A.C. and D.Q. volts.
Q-15, 0-150, 0-1000. D.C. curreut 0-150 mA. Rasistance 0-100K (}.
Complete with test prods, battery and full instructions, 88/-, F. & P, /8.
FREE GIFT for limited period only. 30 wait Electrio Bolderlng lron
value 15/« to every purchaser oi the Pocket Multi-Meter.

. OHANNEL TUNER LF, 16-19 Mc/s. Continuously tupable from
174-216 Me/s. \alves roquired-—PCLI'80 and PCC84 (in series). Cover
BBO and ITA ranges. Also Pollce, Fire and Taxis, etc. Brund new
by amwmous maker, 10f-. Y. & P. 3/~
The MOTORISTS’ REV. COUNTER. KIt of parts comprising 270 degree
8in. moving coil movetsent. Manufactire:'s present prive of this mova-
aent wanihl L@ at least £7. Completo with full instructions and civenlt
diagram. moale calibrated up to 5,000 pan. Cun be used with any 3
or G evlinder var. 49/6, pius 3/6 I'. & P.

. B.S.R. MONARCH UA1l4 WITH FULL FI HEAD. 4.speed, plays 10
records, 12in., 10in. or Tin. at 16, 33, 45 or 76 Fjan.  intermixes
7iu., 10in, aull 18, reenrds of the same speed. Has muanual play
position: eolonr broww, Dimensions: 123 x 103in.  Space regulred
above buaseboard 4iin., helow basebourd 2%n.  Fitted with Full Fi
turnaver orystal hoad, £5.18.6. P. & P 6/t

. 50 MICRO-AMP METER movenent by world famous manufacturer
Bize 1 x 27in., 26/~ plus 1/6 P. &I

. 8-watt PUSH-PULL 5 VALVE AMPLIFIER plus METAL REOTIFIER-
A0 mnduw -2f0v, Bleg L0 v 64 2hin. 5 valves,  For use
with all makes aud types of prek-np ami mik Negative jeed back
Two luput, tmike gt graw, amd contrais for anne, Separat® controls
for Bass and Treble hift.  Respouse flat from 40 cyeles to 15 k¢/s.
2l down ta 20 Ke/v. Qutput ¥ watts at b pereent total distortion.
Note Jevel 40 ¢B down ail b, Output transforiner tupped for 3 and
13 ohing speech coils. Fur use with 8td, or L.P. records, musical
instrulents such as guitars, ete.  Sultable for swall halis, £3.19.8.
P& 7. crynnl mike to suit, 18/-. P, & P. 2/~ 8in, P,M, Speaker
to suft, 12/6. P. -

. FLUDRESCENT LIGHT KIT. 40 watt fluorescent lighting kit com.
printng Slemeons choke. 2 Bl-pln holders starter holder und starter,
11/8. P& i/ T'win 20 choke instant start, complete with 4 bi-pin
LO07250 v, holders, 11/6, P & P Twin 40 choke instant start with
4 Li-pin 200/200 v. holders, 1716, 1. & %4/~

. FIXED FREQUENCY SIGNAL GENERATOR. Cryatal contro! In meta)
caso, size 10 x 6 x 6in.  Invorporating lwo FCL3 vaives, mains transs
former, metai rectiier, choke. Indigator, lamy, erystal and nuincrous
components.  Modulated und unmodualated output socket. Origlually
used for LTV, frequencies, Brand new. 39/8, plus /- . & P. Al
mialns 200-250 volts.

15, SILICON RECTIFIERS, 230 v. P.I.V, 750 mA, 8ix for 7/6 post pald,

Cce orren RADIO & T.. COMPONENTS (ACTON) LTD.

ELECTRIC ' ; &  21b Righ Street, Acton, London, W.3.
SOLDERING IRON ‘ g ’ ’ ’
with the e .
POCKET s ¥ All enquiries S.A.E. Goods not despatched outside U.K.
MULTI-METER i el i
See item No. 7 “ & Shop Hours 9 a.m.—6 p.m. Early closing Wednesday.
for further details
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COMBINED PORTABLE & CAR RADIO

The Radio with the STAR features
44in. SPEAKER

Y 7-transistor superhet. QOutput 350mW.
Y Two-tone grey wooden cabinet, fitted handle with
silver coloured fittings. Size [2} x 84 x 34in.
Y Horizontal tuning scale, size 113 x 23in. in silver
with black lettering. ]
J All stations f:learly marked. ONLY
Y Ferrite-rod internal aerial.
* L.F. 470 Kc/s. £4.19.6
Y Operated from PP9 battery.
* Full compre‘hensi‘vg instructions and  pjys 516 P, & P. Parts
point-to-point wiring diagrams. list & circuit diagram
Y Printed circuit board, back printed 2/6. FREE with parts.
with all component values. SPEC!AL OFFER—POWER SUPPLY KIT to purchasers
* Fully tunable over medium and |ong of “Elegant Seven' parts. incorporating mains trans-
waveband. former etc. A.C. mains 200-250v. Output 9v, 100mA,
by 1 '
Y Car aerial socket. L

Y¢ Full after-sale service. Goods not despatched outside U.K. All enquiries S.A.E." Terms C.W.O.

RADIO & TV COMPONENTS (aActoN) LTD 2i1CHigh st., Actan, London W3

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

BARGAINS FROM
BROADWAY ELECTRONICS

12in. ALTHAM SPE. 4]\p R with built- lngweeter‘ 3ohmor 15 ohm

7.000 Gauss Magnet.

L.S.H.75 ELEC ¥ B CR—2/8 with dlagram.
HAYDON CABIN "7 x 15 x 8in., designed to take a 121in. Heavy
Duty Speaker. 50/-. postage 7/6.

ATTRACTIVE TWU-TGNED ¢ —\Bl\l T. 11 x 6 x 5In,. room for
small amplifier, fitted with ex T.V. 5in. speaker. Only 19/8, post 2/6.
The Famous B.M. 3XTAL MICROPHONE with neck lanyard, 32/6
table stand for above, g/ extra. Xtal lnsert. 7/3.

GUITAR PICK-UP, complete with clip and screenad lead, 15/-,
3-WAY PUSH-BUTTON UNITS. Each button operates a 4-pole,
2-way switch, 4/6.

BARGAINS IN TRANSISTORS. Mullard RF Packs, OC44, two
0OC45, 12/6; AF Packs. OCBID, two OC81, 12/8: OC44, 3/8: OC45, 3/-;
0CT71, 2/8; 0C72, 8/- 0AB1 dlode 2/3: AF115, 8/8: AF117, 8/8; ORP12
Light Cell, 7/6: 0C29, 12/6; OC35. 12/6.

TRANSISTOR I ll( TROLYTIC s. 1,2, 4,5, 8,10, 16, 32, 50 100mFd
—all at 15 volts. 1/3 each.

MeMICHAEL TELESCOPIC TV AERIAL, 23in. extends to 45in.
Fitted with co-ax plug will suit any set. Onl\ 718,
CARTRIDGES. Acos 67-1G Low Qutput, 67-2G Medium Qutput
GP59-5 High Output. Garrard GC2 or GCB8, all with mounting
brackets, 15/-. Ronette Stereo with mounting bracket, 25/-.
EARPIECES with cord and 3.5 mm. plug. 8 ohm magnetic, 3/-;
250 ohm, 4/-: 180 ohm magnetic with clip, 8/8;: Xtal, 4/-.

3.5 mm. plugs with nice long shank, complete with jack. 8/-.

3.5 mm. plugs with nice long shank complete with jack, screened

TOGGLE SWITCHES. Single pole with on-off plate, 2/8.
NEON PANEL LIGHTS. 240c A.C. Arcoleetric, 2/6.
TERMS: C.W.0. OR C.0.D.

BROADWAY ELECTRONICS
92 MITCHAM ROAD, TOOTING, S.W.17

Phone: BALham 3984
(four minutes from Tooting Broadway Underground Station)

EX-RENTAL TV SETS

Coloured FREE
LIST. Demonstra-
tions daily from
our large selection

12 months written .
guarantee.

Channels for all
areas.

17in,
£11.10.0

14in.
£7.10.0

14in. 20/
Carr. \7in. 3010
Personal Col-
lectionAdvised

REGUNNED TUBES

21in.| 99/6

17in.| 79/6
15,14
——| 59/6
12in.

Guaranteed
one year

. Carr. 1076. Add

4y 10/- refundable

on OLD TUBE

(110° Tubes in

stock). .

EX-MAINTENANCE TESTED TUBES

17in. — 35,
Carriage 5/-

t4in. — 15/,
Satisfaction Guaranteed.

‘.

AERIALS. BBUC/ITA combined Loit and room

acrials—From 25/

BBC2 UHF and colour acrials—From 37,8
SEND FOR FREE LI&
VALVES 9d. each. 1,000's available. Rend for

Last.
CONDENSERS. 100-—10/-. \e\w
electrolytice and pFs. P, & P.

V/CONTROLS. 20-10/-, A aeluuun of types
>, 2,

and sizes. P. & ¥

SPEAKERS, 7/9. tin., Sin., 7 x 4in.,
i 3.

Ex. mfd. MSalvage. P, x P
NEONS. 25 box 2/-. (4.B.C.
Mains tester and visual reminders.

D.P.  fittings).

Telephone
L. Handset
15/6 pair
G.P.O. patternHouse
toWorkshop, garage,
and § x 3in. | inter-office, etc.

Works off any small
p. & P, /1-. | battery. P. & P. 4/6,

Assorted

iLFord

Phone IDUKE & CO.
6001/2/3

621/3 Romford Road, Manor Park, E.12 [For Free
Liverpool St.—Manor Pk.—i0 mins. List

(LONDGCN) LTD.| Stamp
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The

A YERSATILE UNIT FOR INSTRUMENTALISTS AND

YOCAL GROUPS
GROUP-MASTER 30 WATT being suitable for clubs and public address
GUITAR AMPLIFIER T s 1 o 5 i ek A, ke s S SeBE

for this type or amplitier, and give ontstanding reproduction.

Robust attractive two-tone finished cabinet of compact size, 28 x 207 x 104"
fitted with carrving handles.

¥or standard AC mains 30 c/e operation.

Four inputs provided can be used simultaneous!y with instrument

pickups or mikes.

Separate Rass and Treble controla are Incorporated.

A polished black control panel is fitted to the amplifler with distinctively
nrked control indications set in goid refief.

v Lldengi

TWICE THE QUALITY AT HALF THE PRICE

Customers are invited to see and hear this amplitier at our shop premises in
Lauhert's Arcade. Send S.4.E. for leaflet.

or deposit 0of £4.12.0 and twelve monthly payments
or £3.12.5.
Carriage and insurance 17/6 to be sent with deposit,

A high quality 30 watt amnplitier developrd for use in Jarge halls and chnbg ete. Tdeal for lass,
lead or rhythin gultars, schools, dance halls, theatres and publle address. Buitahle for any
type ol niike or pickup.

Valve line-up: two 1iH86; one FEOCB3; one GZ34: two ELS4.

Four separate inputs are provided with two volume gcontrols. Bass and Treble controls are
jncorporuted. Amplifier operates on standard 50 ¢/s mains. 3 ohin und 15 ohm sprakers may

be uged. 21 I_

FPerforuted cover with carrying handles can be provided if required, price

g ~Customeers ard invited to see and hear
this amplitier at our shop premises in
w Lawbert’s Arcude.
B sl Seud 8.4 . for Hustruted leaflet.

s 5
TW'CE THE QUAL'TY or deposit 0f £1.16.0 anul twelve moutisly payments of £1.9.2, GNS
HALF THE PR'CE Carriage 15/- to be sent with deposit. -
flend for leatiet of auitable lowlspeakers that we can supply.

Ol N b

oy Ay NN &
A s ae a'a s aa’s s A aAAL S AR Rl %‘ s

NORTHCO BATTERY CHARGER  MANUFACTURER'S SURPLUS SONA STREAMLINE MICROPHONE
S WATT AMPLIFIER o = P
L00/260 v., fi /a8 % Aultahle for gnltare, record decks uned mi hone. ’ ] i ll()-l{!.()p‘(l

» it crophone. o/, Ontput level

Al
\%

A Ao oA
> - o> % et i

& Ao, & Sl
A e A e e sy AAA ARG S VIO

and 12 valts at 4 Cabinet size approx. 13 x 14 x 7In. The eablnet 32 (B, Rl an on/oll swieh
aoips. fitted i well nde and attractively finishest.  Volunie, Pravision for counversion l6
ammeter, . bars and treble controis incorpornted.  Prige haud-held, cord suspencled or
Robuet lou- £9.19.8, P. & P10/ Ounly a jew luft. 2 stand mike. Attractive satly

vered steel i i A A chronie tinish,

case. Ready

for use com- Microphons 37,/8 P. & P.1/9.
Desk Stana 10/ ». & 7. 170,

Floor §tands Available,

plete  with =) 2
leads and . "%'
battery ciips, 12 months guarantee. T e <
Price 88/11. P. & P. 4/6, 5 A wonderfn] eduoa-

¥ % ol kit for b | > &5 e am s A
MASORAMARAMAAAMARRARAARE I i T HANDY POWER PACK

CRYSTAL SET

hours  of  amuse

ment while followling the D

easy step by step instruetions, Honged in compact metal case. 200/950 v. AC.
1t is powered entirely by wireleas waves. elimin- .lpa‘uu;. OQutput 250 v. 60 mA fully amoothed.
ating the expense of batteries. No soldering 6.8 wt 2 amps. Can be used ior powering almost
required.  Recelvea all  main  stations. any pre-amnp, or radio tuner. Price 39/8. ¥. « P,
Price 25/, P, & P. 24, 2

BATTERY CHARGE ADJUSTERS

@ Charge Rate Adjnster, @ Government
mapufacture. @ Fasily titted to churging circuit,
3/6 each: 2 for 8/6, P. & P. 2/6.

Sl it
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TRANSMITTER RECEIVER NO. 46¢

Compactly built to he Y
warried v oone  Inan g
his  has & range of
apj. 10 miles and bemng
rystal  controlled  ton-
Bing is avoided am
speration 1§ W8 Acenrs
ite as  a  telephune,
renueney -1 Mels,
Complete stations cotn-
priving teceiver /trans-
mitter, rod acrial, Gne
I pair of headphones and
microploues CANVES g
carryving bag. Crystal
power pack available for
authoriged use  only.
85/- per set.
Price per station.
P& P
£4'1 0- 10/~ each.
Two statinna jfor

£9.10.0 [

Iree.
R aaa el aacaa a e

R.A.F. SHORT WAVE RECEIVER

33 1o 40 Me/s.  Power supplies 12 volts and
250 volts Lt excellent condition with
exceptionally line slow-motion tuning and clean
component layout. Prive £2.196. I & P. ¢

LIGHTWEIGHT GRAMOPHONE
PICK-UP ARM

Complete with Ac UE hi-fi turnover cartridge.
| Price 27/8. P. & b,

DOUBLE THROAT MIKES

Double throut mikes, Can be adapted for nse
with rousical instzuments. 5/11. P. & P. 9d,

i om il finn i

s &
No. 19 SET INSTRUCTION
' HANDBOOK 3/6 each r

& P

B O g SOl O
1155 INSTRUCTION HANDBOOK
3/6 each » «p ua

ad.

H.R.O. INSTRUCTION HANDBOOK
3/6 each r. .« p sa.

i

IMPEDANCE MATC"IING UNIT

An liopedan e e
high { u»M s phones t wsesd Trom
b Ay given piecs ipruent.  Incorporate
matehing transiornser enclosed ina metul
with paxolin terminal boar Four standard
jack sockets enubhing four pairs of plones to
be nged simultanecusly—two HR aod two LE

Price 19/11. P. & P. 2/8. 19/11

ol A IS A
Y \B 2

[ nye

HIGH IMPEDANCE HEADPHONES

Lightweight. ‘lmluhle for ali applications
11/- per pair. I’ & /6. pairs Tor 2278,
pust free.,

i iy
SONA STREAMLINE BM3
MICROPHONE CRYSTAL INSERTS

Price 7/6, I'. & P. 9d.

A

38110

Lol lymbntinidy S

. 0 Awitched
A}

PRACTICAL WIRELESS

Mains Powered No. 19 Short Wave

Receiver

This mains poweredd short wave receiver has 3
bnilt in mains power pack and requires only
headphoues for inmediate operation.

£5-1 9.6 r.o&x P10

Suitahle headphone 15/, P. & P. 2/6.
During an evenings’ tlesting on this excellent
recviver, we obtained clrar reception irom scores
or stativus, many of them thousands or wiiles
distant, including ship  stations, Loevernmwnt
Lrangmission, maritime broadeasts anil also the
short wave radio Lusembonrg hroadcasts.

A,
N alm

MICRO ALLOY TRANSISTORS

Mat 100 |
Mat 101 |
Mat 120
Mar 121

Fiit> Ao

¢

MAT' postage paki.
tor transistor scts

Above
I'errite Ell‘n. Acrials snitable
8-, P&
RESISTOR COLOUR CODE INDICATOR
Enables vou to determine valne of resistor at a
glance. A must for the constructor, Price 1/6.
P& P34
0044

HI-FI GT50 RADIO JACK

&l
2%

. MAKE A RAI)[O Hh(‘FI\]‘R OoLT OF YOUR

AMPLIFIER.
wave coverage. «lul fur nu
tape recorders,  amplifders,

No batteries required-—
ust plug in. 29/-.

FOUR IMPORTANT BOOKS

Tested superbet circnits jor short wave and com-
mauivation receivers using MAT's.  Price 8/-.
At a tHavce tadio valve and TV tnbe equivalents.
Price 3/8.
‘Transietor
Price 7/6.
I'eated shurt wave receiver clrcuits using MA'ls.
Price 5/-.

Special offer 1
I'ost iree

circuita fot radie contrel wodels.

P.W. readers, all four books fo

G P
TEST SET TYPE 46

Will radiate

i Ruuge 1

Ugou0 Kejs ol

bandz, contan,
valve amd  has

precigion slow notion tar

ing noit enclosed inon

. anetal case, vl aenal base

on side.  Goul condi

Fower Pequurernent 2 v,
90--120 v. Dattery space
provided. Due to large

<
<
purchase reduced to only 2 gns P. & P. 6/6

599

RF FIELD

Liesigned 1or check-
ing the radiation
10O 4 transminting g
antenua. The sens
tivity can be con-
trolled by adjust-g
ment of the panel
control, the ;
lengtis.
creasing
trom the radiator.
ranxe
200mA D.C. Complete with

buok. Post e, 7/6

STABILISED POWER SUPPLY UNIT

Valuahle unit comprising

mains transformer. neon
stabiliser ete.. 80 c¢/s

mains mput 16 v, or

&0 v. Btabilised output

130 v, D.C.oand 6.3 v,

A.C. Should m.xk- Ideal hattery
frice 29/6. P, &

e aaaaaay

MINIATURE WIRE-WOUND 6 OHM
POTENTIOMETERS

With standard spindle. 2/8 each. P. & P. 6d.
2 lor 448. Pust free.

e
LEAD ACID
ACCUMULATORS
(Unspillable)

2 volts at 16 A.H. Brand new.
Bize 4 x 7 x vin. 411 each. 3
for 12/8,- P. & P. 3/ per cell.

INDICATORS

nstriction

Ll

°°'°°°°°'°'M%WMW

< pm i
SENSITIVE MULTIMETER

20000 shm per volt, 19
registance uged thronghout.
Single centrol systewn for all
ranges.  Compact and light- [i§
welght. Highly  accurate.

£5.100 7 =7

T e

22 0A

G
MAINS TRANSFORMER

TYPE 1. 2i0/250 v, 30

type. Necansdary 6.3 v, at 2 amps.

<& prunaries filament
6/11. b & It

s;.r:ﬁ]ar 8. Secondary |
AL v, 1T v, at 4 ansp.

TYPE 4 450-0-450, 250 m A, 6.2 v. at 4 ampas.
v. at % amps, Jfully shrouded upright
monnting. 85f-. P. & #£. 5/~

oS>
VALVE SALE

All valves 2/8 each. P & P.9d. 2 for 4/6,
P. & P.6d. €K7G, EFb0, 6H6, DFY2, 6K8G,
EB34, IL4.

B A B A A A A

%> S

V WALK ROUND
CYC

2%

TERMS:

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

e

sATE, LEEDS I, NEXT TO HALFORDS
SSPATCH SERVICE.

L\\IIH-I{T‘\ ARCADE, LO\
YAY SATURDAY.

LL1
ALL )IAIL (H{DI RS TO OUR lll(l(-(-r\

Postage rates apply to UK. only

e s N aas

TRADE SUPPLIED
ORDERS FROM
ABROAD WELCOMED

Telephone: 34703

SONA ELECTRONIC CO. LTD. (Dept. PW11), BRIGGATE HSE, 13 ALBION PL, LEEDS
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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
it as received within 7 days, when the sum paid will be refunded less postage.

November, 1964

"THE SKYROVER & SKYROVER De Luxe

+ LONG WAVEBAND COVERAGE IS NOW AVAILABLE FOR THESE WELL-KNOWN SETS

JA simple additional clrcult provides coverage of the
1100/1550 M. band (Including 1500 M. Light pro-|
gramme). Thisis in addition to all existing Medium
and Short wavebands. All neoessary components

withconstruc&%ﬁ only 10/_ extra ll‘:gf:-
This conversion is suitable for hoth models that
have already been constructed.

GENERAL SPECIFICATION:
7 transistor plus 2 diode superhet, 6 waveband portable
receiv&r Operating from fodr 1.5 v. torch batteries.

The SKYROVER and SKYROVER DE LUXE cover the
full Medium Waveband and Short Waveband 31-94 M.
and also 4 separate switched band-spread ranges. 13M.
16\/1 19M and 25M, with Band Spread Tuning tor accu-
rate Station Selection. The coil pack and tuning heart
is completely factory assembled, wired and tested.

Te SKYROVER

vControls Waveband Selectoﬁ The remaining assembly can be completed in under

Soltme Sontrgl QnhooR ihied ol Tom our el Lo Tolow sase v sise
D R nstruction
plastic cabinet, Bize 10 x 6§ x 3} sPLClFlCATl

in. W"'h meml trim and carf¥- g, porher 470 Kcls *All Mullara Transistors and Diode,

han
Uses 4-U2 batteries. 5in, Ceramic Magnet P.M. Speaker
gﬁﬂ{‘?w be £8.19.6F 5,_ P. Fasy to read Dial Scale. Band Spread Tuning. 500
Cs MW Qutput. Telescopic Ae 1a1 & Ferrite Rod Aerial,
H.P. Terms: 20/- deposit WAVEBAND COVERA 180-576M; 31-94M and

and 11 months. at 18/6. Band Spread on 13, 16, LQ and 25 metre Bands.

The SKYROVER DE LUXE

'Tone Control Circuit is incorporated, with separate
Tone Control in addition to Volume Control. Tuning
Control and Waveband Selector. In a wood cabinet
sige 11} X 6} x 3in. covered with a washable material
with plastic trim and carrying handle, Also car

aerial socket fitted, iie Eg &
[ ] [ ]

Can now_be built for

P, & P, 5/-.

H.P, Terms: 25/ deposit and 11 months, at 20/-.
Data for each receiver 2/6 extra. Refunded if you pur-
chase the parcel, Four U2 batteries 3/4 extra.

All Components Available Separateiy.

The “Sixteen” Multirange METER KIT

Th.ls outstanding meter was featured by Practical Wireless in
the Jan. ’64 issue. Lasky’'s are now able to offer the complete
kit of .parts as specified by the designer.
GE_SPECIFICATION: D.C. volts: 0-2.5-25-50-250-600 at
20,000 0/V, A.C. volts: 0-25-50-250-500 at 1,000 @/V. D.C. current;
‘0—50uA 0-2.5-50-250 mA. Resistance: 0-2, 000(1 0-200kQ; 0-20M Q,
Basic movement: 40pA f.s.d. moving cofl. With universal shunt
full scale deflection current is 50uA, Size/finish: Black plastic
case, 3} x 5§ x 1#in. Controls: 12 position range switch; separate
slide switch for A.C. volts—D.C. ohms; ohms zero adjusr,ment
pot. meter; meter zero. External connections: Two 4mm. sock-
ots for test lead plugs. Power requirements: One 15V. and one
é stv ‘batteries. Complete with all parts and full construction
et
Date and circuit available separat,ely 2/6 refunded 1f all parts
bought, Pair of Batteries, 2/5 e;
H:P. Terms: 21/~ deposit

LASKY'S PRICE £5.19.6 =™ Mmoot oo

IWO NEW SUPER MINIATURE POCKET RADIOS
susé(;LAIH THE SINCLAIR MICRO-6 Seif-contained pocket radio

Size only 1%, x 1%, x iin.
A marvel of modern miniaturisation—truly amazing performance.

> Without a doubt the most advanced transistor circuit ever.offered to
home constructors—yet may be built.in an evening. Complete with
earphone and detailed construction data. Can be built for only 5&,6
Mercury cell 1/11 extra (2 required). All parts sold separately.

THE SINCLAIR SLIMLINE a0 Sive oty S 210 1Him:

i ommmii " Micro atloy transistorieed and printed circult, Easy to assemble’ 49 ,6
All ilabl

CAN BE BUILT FOR

E.M.I. 4-SPEED RECORD PLAYER

New, unused and individually boxed fitted with lightweight,
pick-up with ACOS G.P. 73/2 stereo cartridge. Cabinet space
required 13k x 12} x 44in. A 9in. metal turntable 1s fitted.
For use on 200/250 volt A.C. Mains, with Auto-stop. The
stereo cartridge will play all cs'?es of Mono Records, 78’s,
L.P.'s etc., but if desired a G.P. P/78 Mono cartridge wili
be supplied in lieu of the G.P.73 at no diﬂ‘erence in cost.

LASKY'S PRICE 79/6 r «r.ssexirn

wWWWwW americanradiohistorv.com
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LASKY'S FOR D.LY. CONSTRUCTION BARGAINS

The “REALISTIC” Seven

% 7-transistor Superheb % 350 milliwatt
output into ¢in. high flux speaker.
% All components mounted on a single
printed cirouit
board. % Full med- ¢~
mm and long wave ;47
over. % Plastic
cablnet with carry- ¢
ing handle, _size

Easy to read d.
%* External socket..
for _car aeria]

req
470 Kefs. * F‘errite rod {nternal aerial.
Operates from PP9 or similar battery.
% Full comprehensive damﬁupplled with

each recelver. — All and .'s
etc. fully wound ready for 1mmedlasc
asgembly.

An Outstanding Receiver. LASKY’s
PRICE for the complete parcel including
Transistors, Cabinet, Speaker, etc., an

Full Construction ‘5.|9.6

Data. Can be bullt for
P. &P

PP9 Batt. éQ. 'a a and instructions
separately 2/6. Refunded if you purchaae
the parcel.

REALISTICSeven DE LUXE

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

vision circular dial.
rOR ONLY £ f| mxTRA
P. & P. as std. model

RECORD
PLAYERS

45 r.p.m, € volt
Batt, operated.
Complete with
pick-up fitted
crystal cartrldxe. Size only Tin. x 6in,
Fitted auto. stop and start. New and

perfect.
4906 r.v.

45 r.p.m. Model

2 speed model for 33 and P.
Hr,p p.m. (as illustrated). § 69 I6 2/8

DEAG RECHARGEABLE
NICKEL CADMIUM

CELLS .
Rating 1.22 v, 3.5 AH at 10
hour rate. 1001 uses for
model makers, minlature
equipment, portable radios,
transistor radios, TV's,
tape recs., trans recelvers
photo flash etc. Hermeti:
cally sealed, Size 31 x 13 x
1tin. Listed at 35/- eac
LASKY’S PRICE 15/-
Post Free. Bank of 9 79/6.

TRANSISTORISED
TELEPHONE AMPLIFIER

Powerfully amplifies the incoming call,
The pick-up is suction fixed to phone.
Battery-operated at negligible cost.
Fitied- wn,h onloﬁ switch and vol. control.
Size: 43 3 12in. Complete with
LASKY’S PRICE 69/6.

GUITAR PICK-UPS

CGMS Crystal-high imp. Sizeonly 1} x § x
in. Clips to finger board—no screws.
omplete with cable.

LASKY’'S PRICE 15/11.

P. & P, 1/-.
CGM35, Fully adjustable plck-up position
carriér. 8imply fixed. Separate tone and
volume control. Heavy chrome finish.
Pick—ug size 3& X um., control size 2} x
13n, omplete with long lead and jack
plug. LASKY S PRICE 59 P
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Service in Great Britain to both

& HI-FI ENTHUSIASTS

TAPE RECORDERS :- RECORD PLAYERS - AMPLIFIERS ETC.
COMPLETE MONO/STEREO SYSTEMS TO YOUR SPEC.

TRANSISTORISED
MICRO-
PHONE
MIXER

The Harrow will mix 4 high impedance channels:
mikes, tape rec's, tuners, grams, ¢tc, 9 v. battery
operated. Neatly styled, size only 6 x 2} x 2.
8tandard jack sockets. Complete with PT3 batt,
full circuit diagram and operating instructions.

Model TM4 Mono 596 - « v 20
Model SMS Stereo 72[8 r. & P25

SPEAKERS

12in. FANE

HEAYY DUTY DUAL
CONE HI-FI SPEAKER i
Type 122/17A—1isted at 12 gna.
Power hawnclling 20 watts—I15
ohmig imp. Flux density 17,000
gauss, Apecial Ammtropl«. mnag-
net. Limited etock,

LASKY'S PRICE £6.19.6

P& P 5/

TYPE 8CX] 8in, HI-FI SPEAKER— (IMPORTED)
Power handiing 10 watts—15 ohma imnpedance.

LASKY’S PRICE 6 Gns. ». & P. 5/

THE HARROW CV1
VARIABLE CROSSOVER

Cives variable volume control of Woofer and
'1 ee(er Ntrong  wetal  construction. Hize
x 1}in. Serew tag connections.

LASKY'S PRICE 22/6 ». s r. 16

NOW IN STOCK
THE NEW STUDIO RANGE OF
CELESTION HI-FI SPEAKERS

“HARROW” POWER PACK
Battery  eliminator—eanverts  your  batters
portable to 2 mainy, Replaces 6 v, 43 v or
9 v. batter Htate voltage required when
ordering. Rize only 3 x 2 » 2hu.

LASKY’S PRICE 29/6 . & . 116
LAFAYETTE TAPE

Famous Awmerican Brand —Fully Gunranteed

5in. Donbie play. 1.2001t., Mylar base, 0
5in. Long play, soort., A(emn- hase ]
bin. Rtandard play, S00t., P V.0, base 8
57n. Long play. 12000t 0
sgin. Double pla 8
Hiin. I,«mg play. [
6

8

. Lovg play, balift ]
in. Double play. 2,30 Mylar buge. 0
in. Long play, L. 501\: ctate base. 0
. Mesaage tape, 6
in. Message tape, 411
essage tape, 7 6
Triple play, 450it. ) 12 @

. Triple play. S00ft 22 8
Bin. Triple play, 1.5mnt., Mylar hase, 42 6
5%in. Triple play, - AMylar base 5 0
Tin, Triple play . Yiylar hase B0
P. & P.t/-extra perneel 4 reels and over }'oqt Free

THE NEW “KUBA' CONTINENTAL AM/FM
« or =3 STERED

RADIOGRAM’

CHASSIS

Long, medinm and . hort waveband cover-
age plurk VHF/FM.  Prano key wave-
change Separate ffvwheel tunimg on AM
W — and FM. Bass, treble and haiance controts.
srrste rod arral. The very latest printed i try. €rovision ‘or mulnplﬂ
x5 BCHS0L, FCeS3, BLLs, FAFNOL Full vison tuning scale sice
N HY Ui, Made ta the very hizhest standards.

291 GNS.

THE BH-14 HI-FI MONO
14 WATT AMPLIFIER KIT

High yuality 14 wait power awplifier with base and
treble controls and sep arate voluine controls on each input.
Inputr: 1—3 m/v: 2—30 mfv. Uatput mipedance 3 or
15 vhme, 5 valves—Loe-up: 2 ¥ ELS4. 1 v EFsG, ECCR3
and K721, Frenguency responge 15 0/s—20 Keys, Jdeal for
the discerning hi-ti snthusiast o1 for guitar amplifier,
Gold hamuer finish with distinetive Perspex front panel.
| Complete kit ot parts with Jdetaded construction data.
: LASKY'S P& op. lostruction buok

PRICE 9 GNs' 76, avail. sep. 1,6,
AVAILABLE READY BUILY AND TESTED.
LASKY'S PRICE 11 GNS. P. & P.

AUTOCHANGER SEOOP!!!

LASKY'S CAN NOW OFFER B.S.R.
AUTOCHANGERS AT LOWEST EVER PRICES

All brand new and fully guaranteed—compwmte with cartridge and
stylus.

e S e

seadol st

=l
Magic-eye tunng indicatorn.

adaptor. 5 valves—line np: F
21 Bin, Overall dinensions: 2

LASKY'S PRICE

Carnafe & Insuranse 12/6 extra.

VA14 4 speed, mamns £3.19.8
UA18 4 wpred, majns £4.19.6
UA14 4 speed, 9 v, batlery uperated £5.19.68

VA20 4 speed, Tailis . uu i e iea e . £5.10.8
Add 5/ carriage and packing on each.

IT’S FABULOUS !'! THE TRANSISTOGRAM

A portable battery operatad fully transistorised Record Player jor
the music of vour choiee - any titwe atd place! Made by ramous
British wamtacturer. tuily gumante»d Rize vuly 64 ¥ 12 © 1ithin.,
welght 10 Ihe, Operates ob U U2 torch batteries, 4 speeds — 162
A8Yy,. 45 and ropem, Goldring 33guet record player andt with
lightweight pick-ip Btted with CM-61 turnover ceratnne cariruige.
Output 500 mw to 3in. ceramie maguet foudspeaker, Bited witn hid
tor maximumn sound distnbution. Cabinet constiucted of woud,
covered in two tene (pale blue-gre¥) leathercloth, Fitted carrying
handle and strong lid catches. High quality amplifier with toue and
volnte controls gives excellent reproduction at all gpeeds. Plays
7. 10 and 12in. reconds. Today's value 12 Gos.

LASKY'S PRICE #£6.19.6
CRYSTAL PICK-UP CARTRIDGES LOWEST EVER PRICES!

All compiete with Stylii L.P. and Standard tand Stereo where shown) fully knaranteed. Standard Fitting
will ..t most P,U. Arms and Heads. Postage 1/- each extrs.

Carrisle & Insurance 7/6
New. hored and guaranteed—en. batte.

STEREO MONO .

Acontereo 7371, 2 sapphires. . . ... ....... 2 0 @ 4 Magnetic T.O.K

Acosterco 375, Dimond LPJ3{éres and arrar T aen 00 2 U
sapphire std 8 Acos GPOS ........ 0

Ronette Sterrn € 0 Acus GP.B3/3, | 0

Ronettesterea [ OGP 6s

Homette Stereo type 1035 and 106 Diamond pcoslClEso D . ¢
LP/stereo and sapphire Std........... 0 FYCTNES 7 ) D 149

AND EVEN LOWER PRICES!
Mono C.T.1 4 11 sonotone 8T, stereo, 2 sapphires ... 1911
tnilarn Type O, stereo, 2 sapphires

Honotone 2TA, mvno, W sapphires

Colle] 3.0.1. Diarond LP Stereo |, Postage 1/ each eatra.

207 EDGWARE ROAD, LONDON, W.2,

Near Praed St. PADDINGTON 327172

BOTHOPEN ALL DAY SAT. Early Closing Thurs. Mai' Orders to Dept. POV,

33 TOTTENHAM COURT ROAD, W.1. |152/3 FLEET STREET, LONDON,E.C4.

Nearest Stn., Goodge St. MUSEUM 260S Telephone: Fleet Street 2833
, Edeware Rd. 1Open allday Thureday. Early clo>1n§3at

LASKY'S FOR SPEEDY MAIL:ORDER SERVICE

www americanradiohistorv com
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PRACTICAL WIRELESS

Make Your Ability

UN LIMITED OPPORTUNITIES exist today for “getting

.« . but only for the fully trained man.

Let ICS’s tuition

davelop your talents and help you to success.

STUDY IS EASY
thorough.
and progress surc.

with 1CS guidance.
Printed manuals, fully itlustrated, make study simple

The courses are

YOUR ROAD TO SUGCESS can start from here—today.

Complete this coupon and post it to us, for full particulars of the

course which interests you.
BOOKS

MODERATE FEES INCLUDE ALL

Take the right course now

ADVERTISING & A
Copywriting

Layout & Typography

Commercial Iilustrating

Oil & Water Colour

BUILDING & CIVIL ENG'NG
Architecture, Bricklaring
- Building Construction
Builders' Draughtaman
Builders® Quantities
Interlor Decoration
Quaantity Surveying
Heating & Ventllation
Carpentry & Jolnery
COMMERCE
Book-keeping
Accountancy & Costing
Business Training

Office Training
Purchasing, Btorekeeping
Becretaryship

Shorthand & Typivg
Computer Programming
fwull Business Owners
DRAUGHTSMANSHIP
Architectural, Mechanical
Drawing Office Practice
ELECTRONICS
Computers

Electronle Technieians
Industrial Electronics
FARMING

Arable & Livestork

Pig & Poultry Keeping
Rabblts & Chinchilias
GENERAL EDUCATION
G.C.E. subjerts ut Ordinars &
Advagced Level

Good English

Foreign Languages

Secretaryship,

l INTERNATIONAL CORRlESPONDENCE SCHOOLS
(Dept. 17
intertext House, Parkgate Rd., London, S.w.I1

1 Name.........

] Address....cciiiennirennnenrennnn.

INTENSIVE COACHING for zll principal cxaminations
Accountancy,
Work Study, Management,
Surveying. Special tourse for G.C.E. French Oral Test.

Member of the Association of British Correspondence Colleges

Send FREE BOOK ONu.iiuiereiiseeriirnaecereosseeseeseosnsessassesvensens

HORTICULTUR:
Home Gardening
Park Gardening

Marliet Gardenin.

MANAGEMENT
Burlpess Management
Hotel Mauayement
Industrisl Management
cc Managernent
I’ersonnel Munagement
Works Management
Work stuly
Foremanship

MECHANICAL & MOTOR ENG'NG
Engineeriug Matbs.

Diesel Englnes, Welding
Industrial Ipstrumentation
Workshop Practice
Refrigeration

Motor Mechanies -+

FOLICE

Fatrance Examination

Police Promotion {Educ, Bubi,)
PHOTOGRAPHY

Practical Photography

RADIO. TV & ELECTRICAL
Berviclng & Englueering

Radlo Comsttuctlon (with Kite)
P.M.0. Certificates
‘Telecommunications
Klectriclaps’

Elect ical Contractors
SELLING

Cotupany Repe.

Raler Management

Morketing

WRITING FOR PROFII
Shaortestory Writing

Free<dance Journ

Engineering,
Radio, Architecturc and

2)

: Oceupation ...,

INTERNATIONAL . CORRESPONDENCE: SCHOO
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LISTEN TO THE W ORLD on TELSTAR our {-VALVE
SHORT WAVE RADIO
Receives speech and music
[rom all over the world. Price
fncludes valve and one coll
covering 40-100 metres. Can
be extended to cover 1C-100
metres. Can be converted to 2
or 3 valve and all-mains
speaker use. Fotal Bullding
Costs 5/- P, & P. 2~

All parts available separately

R.C.S. PERSONAL SET

Designed for personal listening
without disturbing others. Sup-
rlted complete with battery and
earpiece—~no extras to buy

READY TO USE |
POCKET RADIO

| ﬁ‘

a; Sensitive one transistor diode
9 1 1 cireuit gives quality reproduction -
P.a 1o 2. I over medium wave band. Attrac-

tive case with large tuning dial.
Ideal for use as tape tuner, Siz¢
teriesneeded. Com-|

only 3¢ x 2§ x un 27 )
plete with earpiece; ON. P. & P, -
BATTERY ELIMINATORS
Ihc ideal economical d safe way of running any TRAN-

an
TOR RADIO. RECORD PLAYE R, TAPLE R[ CORDER.
AMPLIFIER, etc. requlrin' voltages shown.

Covers Medium
waveband, No bat-

hpm Amilablo 8v. 40 v. (sinrle output). Size 33 x 3x
iln. PRICE 39/6 cach. P & . 2/9.
9v. + Sv.;6v, + 6v, + 4) v. (Two separate ontputs).

4 v
Size 3 x 3 x 2in, PRICL 42/8 each.
output required.)
All the above units are completely isolated from mains by
double wound_transformer ensurinz 100% safety

FOR THE CONSTRUCTOR

Easy to build CRYSTA (Fl\l R. 8/8. P. & P 2f--
Easy to bulld PERSONAL rplece, 27/8. P, 2/--
Easy to Build : T with speaker 37/8.
P.&P. 2.

P. & P. 2/9. (Please state

I()l( \I

All parts available separately

R.C.S. PRODUCTS (RADIO) LTD.

Il Otliver Rd., London, E.17. (Mail Order only)

Export Trade Enguiries Invited

VALVES

NEW! TESTED!

SAME DAY SERVICE

GUARANTEED!

|sns

1R5, 135, 1T4, 337, 3V4, DAFSL, DF1 DKYl, DL93 DL94: Ret

of 4 for 15/-, DAF9G. DF9G, DKY6, DL96: 4 for 23/8,
1ATQT 7/8)5X6GT B/8:L11yL 2/6|EK4z 4/0(CFY2 879 Unse  11/9
13 6/68| 787 B/=[LFBs 8- EFS)  4/8|PCIHN4  5f-| U291 g)-
THHGT 8/3| 705 T9[HTS 5/=(PCFROG 14/« | 1801 15/8
INSIIT 8/=)70n 718 8/31PCL&?  6/6[L4020 5/9
R0 4/} THI 5/9

29(PCLR4 7/0 UTAF42

BIPENIND
11/9 10/8

/
4/9 PENB417/8
7/11 PEN3S3 9/6

8/9 PL3s  8/9

g;g PLxl ;/é

- PLs2 B
- lBBhGL- em F«A“" 7/- PL83  §)-

8/ (2001 12/8) iy 5/8/PX4 9/
iBEG  6/8|20P0 14/9{p g 5/6 PX25  7/8
ABGSG 12/8|2L6GT 478 Epc 761PY32  9/.

ARHE J-] BUIGT 0 ¢ |
6BJ6  5/6[30L16 - 9/8) . 4/8lpyso 88
SE6G 3fp JOPLI - 8lelpccan 776l FWi/5008/5| PYRI 81D
£F13 4f- 30PLI3 9/-lpcest 39| KTH2 5/-{PY8&2 5/-
GFH 9. WPLIL12/3IECCs2  4/0|KT61  7/8{PYR3 b/
5 KTA3  8/9|PYS8 7/9
KT66 12/3(R17  1B/-
KTW61 4/8|TDD4  7/9
MUl4  5/-[THZIC 9/6
MVS/PENB|TH233 5/
12/6/U22  4/0
Nig o 4lovi o gle
8/9/U2s 88
i8jULr 8l
5/8|U50 5/=
6/8jUs2 48
8/01UTR 38
4 9/G|C1m 3/0
o 3/9. DF33 s/. Rl o/BIbore: i uon)

READERS RADIO

24 CGLBERG PLACE, STAMFORD HiLL,
STA. 4587

44-1PY33 9.

4/3|PCLRE 9/ | UABCS0 5)9
8

2/6} PCLRS Gll.‘ln_‘-ﬂ 6/3

LONDON N.I6

Post 8d. per valve extra. Ary Parrvl Insured against Damage in Transit 6d, extti.
Any

C.0.D. Parcel 4/3 extra.
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THE "“AlR KING”
Our highly successful six-transistor
luxury portable with the “SLIM
LINE" Jook. To build yvoursell, with
printed circuit chassis for reltabihty
and stmplicity 1n construction. May
be used as Car Radio with full
I MEDIUM wave and LONG wave
{ coverage.
Look at these features:
% 500 milliwatt output to high flux
7 x 3lin. high fidelity loudspeaker
% Six selected MULLARD TRANSISTORS
in latest supersensitive circuit plus ger-
manium diode. % Compact size oniy 9i x 3%
x 61fn. high. % Attractive three-tone cabinet, biack, dark g.ey
and silver grey with gilt controj knobs and all gilt fittings.
% Coax. socket tor car aerial. % Brand new guaranteed com-

ponents. % Push-pull output. * Automatic volume control.
“* l.ong-life battery. % Super-scnsitive internal Ferrite rod
aerial. Special inclusive price for £7 6 (Plus P.
all reguired components. ONLY Q o & P. 41-).

Alignment service available. Full assembly details and individually
priced parts lists, all of which are available separately price 16 post free.

NOW AVAILABLE!! MAINS UNIT

To replace PP11 4} x 41 volt battery as used in our "AIR-KING"”
Recelver described above. Size 231n. x 2¥in. x 2in. (fits into battery
compartment). A.C. mains 200/250 v. operation. Complete with
mains lead. Also suitable for any other receiver using same type
battery. PRICE 29/6. P. & P. 2/~

TRANSISTORISED SOUND MIXER

T Mixing 4 channels from high impe-
dance source, giving professional
results. imputs for high impedance
Microphone, Tuner, Gram_ and/or
Tape Recorder. Compact and beauti-
fully styled, size 6" x 24~ x 2{°. Stan-
; dard Jack socket inputs.

¥ |~ PRICE 59,6P.&P. including PP3 battery circuit.

2/6  diagram and instructions.

Stereo version available. 72/6. P. & P.2/6.

POCKETCORDER TRANSISTORISED REC ORDER
Why be bothered with a notepad? Take
Pocketcorder with you on those bust-
ness trips. the mighty Midget is ideal.
Simple to operate. a unigue 4-way pus
button Switch for record/piayback, etc.,
and remote control swilch buiit nto
microphone ensures complete ease of
handling. Fully adjustable speed
through the life of Batteries and the
volume and tone from the 2! internal
speaker is outstanding. All accessories
tncluded such as Leather Case, Accessory Case. Crystal Earpiece,
Tape, Batteries and Microphone. no other extras required. Up o
34 mins. recording time. operates on 1-4 volt PP3 and 2-1} volt
Ul2 Pen Batteries. Size5) x4x2in. Welght 12 Gns P& P,
24028, PRICE . 4=,
Spare 21" empty spools, 1/-: Spare 21" 2001t. L.P. Tape. 5/-.

T

“STARFLITE” TRANSMITTER

’ Designed to meet the needs
of most amateurs the Star-
flite has =ingle-knob band-
switching. iront panel
switch to select anv of five
crystal positions with pro-
vicion for an external VFO.
Controlled carrier modulator
perraits almost 100%, ot the
CW input to be used on AM
peaks, Grid-block keying
provides chirp-iree operation
A rull wave silicon diode
power supply effects extre-
mely low output ripple for
cleaner CW transmission, electron-coupled Pierce Oscillator.
capacitance bridge neutralisation of the final and a three-siage
lowpass filter. An illuminated edgewise D’Arsonval nanel meter.
Pi-network output provides the correct impedance match between
ihe plate circuit and any 50-72 ohm co-axial teeder. Easy to foilow
point-to-point instructions supplied with each set ol components.
When constructed the Unit is housed in a heavy gauge steel Cabinet
finished in grey crackle,
SPECIFICATIONS: Power input—20 watts peak: Operation:
C.W.. AM Phone—crystals or VFO Control; Band coverage: 80-10
metres; Coupling: Pi-network; Valve lLine-up: 6146, (2} 6CLB,
12AX7. 6DE7, Low Pass Filter. Size 13lin. wide x 12in. deep uinc.
kKnobs) x 64in. high (inc. rubber feet). Weight 281b. Power require-
ments, 200/240 v. 50/60 c.p.s. 225 watts.

amay BE pCILT FOR 35 Gns.

Carriage & Insurance 15/-

PRACTICAL WIRELESS

OUR GQUALITY CAR
RADIO'TO BUILD
YOURSELF AT A NEW
LOW PRICE

Look at these features:

% Attractivestyling. % Push
pull output. + Three latest
Mullard transistors plus valves types EBF83 and ECH83. +* No
Buzz, high output and sensitivity. + Printed circuit (latest
type), 7 x 4in. high flux p.m. speaker and bafile. ¥ Medium and
Long Waves. % Push button for fingertip control. % Extremely
low battery consurnption (less than s-amp). + Easy to fit any
make car (Positive gar‘l.l) only). % 12-volt operation. % Compact
size, measures only 7 X 7 X 2in. deep. % Easy assembly, supplied
with diai and drive already mounted.

Special inclusive price ot ONLY £7.19.6 Plussi-p. & P.

All parts avallable separatelv. Individually priced parts list
and comprehensive instruction booklet 2/6 post free. (Deducted
from cost it complete parcel purchased later.)

wl ex %, 3 seetion chromium plated weatherproof
telescopie aerials type 1 177/44°, 19/8: type 3 27/43% 29/6, both
plus P. & P. 2/6 if purchased scparately.

P.W. AUTOCRAT CAR RADIO

ALL REQUIRED COMPONENTS A3 SHOWN ON
BLUEPRINT AVAILABLE FROM STOCK AT ALL
BRANCHES

Component price list available on request.

SPECIAL OFFER!
GARRARD MAGAZINE TAPE DECK

Suitable for use on 200/250 v. A.C mains.

2-Track £5-19.6 4-Track £6-19.6 P.&P.5/~

each.
Magazine complete with 600tt. D.P. Tape, 32/- #xtra.

RECORD PLAYERS

GARRARD Model SRP10.  Single Record Player fitted with
high output crystai pick-up, £5.9.1.

THE NEW GARRARD '""AUTOSLIM' 4-speed Autochanger
with crystal pick-up, £6.10.0.

GARRARD “AUTOSLIM DE LUXE" 4-speed Autochanger,
incorporates transcription Pick-up Arm. £113.0.

R.N.R. Model UAL4, a 4-speed Mixer Autochanger with crystal
plck-up. £5.19.8.

The new GARRARD Model 4HF high Quality Single Record
Player fitted with the latest T.P.A. 12 pick-up arm and G.C.5.
crvstal Cartridge, £16,17.6.

1PHILIPS Model AGH016, A 4-speed Plaver which can be operated
both manually and automatically. Suitable for Mono or Stereo
operation. £12.12.0. Carriage and insurance on each above 5/- extra .

ACOS MONAURAL STETHOSCOPZ HEADSETS

Suitable 'or Tape Recorders. or monitoring tape recorders. 100
ohm impedance magnetic. Complete with lead. 12/6 P.&P.
(Originally 21/-). OUR PRICE 1/6.

CHASSIS BARGAIN '

A 6 valve Superhet Radiogram
Chassis ol outstanding guality
covering MW 200/550 Metres.
LW 1200-2000 Metres. VHF 87-
100 Mc/s.

Incorporating internal Ferrite
Rod Aerial and the famous
Gorter Tuning Heart for VHF
Pick-up input suitable for most modern Record Players. Power out-
put 4 watts, valve line up EZ80, EABC86. EF8t. ECH71. E1LB4, ECCH5.
Volume OnjOfl and ‘Tone Control. attractive black Tuning Dial
size 15 X bin. with gold lettering and contrasting cream and gold
knobs. A.C. 200/250 v. Size 15 x 7¢ x 6}in.

rrice 16 Gns.

. ¢

P. & P. 5/-. -
Or £3.9.0 deposit (ptus P. & P.)and 9
monthly payments -of 32/8,

SEE FOLLOWING PAGES FOR ADDRESSES AND OTHER ITEMS

| 2
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MULLARD 2-VALVE PRE-AMPLIFIER TONE
CONTROL UNIT

Employing two EF86 valves an
designed to operate with the Mullard
AMPLIFIERS but also perfectly suit-
ablz%ofor other makes with input up
0

m
% Equalisatfon for the latest R.I.A.A.
chamcteristlcs * Inputs for Crystal Pickups and variable reluctance
magnetic types, % Input (a) Direct from High imp. Tape Head. (b)
From a Ta&e Amplifier or Pre-Amplifier. % Sensitive Microphone
Channel % Wide range BASS and TREBLE Controls.
KIT O 6 ASSEMBLED £9 10 o (Carr. &
PART< E\O AND TESTED Ins. 5/-).
Instruction bock and detailed price list (free with kits) qvailabie sepamtely
at 2/- Post Free,

MULLARD 3.VALVE PREUANMPLIFIER TONE CONTROL

Designed mainly for Mullard Ran?e of
Amplifiers, also suitable for any Amplifiers
requiring lnput up mV. Incorporates 5
input Channels, lncluding for Tape and Mag-
netic Pickups. Separate Bass and Treble
controls. High pass filter 20 to 160 cfs. low
lzs lﬂnel:if 94Kc/s Totally enclt()(s:ed in K case ASSEMBLED
e11} x4} x 41 arr.
BT O paRTy £10.0,0 (Sarr & AscE: £13.13.0
Instruction book and detatled price list (free with klt) avatlable separately
at 3/6 Post Free.

MULLARD “5-10” MAIN AMPLIFIER
For use with MULLARD 2 or 3 valve bre-
amplifiers with which an undistorted
Power output of up r,o 10 watts is obtained
IS_‘%CIFIED COMPONENT M

]
D LVES 1ncludlng‘ PARTRIDGE
MAINS TR R and choice of
3 PARMEKO or IDGE Output
. %  Transformer. 0.0.0
i COMPLETE KIT BN,
G Gl Qi prone,
88
(Carr. & Ins. 6/6). TESTED £13. 13.0
ABOVE incorporating PARTRID! OUTPUT TRANS, £1.6.0. extra,

Instruction book and detatled prtce list (free with kit) available separately
al 2/- Post Free.

COMBINED PRICE REDUCTION
MULLARD 5-10 Main amplifier and 2 valve Pre-Amp. Kit £15.15.0.
C. &I 816 Built and tested. £21,10.0. 1. 8/6.
MU RD 5-10 Main Amplifier and 3 va.lve Pre-Amp. Kit £19.10.0.
C. &1, 8[6 Bulilt and tested. £85.10.0. C. &1.8/6. With Partridge Trans-
former £1.6.0 extra.

THE MULLARD 5-10RC AMPLIFIER
The popular complete *‘5-10" incorpora-
ting Passive Control Unit providing up to
10 watts high qualle regroduction with
input of 600mV. pecl components
and new MULLARD LVES, Includes
PARTRIDGE MAINS TRANSFORMERS
and choice of PARMEKO or PARTRIDGE
Output Transformers. surplus power
available for Tuner.
COMPLETE KIT LAl
ASSEMBLED £16 o o (Carr. &
end TESTED Ins. 7/6). PUT TRANS. £1.8.0 ex.
Instructlon book and detailed price list (free with kif) avaiable sevarately
at 2/- Post Free.

i 3 THE MULLARD 3-3RC

I A HIGH QUALITY AMPLIFIER DEVEL-~

OPED FROM THE VERY POPULAR

3-WATT MULLARD “3-3" DESIGN.

KIT OF PARTS £8.8.0

ASSEMBLED (Carr. &

AND TESTED £11 10 o Ins. 6/6).

Complete to the MULLARD speciﬁcatlon

including PARMEKQO OUTPUT TRANS-
ORMER. Switched Inputs for 78 and

L.P, records plus a Radio position. Extra power to dnve a Radio Tuning
Unit 18 also available. Please state L.S. impedanc

Instructzon book and detailed price list (free with k:t) avauable separately

at 2/- Post Free.

TAPE PRE-AMPLIFIER MULLARD Type *

Sultable for most t track. Mono Tape
Decks. Incorporates Ferrox-cube Pusn-
Pull Oscillator. Treble Inductor and 3-sp.
Equallsatjon. Includes separate Power

Uni
KIT 0 C &
KLOE £14.0.0 (o

With PARTRIDGE OUT-

Instruction book and detailed price lst (free u‘tth kit) available sevarately
at 3/6 Post Free.

EMBLED

SEE PRECEDING PAGE FOR
OTHER STERN-CLYNE PRODUCTS

PRACTICAL WIRELESS
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THE “MONO-GRAM”

A small Amplifier of genuine high
quality performnnce Incorpor-
ates MULLARD ECL86 Valve,
sSeparate BASS and TREBLE
controls. PARTRIDGE output ;
‘Transformer producing up to 3

watts undistorted output. s F

rarts £4.10.0 £ pscpvmnn £6.0.0

Instruction book and detazled price list (free with ki) availadle
separately at 2{8 Post Free.

Perfectly suited for Portable Installa-
tlons for which purposes we offer PORT-
E CASE (£3.10.0), the AMPLIFIER

(Kit £4. 10 0) and 8~

SPEAKER (£1.| 00) All for £9 o'

Ag.egnagvelg 1&1 TR

ASSEMELED AMPL R

(Carr. & Ins. 6{-). £1o 0.0

The Case quoted above will accommo-

date some 4-speed Single Record Units.

Alarger model Isavailable for extra 10/-,

;Vcl)%xTxlgIs‘EEquxpmrfst & COMPLETE
26 £14.0.0

PLAYER can be built for
MODEL CR3/S
TAPE RECORDER

MODEL CR3/§ inco{?omtes
the HF/TR
Amplifier éescr‘bed bel ow)
and the ollaro “‘Studio’
Track 3-speed Deok
operatlns at liin,, 3in. and
74n. speeds. Complete
with microphones ~and

£

Kl,zoog;. ape.

RaEE L, 23300
AND TESTED £43.0.0
(Carr, & Ins. 15/ extra).

STEREO TAPE
PRE-AMPLIFIER
MODEL STP-1. For us
vag.h current TRUVOX

“STUDIO” } and ¢ track
Stereo Decks. Incorpor-
ates Ferrox-cube Oscillator, 4-speed EquTlisation Signal Lever

o g@
*
L s

Meter_and separate Gain Comrol. Includes separate Power

Unit. KIT O (Car
B 222 0. o Ins. 8/8) ASSEMBLED £28'°lo

Instruction book and detailed price list (free with kit) available
separately at 5/- Post Free.

MULLARD TAPE AMPLIFIER
MODEL HF/TR3/MK. 11
Based on ullard’s Type “A"
design and suitable for most ¢
track Mono Tape Decks. Incor-
Porates Ferrox-oube Treble in-
ductor, Gilson Output Transfor-
mer, and 3-speed Equalisation.
Includes separate Power Unit,
using PARTRIDGE Mains ngsformer.

KITOF {C
£13 13 o Ins, 7/6). ASSEMBLED

PARTS £19.0.0

Instruction book and detailed price list (free with kit) available
separately atl 3/- Post Free.

COMBINATION TAPE UNITS

All our Tape Units can be lnpnhed specially matched to any Tape Deck such a8
Collaro, Brenell Mk.5 Serles II, also the Wearite. Bpemmen Prices ay hel/ul:v‘i
Assemb
STP-1 Pre-amp with Collaro Btudlo Tape Deck. 588. 0.0 242 0.0
Asserubled with track switch fitted, £44.2.0
s’l‘g-l with Brenell Mk. 5 8eries 11 with Track Swiwh
QU 000000009p00005080000p000000 0009800000

STP-1 with Breneil Mk. 5 Series i, 1 Track Deck. ... 274.15.0
Type *“C” Pre-amp with Collaro Studio Tape Deck. ... 324100 230, 0.0
Assembled with deck wired and matched, £32.2.0

Type “C” Pre-amp with Brenell Mk, 5 Series 11 Deck £46.11.0 £83. 1.0
Assembled with deck wired and matched, £65.3.0

HF/TR3 with Collaro Btudio Tape Deck......... . 224, 3v  £29.10.0
Assembled with deck wired and matched, 281.19.0°

HFITR3 with Brenell Mk. 5 Beries 1§ Deck........ .. 246. 4.0 251100

Carr. & Ins, 15/« on above units, 8end S.A E. rur comprehenﬂve price Het.

SEND FOR CURRENT PRICE LIST OF ALL LEAD-
ING RECORDING TAPES AND ACCESSORIES
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THE TUDOR STEREO HI-FI

SYSTEM

Comprising a Self Powered AM/FM Tuner, Stereo Pre-amplifier, 12 watt
Rer channel Stereo Power Amplifier. The Tuner and Pre-amplifier are
oused In matching black crackle finish metal cabinets for shelf mount-
ing, with sllver metal dials and matching knobs. Specifications: Tuner:
Qutstanding quality providing full VHF/
FM long and medium waveband coverage,
frequency range FM 87.5-108.5 Mc/s. AM/MW
522-1630 Kc/s. LW 145-270 K¢/s. 100 mV output
mains supply 106/240 A.C. Valve line-up:
ECC35, ECHS81 EBF89, EB01, EM84,
ECC33. Mulclplex outlet provlded Pre-
amplifier—Designed for use with Tudor
Stereo Power Amplifier with inputs for most
types of Plckups, direct play from Tape-
Heads and ample sensitivity for either Crys-
tal or Moving Coil Microphone. Distortion
0.1%. tape outbuts 100 mV from 90 K ohm
\ouxce inputs—Microphone 5 mV. Tape
53 mV. R.LA.A. 4.3 mV flat 250 mV. Tuner
100 mV. Valve line-up: 2—EF86. 4—ECC83. Power Amplifier.—12
watts per channel, sensltlvity 1 volt r.m.s. for 14 watts output, fre-
quency response -+0.5dB 20 ¢fs. —20Kc/s. Speaker impedance 4, 8, or 16
ohms, surplus power avallable for Tape Pre-. \mp malns supply 105/240 v,
A.C. Valve line-up: 2—EC . 4—EL84, 1—
AM/FM TUNER AVAILABLE AT 24 GNS P. & P.7/6.
STEREO PRE-AMPLIFIER AND POWER AMPLIFIER
TOGETHER AT 24 GNS. P. & P, 10/-,

DUE TO PRODUCTION STREAMLINING WE ARE
PLEASED TO ANNOUNCE REDUCTIONS IN PRICE!

% J.L.I0 POWER AMPLIFIER

Incorporates the latest triode-pen-
tode ECL86 valves In push-pull.
PARTRIDGE ultra linear output
transformer, PARTRIDGE malns
transformer and smoothing choke,
10 watts power output, surplus
power available for tuner. Output
1mpedance 3—7.5—15 ohms.

c.&L
krrorparts  £10.0.0

READY BUILT £13‘13-o
* DOUBLE FEATURE PRE-AMPLIFIER

Inputs for microphone. crystal or
magnetic picku tuner unit,
and in addition ol er= full facilities
for tape recording and high fidelity
replay. This unigue feature means
that should you wish to include
tape in yvour hi-fi system at a later
date all that is required 1s a suitable
tape deck. Push-button switching

. for 3 tape speeds equalised. Tape
erase Blas Oscillator circuit incorporating ferrox-cube transformer,
Function switch, separate base, treble and volume controls, level
control and latest EM87 magic eye level indicator. The pre-amplifier
is totally enclosed in a sllver hammer finish steel case, and an attrac-
tive perspex front pauel completes the presentation.

kit oF PArTS £13.13.0 reapy suit £19.19.0c. &5’
PRICES: If both above units are purchased together:

kit oF PARTs £23.13.0 reapy suiLr £32.0.0

C. &L
10/-

PRACTICAL WIRELESS
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SEND STAMP FOR COPY OF OUR INTERESTING LITTLE
BOOKLET “What is High Fidelity?”

STEREO TAPE-DECK
WITH BUILT-IN
PRE-AMPLIFIER

A professional addition
to your Hi-Fi Stereo
System consisting of
two basic units, the
Tape Deck and Pre-
amplifier. which ern-
ploys 4 Transistors and
4 Valves. The Unit with record

GCLYN

42

GNS

and nlayback ! track stereo
or ! track mono at either 7 Carr. &
i.p.s. or 31 i.p.s. both speeds be- Pkg. 15/-

ing fully equalised.

Features: Track System: ] track 2 channelsstereo or monaurat
record and playback, Independent single channel recording on
either channel while playback on other channel., Head Type:

! track 2 channel inline stereo and associated erase heads.

Low Joss laminated pole pleces. Level indlcators: 2 Meters, 1
per channel. Digital Counter 3 digit tape position indicator.

Automatic Stop: When tape runs cut or breaks. Inputs: Micro-
phone ImV (50K. ohms impedance) GramyTuner 50mV (high
impedance). Output: (cathode follower). Monitor Sockets:

2 x5 K. ohms Impedance. Audio Output: 200mV. Oscillator:

Push-pull 80 Kcfs. S/N Ratio:—45dB or better at 7gln tape speed
Separation: 45dB or more between stereo channels. Frequency
Response: 40 t0 15,000 cycles per sec. at 74 1.r.s.. 40 to 9,000 cycles
per sec. at 3¢ i.p.s. Single Mocor 4 pole he avy dut,y induction
type. Power Supply: 240 v, A.C. 50 cycles. Size 64 x 104 x 15 in,
Tape Size: Up to Tin. Llne up: 4—2SB173 Transistors, 2-12AT7,

1—1AU7, 1—12BH7 Valves,

OUTSTANDING PRICE REDUCTIONS

THE B. & O, r Fx
ST/M PICKUP ]

v

COMPLETE .
sy
WITH SP 11 f“@ = g
STEREODYNE ° ‘i |
MAGNETIC

CARTRIDGE '5“‘”‘”“ TR “‘K‘C"’1

A Transcription Pickup of om.standlng quality emploving a
specinuy designed counter balanced and unique weight adjust-

g.riecmcanons Length 10tin. from tip of Cartridge. Height

Stereo/Mono Cartr:dge.

Frequency Response: +2.5dB from 30 cg:
Output Voltage. TmV per channel at
Separation: 20dB minimum,

DC Resistance: 1250 ohms.

Inductance: mHs.

Recommended Tracking Force: 2 to 4 grams.
Compliance: 5 x 106 cm/dyne 1n all directions.
Stylus: Diamond. radius of curvature: 7tk.
Recommended Load: 47000 ohms.

PRICE 9 GI‘SI Plus3/6 P. & P,

NEWS FLASH!!
YET ANOTHER NEW ELECTRONICS CENTRE
OPENING SHORTLY AT
125, THE MOOR, SHEFFIELD

.8 to 15 Kc/!
cm/sec. av 1000 c.p.0.

WEST END:
(Premier Radio)
(Premier Radio)

CITY:

NORTH LONDON:

SOUTH LONDON:

309 Edgeware Road, W.2.
109 Fleet Street, E.C.4.

162 Holloway Road, N.7.

9 Camberwell Church Street,

CROYDON: 12 Suffolk House, George Street.
BRISTOL: 26 Merchant Street, Bristol 1.
LIVERPOOL: 52 Lord Street, Liverpool.
MANCHESTER: 20/22 Withy Grove, Manchester 4.

Mail Orders and enquiries to Dept. P.W. 3/[5

18 Tottenham Court Road, W.I.
23 Tottenham Court Road, W.I.

MUSeum 5929/0095 Half-day Sat
MUSeum 34512 Half-day Thurs
PADdington 6963 Half-day Thurs
FLEet St. 5812/3  Half-day Sat
NORth 7941 Half-day Thurs
RODney 2875 Half-day Thurs
MUN:icipal 3250 Half-day Wed
Bristol 2026 Half-day Wed
Royal 7450 Open 6 days a week
BLAckfriars 5379

Grove, Holloway, London, N.7

S.E.5.

Eden
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BENTLEY AGCOUSTIC CORPORATION LTD.

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

-NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK
.ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE. PLEASE
NOTE THAT WE DO NOT SELL ITEMS FROM FAULTY EQUIPMENT NOR MANUFACTURERS' SECONDS &
REJECTS, WHICH ARE OFTEN DESCRIBED AS “NEW AND TESTED” BUT HAVE ASHORT AND UNRELJABLE LIiFE

0A2 4/6 ) 6BW4G /9 | X3 2015  12/3 | ACHLDDS/- | BABCS 5/6, EL37 12/3 )| KTZ41 5/6 | QRL30/159/6 :56 AFI125 10/8
RIZ 5/6 ]

0B2 B/ ] 6BW7  5/- 6Y6G 25A6G  7/8 | AC/IPEN EACPL  3/3 [ EL4} 73| 163 3/- AF128 10/~
0Z4GT 4/3 [6BX6 3/8 | 6244 2516 4/8 (5) 17/ | EAF+2 7/6 | K142 76 | LN152  6/- | R4 28/~ 4/6 | AF127  9/8
1A3 2/8 | 6C4 2/3 | 7A7 2. AC/PEN B34 1/ | ELS1 8/3 | LN309  7/9 [ RL7 17/6 3/8 | BYZI3 11/8
1A3 5{- | 6C5 4/- | 788 7y 17- | EB41 ! LN319 RI3 9/6 10/8 | GD3 5/6
1A7GT 7/8 | 6C6 3/-|7B7 AC/RG 22/8 | EBYL 31 Rw 6/6 19/8 | GD4 5/8
1C1 4/- | 6C3 3/-|7C5 AC/BGIVM | ERC3 9/- 17/6 { D14 10/-
1C2 8/8 | 6C9 10/9 | 7C8 EBC33 RUI/MO A 9/6 [ GET102 8/8

12/-
ACTH1 15/- | EBC41
ACITP 18- | BBUNL
AC/IVIL12/- | EBCYO
AUVE? 2015 hli\"#l

1C3 6/3 | 8C'10 6| 7D3
165 5/- 1 6012 8/- | 7D5
106 10/8 | 6C17 1276 | 7D
13 6/8 1 sUDOG 18/~ | 7DY

9/- | GET108 7/-
8/9 [ GET10410/-
123 [ GETIONLT/8
11/3 | GET11112/-

54/-

RK34 i
: SE30  22/6
7181 SPIR 19/6
\HILDGIZIG SPIBC 16

106 9/6 | 6CHB §t- | THY 30C15 9/~ | ATPS  2/3 12 8- | GETLES 6/8
11°L 5{9 | LWL 24/- | 7TR7 3018 10/6 | AZE 59 Mia 5/9 | 8P4l 2f- 8/6 | GETILY 6/6
1F2 2/3 1 6DL 1/8 | 797 B0F5 5/8 | AZ3L 6/8 Ms4B 20/5 w42 12/8 89 | GETXT210/-

1r3 2/3 8Dy 8/8 | 7y4 5/- [30FLL  8/3 | AZil 6/8
1¥D1 /8 | 8Ds /- | 82 276 | 30LL 5/8 | B36 4/9
1FD9  3/8|6K3 8/8 [9BW6  9/6 | 30L13  9/3 | BR19 5/6
1136 6/« | A1y 8/8 | 92 3/- | 30P4  12/3 | BL63 10/6

MsP4  12/- |86l 2/-
MUL2/144/6 | SU25 2772 18/3
MX40  8/9 | 3U61 5/8 U41"0 8/8
N37 2313 | 1

8/- | GETR73 9/3
1-]-'I‘R:-l 9/6
X35

9b7 28 [ sor12 8 |t 12/6 N7R  28/-

¢ 8/9 | 30P1 cIC Nins 282

W2 12/3 | 30pPLy N339 15/~ !
1001 7= | #0PLL i 316 wmvmn 719
wh2 118 [ 50P1L13 9/6 -l 2/8 MATI01 8/6
HEL 10/- .ml'l,n 12/6 PARCHO 8/9 MATI% 7/9
fore 979 5 exe 1043 MATI2L 8/8
IOFIR  9/9 ress 147 S

10LD3  8/3 Peos 1178

101,11 9/8 res7 913 | TYS6F 1148

Poess 518 | UABCAO 5/- [ VRS

PCCRS B8 | UAF42  7/. [ VRIOS
PCCRE 10/8 | UB41  10/8 | VR150
PCORY 79 [ URC41 6f3 | VT6IA
PCC1R910/6 | ITBCS1 8/3 | VT50L

10P13  8/3 | 3524GT 4/
10P14 11/8 | 35Z5GT 5/9 S
11n3  17/8 (39 2/6 1 CY31 5/9 | ECUSE
11D5  17/6 | H03UA  8/6 | D1 1/3 | ECCRS
TIEL  15/- | 418TH 15/- | D13 13/6 | ECCR3  8/9

2 5 D42 10/6 | EC'C18811/6

A

11E3 8/- | PCKFA0  5/8 | UBFS0 5/9 VlTllL
1248 D63 5(= | ECUs0416/4 PP 8/3 | UBFR9 8/9

12AR D77 213 | ECUROT 15/- 816 | UBL2L 10/8

12A06 79[ teez 8/3

DAC32 79 lv1 Fs0  68/-
12AD8 508 18 | DAFOL 813
12AE6  8fa | 3005 B8/6 [ DALGS
12AH7  5/= | 50C1GGA0/9 | NDCCHO
12AH8 10/8 )Ol BGT 813 | b 12/8
12ATH 8 K D41 10/6

8/9 | PCFRN310/6 | 'y 8/9
14/6 | oL 83| ULt =s 56
RO T 17/- | PCLR® 279 l'( }""‘0 8/9
FW4/5006/6 [ P4 Lbd
FW4/8008/8 | PCLRS

12AT7 VDT 8/~ GTIC  8/9 | PCLAG 0C26
12AU6  5/9 | 72 8/6 | DET25 7/8 (rUaO 55/- | PCL#8 52 OC28  24/8
12AU7 4/8 |77 5/~ | DF33 8/8 G - | PEN4DD UCLs3 0C29  25/6
12AV6  8/6 |78 4/9| DF66 15/= 78 25/- | UFdt 35 18-
12AX7  4/8 | 80 5/3 | DF72  80/- Gzs3  17/6 | PEN4ODD | UF42 0Css 2148
12AY7  9/9 (83 22/6 | DF91  2/8 GZ34  10/- 34/ | UFso oc4l 8/
12BA6  5/9 | 83V 8/~ | DFOG 5! G737 14/8 | PEN45  7/= | UF<5 0C42
I2BE6 4/9|85A2  €/6| D97  10/- H30 5/- | PEN45DD | UF86 0C43 12/8
12BH7 8/=|90AG  87/6 | DH30 15/6 H#3 6/9 12/- | UKR9 044

12E1  16/9 |90AV  87/8 | DHR3  4/- 1 ABCS0 8/3 | PEN4S 473 | UL4L 1)L44PM111-
12H6GT 1/8 900G 42/- | DH7s  3/8 2 716 | PEN34310/3 | UL44 045 8-
1235GT 2{8|90CV 42/~ { DHTT 319 HLI3C 4/- | PEN433DD | UL4s O

12, T 7/3 | 90CL 168/-| b1 23/3 HL23 1176 10/- | U134
12K5  10/- | 156B2 18/8 | DH101 25/~ HL23DD §/- | PENAL 7/- | UMY
I2K7GT 3/8 [ 150C2  4/6 | DH10716/11 H141 3/8 | PENB4 19334 16/10
12K8GT 9/- | 161 DK3: 719 HL4IDDE/B 23/11 | GUMRo
12Q7GT 3/8 N142DD8/6 [ PEN/DD URI1C
128A7  8/9 IlLl43DI) 4020 17/6 [ UUS

12307
128G7 3/-
128H7
12307

PL33 8/- | BUs

HN309 25[— PL36 8/-| UL7

HVR2 8/3(PrL38 16/- [ UUB

H\'I{ZA B/9 | PL81 /8 | UU9
g 16

nLYy2

15/- | DLY4 5/3

714- | DL95 8/ 3
8| DLY6

1/6 | DL310 10/8 4759  38(-

2/8 | DM70  §f- Transistors

34 20/- | DM71  9/9 and diodes
ACO$2 23/3 | DW4/3508/6 AA128  4/8

19405 ACO44  9/- | DW4/5008/6

1915(-0)(‘-20/5 AC2UL 10/68 ]

19H1  6/- | Ac2pen 11/6
DL 10/- | AC2PEN/
1 21- D 1%/8
>

ACL07 14/6
ACI27  9/8
AD140 25/-
AFl02 27/6 | ORPI2 12/8
AFII4 541

AFII5
AFLLS
6| alll7 10715
Cas 15/8| AFILN 20/ | XAI02 1976
u47 316 | AvI24 11/~ | NAL03 15/-

2
KTWARI
KTwe
KTWs3 5/6

L1
20100 a2/8 A(‘.’)I‘I“,N/
20038 12/« bp 23713
6BR7  25/- | 86X 4 3/9l20p4  13/6 | ACBPEN4/8

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE ORBOXED, BUT MUST BE NEW
METAL RECTIFIERS. DRMIB 13;-. DRMUB and DRM:3B 15/8, LW7 21/-, LW 15 26/-, RMO 7/11. BEM| 5/3. RM2 8/3, RM3 /9, RM1 12’9 M3 17 IRES L
17/6. 14A97 19/6. 14A100 23[— ]4Al’4 26/6. 14A163 3576, 14B130 31/~ 148261 118, IFC101 16/9. I6RC.1.1.16.1 8-, FC31 21/-, 16RD.2.

8/6. 18RA.1.1.8.1 4/-. AL 1 11j-, F'Cl116 8/-. 1'C1:24 12/8, 8B} 10/6. C2D 9/-. K3/40 9/-. CiD 114-, CIB 14/8. R32D 4/3
ELECTROLYTICS, (,nn tvuu- &" x 327450v. 519, 50 x 30/350v. 7f-, 64 x 110/430v, 8/3, 40 x 230, v. B/6. 100 x $00/275v. 12/6. 100/
100 x 200/27. 9/6. Tubular types: 8/430v, 1/9. 16/450v, 2/8. 32/450v. 3/8. 3 x 3/430v, Bf=, 16 x 16 450v. 4/, 32 x 32/350v. 4/ % x |6 100v 3/9
MULLARD Midget silicon rectifiers. Types BY100, Output 250 volts } amp No larger than a shirt button 7/- each. Series hiniting resistauce 1/6.

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED
Terms of business:—{ash with order or €,0.1% only. Post/Packing 6d. per item. Orders over £3 post rree. CLO. DL

parce) insured against damage in trangit for d. cxtra. We are open jor personat shoppers S.30—5.50 p, ts, RI0—1 pon. Complete hst of modern and absoletc
¥ walven, resistors, condensers, transformers, potentiometcts, microphones, ete, with terms or business, 6d Pleare enqutre lor any item not bsted with 8.AE,

B extra. Alb arders vieated day of receipt. Any
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SURBITON PARK RADIO LTD.

ALL ORDERS DESPATCHED SAME DAY
MONEY REFUND GUARANTEE

P

WE PAY POSTAGE AND INSURANCE

LEADING STOCKISTS OF MARTIN RECORDAKITS AND AUDIOKITS

Mthiy. Mthly.
MARTLNAS:EE'?ARC?(AKITS | Dep. bt MARTIN AUDIOKITS Depo || & [ orhe
of of
TAPE AMPLIFIER FOR STUDIO DECK with ready The new MARTIN ail-transistor TEN WATT AMPLI-
wired printed eircuit, control and lnput panels, mains FIER kits represent excellent value for raoney. Eac
and cmtput8 transiormers, knobs, plans, screws, etc. U“"-t is “33'"!):18(& re?m;:;:g onIyI:O ?,;]cyontr,\ecwdé:hme i
RI86. LCC83, EZ80. EME5 and 2 EL4. o watts next. We show only the popular units bere, ers
output. Magic eve, Radio and Mic. juputs, Kx. speaker I | are availahle, Leadcet upon request,
-ocket, Tone and Momtor controls. Can be used as an | i UNIT 1. FIVE INPUT SELECTOR. Sixc 31 x 8in.
ANINRT § 820 o 00 o o S bk Brers @ave o 6 v w0 £11.11.0 | 47/~ 8 | 25/8 Mag. F.U., Crystal P.U,. HRadio, Mic, Tape head.
COLLARO STUDIO DECK. Very latest model, 3 speeds, 9-15 Voits. Must be used with Unit 4. ....... £2. 7.8
8 motors and 7-inch 8paols , . .............. £10.19.6 | 44/~ 8 | 24/8 PRE-AMPLIFIER AND CONTROL. 8iz¢
CASE for above with 8 x in. speaker, two- wone L,rey Sl ‘}’ulzutno on,’ofl ”?%sa 'm;d Treble covitrols
5.0 olts. Must he used wi ni T OEET
COMPLETE KIT with tape and microphone, , , .229419.8 120/ | 12 | 44/- gNIT‘7 MrlAIN 'AMEM!;II};RW ILO w:'tou . Sdt.rn;:'sl\{a:g:
ranstormericss Push-pul ntpu unted o
QUARTER TRACK sink. 13 chms output. 40 Volts supply........ £6.12.8
TAPE AMPLIFIER FOR STUDIO DECK as above . UNIT 8. POWER SUPPLY. Gives © and 40 Volts
o X 212.12.0 | 52/- 8 | 27/8 Heavy duty transforiner, rectifier and stnocthing £2.15. 0
ASE as above with speulcer. two-tone grey ... 25, 5.0 | CONTROL PANEL for Utits lant 3. ... 10, |
COLLARO STUDIO DECK dtted Marriott "X Serie | ALL FOUR ABOVE UNITS WITH PANEL. 15 ohml |
...................... .£13.19.8 | 568/. | I2 20/8 80 62/~ |12 | 22/8
COMPLETE KIT with tape and mierophone . £33.19.4 '1801- | 12 | 49/10 U){n‘tﬁ n:ﬁMN AMPLIFIER. As Unit 7 but iﬁo{?: l
TAPE PRE-AMPLIFIERS outpat. 2 VoIt
HALF TRACK for STUDIO deck, 400 mV out..28, 8.0 | 84/~ | 0 | 25/ | UNIT 6. POWERGUPPLY. As Unit 8, uss “‘hig"l"; H ' ]
QUARTER TRACK asabove. ............... £8, 8.0 | 39/- 8 | 28/4 ALL FOUR UNITS 1, 4, 5 & 6 WITH PANEL. 3 ohms
TAPE HEADS £14, 57/- |12 | 20710
alf track Record/Replay and Erase RTER NB N A L LE. A | {
BRAUMATIC Half t R /R TEREO VERBIO OW AVAILABLE. LE FLET
OB PIBLE ... . £1.19.8 UPON REQUEST.
NEW ARMSTRONG TUNERS AND AMPLIFIERS | LMo o s e e
F. R 0 " m - 'RIPL. PN R Wit] power .
58 MmN Tumer. CERADE |50 |12 B | TASONFIVIE KA acd TV, sound, smched, it |
227 M Mono AM/FM Tuner/Awmp. £36,16.0 |147/- 12 53/10 § powered ............ 89/- | 13 | 32/7
127 S Integrated Btereo Amp. ....,. £37.10.0 |150/- | 12 | 55/
297 § Stereo AM/FM Tuger/Amp. 252.15.0 |R11/- | 12 | 77/4
228 8 Btereo AM/FM Tuner/Amp ... 881, 0.0 |260/- | 12 | 88/~ ERAMUPHUNE UN"S
222 L iiieiiieieieieiieeiiaeiaeeaea, . $27.100 110/ | 12 | 40/4
SHELF MOUNTING TEAK CASE £3.10.0 EXTRA | B.A.R. UAl4 with TC3 Mono cartridge, .......EG 18.8 | 28/a i 8 1 29/=
n GARRARD SRP10, 8ingle player, Mono cart, 5.0.11 |
ALCIMODELS JDescriptivetLeadstioniroguests GARRARD AUTOSLIN. £ omaed chanper. Mons £9.178 | 33/= | 8 | 24-
GARRARD AT6 AUTOSLIM DE LUXE, Mono #11. 8.0 | 47/- ‘ 8 | 25/3
GARRARD 4MF Trsnscription Unit. Mono. ., . £17, 0.6 | 68/- | 12 | 24/11
GARRARD LAB. “A” Transcription cnan[ar .219.14. B ?9/- | 12 | 28/11
MﬂNu AMP“FI[RS GARRARD 3(1)1 STROBE Transcription un“h 8220 0.0 | 88/~ | 12 | 32/3
PHILIPS AG1018, Stereo cartridge, will change 7in.
A iy s area ittt 10 Shen e Haath e |1 e,
""""""" LDRIN 58 with arm but less ea. ge 1 - 1
T”SufiE“T“é";s'ﬁlii&“:fﬁ;a%‘;‘bi“;%:‘f;:é;fm fois |swe [12 | 10s GoLDRINGIOLImn e lboitieareasshare WA Y Ll e | #n
OLDRIN " Transcripilon, tessarm...... .18, !
218.18.9 | 64/9 | 12 | 23/3
LEAK TL12 10 watt MAIN AMPLIFIER .,.. £€20. 0.0 | 80/~ | 12 | 89/4
LEAK VARISLOPE Mona Pre-amplifier. .. ...£15.15.0 | 63/~ | 12 | 23/1
DULCI DPA1S 16 wate with 2 valve Pre-amp. .. £26, 5.0 [108/« | 12 | 38/6 GU"’AR SP[AK[RS
FANE L 12iu. Heavy duty unit, 20 waft, £5. 59 ! ' '
GOODMANS AUDIOM b1 12in. 15 watt BABS _£0, 271 | 36/8 | 6 | 28
ST[REU AMP“FI[RS WHARFEDALE W12/EG 12in. 156 watt LEAD £10.10,6 | 42/- | 8 | 23/6
SOODMANS ATDIOM 0f 18 56 watt BASS £26.18.2 ﬂd‘éi‘ s |
” I o QODMANS 1 18in. 50 watt .15.5 -
e e Raaeier Lol B0 (| 63 || 83 [§edd GOODMANS AUDIOM 61 L2ia 20 wait LEAD ot BASY | - 0 |
£26.15.0 107 |12 | 39/2 | wiiTk YOR GOODMANS LESKLET “LOUD- |
LEAK TRANSISTOR STEREOQ 30 P.A. aud Main amp. SPEAK KRS FOR ELECIRIO :UITARS” | |
£49.10.0 |198/- | 12 | 72/7 B <2 ! .
LEAK STEREO 20 P.A. and main amplifler, complete !
= ™ | GUITAR AMPLIFIERS
LINEAR DIATONIC 12 watt, 2 inpute,,....£13, 28 | 52/8 | 12 | 19/3
HI I:I lUUDSPEAKERS LINEAR CONCHORD 30 watt with cwm 219,48 ' 77/- |12 | 28/2
LEAK TL25 with Pre-amp., 256 watt. ., . 242 50 169/- ‘ 12 gl/ll
G°°Bm*§“ :meTESmC" g5 | LEAK TL50 with Pre-amp., 50 watt, .. ... £51. 5.0 205/~ | 12 | 75/2
GOO; S AXIOM [0 inch b ]
e MICROPHONES AND FLOOR STANDS
gvogx:‘r%&sz ])806000‘ £2,0.11. H
in. unit, 4 E T Ribbun.,.......0oeans . P8 | 44/8 | B 24/9
WHARFEDALE SUPER 3 Tucetor I RESEO RBAITS Livhor with onieh seiich .1 818100 | 547~ | 18 | 1018
%gﬁggﬁg ggggg 86 R’g\lfsger | RESLO Heavy Duty Floor Atand ) z 00 | {
TEISCO DM304 Dual tmps ith awitch. . £4.10-0
WHARFEDALE SUPER 10 RS/DD’ F asr- | 8 |oas | FEso [DMaddinnallinedsnceietitlontichig 44i10) | 1
GOODMANS 210 12in. unit, Fuli range. 15 wsu $1017.8 43/8 8 | 24/3 JAP: PLOOR STAND. . ... ... .. o | i H
WHARFEDALE RS/12/DD 12in. unit, ]'ullﬁ ranga ! s 0 g | ——————
11.10. -
GOODMANS 301 I2in. unit, Full range, 20 watt £15, 4. s 81/- | 12 | 22/4 ‘EASILY REACHED BY FREQUENT TRAINS FROM

LEAFLETS BY WHARPFD-\LE AND (JOOIMIAVS
AVAILABLE ON REQUES

SURBITON PARK RADIO LTD

48, SURBITON ROAD, KINGSTON-UPON-THAMES, SURREY

WATERLOO TO SURBITON

Phone:
a KIN 5549

@ Orders for Cash. C.O.D.or Terms.
@ Hours 9 a.m.-6 p.m. (I p.m. Wed.)
® Open Lunch Time and all day Sat.
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CLEAR LAFAYETTE “PRECON" AMATEUR | MODEL PY-58 YACUUM TUBE
| PLASTIC PRESELECTOR CONVERTER VOLTMETERS
| PANEL *Crystal Controlled Jtor u0-40-20-15-10 | Latest design
Metre Bands *As a convertor—converts | with special eir-
METERS cuit for stable!
selectivity % Widens bandspread High | and ccurate
First grade al"llal to noise ratio *Improved 1mage | measurements.
quality rejection wse'l powered *Modern stvling | Resistors used
Movin g CIF1C.AVTIONS, 80, 4u Metres preselector only. 20, 15 and 10 are all within 1%
Coil panel | metres preseiector and convertor. GAIN: Preselector, 36dB at | tolerance. Spe-
meters, available ex-stock | S0.Mmetres; convertor, 22dB at 20 metres. QUTPUT FREQUENC& clally designed
S.AE. for illustrated leafiet. | 3:5-3.85 M/c on 20M. Band, 3.5-3.95 M/c on 15M band, 3.5-5.2 M/c on | 41n.200: A meter.
Discounts for auantity. Avail- | 10M band. VALVES: 2-SBA6. 1-6BL8. CONTROLS: Aeria] trimmer, [ 11 ‘meg inputs
able as follows. Type MR. 38P function, bandswitch, gain. Two stages of RF. AMP. Sensitivity | Ranges: B
21/22in. square fronts. and stability excellent 3 crystals are 1ncluded for 20, 15 and 10M | —D.C. V. 0-1.5-5-15-50-150-500-
50LA 32/6 1A. DC 22/ Bands. SIZE: x6” . Operation 220/240v A.C. 19 gns. Carr. 7/6
100;J.A 29/6 5A. DC 29/ S.A.E. for Iull detaxls +D.C. V. (1)-1 5v5-15~50-150~500—
A 27/6 3V. DC 22/ CODAR MODEL DA-I TRANSISTOR-
5 A.C. V. 0-1.5-5-15-50-150-500-
?8005’6;1‘« 2ol v 2e QIT\;gI{EFU:RFigIL;IPMENT ISED FULLY AUTOMATIC P50V, RATS
100-0-10014.A 27/6 50V. D 22/ TOR 1.550M e ELECTRONIC KEYER 0 1.4-4-14-40-140-400-
500-0-500{1A 22/8 100V. DC 22/ 8 cosece S 1400-4000 P.
1-0-1mA " 5316 190V, DC Sa/6 | RN scli. B 230V or Reststance: 2 ohm to 1,000
5mA 3516 "500V. DC 99/ model. 200/250V A.C.. 20/A.C. or megohm. '
1mA 5216 300v. DG 2516 | RaioS MULT”’ULR £6250 | Bacve Decibels: —10dB to +65dB.
10mA 83/8 50V, DC posg | 910X, sell powere operated. Operation 220/240 volt ~ A.C.
50mA 35/6 15V. AC 53/ r%%delN%oagzi%va o 58-8 B || Bcep e Size 7x 42 x 4in. Supplied brand
}%g‘lﬁ %g; ?g(YV ‘?ACC %24 160/80 metre TRANb- in monitor oscillator, speaker 3,?:‘;1 ag,‘.’oge“a;gg‘ﬁ%‘;tﬁﬁ'c’}%i“:,
200mA 5516 300V. AC 85/ MITTER . . £16.10.0-| and keyving lever, Fully adjust- | ¢13 19.8. P.P. 3/6
300mA 5516 H00V. AC 58/ Matching P. for able speeds giving either auto,, | =22 =
500mA 99/ S’ Mr. 1m 4 A.T.5 200/250V. A.C... £8. semi-auto. or hold. 7 transistors. | CHASSIS PUNCH SET
:750mA 5576 " 29/ ___S.AE. for tull details. 4 diodes. £16.10.0. P. & P. 4/6. S~et ofn popu]a‘tslze hole cutters
Type MR, 320, 227 sq. front. LAFAYETTE PRECISION TEST EQUIPMENT | in i i [ L Suppliod com,
AL A 571 ima 32/ -. Modera ranze of precision test equip- drive handle. tapered reamer,
lmuA 716 10mA 32/ ment for the service man. Supplied | frreq [eather cage and instruc-
5001 A 37 100mA 32/ brand new and guaranteed with manual. | yjons 49/6. P. & P. 2/-.
50-0-5011 A  57/6 1A.DC 32/ For operation on 220/240 volts A.C. e L R
100-0-1001L.A 47/6 300V, DC 32/ oo ; < PLUGS AND SOCKETS
300V, AC  32/6 'S’ Mr. 1mA 216:)M2/s ;:fggzm:isp%‘;;‘é‘c‘t‘i.v cal;gl)'laxtes. Painton 15-pin in-line printed
39/_6 Variable R.F. Attenuator. Variable | Circuit connectors. 7/ -pair.
Tybe MR. 655l;l3i\?hn- trox 17- audio output. £12. Carr. 5/-. Lanee qu‘;}ﬁ“%‘,%spaﬂva”amc'
iOOuuA 49/8 10mA I- TFE-46 Capacity Resistance Analyser. | Upijters., 4-pin, 2 /6 pr: 8-pin 3/6
' 5000 A 39/6 100mA /- Ranges 2pF-2,000mFd; 2 ohms-200 Meg. | pr; 12-pin, 4/- pr; 18-pin, 4/6 pr.
50-0-50p. A 59/ .D /- - checks impedance. turns ratio. [ Painton Miniature  Joncs.
100-0-100LA 39/ 300V. DC 35/- | insulation. £15. Carr.5-S. Ak or rull details: 4-pin, 3/8 pr; 6-pin, 4/- pr: 8-pin
VU Meter 59/68 300V. AC 35/- 4/6 pr: 18-pin, 7/6 pr; 24-pin.

Trpe MR, 85P. 4°X47 sq. fronts

50u.A 69/6 1lma 5/-
100lJ-A 59/6 10mA 51~
200 A 55/- 50mA /-
500 49/6 100mA {-
50-0-501LA  69/6 - lamp DC 45/-

BAKELITE
PANEL
METERS
First grade
quality.
3iin. square
fronts.

*Moving iron. All

moving coil.

others
ILLUMINATED ‘'S’ METERS
Cal. in ‘S’ units. 1mA Basic.
12115,in. sq. front 29/6 P. & P. 1/-
2%/1ein. sq. front 39/6 P. & P. 1/-

MORE METER BARGAINS

100 A 6in. Flush sq. 92/6
100w A 2Yin. Flush rd. 4216
5001 A 2in. Flush rd. 22/6
1mA 2}in. Flush rd. 2/6
30-0-30mA 24in. Flush rd. 9/6
330mA R.F. 2in. Plug in 8/6
300V. AC 2hin. Flush rd. 25/~
500V, AC 2lin. Flush rd. 25/-

ImA Meter Rectifiers 8/8
. Please add postage
SEMI AUTOMATIC BUG KEY

Super
speed
key, 7
speed
adjus-
tments. 10 WPM to a- high as.
desired welght scale for repro-
ducible settings. Precision
tooled anti-rust nickel plated

-brass and stainless steel operat-

ing parts, Size 6. x 3 x 2lin.
Brand new, £4.10.0. P. & P 2/6.

30,000 O.P.v. TEST METER
MODEL 500
Reads volt-
ages up to
1,000 D.C. at
30,000 ohms
per volt and
A.C. at
15,000 0.p.v.;
D.C, current
to 12 amps.
Resistance
to 60 Megs:
Decibels
from —20 to
+56. Incorporates internal
buzzer for audible warning of
direct shorts and blocking
condenser for A.F. output
measurements. Size 3%,4x 6%/
X _2{in. Price £8.17.6.
13

ERSKINE TYPE |
DOUBLE-BEAM
OSCILLOSCOPE

Time base 2¢/s-T50Kc/s. Cali-
brators at 100Kc/s and 1Me/s.
Separate Y1 and Y2 amplifiers
up to 5.5Mc/s. Operation 110/230

volt A.C. Supplied in perfect
working order. £27.10.0. Carr.
20/-.

TRIPLETT SIGNAL GENERATOR
1632
100Kc/s—120Mc/s
on fundamentals. Slx valves,
stabilised H.T. ULLY AT-
TENUATED OUTPUT 100
pamp carrier level meter.

1IMc/s xtal check. Operation
115V. A.C. Supplied in perfect

10 RANGES:

working order £12. Carr. 10/-.
(230/115V.  Transformer 12/8
extral.

OSCILLOSCOPE 0S-57 USM-38
Brand new high quality Amer-
can oscllloscopes incorporating
3in. tube. printed circuit and
miniature valves. Timc base

1K and 10KuS/hn.
Callbxatxon markers 1, 10 and

1008, Calibrated Y input
volts, X _expanslon, sweep
stability. Operation 115V. A. C

Supplied brand new, fully tested
with test leads. probe and
circuit diagram. £29.10.0 cacli.
Carr. 10/-1230/115V. Transformer
18/6 extra,. ~
" MORSE CODE PRACTICE SETS

Morse kev, buzzer, 1.5V battery
mounted on panei. Brand new.
boxed, 12/68. P. & P. 1/6.

TS. 76 20,000 O.P.v. PUSH
BUTTON MULTI-TESTER
Lorge clear
plastic ucale.
Simple opera-
tion, DC and
AC volts up to
1,000 Resis-
tance up to 16
megohm. Cur-
rent up to 250
mA. Decibels
—20 to +36dh.
Size 6 x 4%,
X 2in. Com-
plete with
leads. batteries an. 1nstruc-
tions. £5.19.6. ™. & P. 2/-.
MINE DETECTOR No. 4A
Will detect all types of metals.
Fully portable. Complete with
instructions. 39/6 each. Carr.
10/-. Battery 8/6 extra.
MINIFLEX § TRACK TAPE HEADS
Set of three, record, plavback,
erase. Only ¢ 29/6 9/6 set. P. & P P. & P..9d.
12 VOLT A.C. TIME SWITCH
Vernier 0-14 hre, 250 v. 5A. switch.
17/6, nost 2/-. Suitable 230/12V.
transformer 5/9.

FIELD TELEPH ONES

Type “L7. 1wo line connection,
generator beli ringing. Comblete
telephone inte; com. Supplied mn
excellent condition, lully tested
and completc with batteries.
Only 69/6 per pair. Carr. 5/-.
Tvype “F, As above but moulded
bakelite casc (as 1llustrated).
Supplied complete with wooden
transit case for field use.
£4.19.G per pair. _Carr. 3/-.
TELEPHONES TYPE H
Sound powered. generator
ringing 2 line connectlon.

tested. £4.19.6 pair. Cair.

bell
Fully
5-.

10/6 pr: 33 pin, 12/6 pr.
Post extra.

L.T. METAL RECTIFIERS
FULL wave bridge connected.
12/18V 1A 23

12/18V 2A 6/3 24/36V 2A 13/8
12/18V 4A  8/6 24/36V 15A 45/
12/18V 6A 12/3

12/18V 10A 22/6 Post extra,

L.T. TRANSFORMERS

For chargers, models etc, Al
primaries tapped 2001250

(1) 3.5, 9 or 17V., 1 amp. 9/9: (2
citto 2A., 14/3 3 ditto 4A.,

16/6 (4) ditto bA 20/-1 (5) 3, 4, 5

8, 10. 12, 15, 24 or BOV
" 18/6% (G) ditto 4A., 30/
(7)dit,t05A '37/6; (8) 50V. | amp.
13/6; (9) 50V. 1 amp., 15/6.
Post extra.

AUTO TRANSFORMERS
ep up or step down. Tapped
0/11‘1/200/230/250V 20W., 9/-; 60W.
12/8; 75u. 15/6; 150W 18/6v
200W. 27/6; 300W,
87/6: 1,000W. 90/~
£6.19.6: 3,000W.*
7,500W, £15. (* only
0/110/230V.) Post extra.

PETTIMAX 9 VOLT
BATTERY ELIMINATOR
220/240V. A.C. Same size as
PP3, 15/6. P.P. 1/3.

SUBSTITUTION BOXES
Resistance—24 ranges 27/8
Capacitance—9 ranges .. 19/6

Post 1/6 extra. o

LAFAYETTE HI-FI
STEREO HEADPHONES

Air Cushioned
headband, soft
foam  rubber
ear pads, lrcq.
response  25-
15,000 cvcles,
high sensi-
tivity, 1mpe-
dance 8 ohms
per phone.
Supplied complete witn ali
cable.. wires. overioad junction
box and 3-connector plug. 83/6.
P. & P.2/6.

G W SMITH & CO. (RADIO) LTD.

LISLE STREET,

34
SEE OPPOSITE PAGE

LONDON, Ww.c2
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TM-59 ‘er ‘'S" METER
Signal
strength

principles.
Callbrated
in S units.

zero  ad-
For any superhet
Requires

m-
fuil
structions. 82/6. P.P. 2/8.

justments.
recelver with AVC.
150/200V. and 6 or

lete with valve and

NEW LAFAYETTE
: COMMUNICATIONS
. _i0600 RECEIVER
s D o MODEL HA. 63
FAORS%P'\E‘R\% RECEIVER 7 VALVES Kl::tig:!_emum

Covering

£27 |0 4 BANDS 550 ke/s-31 Mc/s.

Carr.

MAINS ISOLATION TRANS.
230V 50W. 16/6, P.P.
3f-: 100W 29/6 P.P. 3/6 1.000W.
£5. Carr. 10/-.

MINIATURE LEAD ACID
ACCUMULATORS
annd new 2V 1.5A.4x1x14in,,
5/8. 12v. Ol75A

4x3x llln 15/6. P.P. 1/6.
MARCONI TFI44G/4
STANDARD SIGNAL

GENERATORS

First release of this latc mark.

85Ke/s to 2Mc/s +1%.

variable from 1tV to 1 .

Internal sine wave modulation

400c/s up to 75°% depth. Opera-
tlon 200/250 volt A.C. Offered in
really excellent condifion. like
new, fully tested and guaran-

oed. £25. Carr. 30/-

HEAVY DUTY POWER SUPPLIES

Input 200/250 volt A.C. Threse

12V,
Supplied in perfect condition.
£5.10.0. Carr. 20/-.
PRECISION PORTABLE
VOLTMETERS
Polished wood case. B{n. scale
with knife edge pointer. A.C.
and D.C. volts; 0-160 volts,
gsle. 0-160-320 volts, £5.19.6.

bandspread @ Aerial trimmer @ Noise limiter @ B.F
stage @ Big slide rule dial @ Output or headphone; or 4/8Q).
speaker @ Modern stee! cabinet size 13in. x 7 4/Sin. x 10in.
@ Operation 220/240 voit A.C. S.A.E. for Full Details.
Supplied Brand New and guaranteed with instruction manual.
Matchiog Speaker in Cabinet .......ccccceeciciinniiecirociennirenes I-

FULL RANGE of Other LAFAYETTE RECEIVERS in Stock

Q Nluminated “S” Meter @ 1.5 Microvolt Sensitivity . Electrical
O. @ R.F-

MODEL HE-40 4 Bands, Carr.
5'20°K:Is to B&I“Ic;s. 5 ne £ I 9' I 9'0 Cla&r-

DEL E-30 Valves L
4 %agds, SS&K:/; to 30 P&:/:e £35' o'o Cla(')‘/r-
™M EL E-80 IS | b
S Bands, 550Kc/s-30Mc/s aavne; £52' Io'o Ia(;'r-
142-148Mc/s.

Each receiver supplied brand new and fully guaranteed complcte
with manual. All models for operation on 220/240 Volt A.C.
S.A.E. far illustrated leaflet. Generous part exchange allowances.

TWO-WAY RADIOS

New_ improved
“LAFAYETTE"
Models.

Type i. 3 transis-
tor. Range up to
1 mile. £8.17.€ per
pair.

9 traasis-
tor. Range ud to
5Mmlles £21 per

Type 2.

Postage extra. S.A.E. for

full detatls,
LAFAYETTE BRAND
RECORDING TAPE
First grade guality American

tapes. Brand new and guaran-
teed. Discounts for quantities.

3in.  200ft. L.P. mylar 4/-

3iin. 600ft. ‘L.P. mylar 10/-

Sin.  600ft. std. plastic 8/6

5in. 900ft. LP. acetate 10/

t. .P, mylar 15/

acetate 12/6

mylar  22/6

mylar 12/6

acetate 15/-

1 2g/-

Tir t. D.P. mylar 25/=

Poetage 2/-. Dver £3 post pald.
BRAND NEW

R.C.A.,
AR88SD RECEIVERS
Unboxed £65: Boxed with spare
valves, copper aerial. headset,
and manual, £85. Carr. 30/-.

TE-20A R.F. SIGNAL GENERATOR

A precision sig€nal generator of
extremely high accuracy and
quality. Six ranges from 120Kc/s
to 130Mc/s on fundamentals with
ralllr)\}lnlmd harmonfos from 120-

ofs

output in excess of 100 mV. Large
clear 5 inch dial. Handsome grey
metal case with handle. Size
T4 x 10§ x 4}in, Complote wlth leads
Operation 220/240 volts A.C. g—
plied brand new and gua.ra.nbea
£12.19.8. Carr. 5/-.

TWIN MOTOR BARGAIN
200/0V. A.C. Twin concentric
spindles, Either motor rever-
sible. 14000 r.p.m. Brand new.
12/8. P.P. 2/8.

MAINS RECORD PLAYERS & AUTOCHANGERS

VARIAC TRANSFORMER
24 amp. Pri. 230V. Sec. 185/250V.
£12.10.0. Carr. 10/-.

MAINS MOTORS 220/240V
90 watts, 5,000 r.p.m. 41 x 3in.
n. spindle. 22/8. P.P. 2/-.

GEARED SULIDER RHEOSTAT
1.2 ohms 12 amp, 15/8. P.P. 3/6.

R.C.A. HEADSET
Low imp. Fitted with std. Jack
plug. 15/6. P.P. 1/6.

‘DESK TELEPHONES
Std. t with handset and bell.
No dial. Unused, 26/-. P.P. 3/8.

ROTARY TRANSFORMERS -

12V. D.C. input. Qutput 310/
380V, D.C. 30mA. New boxed,
10/-. P.P. 2/~
COLLARO MAGNAVOX. STUDIO

. TAPE TRANSCRIPTOR

Brand new, 3 speeds, 1§°, 31", 74"
1.0.s. 3 motors, digital counter.
Complete with 1nstructlons
2 Track, £10.10. Track.
£13.10.0. Carr.

HEADSET & BOOM MICROPHONE
American type. low lmepedance
padded. 49/6. P.P

BEST BUY!

Send 1/- P.O. for full catalogue

and lists.

Qipeneam to6p.m. Every
onday to Saturday.

suppPlied

day.
rade

HALL GUARANTEED WITH ARM AND CARTRIDGE
GARRARD SRE-10 PLAYER .0.ooorvenniessanssass .17,
ARD AU TOSLXM CHANGER . 8. 9.

R A‘TG NGER M 0.

4.

5
.10,
B'SR. UAI6 CHANG £6.12.
B.S.R. UAl5 NEW SLIMLINE CHANGER £6.19.

OSTAGE EXTRA

MULTI-METERS

Brand New—Fully Guaranteed. Lowest
ever prices. Supplied with leads, batteries
and instructions.

MODEL NH-100
0. 0.p.Vv.
07.3/3{307120/300/600/

1.200V. DC,
MODEL X101 0/12/60/1207300/1,200V.

VARIABLE VOLTAGE
TRANSFORMERS

Pri. 230V, Sec. 0-260V. 1 amp.
£4. 10 0. 2} amp. £5.17. 6. 5amp.
£9; 8 . £14.10. amp,
£ 6.10. 12 am £18 15.0%

amD. £32.10.0. All fully
shrouded.
CHAMOIS PADDED MOV-
ING COIL HEADPHONES
Canadian naise excluding type.
Complete with M/C microDhone
New. boxed. 25/ . 2/8.
Brand New Double Beam CRT'
Cossor 89D. 59/6.
Dumont K1051P1, 59/6 P P. 4/6

SILICON RECTIFIERS
.LV. (SCR) 7I

6 amp
860mA s
500mA 5/t
200mA  3/-
00mA 3/6
165mA 1/
lamp 3/
3amp &/

’ Post extra.
MINIATURE HIGH
SPEED COUNTERS

4 Digit_available, 6V, 24V or
50V. ALL 7/8 ea. P. & P. 9d

NEW LOW IMPEDANCE
HEADSET

30,00 AC
o’ 25/1/101501250/500/ 01200 Am’mmADC Latest Ministry Type. Rubber
Q2K 200872 M moulded. F-tted with Std. Jack
ouo/somaolsoov ac | 10pF—ImPd Plug. Drand New, boxed. 17/6.
073031 AJ10/250m A 79/6. / P. & P. 1/6. o
Vgl pIS MR ODEL 500 4-CHANNEL TRANSISTORISED
S 15,000 0.p.Y MICROPHONE MIXER
PO AR | 0/10/50/500/2500V. DC | Add musl-
6/10/50/356/500/1.000V . | o2 e /3500V. AC | cal high.
250mA dd
e T e
z‘ggoIO)EL TE-12 (S oblls Sl 49/8. P.P. 2/6. effects to
| oects o
9 slslm/m/eoon 200/ ‘*25,%’ LLH MODEL I11-2 cordings.
3.000/6.000 == The MM-4 permits mixing of

0/6l301120/600/1 ZOOV

20,000 o.g.v.
0/5c/25/25 1500/2,500V .

A 1.000 o

0/601L A/6/60/600mA 0/1030/250/1000V. AC 0/10/50/500 1 OOOV AC
8/8K/6DUK /6 Meg/60 and DC. A/25/250mA DC
Meg D 0/1/100/500mA DC. 0/60 /6 Mezn
5pF—.2mF 0, 0 L01—3mpd.

£5.19.6. P P. /6. 39/6. P.P. 1/6. 82/6. P.P. 2/6.

BRI L

: ,' /’V;‘y@. n
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four signals such as micro-
phone, records. tuner. etc. into
single output. Input and out-
put take shandard plugs. Fully
transistorised and
tained in _handsomse
PRICE B5/-. P. &EP,.2/6.

(RADIO) LIMITED;

.thne csmm #20 94
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have the
I&I%IRI%&I?IHFM

for you

We can supply any cabinet
to your own specification
This is only one example of—
THE LARGEST RANGE
OF. CABINETS IN THE
COUNTRY

Equi pment is also our
speciality.

i

Ll

The Grosvenor
Price I8 gns.

The Lowboy

o |1

Price 27 gns.

ST A A I
radio

100(P114) Chase Side, Southgate
London, N.i4. Pal 3733/9666

\,_geﬁ CATALOGUE

Send today for the new
Lewis Catalogue

Designed to assist your
cabinet.

Sent absolutely tree. The new Lewi
Radio Cabinet Catalogue—the most
comprehensive ever prepared. Choose
{rom 49 different Models.

Please send your new free 24 page
colour cabinet catalogue.

choice of

BLOCK CAPITALS PLEASE
SN

PRACTICAL WIRELESS

A BEGINNER'S GUIDE
T0 RADIO

This new 6th edition has been fully
revised and the lesson on Transistors
considerably amplified.
8/6 Postage 6d,

THE RADIO AMATEUR’'S HAND-
2B’OOK, 1964 by A.R.R.L. 36/-, Postage

HI-FIl YEAR BOOK.
Postage /-,

10l WAYS TO USE YOUR VOM

1964. 1076,

(Testmeter) and VTVM (Valve
Voltmeter), by R. G. Middleton.
16!, Postage |'-.

RADIO & TELEVISION TEST
INSTRUMENTS, by G. J. King.
25/, Postage /-,

RADIO, TELEVISION AND

ELECTRICAL REPAIRS, by R. C.
Norris. 50/-, Postage 2'-.
TELECOMMUNICATIONS
PRINCIPLES (IN M.K.S. UNITS),
by R. N. Renton. 45/-, Postage 2/-
GUIDE TO BROADCASTING

STATIONS, compiled by “"WW",
5'., Postage 6d.

INTER.G.E.C,, S.C.R. MANUAL,
3rd ed. 166, Postage 1'3.

COMPLETE CATALOGUE |I/-

THE MODERN BOOK CO.

BRITAIN’S LARGEST STOCKISTS
of British and American Technical Books

19-21 PRAED STREET
LONDON, W.2

Phone: PADdington 4185
Open 6 days 9-6 p.m.

T VUV VV VYV Y Y Y Y PV VYV ISV VYT YT YT Y9797 9V YY

November, 1964

SUPERHET
RADIO
RECEIVER

Housed in beautifully styled ecabinet offering
territic performance and very high quality
reproduction. Built-in ferrite rod aerial for
reception of all your favourite programimes. Fully
guaranteed MODEL 55. Covers Medium, Long
and short Waves. size 84in. w. x 3Jin. d. x 4}in. h,
PRICE ONLY £7.17.6 P. & P. 5/6.

SPECIAL OFFER
HIGH GRADE 2-STAGE GRAM AMPLIFIERS
ade by very well-inown manufacturer

Using a dauble-waund mams transiormer (fully
18olated chassis) with tapped prinary, full wave
vontact  cooled  rectifier. and  Mullard B0 132

triode-pentode valve. 3 watt outpot.
tone and volume controls. Overall size 6Lin. nide
X 3n. deep x 4}in. high. Each amplitier Brand
New and tested and supplied coniplete with
valve, 34 ohm output transtormer aud knobs.

PRICE 49/6 P. & P. 4/

(ldeal as un add-on self contained Awlio unit for
o UKL or MK2 FM Tuner.

BRAND NEW 3 OHM

LOUDSPEAKERS
2hn.. 12/6; Sm., 126 ehn., 15/-; 8., 21/-,
1., 25/+; ban. 23/8: (120, 13 ohm, 30/-).
1w, x 8in, 28/~
Latest type E.M.1. 134 x sin. with hlgh Aux
ceramic magoet, 11,000 gauss. Aluminium centre
cone. 1) watts. 50 c/s to 10 Kefs., 42/.,
P. & P. up to 8in. 1/8: aver in. 2/6 per speaker,

SPECIAL OFFER ! !

BRAND NEW HEAVY DUTY 12in. SPEAKERS
Response 45 c's-13 Ke/s. 1iin. voice coil.  Avail-
able in % ar 15 ohm.  Guaranteed il | atts
British rating.  Heavy cast alummivin frame,
These are current production by warid fanunis
maker amd as they are olfered weli helow It price
we are not permitted to Jisclose the name.
LIMITED NUMRER ONLY. UNREPEAT-
ARLE AT B8/6, P. & P. 5/-.

Separate

FIRST-CLASS RADIO

AND T/V COURSES.

GET. A CERTIFICATE

After brief, intensely interesting study
—undertaken at home in your spare
time—Y OU can secure a recognised
qualification or extend your knowledge
of Radio and T V. Let us show you how.

FREE GUIDE

The New Free Guide contains 120
pages of information of the greatest
importance to both the amateur and
the man employed in the radio
industry. Chambers College pro-
vides first rate postal courses for
Radio Amateurs’ Exam., R.T.E.B.
Servicing Cert., C, & C. Telecoms.,
Grad.Brit. |.R.E. Guide also gives
dertails of range of diploma courses
in Radio:T.V. Servicing, Electronics
and other branches of engineering,
together with paruculars of our
remarkable Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this
invaluable publication. It may well
prove to be the turning point in your
career.
FOUNDED |885—OVER

150,000 SUCCESSES
CHAMBERS COLLEGE

(lncorp. MNational inst. of Engineering)
(Dept 46l) 148 HOLB N
NDON, E.C.1

www americanradiohistorv com

SPEAKER AND CABINET FABRIC
Oatmeal or Red and Uold Vynair for speaker
and cabinet covering, also Red Rexine for cabinet
covering only. All 54in. wide and nsually sold at
35/- yard.

OUR PRICE 13/6 per vard length.

Plus P. & P. 1/9 (Stinlmum order 1 yard). send
SALE. for satples,

BARGAIN OFFER CORNER

ROLA CELESTION. Approx. ‘lm x mu 3 ohm
Middle register speaker. 10/6. P. 2/6.
MAINS TRANSFORMER
Drop thru' type. Tapped primary 110v., 200v.,
220v., 240v., 320-0-320v. at 80mA and 6.3v.
at 3 amps. Generous core. Stack size 3} x 2} x
1iin. Weight 4 lbs. ONLY 15/ P. & P. 3/6.
ACOS CRYSTAL MIEES. High imp. For desk
or hand use. High sensitivity, 18/6. P. & P. 1/4,
TSL CRYSTAL STICK MIKE. Listed at 43/-.
Our price 1846, . & P. 116,
T.C.C. SUPPRESSOR CONDENSERS,
In tubular can 1:|u
. Pust rree.

2307, A.C.
long x

(05 x 1.

. (Tapped 3 ohms and 15 ohms vutpirt).
plug 4 suitable Transistors giving approx. 1 watt.
output, 30/-, P, & P. 2/-.
CONDENSERS. 5,000 mFd. 12 v. wkg.
3 x lin, dia. 2/- each. P. & P. 6d. each.
T.V. or AMPLIFIER. EDGE CONTROL PANELS
Twao 500k Lin. pots: one 500k Log: one /P mains
switch. Brand New 3/6 per panel. P. & P. 1.
3-PUSH BUTTON SWITCH UNIT. 4 siugle pole
changeover on each  push-button. Approa.
3y b v fin A absolite Barga at 4/6 each
P. & D1 cach,

MATCHED PAJR OF 2, WATT TRANSIETOR
DRIVER AND OUTPUT TRANSFORMERS.
Htack size 1) 2 1} x jin. Qubput trans. tapped tor
3 ohm and 15 ohm output. 10/= pair. plus 2+
P. & I’ Warth double.

Size

MARCONI QUARTZ CRYSTALS TYPES ZHB
Glass encapsulated, 2 wire lead out. Size 1{in. high
x un. dia.
available,)
RO Y

Following frequencies (Keys only

46, 13708, 13771, 13933, 15R66
0S50 b6, 14208, 14U71
11450,

P. & 1% Lis peraystal. 3 or more, Post

Harverson Surplus Co. Ltd. )
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3-YALYE AUDIO AMPLIFIER
MODEL HA34
Desigued for Hi-Fi
reproduction ol
records A.C. Mzing
operation.  Ready
built ou plated
heavy gauge metal
chassts, size 7

Incorporates ECt
ELS4, EZBG valves,
heavy dity double-
wound maing trabsformier and output transformer

matched for 3 ohm speaker, separate Bass,
'l_‘rublc and volume controls. Negative feedback
line. Output 4} watts. Front panel can be

detached and leads extended tor remote mounting
of contrals.

The HA34 _has been specially designed for uas and
our ]q:tmnm% kor.jer enables us to offer them
complete wit Nobs, valves, P. .\ l’
ete., wired and tested for only £4 5 0

TAPE DECKS
COLLARO STUDIO DECK. £10.10.0 plus
carr. and ins.
B.8.R. MONARDECK. gle speed. 25, per
sec., simple cantrol uses 5}in. spools, £8.15.0 plus
55 carr. and ins. (Tapes extra on hoth.)

5/6

STEREO AMPLIFIERS
Tncorporating 2 ECLS28 and 1 EZR0. heavy duty
Output, 4 watts
volume controls.

double-wound mains transiormer.
tone aud

per channel.  Full
Absolutely complete.
FEW
ONLY

BARGAIN PRICE Type ~C". Conplete mth unjversal bracket and
89/6 P & P. §/ stylii for Stereo, 1..P. and 74. Original list price
58/8, OUR PRICE 25/-. P. & .1 -.

QUALITY RECORD PLAYER AMPLIFIER
4 top-guality record player anmpliffier. Nize
Fin. w. x 2}in. . x 83{m, h. This an:plifier (which is
nged in a 29 gn, record player) cmplogs EBCC33
EL%4. EZR0 valves. Basy, treble and volume
controle, Complete with output transformer
matched for 3 nhin speaker. Ready built aud tested

PRICE 69/6 P. & P. 3/6
ALSO AVAILABLE. Mounted on board with
outpit trangtoriner amd Hin speaker, ready to
fit into cabinet helow. PRICE 89/8. P. & P. 46,

PORTAELE Y
CABINET
Uneut motor buard. Wil take above awplifier and
B.8.R. or GARRARD Auluchanger or single
Record Player tnit.  size I8 x 14 x 8in.
PRICE £3.9.6 Carr. 5/-.
L

CABINET. Will accommoadate dmpllﬂc‘r up to
7 x 4in. speaker and B.8.R. ot GARRARD anto-
changer or single player unit, Attractne rn\lne
covered finish., Overall mze 17 x 15 .
Supplied with uncut motor board. l‘th'h s 8.
varr. hi-,

a1 AR
All Brand New in Makers’ Original Packiug
SINGLE PLAYE£RS

B8 TI 3.10.0 Carr. 8/5
B.35.K. UGU7 with unit mounted pick-up arm
£4.18.8. Lurr. 4/-
AUTO CHANGERS
R8.R. TAl4 £5 19.6
Latest B.AUR. 19.6
Garrard ATH Mnono, £10 10.0
LATEST GARRARD AUT LIM. With heavy
dnty, 4-pale matar. FEW ONLY £7.7.0. (stamdard

Auto-Nlim £6.10.0).  tart. 5:- on each.

RG Al
B.S.R. TC85. High output cewpatinlc Stereo
Cartridge. Brand new. Complete with Stereos

L¥/7% gappiure etyiii and universal mounting

bracket. ()rlginnl price 44/1l, OUR PRICE

22/6. P. & P. |

RONETTE STEREO 105 CARTRIDGE. Atcreo!

LPiTH. Complete with two sapphire Original
OUR PRICE 24/-. P. & P. 1/,

Itst price 87/9.
COLLARO HI-FI STEREO T/O CARTRIDGE.

6 TRANSISTOR AND DIODE
SUPERHET
A first-class 2 wavebands transistor superhet.
@ Printed vircuit panel (size 8} x 4iin,). @ 3 pre-
aligned LF. transformers. @ High-grain Ferrite rod
aerial. @ All First-grade transistors. @ Car aerial
winding. @ Push-pnll output, @ All parts supplied
with simple instruvtions.
All paris sold separately.

at one thne.
£4.50 [T

ONLY

35 OHM SPEAKERS
Suitable for use with abore. 2in. Goodmans. Idral
replacement {or most pucket portables, 8/6, 3}in.,
12/8; din., 17/8; 7 x din., 21/-.
P. & P. 1,4 per speaker.

Portable CABINET
Hize approx. 94 x 61 x 3}in. ABuitable for above
1g 3}in. speaker. 25/.. P. & P. 2/

Het of parts if purchased

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

3 LY. trangformers, one oscillator coil, one driver

traneformer and wound Ferrite aerial (ned., long

and acrial coupling). 32/8 compleie, post Ii-

6 transistor printed ctreuit board to match, 8/6.

Post fid. Circuit diagrain 1 6 extra,

SPECJAL
TRANSISTOR BARGAINS
ALL BRAND NEW
GET 15 (Matched Pair) 15/-
ocT 5/=; 0C7e 8/-; AF117
Met of Mullard 6 transistors, OU44,
OCX1D matched pair, OCEI, -
DISWAN MAZDA
PXAlIOL 6/8;
R.F. ack:

718
04

XaAlud 678,
J—PNALUZ M
OC 44 and Oy

XALUL I

s (Equiv.
k

8 ‘nnslsﬂug of
Matched pair PXCI71, mounted
heat sinks (Equiv. OCHLD and Q€81 |
ALL TRANNISTORR® POST FREE.

cn)mpleu wnh
12/8

E.M.), 4.speed Player and P.U.
FURTHER HUGE
PURCHASE enables us
to offer these at

67 l6 P. & P
4/6.
Heavy 8fin. 1nctal
turntable. Low flutter
performance  200/250 ¢
v. shaded motor with
tap at  4sv.  for

amplitier valve fila-
ment T required.
Twrnover LP/78 head.

E NEW HARYERSON KIT FOH THE
CONSTRUCTOR
A realiy excellent
all  purpase AL
taing 200/240v .
AMPLIFIER  KIT
TYPE HSL ‘FOUR'
3 VALVE, 4 WATT

Specinl features in-
clude:

@ Heavy duty doable-wound mains travsformer
with electrostatue sereell. @ Scparate Bases, Trehle
and Volume controls, giving tully vanable boost
and cut with rnpimuam insertion loss. @ Heavy
negative feedback loop over 2 stages ensures tugh
output at exvellent goality with very low distors
tion factor. @ Suttable fur uge with guitar, micro-
phene or record player. @ Provision for remote
mounting of controls or direct on chaessis. ® All
this builds onte a cha size onlv 7%in. wide x din.
deep. Overall hejght @ All Lumpnm‘nn atnd
valves are brand uew. . Very clear and concine
instructions etahle even the incyperienced ama-
teur Co eonstrnet with 100, sucvess. @ Sapplicd
campiete with valves, autput transtormer (38 ohms
only), sereened lead, wire, nuts, bolts, solder ete
(N extras to buy} Pox P,
PRICE 5+
Comprehensive cireuit diagram, practical layout
and parts list 2/6. (Free with Kit),

HARVERSON SURPLUS CC. LTD.

SEE

LEPT 170 HIGH ST., MERTON, S.W.19

PAGE Open all day Saturday

FOR A few nunutes from South Wimbledon Tube Station

MORE PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K.ONLY,P. & P. ON OVERSEAS
ITEMS ORDERS CHARGED EXTRA.

SEND STANPLD ADDRESSED ENVELOPE WITH ALL

CHErrywood 3985
Early closing Wed. | p.m.

(Please write cleoarly)

ENQUIRILS

10,14 WATT HI-FI AMPLIFIER KIT
A ebylishly
finished
monaural
amplliier
with an
ontput of
14 watts

2

ELS4s  in
gush-pull
uper rep-
rodluction of
both music
ant specch —7

with  negli- ? '}

gible hum. ! ‘

deparate inputs for mike and gram. allow records
anid announcemeuts to follew each other. Fully
shrouded section wound vatput transformer to
match 3-15( speaker and independent volume
mmrols and separate bass mnd treble controls are
ing geod Jift and cut. Valve line-up

SLB4y 83, EF&6 and LEZR0 rectifier. Bimple
{netruction booklet 176, (Free with parts). o
All parts sold separately. oxLy£6. 19 " Twg

Alro availahle ready huilt amd tested anple\e with
standard input jack sockets. £8.,15.0. & P. 6/6.
Carrying Case for above 88/8 P & F‘ 4/~
HIGH GAIN 4-TRANS|§TOR
PRINTED CIRCUIT AMPLIFIER KIT

Type TALl

@ Peak output in excess of 13 watts. @ All standard
British components. @ Brill on printed circuit
panel size 8 x 3in. @ tienerous size Drivar and Output
Transformers. @ Output transforiner tapped for 3
ohin and 15 ohny speakers. @ Transistors (GET 114
or 81 Mullard OCX1D and nmatched pair of OC31op
® 9 volt operation. @ Evervthing supplicd. wire
battery clips, sokizr, etc. @ Comprehensive. easy ter
follow wistructions and cireni diagram 1/6 (Free with
Kit). All parts sold separately.

SPECIAL PRICE 45/- P. & P. 216

Also ready bt and tested, 52/8. P, & P.
4 pair of TA1'x are ideal we stereo

HARVERSON'S FN. TUNER Mk. |

® F.M.
tuning
head by
famous
maker.
® Guar-
anteed
non-drift
Per-
meahility
tuning. 'q
[ ] Fre-
quency coverage 88/«
100 Mex, @ UAS1/-
balanced diode ovutput. @ Two LF.
sliscriminator. @  Attractive maroon
Hdial (7 x Bin. flaes). @ Melf powered.
suality mains  transformar  atud
® Valves uged 1€
trectitiery. @ Full

2/6.

stages and
and  gold
using a gool
valve rectitier.
R, two EFs0's and EZK0

Iritled rhassis, @ WNize of com-
pleted tuter 8 x 6 x 53in. @ All parts sold separatel
Ret ar parts if parchasel ar one time £5.1
plis %/6 P. 1" and ins. ¢ irenit disgram and
tructions 1 6 post iree. Mark II Version as abo\ol
but cowmplete with magie eve, frout panel amd
brackeis, £8.12.86, P. & P 8/8

Mark III Version as Mark [ it with ou1put utage
(ECL%2) and tone contral. £7.7.0. P. &
Handsome Metal Cabinets. Choice of (‘re_v. Black
or Gteen. To fit Mark 1, 25/-. P. & P. 2/6. To fit
Mark U1, 17/8. P. & P. 2%,

SPECIAL PURCHASER TURRET TUNERS
By famous maker. Briand 1w and ubused. Complete
with PCCR4 and PCFS0 valves, #4-3% Me s LT,
Bisewits for Channels 1 &0 5 and N to Cirenit
diagram supplied. ONLY 25/- vach. . & I 26,

BRAND NEW CYLDON F.M. TUNER HEAD
Permeability tuned, s¥-MHG Mc/e,  Printed circuit.
sereened unit ready for direct mounting
10.7 Me's. 1P O/P. Supplied complete
with BCORS valve and full cirenit diagram,  Aerlal
inpnt cirenit suitable for cither 75 obmn ul\lmlnmed
or B0 ghi balateed. Rize only in, w. x 2Jin. d
T¢in. h. (25w, high with valve).  Linuted numlnr
anly at 2576, P& Po1d
Also avaitable 10.7 Me s 1L F
11/8 pair, P& 1IN 1 6.

GORLER F.M. TUNER HEAD
L1000 Me o, 10.7 Me's, [ F 15/e, pins.1/9 . & P,
(B0 sS yalve, 8/8 extra)

trans. and dise. traus
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TRANSISTORS
ACI15 4/- | OAT9 3/-] OC75 5/8
AC155 4/- | QA8L 2/- | OC76 8/6
AC156 5/8 | 0A85 3/-1 0C78 8/-
ACl5¢ 5/ | OA86 4/- | OCT3 8/-
AC113 5/6 | OA%0 3/- | OC81 5/6
AC157 T~ | OA9L 3/- | 0C82 10/-
AD1 25/- | OAG5 3/6 | OC83 4/-
AF102 27/6 | OC16W 35/- | OC84 8/-
AF114  11/- { OCl19 25/- | OC139 8/-
AF115 10/6 | OC26 25/- | OC140  19/-
AF118 5/-| OC35 12/- | OC141  31/-
AF117  9/6 | OC36  21/6 | OC169  10/-
AF118  20/- | OC4l 8/- | OC170 8/6
AF124  11/-. QC42 6/- | OC171 6/-
AF125 10/6 | 0C43  12/8 | OC200 10/6
AF126  10/- | OC44 5/-10C201  29/-
AF127 9/6 OC4 5/-1 OC202 24/6
BY100  7/6' OC70 8/6 | 0C203 13/-
BY114 6/- 0OC71 4/3 | OC204  19/-
GET113 6/9 | OC72 5/6 | OC812 8/-
GET114 6/6 ' 2xOCT2 MATI00 7/9
GETI115 9/6 | matched MATI01 8/6
GETI116 17/- pair 16/- | MATI20 7/9
OAT0 3/-10C73 18/- | MATI12! 8/6
QA3 3/- 1 OCT4 8/-1 ADTI140 15/~
SETS OF TRANSISTORS
S8et No. 1: comprising OC44. 2 x QOC45.
0C81, matched pair OC81. 20/-
Set No. 2: comprising OC81, matched pair
0C81, 10/-.

CATALOGUE

Our latest 1964/65 Catalogue is now avail-
able. Copies have been sent to many of
our regular customers. If »ou have not
received your vopy please drop us a card.

Please send 1/- in stamps.
Trade catalogue now available. Please
apply on husiness tetter-heading.

TERMS: Cash with Order or C.0.D.
Postage and PPacking Charges extra.
Single valves 8d. Minimum PParcel
Post charges 2/-, Please include
sufficient postage with »our order.
Minimum C.0.D. fees and postage
/6. These Postal Rates apply teo
U.K. only. For full terms of business
see  inside  cover  of catatogue.
Personal shoppers 9 am. to 3 p.an.
Mon. to Friday, Saturday 10 a.m.
to 1 p.m.

PRACTICAL WIRELESS

ALPHA

RADIO SUPPLY coO.
103 LEEDS TERRACE
WINTOUN STREET
LEEDS 7

£/

November, 1964

RECORD PLAYER AND TAPE DECK UNITS

BSR Monarch UAl4, £6.6.0.
Stereo Version. £6.17.8.
BSR Monarch UA15, £6.19.6.
Stereo Version. £7.15.0.
£3.10.0.

7.1
BSR Monarch TUL2.

Batterv version of above, £3.17.6.

BSR Monarch GUT. £3.17.6.

Battery version of above, £4.4.0.

BSR Monarch TD2 Tape deck. 2 track, £8.8.0.
4 track version of above. £8.9.0.

Garrard Autoslim, £6.19.6.

BSR Monarch TDI10 Tapedeck. 2 track, £9.9.0.
4 track version of above, £10.10.0.

Garrard Autoslim De Luxe Model ATS, £11.5.0.

ALPHA

GOODMAN HIGH FIDELITY LOUDSPEAKERS

N 8" Axiette 8. 6 watts. £5.5.7: 10" Axiom 10, 10 watts. £6.5.11:
127 Axiom 2201, 15 watts, £10.17.4; 12° Axiom 301. 20 watts, £15.4.8;
/ \ 91 Axiom 80, 6 watts. £20.6.5! 12 Triaxiom 1220, 20 watts
£18.10.0.
MICROPHONES DMI11 Dvnamic
MIC 39/1 .. GCMS5 Guitar
MIC 40 .. BM3 45/~
MIC 45 .. 00 19/6 All the above are listed and illustrated in our
Foster DFI Dynamic 600 ohms. 39/8 current cutalogue along with mic. stands ete.
Foster DFI Dynamic 50K ohms 39/8 MAINS TRANSFORMERS
DX 62 Dynamic ao 89/6 Primaries 200/230/250V
DX29 ....... 49/8 250-0-203v 80mA 0-4-6.3v 4A 0-1-5v 2A 21/9
CM21 Planet . 12/6 300-0-300v  80rnA 0-6.3v 4A 0-6.3v 1A 22/8
DM175 Dynamic . 330-0-350v 80mA 0-4-6.3v 4A 0-4-5v 2A  21/9
MC170 Crvstal. .. 250-0-250v 100mA 0-6.3v  4A 0-5v  2A 27/6
100C Crystal ..... 350-0-350v 100mA 0-6.3v  4A 0-5v  2A 27/6
DMI16HL Dual Imp 350-0-350v 200mA 0-6.3v  4A 0-5v  3A 55/-
MULTI-RANGE o
TESTMETERS 6 TRANSISTOR AMPLIFIER Té15 EKE
]]?gg}g ng‘g{é ﬁge 15WT—Two mixing and separatelv controlled inputs. Descrip-
Iéagle EP20K £4.19.6 tion: P/Pull Class B.P.A. set with inputs for microphone and
Eagle EP30K £6.19. gram. Operated from 12v. battery. Outbut 15 watts Peak into

15 ohm load. Fully mixing inputs. Pre-amblifier stage being of
such sensitivity that practically any make or type of micro-
phone may be used. Specification: Mic Sensitivity 2 m.v. (600
ohm). Gram sensitivity 200 m.v. (100K). for full output. Frequency
response +3 dB 60 c¢.p.s. to 7 K¢/s. Harmonic distortion 1% at

Leather Case for above

19/8,
Eagle EP50K £9.19.6
Lezather Case for above

Caby M1 £2.14.0 10 watts. Current Conswnption: Quiescence 270 mA. Average
Caby Al10 £4.17.6 Sveech Music 1.3/1.5 Amps. Size: 9" x 54" x 6}". Weight 67 1bs.
Caby B40 Special Feature: Sensible size permits generous heat sink

Altham 200H £5,5.0

Tavlor 127A £10.10.0

Leather Case for above
£2.5.0.

which is 10 swg. aluminium and occuPies whole of roof area.
Accent 1s upon reliability. even to eatent of hand-made wire-
wound resistors. Useful output cven when worked from car
battery down to 10v., £16.10.0.

is

of other manuals.” L.G. West Wickham.

are the best books on the subject as they explain in simple
language what other books make hard going of.”
Hartlepools. ‘7 /ey have a wonderful system of tmparting
H.C.L. Leicester,
contrast to the manv text books | have attempted to struggle
through.” J.G. Rugby. A TECH- PRESS PUBLICATION

the subject to the beginner.”

POST NOW FOR THIS OFFER I/

The New Picture-Book’way of learning

BASIC

You'll find 1t easy to icarn with this out-
standingly successful new pictorial method—
the essential
sunplest language, one at a time; and each

drawing.

The series will be
of exceptional
value in training

mechanics
technicians in Electri-
city, Radio and Electronics.

WHAT READERS SAY

“After yeading section on Filter Circuits once, 1 understood
more about them than in a whole year from the obscurtites

ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

The books are based on the latest research
mmto simplified learning techniques. This
has proved that the Pictorial Approach
to learming is the quickest and soundest
way of gaining mastery over these
subjects.

To Selray Book Co.
60 Hayes Hill, Hayes, Bromley, Kent

Dlease send me Without Obligation to Purchase, Basic Electricity/
Basic Electronics on 7 Days Free Trial. 1 will either return sot
carriage paid, in good condition within 2 davs or send down payment
ot 15/- (Basic Electricity) tollowed by 6 tortnightly payments of
10/-.  {rown payment of I5/- (Basic Llectronies) toilowed by
6 tortnightly payments ot 12/6. Alternatively, 1 will send 68/
(Basic Electricity—35 parts). 81/- (Basic Electronics—6 parts) post
free. This offer applies to United Kingdom only.

Tick against set required (only one sct allowed on free trial).
BASIC ELECTRICITY [J BASIC ELECTRONICS O

Signature ... ...
(If under

facts are explained in the

Ilustrated by an accurate, cartoon-type

and

“I smust say they
C.B.

“What a

21, signature of parent or guardian)

Name
BLOCK LETTERS BELOW

FULL POSTAL

Address
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SHEFFIELD

2in. diameter speech coils,

at frequencics down to 25 c.p.

Dual Cone in second qm-al\(-r reproduces frequencies up 1o 17,000 c.p.s.

Heavily made ¢abinet of convenient size 24 X 21 X 14in. has an exceptionally attractive

cotering in two contrasting tones of Vynair.

For 200-250 v, to 50 ¢.p.s. A.C. mains operation.

Four jack socket inputs and two Independent vol. controls for simulténeous connection

of up to four instrument pick-ups or micrephones,

Senarate bass and treble controls providing more than adequate *Boost” or “Cut™.
EVEL frequency responsc throughout the audible range.

SUPLERIOR TO UNITS AT TWICE THE COST.

Send S, ALE, for leaftet
()l{ DEPOSIT of £4.3.0 and 12monthly
payments of £3,9.11. Carr. 17/6.

BASS-MAJOR 30 WATT GUITAR AMPLIFIER

A MULTI.PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT
FOR VOCAL AND INSTRUMENTALIST GROUPS

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

instruments

39z Gns.

% Incorporating two 12in. heavy duty 23-watt high fiux (17,000 lines) leudspeakers with
Designed for eflielently hnndllnz full output of amplifier

KS C. Gb GUITAR AMPLIFIER

gtt. high quality output. Incorporating
hlg flux 12in. 10 watt 12,000 line loudspeaker
Sensttivity 50 m.v. ngh impedance lack
input. Handsome strongly made cabinet
(size 14 x 14 X 7in. aPprox.) finished in compli-
mentary shades of Rexine/Tygan. 200-250

A.C. maln:
£9 19 6 ‘Or DEPOSIT 22/3 and 9 monr.hly
22 V.Y Puyment of ##/3, Carr. 7i6

LINEAR TRI‘,M()LO/PREA MP. UNIT
Desligned for introducing the Tremolo effect
to any amplifier which is fitted with a
reserve power supply point for smoothed

and 6.3 v. A.C. L.T. 'his applies to
practically all amplifiers of our manufac~
ture, and to those of several other manu-
raccltrers. The unit plugs into power supply

ahd any input socket or amplifier.
Oomrols are Speed (frequency of interrup-
tions), Depth (for heavy or light effect)
Volume and Switch. Three sockets are for
two inputs and Foot Swltch. 4 Gns

R.S.C. SENIOR 15 WATT LEAD or | R.S.C. B20 BASS GUITAR

RHYTHM GUITAR AMPLIFIER

High-fidelity push-pulf out-~
put. Separate bass and
treble ‘‘cut’ and “‘boost’
controls. Twin separately
controlled inputs so that
two instruments or “mike"
and pick-ups can be used at
the same time. Loud-
speaker is a heavy duty
high flux 12in. 20 watt
model with cast chassls,
Cabinet is well made and
finished as Junior Model.
Size approx. 18 x 18 x 8in.

Only 19 Gns. Carr.

10/-
Send S.A.E. for leaflet. Or DEPOSIT 39/11
and twelve monthly payments of 33/4.

50/60 c.p. s A C malns
operation. Frequencies
covered 650 Kcfs to
Mc/s continuous. Incor-
porates 5in. speaker.
Slide rule tuning dial,
‘8" meter, Internal fer-
rite aerial for medium
wave, Telescopic whip
aerial 59in, 10 section for
short waves. 1tted
sockets for optional out-
door aerial. Headphone,
external speaker socket. Other features are
electrlcal bandspread tuning, 0-100 logging
cale. Noise limiter, A.V.C., B.F.O.. stand
by switch. Size approx. 14 x 8 x 54n. Hand-
some grey crackle finished metal cabinet
with chromium fittings. Brand new w1t.h full
instruotions manual. Usual guarantee
TERMS: Deposit £3.15.0, and nine monthly

Bt Dbty GOMMUNIGATION RECEIVERS

HE-30 4 DBand
Continuous cover-
age 550 Kc/s to 30 Mc/s.
Iluminated slide rule
dial.Edgewise ‘S’ meter
0-100 logging scale.
Built in ‘Q’ multipller
aerial trimmer. elec-
trical bandspread,
noise limiter, controls
are: Function switch,
audio gain, selectivity,
{requency (B.F.0.),
Band selector, _LF.

gain, trimmer, A.V.C./
M.V.C. Swlt,ch ANL switch, main tuning,
bandspread tuning. Output for H/Phones or
standard speaker. Provides 1.6 wat
put. Size 15 x 10 x 7iin. For 220/240v 50/60
¢.p.s. A.C. mains. A highly efficient recetver
representing exceptional value at only

Post Free.
Gns,

TERMS: Deposit £5.4.0, and nine monthly
payments of 91/2,
Cash price if settled in 3 months.

Baimloe Felearca onl ¢
ashpriceifcleared On ATrT.
n 3 months v £24'1 5'0 Free.
SELENIUM RI‘JCTIFIERS
F.W. BRIDGE o
6/12v. la. .. 3/11 24 v. 20 amp .
f12v. 2a. .. 6/11 . TYPES H.W,
/13v. 3a. .. 9 150 v ‘40ma ..
6/12v, 4a. .. 12/3 250v. 50mA .
6/12v. 6a. .. 15/3 250v. 60mA .. 4/11
6/12v.10a. .. 26/ 250v. 80mA .. 5/11
6/12 v.15a. .. 35/ 250v.250 mA .. 11/9
ONTACT COOLED. 250 v. 75 mA, F

(Brlde) 10/11. 250 v. 50 mA, F.W. (Bl‘ldge)
8/11. H.W. 250 v. 60 mA, 5/11.

HI-FI 10-WATT AMPLIFIERS
Brand New Complete £7.19 Carr.
Units. = D 5/6

Manufacturer's discontinued Model. Push-
Pull output. Latest high efficiency valves.
Dual separately controlled Inputs for
“*Mike’’ and gram. Separate Bassand Treble
Controls. High Sensitivity. Output for 3 or
16 ohm speaker., Guaranteed tested and in
perfect working order.

| 9 GE REXINE COVERED SPEAKER
CABINETS, Full range for 127, 15" and 18°

Speakers, Cash or H.P,
Send S.A.E. for leafiet. fl’om 1 Gns-

I AVY DUTY LOUDSP AKERS IN

ANTIAL REXINE COVLERED
SFS. Type BGIL. Suitable for Bass
Speaker Unit 15in., High Flux,
30 watts. Cablnet size approx.
Only 184 gns. Or Deposit
and 12 monthly payments of 34/-.
Suitable Bass and Lead

43/-
Tvpe BGJI/2.
Guitar. Two 12in. high flux 15 ohm 25 watt
speakers, one with aluminium speech coil
and dual cone to provide smooth frequency

response from 25 to 17.000 c.p.s. Cabinet
size approx. 30 x 21 x 14in. Covered in two
contrasting tones of #Krey Vynalr and
Rexine. Rating 50 watts. Only 28 gns.
Orr Deposit £3.7.6 and 12 monthly payments
o -

FANE EXTRA HEAVY DUTY
LOUDSPEAKER 13in. TYPE 133,
40 watts. Total flux 375,000 lines. Ex-
tremely high sensitivity. 15 ohm volce
coil. Only 18 gns. or Deposit 37/8 and
12 monthly payments of 31/G.

FANE XTRA HEAWY L/SPEAKER
183, 18in.. 15 ohms. 60 watts, 3in. diam.
Speech Coil, Total Flux 375,000 lines.
High sensitivity. ONLY 24 ghx. or Deposit
51/- and 12 monthiv payments of 42/9.
Send S.A.E. for leaflet on 153 and 183.

|

1

AMPLIFIER

A highly efficient unit incorporat-
ing & massive IGin. high flux loud-
speakelr speclafly constructed to
withstand heaviest load condi-
tions. Rating & watts. Individual

bass and treble controls give
ample ‘“boost’™ and ‘“‘cut’ 'Wa
high impedance lack socket in-

puts are Sepsrately controlied.
All controls are conveniently
positioned in a recess on top of the
cabinet. Cabiret is of substantial
construction aand attractively fin-
ished in two_cortrasting tones of
Rexine and Vynair. Size approx,
24 x 21 x 13in. Dperation from
250 v. 50 c.p.s. A.C. malns.
D01 G \Or Dopmsic £3.2.0 and 12
1N r Depms .2.0 an
292 Gns. .monthly payments of 51/8.
Carr. 17/6.

TRANSRECEIVERS. Two-way Trans-
mitter Receivers. 9 tmnsistor S/H circuit.
Crystal controlled range up to 5 miles
according to conditions. Size of each unit
%’ x 3 x 1}in. Complete with batteries,
elescopic aerials and leather cases.

Brand new guarantesd £25 o o gei‘
el alr.

COMPLETE, POWER PACK KIT, 19/11
Consisting of Mains Trans., Metal Recti-
fier, Double electrolytic, smoothing choke
chassis and circuit. For 200-250 v. A.C.
mains. Output 250 v. 60 mA, 6.3 v.. 2 a.

R.N.C. POWER I H.l\ 39/9. Louvred
metal case only 8 « 5% X Stove
enamelled. For 206-350 v, AC malns,
Output at 4 pin plug and socket 250 v.
60 mA. fully smoothed at 6.3 v. 2 a, Suit-
able for power requirements of almost
any Pre-amj. or Radlo Tuner.

R.S.C. BABY A[ ARM or INTER-
COMM. KIT. Complete set of parts with
diagrams, etc. Housed in two polished
walnut fnished csabinets of pleaslng
design. High sensitivity. For 200-250

A.C. malns. Fully isolated. Controllable
at both units. Anintercomm. of this class
would normally cost £20-£30. Only 89/86,
carr. 5/- or assemblei ready for use 6 gns,

TRANSISTOR SALE. Mullard OC71 3/8,
0C45 4/11, 0C44, 4/11. OC72 4/9, OC81 4/11,
0C171 8/9, Ediswan XA101 3/9. XB102 3/9.
XAl112 3/9. XB113 3/, XB104 3/9, XC101A
3/9. Postage 6d. for up to 3 Transistors,
Ex. GOVT. S.\l()OTlllN(i CHOKE:
200 mA, 3-5 H, 50 ch
150 mA. IOH 500hm=
ohms, 8/9: 50 mA, 5 1,000 0

mA. 10 H, 100 chms 6[9. 60 mA 5-10 H,

ohms 2/11.

EX GOVT SELENIUM
RECT!FIERS 12w |s AMP
(BRIDGE) F.W.
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(Manchester)
Ltd.

R.S.C.

MAIL ORDERS TO:
54 WELLINGTON STREET, LEEDS !

Terms: CW.O. or C.O0.D. No C.0.D.
under £1. Postage 2/9 extra under £2.
4’6 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.

Morley  Street.

BRADFORD Nr Alhambra Theatre

(Half-day Wednesday)
[4 Lower Castle Street

BRISTOL Open 5th October
BIRMINGHAM

(No half day)
26 Osmaston Rd., The Spot

DERBY 75:ne Wednesday)
DARLINGTON

6 Gt. Woestern
Arcade, opp.
Snow Hill Station

13 Post House
Wynd (Half-day
Wednesday)

133 Leith Street
(Half-day Wed.)

EDINBURGH
GLASGOW
51 Savile Street

HULL (Half-day Thursday)
32 High S

LEICESTER (Halflfday El'r:::sday)

5-7 C M Arcad
LEEDS , Caitn, Saeses) Aresde
LIVERPOOL

238 Ed Road

LONDON (Hatf-dg;v El'rheursoda:y)

73 Dale Street
MANCHESTE

326 Argyle Street
.(Half-day Tuesday)

{No half-day closing)

8-10 Brown St.,
(Market Street)
(No half-day)

MIDDLESBROUGH [2¢ Nev

port
{Half-day Wednesday) .

SHEFFIELD

13 Exchange Street,
Castle Market Bldgs
{Half-day Thursday)

Ex. Gov. 2 v. Accumulators. 16 A H,
Size 7 x 4 x 2ins. Brand new. 4/9 each.
Three for 12/8, carr. 5/-.

Jason FMTI V.H.F./F.M. Radio Tuner de-
sign. Total cost of parts including valves,
Tuning dial, Escutcheon, etc., £6.19.6.

LINFAR L45 MINIATURE 4«5 WATT
QUALITY AMPLIFIER. Suitable for
any record playing unit and most micro-
Phones. Negative feed-back 12dB. Separ-
ate Bass and Treble Controls. For mains
200-250 v. 50 cfs. Output for 2-3 ohm speak-
er. Maullard valves EZ80, ECC83, ELS84,
Size only 7 x 5 x 5}in. high. Guaranteed
12 months. Only 6 &nw-. Send S.A.E. tor
leaflet. Terms: Deposit 24/9 and 5 month-
1y payments of 24/9.

R.S.C. 30-WATT ULTRA LINEAR

HIGH FIDELITY AMPLIFIER Al0
A highly sensitlive Push-Pull high output
unit with selt-contained Pre-amp. Tone
Control Stages. Certified performance
fizures compare equally with most ex-
pensive amplifiers available. Hum level
70 dB down. Frequency response +3 dB
30-20.000 c/s. A speciallv designed section-
ally wound ultra linear output transformer
is used with 807 output valves. All com-
ponents are chosen for reliability. Six
valves are used EF86, EF86, ECC83, 807.
807, GZ34. Separate Bass and Treble Con-
trols are provided. Minimum input required
for full our,puL is only 12 millivolts so that
KIND  OF MICROPHONE OR
-UP IS 5[ l’l ABLE. The unit is
designed r b SCHOOIT
THEATRES, I),\\' lI ALLS or OU
DOOR FUNUTIO! N, For use with
Electronic ORG. \'\ (-l i AR, STRING
BASS, etc. For standard or long-pla. ng
records. OUTPL l \l)( KET PROV
L.T. and H.T. for RADIO FEEDER U ,
An extra input with associated vol. control
is provided so that two separate inputs such
as Gram and “Mike” can be mixed.
Amplifier operates on 200-250 v. 50 cfs. A.C.

Mains and _has outbut for 3 and 15 ohm
speakers. Complete Kit of parts with fully
punched chassis and point-

116“3 to-point wiring diagrams

8 and instructions. If reguired

Carr. 10/-. perforated cover with carry-

ing handles can be supplied
for 19/9. The amplifier can be supplied, fac-
tory built with EL34 output valves and
12 months' guarantee, for 14 gns. Send
S.A.E. for leaflet.
TERMS: l)l POSIT 33/9 and 9 monthly
payments of 33/9.
Suitable microphones and speakers avail-
able at comjetitive prices

FANE HEAVY DUTY HI-Fl SPEAKERS

12in. 13 ohms. Cast_chassis. Exceptionalily
robust 2in. diam. Voice Coil Assemblies.
122/10 20watt, Sens.  122/10A 20watt. g gns.
122/1220watt, 7 gns.  192/12A 20watt, 8 gns.
122/14 22watt, 9gns.  122/14A 22watt, 10 gns.
122/1725watt, £11.17.6122/17A25watt.£12.17.8
13in. 15 ohis, Cast chassis. KExceptionally
robust 2in. diam. Voice Coil Assemblies.
152/12 20watt, 12 gns. 152/12A 20watt, 13gns.
152/1427watt. 14gns. 152/14A 27watt,15gns.
152/1735watt, 18gns. 152/17A 35watt, 17gns

12in, WATT

to

HIGH QUALITY
LOUDSPEAKER.
In walnut veneered
cabinet. Gauss 12,000
lines. Speech coil 3
ohms or 15 ohms.
Only £4,19.6. Carr,
5/-. Terms: Deposit
11/3 and 9 monthly
payments of 11/3.
12in. 20 WATT HI-

I. ()l‘l)\l' 3

N CABINETS,
Size 18 x 18 x 10in.
Fin 1sh as above.

Terms: Deposit 17/9 and 9 monthly pay-
ments of 19/9. Only £7.19.8. Carr. 8/6.
For larger types see page 613,

R.S.C. CORNER CONSOLE CABINETS

Polished walnut veneer
tinish. Pleasing design.

JUNIOR MODEL,
Size 20 x 11 x 8in. for
8 x 5in. or 10 x 6in.
speakers, £2.9.9.

STANDARDMODEL
Size 27 x 18 x 12in. for

8 or 10in. speakers,
£4.11.9.
SENIOR MODEL.

Size 30 x 20 x 15in. for
12in. Speaker. Suitable
Speaker systems be-
low. Only 7 gus.

AUDIOTRINE HI-FI SPEAKER SYS-
TEMS, Consisting of matched 12in. 12,
line, 15 ohm high quality speaker; cross-
over unit (consisting of choke, condenser,
etc.) and Tweeter. The smooth response and
extended frequency range ensure surprising-
ly realistic reproductlon. Standard 10 watt
rating £4.19.9. Carr. 5/-. Or Senior 15 watt,
£6.19.9. Carr. 7/6.

. BASS  REFLEX CARINETS,
VOR - MODEL.  Specially deslgned
for W.B. HF1012 Speaker, but suitable for
any good quality 10in. speaker. Acousti-
cally lined and ported. Polished walnut
veneer finish. Size 18 x 12 x 10in. Handsome
appearance, Ensures superb reproduction
for only £3.19.6.

STANDARD MODEL.

As_above but for

“A” indicates dual cone type. 30-17,000 | 12in, speakers. Size 20 x 15 X 13in. For
c.p.s.  Send S.A.E. for leaflets. Terms | vertical or horizontal use, £5.19.8. Set
available. of legs with brass ferrules, 19/6.

small club, ete,

High-fidel

JL.T. of 300 v
the supply of a
amptifier.

and i

ssembled rea ¢ 25/-
ments of 22/6 for assemhled unit.

for full output so that it

1ypes of pich-ups mul prﬂ('ll(allv all *
Bass and Treble Controls
lnm:-planm.v record equalxsalum
being 71 dB down, 15 dB of
25 mA and L.T

RSC. 4/5 WATT A5 HIGH-GAIN AMPLIFIER

A highly-sensitive 4-va

is required
¢ with the latest
n to all other
kes”, Separate
These give full
um level is negligible
ative feedbach is used.
o 6.3 V. 1.5 a, s avmlable for
Radio Feeder Unit. or e-Deek pre-

ad

are provided,

For A.C. mains input of "0(!-’30-200 V. 50 efs.
€hassis is not alive.
punched ehassis (with baseplate) with Gold lldllllll(’l‘ finish and
l -point wiring (ia. rnms and jnstructions. Exceptional val

3 ‘ra. Plus 3/6 carr., or deposit 22/6 and 5 monthly

Kit is complete in every detail

ue at only £4.15.0,

TTne
A design for a 3 vahe long and medium

SKYFOUR K. RIECEIVER,

wave 200-250 v. A.C. Mains receiver with
selenium rectifier. High gain H.F. stage
and low dIsLormon detector. Valve line-up
6KT7. S 6V6G. Selectivity and quality
excellent.” Simple to constrict. Point-to-
Point wiring diagrams, instructions and
parts 1list 1/9, maximum building costs
£4.19.6. inc. attractive walnut veneered
wood cabinet 12 x 64 x 53in.

TWE tN. R.A.3ohm 25/9: 15 ohm 25/9

P.M, SPEAKERS. 10in, W,B, “Stentorian”
3 or 15 ohms type HF1012 10 watts, hi-fidelity
type. Recommended for use with our All
Amplifier, £4.12.6. 12in. R.A. 3 ohms 10 watts
(12,000 lines), 59/9.

ARMSTRONG, DULCI, LINEAR,
ROGERS, LEAK and JASON EQUIP.
MENT, GOODMANS W.B. AND
FANE SPEAKERS, GARRARD AND
GOLDRING T/TABLES CASH or H.P.

R.A. in. DUAL CONE 3 ohm 8 watt

Speahers. Ideal for Stereo. Only 39/0 ea.

R.S.C.BATTERY TO MAINS CONVERSION UNITS

R.S.C. BATTERY TO MAINS
Type BM1. An all-dry battery
eliminator. Size 5} x 41 x 2in.
approx. Completely replaces
battery supplying 1.4 v, and &
90 v. where A.C. mains 200-250
v. 50 ¢/s isavailable. suitable
for all battery portable
receivers requiring 1,4 and
30 v. This includes low con-
sumption types. Complete
kit with diagrams, 39/9, or
ready to use, 46/6.

Type BM2. Size 8 x 5§ x 2}in.
Supplies 120 v. 90 v, and 60 v
40mAand2v.0.4a. to 1 amp.
fullv smoothed. TFherehy
campletely replacing lmlll
n batteries and L.T
when

CEIVERS normaliy ualng
2 v. accumulators. Complete

kit of parts with diagrams and instructions,
49/9, or ready for use, 59/6.

SUPERNET ER UNIT, Design of
a high quality Radio Tuner (specially
suitable lor use with our Amplifiers).
Delayed A.V./C. Controls are Tuning,
W/Ch. and Vol. Only 250 v, 15 mA H.T. and
L.T.0f 6.3 v. l amp. required from amplifier.
Size approx. 9 x 6 x 7in. high. Simple align-
ment procedure. Point-to-Point wiring
diagrams. instructions and priced parts list,
with illustrations, 2/6. Total building cost
£8.5.0. 5.A.E. for leaflet.

MULTI-METER, CABY MI, ‘:‘wnc]t,ivil,y
2,000 ohms per volt. A.C. and D.C.. 54/-.
A0, Basic Mceter sensitivitv 153 micm-
amps A.C. and D.C. ranges £4.11.6. K.40.
Sensitivity up to 10.000 ochms per volt A.C.
and D.C., £6.2.8. 30,000 ohms per volt, with
overload buzzer, £8,19.8.
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AUDIOTRINE HI-FI TAPE RECORDER KIT 25%

REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN IIOUR

Incorporating the latest Collaro Studio Tape Transcrintor. The Audiotrine High Quality Tape Ampllﬂer
lux P.M. Speaker, empty Tape Spool, a
Reel of Best Quality Tape and a Handsome Portable Carrying Cabinet tastefully covered in two con-
trasting shades of Rexine and Vynalr, size 14} x 15 x 8}in. high and circuit. 'I‘ot.al cost if purchased ind-
8s. S.A.E. for leaflets.
Cash price u’ settled in 3 months.

with negative feedback equalisation for each of 3 speeds. High F!

ividually a

Sproxlmanely £40, rformance equal o units in the £60-£80 ¢
TERMS.

Per
cposit £2.13.9 and 12 monthly payments of 44/-.

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A1l

PUSH-PULL ULTRA LINEAR i
OUTPUT ‘BUILT-IN’ TONE -
CONTROL PRE-AMP STAGES

Two input sockets with assocClated controls

allow mixing of “mike” and gram., as in Al0

H.lcgh sensltlvlty. Includes 5 valves. ECC83,

1.84, E281. High Quality sec-
tlonally und oufput transformer specially
designed for Ultra Linear oberation and reli-
able small condensers of current manufac.
ture. INDI UAL CONTROLS FOR BASS

AND TREBLE “Llft" and “Cut" Frequency

response — 3 dB_30- 8ix negatlve

feadback loops. Hu level dB down. LY

23 millivolts INP required for FULL OU'I‘PU'I‘.

ty ®3 of pick-ups and microphones. Comparable with the very best designs for $TAN-
RD or LONG PLAYING RECORDS, For MUSICAL INSTRUMENTS such as

‘!TR NG BASS, LEAD OR RHYTHM GUITARS, etc,

OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v, 1.5 a. For supply of &

RADIO FEEDER UNIT. 8ize approx. 12x 9 x 7in, For A.C. mains 200-250v. 50 ¢.p.s. Output

for 3 and 15 ohms speaker. Kit i3 complete to last nut. Chassis i fully punched. Full

instructions and point-to- poln: wiring dlagrams suppled. Only Gns Carr.

(Or factory built 51/- extra - 10/-.

If re ulred louvre metnl cover with 2 carrying handles can be supplied for 18/8. TERMS

ON MBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send

S.A.E. fort' %‘llustrated leaflet detailing Cabinets., Speakers, Microphones, etc.. with cn.sh
Cr' €rIms.

LINEAR TAPE PRE-AMPLIFIER. Type LIY1, Switched Negative feedback

Equalisation. Positions for Record tiin,, 3 in., 7¢in. and Piayback. FM84 Recording

Level Indleator. Desjgned primarily as the link hetween a Collaro Tabe Tran-

scriptor and a high fidelity amplifier, but suitable for almost any Tape Deck.
Only § gns. S.A.E. for leaflet.

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

A complete set of partsfor the construction of astereo-
phanic amplifier giving 6 watts high quality output on
each channel (total 10 wats). Sensitivity 1s 50 milli-
volts. Sultable for all crystal stereo heads. Ganged
Bass and Treble Control give equal varlation for “llﬂ,"
and ‘‘cut’”’. Provision {s made for use as straight
(monaural) lo-watt amplifier. Valve line-up ECC83,
EC Z81. Outputs for 2-3 chm speakers

Point-to-Point wmng diagrams and In- 8 Gns

structions supplied. Send S.A.K. for leaflet L]
Full constructional details and price list 2/8. Carr. 10/-.
Kit can be supplied assembled and ready to use for 58/6 extra.

Suitable for use with all makes and

GNS.
Carr.

PAIRS OF
SOLDERED
JOINTS
PLU
MAINS

! LU‘{I,

R.S.C. GRAM. AMFELIFIER KIT. 3
watts output. Negativefeedback. Controls
Vol., Tone and Swlt,ch. Mains operation
200-250 v, A.C. Fully isolated chassis.
Circuit, etc., sup) lled »nly 38/9. Carr. 3/8.
11I-FI CRYSTAL PICK-UP HE
(Cartridges.) Acos Standard replacement
for Garrard, B.S.R. and Collaro. 16/9.
Acos_ Stereo-Monaurel, 29/9. Ronetts
Stereo-Monaural 39/9, B ereo 39.9.
BRADMATIC RLC(M{I)]\(- HEADS,
High Impedance Record/Playback 82f-.
Low Impedance Erase, 12/6.
MARRIOTT RECORDING HEADS.
High Impedapce., Record/Playback., Low
Impedance, Erase, 25/- pair

PICK-UP ARMS. Complete and with
rncver Cartridge 28/11

NP110 14/9, R.T.C. 19/9, Acos Mic 40 £25/9.
Acos Mic 45 20/8, S é)e Acos 38-1
39/9, BM3 with neck bnnd and heavy table
stand §9/9. Lapel typ= 20/9.
COLLARO JUNIOR, 4-gpeed Single
Player Unit and Crystal Pick-up with hi-ft
Turnover head, Only 23,19,
B.S.R. UAI4 4-3p’d AUTO~CHA\(;ER9
with hi-fl turncver heed, £8,18.6. Carr. 4/6.
GARRARD AU TO-SLIM A-SPI-,ED
AUTO-CHANGER with high ﬂdeuty
pick-up. Latest model. For v
AC. ma.lns. £7.17.6. Carr. 4/6.
RARD AT¢ AUTO-SLIM Q
4.SPEED AU TO(‘llA\(xl-‘Rb.
Turnover GC8 head. for 200-250 v. A.C.
mains, £11.8.0.
GL3A MINIATURE 2-3 WATT GRA‘V[]
AMPLIFIER. For use with any single.
or auto-change unit. Outgluc for 2/3 ohm ,
speaker. For 200-250 mains, Size’
11% x 2} x 2¥n, Controls: Vol. and Tone}
with Switon. Only 58/8. e

SENSATIONAL
STEREO OFFER

A combplete set of parts

t0 oconsiruct a good 4 Gns'

quality Stereo amplifier with an

undlstorted output total 6 watts.
C. mains Input of 200-250 v.

ASSEMBLED
4 amps 6/12 v. /12 v.
Fitted Am-
meter and
varlable
charge rate

Sensmviny 130 m.v._ Ganged Vol. selector. Also
and Tone Controls. Preset balance selector plug
control.  Full {nstructions and for6 v, or 12 v.

charging. Louvred steel case with stoved

r diagrams lied, Stereo
wiring diagrams supplied rey hammer finish. Fused and ready

Pick-upb Head 19/9 extra with above

Fitted Ammeter
and selector

ished attractive
hammer  blue.

Fused, ready for
use with mains

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

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

BATTERY CHARGER KITS|
Conaistiny

former, w. 0,
Rectifier, well ventilated steel
case. Fuses. Fuse-holders,
Grommets. panels, Heavy Duty
Clips, circuit. Carr. 3/6 extra.

2 amps.

6v.orl2v.2amps........
6 v. or 12 v. 2 ambps, inoli

sive of Ammeter..
§v. or 12 v. 4 amps, with

only. or use with mains and output 59/9 andoutputleads, | Ammeter and variable
leads and battery clips. Carr. 4/6. 9 I9 Carr, charge rate selector. .....
and 5 monthly 3/9.

HEAVY DUTY CHARGER KIT paymfa;m Ofpﬂg}i 12/~

6/12 v. 8 ambs,., variable output.

6/12v. l amp. 27/9
Less meter.

CHARGER AMMETERS
0-1.5 a.. 0-4 a., 0-7 a., 8/9 eac

Consisting of Mama Transformer
230~ F.W. (Bridgo) Selen-
{um Rectiﬂer. Ammeter, Variable

CHARGER KIT, 12 v, 14 AMP Or 24 v. 7T AMP
Consisting of mains trans. 200-230-250 v. F.W. (Bridge) Selen-

CHARGER KIT, 12v. 10 Amp.!

Panels.] ium Rectifier. Ammeter, Fuses, Variable Resistor, Heavy | with varlable charge rate
g?@g" li%nstég sgfscemglder ansd Steel Stove enamelled case and Circuit, Only £0.19.8. Carr. adjustment and ammater
oircuit, 59/9. Carr. 4 15/-. Please state if 12 v. or 24 v. kit required. ,19.8. Carr. 10/~

FULLY )
ARANTEED

R.S.C. MAINS TRANSFORMERS (.

mnt Imy )rc nated. Prim- | FULLY SIIROUDED (Lonunued)—-
e o P L el Msereanet 205y 20mA. 6. 41‘ G, Sy 3o 5719
TGP SHROUDED DROP THROUGH | *50 7" T"- gl S3v )
-0-950v. 70mA., 6.3v. 2a, 0-5-6.3v. 22 17/8 | 450.G.450y" 250m A, 6.3v. 4a. C.T. 5v. 3a 69/9

b S (Y B :{‘; 22 198 L OUTPUT TR ANSFOR IS

2300250y, 100mA. 63v. 3.68a, C.T. 1019° Mé%gcet .E?at.te'r-y Pe.n.t.ode.fis :1 for 384, a7
2300, 250y I AN s oV e 65-6.3v. Sa 27/9 | gmall Pentode. 5.0000 to3a .. .. 4/6
300-0-300v: 130m A, 6.3v, 4a, 6.3v. la, for Small Pentode. 7/8,0002 to3Q.. .. 4/8
Mullard 5] Amplifier .. 33/9 | Standard Pentode 5.0000 to 31 .. 59
300-0-300y. 100mA, 6.3v. 4a. 0-5-6.3v. & 27/8 | Stangard Pentode 7.0000 to 312 .. Big
. 100mA. 6.3v. 4a, 0-5-6.3v. 3a 27/9 10.000Q to 30 5/9

350-0-350v. 150mA. 6.3v. 4a. 0-5-6.3v. 3a 85/9 | psh-Pull & watts, EL84, or 6V6 0 30
LY SHROUDED UPRIGHT | _or matched to 150 9/9

50-0- mA. G3v. 2, 0-5-6.3v. 2a Push-Pull 10-12 watts to match 6V6 or
Mldget type 2& x3x3 . 1711 EL84 to 3-5-8 to 150 19/9

250-0-250v. 100mA., 6.3v. 45. 0-5-6.3v. aa. 8/9 Following types for3and 150 spoakers
300-0-300v. IOOmA 6.3v. 4a, 5v. 3a 8/9 | Push-Pull 10-12 watts 6V6 or EL.84 .. 18/9
v. 130mA, 6.3v. 4a, C.T. 6.3v. Push-Pull 15-18 watts, 616, KT66 .. 22/8
1a. for Mullard Amplifier 36/8 | Push-Pull Mullard 510 Ultra Lincar .. 28/9

350-0-360v. , 6.3v. 4&. 0-5-6.3v. 34 28/@ | Push-Pull 20 watts, <ectiona]|y wound
350-0-350. 150mA 6.3v. 4a, 0-5-6.3v. 3a 37/B | 6L6. KT66, L4 etc. .. 9/9

MIDGET MAI
50 cfs, 250v. B0mMA,
250-0-250v. 60mA., 6.
Both above size 2% x 2{ x 25111
FILAMENT TRANSFORMERS
All with 200-250v. 58 cfs primaries 6.3v.

Prlﬁarles 200—260
. 12/1 ].5

1.5a, 5/9; 6.3v. 2a, 7/8; 12v. la, 7/113
53v. 3o, 8fils 6.3v. fa, 17/6; 12v. liad
twice. 17/6. 4

SMOOTIING CIHOKES
150mA, 7-10 H, ohms

ms
(‘IIAR(.I-JH TR A\VBFOR\IHR\ t
All with 200-230-250v. 50 c¢/s Primaries;.
0-9-lav 1ja, 12/9; 0-3-15v. 2a. 14/9; 0-9-15v,
3a, 16/9; 0-B-15v. ba, 19/9; 0-9-16v. 6a, 23/8:
0-9-15v. 8a. 28/9.
AUTO (Step up/Step down) TRANS.
0-110/1 230/250v. 50-80 watts. 13/8: 250

39/9. 150 watts. 27/9.

\ll( R()l’llO\ll TRANSFORMERS
120:1 high grade, clamped. 8/9.
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INTRODUCING THE R.S.C. STEREQ/20 HIGH FIDELITY AMPLIFIER

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

Facilities include:

* Threc-position tone
switeh.

compbensation

* Sterco/Mono switeh
monaural eutput of
he obtained.

s0 that peak
28 watls ean

* NSeparate Bass Clift’ and ‘eut’ and
treble “HifC and *eut’ controls.
* Ncon panel indicator,

SUITABLE for ‘MIKE', GRAM, RADIO
OR TAPE.

INTENDED FOR THE HOME or STUDIO
BUT EQUALLY SUITABLE FOR LARGE
HALLS OR CLUBS,

For operation on standard 200-250v. A.C.
mains.

P Tt

L
Cumplete set of parts Carr.
with point to point IZGNS, 10/-

wiring diagrams and

instructions, or Factory assembled. tested
and supplied with our usual 12 months'
guarantee for 16 gns, Or DEPOSIT 37/9
and nine monthly pavments of 37/9,
Protective wooden cabinct covered in pleas-
ing shade of leathercloth and fitted carrying
handles and plastic feet 59/9 extra or
DfEé’/()sIT 6/9 and ninc monthly payments
0 9,

Based on a current Mullard design and
employing valves ECC83. ECC83, ECLSS,
ECL86, ECI.86, ECL86, EZ81.
Output transformers are high gquality
scctlonally wound to required specification.
Output matchings for 3 and 15 ohm speakers
on each channel.

FREQUENCY RESPONSE 4 2dB. 30~
20.000 ¢.p.s, Hum tevel 65dB down.
SENSITIVITY: 15 millivolts maximum.
Send S.A.E. for illustrated leaflet.

R.S.C. COLUMN SPEAKERS

Cabinets polished walnut fnish. Ideal
units tor vocalists and public address
systems.

Type €38 20 watts for 15 ohms and 100v.

Hne. Fitted five 8in. high flux P.M.
Ejpeaker‘s andjzmati((;hing transtormers.
Size approx. 42 x Carr.
x5 GNSI 1()/.
Or

n.
Deposit 34/9 and nine monthly pay-
ments of 34/9.

Type €57 as above model but 10 watts
rating and incorporating five elhptical
speakers with an overall size of approx.

26 x 9 x 4in. 11 gns Carr.

716
or DEPOSIT 25/9 and nine monthly
payments of 25/9,

av.

TRANSISTORISED
MICROPHONE MIXER

Enables mix-
ing of up to
4 instruments,
i.e. mic, tape,
tunes,
o into
single output,
Compact and
completely
self-contained
uses standard
Inputs and outputs take
PRICE 5

battery.
standard plugs.

THE _
AUDIOTRINE
3D/1

A complete three di
phragm high fidelit
loudspeaker unit de-
signed to occupy a
minimum of space.
Depth is only approx.
8in. Height 24in. Width
15in.  This has been
made possible by the
latest developments in
loudspeaker design
The 12in. cast chass
Bass unit has a reson- a
ant frequency which is

extraordinarilv low. It has a second
diabhragm which extends the frequency
range to 17,000 c.p.s. A further speaker
oberates only on the middle frequencies
and ensures_a smooth response from 40-
17.000 c.p.s. Rating 20 watts, Imp. 15 ohms.
Cabinet finish {s either polished walnut
veneer, or leathercloth to match stereo/20

cabinet, Hlﬁhly recomnfliended for any
Stereo  or ono amplifier.
surely the best value ever at 11GNS'

Or Deposit 25/9 and nine monthly pay-

LEEDS,

LIVERPOOL,

LONDON, MANCHESTER,

MIDDLESB-OUGH,

SHEFFIELD

R S c BRADFORD, BRISTOL, BIRMINGHAM, DERBY, DARLINGTON, EDINBURGH, GLASGOW, HULL,
ond oo LEICESTER,

ments of 25/9
PAGE 614 FOR|
ADDRESSES

"HOME RADIO CATALOGUE

New Edition! New Policy!

With the arrival of the 10th Edition of the famous Home Radio Catalogue we announce a fresh

policy. The new price of 5/- will just cover the cost of the paper and printing, but on the first page

of the catalogue you will find 5 coupons, each worth /- if used as directed. Briefly the system

will operate thus: for each complete £1 of your order you enclose one of the coupons and deduct

1/- from the money you send. There is no time limit so if you purchase £5 worth of components

from us—even though spread over several

years—your cataloguc will have cost you

nothing!

We nced only add that our new Catalogue
is bigger and better than ever . . . so fill in
the Coupon, enclose 6/- [5/- plus 1/~ postage],
and pop it in a letter box right anay!

NAME

PLEASE WRITE YOUR NAME & ADDRESS IN BLOCK CAPITALS

ADDRESS

www americanradiohistorv com
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BACKED 8

Amazing performance and specfica tion

tuning eondenser. Ferrite rod aerial for M & I waves and telescopice aerial for 5 Waves,
Real leather look case with gilt trim and shoulder and hand straps. Size 9 x 7 X 4in. abprox.
‘The perfeet portable and the ideal ear radio. (Uses PP7T battery available anvwhere).

Total cost of parts now only P. &P,
Parts Price List and easy build plans 37- £5' I 9'6 5/6

TRANSONA
F|VE “Home, Lwght, A.F.N.,

Lux. all at good volume”
G.P, Durham
© 7 stages—5 transistors and 2
diodes
Fully tunable over Medium and Long
Waves and Trawler Band. Incorpor-
ates Ferrite rod aerial, tumnyg con-
denser volume control. new type fine
tone super dynamic 2{in. speaker etc,
Attractive case. Size 61 x 4! x 1in.
with red speaker grille. (Uses 1289 buttery avaiiable anywherer.
Total cost of all P.& P. Parts Price List and easy build
parts now only 376 plans 2/-

TRANSONA SIX

© 8 stage—6 transistors ond 2
diodes

This iz a top performance receiver
covering full Medium and lL.ong
Waves and Trawler Band. High-grade
approx. 3in. speaker makes listening
a Dleasure. Push-pull transformers
for ample power. Ferrite rod aerial.
Many stations listed in one ecvening
including Luxemboursg loud and clear.
Attractive case ingrey with red grille.
Size 6} x 4} x 13in. (Uscs PP4 battery
Total cost of all

available anywhere).
P &P,
parts now only 59/6 3/6.

Parts Price List and easy build plans 2/-.

SUPER SEVEN

Q@ 9 stages—T7 transistors and 2
diodes
Covers Medium and Long Waves
and Trawler Band. The ideal radio for
home, car, or can be fitted with
carrving strap lor outdoor use.
Completely portable—has built-in
Ferrite rod aerial for wonderful
reception. Special circult incorporating 2 RF Stages, push-pull output.
3in speaker (will drive large speaker)., Size Ti x 54 x lhin. (Uses 9v
?_attelary. ava{ilahble anywhere), EREAE
otal cost of al . .
£3.19.6 "%

parts now only

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 [0/-,

Parts Price List and easy buila
plans 2/-.

RADIO EXCHANGE CO.

61,HIGH STREET, BEDFORD.  Phone: 236

M ELO DY ‘. . . amazed at volume and
performance, . . kas really come
SIX up to my eapectutions.”

8. G. Stockien-on-Tees,

@ 8 stages—6 transistors
and 2 diodes

Our latest completely port=
able transistor radio covering
medium and long waves.
Incorporares pre-tagged cir-
cuit boarw, 3in. heavy duty
speaker, top grade transis-
tors, volume control, tuning
condenser, wave change slide
switch, sensitive 6in. ferrite

. rod aerial. Push-pull output.
Wonderful reception of B.B.C. Home and Light, 208 and
many Continental stations, Handsome l2ather-look pocket
size case, only 6! x 3} x liin. approx. with gilt speaker
grille and supplied with hand and shouldsr erapS.P &P

3.

Parts Price List and Total cost of all
easy build plans 2/- - parts now only

POCKET FIVE

@ 7 stages—S5 transistors and 2 diodes
Covers Medium and Long
Waves and Trawler Band, a
feature usually found in
only the most expensive
radios.Ontest Home, Light,
Luxembourg and many
Continental stations were
received loud and clear,

Designed round supersensi- g
tive Ferrite Rod Aerial and .

fine tone 2iin. moving cotl speaker, bullt into attractive
black case with red speakergrille, Size »% x 1§ x 3jin. (Uses
1289 battery available anywllere).

Parts Price List and easy build plans 116,

Total cost of all
parts now only 42 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 &
world away with this 8
wavebund portable. Tune-
able on Medium and Long
waves. Trawler band and
three short Waves. Sensi-
tive ferrite rod aerial and
telescepic aerial for short
waves. Top grade transis-
tors, 3-inch speaker,
handscme case with gllt
fittings. Size 7} X 5¢ x 14in.
Carrying strap 2/- extra.

% Extra band for easier tuning of LUX, etc.
Parts Price List and Total cost of all £3 | Q 6 P &P,
easy build plans 2'-  parts ncw only . . 3f6

Callers side entrance
Barrotts Shoe Shop
Open 9=—5 p.m.
Sats. 10—12.30 p.m.

www americanradiohistorv com

NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR

RADIOS...

¥ OURSUPER, AFTER SALES-SERVICE
ROAMER SEVEN Nk Il

5 WAVEBAND PORTASBLE OR CAR RADIO

% Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS
9 stages—7 transistors and 2 diodes

Covers Medium and Long Waves. Trawler Band and two Short Waves to approx. 15 metres,
Push-pull output tor room filtling volume from rich toned heavy duty 5in. speaker. Air »baced ganged
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THE TRIPLETONE HI-FI MAJOR

PRICE ONLY £15,18.9 COMPLETE

. Guaranteed 12 Months

A 12 watt quality incor

teedback, with a pre-amp for wic. and provldon fol'
mic./gram mixing. Frequency response + 1 dB
15-20,000 c/s. Distortlon only 0.15%, with noise
and hum —80 dB. Beparate Bass, Middle and
Treble lift controls. Valve line-up, 12AX7, 12AX7,
Kl.84, EL84 and EZ81, Push-pull output with
matching to 8 or 156(2. Fully isolated power aupply
from 200/250 v. A.C. Input, with take-off for tuner
etc. Hize 12 x 53 x 6!n. high.

De Luxe Case: ld4in. x 8In. x 7fin., 30/- extra

New R.C.8. VALVES %-day Guarantec

1R5  6/~6Q7G  6/- EBC4l B8/-|PUL84 5/-
185 6/=/6BN7  5/-[EBCB1 5/-[PLB1 10/
174 8/-/6VEG  8/-|EBF80 8)-
384 7-|6X4  B/+|ECH42 2
3v4 7/-|6X6__ 8/ ECH81 8
sU4  6/I2AT7  8/-|ECLSO 5
5Ys  o124U7  8/-/kCLs3 -
12AX7  7/-[EF183
524 9/-12K7  5/-|[EF184 -
8AMS  4/-15KK3  14/.|EF86 8/-
9ATC  8-12Q7 7/-EFse 5/
U~o5Y5a  9/.|ELs4 o
SBES  B/-3506  9/.'EY51 9/~ 9/-
SHS  B/-l35z4  6/oipyse g/ UCLSZ 10/~
65 /<954 2/-\EZ40  5/-[EF89  5/-
6J6 8/-DAF98 8/.EZ80  7/-[EL4l  9/-
837G 6/=|DFp6 8/-|EZ81 -jUY41 b/
8K6 8/-DK96 8/.MU14 7/.[UY83  7/-
6K7G  8/-/DL96  8/.PC97  7/-|UUI 7=
6K8G  b/-|EABOBO §/-[POC84 8/-[VRLS0 17/-
ONTM  §/-EB91  4/-|PCFB0 5/-|W51 8/-
LF. TRANSFORMERS 7/6 pair
485 K/s Slug Tuning Miniature Can, 8 x 1 ¢ 1in,

High Q and good bandwidth, Data Sheets.
NEW ELECTROLYTICS

TUBULAR  TUBULAR CAN TYPRS

1/350V  2/-150/360V 6/8{8/600V 9/~
2/350 /3 100/25V 2/ |16/450V 5/-
4/450V  2/8 250/25V 3/-|16/600v 12/-
8/450V  2/3|300/12V 3/-|16+16/500V  7/6
16/450V 8/=(1,000/12V  3/-|50/460V 8-
32/450V 8/915,000/6V 8/ 324 52/360V  b/-
56/25V  1/9(848/450V  3/6 324 32/450V 8/=
26/60V  /-|8+16/430V /8 50+50/350V  7/-

50/25V  8/=[16+16/450V 4/3 64 +120/350V 11/8
50/60V  2/-132+132/350V 4/8 100 +200/275V 12/6

TELESCOPIC CHROME AERIALS, 12 to 38in., 6/6.
TR{PLEXERS Bands1,II,III,12/6. COAX PLUGS, 1/-.
LEAD SOCKET, 2/-. PANEL BOCKETS, 1/

OUTLET BOXES (Burface or flush), 4/ ea.,
BALANCED TWIN FEEDER yd. 6d. 50 or 300 ohma.
TWIN SCREENED per yd. 1/-, B0 ohms only.
Wirewound Ext. Speaker ntrol 100 3/-. 250 8/6.
WIRE-WOUND POTS. WATT. Pre-set Min.,
All values to 10 ohws to 25 K., 3/- ea.
(Carbon 30 K to 2 meg., 8/-).
WIRE WOUND 4 WATTS Pots, Long spindle.
Value, 50 ohms to 50 K., 8/8; 100 K., 7/6.
PHILIPI TRIMMERS. 0-10 pF., 3-30 pF., 1=,
IMMERS, Ceramie. 30, 50, 70 pF., 8d.; 160 pF.,
150 pF.. 1/8; 250 pF., 1/8; 500 pF., 750" pF., 1/9.
TV ete. TRIMMER, 1000 pF., with knoh, 2/-,
R.HISTOB! Preurm! vlll}el- 10 ohms to 10 meg

1 t W 4d.; 13 w, 8d.; 2 1/-.
Hllh !ubilil!. 1 w., 1%, 8/-. Pre(erred Values
100 to 10 meg. to'z‘Zmez.. 8d.

BRIMISTORS Cdl. 8/6 CL;! 2/8 CZ3. 1/6.

b watt
WIRE-WOUND RESISTORS 1/8
10 watt -
15 watt 10 obms—10,000 ohms g;_
125 Kt0 25K 10w, ,, . . . 3/
8.D., 2/- d.p., 3/6.

'lozgle Switches,
d. i-. Min, 8lide d.p.d.t .

80 cﬁ'};‘?,n COAX

Volume Controls

Linear or log Tracks| g.myair d in,
long spindles. Midget 5 yae 17, 7pace G
6 K ohms to 2 Meg. 25/~ Gd.yd.
L8, 3/- D.P., 4/8] ——

L Tdeal 625 Lin
WerooL/B10/6; D.P.14/8 | [ors 525 linex
1m. log + Im.Aflog, /6 | 1001, 500 Me/s 1/6yd.

MAINS TRANSFOR‘V[ER 200/250 v,
Postuge 2;- vach transformer

STANDARD, 250-0-2560 80mA, ua v. 8.5 a.

tapped 4 v. 4 a. Rectitier 6.3 v. 1 a

9 a. or 4 v. 2 a., 22/6, ditto, 350-0- .160 29/8

AcC.

MINIATURE 2‘10 v. 20 mA, 6.3 v, La 10/8
MIDGET, 220 v. 456 mA, 6.3 v., 2 a 15/8
SMALL, 250-0-250, 45 mA, 6.3 v. 2a.,. 178
8TD. 250-0-250, 65 mA, 6. 3 v.35a. 17/6
HEATER TRANS., 6.3 76
Ditto, tapped L 8/6
Ditto, see. 6.3 v. 4 a 0/6

I

GENERAL PURPOSE L W VOLTAGE, 2 armp.
3. 4.5, 8, 8,9, 10, 12, 13, 18, 24, 30 v. 22/6
AUTO TRANSFORMEB.H 150 w. 22/8

0, 113, 200, 230, 250 v. 500 w. . 82/8
MULLARD 310" Malne Transtormer .
MAINS POWER PACKS Hemly built with
8 providing

26/0
856/6
45/6

mers,

T outputs

D.C.63v.la AC .
220 v. 50 mA. D.C. 6.3 v. 23, A.C.
250 v. 80 mA. D.C. v.3.5 8. ta] pedlv.
and 6.3 v. 1 a. tnpped.;v 4v 2 a,

INTERVALVE TRANSFORMERS. &:1 or 5:1,
O.P. TRANSFORMERS, ileavy Duty, 5/6.
ratio,
16/8. Buattery, 4/6, Sub.
10 w, O.P. inatching trans,
L.F. CHOKES. 13/1011, tu
10/8; 10H, 150 mA, 14/«,

DLYG, 3V4, ete.,
L1540, 12/6
mA.

8/-.
Mu ti-
7/8. Multiratio heavy duty push-pull, 10 w.
5/8.

5/-; 10H, 85 mA,

C.R.T. BOOSTER TRANSFORMERS
for heater cathode short circuit or
tubes with failing emission. Full
instructions supplied, mains input.
Type A obtional 25% and 30% boost
2v, or_4v. or 6.3v. or 10.8v. or I2.6v,
Gtate Voitage required. PR[(*E 10/8.,

ENAMEL COPPER WIRE 16-22, 2/9;
32-40, 4/8; D.C.C. 28, 34, 36 awg., Yoz,

2, 8 or 12 v, 1} a
CHARGER TB.ANSFOR ERS,

2 amps., 17/8; 4 amps., 22/8.

TINNED COPPER WIRE 16 to 22 swg., lb.. 8/8
24-30, 3/6;

/8.
FULL WAVE BRIDGE SELENIUM RECTIFIER:
. 8/9; 2 a,, 11/3; 4 a., 17/8.
Tn.pped mpu'. 200/
250 v. for charging at 2, 6 or 12 v,, 1} amps., 15/8;
Circuit ineluded.
4 AMP CAR BATTERY CHARGER with awm-
meter, Leads, Fuse vase, etc., for 6 v, or 12 v., 59/8.

BOOKS list S.ALE.
Boys' Book of Crystal Sets., . 2
V.V Radio Valve Data,, /i

Yalve and TV Tube l-,quhalenl%.. 9/6
TV Fautt Finding . B/-
Multard Amplifier Manual |, . 8/6
Radio Valve Guide, Books 1, 2, 3,

or
Practical Radio Inside out .
Master Colour Code Chart,, ..
Transistor Controlled Modéts ) §
International IRadiv stations

lllgh Fidelity Speaker Enclosure 5(-"

4 TRANSISTOR PUSH-PULL
sxitsn. AUDIO AMPLIFIR

BAKERS

‘Selhurst’
LOUDSPEAKERS

THE
CONNOISSEUR'S
CHOICE

BAKER'S
8in. JUNIOR SPECIAL,
8w. 17,000 lines. 5 gns.
Foam Suspension 40«
£0.000 o.p.9.

BAKERS
12in, STALWART HEAVY DUTY 15w. 5 gns.
3 or 15 ohm voice coils. Unlimited Applications.
Response 45 to 13,000 cps. Magnet 12,000 Lines.
Quality unbeatable,

BAKERS
12in. STANDARD HEAVY DUTY 20w. 7 Ens,
More powerful magnet 14,000 lines speciai sus~
pension, 40-14.500 cps. Recommended where-
ever & hxxh standard of reprodustion is desired.

AKERS
12in. BASS HEAVY DUTY 25w. 12 Ruos.
New 1964 high power model. Aluminium coil
{ormer with magnetic damping 25-15,000 cps,
ldeal for all electric guitars,

BAKERS
15in. AUDITORIUM MODEL 35w. 18 g,
Improved magnel alcomar with heavy plated
assembly. weight 16lbs.,, 17,000 lines, 20
12,000 cps. BSolid heat prooled Paxolin Coil
Formeor. Ideal for all Electric Guitars.

LOUDSPEAKERS PM. 3 OHM, 2}, 3, 4, Sln,
7 x 4in., 15/6; 6§in. Rola, 16/8; 8ln. Pleuey. 17/8;
9 x 6in, 8 x 5i le'loxﬂm. £2/6; 10in. Rola

80/-; 12in. R. A., 30/-; EMI1, Double Cone Ceratmis
magnet 10 w. 3 x 8 45/-, Horn Tweeter, 20/6,
STENTORIAN HF1012, 10m. 3 to 15 ohms 10 w.,
92/=; 8ln, HF812, 78/«; Cromsover (X3000, 33/-.

o3
EXTENSION SPEAKER CABINET. Obin,, 15/8;
#4in., 18/8; 8in,, 19/8; 10in., 28/6; 12in., 60/=.
TWIN GANG TUNING CONDENSERS 366 PpF.,
lin. x liin. x Igin, 10/-; 500 pF Standard with
trimmers, 9/«; vuulge'. 7/8; with trimmers, 9/-,
500 pF slow motion tuning atandurd, 9/-, Transistor
gang 2084176 pF with trimmers, 10/6, SMALL
8 gang 500 pk, 17/, SINGLE 365 pF, 7/6, SINGLE
10 pk, 25 pF, 50 pF, 73 pF, 100 pk, 160 p¥, 5/6.
8olid dielectric 100, 300, 500 pF, 3/6.
CONDENSERS, 0.001 mid, 7 kV, T.C.C., 5/8; 20 kV,
9/6; 0.1 mfd, 7 kv, 9/8; Tubular 500 v, 0.001 10 0.05
mid, 8d,; 0.1, 1/-; 0.25, 1/8 0.5/350v., 119 0.1/350v.,
9d.: 0,01/2.000v, 0.1/1,600v., 1/9; 0.lrafd, 2,000
volts, 3/8,
CERAMIC CONDS. 500 v. 1 pF to 0.01 mfd, 8d.
SILVER MICA CONDENSERS. 1b% 5 pF to 500 pF
8d.: 600 pF to 3,000 pl, 1fe, Clase tulerance
(+1 pF) 2.2 pF to 47 pF, 1/=. Intto 1% o bV p¥
to 815 pF, 1/-. 1.000 DF to 5,000 pt', 1/8. |

A ready built miniature push-puhl lifier with
Driver and output tranaformers, 4 transistors.
Ideal for use with record players, intercoms.,
BABY ALAKRMS, etc. Complete with full

instructions and circuit.
Price 47l69v Batt. 2/3. 2}in. Speaker 15/=

1964 RADIOGRAM CHASSIS

THREE WAVEBANDS FIVE VALVES
8.W.16m —50 m. LATEST MULLARD, etec.
M. W, 200 m —550 m. ECII81, EF89, FBCHI
L.W. 800 m.—2,000 m, ELsg4, EZBO
12-month Guarantee
AC. 200/250 v. Short-Medium long/Gram.
Ferrite Aerial A.C.V, 3 obm output, 5 watts,
Tape Bockets, Glass dial, horizontal wording
size 13in. x 7in. Aligned and callibrated, isolated
Chassia size 13§in. x Tin. high x 5}in. deep.
.15.6  Carr. & Ina. 4/5.

FERGUSON QUALITY AMPLIFIER 4 watts.
64 x 5 x 4lu. Mullard Valves. Mains Transf., 200/
250V. Voluwe and tone controls. Sensitivity
200 m.v. Response 25 to 20,000 cps. Price
49/6 ca. or 2 units matched for Stereo, 89/8.

WAVECHANGE SWITCHES

8 p. 4-way 2 waler long spindle o0 v 6/6
2 p. 2-way or 2 p, 6-way long spindle 8/6
4 p. 2.way or 4 p. 3-way long spindle 3/6

3 p. 4-way or 1 p, 12-wuy iong spindle .. 3/8
Waveehange “MAKITS™ Wafers avau-
able: 1 p. 12 way, 2 p. 6 way, 3 ? way,
4 p, 3 way, 6 p. 2 way, 1 wafer switch, 8/6:
2 wafer switch, 12/8. 3 water switch, 18/-:
additional wafers up to 12, .
Valveholders. EAS0, 8d. T, 1/8.
Engl. and Amer. 4, 5 and 7 pin, 1/-.
MOULDED Mazda and int. oct., 6d.; B7G,
B8A, B8G, BSA, 9d: Ceramic EFSO B7G, BOA,
int. oct., 1/ G. B9A cans 1/- each, Valve
plugs B7G. BIA, int. octal., 2/3.

HIGIT GAIN l\' PRE-AMPLIFIERS
B.B. t

C. Channe o 5, Galn 18dB,
ECC84 valve. th; brice 29/6 or 49[6
with power pack. Details 8d. (PCC

valve if preferred) Colls only 9/8
BAN ‘T.A.—Same prices.

Tunable channels 7 to 13. Gain 17dB

Circuit and colls only, 9/6. Chassis 4/0,

Post 1/- (unless otherwise stated)
C.0.D. 2/- extra. Full llst 2/-.

are missing, please write,

THE ORIGINAL

RADI0O COMPONENT

Some clients’ letters posted 25/26th August

OPEN ALL DA
(Wed. 1 p.m.)

www americanradiohistorv com
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THE “INSTANT” BULK TAPE

ERASER AND RECORDING HEAD
DEMAGNETISER

200/250 v, A.C.

Leafltet
S, ALK,
PLASTIC RECORDING TAPE
Double Piay 7I1L reel, 2,400it. 42/- Spare

6in. reel, 1,200ft. 26/ | Plastic

reel, 1,800ft. 2276 | =Beels
reel, 1,2005t. 17/6 | 3in. 1/6
reel, 900ft. 15/6 | 4in. 2/-
7in. reel, 1,200ft. 17/8
6in. reel, 600ft. 11/6 | 7in. ,218

“EASISPLICE” Tape Splicer 5/-
Leader tape 4/6; Spicing tape 3/-.

7in.
51in.
Hin.

Long Play

Btandard

For _Collaro 2

TAPE DECKS
Cotlaro Studio 2 ‘Frack £10.15.0
BSRKR Th2 2 Track Tapve Deck £7.5.0
Collaro Record/Erase Heads, § track

35/- pair
MAINS DROPPERS. Midget ml]\mtah]e slide
0.3A, 1,000 ohms, 6/-~ ozA 1,200 ohms, 8f=;

0.154, 1,500 ohms, 8/«; 0.1A, 2,000 ohws, 8/-,
LINE CORD. 3-way 100 ohms it., 1/« ft.

MIEE TRANSFORMERS. 50-1, 3/

P.V.C. Covered Wire, single or ntrlnded 24. yd.

Sleeving, i or 2 mm., 2d.; 4 mm., 34.; 6 mm., 5d. ¥d
B.T.H. TAPE MOTORS. 115 v, A.C., 28 w. 12/8 ea.
or pair for 230 v., (in series), 12/6.

SPEAKER-FRET.
52in. wide from 10/- ft.;

Gold Maroon or Green Cloth
17 x 25in., §/=; 25 x 35in., 10/-, Tygan, various colours
26in. wide from 5f- ft.
Sampler 1/-. Expanded Metal, Gold, 12 x 12in., 8/-.
Panel mounting fuse holder, 2/, Fuses 1{in. 60mA-
5A, 8d. Insulated side cutters, 3/8. Bib Strippers, 3/8

M i e
CRYSTAL SET BOOKLET 1/-.
CRYSTAL DIODE G.E.C. 2/-, GEX34, 8/-. 0A81, 3/-,
HIGH RES. PHONES, 4,000 ohmus, 15/-- 2,000 Dhml.
12/6. MOVING COIl, PHONES, 100 ohms, 10/-.
SWITCH CLEANER. Fluid squirt epout, 4/8 tin.

ll6+1ll

TRANSISTOR RADIO
First class components to make a 6
transistor 2 waveband superhet chassis.
Ideal for portable or table radio. All
parts including BVA transistors. ferrite

aerial, with car aerial coil, printed
circuit, 8kin. x 21tn., but EXCLUDING
Speaker and cabinet. £4.5.0

Speakers, 35ohms, 6 x 4in,, 21/~
5in.. 17/6: 3iin., 15/6.

BULGIN PLUGS AND SOCEKETS.
P4,

4/3, Grundig type, 3-pin, 1/3. Grundig lead jack, 3/8.

JACK PLUGS. English, 3/-; Screened, 4[—'Grumhg

8-pin, 3/6; Phono Plugs, ; Buckets, B
ALADDIN FORMERS and cores, }in., sa. #in., 104,
0.3in. Formers, 5937 or 8 cans ’l\ T or 2 tio. 8q.
¥ 2%in, or }in. sq. x 14in,, 2/- with cores.
BLOW MOTION DRIVES. 6:1, 4/3; 36:1, 10/6,
BOLON IRON, 256W, 200V or 230V, 24/-,
ANTEX SUB-MIN IRON 15w. 200 or 260 v., 82/6.
BENCH STAND for above, 12/8. Spares in stock.
Paxolin Panels, 10 X 8 x }/4in., 2/-,
Miniature Contact Cooled  Rectifiers,
250V, 60mA, 716. 250V, 85mA, 9/6. St-lt-ulum
Rect., 300V, 85mA, 5/-, K3/25, 600V, 5mA, 5/-.
RM4, RM5, 14A100, 14A116, 10/- each. FCal,
/-, TV ete. Silicon Sub-Min. Rectitiers,
V 450mA, 10/-; 250V, 150mA, 5/6.

Nonereversibie
2+pin, 4/3; P73, 3-pin, 4/8; P194, 6-pin, 6/6.
JACKS. English open circuits, 2/8. Closed circuit,

RADIO AND TELEVISION SPARES

All leading makes, volume controls,
ete., line output transformers, etc.,
B. V. A. valves (current and obsolete
types).

WEYRAD P50

COILS AND TRANSFORMERS FOR
2-W. A\'h TRANSISTOR SUPERHET
Long and Medium aerlal—RA2W 6in. rod
208 pF tuning, with car aerial coil 12/6
Osc. Coll P50/1AC 176 pF tuning
1st and 2nd I.F, 50/200 470 kels 517 each
3rd 1.F. P50/3CC 6/-, Spare Cores, 8d.
Driver Transformer—LFDT4 /8
Wavechange Slide Switch d.p.d.t. 3/68
Printed Circuit—PCAl, Size 2} x Biin.
Ready drilled and printed 9/6
Volume Control, 5K-DP 4/6
35 chm Speakers 3in.. 15/6; 5in., 17/6;
6 x 4in., 21/-,
J.B. Tuning Gang with trimmess 10/6
Constructor’s Booklet 0 2/-
0/6

Send S.AE. for guotation.

3 obm O.P. Trans. O.P.T\.1

NEW MULLARD TRANSISTOI{S
OCT1 8/-, OC72 7/8, OC81D 7/8, OC81 7/8,
0OC44 8/-, 0C45 8/-, OC171 10/6, AF117 BIB.
Sub Mihiature Condensers, 0.1 mFd

30v., 1131245816253050100ml"d
15 volt, 2/8 ea. Transistor Holders, 1/3.

BUILD YOUR OWN
RECORD PLAYER
FROM £9.19.6

AND
SAVE
POUNDS!!

4Speed Autochangeror Single Player
units with Brand New 2-tone de luxe
Cabinets 17 x 13 X 8in. Strong handle,
gilt finish ¢lips and kinges. Used by
Famous Make for 20 gns. models.
Ready cut out motor board 14 X 13in.
Front baffie with 7 x 4in. high flux
loudspeaker and 3 watt 2 valve Ulss,
l'(,Lx"ampllﬂ(,rbuiltonmoml(hussis
12 X 3 X 2iin. Quality 3 olun output
transformer, low hum level cireuit.
Volume and Tone c¢ontrols. 3-core
safety mains lead. Al items fit to-
gether perfectly. Special instruc-
tions cnable assembly in 30 minutes,
only 5 wires to join! I2-month written
guarantee. Available separately or
package deals as below,

AUTOCHANGE wLETE (as_above)
B.S.R. Monarch .. 211 10.0 P.P. 5/8
Garrard Autoslim £12.18.0 B.P. 5/8

BINGLE PLAYER KITS COMPLETE (as above)
E.M.1. Junior oo .. £0.19.8 P.P.5/6
Garrard SRP10 .. #1150 P.P.5/6

OR SEPARATELY
Cabinet with board 14 x 13ta,

cnt out to your choice .. £3.0.8 P.P. 3/8

Amplitier with 7 x 4in, lpu'hl £3.17.8 P.P. 2/6

AUTOCHANGERS
B.8.R. UAl4 . .. £5.19.6 P.P. 4/8

$6.17.6 P.P. 4/6
Garrard Antoslim .. .. £6172.6 P.R. 4/6

SINGLE PLAYERS

Garrard SRP10 . .. #£550P.P. 4/8

E.M.L anto ltopIM es $5.5.0 P.P. 4/6

E.M.L Junior .o .. #8.2.6 PP.3/6
TRANSCRIPTION UNIH

Garrard . £15.15.0 P.P. 5/

Philips AG1018 212,5.0 P.P. 5/

Garrard AT6 £10. 10.0 P.P. 55

BARGAIN XTAL PICK-UP ARM

SINCLAIR  “SLIMLINE” RADIO
Med. wave kit, 2 transistors, 2 diodes.
earphone, ferrite aerial, Cabinet
3 x 1 x ¥n., 49/8. No aerial required.

465 kc/s. SIGNAL GENERATORS
Price 10/8, ready made with valve 185.
POCKET SIZE 2ix4{xlin. One resistor
to change, full instructions supplied.
Battery 8/6 extra. Details Free.

Coils Wearite “P" Type, 4/- each.

Osmor Midget Q" type, adl dust core.
from 4/- each. All ranges. List S.A.E.
Repanco DRR2. L. d Med. T.R.F.

with reaction, 4!6. Med. wave D.R., 3/8.
Ferrite Aerials, M., 8/9; M. and L., 12/3,
Osmor Ferrtte Rod Aerials, L. and

or transistor circuits, 10/- each.

Ferrite Rods, 8 x §in., 6 x {in., Sx ‘/,, in., 8/~
HLF. Chokes, 2/6. Osmor Q(‘ 0

T.R.F. Coils, A/HF, 7/- pair. HAX 3/8.
Screwdriver, 5in., 6d. Test Prods, 2/9 ea.
Neoside Trimming Tool, 1/9.

Neon Mains Tester Screwdriver, 5/-,
Multicore Solder, 4d. yd. Dispenser, 2/8.

Blank Aluminium Chassis, 18 s5.w.g.
4 sldes. riveted corners, lattic fixing
holes. 2kin. sides, 7 x 4in., 4/9; 9 x Tin.
b5/9; 11 x Tin., 6/9; 13 x 91n., 8/6; 14 x 11in.,
10/6; 15 x 14in., 12/8.

Aluminium Panels, 18 s.w.g., 12 x 12In.,
4/68; 14 x 9in.. 4/-; 12 x 8in., 3/- 10x 7in.,
£/3; 8 x 6n., 2/-; 6 x 4in., 1/8.

Transistor 4 Channel Mixer with 4
separate Input-output controls 59/8.

“THE POWER MITE"” 45/ 200/250v.

PM9 Matns Unit9volt for Transistor
Radios. Same size as P.P.9 Minlature

PP3 model. 19/6

ADASTRA 3-3 AMPLIFIER 3 WATTS

200-250V.
3 ohms output.
treble and volume. Separate front panel

Valves ECL8¢ and
Controls: bass,

with de luxe finish, Quality mains trans-
former. Enamelled chassis 6in. x Sin. X
8in. Price £4.19.8. Details S.A.E.

“Performs agreeably well”* (The Graumophone)

COMPONENT sHopP 337 WHITEHORSE ROAD

SPECIALISTS

Buses 133 or 68 pass door.S.R. Station, Selhurst

WEST CROYDON

Telephone: THO 1665
ZEzxport welcome. Send remittonocs,
and exira postags, ne C.0.D.

with ACOS LP-78 Turnover Head, 20/-

Repl: t stylii 5/-, di d 15/~
Mono ACOS Xials 15/-; Stereo Ronnetts 30/-.
BARGAIN SIRGLE PLAYER KIT 200/250 v. A.C
o (less ct7bhwt)

oat 5,

With 2-stags Ampuner, 8 watt} 2 valves, UCLSS,
UY85. High-flux 5in, speaker; 4-speed EM.I
Turantable, 16, 33, 45, 78 r.p.m.; Crystal Pick-up
for LE/STD, Reodrds, Zin. 10in., 12in.; Cut out
Mounting Boards 124 x 8in.

ARDENTE TRANSISTCR TRA NSFORMERS

D3035, 7.3 CT:1 Push-pull fo 3 ohms outpus 11/-
D3034 1, C.T. Push-pull Driver 11/-
D38058, 11. B ) Outpat to 8 uhml. ota, 11/-
1 Driver, {in. x fun. FeH x %l.m }I;g

D240, 8.5:1 Driver, $in. x
ARDENTE TRANSISTOR VOLUME -CONTROLS
VC1545, SK with switch dis. .8in. 9 5/3
SUB-MIN. EARPIECE Xtsl or magnetie 7/8

SUB-MIN. JACE AND PLUG 2.5 or 3.5 mm. 3/8 pair

MINIATURE PANEL METERS
Size 11in. sq. Precison jewelled bear-
ings, 2% accuracy,silvereddials,black
numerals and fime Dpointers, zero
adjustment screw on front of meterﬁ.

1mA .. 27/ S0A - .. 39/
5 m . s00uA - .. 32/6
Sovs B8 SMSieter b1

MOVING COIL MULTIMETER TK 2
0-1000 v. A.C./D.C.. olmms .0-100k, etc., 49/&
50 mA pocket size with 2in. scale

CRYSTAL MIKE INSERTS. 6/8
™ High output. Size 1iin. dia. x fin.
ACOS MIC. insert 11in. dia. xiin.  8/8

ACO0839-1 DE LUXE STICK MIKE 35/-
TY STI MIKE....25/-

www americanradiohistorv com
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your career . ..
hobby . . .
own business ... ?

The demands 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 mew
opportunitiez, 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 filled.
Most of all, the great potentiat 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 recessi '3 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 of
the home study method is that it provides a complete
self-contained course giving 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.
CITY & 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
@ MATHEMATICS
TELEVISION
TRANSISTORS

@ SERVO-MECHANISMS

@ COMPUTERS

@ RADAR & NAVIGATIONAL
AIDS

ADDRESS ....

! am interested in..

cevene

ceieasrases

LEARN - THE
PRACTICAL
WAY ...

© e

i
Learn — by building — an
international receiver in
the top quality class . .
nine transistors . . . L.W.
= TWi

M.W. 0 SHORT
WAVE Bands and VHF/
FM . . . incorporates every
modern  receiver  design

teohnique.

£0,000 ohm fvoit
modern multi-
range teat meter. , .

Traosistorised
signal generator

of new design and
wide frequeney
coverage . ..

Cathode ray osoilloscope
to show bow oirouits
work . ..

(|#4 Complete picture way

i4 | library of theory -books and
.¥ praction) manuais

NO MATHEMATICS!

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 electronle components and apbaratns. starting
right from the beginning—or at a luter stage If needed—the
course enables the student to build up ali the basle elec-
tronic circuits —amplitier; oscillator: rectifier; detector;
etle.—and tinally to the design, construction, testing and
servicing of a latest design fully transistorised receiver
uxing nine transistors and covering long and medium wave
and TWO SHORT WAVERANDS plus VHF/FM reception.
It 1< of read tuxnry guallty throughout—operates from a 8v.
battery and can be used anywhere in the world, Every pre-
sent-day technique in elrcultey §s covered and the course
ultl-range test signal generator and
Y the end of th the student will be
vith any type of s ‘Ing work with contl-
ce and will also have a very useful workshop of t‘l{l‘lb-
Nearly 100 interesting and absorving EXPERI-
MENTS are carried ot durlng this compretiensive course
enabling anyone to gain full mastery of electronles.

LPOSTAINOW § ¥V 4 F B F Y4 |

TO: SRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS
Please send me your frec Brochure, giving details of your Courses, without any obligation, 10 e

NAME. . oo

000000000 Block Caps
Please

sesesriceatiiienas

veteeranisiieen COUrses above
PW i1/64
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Editorial and Advertisement
ffices:

PRACTICAL WIRELESS

George Newnes Ltd.,, Tower House
Southampton Street, W.C.1
© George

Newnes Ltd.,, [964

Phone: Temple Bar 436

Telegrams: Newnes, Rand, London,

SUBSCRIPTION RATES
including postage for one year
To any part of the world £1.9.0

Conltlents

Editorial ... .o o . 621
Round the World of Wirele 622
The Autocrat ... oo . 624
Preparing for the R.A.E. .. 627
A Midget Antenna oo .. 629
Twin Triode Two co .. 632
TV & Radio Show oo .. 636
A T.R.F. Transistor Portable 643
On the Short Waves ... . 646
Dual Calibration Standard ... 648
The “Ten-Five” ... . 652
Understanding Semiconductors 662
Practically Wireless ... . 669

670
678
686
688

The “Spectreuphon”
Electronic Timer
Club News 000
Letters to the Editor

oo

The Edifor will be pleased to consider
articles of a practical nature.  Such
articles should be written on one side
of the paper only, and should contain
the name and address of the sender.
Whilst the Editor does not hold himself
responsible  for  manuscripts, every
effort will be made to return them if a
stamped and addressed envelope i3
enclosed. _All correspondence intended
for the Editor should be addressed;
The  Editor, PRACTICAL  WIRELESS,
George Newnes, Ltd., Tower House,
Southampton Street, London, W.C.2.
Ouwing to the rapid progress in the
designs of wireless apparatus and to
our efforts to heep readers in touch
with the latest developments, we give
no warranty that apparatus described
in our columns is mnot the subject of
letters patent.

Copyright in all photo-
and_ " articles published in
PrAcTICAL WIRELESS 8  specifically
reserved  throughout the countries
signatory to the Berne Convention and
the U.S.A, Reproductions or imilations
of any of these are therefore erpressly
forbidden. PRACTICAL IRELESS
incorporates *“‘Amateur Wireless.”

drawings.

I
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Practical Wireless

AL TR I L s

Times have Changed!

HE problem of pirates has been with us since radio began.

In this context we are not talking of floaiing pop-music

stations but of illegal amateurs operating in (or out of)
the amateur bands.

In pre-war days, a prospective radio amateur had first to obtain
from the GPO an *Artificial Aerial” licence which permitted
him to build and experiment with equipment to be used only
under dummy load conditions.

Log books and records of experiments, together with an
inspection of the actual equipment, formed the basis for assessing
the ability of the applicant to put his station on the air and
receive his full licence.

Occasionally an impatient AA licence holder would succumb
to temptation and put some r.f. out. Even so, a pirate of this
nature had at least built his own equipment, had a working
knowledge of amateur radio practice and was n most cases a
qualiﬁed amateur operator anticipating the issue of his fulll
“ticket”. i

Today’s pirates are largely in a different category. Most seem
to operate war surplus units or imported American and Japanese
walkie-talkies. Most have little or no knowledge of ham radio ,
procedure, have only a rudimentary knowledge of how the
tle)quigment works, and often do not even operate in the authorised |

ands. :

Perhaps the root cause of this new situation is that nowadays |
anyone can buy, without question, transmitting squipment from
a radio dealer. Advocates of “freedom” see nothing wrong in |
this; they urge that anyone who wants to go o1 the air should |
be allowed to do so. They think it an impertinence that an
enthusiast should have to pass a simple technical test when all
he wants to do is to operate a transmitter for his own amusement, |

Such theories are shortsighted and irresponsible. All right,i
we’ll abolish the radio examination—and with it examinations
for doctors, opticians, dentists, lawyers! We’d like to see a “free
air’” fan having his molars drilled by an unquahfied dentist.

The allusion, of course, is undoubtedly shaky—but it serves:
to illustrate a principle. For there is much more to it than just!
switching on a transmitter and exchanging small talk with a pal
Amateur frequency allocations are extremely small and vastly
overcrowded and these conditions demand efficient equipment
and intelligent operating. .

Amateur radio cannot be regarded purely as & personal hobby,
for thousands of other people are involved. Other amateurs, of
course. The general public (how would a medern pirate deal
with TVI problems ?). And those anarchists who feel they do not
even have to consider authorised amateur bands can involve
any of the other services legally using the restricted airways, !
Uncontrolled freedom can only lead to chaos and confusion.

There are many angles to examine, but perhaps the most,
important is that often put forward as the platform of the*free-'
air’® devotees. Times have changed! Indeed they have—and next
month we will see just how. :

In the meantime, we hope prospective pirates will turn to
page 627 this issue. .. '
L O T LR O R R R I R RN TR E I T TR TSI

Qur next issus dated December will be published on November éth, . !

[ SO, -
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NEWS AT HOME
AND ABROAD

PRACTICAL WIRELESS

Radio Society of Great Britain.

Manufacturers — British,
American and Japanese—will be
displaying the very latest in

“The 1964 Radio Show

Here is a view of this year’s Radio Show at Earls Court, London. Attendance

this year was down on the last Show, held in 1962. A Report on the show
appears on page 636.

November, 1964

of

ITWIRELESS
/1]

The 1964 R.S.G.B. Exhibition

'HIS year’s International Radio Communications Exhibition will
again be held at the Seymour Hall, Seymour Place, London,
W.1, from 28th to 31st of October, and once again radio enthusiasts
from all parts of the country will visit this, the annual show of the

receivers and transmitters for the
amateur, including a transis-
torised all-band communications
receiver. Kit and aerial manu-
facturers, technica] publishers,
etc., will all be exhibiting as will
the Royal Navy, Royal Air
Force, Army and General Post
Office with their newest commu-
nications equipment.

The 1964 Silver Plaques for the
most outstanding home  built
piece of equipment and manu-
facturers’ new equipment, head
the list of awards which wil} be
presented during the show,

The R.S.G.B. will this vear
operate a new home-constructed
transmitter on 435Mc/s, 144Mc/s
and 3-5Mc/s. A demonstration of
r..t.y. will also by on the air on
3-5Mc/s, 80m and 145Mc/s, 2m.

The official opening will be
performed at noon on 28th
QOctober, by E. D. Whitehead.

M.B.E., Director of Electrical
[nspection at the Ministry of
Aviation, and the Exhibition will
be open daily from 10 a.m. to
9 p.m., admission 3s,

MICROWAVE TELEPHONE NETWORK FOR PORTUGAL

A HIGH capacity microwave

relay network for Portugal
that can handle as many as 960
telephone conversations  simul-
taneously, is to be supplied to
the government of Portugal by
the Raytheon Company of
America.

The 140 mile network will con-
sist of seven stations and will
span northern Portugal with ter-
minals for the main line at Porto

and Nogueira. At Nogueira, the
system will interconnect with a
scatter communications system
linking Portugal to France and
the FEuropean Telecommunica-
tion network. Three other cities
-+-Penafiel, Vila Real and
Braganca—will be linked into
the network via feeder spurs.

The main line will consist of
Raytheon’s RM-1C microwave

www americanradiohistorv com

relays. as will the Vila Real spur,
because of its heavy traffic
pattern. The two other spurs will
feature 600 channel microwave
relays built by Raytheon’s Italian
affiliate, Selenia S.p.A.

To provide maintenance
centres with a complete picture
of the system’s operating condi-
tion. the network will incorporate
automatic fault-reporting systems.
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NEW INSTRUMENT CHECKS EQUIPMENT FOR SPACE

A N instrument which will per-

form fault-revealing checks
on the electronic equipment of
future space vehicles launched by
the National Aeronautical and
Space Administration of the
U.S.A., is being developed by the
Raytheon Company of Massa-
chusetts.

The equipment consists of a
fast scanning infra-red micro-
scope that can forecast possible
failure of electronic space devices
without long, complex tests.

The microscope, which has been
termed a Performance Analyzer,
will sense minute amounts of
infra-red radiation and from this
will indicate the reliability and
probable life expectancy of an
integrated circuit or semiconduc-
tor device. Potential electrical
failure can be pin-pointed by this
equipment, not only in conven-
tional parts but in the micro-ci=-
cuits and thin-film assemblies
which are featuring more and
more in space vehicle electronics.
So tiny are some of these inte-
grated circuits, that they fre-

infra-red detector measures the
heat dissipated when a compo-
nent or circuit is operating. Com-
paring this with a standard, an
engineer can determine perfor-
built-in causes of failure result in  mance and discover the presence
abnormal  thermal  behaviour of hidden defects that could
when electrically activated. The cause later failures.

Eire Telephone Expansion

TO expand the trunk telephone network in FEire. orders worth
£145.000 have been placed with AEI Telecommunications
Transmission Department for terminal equipment capable of
handling 300 separate conversations, for transmission over small
diameter coaxial cables.

Four new links are to be established; from Dublin to An Uaimh
and Ceanannus Mor (24 high quality speech circuits), Limerick to
Tipperary (96 circuits), Cork to Youghal and Cork to Bandon (both
with 60 circuits).

In using conventional small diameter coaxial
taking advantage of the low cost compared
telephone cable networks of similar capucity, and better speech
quality, since the incorporation of transistorised repeaters has over-
come the problem of housing which the considerably larger counter-
part valve equipment presented before.

With transistors however, the size of amplifiers that AET will use,
along with their power consumption, has been considerably reduced
and large numbers of repeaters will take their power from current
fed along the cable.

guently contain faults which can-
not be detected by conventional
testing methods.

In operation the analyser relies
on the fact that virtually all

cable, AEI will be
with conventional

Radar Developments on Show at Farnborough

'l‘WO new Marconi develop-

ments in radar were shown
publicly at the recent Farn-
borough air show. One was a
new high power, long range
meteorological  radar  system
which can track and pin-point
storms and rain producing clouds
within an area of 125,000 miles,

with  extreme accuracy and
reliability.
Named RAINBOW, the sys-

tem has been designed to provide

On the left is the transmitter and receiver and dish

was the production model of a
new radar display which can be
viewed in bright daylight.

A considerable step forward is
claimed for this new develop-
ment, which is based on the use
of a direct view storage tube. The
tube, which produces a very
bright radar picture using a high
efficiency short persistence phos-
phor, contains a storage element
to introduce persistence to the
picture.

an inexpensive equipment suit-
able for use at airports, where it
can. provide first hand meteoro-
logical information to the air
traffic control centre.
RAINBOW'’s 70kW p.e.p. high
power transmitter and receiver
are both housed in a 12ft. high
conical shaped aluminium tower
on top of which is mounted a 6ft.
diameter parabolic dish aerial
The other Marconi innovation
seen on their Farnborough stand,

aerial of Marconi’s new RAINBOW meteorological radar system-

The equipment in the photograph shown on the right is Marconi's daylight radar display in use at London Airport.
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PRACTICAL

WIRELESS November, 1964

T he subject of this month'’s
free Blueprint is a two-
band, hybrid car radio
employing printed-circuit
construction.

[ —————

PRACTICAL

The WIRELESS

HE parts to build this inexpensive car radio,

including the drilled chassis and metalwork.

are readily available* and if all the components
are ordered at one time, they will be supplied to
PracricaL WIRELESS readers for under £10, this
being a considerable saving on the total cost of the
individual components.

The *“ Autocrat ™ car radio utilises a printed cir-
cuit board, thus ensuring simplicity and reliability
in oonstruction and making it an ideal project for
the home constructor. Two valves plus three tran-
sistors are used in the superhet circuit which
includes a push pull transistor output stage, giving
an audio output of approximately 1-SW. Selectivity
and sensitivity are quite good, despite the fact that
no r.f. stage is employed.

The receiver covers the whole of the medium
waveband from 180-—550 metres. The tuning is
also adjustable on the long waves. althoush
coverage is restricted to reception of the BBC
Light programme transmitted on 1500 metres. This
has simplified the design of the receiver and also
the final alignment.

As the receiver is designed for a 12V positive

earth system only, i.e. the + terminal of the
battery is connected to the metal frame of the
motor vehicle, the meta] chassis and case of the
radio will be connected automatically to the
positive supply when it has been correctly installed
in the car. Any reversal of polarity for however
brief a period may permanently damage the tran-
sistors.
- The car radio is unsuitable for cars where the
negative, i.e. the — terminal of the battery, is
connected to the vehicle chassis (e.g. many Conti-
nental models).

*Messrs. Sterne-Clyne Ltd.,, 3-5 Eden Grove,
Holloway, London N.7, and branches. An
accessory kit comprising brackets, screws, etc., for
fitting the car radio is also available.

g e
; i

AUTOCRAT

The dial drive assembly and permeability tuning
unit is supplied already assembled and fitted to the
chassis, which  considerably simplifies the
mechanical work involved in the construction of
the radio. Located just behind this tuning unit is
the aerial socket. This, plus the spark plate (C20)
are also supplied already fitted in their correct
positions on the main chassis (see Fig. 2 on the
Blueprint), .

The dimensions of the radio are such that it will
fit the majority of standard * cut-outs” in cars.
In instances where this does not apply, the car
radio may be conveniently installed below the
dashboard, or any other convenient position. Metal
bushes, tapped for 2BA bolts are provided on the
sides of the metal cover to facilitate the fitting of
brackets, etc,

When the receiver has been completed and all

wiring and connections checked, it will be
necessary to carry out alignment of the aerial,
oscillator and if. tuned circuits with a signal
generator before the car radio will function
correctly.

Messrs. Stern-Clyne Ltd., offer an alignment
service to those constructors who have purchased

all parts from them and are unable to obtain the
use of suitable alignment equipment. A charge is
made for this service, details of which may be
obtained on application.

The if. transformers in this receiver contain
adjustable iron-dust cores. These are extremely
fragile and on no account should they be adjusted
with a metal type of electrician’s, or so called
“ grub” screwdriver. The correct type of trimming
tool must be used and readers are referred to the
article on page 524 of the October 1964 issue of
PRACTICAL WIRELESS. The free trimmer and align-
ment tools supplied in that issue are ideal for the
purpose. Alternatively a plastic knitting needle or
even a matchstick with the end suitably shaped to
fit the slot in the dust cores exactly should be used.
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ASSEMBLY

To commence assembly, fit the various compo-
nents to the printed circuit board, with cureful
reference to Fig. 2.

All components are fitted on the paxolin side of
the printed circuit board and solder applied to the
copper side.

To simplify the assembly. it is recommended
that some order is followed. and therefore
commence by soldering all the resistors in
position. If they are of the printed circuit variety,
the ends will be already trimmed and formed to
the correct length. If not, they will have to be
trimmed accordingly. Before the capacitors are
fitted, it is advisable to fit the twin screened lead
that runs from the printed circuit board. This
should be approximately 10in. in length and again
with reference to Fig. 2. is soldered to points 1—
2—3. The earth braid that goes to point 1 should
be fitted with insulating sleeving to avoid contact
between the braid and other points of the circuit.

All the capacitors may now be fitted to the
printed circuit board, noting particularly the
polarity working of the electrolytic capacitors,.C14,
C13, C16 and C17. The + and — markings on
these components must coincide with those shown
in Fig. 2.

The two B9A valveholders and i.f.t.1 and i.f.t.2
should now be fitted. The i.f. transformers are
identical and may be fitted in either position, and
as their pins are offset they can only be fitted in
one way. Do not forget to solder the can earthing
clips to the printed circuit. Small clips are also
supplied for earthing the valveholder screening can,
and are fitted between pins 1 and 9 and soldered.
They should be fittcd in such a manner that they
tend to bend away from the valveholder.

The driver transformer T1 and the two 4BA x
14in. bolts plus spacers are next fitted. A 4BA
solder tag is bent to form a foot, and is bolted and
then soldered in position where shown in
Figs. 2 and 4.

Tr1l, a Mullard OC82D transistor, is next fitted
with sleeving on its three leads and soldered in
position. The leads should not be cut, and particu-
lar note should be made of the lead connections,
e—b—c.

Mains Chassis Assembly

The following components should be fitted in
the order given. The push button selector switch,
taking 6BA x in. bolts, is fitted to the cut-out at
the front of the chassis. and the volume control
VRI1 fitted alongside. Next T2, the output trans-
former is fitted, along with the bank of four
trimmers TCI-—TC4. An earthing solder tag may
also be fitted under one of the nuts holding this
component, but if considered possible, this solder
tag can be dispensed with, provided the earthing
foot of the three-way tag strip can be persuaded to
fit instead. Whichever method proves easiest should
be utilised. The loudspeaker socket should be
mounted using 6BA x %in. bolts, plus an earthing
tag where shown. Also fix an earthing tag to one
side of the aerial socket. A polythene grommet is
fitted to the large hole adjacent to C20, through
which the negative supply lead will eventually
pass. Join the blue and orange leads to the loud-
speaker socket, fit C19 in position and earth one
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side of the socket.

‘Take LI, the r.f. choke. and solder this, together
with R1, to the aerial socket. R.F. chokes L1, L7
and 1.8 are all identical and are therefore easily
identified.

Rear Panel

Fit the 6-way tag strip to the inside of the rear
panel as shown in Fig. 3 using 4BA X 1in. bolts,
also Tr2/Tr3 the two OC82 push-pull output tran-
sistors—remembering to fit heat sinks. Do not cut
the transistor leads, and cut sleeving to fit over
each lead. as for Trl. Solder R18 in position and
fit a 6in. length of insulated wiring to tags A—B—
D—E and F.

Final Assembly

Join the free ends of the five leads that emerge
from the rear panel to the printed circuit board.
Refer to Figs 2 and 3 for this. !

With reference to Fig. 4, bolt the rear panel
assembly to the printed circuit board using the
4BA x 1lin. bolts and spacers previously fitted.

Carefully bolt the lower edge of the rear panel
to the rear of the main chassis using two small
self-tapping screws, and then finally secure the
printed circuit earthing foot in position. The heat
sink may now be fitted to Trl and then bolted to
the main chassis. The remainder of the wiring and

-mounting of the balance of the components shown

in Fig. 2 may now be completed.

The coiled lead shown between the moving metal
bar on the tuning unit and the tag strip is simply
a short length of stranded lead which has been
wound onto the shaft of a small diameter screw-
driver to form a coil. This is then simply soldered
in position where shown.

When fitting the lampholder and pilot lamp,
make sure that the metal surrourd to the lamp is
not shorting to the metal chassis.

L3 coil is supplied fitted with a yellow sleeve and
L6 with a green sleeve.

If the blue lead from L2 coil is short, it should
be extended as necessary.

Fig. 8 shows the assembly of the suppressor
filter unit and fuseholder.

The loudspeaker is fitted to the baffle using
suitable 4BA bolts and washers. It is possible that
the holes in the loudspeaker frame will not coin-
cide with those in the baffle. Simply punch extra
holes if necessary, using a sharp pointed object or
even a small screwdriver. A suitable length of
twin lead should also be fitted to the two loud-
speaker tags, plus a two-pin plug at the other end.

Insert the two valves into their respective
sockets V1 ECHB83 or equivalent 6DS8, V2 EBF83
or equivalent 6DRS8, and fit th: metal screening
cans to both valves. Finally the dial and the push-
on control knobs are fitted. Now re-check all
wiring very carefully.

Alignment

This requires the use of a signal generator for
optimum results and for those constructors who
either own such an instrument, ¢r who have access
to one, the following details are given. It will be
necessary to obtain a suitable 12V d.c.-supply.the
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battery + is connected to the car radio chassis and
the battery— to the —ve supply lead.

Connect the loudspeaker and switch on the radio.
The dial lamp should immediately come on. Press
the medium wave push button and adjust pointer
to S50m on thc dial.

Set the signal generator to the if. frequency of
470kc/s and feed a modulated signal to aerial
socket. Adjust the cores in i.f.t.1 and then i.f.t.2
for maximum audio output. Adjust the volume
control to a suitable level, and adjust the output
from the signal generator to a minimum.

Set signal generator to 550kc/s and adjust the
core of L4/LS for maximum signal and then L2
core. By using a pair of thin nose pliers, draw the
brass threaded rod attached to the dust core either
in or out of the coil former. The cores have a slot
at the grommet end, and the end of the brass
thread has been flattened to facilitate adjustment
with suitable trimming tools, but some difficulty
may be experienced if this method is used due to
Timited working space. Re-adjust the signal genera-
tor to 1-5Mc/s, and tune the pointer to 200m and
adjust TC4 trimmer for maximum signal, followed
by TC2. Depress the L.W. button and re-adjust the
signal generator to 200kc/s. Set the pointer to
1500m and adjust first TC3 and then TCI for
maximum output. Disconnect the signal generator
and connect a suitable aerial (preferably a car
aerial) to the aerial socket and check the perfor-
mance.

The aerial circuit trimmers TC2—medium wave
—and TCl—long wave—may be then re-peaked
for optimum sensitivity. This final
operation may, however, be carried
out in the car.

The cover and chrome escutcheon
is held in position using small self-
tapping screws.

Installation

If the radio will fit the cut-out in
the dashboard of your motor vehicle
installation will be relatively easy.
Alternatively, it may be held under
the dashboard by use of suitable
home-made strips. As mentioned
earlier, the “ bushes” fitted to the
sides of the radio’s metal cover are
tapped for 2BA bolts, and this should
not be any longer than }in.

Any paint around the bushes and on
the car chassis where the brackets are
to be bolted, must be scraped away,
i.e. the car radio metal case must
make good electrical (and mechanical) contact
with the metal frame of the motor car. The loud-
speaker may also be fitted in any convenient
position.

The negative supply lead from the car radio is
normally taken to the Al terminal on the junction
box. Reference to the “ owner’s handbook * should
indicate its location. The *‘short iead”™ shown
coming from the suppression unit in Fig. 8 must be
securely connected to the nearest earthing point
on the car chassis.

Interference Suppression
Now, although the * Autocrat” is fitted with a

November, 1964

filter unit in the negative (—) supply lead to reduce
the effects of electrical interference, it is also of
prime importance that the ignition system, dynamo,
sparking plugs, windscreen wiper electric motor,
flasher indicators etc., are also fitted with suppres-
sion devices.

The ignition system, if insufficiently suppressed
will cause a continuous clicking or popping sound
in the receiver, and the dynamo will cause a whine
which will increase in level when the engine is
accelerated.

The majority of modern cars are already fitted
with adequate suppression devices but brief details
are included herewith for those vehicles that still
require suppression. The types of devices that are
utilised for suppression of electrical interference
are capacitors, resistors and chokes of various
sizes. Some vehicles may have a resistance type
suppressor fitted to the distributor. but if not it
should be fitted in the high voltage lead that runs
between the spark coil and distributor rotor. This
must be fitted as close to the distributor as possible.
The nominal resistance of these devices is S—10k().

Resistance type suppressors should also be fitted
to each lead that runs from the distributor head to
the spark plugs. Simple cut lead or clip-on type
suppressors may be purchased from a radio dcaler
or garage. Once again, these units must be fitted
as close to the sparking plugs as possible.

Suppressor capacitors for the dynamo are

normally contained in a metal can, which has a
metal bracket for mounting plus a flving lead. The

A P.W. “Autocrat” car radio takes its place in the fascia of ¢ modern

family saloon.

bracket is securely fitted under the nearest con-
venient earthing nut on the case of the dynamo,
and the loose lead is then taken to the dynamo
live output terminal. The value of capacitor is
normally 0-5 or 1uF.

It may also be necessary to fit a suppressor
capacitor to the ignition coil and once again this
may be of the same type us fitted to the dynamo.
Bolt the lixing bracket to the nearest earthing point
and tuke the loose lead to the SHW terminul on the
ignition coil.

For further information on the fitting of these
and other devices, approuch a local supplier or
garage who will normully give assistance.
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PREPARING

R A

BRIAN ROBINSON.

I: BASIC THEORY, RESISTANCE, OHM’S LAW
IT is the wish of the writer to include in a series of

-
O
A
-]
L
m

only twelve articles, sufficient theory work to

enable the reader to sit the City and Guilds of
London Institute ‘“‘Radio Amateurs’ Examination” in
November 1965. 1 have tried to explain the more
difficult theory in simple language and have included
diagrams and sketches wherever they are likely to help
the reader. As all the theoretical material cannot be
included in detail the reader is urged to study suitable
text books also—and a list of sditable books is given
at the end of this the first article.

At the end of each article will be a series of questions
which have been designed to help the reader; these
will be generally of the ‘calculation” type, and
answers will be given at the end of the following
article. If the work is undertaken diligently, a “pass”
in the examination would not be too great a reward!

1.1 The Electric Current

All materials are composed of Atoms. A simple
atom, such as that of Hydrogen, consists of a central
core or Nucleus, which carries a positive charge, and
a particle called an Electron, which carries a negative
charge. The electron spins round the nucleus in much
the szi\me way as the earth orbits round the sun. (See
Fig. 1.)

Electron D
P N4 A B

/ =
’ \\
i . ‘: A Ammeter
] ]
\“ Nue ',: +J§atteryl

RPT. A || L

Fig. | (left): The Hydrogen atom.

Fig. 2 (right): A simple test set-up for conductors and
insulators.

The Hydrogen atom is the simplest of all the atoms
and if we were to draw a diagram of say a Copper
atom, it would have no less than 29 electrons orbiting
round it. If an electron can be made to leave its orbit
and join the orbit of the electron next to it, an Elecrric
Current will flow. If we make a current flow through a
material such as a length of copper wire, we must
supply a “force” to make the electrons of the copper
atoms move along. This force is generally supplied as
a result of a Chemical Reaction in a Cell or Battery.
(The “‘force” can also be supplied by heating and
magnetic effects but these will not be dealt with here.)
Therefore, for our purposes we can consider that an
electric current is in fact a flow of electrons,

PRACTICAL WIRELESS
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1.2 Conductors and Insulators

Materials which will give up electrons easily to form
an electric current are said to be Conducrors. Those
materials which will not easily allow an electron flow
to take place are called {nsulators. In Fig. 2 we can
connect various substances between A and B to
determine which are conductors and which are insula-
tors. If no current shows on the ammeter the material
is an insulator, if a current shows on the meter the
material is a conductor; the higher the current the
better the conductor. Conductors have a Low Resis-
tance to the passage of an electric current and
insulators have a High Resistance.

1.3 Electrical Units

The Coulomb is a basic electrical unit, and is
represented by “Q”. The coulomb indicates the rate
at which an electric current flows and therefore it has
a time component. The unit used to measure the
current flowing (average) in a circuit is the Ampere or
Amp., which is denoted by ‘‘I””, and this is given in the

expression I=— where Q is in coulombs and T is in
T

seconds.

We can also see that 1 coulomb of electricity passes
when a current of 1 amp. flows for 1 second, or from
the above expression:

Q=IXT

If a current flows through a conductor, it can be
increased by increasing the Potential Difference across
the ends of the conductor, i.e. a greater Electrical
Pressure has to be used to “push’ the current round
the circuit. Potential difference or- electrical pressure
is measured in Volrs. Therefore to increase the
current flowing through a conductor, the voltage
across its ends must be increased.

All materials do not allow a currznt to flow through
them with equal ease (see 1.2) and they can be said
to possess different amounts of Resistance to the flow
of an electric current. The unit which is used to
measure this resistance is the Ohm.

1.4 Ohm’s Law

The scientist Ohm discovered a-relationship between
voltage (E), current (I) and resistance (R). The circuit
shown in Fig. 3 can be used to demonstrate (N.B. not-

prove) the results he obtained.
O,

4 ! -
A
Voltmeter v

_TB | 3

Fig. 3: Arrangement for demonstrating Ohm’s Law.

Ammeter _

A resistance of say 2 ohms is connected to batteries
of various voltages, the battery being connected to
AB. An ammeter measures the current flowing through
the resistance and a voltmeter measures the voltage
appearing across the resistance, Values of I and E are

recorded, and also values of -I— are worked out for
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each set of readings. The results are tabulated as
shown in Fig. 4.

E

E i —

I

Fig. 4: Typical 2V 1A 2
values to indicate

Ohm’s Law. 4V 2A 2

6V 3A 2

8V 4 A 2

It can be seen that —F: gives a constant result of 2, but
we also know that thle value of the resistance R was
2 ohms, so it appears that R=E and thus if E and |
are known R canEbe calculated. ’lrhe equation can also

be written as I=— or E=1xR.
R

Thus if any two of voltage, current and resistance
are known, the third can be found. Ohm's Law can be
stated as follows: *‘the current flowing in a circuit is
directly proportional to the applied Voltage and
inversely proportional to the Resistance”. When
Ohm’s Law is applied the voltage must always be in
volts (not kilovolts, millivolts, etc.), the current must
always be in amperes (not milliamperes, etc.), and
the resistance must always be in ohms (not megohms,
kilohms, etc.).

n 20
AN AN
(a) (- v
Y
R= 50
0N n 50
_ﬁ‘\-'\f""""f.\\'"-"'\lﬁ\"_"ﬁq“ |'.'|'.\'|'‘l'lll'!'l'll'l\ll'l\l'\n_‘l |~'\| I\''\|'l'‘|'I‘''\n'l\"u'-‘u'.'\u'l"\ﬁ_

b)) \— v v

R =100

Fig. 5: Examples of resistances in series.

1.5 Resistance in Series

_ If two resistances are connected in Series as shown
in Fig. Sa, the total resistance, R is equal to

1 2
in this case R=3+4-2=35 ohms.

In Fig. 5b three resistances are connected in series
and the total resistance, R, is 2+3+5=10 ohms.
(N.B.—Ohms are generally represented by the Greek
letter Omega, £2.) Therefore for any number of
resistances connected in series the total resistance is

R=R;+Ry+Ry+R,+.. ..

1.6 Resistance in Parallch

If two resistances are connected in parallel, as
shown in Fig. 6a, the total resistance, R, can be found
by using the expression

R, %R,
R=
Rl+ R2

PRACTICAL WIRELESS

November, 1964

—e e AN W

(a) R=1:201

(b)
R=10

Fig. 6: Examples of resistances in parallel.

2x3
Thus in Fig. 63, R=——=1-2 Q).
243
If three or more resistances are connected in
parallel, the formula used to determine R is
i

—=—t
R R, R, R,
or R=—_
1 1 1
—t+—+—.....
Rl Rl RI
1

Thus i'n Fig. 6b R=— =1 Q.

For resistances connected in parallel, the total

M\2/Y).V\N 20

R=12+ 2 m 30202

n
Fig. 7: Examples of resistances in series/parallel
connection,

iy

(a) U
VRN
Uavmts
/A\zamps
———— AV :
(b 20 - \_J

e YV ——

() 20

UVolts

Fig. 8: Arrangements to find the power dissipated by a
resistance.

effective resistance, R, is always /ess than that of the
lowest value resistance in the circuit.
1.7 Resistances in Series/Paraliel Arrangements

The resistance of a series/parallel arrangement such
as that shown in Fig. 7 can easily be found by finding
the resistance of the parallel connected resistances and

—continued on page 63/
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a | midget
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HFE miniature antenna, like the perfect v.f.o.

will always rate high in the dreams of any

amateur or shortwave listener. From time to
time various ingenious approaches have been made
to clip off the precious inches and yet still preserve
the effectiveness of the antenna. Discussion with
other amateurs tends to indicate the opinion that if
element lengths are reduced then something must
invariably suffer.

Either the radiation resistance drops to a ridicu-
lously low value or the bandwidth is microscopic.
Often such a system is difficult to load or exhibits
a very high standing wave ratio.

The handbooks and theoretical text books do
not appear very eager to praise the undersize
antenna either and usually give diagrams and dis-
cussions on systems of the *“correct length ™. They
take a piece of wire say half a wavelength long and
suspend it by some miraculous means so that it is
held in mid-air with no supports at either end. (To
introduce any supports might interfere with the
polar diagram so they conveniently dispense with
them!)

This wire is then situated some half wavelength
high completely in the clear and over a wonder-
fully efficient earth—probably an empty 50 acre
field on top of a hill.

All the time the amateur is reading this he is
thinking about his back garden some 30 feet long
at best, the telephone wires nearby, a metal shed in
a neighbours garden etc.,, and wondering how to
make the best of it all.

The writer is one of such creatures and the main
interest centres on the 20 metre band 14,000—
14.350kc/s. The dipole length for this band is some
34ft. long but in order to “give it a chance” it
needs to be 34ft. high as well. This implies at least
one 35ft. mast and possibly two, or some form of
extension pole attached to the side of the house—
see Fig. 1.

Those who frequent the 20 metre amateur band
will know that these days a dipole will not always
prove a particularly suitable aerial. Not that it is
inefficient, nor to imply that there are amateurs
who cannot work DX with a dipole on twenty.

However if one does use this simple system today :

then it will have to compete with shiny new 3-ele-
ment beams (often commercially made and pre-
adjusted) 4-element beams and cubical quads etc.,,

not to mention the hundreds of watts p.e.p. of side~ *
them,

band that is often pumped into

PRACTICAL WIRELESS

ANTENNA
DX bands

D. GIBSON G3JDG

On the other hand there are many who would be,
thankful if they could erect even a dipole but who!
are unable to do so on account of available space
or neighbours who object to various objects waving
above the skyline. 1t is for just such a need that
this article is intended.

It was reasoned that although the text books and
more learned brethren may be quite correct in their
scepticism of pruning element lengths it was a very
real fact that mobile stations with their short
loaded whips were busy working half the world.
This, be it noted. with element lengths that were
not so much pruned as massacred!!

34ft:

Fig. I: Two variations on the aerial apparently necessary
for efficient reception on 20m.

Tt was decided to pursue this line of thought and
see how far it could be developed.

Basic Design

The maximum length was set at 8ft. and since
this was to be a vertical would require no space
at all other than the diameter of the element itself.
(Owners of 2in. square gardens please note). Accor-
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dingly an antenna was rigged up as per Fig. 2.
The 8ft. element was made as follows: a 9ft
bamboo pole about 1—I1iin. diameter was
covered with an 8ft. x 6in. length of baking foil.
The pole was merely rolled in the foil rather like
rolling a cigarette, and this was held in place by
small pieces of p.v.c. tape.
. The whole assembly was then once again rolled
in a long piece of polythene sheeting to protect it
from the weather, the polythene being held in
position by attaching a spiral of p.v.c. tape.

TABLE I.
Band
Mc/s Coil Dimensions
7 19 turns Tap 3 turns from earth.
14 8 turns Tap 2 turns from earth
2t 6 turns Tap |3 turns from earth
-
8ft.

C = 100pF

To Tx

Fig. 2 (left): The theoretical set-up for the basic antenna.

Fig. 3 (right): The element may be attached to a shaped

piece of wood for simple erection in any convenient plot
of ground.

The result is an element which is weather-prqof,
lighter than the same diameter aluminium tubing,
cheaper and will “give” in the wind. It may, if
required, be fixed to an 18in. length of 14in. x lin.
wood and stuck in the ground wherever is con-
venient (Fig. 3).

Note also, that it will require no unsightly guy
wires either. The capacitor in Fig. 2 is 100pF. and
the coil consists of some 26 turns of 16s.w.g. tinned
copper wire on a 2in. ceramic former spaced the
diameter of the wire.

It was found, much to the writer's joy, that by
shorting out some of the turns, i.e. varying the
inductance and also the tapping point of the co-ax,
that the element could be tuned up and loaded
with a low s.w.r. on 7, 14, and 21Mc/s. (See
Table 1.)

A tentative call on 14,040kc/s brought a 599
report from OESXXL in Austria and this was with
the antenna propped up against the wall of the
house. Note that a dipole on this band would be
34ft. long and 34ft. high. By contrast, the present
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antenna was 8ft. long and about 3in. (three inches)
oft the ground.

Adding the 2nd Element

Fired with enthusiasm the next obvious line of
experiment appeared to be the addition of another
element to make it a sort of 2-element miniature
vertical beam and another element exactly the
same as the first was manufactured. This was
spaced some 7ft. from the driven element and the
coil was wound on the lower end of the actual
bamboo pole itself. (Not the best of low loss coil
formers). 3

This coil consisted of 12 turns of 16s.w.g. tinned
copper wire and the capacitor was a 140pF. The
grid dip oscillator indicated that this combination
could be resonated from 13—I15Mc/s. Thus it
could be tuned as a director or reflector.

Setting Up

Method of setting up was first to tune the driven
element to 14.050kc/s since c.w. was the prime
interest. This was done with the aid of a transis-
torised g.d.o. Then, the parasitic element was tuned
as a director. In the event of no g.d.o. being avail-
able, the parasitic can be roughly tuned by ear,
and tuning the capacitor C2 Fig. 4 with an
insulated screwdriver, signals can be peaked or
attenuated some two S-points. After this, all that
remains is to adjust the tapping point of the co-ax
for minimum s.w.r,

1

-— 7
1
e
Fig. 4: The arrangement
used in the setting-up
procedure. e e
100pk
L2 =
L1
c2
140pF I
‘é’
v

As with all aerials of this type a good earth will
make a difference to performance. The earth used
for the experiments with the prototype consisted
of two 6ft. lengths of $in. diameter copper pipe
driven 53ft. into the ground 6ft. apart and bonded
together by a length of 7/029 wire.

This is far from being an ideal earth and better
results might be possible with an improved earth-
ing system. Note that there is a heavy gauge wire
from the parasitic to the driven element and the
whole system is earthed at this one point (Fig. 4).

Resuits

Results so far seem encouraging, but a Jonger
period of trial is needed before any definite con-
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clusions can be reached. A CQ call brought 599
from UATKAG in Leningrad and with the beam in
the same position a 569 was received from 11SC1
in Italy indicating a 3S-point difference. The s.w.r.
appeared reasonable from 14.010—14.070kc/s.

In the first few days of operating, some 13
countries have been worked with the worst report
of 579 when the beam was peaked and DJ5SDR
reported 5 and 8 on ‘phone. Note this was on
14.200kc/s whereas the system was lined up and
adjusted to work on 14.050kc/s. This antenna
system will not compete with say a quad, but where
space is at a premium it will enable a respectable
signal to be radiated.

The above results were obtained with the beam
propped up against the side of the house wall not
4in. off the ground, most unfavourable conditions.

Further Suggestions

There is ample room for further experiment, the
spacing of the clements for instance. The spacing
of 7ft. used proved successful. but may not be
optimum. and increasing it to 10ft. proved detri-
mental to performance.

A further line of thought would be the addition
of another element to make a 3-element beam
(director, driven element. and reflector). Or perhaps
the third element could be arranged as per Fig. 5.
The two parasitics arranged to tune as reflector or
director with a small relay. In this way, the beam
would be rotated electrically.

Capacitor A would be tuned as a director in
each case then the relay could be energised and
capacitor B adjusted to tune the element as a
reflector.

For those who like their information compact,
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D.oFR

L
D DE
] ®

L
ofE

Fig. 5: Providing a third eiement.

the details of the driven element are shown in
Tuable 1. These tigures will vary depending on
proximity to earthed objects, efficiency of the
earthing system etc.,, but will provide a useful
starting point and guide, after which the system
can be adjusted for peak performance under actual
local conditions.

The author would be very interested to hear
from readers experimenting with aerials along the
lines suggested in this article.

Preparing for the R.A.E.

—continued from page 628

then adding to this the value of the series resistance.
Thus, in Fig. 7 the value of the parallel resistances is
RixR, 2x3
R= = =120,
R,+R, 2+3
Add to this the value of the series resistance to
obtain the total resistance. Therefore total resistance
1242=32Q.

ANV~
60

Ik

il

Fig. 9: Circuit for Question I.

1.8 Power

Power is the rate of doing work and its unit, in
electrical work, is the Warr, which is denoted by W.

W=IXE
or by substitution from Ohm’s Law,
W=1*xR
EZ
or W=—
R

Three ways of finding the number of watts dissipated
as heat in a resistance are shown in Fig. 9,

In Fig. 8(a) W=IxXE=2x3=6 watts.
In Fig. 8(b) W=I12xR=4x2=8§ watts
E? 36

In Fig. 8(c) W=—=—=18 watts.
R )

<

Question |

The answer to the following questions will be given
at the end of next month’s article.

In the circuit diagram given in Fig. 9, calculates
1. The total current drawn from the battery.
2. The voltage appearing across the 6 {2 resistance.
3. The power dissipated by the parallel connected

resistances of 2 and 4 Q.

4. The power dissipated in the entire circuit.
5. The current flowing through the 4 Q) resistance.

‘Recommended Literature

(@) “The Amateur Radio Handbook”—Radio Society
of Great Britain.

(b) “A Guide to Amateur Radio”—Radio Society of
Great Britain.

(¢) “The A.R.R.L. Handbook”—The
Radio Relay League.

(d) “Physics and Radio”—M. Nelkon.

(e) “Foundations of Wireless”—M. G. Scoggie.

Part 2 Next Moath

American
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Twin Triode

Two

TWO-VALVE PUSH-PULL AMPLIFIER

HIS amplifier was designed to obtain reason-

able volume and quality for a small outlay. It
uses two twin triodes in a simple circuit, only
consumes 25mA h.t. and has adequate gain for a
crystal p.u. The first stage is half a 12AX7 in a
conventional amplifier circuit and the output is fed
to the other half of the valve which is wired as a

BY A. C. RODEN
*“concertina ™ phase splitter. The outputs from this
are fed to the two halves of a 12BH7 twin triode
arranged in push-pull.

Components
The majority of components are not critical but
the phase splitter is rather important. R7 and RS

T
6uF
275 w2
Sy At
(4L T
a H
d Y
220pF 5 : |
V2 {
VR :
MO 12BH7 |
VR2
R10 y
5000 100k0 —~
2W
2 %
% 0-054F 400V
Fig. I: The simple two-valve circuit.
COMPONENTS LIST
Resistors: Capacitors:
Rl 5-6kQ R7  47kQ 59, IW Cl 220pF paper or mica
R2  220kQ R8 100kQ C2  25uF 25V electrolytic
R3  39%Q R9  100kQ C3  16uF 275V electrolytic
R4 2:2MQ RI10 500Q 2w C4  0-1uF 400V paper
R5 47k 59 IW RIT 820Q SW w.w. C5  2uF 12V electrolytic

R6 4:7k 5%,
All 1109, £W carbon unless otherwise stated.

VRI 1MQ potentiometer with d.p. switch, S|
VR2 2MQ potentiometer
Valves:
Vi 12AX7 V2 12BH7
Transformers:
Tl Mains transformer, Secondaries: 250V
50mA; 6:3V 2A
T2  Output transformer. Primaries: 8000Q

anode-anode centre-tapped. Secondary: 3
or 150

C6  0-054F 400V paper

C7  0-05uF 400V paper

C8  8uF 350V electrolytic
C9  32uF 350V electrolytic
CI0 16uF 350V electrolytic

Miscellaneous:
L1 20H 20mA smoothing choke
MRI E250/C50 250V 50mA half-wave metal
rectifier .
Si Double-pole on/off switch (on VRI)
Aluminium chassis. Two B9A valveholders, Tag
strip. Coaxial socket, grommets, nuts, wire, etc,
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BRAND NEW AM/FM (V.H.F.) RADIO GRAM | & W
CHASSIS AT £13.13.0 (carrlage Paid) B,ESAEI‘;IESI:I:IC

Chl!!ll size 15 x 61 x 5}in. high., New manufacture. Dial 14} x 4in. in
rs, predominantly gold. 200-250v. A.C. only.
Pmk -up, Ext. 8peaker, Ae., E., and Dipole 8ockets. Five push buttons—
OFF, L.W,, M.W F.M. and Gram. Aligned and tested. O.P. Transformer.
Tone Control,  1000-1900 M.; 200-550 M.; 88-98 Mc/e. Valves EZ80 rect.;
ECHS], EF89 EABC80, EL84. ECC85.
10 x 6in, ELL!PTICAL BPEAKER 2§/- to purchasers of this chassls.
: (Chassis) £3.10.0 down and 5 monthly paymenu of £2.4.0. Cheap
Room Dlpole for V.H.F., 12/6. Feeder 8d. per yard
ALTERNATIVE DEBIGN L.W. 1000-1900 M.; & \V (9-15 Mc/a): MW,
190-475 M.; V.H.F. 87-100 Mc/s.; Gram position, Otherwiae similar to
sbove chassls. Price £15.15.0 (carr. paid). TERMS: £3.10.0 down and
6 monthly payments of £2.4.0. Circuit diagram 2/6

PUSH-PULL 0O.P.
AMPLIFIER  £5.5.0

(6/- Carr.)

Brand new 200-240 A.C. malns
Bass, treble and vol. controls.
with valves EZ80, EOCS83 and

Chasais
12 x 8} x 3jin.
for 2-3 ohm speaker.
tacemally screwed to chassis) may be removed and used as “fiying panel”

LAFAYETTE BRAND TAPE
PULLY GUARANTEED AT RECORD LOW PRICES
P.V.C, BASE

MYLAR BASE
5in. Double plav, 1,200 ft. ..

16/~ 5in. S8tandard play 600ft.., 8/8
53in. Double play, 1,800ft. .. 22/8  5%in. Standard play, 850ft. 11/6
7in, Stand play, 1,200ft. .. 12/8  ACETATE BASE
7in, Long play, 1, 800“.. 18/8 B5ln. Stand. play, 600ft. .. 8/~
7in. Double play, 2,400ft. ., 28/~  Bin. Long play, 900ft. .... 10/-

s1in. play, 1,2001%, .. 12/

TRIPLE PLAY 7in. Long play, 1,800ft. .. 16/~
8in. 4501t. .. 1s/8 TAPES

2218 3/8

42/8

55/~ oo

76/= 3in. Triple, 600ft... ... ... 14/~

extra per reel; 4 reels and over Post Free

SELF-POWERED VHF TUNER
CHABSIS, Covering 88-95 Mc/s. Mullnrd
permeability tuner. Dims, 8 x

6in. high. Valves ECC85 and 2- EFBQs
plus 2 diodes with EZ80 rectifier, Mains
transformer. Fully wired and tested
ONLY £8.17.8 (carr. paid). Room dipole
12/8. Feeder 84 per yard.

8-TRANSISTOR
PORTABLE — Fully Buiit

The “BCALA" for only #£7.10.8 ecarr.
paid. 84 x 2 3 B5}in. high. Choice of
eoloura.  Rexine. M.W. and L.W.
Ferrite aerial Battery 2/9 extrs, Printed
circuit. Nicely styled. A professional
job 3%in. speaker. Fuily tunable M.W.
and L.W. Superhet circuit.

BATTERY ELIMINATOR

Tor 4 Low Consumption Valves (96 range) 90v. 15 mA and T.4v. 125mA
42/8 (4/- post). 200-250v. A.C. Also for 250mA, 1.4 v. and 90v. 15mA at
same price. Two separate units to replace existing batterics, 4 X 21 x 2}in,
and 3 x 2} 1 l}in.

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE
STATED. TESTED BEFORE DESPATCH. Delivery by return.

Terms available on Items over £5. Send 6d (stamps will do) for 20 page
illustrated catalogue. C.0.D. 2/- extra.
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS
Regret overseas orders cannot be executed.

GLADSTONE RADIO

NOTE NEW ADDRESS:— (CLOBED
66 ELMS ROAD, ALDERSHOT, Hants.

LA
MON)
(3 mins. from Btaticn and Busce). Aldarshot 22240

7 Transistor 8uperhet. 330
Milliwatt output, 4-inch speaker.
All components mounted on s
single printed circuit board
size 5} x Hiin. in one complete
assembly. Plastic cabinet, with
carrying handle, size 7 3 10 x
3iin. External Socket for car
aerial. Ferrite rod aerial
Price for the complete parcel
including Transistors, Cabinet,

PPY Battery 3/9. Data and instruo-

Bpeaker, etc. and full Con- tions separately 2/6. Refunded if
struction Data: £5 19 6 you purchase 'J}e parcel.
P. & P. 4/6. . . Any parts supplied separately,

4 TRANSISTOR
MINIATURE PUSH-PULL
AUDIO AMPLIFIER
HIGH IMPEDANCE

Output far
$-ohm speaker. Suitable for microphone, record player. guitar and
{ntercom. 9 volt battery required. Frequency range 100 cps. to 25 Kepa
Push-pull output class B. Instruction sheet promded. Fully wired
ready for uge. Two types. 200 mw. 28/6; I watt, 41f-. P. & F. 2/8.

SINGLE RECORD PLAYER
USING EMI DECK
AND PICK UP

4 epeed, 200/240 v A.C. Valves, rectifier
and ECLB2. Cab.size12x 114 x5% in
attrac. coloured imitation leather finish,
Takes 77 & 10” records. £7.19.6 carr. pajd.

ALTERNATIVE TYPE OF ESINGLH
RECORD PLAYER available, using
BBR GU7 motor and pick up on one
plate. Valves UTY85 and UCL3S2. Cab.
wize 134 x 13 x 5}in., red or blue rexina.
Takes 7in, 10in. & 12in. records
Price £8.9.8. carr. paid.

PROTEGT AGAINST FIRE. AUTOMATIC FIRE
ALARM

Eomoxgn n;im vhe;: al;* =

125°F. Measures 3 x x 1§

(Post 2/-). Or im Kit Form with -Ihm !
Bi-metal contacts 27/8.  (Post 243, |

2} WATT AMPLIFIER . !
Our price ONLY 56/~ (post 5/-); a few hundred outy; valves WSOl:and' |
ELS2 with metal rectifier: 6 * 4 x 12in. high (5ir over ELST). -Muw -
trana, and o.p. with vol and tone oontroia on-off; co-ax. Input.

GRAMOPHONE AMPLIFIERS AND PLAYERS
14 watt type. With 6in. x 4in. speaker. Baffle 13§ x 7§in. 200-240v. A.C.
ECLS2 and Rectifier. Tone and Volume On;off switch. Two knobs. Bc.dr
to play, 49/6, post §/-.

4 watt type. Valves UY835, UF80 and UL24. 20§:240v. A.G. Covered:
baffle 13} x 74in. {(6in. speaker), 3 front controls; basa, trebls, cn-oﬂlvﬂJ
60/-, post 5/-. Double wound mains transformer.

Cabinet to fit either type with plain motor board #3 esrr, pd.

record player in beautifully styled cabinct, fully built (NOT A

£10.17. B, “ith UAl4 4- speed autochangcr, or with Garrard

4-speed autochanger, £12.5.0,

Single player in Cab., 134 x 13 x 5}in. B.3. R. Monarck 4-speed du:k.m.

QUALITY PUSH-PULL OUTPUT AMPLIFIER
Chassis 10 x 7} x T}in. high over trans. Wsed, guaranteed and mmn-:
order. New vulvu EZ40, ECC83 and 2 x EIAI 8 watte. Mains m
tapped 200-250 volts. O.p. Trans for 3, 8 or 15 ohme. Choke
On/oﬂ/\'ol and tone controls, For tuners, Record Playerl, ota. -
P. & P. 6/~. We can modify for Guitar input for 15/ extra.

TAPE RECORDER AMPLIFIER 0
Fully built. Front panel 124 X 3in. Chaesis size 10} x5 x
ECC83 and 2EL84. Controls (1) MIC, Vol. (2) T\mﬂ'IP U. Vol. ®
back or monitor. (4) Tone. 2 jack sockets for Tuner/P.U, and MI
for superimpose. Beparate power pack cobtaming transformer and reciifien.’
Y¥or Collaro studio deck only. Price £8.14.0 (6/- P. & P.).

4-SPEED AUTOCHANGERS i

teserasecint ascensanames J

PRINTED OIRCU!T 4in, x 2}in. 1}in, over transform:ers.

oD

BSR-UAM4
GARRARD AUTOSLIM
BTEREO ........ccooeee.
:Turosum DE LUXE ATe B
EBEO ccvvevvrecneconnnss ........MM
Carr. 5/r »

— Bt 2T
13 x 8in. LOUDSPEAKER 49/6 getsm
Three ohm. Ceramic magnet of latest type. BRAND NEW.

HEATER TRANSFORMER
Maips tnput giving 6.3v. 2 amp. 8ize 21 x 2 x lin. (2}in. over winding),
B5/6 ea. Less 10% for 12, or 30% for 50. P. & P.3/- for 1 to &, post fres
more than six.

S ——

] -
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l A SIMPLE EXPLANATION OF l Starti e i .
TRANSISTOR RADIOS tcbasc properiies of sem:-

FOR THE APPRENTICE ENGINEER conductors, the action of a
transistor is explained in de-
tail and without recourse to
complex mathematics. The
circuits used in transistor
radios are described, and the
techniques for servicing
these sets are considered.

CONTENTS INCLUDE:
Semiconductor materials; Tran-
sistor action; Transistor circuits;
Servicing, etc. In all, seven chapters
with the emphasis always on practi-
cal considerations.

U.K. PRICE 5/-

Published by Mullard Ltd. Get your
copy from your radio dealer or
send remittance with direct order
(Postage and packing 6d. extra).

MULLARD LIMITED - DEPT.B. - MULLARD
HOUSE - TORRINGTON PLACE - LONDON WC!1

MVMI024
“ E CONST CTOR?’ PARADV| E” COMPONENTS - HI-FI - BOOKS - SERVICE
TH s RU S S 24-HOUR MAIL ORDER SERVICE with all zoods guaranteed.
® FREE POSTAGE on orders over 20/-; add 1/- postage if under.
® LOWEST PRICES FROM BULK PURCHASING AND MANU-
[ ] FACTURING.
Phuaki:
63GOLDHAWK RD, SHEPHERD’S BUSH, LONDON, W.12 sur 2551 | BERNARDS BOOKS FOR “KEY-LITE”
Also at 11 JERDAN PLACE, FULHAM LONDON, S.W.6. Phone: FUL 3405 | TRANSISTOR CONSTRUCTORS A ‘Must’ for M .
Ylow to receive loreign - ust’ for Motorists
BES'I' OF AI.'. “HIGH LIGHT” 183 7V rogramies on vour }5 Ij MAKES IT EASY. A novel
TV set using simple  Post free | kev-rmg with madern style
MAGNIFIER moda. i light altached (solid plastic
B.H. “HI-FI 14 [ Wide neid. good magni- 184 Tested Transiator Cir- 2/6 case) for Lighting up kevhole
N . fication. With proteciive cuits using Modules. of car, doors, ete, {ives good
with integrated wallet cover tor keeping Post free § (ight. Compicte with bat-
in_pocket.  Userul for ‘fegted Hhortwave - tery  (about 12
tone controls and | 1./ tuients Lort 1185 Lol ol S0 EE 8= i 10/6
mix facilities | Good value at 4I” MATs. ot Post free
Teated Superhet 8hort-
A real break-through in hi-fi value! Thie superb amplifier 1 186 : .U n u‘l”( omunica- 6 I- MAKE YOUR CRYSTAL
designed by Dr. W. J. May incorporates valuable featnres | VAST STOCKS OF tion Receiver Circuits Zost free L p 1) REAL H1-FI WITH
includingotwo high gain inputs. each with its own velume ‘ COMPONENTS, using MATaA. i -
control peruut mixing! Multiple neg. feed-lack loops . Send 6d. wll catalogue of Bernards
can be (;'m'le%. b]Lobust design using quality componenta ﬁ::lTAEYRSIEi,V:Tf.AB] E I;::;io)lioi;::.j Wer stock the Parts You THE TSL COUNSEANT
means dependability at ail times. Freguency response— L Ni tor the C: ts tool
25-25,000 ;:)/ut;t‘ldli. Separate bass aud treble cut and liit LMD 2 VEL0C|TY EQ 2 ISER
controls. Output 3 or 15 ohms. With punched chassis. e i -
elegant escutcheon plate, valves and wustructions. 3 A SU PE RB FM Tl!IN E R /¢§y /‘?\ A? Inhalfkatrre
xtra seusitive circuit for iringe and ditlicult areas. s
FANTASTIC VALUE AT THE PRICE! | \aralle tuner, should be used with nothing bub the < /.,;, 7 o
Complete kit of Built and n_uest hx:ﬁ etj\l![nuc‘n'ﬂ Has range poviren and stability. - s = B0
32 £9.9.0 toniog | TUIL AV et For building or available complete. e Ae b
Fitting metal cover with handle 32/6. E1L11.0 | Paris for building Read y buill / quia iy
('u’:nekli i £14.2.1 wned tested ~ alnost as

B b gooll as the

TSL TRI-CHANNEL MIXER | e
- 6 T} sional mag-

Newly d 2 . Pp— P TSL AUDIO HEART netic pick-ups to be obtained tiom
ewly designed, wi improve ircuitry and (ully crystal ur ceramic typea. With it, even
transistorised. 3 separate input channels permut cortect A VERSAT"-E HI-FI TRANS|ST0R AMP- cheap record players become first-class
matching of high or low impedance inputs. Output | Uses 2 x 81D transistors with 2 x OC81 in push-puil to | instruments.  With good equipnient
suitable for every type of recorder or hi-d amplifier give full wart output at 3-5 ohms. Input gensitivity | results are astonishing. ldeal for R.8.R.,

gyatem. Battery contained in rose-copper finished case. 5 to 10mV for L w. ou Operating voltage: © | ¢ollaro, Garrsrd and Acos. With plug
Noiseless in use. No distortion. A “must” for every 2* x 227 x 1.2% Response G0-16.000 c¢/s. 2 dB | tor mono or stereo. § vears' 3

serious listener. Superb value. 57 I6 This superh amplifier is characterisey hy excentional | guarantee. keady for use. 0 -
Leafiet available. stability. provwling full output at wp to 112°F, Thoussnds sold. POST FREE

Available ready built or for bullling yourseli.

M - . (6||n|~:‘l‘:tleﬁ\r;-:.il\.;ilh trausistore, transiormers, etc., ete.,
f:-':-ES':f:':'RET"CES'I‘;NZ’TO C':RO 6, SLIM- | andivstruciions = 59 (6 TRANSISTOR OPPORTUNITIES
R i Reasy boiie and testes 59/6 T ol 186, 5 MR 100, of

Orders by post to BEAR HUDSON LTD., Dept. PW6, 63 Goldhawk Rd., London, W.12 | ~11 50 T oaton Thj.16: ADT-140
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Smoothin
choke g\

Push—pult
input output
socket ‘transformer To €9 +ve
and Rt

63V
Heater lead

Connectiof™ ¢
to chassis

To tags on
receiver side \
of on-off switch ———————

Fig. 2: The above-chassis layout of the amplifier
. undecoupled and thus introduces some negative
possible or the output will be unbalanced, with feedback.
distortion.
~continued on page 647

also R8 and R9 must be as accurately matched as

The cathode bias resistor in the output stage is

=, Volume contral Tone contral
and On/Oftf
AC. switch
mains — - -

miny
{

Coaxial
input
socket

Tags marked MC are
earthing points
to chassis

big. 3:-The-underchassis.wiring diagram,
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Earls Court, August 24-September 5, 1964

PRACTICAL WIRELESS

November, 1964

Practical Wireless Report

% A summary of new models seen at
Earls Court and the trade exhibitions
around London, and notes on design trends
and features.

Y The tables list new models only and do
not necessarily represent the complete
range of the makers concerned.

Y For details of all the new TV sets, refer
to the November issue of Practical
Television.

Transistor Portable Radios

concentrate on improved quality rather than a

reduction in size. Several makers now market
portables that are more applicable to a static site
—fit to grace any sideboard—yet light and
completely self-contained. Facilities available have
been greatly extended.

There is no lack of tiny sets but most of these
were to be found in the “splinter shows™ of
imported goods scattered around London. Lightest
was a medium wave only matchbox sized receiver
with an eight-transistor circuit, weighing only 4o0z.

Most comprehensnve was probably the Perdio
Marco Polo with six short wave bands, long,
medium and v.h.f. bands—the latter covering the
international range—three aerials, two tuning
controls, tuning meter, a.g.c., a.f.c., b.f.o., wide-
range scparate tone controls and a host of
specialist facilities.

In general, more concentration was on band
coverage with short waves (in readiness for the
Olympics, some makers stated). v.h.f., Luxembourg
bandspreading and even Radio Caroline marked
on the dials of at least two of the models we
inspected. New types of transistor have made for
tighter tuning and consequently a better look to
most dials and pointers.

Tape sockets and car radio aerial cut-out sockets
are now accepted inbuilt features with most
responsible  manufacturers. Several  makers
featured the portable that doubles as car radio
with the addition of a simple bracket and
connector.

Micro-miniaturisation has entered the domestic
radio field and was a feature of some Stella
portables. Larger, flatter and more powerful loud-
speakers have improved quality all round.

TENDENCY of most manufacturers has been to

Of the “special” gimmicks one was the STC
mains-operated charger and rechargeable battery
which K-B were adding to their Carioca and
Regentone 10 their Regenteener model at no extra
charge for the show period. Value is put at 30s.
Then there was the G.E.C. camera portable at
19gns., advertised as the first camera that receives
Luxembourg—which could equally well be the
first receiver taking colour pictures!

Camera-like, too, were some of the Japanese
imports, while the German models and a few of
the American range tended to be more severely
functional and at least three of these claimed to be
the best in the world.

Of these, the receiver which is probably of most
interest to Practical Wireless readers is the Braun
T1000, a 13-waveband portable with all the
features and specifications of a communications
receiver. Imported by Argelane Ltd. at £195.

Space limitation precludes a coverage of the
many imported innovations. For example, Sharp
Sales and Service had over 20 new models in their
personal portable range from Japan. Practically
every variation in price and facility could be seen
in the foreign shows, one small pocket set even
having provision for multiplex stereo! British
manufacturers tended to be more conservative.

On our rounds of the splinter shows we several
times overheard strong criticism by dealers, public
and Press of the imports that could not be backed
by adequate service information. One salesman
dared to tell us that the model we queried was so
cheap that it *“was hardly worth repairing™;
another stated that all repairs could be handled
by the importing agents. Readers should be
warned—check on after-sales service facilities
before buying.
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Model
ACE Promenade
ALBA 939 Olympic

ACME Ajax Empress TR330 .
BUSH TRiI2
BANG & OLUFSEN Beolit 6!

Biolit Teena
COSSOR CRI34IT
CR7243T

DENHAM & MORLEY
Sonocolor Clipper
Sonocolor Rhythm

Akkord Autotourist
DANSETTE Hilton
Strofler
Serenade
DECCA TP99
1125 (Intercontinentaf)

PT424
EVER READY Sky Queen
EUROPA 25064

25041
FERGUSON 3124 “Auto-twin”

3122 “Flight”

3128 ““Fieldsman’
FERRANTI PTI127
FIDELITY 208

Fulmar
Galaxy
G.E.C. Transistomatic G822

G.8|
GRUNDIG Transonette 70
HACKEBR Herald RP30

Herald RP3ISW
Sovereign RPI18

Mini-Herald RPI7A
INVICTA 8007
HH;I/MARCONIPH ONE

2122
KOLSTER-BRANDES KROIO
© KROI2

WPI1 Carioca
LEE PRODUCTS Hitachi TH;600

Hitachi WH837
Hitachi W734

Hitachi KHI002R
LOEWE-OPTA Ffreddy

Auto-Lord

ingelen Golf

Marquis

Klarad Tourist

720/
MASTERADIO D518 ‘208"
D516

PAM 5222
PERDIO Marco Polo

PHILIPS 237 Riviera

336 Majorca

130T Starfinder

390T Car Portable
PYE 1357

1359 Poppet
RGD RR2!4 International
REVELATION

W. Wood & Son T20
REGENTONE BT23 Regenteener

TRANSISTOR PORTABLE RADIOS

Wavebands
.M.

L.M.S.

L.M.S.

L.M.
L.M.S.FM
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:'113
33

LM,
L.M.
L.M.
LM
LM

LM,
M.25.FM
LM

LM

Price
104 gns.
I8 gns.

£14
21 gns.

£33 12s.

18 gns.
244 gns.
38 gns.

194 gns.

24 gns.

39 gns.
124 gns.

13 gns.
15 gns.
52 gns.

134 gns.
16 gns.
94 gns.
15 gns.
22 gns.
15 gns.

374 gns.

274 gns.
17 gns.
12 gns.

194 gns.

134 gns.
13 gns.

9 gns.
12 gns.
19 gns.

134 gns.
16 gns.
22 gns.

26 gns.
39 gns.

17 gns.
i4 gns.

124 gns.
134 gns.
i5 gns.
194 gns.
17 gns.
13 gns.
16 gns.
104 gns.
9 gns.

18 gns.
26 gns.

25 gns.
34 gns.
45 gns.

194 gns.

gns.
27 gns.
25 gns.
134 gns.
184 gns.
24 gns.
95 gns.

It gns.

164 gns.

11 gns.

181 gns.

I3 gns.
5 gns.
29 gns.

28 gns.
9% gns.

Notes B

Carrying case and earplug £1 5s. extra.

High “Q" ferrite aerial plus telescopic. 6 x 4 in. speaker Two-
speed tuning for Lux bandspread.

Leather case, earpiece. Car ae. socket. Fine tunar.

Car ae. socket. Tone control. 6 x 4 in. speaker. 7-transistor.

Ext. ae.: ext. L.S., Gram and T/Rec. sockets. 9 x 5 in. speaker.
M/C meter (tuning or battery condition). Ferrite rod and whip
aerials.

1-4W output. 7 x 5 i in. spaaker Sockets as 6I|

Push-button. 4in. . Tel pic ae. 9 ©

AFC. Light-flash battery state indicator. 4 m spnker 10 tran-
sistor.

Push-button. Tuning/Battery meter, 6 x 4 in. speaker.

9 transistor. Omni-directional aerial. AFC. Tone control. 6 x 4 in.
speaker.

9 transistor. Tone control. Mains unit. Car ze. socket.

Sin. L.S. €arphone, tape, Ext. L.S. and car ae. sockets.

Prototype. Cut-out for car aerial.

Prototype. Bandspread Lux. 5 in. L.S.

5 transistor. Car ae., phone and tape socket. Sin. speaker.
400mW output. 8 transistors. Bandspread tuning. Telescopic
aerial. Phone, Tape, Ext. L/S sockats.

Lux. tuning. Personal socket.

Lux. tuning. Tape, personal.

7-transistor. Available Oct.

Car radio, with bracket, speaker baffle, suppressor.

Ext. ae. Tape sockets.

7-transistor. 4-in. L/S. 500mW Qutput. Car ae. socket.

AFC on FM.

1-3W output. Car switch.

9 transistor. Car/home set. Permeablllty tuner, P.B. selection,

7 transistors. Lux. band-spread. P.B. controls. Telescopic aerial.
Recessed controls. Telescopic aerial.

Lux. bandspread. Personal skt.

Lux. Bandspread. P.B. switching. 7 transister. 7 x 4 in. speaker.
Car ae., tape, personal sockets,

7 transistor. Skts as 208.

7 transistor. 3 in. L/S. Car ae. socket. Tel.

Combined camera. Built-in flash. Cartrtd[u film loading. Lux.
tuning.

Lux. bandspre:d Car ae., ext, LS, personﬂl sockets.

6 transistors. 800MW output. 5 im. LjS.

9 transistors. 8 x 5 in. L/S. 1-2W outpst. Independent tone
controls. Car ae. Tape skts.

11 transistors. Tel. aa.

I5 transistors. AFC on FM. 8 x 5 in. npukor 1-2W ofp. Separate
AM and FM tuners.

Restyled Herald. 7 transistors. Carrying case £1 5s. extra

Lux. easy tuning. Car ae. skt.

“Junior’ model.
“Junior” mode!

Lux. bandspread. 8 transistor. Tel ae. Tape, ae. skts.

Lux. bandspread. B transistors. Slow-SW drive. P.B. contrel.
Battery-eliminator and reachargeable battery extra.

6-trans|stor. camera styling. 24 in. speaker. Speaker grille tuning
rm; Earpiece.

4 in. speaker. Tel. ae. SW. earpiecas.

Clock radio. Alarm. Auto time switch. Tal. ae. SW. Recording
lead and earpiece.

10 transistors. Tel ae. Recording lead and earpiece.

9 transistors. “K'’ version with SW in place of LW.

10 transistors. Car bracket. AFC separate tone controls.

9 transistor.

10 transistors.

10 transistors. Tone control.

8 transistor. SW fine tuning.

Lux. Bandspread. 7 transistors. 5 in. speaker.

Tape, car ae. phone skts.

9 transistor. |W p-p output. 7 x 5 in. speaker. Tone control.

17 transistors. Continuous coverage | -6Mcfs to 30Mc/s. M/C
tuning indicator. Dial light. 6 x 4 in. speaker. Car ae. Sw. Two
tone controls. AFC on FM.

Micro-miniaturised. Camera styled.

Slow-motion tuning. Tone controi. | W cutput.
Micro-miniaturised.

Mounting Kit, inc. L/S.

Car ae. socket.

Pocket portable, incl. strap case and earpiace.

10-section Tel. ae. P.B. dia! light. Ext. amp skt.

10 transistor. Car ae. Sw.
Battery charger and re-chargeable battery added free for period.

Retail value 30s.
—<continued overleal
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TV AND RADIO SHOW REPORT

Model Wavebands Price
SOBELL World Ranger Mk. 2 L.M.S. 164 gns.
S3le L.M.FM 18} gns.
STELLA ST428T L.M. —_
SANYO 85P25 Cadnica M.S. 23 gns.
SHARP BXL377 L.M. 104 gns.
FX-L0O9 L.M.FM 17 gns
TELEFUNKEN Bgjazzo TS L.M.S.FM 55 gns.
TOSHIBA BL 688L L.M.2§ 17 gns.
8TL 463R M.S. 134 gns.
ULTRA 6118 L.M.S. 124 gns.

TRANSISTOR PORTABLE RADIOS

Notes

Cartridge loading batteries. Top controls. Car ae. Sw
Unbreakable case. Tel. ae.

Edge-controls. Slow-motion tuning. Tone control.

Rechargeable batteries—mains-operated while charging. 8 tran-~
sistor.

Wrist-strap. Phone output.

10 transistor. AFC

Doubles as tabie model. Three separate tuners. IW output as
portable, 2- 3W output as car radio. Wood case, choice of colours.
8 transistors. 400mW output, 34 in. speaker. Fine tuner.

400mW output. 3§ in. L/S.

Restyled version.

Table Radios

. Many of the foregoing models can fairly claim
. & double life as portable and table radio so
improved has styling become, especially in the
home-built product. Yet there is still a demand
for the conventional table radio and a few makers
were showing tasteful wooden-cased receivers in
addition to the leather, plastics and composition
coverings in popular models.

One of the comparatively few sets in this
category was a mains-operated set of luxury
specifications displayed by Philips, while the
imported models again swayed toward lavishness
with opulent finish, multi-waveband, multiplex
stereo decoders, battery or mains operation, multi-
speaker systems et al.

Impressive, yet by no means prohibitive in price.
The consumer is temporarily in the happy position
of being wooed from all sides. Now is the time
to go shopping, it seems.

Radiograms

Big talking point of the Radio Show was
undoubtedly the move to “solid state” by many
manufacturers of radiograms. The Thorn Group
has made a special feature of this design, intro-
ducing the first fully integrated receiver-amplifier
with transistorised chassis.

There are five transistors and four diodes in the
receiver, those in the v.h.f. tuner being silicon
planar types. Output stages, due to this innova-
tion, can now be transformerless, frequency range
is wxdened quality improved and yet an output of

24W per channe]l achieved, feeding 8 x Sin.
speakers with high-flux ferrite magnets.

A number of other manufacturers included
solid state models, some unwrapping their offerings
at the very last moment so that dealers visiting the
exhibition during the first two (reserved) days may
have missed a few of the latest releases. Messrs.
Pye, Defiant, RCA Victor, B. and 0. all had
quality radiograms with transistorised circuitry,
and the range of models from all makers in the
luxury class was wide and impressive.

Much more attention has been paid to the basic
construction in design. Teak has taken its place
in the forefront, with a solid wood styling made a
feature of Ferranti models, in the TV and radio-
gram fields.

The long-awaited decision on stereo broadcast-
ing was not announced as expected at showtime
but a number of makers include stereo decoders
and multiplex tuners, while others state that their
models are easily convertible.

Tone controls are much more elaborate than of
late and RGD have made a feature of their “low-
level-listening ” compensation which adds bass
boost when the volume is reduced by the flick of
a switch. The long, low style has been somewhat
modified, but length is still a common feature in
an effort to obtain stereo reproduction without the
need of an extra loudspeaker.

Pye came out at the last moment with transis-
torised stereograms in a Robin Day design which
even pronounced the speaker positioning in their
styling.

—continued on page 640

Model Wavebands Price
BUSH VHF/81 L.M.FM 25 gns.
BRAUN T|000 |13-band £195
TS45 L.M.FM —
COSSOR (102U .M.FM 28 gns.
DENHAM & MORLEY Trier M.FM. 14 gns.
Violetta L.M.S.FM. 2| gns.
Symphonia L.M.S.FM 254 gns.
DALTRADE Unitra Rumba L.M.S.FM 254 gns.
FERRANTI! 1103 L.M.FM 26 gns.
GRUNDIG Maime L.M.S.FM 49 gns.
Stockhoim L.M.S.FM 59 gns.
LOEWE-OPTA Venus L.M.S.FM 75 gns.
Komet L.MS.FM 36 gns.’
PYE /11 L.M.FM -

TABLE RADIOS

Notes

7-valve. Mains. 6 x 4 in. speaker.

Communications-type. Mains or battery. Portable.
Transistorised. Can be operated horizontally or hanging. To
match L25 speakers. Multiplex fitted.

Mains. 2W output. 6 x 4 in. L/S

Mains.

Mains.

Mains.

6-valve, mains.

P.B. station selection FM. AC/DC mains.

Press key operation. Lux. selector SW band. S-valve mains.
Light walnut cabinet.

As Malmo, plus stereo decoder. Scandinavian Wainut finish.
Hybrid—7 valves, 15 transistors. Two large stereo L/S. Multiplex.
6-valve mains. Flywheel drive. 3W output, concert L/S.
Transistorised. Stereo. Two 7 x 5 in. L/S.
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RADIOGRAMS
Modef Wavebands Stereo/Mono  Price Notes
ACE Venezia L.M.S. S. 69 gns. Drop doors and lids at each end. BSR deck.
AGé636 L.M.S. M. 364 gn . Boat-shaped sapele cabinet. Garrard deck.
ALBA 8000 L.M. M. 36 gns, Garrard Autoslim deck.
8001/S L.M.S. M. 394 gns. Garrard Autoslim deck. Bass and treble correction.
8002/S L.M.S. S. 49 gns. BSR UAI16 deck. Balance.
B. & O. Beomaster 611 L.M.S.FM S — Transistorised. Multiplex. Autematic or Singla
Transcription player. Record storage cabinet.
Meter-type indicator,
COSSOR CRIS06A L.M. M. 4] gns. .Garrard Autoslim deck. 8 x § in. speaker.
CRI508A L.MS.FM S. 89 gns. Garrard Autoslim deck. Two 10 x 6 in. speakers.
DANSETTE RGé65 L.M. M. 29 gns. Table-gram.MW bandspread. 8 x S in. speaker.
BSR UAI1S. Diamond stylus,
DENHAM & MORLEY Concerto L.M.S.FM M. 39 gns. Elac changer.
DECCA 5755RG L.M.FM S 77 gns. Garrard ATS with Deram pickup. Two 8 x 5 in.
speakers in acoustic enclosures. Matt walnut.
700 Mk. I L.M.S.FM S — Transistorised.
707 L.M.S.FM S 83 gns. Garrard AT6 deck with Deram cartridge. Two
8 x 5 in. speakers, plus two 3-in. tweeters, with
direction control.
800 L.M.S.FM S -— Decca ffss pickup.

DR888 L.MSFM.TY s, -— Combined Gram/TV. 405/625 lines, UHF tuner,
Transistorised Gram. Tape Playpack. Deram head
fitted. SW per channel, 10 x 6 plus 4 in. unit per
channel.

DEF/I\?BB;T AF75 L.M.FM M. 50 gns. Transistorised. Garrard ATS deck. Low-boy cabinet.

AF87
DYNATRON Buckingham RG37T

Cariton RG36
Dorchester RG35
Hambleden
Savoy

Rlchmond RG34T
Henley

EKCO SRG431
SRG439
FERRANTI SRGII20
SRG1132
SRG113I
FALCON Symphony 66
Symphony 77
Harmony
Hi-Life 606
Hi-Life 707

F43
FERGUSON 3320
3324
FIDELITY RG30
G.E.C. G979
GRUNDIG K5540
RG550
KS560
KS580
HACKER Serenade RGI6
KOLSTER-BRANDES KGO021
KG022
WG20
KGO26
HMV 2316
2312
LOEWE-OPTA Premiere Stereo
Kora-Stereo
Oslo-Stereo
Paloma-Luxus
Clivia Luxus
Mallorca
Zurich
MARCONIPHONE 4310
4304
MURPHY A891
AB88|
A6825R
MASTERADIO D572
D573
McMICHAEL ™MS207
MS208
INVICTA 8101

L.M.FM S 65 gns.
As 85, with Tola veneer finish.
L.M.25.FM S.

As RG37, with period cabinet 175 gns.

L.M.FM S 94 gns.
As RGS7 Queen Anne cab. 165 gns.
As RG37, Chnppendale cab. 165 gns.

As RG35 99 gns.
As RG35, but wnh 12w

push- puII output, styled in

teak or walnut
L.M.S.FM 87 gns.
69 gns.
88 gns.
69 gns.
58 gns.

SmmTm
K9

45 gns.
51 gns.
54 gns,
60 gns.

Lo
X XX
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53 gns.
62 gns.
89 gns.
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36 gns.
66 gns.
66 gns.

43 gns.
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129 gns.

109 gns.

394 gns.

294 gns.

119 gns.

155 gns.
185 gns.
275 gns.

69 gns.
594 gns.
129 gns.
145 gns.

165 gns.
£59 gns,
139 gns.

125 gns,
115 gns.

As 75, with extra channel and d:fferent styling.

Available in Scandinavian and Queen Anne styling.
Garrard AT6é with Sonotone cartridge. Adaptable
M-plex. Tabe compartment—4T deck.

Both 73W per channel.

Compact. AT6, teak cabinet.

Satin Walnut, or oiled teak.

Garrard deck.

7-valve. Tone-compensated V/C

6-vaive. BSR UA15 deck.

Two 8 in. speakers,

BSR UAIS deck. 8W ofp.

Garrard Autoslim. éW ofp.

Controls on scale,

7-valve. Press button.

7-valve, press-button. B.S.R. deck.

6-valve. B.S.R, deck.

6-valve. B.S.R, deck.

B.S.R. deck.

Transistorised. B.S.R deck. Slide top and drop front.

Compact.

B.S.R. Deck. Two 9 x 6 in. speakers.

4-speed changer. Large record storage compartment,

AG1025 changer. Two I x 7 in. and two 24 in.

speakers.

AG1025. Tape recorder compantment.

Stereo decoder. Reverb Unit.

As before. Dual 1009 changer, with variable speed.

Space for TM45 tape dec. 10 L/S5.

Consolette. Garrard ATé, 10 x 6 in. and two 5 ia.
L/s.

Tone-compensated V/C. B.S.R.

Garrard Deck. Long-line cab.

B.5.R. deck. Two 10 x 6 in. LfS

Dual deck. '‘Prima Ballerina.”

6 L/S. 2 gm. pickup with diamond stylus. SW output
per channel. Transistoriséd.

Two L/S.

Hybrid circuit. 5 valves |7 transistors. Steree
decoder. Man. Auto switch.

As above,

FM Decoder. 8 valves, 3 transistors,

5 valves, |5 transistors.

As above. 4 speakers.

Stereo decoder, 4 speakers.

Stereo decoder. 2 single-endad outputs, 2V per
channel.

Transistorised.

Valve-operated. 6V push-pull per channel.,

Two 10 in. L/S

Four speakers.

Garrard Autoslim with Ronette pickup.
Gold-straw grille.

Paldao cabinet.

Two 8 x 5 in. L/S.

Paldao cabinet.

Sliding Tambour door.

a—continued overfeaf
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'
RADIOGRAMS
Model Woavebands Stereo/Mono  Price Notes
PAM 5208 L.M.S.FM S. 89 gns. Garrard 3000LM, Sonotone cartridge, diamond
stylus.
5207 L.M.FM S. 63 gns. Garrard Autoslim, Two 8 in. speakers, and tone
balance.
PHILIPS 43} L.M. M. 42 gns. Less than 20 in. high.
540 L.M.FM S. 65 gns. Normal facilities.
541 L.M.FM S. 79 gns. Transistorised.
536A L.M.S.FM S. 129 gns.  Side and front-facing speakers.
PYE 1207 L.M.S.FM S. 105 gns.  Transistorised. Robin Day styling.
1203 L.M.S.FM S. 87 gns. 8 valves. Garrard ATé6.
1205 L.M.FM S. 6| gns. Small proportions.
REGENTONE SRG25 L.M.S.FM S. 89 gns. Cocktail gram. B S.R. UAl6. 9-valve chassis.
RGD 211 De Luxe L.M.25.FM S. i15 gns. Low-listening boost,
STELLA ST320 — — — Narrow styling with drop flap record player.
ST238 — — — Twin elliptical speakers.
SOBELL 5Gé678 L.M.FM S. 66 gns. Cocktail cabinet. B.S.R. deck. 6 valves. Two 8 x 5 in.
speakers,
SG679 L.M.S.FM S. 69 gns. Balfour deck. Drop front and slide top.
ULTRA 6312 L.M.S.FM S8 77 gns. Garrard Autoslim deck. 25W output per channel.
TELEFUNKEN Bayreuth 2584 L.M.S.FM S. 239 gns. TW504 changer. 14 valves, Multiplex. Two 134 x
7 in. woofers, 4 medium-treble speakers. AFC on
FM.

Of the imported models, super-de-luxe designs
caught the attention at prices in the *“ millionaire
bracket” and with many special features. Saba
Electronics, the West German firm, returned to the
British market with a super-gram priced at 298gns.

Only a little cheaper was the Bosch New York
with eight speakers, 15 valves, Garrard Lab. A
deck. built-in stereo decoder, a.m./f.m. coverage
and 7W output.

Grundig, mounting their own opulent show at
the Hilton Hotel, showed a 365gns. stereogram
with inbuilt TV (23in.)) and space for a tape
recorder deck.

Not to be outdone, Philips featured their TV/
gram, the Combmndo incorporating a five-
waveband stereogram and 23in. TV chassis and
using the AG1025 deck with push-button controls
and diamond stylus.

In contrast the sister-firm, Cossor, had a four-
band stereogram, the CRI1508A, only 13in. from
front to back with the playing deck mounted on a
drop-flap, while Stella showed their “flat-dweller’s
model ” which is only 9in. deep at the top.

We were interested in a new British record deck
by Balfour Electronics fitted in the Sobell SG679.
Well known in the export field, this auto-changer
makes its first appearance on the G.E.C. stand.

In the lower price range an attractive range of
new designs under the Falcon brand was shown
by John Street, and the STC Group had represen-
tative models under the Ace, Regentone and RGD
names.

Alba brought out new show releases, one of
them, as stated above, at the very last moment.
In addition many of the established models were
shown by Bush, Pam, Decca and, as ever,
Dynatron. One of the latter had the rare 4T tape
deck incorporated, but no news is yet given of this
deck being used in a separate tape recorder.

Services

Of particular interest to Practical Wireless
readers—concentration at Earls Court on radio
and electronics as a career. On Stand 18 a cinema
had been arranged, showing a specially produced
film to tell youngsters of the opportunities in

graphic emphasis. Special staff were constantly
on hand to explain apprenticeship schemes and
training.

B.R.EM.A., looking ahead, are sponsoring the
training of engineers with a deeper basic grounding
in the trade. Developments are outstripping
general information and special training is a must
for the future.

The larger firms are well aware of this and back
the approach wholeheartedly. Making some
contribution toward this, Philips were holding a
novel competition for youngsters on Stand 61,
where their toy kits were used to test lads {(and
lasses) in speed and dexterity of simple circuit
wiring.

Service aids were also a feature of the A.E.S.
stand, where the very fine tool kits shared a place
of honour with two new ideas, the plastic * fakir’s
bed” to act as a simple jig for_small printed
circuits and the aspirated soldering iron which
sucks solder from a joint as the bit melts it
Constructors with experience of printed circuit
techniques will realise the value of this device.

Constructors, too. were welcomed on the
Heathkit stand, where much of their latest equip-
ment was shown and a staff was always ready with
advice.

Dealers and their engineers were well served
with advice and demonstrations within the closely
guarded confines of the dealer-only stands. Indeed
there was said by one cynic to be more of interest
here than publicly on show! Brimar, Mullard.
R.T.S., A.ES. and others had some intriguing
exhibits.

On the Cossor, Stella and Philips stands, for
example, we were shown some very attractive tape
recorder designs not yet for general release, their
showing being restricted by the ban on goods not
of British manufacture, a ban which many crmcs
consider has killed the Radio Show.

Dead, they may think it, but this year’s showing
was evidence that the British radio industry is far
from lying down.

Details of all the new Record Players and Tape
Recorders will be published in the December
issue.

\
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INCREASE

YOUR

KNOWLEDGE

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

COMPUTERS AND PROGRAMMING,
ELECTRONIC TECHNICIANS, SERV )MECH-
ANISMS, TELEMETRY, COLOUR ,
INSTRUMENTATION, AND PRINCIPLES OF
AUTOMATION.

ALSO EXAMINATION COURSES FOR:

Inst. of Electronic and Radio Engineers

C. & G. Telecommunication Techns’ Cert.

C. & G. Supplementary Studies

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

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

LEARN AS YOU BUILD

Practical Radio Courses: Gain a sound knowledge of
Radio as you build YOUR OWN 5-valve superhet
Receiver and Transistor Portable, Signal Generator
and High Quality Multitester. At the end of the course
you have invaluable practical equipment and a fund of
personal knowledge and skill. ICS Practical Radie
Courses open a new world to the keen amateur.
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RADIO

TELEVISION

ELECTRONIC
ENGINEERING

MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDEMCE COLLEGES

THERE 18 AN Ics COURSE FOR YOU

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 home—at your own speed.
The unique ICS teaching method embodies the
teacher in the text; it combines expert practical
experience with clearly explained theoretical training.
Let ICS help you to develop your ambitions
and ensure a successful future. [nvest in your own
capabilities.

FILL IN AND POST THIS COUPON
TODAY

You will receive the FREE ICS Prospectus listing the
/ examinations and ICS technical course in radio, television
and electronics. PLUS details of over 150 specialised
YOUR subjects.

.------------—---------
CAREER l |
| PLEASE SEND FREE BOOK ON |
IN I |
1 NAME S 1
| ADDREss !
I |
| — )
PP Th 2t O R INCE 6CROBLY © LORBOW l OCCUPATION AGE :

! INTERNATIONAL CORRESPONDENCE SCHOOLS
| Dept. 170, INTERTEX HOUSE, PARKGATE RD, London swil l

I
11.64

L————————-———————————-’
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NOM BREX INSTRUMENTATION

Wide range Transistdrised
AUDIO GENERATOR—Model 63
Range 10—100,000 c¢/s
% Laboratory Standard Specifications

Y Sine and Square Wave

% Direct Frequency Calibration
% Accuracy and Low Distortion
Y Calibrated Qutput Voltage

% Battery Operated and Compact

‘IG.IS. complete with

test lead

d

Wide-range Transistorised

SIGNAL GENERATOR—Model 27
Range 150 Kc/s to 350 Mc¢/s

% Accuracy better than 27

% Directly calibrated

Y% Battery operated

“* Compact and light

£9.12.3

with test lead and battery.
Post and Packing 3/6 extra.
H.P. 48/- deposit and 27/- monthly.

Wide-range Transistorised
C.R. BRIDGLE—Model 62
6 Ranges: 14 to 100M
IpF 10 100uF
% Visual null indicator
* Power factor check
Y Electrolytic leakage test
% Battery operated

£8.7.3

including battery.
Post and Packing 3/6 extra.
H.P. 40/- deposit and 24/- monthly.

Battery 2/3. Post and Packing 3/6.
H.P. 4 gns. dcposit and 41/- monthly.

Trade and Export Enquiries Invited S.A.E. for full technical leaflets

l Q
NOMBREX LTD. ;e

ESTUARY HOUSE, CAMPERDOWN TERRACE
EXMOUTH, DEVON. Phone: 3515

w it T LK ELECTRONICS OFFER
i 2,000 TV RECEIVERS

& saves wear on
Py soldering iron bits ALL FAMOUS MAKES
SLIMLINES AND STANDARDS

I7/l - I9” - 2I” - 23”

These Sets are Warehouse soiled. Very

The world-famous copper
loaded alloy containing 5
cores of non-corrosive
flux, that saves the solder-

SAVBIT SIZE 1 CARTON

Contains approximately 37
feet of 18 s.w.g. SAVBIT.
It is also sup

ingironbit.Ersin Multicore plied in 14s.w.g. . .._v_-':gr'.’.z-.,1 .
Solder is also available in and 16 s.w.g. Ob- \\::f:‘ﬁl Clean and all workmg.
hightin qualityalloys.60,40 tainable from ra- -".\Lllr savel Orders in Strict Rotation
in 22 s.w.g. for printed dio and electrical ) .ﬁ_;! 17"
circuits, transistors, etc stores e 1
el £10
THE HANDY DISPENSER .0.0 each
Easy to find in the BIB WIRE STRIPPER
tool box —simple to AND GUTTER 197217 £12-10-) 237 £15-0-0

use Virtually a third i . i
li#nd for tricky sold- Strips insulation
rring jobs. 14 feet 5- without nicking
core 18 s.w.g. wire. cuts wire

g ';
ERSIN MULTICORE cleanly, adjust- [ @
SAVBIT alloy in a able to most I\‘\

e

continuous coil used thicknesses,
| direct from free - Splits  extruded ﬂ LK ELECTRONICS
17, GILLINGHAM ROW

Carriage 211-

Personal Callers Welcome

standing dispenser. plastic twin flex.

2/6 each 3/6 each
MULTICORE SOLDERS LTD.

MULTICORE WORKS - HEMEL HEMPSTEAD - HERTS. (BOXMOOR 3636)

CHMS 34

LONDON, S.W.I.
Vic 5091
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A TRF.
Transistor Portable
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ITH a trf. receiver of the type described

here there is only one tuned circuit. This

simplicity is the great advantage of the t.r.f.
circuit over the superhet, as there are no aerial,
oscillator, and intermediate frequency circuits to
trim or align. There is also some simplification in
wiring, compared with a superhet. :

The circuit for this receiver is shown in Fig. 1
and it will be seen that VCI1, with the associated
ferrite rod windings, forms the only tuned circuit
No reflexing is employed, Tr1 being the first r.f.
amplifier, Tr2 the second r.f. amplifier, and DI
the diode detector. A conventional audio amplifier
follows, with Tr3 as first a.f. stage. Tr4 as driver,
and Tr5 and Tr6 in the push-pull output stage.
Current drain is approximately 10mA with no
signal or at very low volume, riing from 20—
40mA on peaks, at good volume. A non-miniature
7-5V battery is used, and has a very long life.

The circuit was primarily intended for local
station reception, but a fair selection of stations
could be received quite well, including some of the
more powerful continental transmitters. A tele-
scopic aerial rod is provided, for use when
necessary, but it is suggested this item is omitted
until the receiver has been tested. To increase
sensitivity, fixed regeneration may easily be added,
including Trl and Tr2, but this is best omitted
until it has been found that the receiver performs
well without it

Construction

The receiver is built on an insulated panel
approximately 8}in. x 6in., but the actual size is
not very important. The panel has an aperture to
suit the loudspeaker, as in Fig. 2 A further, panel

by F. G. Rayer

A SIX - TRANSISTOR
MEDIUM AND LONG -
WAVEBAND- RECEIVER

Above: A view of the front of the finished receiver. A rear
view is shown at the tcp of the page.

81in. x 3in. is secured with angle brackets,-and
drilled for volume control, tuning capacitor, and
wavechange switch, as in Fig. 3. To accomodate
components, the 84in. x 6in. panel is set back about
4in. from the edge of the 84in. x 3in. panelisxs
A length of 20s.w.g. tinned copper wire-T
between tags, as in Fig. 2, to form the positiveline,
and capacitors and resistors are soldered to; this,
as indicated in this diagram. o
Transistor leads are left nearly full length, -and
pass through small holes, as in Figs. 2 and 3. If
maximum possible volume is required, TrS- and
Tré6 should be held in cooling clips. Good volume
can be maintained without these clips, however.y
Two mounts for the ferrite rod are cut as:in
Fig. 3. The aerial connections are numbereds.in
Figs. 1, 2 and 3. Tag 1 on the aerlal is the begin-
ning of the m.w. winding. Tag 2 is the junction of
the m.w. and lL.w. sections, while tag 3 is the end:of
the L.w. winding. A single base coupling windingzis

employed, tag 4 going to Trl base, and -tag:5:ta,
the junction of R1 and R2. -:*@&.%.
The driver transformer T1 has primary:wireif:
Tr4 collector and negative lime. The' secomdary
centre-tap goes to R17 and R18, and remaining
secondary leads to TrS and Tr6 base wires:i The
output transformer T2 has centre-tap wired to
negative on C12, and remaining primary leads to
collectors-of-Tr5 and Tr6, as in Fig. 2.
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Y
e R20 100k
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LY H] 7
Nt
NS .]. 7
YTeXescopl: gg; 4 < 2°7k0
: aerial 4
H RIS mE  2RS 2R7 RIO VRI .Y,"}_‘ 52\
1 63kN> ©-BKOS 296kQ  2HEKN 7777 BeknNS 5K
' 3 < < > c9
! s 105F T T2
; e '
] Gay
Coupling: Ferrite - -
ite | c5
H Tr ™2 : Tr
g NKT132 NK1132| = O04F NKT203
L
? _{]I_
o1 c7
0Ag1 uF =
ot ) =
[1ES : i
AT h B1 ¢
3o itz et
C1 Cc2 i H
04 004 : c6 SRM 2R14 SRI8 :
o0 Do B 0O Sezka 10K 21000 T
R6 RI9Z mtmeia
.1 r . f 1 f F - :‘oow
< SR8 4 14 E:
R R4 ca 47 R9 cs RZ ey R16 .
T T a7k O.OFT Ska | 22kn T 3oy‘rT *a 50»T 24700
H
%A TC1 Is regeneration ¢apacitor

Fig. I: The dual-wave t.r.f. receiver circuit,

The receiver should first be tested with R20 dis-  reduction in volume, these connections are correct.
connected. The loudspeaker is then wired to posi- But if howling begins, the leads from R20 and
tive line and R20, as in Fig. 3 If there is a  positive line to the loudspeaker should be reversed.

Regeneration
capacitor —

Fig. 21 Component layout and wiring on the front of the p

anel,
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COMPONENTS LIST

Resistors: Capacitors:
RI  68kQ RII 8-2kQ2 Cl  0-04uF paper C7  2uF electrolytic ’
R2  I0kQ RI2 1kQ C2  0-04uF paper C8  30uF electrolytic
R3  6-8kQ RI3 33k C3  0-04uF paper C9  10uF electrolytic
R4 4.7kQ RI4 10kQ C4  0-04uF paper C10 100ufF electrolytic
RS 56k} RIS 470Q C5  0-04uF paper ClHl  50uF electrolytic
R6 10kQ R16 4700 C6 0-0luF paper Cl2 100uF electrolytic
R7  5-6kQ RI7 2:7kQ TCI) seetext
R8 4.7kQ RI8 1000 VCI 300pF air spaced variable {any value 250 to
R9  22kQ2 R;9 46700 350pF will suit)
RI0 56kQ R20 100k Transistors:
() (00 07 GULELD . . Trl NKT132 Tré4 VIO/50A
VRI 5kQ potentiometer with s.p. switch (52) Tr2 NKTI32 TrS V10/S0A matched
Inductors: Tr3 NKT203 Tré Vi0/50A pair
LI Dual wave ferrite rod with coupling Miscellaneous:
winding DI OA9I. S Is.p.s.t. rotary switcn Loudspeaker
L2 R.F. choke 10-20mH 34in. dia. 2—30..P7-5V batteyry. Te!escopicpaerial.
Transformers: Two lin. knobs. One 2in. knob. Paxolin sheet:
Tt Push-pull driver transformer 84in. x 6in.; 84in. x 3in. Plywoos &}in. x 2in.
T2  Push-pull output transformer Angile brackets, boits, etc.
Aerial to be satisfactory. It does mean, however, that

If the telescopic aerial is required. it is mounted hand capacity effects, due to DIDXUNLLY with the
with long 6B.A. bolts fitted with extra nuts, so that  a€rial, slightly upset tuning. This may be over-
it can be extended vertically. The simplest method ~€0me, if wished, by fitting an_ aerial coupling
of connecting the aerial is to take a lead from it to  Winding on the centre of the ferrite rod. This

tag 1 on the rod aerial, as in Fig. 1. This was found —continued on page 666
Volume Tuning | Wavechange Telescopic
control | || control switch aeria
n
&l VR1 To battery |t ol
3 -ve

)
To C9{ /z

To C10—ve

52

:

R S
2o
s

-t L] or

Ferrite rod

Fig. 3: The rear of the panel on which side most of the larger components ond the transistors are mounted.
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on the

Short Waves

MONTHLY NEWS FOR DX LISTENERS

All times are in G.M.T.

All frequencies are in kc/s.

The Broadcast Bands—by John Guttridge

in return for a good reception report. This

normally takes the form of a verification or
QSL card, although some stations send a letter
instead. Stations not issuing verification cards or
letters are not wusually interested in receiving
reception reports.

TYPICAL QSL CARDS

QSL cards normally take the form of a design
or perhaps photograph on one side with verifica-
tion details on the reverse. Several of the short
wave clubs issue certificates to members who can
produce various sets and combinations of cards.

Often these clubs insist that the cards bear
certain details before they will accept them for
certificates. For example, the Internationa] Short
Wave Club says that a card is not a proper
verification unless it contains the date, time and
frequency involved.

From time to time stations issue special cards
to mark special occasions—the opening of a new
transmitter or studio perhaps. These are worth
obtaining as only a limited number are issued.

Several stations, especially Latin American ones,
also send colourful pennants to listeners submitting
reception reports. Regular reporters are occa-
sionally even more favoured by stations, gifts of
items such as gramophone records being made
sometimes.

Here are details of the verifications given by a
few stations. Radio Voice of the Gospel in
Ethiopia sends a card with a simple design and
the station's name and address on one side. On
the reverse there is space for time and frequency
details ‘'omly, although the date is normally written
in. Also on the reverse of the card there is a
mass of technical information about the station.

On the front of the card produced by the
Canadian Broadcasting Corporation's International
Service there is an outline map of Canada which
shows transmitter and studio location pictorially.
The back of the card is printed in English and
French with space for frequency, time and date.
A separate card is issued for correct reports on
Northern Service transmissions.

Radio Havana, Cuba, uses a colour picture
postcard printed on the reverse in English and

n] OST stations are prepared to give something

French. Frequency and date are the only details
given. A pennant is also somectimes sent by this
station.

One of the most disappointing cards is that

produced by Radio Pakistan. This has remained
unchanged for several years and carries a simple
design but no verification details.

One of the most colourful verifications comes
from Radio Clube de Goiania in Brazil which
sends several picture postcards, a letter of verifica-
tion and a pennant.

HAPPY BIRTHDAY!

Just celebrating its first birthday is the Sudbury
World Communications Club. The club publishes
a monthly called “Contact” and has a subscrip-
tion of 10s. One service offered to members by
this club is the free supply of report cards.
Anyone interested in joining should contact the
club secretary, Mr. D. J. Wilson, at 23 Newman's
Road, Sudbury, Suffolk.

RADIO CANADA CLUB

A different kind of short wave club is that run
by Radio Canada. To qualify for membership
you must send five separate reports of any Radio
Canada short wave transmission to the Radio
Canada Short Wave Club, C.B.C. International
Service, P.O. Box 6000, Montreal, Canada. These
must be numbered from one to five consecutively
at the top.

To remain a member you must send in at least
one reception report every two weeks. Members
receive a membership certificate, pennant, stickpin

and Radio Canada short wave programme
schedule.

DX NEWS
D. Greer, of Billingham, County Durham,

reports good reception of Cairo Radio in English
between 2132-—2227 on 9.495/11.915. He says
the station verifies reception reports with a QSL
card and a programme schedule. The station’s
address is U.A.R. Broadcasting and TV, Maspero,

Cairo, Egypt.
Still in the Middle FEast, news comes from
Kol Isracl, Jerusalem, Israel, that its English

transmission now includes a Hebrew language
lesson. 1t is aired on Sundays at 2015 on 9,009.

Transmitting to the Middle East between 1100
and 1400 G.M.T. is the Osterrcichischer Rundfunk,
Wien 1V, Argentineierstrasse 30a, Austria. This
transmission is on 17,750. Other frequencies
which can be heard in Europe are 6,155/‘.245/
9,770/11.785.

According to Radio New York Worldwide the
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Trans-World Radio station at Bonaire in the
Netherlands Antilles is now testing on short wave.
Frequencies reported are 9,715/11,855/15,435.

In common with a number of other short wave
stations Radio New York Worldwide itself made

PRACTICAL WIRELESS
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several frequency changes on September 6. Trans-
missions to Europe is from 1200-—1815 on 17,760/
15,440, 1815—1830 on 15,440 and 1830—2145 on
11,875. The beam to Africa is from 1200—1930
on 17,760 and 1940—2145 on 15,290.

The Amateur Bands—by David Gibson G3]DG

worked on 14Mc/s, and that there is a great

deal of activity on 144Mc/s, yet 28Mc/s in the
middle appears to be far more “ allergic” to the
sun’s activity than the bands on either side of it.

However SWLs and amateurs are urged to
check 10 metres as it is already beginning to stir,
and reports of EDX and DX are getting more
frequent every week; even W’s have been heard!
One Sunday morning brought DL7QB5S & 6,
YOS5NR 558 and SP8AOV 589. (Numbers signify
the R.S.T. reports).

For the vigilant ones a good DX’er to listen for
is 5N2JKO. Heard but not worked—VQ2AP,
HZ2AMS, 5B4CZ. 5N2IKO. Also of interest is
the beacon station GB3LER and 29-00Mc/s,
situated at Lerwick in the Shetland Isles. A date
for your diary is Dec S5th to 6th which is the
R .S.G.B. 21/28Mc/s phone contest.

“TWENTY”

The 14Mc/< band at the moment is fading out
from about 0100 on, although some good DX
comes in during the day and evening. Notably loud
signals (5+7 to 5+9) were OA4KY, KZSKY,
YSIO, Ti2iO, Hi8WSR, KG4AM, CNBGBH,
HK4EB, VP7NS, HPIMN, VEIFY and YV5AIP.
KG4AM, incidentally, is the American base at
Guantanamo in Cuba. All the above on ’phone
SSB or AM.

Should you hear the calls K3UIG/K7UGA, it
will mcan you're listening to Senator Barry Gold-
water—yes he is active on the band, very much so!

ON 7Mc/s

The other band explored this month was 7Mc/s
and as usual lived up to its reputation of being
both lively and noisy. Using the P.W. 7Mc/s trans-
ceiver (P.W. June, '64) the following stations were

IT is indeed strange that DX can be heard and

worked on a 60ft. end fed wire:—YUIJAV,
1.ZZKSK, UA3CD, YUIAR, YO2ADG,
UB5SVNU, YUIAST and OHSVF/@®. Maximum
input—SW and the receiver an O-V-1. The latter
station, OH5VF/@, is situated on Aaland Island,
(Look it up in an Atlas!)

Expeditions are often organised to various
islands and are well worth searching for. At the
moment Christmas Island is in the capable hands
of VKI9DR, and Lord Howe island is another
favourite spot.

RALLIES GALORE

Dates to listen on for your * sked ™ diary—Sept.
13th there will be three mobile rallies. Listen on
160 metres and 2 metres for the talk-in stations.
R.S.G.B. Mobile Rally, Woburn Abbey, Beds.
Reading A.R.C. Rally, near Pangbourne, Berks.
International Mobile Rally, Holland.

The 1964 VK/ZL Oceana contest, Oct. 3—4th
'phone section, Oct. 10th—11th c.w. section. If you
haven’t heard or worked Australia or New Zealand
try these dates in October.

Just a reminder too that R.A.E. evening classes
will be starting shortly and now is the time to
check up and enroll.—See Club News page, last
month.

THE G3/DG GEAR

Finally, in order that readers can assess results,
the following is the equipment used for this
column. TX—120W a.m./c.w. RX—single conver-
sion shet r.f., f., if., det/b.ft., o./p. Antennas—
160/80/40/20/10—60ft end fed wire, maximum
12ft. high; 20 metres Dipole; 10 metres cubical
quad 12ft. high.

Anything of interest on the amateur bands will
be welcome plus gen on the gear, transmitting or
_receiving.

Twin Triode Two
—continued from page 635

The rectifier MR1 is a modern contact cooled
type, the E250/C50 rated at 250V 50mA.

Layout and Wiring

Layout is again not critical but to minimise hum
the following points should be noted. Heater leads
should be put in first, twisted and kept close to the
chassis. The leads before the grid of the first
12AX7 should be screened and the screened braid-
ing earthed at one end only. Hum in the prototype
was almost inaudible with normal volume settings.

The layout is given in Fig. 2 but can be altered
fairly freely to fit other chassis.

Power Requirements

The power supplies are quite conventional and
little needs to be said about it. [nitial smoothing is
done by C10 RI11 and thereafter the h.t. is split
and smoothed further by L1, C8 and C9. Both
valves have centre tapped heaters and for 6-3V
operation have pins 4 and 5 strapped together for
one lead and pin 9 taken to the other lead.

The performance is hard to assess without instro-
ments but with such vigorous music as the /872
Overture the system is an improvement on a
commercial record player in the £16 class. Volume
is ample to overload an sight inch speaker rated at
four walts.
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ITH home-built receivers and signal

generators the lack of accurate dial markings

is often a nuisance and limitation. The unit
described here enables receivers or signal
generators to be calibrated at 100kc/s points from
100kc/s (3000 metres) to 30Mc/s (10 metres). The
original frequency from which calibration is made
is taken from the long wave Light Programme
transmitter on 200kc/s (1,500 metres) and a high
degree of accuracy can be achieved.

The 1Mc/s signal gives calibration marks at
1Mc/s, 2Mc/s, 3Mc/s, 4Mc/s and so on up to
30Mc/s and is particularly useful for short wave
equipment. The 100kc/s or 0-1Mc/s signal
provides calibration marks at 100kc/s, 200kc/s,
300kc/s, 400kc/s, etc., which allow medium wave
equipment to be calibrated and also fill up at
0-1Mc/s intervals between the 1Mc/s marks over
the short wave bands.

Equipment of this kind often employs 100kc/s
and 1Mc/s crystals. These have high stability but
are expensive. In the unit shown here tuned coils
are employed instead of crystals. Provided the
unit is always set to harmonic resonance with the
200kc/s Light Programme, before use, a high
degree of accuracy is obtained—better, in fact,
than that expected from ordinary ready-made
receivers or signal generators. The method of use
is described later.

CIRCUIT: POWER SUPPLIES
.

The circuit is shown in Fig. 1 and uses a 6C4
triode. This needs 63V 0-15A for heater and
about 10mA at 200V to 300V for h.t. As the unit
is employed with a receiver it is intended that
these supplics be drawn from the receiver power
pack.

The three power supply leads are fitted with
small clips. The h.t. negative and 6-3V return is
clipped to the receiver chassis. To obtain 63V
the 6:3V clip is attached to a heater circuit tag.
The h.t. positive lead is taken to any convenient
h.t. positive point, such as the smoothing choke.

The receiver must have 6:3V valves so that 6:3V
may be drawn. It should also be of the usual a.c.

LIBRATION

type with all power supplies obtained from a mains
transformer. The unit must not be attached to an
a.c./d.c. receiver or to a set deriving h.t. directly
from the mains.

A two-way switch is fitted so that 100kc/s or
1Mc/s signals may be obtained at will. The
150pF and 100pF variable capacitor trimmers
have to be set initially by referring to the 200kc/s
Light Programme but are then left untouched.

COILS

The dual-frequency coil is shown in Fig. 2 and
is wound on a 3in. piece of 3in. diameter ferrite
rod, using 34s.w.g. silk-covered wire throughout.

The 1Mc/s coil has 80 turns, tapping B being 20
turns from end C. A layer of glued paper is wound

w7

Fig. I : The simple, single-valve circuit.
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Fig. 21 Coil winding details for LI and L2

A rear view of the finished instrument.

www americanradiohistorv com

round the rod first. The turns are
wound closely side by side. The
ends are secured with adhesive
tape, and touches of cement.

For the 100kc/s coil, three
Tsin. thick paxolin washers 3in.
in diameter are cut. They are a
tight fit on the rod, and arv
cemented in place with winding
spaces 3in. wide between them,
the .wire passes through a small
hole near the rod, end D. The
first space is filled by winding
300 turns. The wire is then taken
over into the second space, and
250 turns are wound, and loop
E is made. A further 50 turns are
then wound on, and the coil ter-
minated at F. The windings
should be fairly tight, and
reasonably even, and each:is
covered with adhesive tape.

Two small pieces of wood have
3in. holes, to take the ends of the
rod. Screws passed through the
aluminium panel hold the
wooden pieces in position.

CONSTRUCTION

The unit is built and wired on
a 5in. x 7in. aluminium panel, all
parts and connections being
shown in Fig. 3. The panel is
afterwards screwed to a Sin. x
7in. aluminium box (see compo-
nent list) so that the whole is
completely rigid.

A 4-sided chassis, 5in. x 7in.
and 3in. deep, could be used, but
wiring will be less easy. The
actual layout is not important,
and a rigid box, case or cabinet
to hand may be used.

A tag strip anchors h.t. positive
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COMPONENTS LIST

Resistors:

Rl 100kQ 4W R3
R2  10kQ 2w

1kQ-2-2kQ2

Capacitors:

Cl  100pF mica or ceramic
C2 ZOOEF mica or ceramic
C3  50pF mica or ceramic
C4  2-16uF electrolytic

C5  2-16uF electrolytic
|50pF s.w. variable
100pF s.w. variable

Miscellaneous:

VI 6C4 valve

MRI1 250V rectifier

TI Mains transformer. Secondaries: 250V and
6:3V

S| 2-pole, 2-way rotary switch

Universal chassis box, 7in. x 5in. x 3in. plus 7in. x
Sin. panel (Home Radio, Mitcham). Two-way
Insulated tag strip. 3in. x din. ferrite rod. 20z.
34s.w.g. silk-covered wire. One B7G valve-
holder. Three knobs, wire, etc.
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the 1Mc/s circuit, or adjustment is too critical.

Points marked MC go to the chassis. Leads are
short and direct. If the switch has more than two
poles, unwanted tags can be ignored.

If wished, an initial test can be made to see that
the circuit oscillates on both bands. To do this, a
meter is included in the h.t. positive lead. The
current will be around 7mA to 12mA or so,
depending on h.t. voltage, and it should rise by
several milliamperes if the variable capacitor to
which the circuit is switched is momentarily
shorted. If this rise is not found, wiring should be
checked.

The panel should be screwed to the chassis box,
with power and output leads passing through a
grommet. A Sin. x 7in. plate is screwed on the
chassis bottom, using self-tapping screws.

HARMONIC GENERATION

When the unit is switched to 100kc/s and tuned
to 100kc/s it gives an output on 10kc/s, 200kc/s,
300kc/s and each multiple of 100kc/s. These har-
monics grow progressively weaker, until they can
no longer be detected. With a sensitive rcceiver,
they can be heard to 30mc/s. The second harmonic
of 100kc/s falls on 200kc/s, which is the Light
Programme transmitter frequency. To adjust the
unit to 100kc/s, the long wave light programme
is tuned in on a receiver, and the unit output lead
is placed near the recciver, or is

wound round the receiver aerial
lead. The 150pF capacitor is then
rotated until a whistle is heard in
the receiver. This falls in pitch as
the tuning approaches 100kc/s
and ceases when tuning is exactly
at 100kc/s. If tuning proceeds.
the whistle re-appears rising in
pitch. The capacitor is thus set at
the 100kc/s point, where the

ferrite heterodyne whistle vanishes. This

rod

is most easily done accurately
when the programme is momen-
tarily silent.

The 100kc/s signal can now be
picked up by the recciver at
100kc/s points. That is, 300kc/s
(1000m.), 400kc/s, 500kc/s

Tags marked 'MC are
‘earthing’ points to

(600m.), 600kc/s (500m.), and so
on. The 10th harmonic, which is
1000kc/s (300m.) or 1Mc/s is

chassis tuned in carefully on the recei-
er. Th it i i
Fig. 3: The complete wiring diagram of the unit. ‘ Y]\;[c /s ea#(? lt(hlz '1hoeo"p;§wéf;':g$

and output leads. Black flex is suitable for chassis
(h.t. negative), with red for h.t. positive, and white
or some other colour for heater. These three leads
are twisted together and fitted with clips.

The coil and capacitor values are such that the
capacitors are about % closed. If smaller variable
capacitors are to hand, they may be used if pre-
set or fixed capacitors are wired in parallel with
them, to make up the required total. A 200pF or
250pF capacitor may be used for the 100kc/s cir-
cuit, instead of 150pF, if to hand. But a value
larger than about 150pF is not recommended for

is rotated until the unit signal is

accurately tuned to the receiver.
-Harmonics of the 1Me¢/s signal can then be tuned
in on the receiver, and will be strongly heard
throughout the short wave bands.

If the receiver permits, the unit can be tuned
by picking up the MSF frequency transmissions on
2:5Mc/s and 5Mc/s, or these may be used as a
check after initial adjustment as described.

The 100kc/s marks will not be wanted through-
out the short wave ranges, but are useful for cali-
brating a particular band, such as an Amatcur
band. For example, the 3'SMc/s Amateur band
extends from 3-5Mc/s to 3-8Mc/s and the 100kc/s

www americanradiohistorv.com
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setting of the unit will give marks at 3-:5Mc/s,
3-6Mc/s. 3:7Mc/s and 3-8Mc/s. With the TMc/s
band, the 1Mc/s signal will give a mark for 7Mc/s.
and the 100kc/s will give 7-1Mc/s. In the same
way, 14Mc/s and other bands may be accurately
found and marked on the receiver.

For best accuracy, the receiver and unit are
switched on for twenty minutes or so before cali-
bration, and the unit is always re-adjusted to zero
beat with the long wave Light Programme, or
MSF, before using it to calibrate a receciver or
generator. The accuracy is then easily higher than

. gHT+

250V W

1k Rg 2k
Rectifier

CA_':'_ C5"_—_’__
2UF—16uF 2UF=-16HF

Fig. 4: The circuit of a suitable power supply.

WA

An edge-on view showing the construction of the unit.

the accuracy with which the average receiver or
generator tuning scale can be read.

RECEIVER ADJUSTMENT

T.R.F. receivers may be readily calibrated,
because if the reaction contrel is just sufficiently
advanced, the harmonics can be tuned in as
whistles.

Superhet receivers having tuning meters or beat
frequency oscillators are also easily calibrated,
because the signals can be observed on the meter,
and heard with the b.f.o. on.

With the popular domestic type superhet, a
tuning meter can be improvised by connecting a
meter between the intermediate transformer and
h.t. line, with a 0-01uF Capacitor from i.f.t. to
chassis. A meter range of 10mA or so is normally
suitable. and the receiver must have the usual a.v.c.
circuit. Or oscillation may be induced by twisting
an insulated wire round the intermediate frequency
amplifier grid and anode circuits, adjusting this
unftil)oscillation is heard. (This is a crude form of
b.f.o.

Some adjustment of coupling between the unit
and receiver may also be necessary. With low
multiplies, the signal is strong, and the output lead
may be placed near the receiver. But with high
multiples, it may be necessary to take the lead to
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the aerial socket, removing the usual aerial. This
should be checked before beginning calibration.

GENERATOR CALIBRATION

To calibrate a signal generator, the generator
and unit are both coupled to the acrial circuit of
the receiver. The receiver is only used to listen for
heterodynes between the -generator signal, and
marker harmonic, so exact calibration of the
receiver is not necessary.

The generator and receiver are tuned to 1Mc/s
points and the generator is adjusted to zero beat
with the unit harmonic. The 1Mc/s points may
thus be marked on the generater scale. The
0-1Mc/s (100kc/s) divisions are then filled up with
the aid of the 100kc/s signal.

FREQUENCY WAVELENGTH

If it is wished to obtain wavelength markings,
this can be done by noting that wavclength in

metres=
300,200

ke/s
For example, 1200kc/s is 250m, and 1500kc/s is

200m. A megacycle is 1000kc/s. So 10Mc/s is 30m,
12Mc/s is 25m, 15Mc/s is 20m, and so on. In
general, kc/s and Mc/s markings are preferred on
equipment.

Fig. 4 shows the circuit of a suitable power pack,
so that the unit may be employed with battery or
transistor receivers or signal generators, or without
drawing power from a mains operated receiver. [Jjj

e i i aee
s DON’T FORGET YOUR
. .
: PTV:
[ ] L]
n -
= PracTicaL TELEVISION %
:: every month, 2s. "

e e
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THE

“TEN-FIVE”

A 10-transistor

double-conversion
communications receiver

o s-meter o
e b.f.o. e

e mains powered o

NBY A. S. CARPENTER GSABG

CONTINUED FROM PAGE 521 OF THE OCTOBER ISSUE

HE receiver is constructed on a sheet of transformer fixing lugs will be inaccessible. A
polished paxolin size 9% x 6 x %in, to which  metal sheet must not be used.
metal front and rear runners are bolted. Use The largest component mounted on the board is
of a thicker board is not advised or the various i.f.  the 3-gang tuning capacitor and this is positioned so

| > ]
73] | o
M Diat mechanism and scale %5:# I
[wa S o
_J Screening LFIﬁTaF
can
(@) ®
©6
— 2 Tt 3)| Blue socket
T s - o
=@ 720
b .
<o Screen 2 high™
|

f%[
DA

TC3
ves
]
@ Polished paxolin board
[ LET2 T3bs 1ETY : 6x9%
! 16Mcfs é) oMl
3

L& T
] M alns tead
[ ym‘ture e e e J @ S

Fig. 3: Top panel layout; note orientation of transistors.
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that the dial mechanism is suitably spaced from
the front panel which is fitted fairly well on, in the
construction. This front panel is also allowed to
extend tin. deeper'than the front runner and there-
by brings the various controls to a more con-
venient operating height whilst also improving the
appearance due to the sloping front effect obtained.
A diagram giving the top layout of the receiver
is shown in Fig. 3 and it is doubtful if this can be
much improved upon. The 1:6Mc/s wavetrap and
first converter lie along one
side of the 3-gang unit, coils

PRACTICAL WIRELESS
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tool to the core—requires to be larger. This hole
also requires small “keys” which may be clearly
seen on the underside (see inset diagram, Fig. 2b).
A “surefire” way of obtaining exact drilling
points for these items is to press a piece of thin
card against the pin and lug ends. The resultant
“impression ” is then pricked with a needle and
the piece of card used as a template. LF. trans-
former orientation may be seen at Fig. 5 whilst
the mounting line may be seen at Fig. 4.

being placed as close as
possible without the moving

vanes being fouled. A
curved aluminium screen is
erected between the aerial
and interstage coils to pre-
vent unwanted coupling.

Support bracket 1%
(aluminium)

The signals proceed around
the rear of the ganged unit

(the 1-6Mc/s amplitier) to
the second converter and
main 470kc/s if. strip which
lies along the other side of T3l
the 3-gang, the metal casing

(ﬁ_ Cut-out to
give access
to tuning
gang fixed

plate tags

of which asssits in screening.

Panel connections are
required for the b.f.o. and 3
audio stages so these are
placed conveniently at one
corner. This leaves a 3 x
31in. arca free at the rear
corner and here it is con- ,*
venient to accommodate the 178
powering section, battery or
mains unit.

Above deck the neat
appearance js due to the fact -
that practically all the wiring T

_-Q__ |

Paxolin

board
overlagps
brackets
3/4 on
! each side
Hole sizes
A_.34 dia,
B...34 dia,
C...Vg dia,

|e— Mounting line
for IF amplifier
" strip

Paxofin
board

is accommodated below. f
Cut—-out for
dial mechanism

Mounting the Main
Components f

[} 2.
b =
C

T

Y
<" Support

bracket

aluminiumn})

]
Common i

‘hcentrelinebl—d—l—l—-. /
when assemble ¥

] C
—F

The first constructional
step is to prepare the board
which requires some cutting 8/ - -
to accommodate the 3-gang v '

capacitor and dial mecha-

nism. A diagram giving

8"

basic essentials is shown in
Fig. 4 which should be used
only as a guide, checking as
the work proceeds by tenta-
tively placing the items
in position. The narrow slot shown running across
the board allows the moving vanes to disengage
fully and is best left uncut until the other work
has been done. Once the ganged unit is bolted
home rigidity is regained.

Six sub-miniature i.f. transformers have to be
mounted and eight holes have to be drilled for
each, seven of which may be made with a “sin.
drill, the central one—used to apply a trimming

Fig. 4: Dimensions of the paxolin board and its alumicium supports.

When these transformers are correctly located
the locking lugs are bent over on the underside
and a round blob of solder applied to each lug
whilst maintaining pressure from above. Great
care is necessary to ensure that solder does not
run down the core stems and a small piece of
p.v.c. sleeving inserted in eack will prove bene-
ficial.

The noval valveholders used for the plug-in
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| T
Plch

| P
HANC and BFO

“aring

Fig. 52 An anderside view-showing most of the wiring._ Note positive bar and orientation of if.t.’s.

" cofls st ool Iow-Toss comstmction endmay . rene mut provided. Pass a 6B.A. bolt through one

be-mounted s

Locating the 1°6Mc/s Wavetrap and T4

These coils must be screened but the methods
used differ. To mount the coil L1 drill a 0B.A.

hole to.accept the threaded section of .coil ,szem.;‘g

Fig. 6(a)? The type of tag strip used in the construction
of the “Ten-Five”; (b): details of the coil screen.

Next take the coil container id and drill a similar
hole centrally plus three further {in. holes. spaced
at 120°, fairly close to the rim. Also drill holes in
the paxolin board to agree, then mount the coil
from above through the lid and secure both
thumb tight on the underside, using the polysty-

of the #in. holes and fit a solder tag and nut on
the underside—this tag *“earths™ the can when
screwed into the lid later. The two remaining
holes are required for coil leads.

To fit T4 press its pins against a piece of card
to obtain a template, then, using this, drill nine
Yein, or smaller holes to accept the pins, orientating
the coil as shown in Fig..5, Place the coil in
position, then splay out the pins on the underside
to lock it firm. Next take the freed coil container
and saw it off carefully just above the threaded
portion so that it is 11in. long. Drill a 0B.A. hole
centrally in the bottom to accept the threaded coil
stem and place in position. Before locating the
polystyrene nut add a metal washer and a twist
of wire for soldering to. Apply the lock nut and
tighten. Solder a lead through to the positive bar
as convenient to “ earth” the can.

Wiring Notes

Full point-to-point wiring plans are not given,
for it is thought that readers capable of construct-
ing a receiver of this complexity will not be
bandicapped; it is doubtful, too, if all the wiring
could be accommodated on a single plan. All
wiring needs to be both short and direct, particu-
larly in the tuned converter section. It is
important, too, to use modern, physically small
resistors and capacitors, etc., to ensure efficiency
and ease of construction. The locations of most
of the components may be seen in Figs. 3 and S.
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ANOTHER TAPE RECORDER BARGAIN

Mfrs.” end of production Surplus Offer

A 24 gos. Tape Wecorder oftered at the
bargain price o1 only 15 gns. pins 11 carr.
gupphed n % Unite already wied  and
tested. A modern Cirenit for quabty record-
ing from Mike tiram or Radio, using latest
B.8.R. Twin Track Monardeck Type T
Valve line up—EFsG, BeLs2 MR,
and Rellmium Diode. Send for detailed hst—
3d. stamp.

Complete Kit compriamg stems belaw.
BARGAIN PRICE |5 Gns. " !

tarr,
12-tone Cabinet and 8in. x Sin. Speaker. Size
4in. x 104in. x 7Him. Lo £3.10.0 4 ai-tare,
Wired Amphﬁer complete with 4 Valves, front
Panel. Knobs, etc. . £5.12.75 4 B Carr,
B.S.R. Monardeck Type TD2 . £7.9. + 476 Carr.
Accessories: Mike, Tape. ampty Reel, screened
Lead and Plugs, Instruotions, etc........... £1.0.0 + 2/- Carr.

NEW BRITISH RECORDING TAPE

Bulk purchare. geniline recornmended Tape Bargain
Fitted Leader & Stop Fos (eacept 3in.

Famous Manufacturer.
Unconditional Guarantee,

Standard «PVC base)  Long Pla (VU hase) v'ole Play iMslar base)
s 130, 348 aft. 4/9 SO0t 66
hin. Boore. 1179 GnpL 1o/ Tuntin, /-
fhin Snnit. 14/6 I2aoft, 1748 [soort, 3275
7in. Teeot, 1778 Moo, 22/8 St {8
I'ost and Packing—3in. feerls, Gd. Luch additional Reel, 3d

din. to Tin. Reels, V- Each adathonal Leel, Bid,

EMPTY TAPE REELS (Plastic): 4in 1/3, 4in 2, . 2{-, oiim. 2/-, Tin. 2/3.
PLASTIC REEL CONTAINERS (Casettes): 3in. 1{3, in. 1/9, 5. 2/-, 7in. 2/3.
Condensers—8ilver Mica. All valner JASON FM TUNER UNITS
2pF to L.0MI0pF. 8d. each. Ditto, Dresigner-approved kit nf parts.
Ceramics 8d. Tub. 450V T.C.C. ete. FMT1, 5 gns. 4 valven, 20/-,

J FMmT2. £7. 5 1alves, 35/-. JTV

0,001 mFd to 1.01 and 0.1
fd. 0.02-0 ll .

1/8 ¢.5 T.
Tol. SlMlcas~JU",o ap
600-5,000pk, 1/ 19, =
9d. 100pl-a00pl, 11d.
3,000 F, 1/8  Resistors ~I"ull.
Range 10 ohans-10 meg. vhma 200,
t and W, 3d., W, 5d. (Midget
type modern rating) 1W, 6d,, 2W,
9d. Hi-Stab. 5% 1W, 1W, 6d. (10§

MERCURY 10 ens. JTV2 £13.19.6,
1 valves, 28/8, NEW JASON FM
HANDBOOK. 2/8. 4% hr. Aligh-
ment dervices. 7/8, L. & o6,

TRIMMERS. Ceramic ({ompreasion
Typer—30pF. 30pk, Topl, 9d,: [bop By
150pls 1/3; 230pk, 1/6; soopk, 1/9.
PHILIPS. Bee Hive Type (conc. ar.
3-30pE. 1/

ohms-1 meg). Other values 8d. spaced)—2-5pk, 1/

19, ¢W. 1/8, ete,, etc, ENOBS—XModern Continental fvpes
RBrown or lvory with Gold Ring:
1 dia., 9d. each: 137, 1/- each:

Volome Coutrols—5K -2 Meg. ohmes, Brown or lvory with (old Centre,
3in. dpindles. Morganite Midzet 1* dia., 10d. each: 137, 13 each.
Type lpin, diam, Guar. 1 yrear, LARGESELECTION AVAILABLE.
LOG or LIN. ratios less Sw. 3/-. METAL RECTIFIERS. STC Ty;es—
DP. 8w. 4/8, Twin Sterco less Sw. RMI, 4/8: KM2, 5/6; M3 7/8

8/8. DP. 8w. 8/-, Specials to order. RAMA 18/« RMB, 21/-; RMAL, 14/6

SPECIAL BARGAIN TUB-ELECTROLYTICS-CAN
galage. s0ian 119; 8+81430v, 4/6;

v 100/125v. 2/-: 32 + 32/275v.
L L e s Monw|  8/450v. 4/850v, 2/3: 50/50/25v. 6/6
oty caice 16+ 16/450v. 5/8; 60/250/275v. 12/6
: 32432/450v. 6/8; 100 + 200/2757. 12/6

RECORD PLAYER
CABINETS 59/6 curr. & ine 5/-

Contemporary style, rexine covered cabinet
in two-tone maroon and creamn. Bize 13§ =
1417 x 84", fitted with all accessories including
baffle board and Vynair iret. 8pace avatlable
for all modern amplitiers and anto-changers
ete. Uncnt record player mounting
board 14}° x 12} supplied.
2-VALVE 2 WATT AMPLIFIER.
EZ80 and Twin stage ECLH2 with
vol. and neg. feedback tone controi.
AL 200/2508 with knobe, ete. ready
wired to fit above cabinet. £2.17.6.
P. & P.1/6. 77 & 4" Speaker and trans..
22/-. P. & P, 2-

COMPLETE R/PLAYER KIT. As ill
inc. BSR UAl4 Unit. New Bareain
Price Now Unly £11.10.0. 7/6 carr.
Double wound mains Tfr.no live chassis

BONDACOUST Speaker Cabmel Acoustic Wadding 1hn. thick approvs 12,
wide, any length cut, 1/8 i1, 4/- vi. TINNED COPPER WIRE, 1.2,
2/8 {Ib. ERSIN MULTICORE SOLDER. 60/40 4d per yard. Cartous 2/6 ote.

TYGAN FRET (Countem.
1¢in, 2/-; 12 x 18 3/=:
4/-. ete.

EXPANDED ANODISED METAL.

pat.)

X
12 x 24in.

MULLARD “3.3” HELFI AMPLIFIER
3 VALVES 3 WATT

ﬁ Hi-Fi quahty at reasonable cost

tase Boost and treble controls
qualizy sectional output transfor-
er, 40 c/s-L kefa + 1dB. 100 mV
for AW, leee than 1% distortion,
Bronze escitcheon panel. Complete
Kitonly  £3.19.6 Carr, Bj-.
Wired and rested 8 gns.

MULLARD %5-19" AMPLIFIER. § valves 10W 3
a1id 1 ohuns ontpit. Mullard’s famous circuit with
heavy Juty ultra-linear qualicy output trapaformer.

Rame ampliffer kit Prns £2.19.6 Carr. and Ins. 7/6.
feady buift £11.19,
CONTROL PANLL KIT Baas,

Irehle and Voiume eemitrols with 4-poeition
seiector awiteh athl [, v o escutchean panel, £2.5.9, Carr, 2,
Allvgpll#oFlEu KIi AND CONYROL PANEL KIT £11.19.6. Ditlo, ready wired,
£

2-VALVE PRE-AMP. UNIT. Based on Muilard's famous 2-valve (2xEF86)
cirent with nib equahisation. with volutne, bass, treble and 5-position selector
switch. Size 07 x 47 < w1 Complete Kit £5,18.6 pdus carr. 3/6

b VALVE AM-FM TUNEx UNIT
190 Me300 M, 92 me g-106 noets, 6 valves and metal rectifier, Self

Med. and VHI

cantamed poswser amt, A 200 230v aperation Magic eye indicator, 3 push-
burran cantiois onoon Meh, S, low aned hish entpnt with gain control.
Peispes toant puge ! L2 v dinowith T vlarozated dial - Overall size 11§in. x

B s it Vet it el it € ot b e et Mallard 3-3 or 5-10
Aphliers Avanable anly 4t present as budt-ap nts, sligned and tested ready
fornsl Bareain price £12.10.0. arr. /- Avatlable shortly in Kit Form at
Approsimac v 10 g,

TRANSISTOR
COVIPONENTS

Midget [I".'s—465 Lc/u 9/16in.
diam. ..578
Ose. Coil M. & LW,
Miidges Driver Trans, 3.5
Midget Qutput Trans. Pushe
Pull—3 ohme .,..,....... 19
Eleet. Candensers—Midget Type
1 m(d ﬁ(I wfd. ea. 1/9, 100 mid.

DE-LUXE
RECORD
PLAYER
KIT

2/-.
Condensem
0L mr
e mid. .
A mid.. 1/3. 5 mifd., 1/6, ete.
Midget Tuning Condensers. J.B.
“DO" 20< pl' and 176 pF. 8/8.
ditto with trimmmers, 8/8. J.B.
230 pF and 105pF conc. slow
motion 10/8, 365pF single 7/8.
&ub. niir. fin, Il)llemm 100 pF,
3UOpF, 500pF, 7/
;n;r;lrh((:;&r';:r\‘lf o FERRITE AF?[IALS M & LW
i £ CRT aera/l coi
t m ufut, v‘a.nd T_bh']]]ardrlatant Midget ol Control with edge
amphter (BECL 86 and BZ b0y, . I knob, 5 Kjohm ith
bass aml treble coutrols, with |Coutrol knob, 5 Eiohms, wi

X 357 10,000 hine speaker.
Contemporary styled U-tane cabinet,
charcoal-gre v and  obl-white with
matehing blue rehiet. =ize 171% 5 167

x N,

switch 479; Ditto less switch 3/6.
Speakers: M.: 2in. Plessey 756
ohms 15/6. jin. Continental 8
ohma, 14/8. 7 x 4in, Plessey 35
ohms 23/6.

[OMPLETE KIT £1 3-1 9-6 Ear Piug  Phones—Min Con-
Carr. und ins 10s. tinental type 3ft. lead, Jack plug
and socket. High Imp., 8/-. Low

Cat, & Const. details 2/6 (free with kit).

FRONT SECTION. whirh houses ame | 1P 773,

o B Ry ey N Brand New, Mirs. 1st grade,
B e anen |1 043 & 2 0C45, 15/6. 1 OCSID
B & 2 OCs1. 15/8,  All above and

15.17.8. Carr. OASL, 32/6. Post Free.

7 VALVE AM/FM RADIOGRAM CHASSIS

Valve line-up ECC85, ECHS1. EF8y.
EABC80. EL84. EM81, LZ80.

Three Waveband and Switched Gram
positions.  Med. 200.5] m. Loug
Luoo-2,o00 . VH M ~%-05 Mo/,
Phinps € ontiental Tutang Insert sath
perieabnhity tuming on FM oauwd com-
bined AM;FM 117 transtoruers, 160
Keta, and 10,7 Mefs. Dust core tunmg
all cods.  Latest arcwitry  including
AVC and Neg. Feedback. Three watt
output. Hensitivity and reproduction
o a very high standard. Chassis size
13 x 64in. Height 74 n. LBdge ilbano-
nated glase dial 114 x 3}in. a
Vertical pointer.  Horzontal station n mes.
A.C. 200/250v, operation. Magic-eye tuaing.

Goid on brown background.,
tlct. diagram now available.

Alirned and tested ready 1or we £13.1¢.0 Carr. & lne 7/6

Complete with 4 Knola—walnut or 1vory to chobe. Indoor FM aerial 3/8 ext.
2 ohim P.M. Speaker onlyv required. Rerommended Quality Speakers 10in-
Filae M. 80/-; 134 x Kin. E.M.L “Fudelity”, 33/~; 12in. R.A, with conc-
Tweeter, 42/6. Carr. 276,

Attractive gilt finish jin. x 4in.
diamond mesh 4/8 sq.ft. Multiples of
6in. cut. Max, size 4it. x Jit., 47/6
plus carr. .

ENAMELLED (OPPER WIRE—
b, reels 14g-20g, 2/60 2. Rg, 3/-;
20g-34g. 3/9; 36g-38g, 4/3; 39z-40g.
4/6, cte.

st
1949

We manutaetire
Enguines amvited tor Specials,

by return.

RADIO COMPONENT ‘SPECIALISTS

70 Briestock Rd., Thornton Heath, Surrey.
THO 208, ¥
2/3: 5 b, 2/0: ¥ 1b. /6.

all types Kadio Mains Trangt, Chokes, Quality O/P Trans., ete
Prototypes ‘or smmﬂ production runs. Quotations
atled bargain liste, 3. stam)

send tor di

Hoarz: 9 a,m -6 pum., 1 p.m. Wad.
or C.0.1. Post and Parking up to 3 1b. 9d.; 115, 1/3; 3 Ib

Terms €
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WEYRAD

TRANSISTOR COILS

The P50 series remain the most popular and widely used components for Medium and Long-wave
Transistor Superhets:—
P50/IAC Oscillator Coll for 176 pF tuning ... * ... o 5/4 ea.
P50/2CC ist & 2nd I.F. Transformers 57 ea.
P50/3CC 3rd I.F. Transformers 6l- ea.
All mounted in individual cans T{ln “diam. x Fin. h|gh
RA2WY Ferrite Rod Aerial 208 pF Tunlng wee 1216 ea.

LFDT4 Driver Transformers ... 916 ea.
OPTIA Output Transformers e we 1076 ea.
PCAI Printed Circuit Panel ... oo oo e vos 916 ea.
Constructor’s Booklet - 2/- ea,

VALVE RECEIVER COILS

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 would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different
bands ranging from 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 Colls 3P each.

WEYMOUTH RADIO MANUFACTURING CO. LTD.
REGENT FACTORY, SCHOOL STREET,
WEYMOUTH, DORSET

pitman HOUSING

AN Fi"'rrl‘?

ELECTRONIC This is one of a wide range of cabinets for

every hi-fi purpose—speakers, equipment,
ORGAN tapes and records. Soundly designed, superbly
FOR THE finished, sensibly priced. Send for illustrated
HOME catalogue and name of local stockist.
CONSTRUCTOR

Alan Douglas, Sen. Mem. |.E.E.E.

A very popular “how to make It" book.
Shows exactly what is involved in work
and materials (a list of sources of
supply is included) in constructing an
inexpenslve instrument for use in the
home. For this new edition, an alterna-
tive arrangement of continuous tuning
has been added to a revised and up-
to-date text.

Second editlon 20s. net.

from all booksellers
Pitman Parker St. London WC2

Fanfare Record
Cabinet. Walnut or
Mahogany

£9.19.0.

Teak
£10.19.0.

[recoro [EEMENEE

(Dept. P.W.11), Brook Road, London N22
Telephone: BOWes Park 7487/8

'

www americanradiohistorv com


www.americanradiohistory.com

November, 1964 PRACTICAL

Extensive use is made of small tag strips
(Lektrokit. part No. 2231), see Fig. 6(a), seven of
these being required on the underside of the board
and two above. Use is also made of a thick, plain,
tinned copper wire which forms a rough square
below deck and is the positive bar. A screen is
also required, as mentioned earlier, between aerial
and interstage coils and this is shown in Fig. 6(b).

WIRELESS 657
The Front Panel

Essential details regarding the panel may be
seen in Fig. 7. It is secured to the * chassis™ by
means of additional %in. nuts placted over the’
various control shafts. The top may be held by
locking it to the dial (holes are provided) and with
brackets if required. Items fitted direct on the

"
nla;
a0 e Cut—outt i
for meter
% 6% as required
\l"'---.~'\
Cut —out for dial Hole sizes » 3 N
A.Ye dia. H )
31/' Panel B3 dia. 5 R
2 ry\aterial ' '1 v . [} 3
Vg Paxolin l C...Vg dia. S ' ’o'
. or \,. e
7 hardboard, z i
or Mount outlet,
16 sw.g. aluminium  of sockets at X Noise ' Phones—
dial as required lelggg . SSZDeakef
i an -—%
-
Wl 7 AR 1 P 3" —\J\'l’/
4= B 4 \ /4 Y l a l-'—-—- 1% ;
| i ! _@_._ ' = °
g ' a3, 7 2%
o= VR C4 st 5 S4 e
L= RS . Vot SO ERYORY N (N . - o - L - -
T T T e
|
: ensitivity | Trim ,I 1% ' BEQ ' 9 11/; ! on-Gtt
U
Hole for tuning drive
Fig. 7: Front panel control layout and dimensions.
A photograph showing the lay-
out of the prototype receiver is
shown on page 661.
switch
Fitting the Transistors Mains/Battery selector | 5000-k0 (See text)

The ten transistors are best Raz b
mounted by letting their shells Pl
stand upright above the tap of
the board, {sin. holes being  ©Original
drilled close together through  —Vveline
which each sleeved lead-out wire
is passed. This gives a firm
anchorage. Four such holes are
needed for transistors 1, 2, 3, §
and 6 and three for the others.
‘The locations and correct orienta-
tion may be seen by referring to
the diagrams. A pair of tweezers
t{the type used by printers’ com-
positors is ideal) will be found
extremely useful in this connec-
tion. Transistors 9 and 10 must
be fitted with copper clips and
the white spots designating the  Orlginal

L SEARFRALE]

S5, Battery input H 1
powering

¢
Fap— (See text)

fr?tm car
VRS RN
rLba tel yll 6 \
HIE
Al ! H
malns [N :
L} ¥
) I

P-4
:\

- ——

Two-pin
non-reversible
socket

N o~

collectors should be carefully Eaefline
checked before sliding the clips
fully home. ,

Fig. 8: Modifications for mains/battery operation. See page 661.
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panel are: the aerial socket, S2, S3. VR2. the
signal/tuning meter and the two outlet sockets.
Later the finished unit may be placed in a small
cabinet which may be either of metal or of wood,
etc.. lined with aluminium foil. This cabinet will
require a lift-up top so that coil changing can be
effected.

Testing the Receiver

After making certain all connections are correct,
particularly in the.power supply section, whether
this be battery or mains, a milliammeter set to
read 0—50mA should be inserted in series with
the negative supplv. Phones and speaker should
be connected and VR2 set to “min”. The “on/
off * switch is then closed. whereupon a reading
should be obtained approximating to 12mA if the
function switch is set to “LS”. Should the
reading be much higher. say 30mA. switch off
immediately and investigate. If all is well rotate
S1A to bring in the b.f.o. and adjust VR2 for a
full-scale tuning meter deflection. after which the
a.v.c. may be switched in, ie. bfo. “out”. A
few spot voltage checks may next be made. refer-
ring to Figs. 2a, b and ¢ as necessary. allowing for
slight discrepancies caused by resistor tolerances,
transistor variations, etc. At this stage connection
of an aerial is unlikely to produce any signals since
alignment will be well out. If “howling” results
reverse the connections to T7 sccondary.

Circuit Alignment

The constructor who has got this far will be
able to align the recciver. Some results might be
obtained without a signal generator but these are
likely to be very poor ones; even a generator only
covering up to about 2Mc/s is better than none
at all.

I.F. Stages

Iditially the first converter is made inoperative,
say. by short-circuiting a winding of T3, then with
the noise limiter “out” and a.y.c. *“in” a low
via'e 470ke/s modulated signal is applied via a
" 7tels camacitor between the positive bar and
r'n 5. if.t2, and should be heard via the loud-

v er if the volume control is well advanced.
Only the smallest perceptible reading on the
signal/tuning meter is required and it might also
be necessary to short-circuit pins 1 and 2. T4. An
alternative form of indicating device consists of a

WIRELESS November, 1964

not to cause the a.v.c. system undue disturbance
and the cores retrimmed for maximum reading.

With the generator set to 1'6Mc/s the short-
circuit to T4 is removed and its core adjusted to
resolve the signal: should two settings be possible
choose the one giving largest output. Lock T4
coil stem firmly with a 6B.A. bolt and transfer
generator to pin 7, T2. Peak i.f.t.2 and if.t.l,
using the cores.

R.F. Alignment

This is carried out on the basis of ‘core adjust-
ment first at the low frequency end of the band,
followed by trimmer adjustment at the high
frequency end. In this case commence with the
highest range to be used. i.e. range 5 (Table 1) and
with TC4 set so that with its pointer upright the
vanes are about 259% enmeshed.

1. Connect the gencrator via a standard
dummy aerial (or 400() resistor) to the aerial
socket and inject a 10-5Mc/s signal with the vanes
of the tuning gang fully enmeshed and the
converter stage operative.

2. Adjust the core of the oscillator coil (T3)
to resolve the signal (sec note re “second channel”
later).

3. Sct generator to 31-5Mc/s and fully disen-
gage vanes of the tuning gang (VC1/2/3). Set
oscillator trimmer for maximum output. Repeat
these operations.

4. Set generator to low frequency tracking
point (Table 11). Tune it in. using VC1/2/3 gang.
then adjust the yellow and blue cores for maxi-
mum output (sce note on * pulling” later).

5. Adjust generator to the high frequency
tracking point and tune it in. using VC1/2/3 gang
capacitor. Adjust interstage and aerial trimmers
for maximum output.

Second Channel

Two responses can usually be found on short-
wave ranges and the one requiring minimum core
or trimmer in circuit is the correct one. To check
move generator pointer on complction above and
below its setting (3Mc/s), when a second response
will be noted. This should be higher in frequency
than the one used for the initial adjustment.

Pulling

Dctuning of the oscillator can occur when
aligning the signal circuits (pulling) but may be
overcome by slightly rocking the tuning gang
capacitor when making adjustments.

TABLE Il
Tracking Points

meter inserted in the line from —9V and the
output transformer centre
tap and adjusted to read
0—50mA or as appro-
priate.
. . L.F. Band
The cores of i.f.t.5, 4,
3 are then carefully Range — g o
adjusted for maximum 1 175 ke/s
deflection on the indica- 2 515 ke/s
tor used. using a suitable 3 1-67 Mc/s
non - ferrous trimming 4 5-0 Mcfs
tool. As the circuits come 5 10-5 Mc/s

L.F. Tracking H.F. Band H.F. Tracking
point end point
192 kc/s 525 k¢/s 472 kc/s
566 kc/s 1545 k¢/s 1390 kc/s
1-83 Mc/s 5-3 Mc/s 4-5 Me/s
55 Mg/s 15-0 Mc¢/s 13-5 Mc/s
11-:5 Mgc/s 31-5 Mc/s 28-5 Mc/s

into line, generator out-
put is attenuated so a»

Note.—Uses of Ranges 1 and 2 is not envisaged
here but is included for completeness.

5 -
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| FOR PEAK PERFORMANCE AT LOW COST ~

e CODAR 225

Advanced deslgn and craftsmanship plus an'unequalied reputation proved
by the many hundreds of testimonials received from COBAR users is your
guarantee of complete satisfuction. Only the best is xood enough for
CODAR—Muilard, Brimar, Jackson, Denco, Electroniques, Thorn, A.E.L
are just some of the famous names built into CODAR «cquipment.
CODAR-KITS are supplied with clear pictorial diagrams and easy to
follow instructions—no technical knowledge or spccial 10ols are required
for complete success. Build your Short Wave Station with CODAR-KITS
and enjoy peak performance and world wide reception previously pos-
sible only from much more expensive equipment.

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

CODAR R.F. PRE-SSELECTOR. Will considerably improvs the performance of
any superhet receiver. “Results are amazing.'” ‘“Well worth the money."”
MODEL I*.1R.30, Uses EF183 Frame Grid tuned R.F. Amplifier and provides up
to 20dB gain plus substantial image rejection, improved signal/noise ratio and
selectivity. Selector switch for either dipole or single wire antenna. Power
requirements 180-250 volts 12 M/a H.T. 6.3 volts .3 amp L.T. Size 8)in. x 5in. x 4in.
Ready built, complete with cables, plugs and instructions. £4.17.6. Carr. 3/-.
MODEL I'.IR. 30X. Self powered version for 200-250 V. A L. 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 uss with any superhet
receiver with an I.F. between 450 and 470 Kc/s. Provides comsiderable increase in
gelectivity for either peaking or rejecting a signal on AM, CW or SSB. Both
PEAK and NULL functions tuneable over receiver 1.F. passband. B.F.O. facility
included. Size 8jin. x 5in. x 4in. Power requirements 186-250V. H.T. at 5 M/a
6.3V. .3 amp L.T. Ready built complete with cables. plugs and instructions.
£6.15.0. Carr. 3/-. MODEI R.Q. 10X. Self powered version for 200-250V A.C. and
sgsg pr%videsalzs M/a at 200V. H.T. and 6.3V. 1 amp L.T. tor other accessories.
.8.0. Carr. 3/-.

CODAR A.T.5. 12 WATT 2 B AND TRANSMITTER. The newest, most compact
transmitter for fixed or mobile use on 160/80 metres. "The tiny TX with the BIG
voice."” Size only 84in. x 5in. x 4in. (Base area 1s less than two-thirds of this page).
High stability new type calibrated V.F.O. 1.8-2.0 Mc/s and 3.5-3.8 Mc/s {up to
4 Mc/s export). Air-spaced CODAR~QOIL Pi-net output. P.A. Plate current meter
plus neon indicator. Plate/screen modulator. AM/CW switch and Panel kKey
jack. Plug changeover for 6 or 12 v. heater Supply. Ready built £16.10.0. Carr.4/-,
A.T.3 POWER SUPPLY UNITS. Type 250/S. For 200/330V. A.C. with Stand
by/Net/Transmit and aerial changeover switching, stabilised V.F.Q. supply,
neon standby/transmit indicator. £8.0.0. Carr. 54-. Type 12/M$ 12V. Transistor
power supply unit available shortly. (H.P. Terws asvailables

CODAR-KITMINI-CLIPPER—OUR FAMOUS SHORT WAVE RECEIVER.
+% Can be bullt in one evening ready to switch on and bring the World to your
fingertips at very low cost. % Supplied complete witk valye, one coil 25-75
metres and 4 page instruction manual. PRICE 39/6. Carr. 2/6. Extra Colls 4/8
each. Instruction Manual only, 2/- (credited on order). Electrical Bandspread
avatlable. Provision to add 2 transistor amplifier.

CODAR-KIT CR45 MAINS T.R.F. SHORT-WWAVE RECEIVER. World
wide reception—North and South America. Russia, India, Australia, Far East,
Amateurs, Shipping. etc. % Separate electrical bandspread. 4 3 slow motion
vernier drives. % Low loss polystyrene plug-in colls, factory aligned. % Dials
calibrated In frequencies and degrees. + Power output 3 watts for 2/3 ohm
speaker. % Valve line up: ECC81, EL84, EZ80. CODAR-KIT CR 4 complete with
valves, 3 calls (10-28, 25-75. 60-176 metres) and 11 page instruction manual (LESS
Cabinet). £7.5.0. Carr. 4/6. CR.45 CARINET. 12in. x 54in. x 7in. with
sliding door for easy coil changing. 28/8, Extra coils 4/9 each. Instruc-
tion manual only 4/- (credited on order). (Can now be supplied ready
built—price on request.) (H.P. terms avallable.)

CODAR-KIT CR 66 COMMUNICATION RECEYVER. The finest
superhet kit ever offered. % Covers 540 Kc/s—30 Meg/s In 4 bands. %
Separate electrical bandspread. w Factory sligned Coil unit and LF.
Transformers. % RegenerativeI.F.stage for maximumgainand B.F.O.
for C.W. reception. % Power output 3 watis for 2/3vohm speaker.

Panel controls: Aerial Trimmer, A Standby,
Bandswitch, A.F. Gain, L.LF. Gain, B.F.O . % Valve
line up: ECH81, EBF8%, ECC81. EL34, EZ80, EM84. & Size

16in. x 64in. x B8iin. CODAR-KIT CR 66. Complete with
17 page instruction manual. £19.2.6 (Ready-built £21.12.6)
CR 66 *'S"' Meter Model Kit £21.2 6 (Ready-built £23.15.0).
Carr. 6/- extra on all models. (H.P. terms avallable.) In-
struction Manual only, 7/8 (credited on order).

We are exhibiting on stand 20A, at the
R.S.G.B. RADICCOMMUN ICATIONS EXHIBITION

CODAR RADIO c’omvpguv BANK HOUSE, SOMTHWICK SQUARE,

GMRE - GIHGOQ Southwick, Sussex, Tel, 3149

Canada1 Codar Radio of Canada, Tweed, Ontarie.
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Modern styling in fight
grey with legible black
engraving.

Constructed to with-
stand adverse climatic
conditions.

Ever ready case, Includ-
ing leads, prods and
dips.

Improved Internal
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 1.25? f.s.d.
a.c ranges 2.75 z f.s.d.

Available accessorics in-
include a 2500V d.c.
multiplier and 5, [0
and 25A shunts for
d.c. current measure-
ment,

D.C. Millivolt range: 0

PRACTICAL WIRELESS

—A f.5.d. in 5 ranges
~—1,000 f.s.d. in S ranges
—1,000 f.5.d. in 6 ranges
~—100mV f.s.d.

10V f.s.d.

November, 1964

AGGURACY

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 high standards of
accuracy, improved internal assem-
blies, and incorporating panclimatic
properties.

The instrument is supplied in an attractive
black carrying case, which also houses a pair
of 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

R ‘

also a high voltage multiplier and a d.c. shunt.

MULTIMINOR

D.C. Current: 100uA fs.d.
A.C. Voltage:
D.C. Voltage: 2.5V fs.d.

Resistance: 0-2 M) in 2 ranges using 1.5V cell.
Sensitivity: 10,000Q3/V on d.c. Voltage ranges.
£,000Q0/V on a.c. Voltage ranges.

@ For full details of this great new pocket-size instrument, write for descriptive leaflet.

MLTD AYOCET HOUSE:  92-96 VAUXHALL BRIDGE ROAD - LONDON,$.W.l - ViCtorig 3404 (2 lines) M
cpovr

MMI7

THE

PEMBRIDGE

COLLEGE

OF ELEGTRONICS
PROVIDES TRAINING

IN RADIO

AND TELEVISION

FULL-TIME COLLEGE COURSE
IN RADIO AND TELEVISION

Our Course has now been extended to sixteen months’
duration to include theoretical and practical instruction
on transistor television receivers, U.H.F. telgvision re-
ceivers and colour television.

Next course commences 5th January, 1965.

This Course is recognised by the Radio Trades
Examination Board (R.T.E.B.) for the Radio and
Television Servicing Certificate examinations.
Provides excellent practical experience on valve
and transistor radio receivers and all well-known
makes of television receivers.

e e e e e —— e —————

To:
The Pembridge Céllege of Electronics (Dept. P11)
34a Hereford Road, London, W.2.

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

Name,

Address,

?
3
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I.F. Wavetrap and B.F.O.

There is a small break in the coverage between
ranges 2 and 3 to assist stability due to use of a
1-6Mc/s i.f. and a signal of this frequency applied
should not be heard. The wavetrap is adjusted,
however, using a large signal, by means of L1 core
for minimum response.

To adjust the b.f.o. rotate SI to “b.f.o. in™ and
with an unmodulated signal set the core of if.t.5
to obtain the required beat note in conjunction
with TCS. ’

With the receiver completed it only remains
necessary to house it suitably along the lines
mentioned earlier and to mark up the scale as
required, for which purpose a crystal marker is
undoubtedly most useful. The “20” and “40”
metre bands should appear at a little more than

mid-scale with *“80” at about *“1” on the
appropriate ranges and as indicated by the
bandset pointer. Reception on the highest

frequency bands will greatly depend on conditions,
on the kind of aerial used and so on, whilst
appreciating that receiver sensitivity falls off in
this region. A lot of DX listening is done on
“20", however, and here excellent results are
assured.

A rear view of the finished receiver.

Further notes and portable operation

Functionally it is not easy to improve the * A.C.
Ten-Five” to any great extent—at least, not with
components generally available to constructors—
and the only modifications so far, found worth
while have merely added to the versatility of the
receiver. One useful additicn—when the mains-
powered system is adopted—is to fit a. coloured
warning lens and lamp to the front panel.

This has been done to the prototype and a
Bulgin D841/250V neon signal lamp will easily
fit into the corner occupied by the “S” meter. The
leads from the signal lamp should be soldered
across the primary winding of the mains transfor-
mer and it should here be noted that low voltage
dial lamps should on no account be used in con-
junction with the secondary winding of T8.

One of the most appealing features of the
receiver however it its low current and voltage
requirements and it is thought not unlikely that
some users would like to utilise it in their cars by

PRACTICAL WIRELESS 661

powering it from the battery thereof.

Going “ portable ” can be great fun and with the
aid of a car it is, of course, quite easy to find a
pleasant and favourable reception area far from
surrounding buildings and high above sea level
An effective aeria] can eagily be transported (a 2
dipole for 14Mc/s is only 34ft. long) and may be
very simply erected whereupon searching for Dx
can be a pleasant and healthy pastime!

To enable the “ A.C. Ten-Five ” to run from a
12V car battery it is necessary to add, basically, a
function selector switch, a resistor and a simple
non-reversible 2-pin socket. These items may be
fitted to the rear chassis flange—on the side
occupied by the mains transformer—with the
switch positions legended on to the back of the
cabinet. At the home station the switch will be set
to * Mains” but when moved to a distant field
location it will be moved to ‘ Battery”. It will
also then function as an On/Off Switch. A pair of
small hooks screwed into the cabinet back outside
and at each end will be found useful around which
to wind the flexible power supply lead when not in
use.

The modification to the original recciver wiring
merely entails breaking the negative feed supply
line from the mains transfarmer and reconnecting
it via the added switch. The scheme is illustrated
in Fig. 8 where S5 is the “Mains/Battery” switch.
The location of the added neon warning lamp is
also indicated.

The additional resistor is Rc and the inclusion is
a necessary one since a potential of 14V might be
available from a healthy battery—as would
probably be the case at the time of year when out-
door working is most likely. The value of Rc
depends largely on whether headphones are likely
to be in use or a speaker and the value chosen
might be 80022 for the former ruode and 802 for
the latter. ldeally Re should be made a fixed value
item of say 100¢ or thercabouts and wired in series
with a 5000—1kQ variable resisior so that adjust-
ments may be made. It would then be beneficial to
fit a monitoring voltmeter or, alternatively, to
include test point terminals to which an external
meter may be connected. These changes are indi-
cated by the broken lines in Fig. 8. In any case the
voltage across points Pl and P2 should be
monitored, 10V being the maximum permissible
d.c. voltage.

It is advisable when making voltage checks to
disconnect the aerial from the receiver and to set
the volume control to minimum. In passing it may
be noted that should the function selector switch
be accidentally left at “ Batterv™ on returning to
the home station no harm will be done even if the
mains supply is connected. The receiver will not
function of course but R40 talready fitted) will
adequately load the mains transformer secondary.

A non-reversible 2-pin plug and socket arrange-
ment will also be needed at the car end of the
battery feed lines and care must be taken to ensure
polarities are correct. Modern cars employ a posi-
tive “earth” and sometimes the courtesy lamp
provides a convenient take-off point. Mobile
listening is not envisaged here since this would
raise the problem of suppression. The receiver
should not be used close to a station transmitter,

—continued on page 666
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PART 2—JUNCTION TRANSISTORS AND

TRANSISTOR PARAMETERS

Understanding

7

SEMICONDUCTORS BY LESLIE MOORE

CONTINUED FROM PAGE 529 OF THE OCTOBER ISSUE

HE junction transistor makes use of p.n.

junctions in a manner which relies on the

physical dimensions of the crystaline materials
used.

The rectifier circuit, in the last article, functions
because of one basic fact which is shown dia-
gramatically in Fig. 1la.

When the p type material is made positive with
respect to the n type, current flows through the
junction. It can be said that electrons pass from the
n type to p type material or holes pass from p type
to n.

PHN NI;‘P

TS

(a) (b)

Fig. 11(a): Here, current flows, but at (b) only leakage
current flows.

If the bias were to be reversed as in Fig. 11b,
ideally no current flows. Apparently when a
reverse bias is applied to a diode junction an
extremely small amount of current does flow. This
is in the order of *“ micro amperes” or millionths
of an amp. The amount of *leakage current”
flowing depends on the materials from which the
junction diode is made. The most common
materials in use are germanium and silicon; a ger-
manium junction produces more leakage current
than the silicon.

P *jllN

llq

Ul |

Fig. 12: Joining the two circuits of Fig. I/ produces the
same current flow through each transistor, i.e. flows
theough diode -and only-deakage current-through diode. 2. -

The two circuits, a and b, in Fig. 11 joined as in
Fig. 12 would produce the same current flow
through each diode as before.

Joining the two pieces of n type material
together gives exactly the same effect as the circuit
in Fig. 12.

We have now a three terminal device consisting
of a piece of p type material on each side of a
piece of n type, which in operation, gives the effect
of two semiconductor diodes * back to back ”.

By making the n type material extremely thin
the p type materials will have an increased electro-
static effect upon each other.

Because of the decreased thickness of the n type,
the hole flow in the equivalent circuit of Fig. 12 is
shown in Fig. 13,

In Fig. 12 holes passing from the p type material
to the n type were conducted back to the source of
supply, Bl.

e €

e o] 72 ]

ie ic
b

lbl

1

Sl 1 |l—

Fig. 13: When the n-type material is made extremely thin,
current flows through both junctions.

In Fig. 13 holes passing from the p type to n type
are split up. The negative potential of the second
piece of p type material provides an attraction
greater than that of BIl: although a potential
barrier exists at the second junction the holes are
attracted through and conducted to B2. A small
number of holes are attracted by Bl.

The names of the semiconductor component
parts of the transistor are of great importance.
With reference to Fig. 13.

P; is known as the emitter, denoted by e;

Psi 1s known as the collector, denoted by ¢;

N is known as the base, denoted by b.

The sum of the currents in the base and collector
is equal to the current flowing in the emitter.

Fig. 13 shows the common base connection of a
transistor.

Obviously it would be impractical to draw smail
- boxes. as:in-Fig -13 .to represent - transistors<in

www americanradiohistorv com


www.americanradiohistory.com

November, 1964 PRACTICAL WIRELESS 663

Maon.—Sat. 9 am.

v :5.4|5 p-m.

nesday | p.m.

] e Lunch 1.30—2.30

Special 24 Hour

Express Mail
Order Service

AC5/PEN ECC84 66 | EYSI 776 | P2 10/- 1 SPél 3/6 | ULBS 716 | 6A8G 816 | 6L19 150- | 12Q7GT 6/-
1976 |ECC85 7'6 |EY8I 8/6 | PABC80 13/- T4l 15/- | UMBO 1076 | 6ABGT 13'6 ‘ 6N7GT 976 | 125A7 876
ACZ/PEN ECC88 12'6 | EYB3 126 | PCC84 7'- | TDD4 1276 | URIC 157- | 6ACT 6'- | 6P25 1076 | 12547 8.

DD 19'6 | ECC9I 3r- ) EY86 7/- | PCC85 9’6 , TDDI3C | UUs 17'6  6AKS 5/- | 6P28 k216 | 125K7  6!-

AC'TP 29/. | ECFB0 7/6 | EY9I 3/- | PCCB88 1216 17'6  UUB 15/- 4/- 1 6Q7 916 | 125L7 8-

AC;VPI-5-7 ECF82 86 |EZ35 6/- | PCC89 876 | TH4I 20/-  UU9 ° 7/6 | 6AMS 5. 1 6Q7G 6/- | I12SN7 10/
|

5. | ECH3 21'6 | EZ40 7- | PCF80 7'6  TYB6F 1276 |UYIN 1276 | 6AM6 4/. | 6Q7GT 86 | 125Q7 12/

o
»
=
wn

AZI 15/« | ECH21 21/- | EZ4I 7'- | PCF82 76 | UIO 9. | uY2l 156 | 6AQS 676 | 6SA7 7!~ | 14H7 10/-
AZ3I 13/6 | ECH35 126 | EZ80 5/6 | PCF84 1276 | Ul2 9/ | UY4I 716 | 6ATE 6/- | 6SC7 86 | 14R7 217-
B36 9. | ECH42 9/6 | EZ8! 56 | PCF86 1276 | Ul4 9/- 1 UY8S 6/- | 6AUG 91- | 6SFS 10/- | 19AQ5  8/-

CIC 107- | ECH8I 7/~ | EZ90 4/6 | PCLB2 7'6 | U22 8/- | VP4 15/- | 6BBG 216 | 6SG7 7. | 19BG6G 15°-

CCH35 20'- | ECH83 86 |Ell48 2'- | PCL83 9. | U24 21'-  VP4A 15/- | 6BA6 6/~ | 6SH7 6!- [ 20DI 10/-
CL33 12/6 | ECL8) 6’6 | FC2 I5'- | PCL84 70- 1 U2S 1'- | VP4B 15/- | 6éBE6 6/- | 6517 6/6 | 20D2 21/
CYl 15/- | ECL81 10’- | FC2A 17'6 | PCL85 76 U26 11/- VRIOS 307/- | 6BG6G I5/- | 65K7 56 | 20F2 1776
CY31 12’6 | ECL82 9'6 |FC4 15'- | PCLB6 1276 [VE]] 9'- | VRI50 307/- )6BJ6 7/- | 65L7GT 5'6 | 20LI 22/6
D77 4/- | ECL8B3 10’6 « FW4'500 9'- | PENA4 19/6 | u3s 17'6 ‘ Wél b IGBQ7A 1276 | 65SN7GT 5/~ | 20PI 15/~
DAC32 9'6 | ECL86 96 | Fw4 800 9/- | PEN4DD u3z 17'6 | W76 5/- | 6BR7 1076 | 63Q7 86 |20P3  24/-
DAF91 5. 1 EFé 211- 1 GZ30 1076 2216 | U47 M- l w77 4/- | 6BS7 1276 } 64UGT 107~ | 20P4 20/-
DAF96 6'6 | EF9 217- | GZ32 1076 | PEN4VA uso 7- w8l 6/- | 6BWE 9/- | €USG 7'6 | 20P5 20/-
DCC90 12'6 | EF22 14- | GZ33 19'3 1776 | U52 4/- | w8IM  6/- | 6BW7 91- | EVEG 4!. | 25A6 8/
DF33 96 | EF36 4/- | GZ34 1376 | PEN36C u7é 6'6 | X41 22/6 | 6C4 3/6 | 6V6GT 8- | 25L6 8/-
DF9I 3/6 | EF37 8/- |GZ37 19'3 20/- | U78 476 | X61M 12/6 ' 6C5GT B!- | 6X4 416 | 25Y5 8/-
DE92 71. | EF37A 8/ | HABCBO10'- | PEN45 10/~ | U145 1076 | X65 1216 | 6Cé 6'6 | 6X5G 5. | 25Y5G  8/-
DF96 6'6 | EF39 41. | HL4) 8/- | PEN4SDD uligl 13'6 | X76 1276 | 6C9 1276 | 6XSGT 8/6 | 25Z4 76
DHé63 6/- | EF40 15/- | HL4I1DD 8’6 257. | U251 15/- | X76M  12'6 | 6CD6G 25'- | €/30L2 1216 [ 25Z5 8/-
DH77 7/~ | EF4l 8/- | HL92 8/6 | PEN46  5/- | U28I 15/- | X78 26/- | 6CH6  10/- | 7BS 1216 | 25Z6 8/6
DK32 V- | EF42 10/- | HLI133DD PEN46DD U282 1976 | X79 40'- | 6CW4 16/- | 7B7 8/6 | 27SU 1976
DK9I 5/6 | EFSOA 36 976 207. | U301 1876 | Y61 107- 1 6D2 4/. | 7CS 8/. | 30C) 9!-
DK92 7!- | EFS0E 3. | HN309 25/- | PENDD4020 | U329 15/ | Y63 107- 1 6D6 516 | 7Cé 8/6 |30CI5 1276
DK96 7/6 | EF80 5/ { 1W4'350 10/- 20/~ | U339 1316 | 263 7'6 | 6ES 16/- | 7D5 15/- | 30FS 10/-
DL33 8'6 | EF85 5/- | IW4/500 10/- | PL33 157~ | U403 107- | Z66 107- ; 6F1 10'6 | 7D6 15/- { 30FL1 12/6
DL35 10/~ | EF86 7/- | KT33C 8- | PL36 1216 | U404 10/- | Z77 4/- | 6F6 5'9 | 7D8 15/~ 30L) 8/é6
DL 7'- | EF89 8/- | KT36 176 | PL38 187- | Usgl 1976 | Z152 5/- | 6FI2 41- | 7TH7 6/~ [30LI5 11/-
DL92 5. | EF9I 4/ | KTél 126 | PL8I 7'6 | UABCB0 56 | IA7 11/- | 6FL3 107- | 757 17'6 | 30P4 18/-
DL93 7!- | EF92 4'. | KTé6 17'6 | PL82 7t6 { UAF42 876 | ICS 10/- | 6FLI4  107- | 7Y4 6'6 |30PI2 10/-
DL94 7'- | EF95 5. | KT76 10/- | PL83 7/6 | UB41 76 | ID5 8/6 | 6FI5S 12'6 | 8D3 4'- | 30P16 9l

DL9%6 6'6 | EF98 10/- | KT8I 8/6 | PL84 g/- | UBC4l 86 | ID6 10/- | 6FI9 1216 { 9BWE 1216 | 30P19 17'6
EASO 2'- | EFi83 8l. | KTWél 8/- | PL820 18- | UBC8I 10/- | IH5 96 p6F23 1076 12/6 | 30PLI_ 15/-
EABC80 5'6 | EFi84 8/- | Lé3 5. | PM24M 13/6 | UBFBO 776 | IL4 5/- | 6F25 166 ' 10C2 17'6 | 30PLI3 1276
EAC9I  4'- | EK32 8/6 | LNIS2 6'6 | PX4 )5/- | UBF8Y 7/~ | IN5S 9/6 | 6F26 13'6 | 10F1 10/~ | 30PLI4 1216
EAF42 9'6 { EL3 2176 | LN309 9/- | PX25 25/. | UBL2l 20/- | IRS 5/6 | 6F33 5/6 | 10F9 1216 | 35A5 15/-

=
@

EB34  2/b | EL32 416 |LZ319 1276 | PY31  15/- | UCC84 1176 | IS4 7. | 6H6 2/- [ 1cLDA| 15/~ | 35L6GT 876
EB4! 6/~ | EL33  12/6 |MKT4 17'6 | PY32 1076 | UCC8B5 7/- IS5 5. | 615 56 1 IOPIZ 15/~ | 35W4  6/6
EB9I 4. |EL34  14/- |MS4B  17/6 [ PY33 1076 | UCFBO 12/6 | IT4 36 | 6I5G 46 | 1OPI4 19/ |35Z3  15/-
EBC3  21/- | EL35 10/~ | MVS/PEN PY80  7/6 | UCH2I 20'- | 1US 519 | 6J5GT  5/- | IDS 2316 |35Z4 66
EBC33 5'6 |EL37 176 1716 | PY8I 6'6 | UCH42 86 | 2P 2216 | 67 716 | 12A6  6'6 |35Z5 86
EBC4] 8/6 |EL38 176 |MVS/PENB | PYs2  5/6 | UCH8I 7/-|3A4 5I- | 617G 5i- | 1I2AH8 11/~ | 4ISTH 2216
EBC8I 10/~ | EL4I 916 15 | PY83 8. | UCLB2 9/- |3A5  10'6 | 6J7GT  T7'6 | 12AT6  7/6 | 42 12/6
EBFBO  7'6 | EL42  9'6 |MUI4 9/ |pyss 10/- [UCL83 11'6 | 3Q4 8!. | 6K7 7'6 | 12AT7 5! [50C5  10/-
EBFB3  8/- |EL8I 1276 | MX40 15/~ | PY80O 10/- [UF4l 776 | 3Q5 9/- | 6K7G  2/- | 12AL6 1776 | 50CD6G
EBF89 7'6 | EL84 6/- | NIS 8- | PZ30 157. | UF42 7'6 | 354 516 | 6K7GT 7'6 | 12AU7 5!« 30/-
EBLI 21’ |EL85  10/- | N37 14'- | Qs95 10 10/- | UFBO  7'- | 3V4 7!- | 6K8 916 | 12AX7 5!- |50L6  B8l6
EBL21 21/~ | EL9O 8/6 |N78  22'6 | QSI50/15 UF8S  7'6 | 5U4 4. | 6K8G 4!~ | 12BA6 716 |75 8/-
Ecc3s sl | ELOI 4. |NI08  26/- 1o~ | UF86 1276 | 5v4G 779 | 6KBGT 976 | 12826  7'6 |78 76
ECCas 15t |EL9S 1076 | N308 18/~ | R2 1o~ | UF89 6/~ | 5Y3G 476 | 6K25 1776 | 12B47 10/ | 80 76
, |EMBo 86 [N339  30%- | RI6 1776 | UL41 8/- |5Y3GT 56 | 6LI 10/- | 12J5GT 4/~ | 85A2  12/6
ECC8I  4/- {gMg;  8/6 | N369 10'6 RI9 16/- | UL44  20/- | 524G T7'6 |6L6 76 | 1227GT 8/6 | IBSBT  30/-
ECC82 5/- |[EMB4 8- |OD3 5. | R20 16/- | UL46  14!6 | 5Z4GT 86 | 6L7 10/- | 12K7GT 5/- | 807A 976
Eccss  5/- [EM8S  10/- | OZ4 5. | SP4l 316 | ULB4 6/~ | 6A7 9/- |6Lig8  10'- | 12K8GT l0o’- | 8078 9.
COMPLETE VALVE LIST FREE WITH ORDER
METAL RECTIFIERS NEW TRAMNSIS
RMI 7/6  14A86 231- 16RD 2-2-8-1 12/- (FC142) oc3s |§r‘.‘ANgc7 ;;r'!z s T‘.’Ss 5l
RM2 8/-  14A97 26'- 16RE 2-1-8-1 10/- (FC150) 0OC42 6!- OC74 8/- OC8Im/pr 1216
RM3 10/- [4A100 28/. I8RA 1-1-8-1 5§/~ (FC118) OC44 5. oc7s 8 ocs2 [38
RM4 1776 14RA 1-2-3-2217- (FC301) I8RA I-1-16-1 7!~ (FCI16) 88? g; 8C77 8'— 883;(1)3 :;-
! -2-8- I 2-8- 1. o -
RMS 19/6 14RA [-2-8-325/- (FC31) [8RD 2-2-8-1 16/~ (FCI24) SILICON RECTMERS
400 volts 350 mA ... . 776 each
TERMS OF BUSINESS C.W.O. or C.O.D. To7s Or VALVES
4/2 PACKING CHARGE ON ALL C.O.D. IRS, [55, 1T4, 354, 3V4 .. . . Setof4, 170
ORDERS. POSTAGE é6d. per VALVE DAF91, DF9!, DK9I, DL92, DL94 ... get og :, ;;;-
.. ... Setof 4, -

DAF96, DF9s, DK96, DL96 ...

IR S T-VALVE MAIL ORDER.CO0. 5.

211a. STREATHAM A D MITEHAM- SURREY
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There are 30 other models, too. There ARE several other makes of solder-

ing instruments. Big ones. Small ones. Good ones. We’ve seen them. We
don’t make the biggest ones. Or the most expensive ones. Or the most
elaborate ones. We DO make the smallest ones. And the widest range.
We make the best. Always have. May we send you details?

Brochure P.W.10 post free on request

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey.

Telephone: CROydon 8589

It’s so easy to build TAPE EQUIPMENT
with a [M]M&ﬂ‘[lm RECORDAKIT

With a Martin Recordakit you can either build a complete
tape recorder (in which case you can have it with deck and
portable type case if desired) or assemble 2 pre-amp to connect
the deck to existing amplifier system. There are Recordakits
for two or four track decks. Complete with instructions.
When finished, you will enjoy performance and quality of
wonderfully high standards more usually associated with far
costlier equipment.With transistorised Audiokits you can build
Hi-Fi to your personal requirements for mono or stereo repro-
duetion
@ Printed circuit board ti plied let.
tested and with valves in position “on Recordakits.
@ Kits wall packed in fitted cartons and complete down
to last screw and measured length of wire.
@ Full assembling and operating instructions.

MARTIN AUDIOKITS

A beilliant new technique enabling

to combine, “interchange and
edf sterec by means aof cleverly
|dasigned  (ransistorised units o
produce equipment fust a8 you
m. Tlu range of kils so far

[ ] l'ﬂ'AGE SELECTOR SWITCH
WITE MATCHING INPUTS.
® PRE-AMP & TONE CONTROL

® § WAY MIXER WITH NEW
MATCHING SYSTEM .

® ANPLIFIERS
©® POWER PACKE

¢

AMP. & PRE-AMP. KITS

A311-v—2 Tr. for Collaro

3 sp. deck with valves,

transformers, knobs, etc. 11 gns.
8311-4-V as above. for 4 Tr. 12 gns.
8312-CP for Collaro 2 Tr. 8 gns.
8812-4 CP for Collaro 4 Tr. 9 gns.

COMPLETE KITS
Kit ‘C with 8311V amp.

case,
Collaro Deck
Kit ‘D’ with 8311-4-V amp.,
case, Collaro Deck and
9° 1 5° speaker.

speaker and 28igns. |

34 gns.

m ELECTRONICS LTD., 154/155 HIGH ST., BRENTFORD, M’SEX
Phone: ISLeworth 11612

THEKITS
YOU BUY WITH
SUCCESS BUILT IN

@ AMPLIFIERS FOR COMPLETE INSTRUMENTS
@ PRE-AMPS TO ADD TO HI-FI

@ 2 TRACK AND 4 TRACK

@ PRE-BUILT AND TESTED BEFORE PACKING

o o e e

: MARTIN ELECTRONICS LTD. [54—I55 High Street

Brentford Middlesex. |

| Full detm:ls of Martin Recordakits im] '
Full details of Martin Audiokits a I
NAME I

| ADDRESS I
b @lock letters) pwil |
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circuit diagrams, Standard symbols for transistors
}lx:ave been devised, two of which are shown in
ig. 14.

(a) (b)

Symbol for (a) a pnp transistor
(b) an npn transistor

Fig. 14: Circuit symbols for (a) a p-n-p transistor and
(b) an n-p-n transistor.

Fig. 16: A circuit for ob-
taining static output char-
acteristics.

PRACTICAL WIRELESS 665

An increase in the base-emitter voltage would give
a larger resistance to the effect of rhe collector-
emitter voltage to the hole Conducuon through the
base-collector junction.

A decrease in the base-emitter \oltagc would
give less resistance to hole conduction, hence the
collector current would increase.

If the base were made too positive with respect
to the emitter, so that the collector potential would
not have any effect whatsoever on holes present in
the emitter, no collector current would flow. Under
this condition the transistor is said to be * cut-off ».

Reversing the base-emitter bias would have the
effect of ** saturating ” the transistor, i.e., maximum
collector current will flow for the collector-emitter
voltage applied.

Under normal use then, the base must be kept
slightly positive with respect to the emitter.

There are several parameters in a transistor
circuit that are of great importance. They mclude'

base current Ib

‘The type of transistor that has been dealt with
is the p-n-p transistor. It would have been as easy
to'deal with the n-p-n type which operates with the
opposite potential to the p-n-p.

Transistors are most commonly used in the

“ grounded emitter ”’ connection where the emitter
is common to both input and output.

Before transistor circuitry is discussed relanon-
ships between transistor parameters must be under-
stood.

TRANSISTER PARAMETERS

Fig. 15 shows a p-n-p, transistor in the common
emitter connection.

Fig.15: A p-n-p transistor
in common emitter con-
nection,

When the base of the transistor is made positive
with respect to the emitter, the emitter-base
junction would act as a diode under reverse bias.
By making the collector negative with respect to
the emitter, holes are attracted through the base
providing the collector-emitter voltage is large
enough to overcome the effect of the base voltage.

www americanradiohistorv com

base-emitter voltage Vbe

collector current Vbe

collector current Ic

collector-emitter voltage Vce

The static output characteristics are found by
using a constant value of base current and plotting
values of Ic against Vce on a graph. Several curves

—continued overleaf

16
A /_——!m
2
:g 0 Tb=60pA
£ e
5
w
5 6 1bz30pA ]
3
s &
- %
2 b=10pA |
[} & 5 3 0 12

Collector — emitter voltage (Volts)

Fig. 17: Typical static eutput characteristics.
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A T.R.F. TRANSISTOR PORTAELE

—continued from page 645

winding is connected from the aerial to the receiver
positive line,

When the. rod aerial is not in use, the receiver
should be turned because of the directional
properties of the ferrite aerial. If the rod aerial is
extended, this directional effect is much reduced.

Regeneration

As this is so easily added, the extra sensitivity
obtained may be felt worthwhile. To obtain
regeneration, a very small capacity is added
between the negative end of D1 and base of Trl,
at tag 4. Two lengths of 26s.w.g. insulated wire,
twisted together, were found to provide a suitable
, capacitor. A 30pF air spaced beehive trimmer was
also found satisfactory.

To adjust regeneration, the capacity is slowly
fncreased until the receiver just fails to go into
oscillation. With correct adjustment, sensitivity is
quite high.

The actual positions of the windings on the
ferrite rod are not very important, except that these
will influence waveband coverage, and the tuning
positions at which stations are found.

| Cablnet

The receiver lends itself well to construction to
goit an existing cabinet. A case can, however, be
made with 4in. thick wood for sides and bottom,
with 3-ply or }in. hardboard for front and back.
The fromt should have an aperture, covered with
silk, and the whole cabinet can be finished with
self-adhesive material of the required colour. A
strap type handle is fitted, and the receiver is
inserted as a single unit from the top.

A shelf to carry the battery is held by two
brackets, as in Fig. 3. This item can be of 3-ply or
hardboard, and it is slightly less than 8%in. x 3in.
It also allows the receiver to stand upright, when
removed from its case.

UNDERSTANDING SEMICONDUCTORS

—continued from previous page

are usually plotted for several different values of
base current.

Fig. 16 shows a circuit used for obtaining the
output characteristics. .

Base current is kept at a constant value by use
of VR1. VR2 controls the actual value of collector-
emitter voltage,

The “curves” produced from this are seen in
Fig. 17.

Abbreviations pA and mA mean microamp and
milliamp.

The slope of the lines plotted increases with base
current, therefore the output resistance decreases
as the base current increases.

Base current governs the output resistance which,
for the majority of transistors, may be anywhere
within the region of 5,000 to 50,000(.

1 Input static characteristics are obtained by

PRACTICAL WIRELESS
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plotting values of Vbe against 1b for several values
of Vce.

A typical curve for the input characteristics is
shown in Fig. 18.

0415
Vee=1V
/ A
N 0 /
2
o /
>
Tg /
€L .05 /
3
3
a
0 20 %0 60 ) 100

Base current ( pA)

Fig. 18: Typical static input characteristics.

The use of these curves and other relevant infor-
mation provided by transistor manufacturers is of
great importance in the design of transistor
circuitry.

Part 3 follows next month

THE “TEN-FIVE”
—continued from page 661

whether fixed or mobile, either since no traosistor
protection circuitry is incorporated.

On Taking Off

Nothing is more exasperating than to arrive at
a distant site and on unpacking find an essential
lead is missing! To prevent this from happening
an inventory should be drawn up and checked
prior to setting out both on the outward and return
journeys. Some of the items required at a portable
location extra to the receiver are: (1) The battery/
car power supply lead. (2) Phones and/or
speaker. (3) The coil set. (4) A high resistance
d.c. voltmeter with leads! (5) Insulating tape.
(6) A suitable aerial already fitted with receiver
lead-in and plug plus sectional masts with guys.
(7) Screwdriver. (8) Sidecutters. (9) Sharp pocket
knife. (10) Mallet.

Other useful items might be: A map, watch,
compass. a.t.u., notebook and pencil, etc.

And finally, if an even smaller tuning rate to
that catered for is required, fit a Jackson epicyclic
reduction unit to the bandspread dial pointer
spindle. This is the lower of the two shafts. The
already 48:1 bandspread ratio will then be still
further beneficially reduced, a facility soon found
extremely useful when exploring the highest
frequency ranges. And all ranges are tuneable, of
course, with a much quieter background when the
receiver is transported to an area well clear of
fluorescent lighting and other man-made electrical
interferencel . :
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DO

IT YOURSELF

Build a Record Player and Save Pounds

The Cheapest Way

@SCOOP! Transistor Tape Recorder. The best obrainable
by very famous manufacturer. Brand new, boxed, guaranteed.
Reduced from 12 gns. OUR price £7.10,0 P P. 3/6. Complete
with microphone, tape, batteries and operational booklet.
Features push-pull amplifier, two motors, single switch opera-
tion, pause, speed, wind, rewind, record, play back. Can be
used in any position, indoor or outdoor.

Famous Autochanger or Single Player Units supplied with
brand new. two-tone, de-luxe portable cabinets, 17 x 15 x 8in.
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 metai chassis with output
transformer, volume and tone controls. All items fit together
perfectly. Assembly in 30 minutes. Only 5 wires to join. |2
months® written guarantee. Available separately or package
deals as below.

Our NEW MKl Superb Kits are now being dispatched.
L K PRICES FOR COMPLETE KITS:

Autochanger Kits as above

& B.S.R.UA 14, T.C.8Mono . £10.17.6 P.P. 716
B.S.R. U.A. 25, T.C. 8, Mono _. — £10.17.6 P.P. 5/6
Garrard Autoslim, Mono ... £10.7,6 P.P. 716
Single Player Kits as above

Garrard S.R.P. 10, Mono . £10.12.6 P.P. 5/6
E.M.l. Autostop, Mono o £10.17.6 P.P. 5/6
Individual Prices for those who wish te purchase separatelr.
Record Player Cabinet with Cut-out Board__ .15.0 P.P. 3/6
Amplifier with 7 x 4in. speaker —._____ £3.10.0 P.P. 2/6
Autochangers

B.S.R. U.A. 14. T.C. 8 Mono — . £5.7.6 P.P.5/6
BSR.UA.25 T.C.8,Mono . __  £5.7.6P.P.56
Garrard Autoslim, Mono __ — £6.0.0P.P. 46
Single Players

E.M.!l. Autostop, MoN0® e £5.7.6 P.P. 4/6
Garrard S.R.P. 10, Mono £5.5.0 P.P. 4/6
E.M.l. Separate Pick-up __ __ . __ £3.0.0 P.P. 3/6
Transcription Units—Stereo Head—Mono

Garrard 4 H.F. Stereo — £14.10.0 P.P. 5/-
Philips A.G. 10/16, Stereo ————  £12.0.0 P.P. 5-
Garrard A.T.6, Stere0 e £9.19.6 P.P. 5/
Garrard 301 £16.10.0 P.P. 5/-

@SCOOP!B.S.R. U.A. 25 Autochangers. T.C. 8 Mono P.U.
Brand new and boxed. Wired for stereo. Note OUR price
£5.7.6. P.P. 5/-. The very, very latest model.

@SCOOP! Now released Garrard A.J.5 Semi-transcrip-
tor Auto—The Finest Charger of them all-—Our Price £8.10.0
only with Stereo Head.

@SCOOP!B.S.R. U.A, [4 Autochangers. T.C. 8 Mono P.U.
Brand new and boxed. Wired for stereo. Note OUR price
£5.7.6. P.P. 5/-. Latest model

@SCOOP! Garrard Autoslim. Mono PU. Brand new
and boxed. Wired for stereo. Latest model.
Note OUR price £6.0.0 only. P.P. 5/,

SCO OP! Diodes—over 1,000,000 in stock—ideal substitute
.A.8| vision detector.
Note OUR price £1.0.0 per 500. P.P. 2/-, (In 500 lots only).

@SCOOP! 3-watt Gramophone Amplifier. Complete
with Sin. Speaker, 49/6. P.P. 5/-.

The amplifier is complete, on a fabric-covered baffle board.
Qutput transformer included. Tone and volume controls and
on/off switch. Ready to switch on and play. Terrific volume.
Size 124in. x 6in. x 3}in. back to front. For 200-250 v. A.C.
Output 3 watts.

@IF NOT ADVERTISED IT IS STILL IN STOCK
OMAIL ORDER ONLY TO THIS ADDRESS PLEASE

The L.K. Way

@MAGNIFICENT SCOOP! Continental push-button
3-wave band Stereo Chassis—plus the latest Garrard
A.1.5 Semi-auto Transcriptor—plus two W.B. Hi~Fi speakers.
27 Guineas only, the package deal. Regret no H.P. P.P. 1276,

@SCOOP! A Brittamer Stereo Amplifier by this world
famous amplifier designer. 5 watts per channel. Assembled,
tested, guaranteed. Even leads and plugs supplied, Maker’s
package unopened.

OUR price £7.10.0. List price £15.15.0. P.P. 573,
Piease send for our Amplifier and Hi-Fi hsts they are FREE. Our
prices the most competitive in the trade.

@SCOOP! Microphones, Complete Lead Coax. Plug,
Brand New. Our Price 5/- only. P.P. 176.

TRANSISTOR SECTION

@SCOOP! A first-class 2 wave-band 6 transistor superhet
chassis by world famous manufacturer. Fully built, aligned,
tested, guaranteed. Full coverage long and medium waves.
Note OUR price £4.4.0 only. Suitable speaker 10/6. A few
cabinets can be supplied at 22/6 each. OUR price far the
package deal £5.5.0 only. P.P. 2/6.

@SCOOP! As above, 8 transistor.

OUR price £5.4.0 only. Suitable speaker 10/6. Cabinet
(very attractive two-tone), 2276.

OUR price for the package deal £6.10.0 only. P.P. 276,

@SCOOP! A Limited Number Only. Tape Decks by
B.S.R. Latest model A.C./200/240 v. Brand nrew and boxed
OUR price £6.10.0 only. P.P. 4/6.

@SCOOP! Tape Recorder Amplifiers, Suitable for
B.S.R. or Collaro Decks. Price: £6.10.0 far B.S.R. Deck;
£6.12,0 for Collaro Deck. P.P. 6/-,

Mk.lll. Fully buiit, high gain, low noise, printed circuit. Attracs
tive grey and gold front panel 13 x {4in. Overall height 54in.
Front to back measurement 54in. The amplifier is supplied
complete with the switch wafer fully wired for B.S.R. deck.
For Collaro deck, a completely wired separate switch with
spindle is supplied Magic Eye DM70.

@SCOOP! 1964 Radiogram Chassis. Stereo 3-wave
bands, long, medium, short. 5 watts per channel. 6 valves,
Latest Mullard. A.C. 200/250 v. Ferrite aerial. Glass dial.
horizontal wording. Size 13in. x 4in. Aligned and calibrated.
Concentric controls. Isolated chassis. Size B3%in. x %in. high
x S5in. deep. Product of famous national manufacturer. Brand
new and boxed. Maker’s guarantee.

OUR price £13.10.0. List price £19.8.0. P.P. 5/6. Our Chassis
List quotes prices—the keenest in the Trade. We are Main
Agents for the complete range of Brittamer Chassis and
Amplifiers. “Brittamer’—makers of Radiogram Chassis
to the Top Names in Radio.

@SCOOP! Limited number only. Miniature Superhet
4 valve Portable Radios. Ferrite rod aerial. Hide leather
case. Complete with valves, speaker and circuit. To clear
OUR price 50/~ only. Cannot be repeated.

Speakers ex Equip Sin. 5/-, 7in. x 4in. 6/-, 6in. 66,
8in. 7/-. P.P. 116 each.

S.A.E. enquiries please. Our Complete Lists I/~ only
—credited against your order.

@ THE CHEAPEST, THE BEST, THE QUICKEST
SERVICE.

L.K. ELECTRONICS (Victoria) LTD.

+17 GILLINGHAM ROW, WILTON ROAD, LONDON, 5.W.

*
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LISTEN + LEARN + PLAY

A FABULOUS 10 INCH L.P. RECORD WITH SIX
COMPLETE GUITAR LESSONS FROM TUNING
TO MODERN BEAT RHYTHMS!

YOU PLAY WITH THE RECORD-—Learn
tuning, chords, plectrum technique, modern beat
and blues rhythms.

NO MUSICAL KNOWLEDGE. Just pick up
your guitar and LEARN TO PLAY READY FOR
ANY GROUP.

ELECTRIC GUITAR techniques used throughout
record with BURNS guitars, including multi-track
guitar recordings you can practise with too.

RECORD COMES COMPLETE WITH FULLY ILLUSTRATED TUNING,
CHORDS AND PRACTICE CHARTS
RECORD No. LPG-1. PRICE 25s. (UK only) inc. p. tax, special packing and
postage, from:

F. C. JUDD (Sound Recording) Ltd.

174/6, MAYBANK ROAD, SOUTH WOODFORD, LONDON, E.18.
(BUC 9315
MAIL ORDER ONLY—CA%H WITH ORDERS

notjustibut2

NEw NEWTUNER-AMPLIFIERS

Opnonal case (both models)
TEAK & VINYL HIDE £3. 10. 0

For full details, technical specification and list

of over 300 swcknsu, post coupon or write

Wright + Cannor

ARMSTRONG AUD!IO LTD.WARLTERSROAD.LONDON 7
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A COMMENTARY

PRACTICAL WIRELESS

BY HENRY

PRACTICALLY

WIRELESS

TY set won't go. What's
wrong? " came the cri-de-
ceeur. Although there must be
a strong temptation to answer
“Kick it!” 1t says much for
the panel of experts who advise
our Editor that the reader in
trouble is more likely to be
gently quizzed on symptoms and
guided as to tests.

The quiz may be quite explicit.
When did the set fail? Did it
succumb slowly or cut out like
a snuffed candle? Any smell of
burning? Anything lighting up?
Any  preliminary  symptoms,
strange noises, sparks, flashes,
etc.?

The guidance is even more
precise: exact tests are indicated
to eliminate stages. Correct
voltage readings—and, some-
times more important, voltage
readings that may be expected
when things are not correct—
may occupy a page of notes.

And all for free!

Readers who have had occa-
sion to solicit the Query Service
will be able to bear this state-

ment out. Some will probably
bridle at the cheeky picture
drawn below. They are the
gentlemen who offer complete

case histories of their receivers
or who tell, in all the gory
details, of the tests that proved
ineffective. They would bridle
even more at the suggestion that
half their tests were not needed

Strange noises, sparks, flashes, etc?

and some of their conclusions
could even have obscured the
fault.

I am reminded of the reader
who ripped his precious tape
recorder to bits. The fault was a
gradual one: first, recording was
obviously weak and possibly
noisy, although playback seemed
normal, Then, as recording
deteriorated, playback, too,
began to fail. This must be a
deep and serious fault, he
thought, flourishing his screw-
driver. By the time he had
reached an irrevocable stage of
dismantling he was forced to cal]
for aid.

The expert at this point is
rather reluctant to suggest the
fault may only be a minor one.
He uses the utmost tact when he
says: “Did you clean the
recording head? "’

And, sure enough, that was
the origin. A simple thou’-thick
layer of oxide! But by the time
our reader had reassembled and
discovered where the surplus
parts should have fitted he had a
couple of real faults. His pile of
correspondence is still growing.

Other correspondents omit the
essential  details:  model and
make of the receiver. Still more
are impossibly vague about the
fault. “The set bursts into
oscillation ”, says one. * There's
a horrible noise”, says another,
and  “The picture went all
funny ", complains a third.

There are precise instructions
about sending in queries. Fach
must be accompanied by the
relevant coupon and a stamped,
addressed envelope. Only one
subject must occupy each query.
But the Editor is too tactful to
demand that the description both
of the set and the symptoms
should be sufficiently detailed to
give his advisory panel hall a
chance at diagnosis.

There need never be any
shame at having to appeal to our
omniscient Editor. It isn’t that
he has a bottomless well of

His

in®* tray overflows daily.

electronic knowledge beside his
desk. But he does have a tele-
phone—several in fact. And he
dcoes know who to ask when
somebody cries in despair for
that esoteric item of information
which has eluded all the local
dealers.

His answer may not come by
return of post. Like the fan mail
of a pop star his *in* tray
overflows daily. He has been
known to shy like a hedged pony
at the sight of a Christmas post-
man. But, unlike the aforesaid
fan  mail, every query that
reaches the office is dealt with,
the stupid and the studious alike
receiving the best attention.

When all else fails, and the
combined efforts of Editor and
panel cannot ferret out the vital

fact, there is one last-ditch
expedient. The desperate reader
can insert his own advertisement
or appeal to other readers
through the correspondence
columns,  Obviously the former

wil] be quicker; four bob a line
is not much to pay when the
family is clamonuring for music
and pictures. The vast reader-
ship of Practical Wircless and
Practical  Televisron makes it
pretty certain that some Good
Samaritan  will come forward
with the answer to the problem,
Which reminds me—anybody
got a circuit of the Super 35-Star
X-Band Special to spare?
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The *‘Spectreuphon”

Comelm=C

SOME

IDEAS FOR EXPERIMENTS WITH CHROMASONIC

DISPLAYS

BY I. |.

KAMPEL

CONTINUED FROM PAGE 539 OF THE OCTOBER ISSUE

1G. 8 indicates the circuit for the stereo

Spectreuphon unit. The block diagram of

Fig. 1b (page 536, October) indicates what is
to be done. Basically there are two units as des-
cribed last month, one for each channel. The
left-hand channel controls the lights on the left
of the visual unit, and the right-hand channel the
lights on the right. Here,
instead of six bulbs on each
channel (treble, mid and bass),

- LY, channel
four are used, as there are six audio Input
channels. In the second unit,

SkS, though controlling differ- 'u“ .
ent bulbs, is as Skl: Sk6 in a J3

similar manner, as Sk2; Sk7 as
Sk3. The fourth socket does
not exist as it js directly

of suitable size and spacings are then drilled in
the reflector, and bulbs screwed in, and soldered

_in place if they are at all loose. The reflector

itself will then form the common negatlve contact,
with the various positive leads going to the point
contact of the bulbs. The end elevation is shown
in the figure, and the width should be about 3in.

Vel '—-CSkt.i

b Remalnlng b sict.2
circuit ot

L2

coupled to Sk4, the common
megative. The volume control
potentiometers on the two units
are ganged. The figure indicates
crossover networks on each
channel, to improve audio. If

Y

Y

these exist at the speaker

a2Unit'A

sectnons 1,
7 Cskte

' L3, channed

—x

X-oyver

cabinets or are not required,
simply connect the single
speaker of each channel
directly across the appropriate
500 pot.

To save space. the complets
circuit has not been given, as
the circuit is identical to sec- }
tions on Fig. 2.

e

o

=" Inp\t from steted amplifler

Lo
‘R H. channel

| wudio mut
| Visual Units

'%&

o

-=\Ve

Power
< !-I-ve, section
3= skt.B
femalning

circuit of | [TPCSKES
sections 182 L= skt

' ‘There are many®wayskin. a

which the lights mightsbegdis- 1

played. The author, however& .

favours the method to be des-} '

cribed first. R
A length of aluminium is

bent to make a long reflector,

i - Skt.B

RH, channe)

ié

X=over

and fitted into a rectangular
tracking, which may be metal o
or wood (see Fig. 9a). Holes \ "

—x
L

Fig. 8: The stereo Spectreuphon unit.
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RETURN-0OF-PPOST

SERVICE

We offer a really efficient Maii Order Service on all items stocked. All cash orders are dealt with on the day of receipt
Hire purchase orders are subject to slight delay but this is kept to the absolute minimum.

@ MARTIN AUDIO KITS

High quality Transistor Ampliiying quunmem Following
units now available. Input Selecuor Unit £2.7.8; Pre-Amplifier
with Volume Control £1.7.6: Mixer Untt £3.19.6¢ Pre-Amplifier
with Tone Control £3.9.6; 10 watt Main Amplifier £5.12.6¢
Power Supply Unit £2.12.8. Fully detailed literature avallable.
H.P.Terms on any combination of units—ask for quotation.

@ SPECIAL LOUDSPEAKER BARGAINS
E.MLE 13 x uin. Elliptical. 10 watts, 3 ohms. 39/6. P. & P. 2/6.
RICHARD ALLAN 12in. 5 watts. 3 ohms.. 27/8. I'. & P. 2/G.

© STEREO COMPONENTS

Morganite ganged potentlometers as specified for the Mullard
circuits. % Log/Antl-Log. 500k, | meg., 2 meg. % Log/Log, 50k,
260k, 1 meg.. 2 meg.  Lin/Lin ZoOk 500k 1 meg., 2meg. All 10/6
each. Postage extra,

© GRAMOPHONE EQUIPMENT

ALL LATEST MODELS
ALL POST FREE
K

G \l!l(AI{l) AUTO l
(Mony PU fixed
GARRARD AU lt\l!\‘
De-luxe (Mono PU) .,
ARRARD AL lONLl\l
ATy (itereo/Mono PU)
GARRARD AUTOSLIM

Hire Purchase

Cash Price Deposit Mthiy/Pmts,
0"!) CHANGLERS

£6.17.6 £1.12.8 6of £1

£11. 9.0 £2. 6.0 120f 16/11

£12. 5.4 £2. 9.4 120f 18/-

(Mono PU plug in head) £7.19.6 £1.10.8 Gof £1.4.0

(i.’\l‘l(»‘\'(l) AT.5.

no PU plug in head) £10. 8.2 £2.4.2 120f 15/4
13.s. I{ UAM (TC8 Mono PUY  £6.15.0 £1.10.0 ot £1

B.s.R, UATE Monareh
(TCBS Stereo/LP/i8) £7.15.0 £1.18.0 6of £1.2.0
::.s :§ :;::) (TC8 Mono PUi £7.15,0 £1,18.0 6of £1.2.0
S 08, b
CI'CES Stereo/LP/T8) £2,15.0 £2. 6.0 6of £1.4.0
SING LI RIS (01(1) I'L\\I s
I! S.RR. TUL2 (TC8 Mono PU)  £3.17.6 £1. 4.8 3 of £1.1.0

B.S.R. GU? (TCB Mono PU)
GARR: \RI) SRPo
(Mono P

£4,18.8 £1. 88 UYof £1.8.8

£5.9.11 £1.12.11 Sol  £1.8.0

IR \\N( I( PTION UNITS

GARRARD 4HE (GC8 PU) £16.19.6 £3. 6.6 120f £1,4.5

PHILIPS AGIOG (S/M PU) £12.12.0 £2.10.0 12 of /6

Many of the above can be supriied for sterev working. Sece our

Gramophone Equipment List for detalls.

@ JASON F.M. TUNERS

We stock all barts needed for the construction of these excellent

tuners.  All parts can be supplied separately but we can offer

attractive reductions in price if all items are purchased at same

time as lollows:
FATL, £6.12,8: FMT2 (Iess nower), £7.15.0.

FMTZ (with now £9 12.6: #3138 (Jess power), £8.9.5,

FMT3 (wim pow r 4‘11., €: Mercury 2, £10,14.6.
STV/2, £14.12.8.

Hire Purchase Terms uva“able Ask for lst.

@ OUTPUT TRANSFORMERS

GULSON: WOB9GA, WOBIGB, 60/8, po=t 2/, W0892, 75/-, post 2/9.
WOT67, 82/8, post b6, Wil lgb 66/, post 2/t. WITYCA, 66/-, VOsL 2/6.
W01032, 92/6, pust 3/-.

PART ‘KI” ;7 7R/-, nast 2/0. 14131, 75/-, nost 2/9.
PARMEKO: 2629 40/9: P2642,47/3: P2 13, 49/9. :\lI plus post 2/9.
P2641, 30/9, post 2/-1 AZ920. 16/9, post 2/-; PRU32, 43/-, post 2/6.

® MAINS TRANSFORMERS

GILSON: WOTALA, 75/-, bost 4/-; WO339, K8/R, post 9/9; W01328,

69/8. Do«t/"f/s Wulzzlﬂd 68/8, post 3/6: WOLS66, 96/-, post 4/6; WOL341,
€, 43/-

l'»\l(Mrl\() 2631, 27/-, post 2/4: P2630, 57/3, nost 33; 12444,

80/-, post 4/-: P2930, 43/-, post 3/-; P2931, 59/6, post /3.

@ PHILIPS ELECTRONIC ENGINEER KITS

‘The Philips EER. A wonderful new kit tor the begZinner. Eight
different circuits can be bullt Including two radio receivers, a
gramophone amplifier and morse practice set. High quality
components only are supplied including Mullard Transistors.
No soldering required—all components can be used again and
again. P’rice £4.19.8, post (ree.

The PUiline A2\ eces<or v Kif, This is for use with the EES Kit
and it makes possible the construction of a turther twelive cireuits
including an Electronic Organ and inter-comm set. Importnnt,
The A20 kit cannot be used by itsell and is only suitable for use
in conjunction with the EEy. 12 £3.9.6. post frec.

At illustrated leaflet is avatlable fres, Please send 3d. stamp for

@ SPECIAL OFFER PICK UP CARTRIDGES
hONETTE 105 Stereo/Mono Cartridge. List 58/4. OUR PRICE
23/6. 1.5..8 TC8 M Mono. 19/6; GARKRARI» GC8 and GCZ
Mono 15/-. All compiete with fixing pbracket and stylf.

All Post Free.

@ ILLUSTRATED LIST

lustrated lists are available on LOUDSPEAKERS, TAPE
DLECKS. TEST GEAR, GRAMOPHONE EQUIPMENT. AMPLI-
FIERS. Any will be sent {ree upon reqiiest.

@ AMPLIFIER KITS

We have full 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,

Instruction Manual: All Mullard Audio Circaits tn “Clrocuits
or Audio Amplifiers™, 9/5. Post free.

@ LATEST TEST METERS
Hire Purchase

Cash Price Depcsit Mthly/Pmts.

AVO Model 8 Mark I .. £24. 0.0 £4.16.0 12o0f £1.15.2

AVO Model 7 Mark H .. £21. 0.0 £4. 4.0 120! £1.10.10
AYO Multiminor Mark 4 .. £9.10.0 £1.18.9 120f 14/4
LK. 'Trw .. .. £3.19.8 £1. 3.8 3of £1.2.0

1. K, T3 50 .. £5.19.6 £1.15.8 Jdof £1.11.4
Model 500 .. £8.18.6 £1.158 120of 13/8

K.
TAYLOR MODEL 127A .. £10.10.0 £2. 2.0 120of 15/8
Full details of any of the above supplied [ree cm request.

The AVO Models T und 8 are both latest models. from current pro-
duction—not to be confused with Government Susplus.

TAPE RECORDING EQUIPMENT
TAPE DECKS
ALL CARRIAGE FREE
COLLARO STUDIO, latest
modelhtwotrack,Bradmatic
Heads £1
Four track, Marriott ileads £1
M AN
1.0

Hire Purchase
Cash Price Deposit Mthly/Pmts,

.10.8 £2. 3.6 120f 18/4
17.0 3.12.0 12 of 26/2

P LI ll-‘lt KI'TS

For C 2-Track £11,11.0. 8311-4 V 4-Track £12.18.0.

Tape P're-Amplifiers

For Collaro 8319-CP 2-Track £8.8.0. 8319-CP 4-Track £0.9.0.

Drop through assernbly for mounting 8319 Pre-Amp under Collaro

Deck, £1.11.6.

}1.m :93"5‘:(; ascs with speaker. For Collaro Deck and 8311 Ampl-
er,

e, MS uwnmble on d CKS, . and eases, Ask for quote .

MULLARD TAPE PR l\ll'l IFIER KIT
We stock complete kits tmd all separate components for the
Mullard Tape Pre-Amplifier. Fullv datalled J1st availabie.

® “SYNCHROTAPE’” RECORDING TAPE

Low priced British tape. all reels fitted with loaders,

standard PPlay: 600IT (57) 13/8; 850tt. (517 17/-: 1,200ft. (7°) 21/
Long PPiay: 900ft. (57) 17/-1 1,200t. (51°) 20/-: 1.800fL. (7°) 30/-.
All Post Free.

@® HI-FI LOUDSPEAKERS

(.mnnl ANS: Axictee 8in, £5,5.7; Axiom 10Mn. £6.5.11: 12in.
Niom Wi, £10,17.4: 12in xiom 300, £15.4.6; 12ifn. Audiom
£9.2.8: 12in. Andiom i ani. £14.7.8: Trebax
weeter, £t 10. 2. X 03000 Crossover unit, £2.0.11.
WIHTELEY: 1 lllll: 10in., £7.7. 0. K102 10in., 21’.1.2.0:
111°816 8in., £6.6.0: TH16 8in 5.10, T10 Tweeter, £4, 1 .0; T359
Tweeter, £1.15.3: ¢ \1000 Crossover unlt, £1.1.3: CXI1500
Crossover nnit, £2.2.0, H.P. Terms available on all spenkers.

NEW MULLARD CONDENSERS

Mullard Minlature Fcll and Polyester condensers as used in the

latest TV and Transistor sets.

Mininture Foil. 30 volt working for Transistor sets, .0lmfd,

Tid,: .022mid, Bd.: .047mfd 8d.: .1mfd, 11d.

Polyester ‘Tubutar Capacitors, Moalded cuter case designed to

withstatd accldental contact with the soldering iron. Tolerance

10°.. 125y, ¢ e Mmfd, .022mfd, .047mid. all 9d. each. .lmfd,

:.22mld, 1/3; 47mld, 1/8: lmld, a/-.

400y, range: 00] nfd, .0022mfd, 0917mfd, .GClmfd, .022mfd, ali 8d.
ch. .047mrd, 1/2: 1 mfd. 1/3: .22mfd, 1/6, .47mfd, 2/5, Postage

9.

4o
\ LTIN TAPE I
Tape A

(] MINIATURE ELECTROLYTIC CONDENSERS
Latest minfature 1y pes by Mullard snd Hadio Spares.

[N | Hl) SPARES,  All 15 volt, 2mrd, 4mfd, 5mfd 8mitd. 10mtd,
16mfd, 22mr 1, “omtd, 100mfd, all 2/3 each Postage extra

MUl I{I). 2mtd. 10v. 1/9: 4mid, 4v. 1/9: 10mfd, 16v. 1/8; lbmrd.
10v. 1787 25mld, iv. 1/5: 5mid, 25v. 1/3: d2myd, 2.5v. 1/8: 32mid, 40v,
1/R, 100 mld 16v. 1'd

* TERMS OF BUS
Cash with order or C.0.D. We
charge C.0.D. orders as foliows:
Up Lo £ mimmum of 4/2. Over £3
and under £10, 278, Over £10. no
charge, Postage extra on CASH
order nnder £ exeept where
stated. Postage extra on over-
sens  orders  Irrespective  of
price.

WATTS

(MAIL DRD'R) 1 TD. fn the £
54 CHURGCH ST., WEYBRIDGE, SURREY
Telephone: Weybridge 47556

Piease note: Postal business only from this address
Callers welcome by appointment 20/-,

* HIRE PURCHANE TERMS

l‘ \ ]Dl 0 Available on any item. Repay-
4 ments over 3, 6 or 12 months as
below. Threc ‘months: eposit &=

Service charge 5°, .
minimum charge 10/-, Six
morths: Daposit 3/ In the &
service dlame 7i°%, minimum
charge 1sf-  ‘Twelve months:
Deposit 4/- in the E£.
charge 10%, minimum charge
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NOW ANYONE CAN
AFFORD TO TRAIN TO

BE AN EXPERT IN RADIO,
TV, AND ELECTRONICS

Anyone can afford these 'yone can und d this practical
training—No complicated mathematles to hold yon back—No old fashioned,
obscure explanations to frustrate you!

The lessons are CRYSTAL CLEAR, PRACTICAL, EASY TO MASTER AND
USE—Early lessons make fundamentals clear even to the beginner, while other
lessuns will give you the practical “‘know-how" of an expertl

Compares favourably with some courses costing very much morel By creating
s mass market through large volume sales and eliminating individual letter
writing we are able to pass on these savings directly to youl

Each course is printed on extra large quarto size sheets and bound into one
manual to simplify handling and distribution.

Please select the course most sultable for your requirements from the following:

No. 1. RADIO COURSE. Fund ta) facts—Electrons—Cond and

insulators—Radio  Batteries—Circuits—Magnetism—Ohm's  Law—Resistor
Colour Code—Chart—-What resistor  to Electro-Magneti Electro-
magnetic Inducti Self Inducti Radio Freq y I Capacity

Coupling—I.F. Transiormers—Radio Coils—Radio Capacitors—The Farad—
Dielectric—Capacitor Colour Code—Alternating Current Theory & Filters—
R and Resi —Charts to calculate Capacity Frequeney and
iy Radio F Practical Aspects of Radio Servicing—
Radio Valves—Transistor Theory—N Type Ger i Type Ger
Diode Action—Transistor Action—D.C. Btabilization—Transistor Bias Adjust-
- ment—R.F. A i i perheterodyne Principl A.N.C. Power Sup-
plies—Meters—Multitesters and Valve Testers—Point to Point Servicing—
Bignal Generators and Bignal Tracers—Using an Oscilloscope for Servicing—
A A i and P.A. E High Fidelity—Advantages of
Inverss Feedback—8peakers—Frequency Modulation—low to Obtain Radie
" Joba. Price for the complete courss. ONLY 36/-. Plus postage 1/6.
¥o. 2. ELECTRONICS COURSE, Includes most of the above lessons plus L.C,
and R. Comiined Circuits—R Ph iour at R
How Meters Work—Making a Voltmet, Ohm meter C: t Valves—
. Electron Behaviour—Triode—Characteristic Curves—Power Supplies—Audio
~ Amplifiers—Microphones-—Resistance  Coupling—Obtaining  Grid Bias—
Push Pull and Parallel—Phase Inverter Circuit—Radio Frequency Voultage
Amplifiers—L.F, and Multiband Coils—Detection—Receiver Circuits—Results
of Frequency MIxing—A.V.C.—Electronic Oscillatore—Quartz Crystals—
Radlo T itter Circuits—Modulation and ing—Lines, Antennas and
Radiatlon—Test Equipment Using Meters—Electronic Test Equipment—
Thyratrons—Photo-Cell Equip t—Radio y H.F. Heating—
Rl \} i ircult i on Microscope—Electric 8train Gauges—
Inter-Communicators—Radio Bervicing Techniques—servicing Printed Circuita.
Price for the complete course. ONLY 39/6. Plus postage 1/8.
@Gradustes of the Electronics Courss can qualify for a certificate—details seat
each order.
No. 3. TELEVISION COURSE. Effect of Mis-adjusted controls—Pictures of
.warlous faults—Service adjustments—Circuit Faults Indicated by & Poor
Pattern—Finding Bad Valves by observing Picture Faults—Separate Chaunel
LF. Bystem—Intercarrier I.F. Bystem—Negative Picture—Interference—
Ant. iples and Pra e6—U.H.F. T Lines—Facts About
the T.V. Bignal to Help you in Service Work——S8ynchronizing Separators—T.V.
Interference Aids—All about Cathode Ray Tubes—Explanation of T.V. Circuits
—Video Detector—Video Amplifier—D.C. Restorer Circuit—Automatic Gain
Control Circuite—Oascillators—Deflection Coils—Automatic Frequency Control
Clrcuits—Analysis of Stagger—Tuned I.F. Receiver—Analysis of Three Inter-
Carrier Type Recelvers—The Vertical Defiection Circuit-—The Horizontal
Deflection Circuit—Wavefor: Sch tics of various sections of a T.V.—
U.H.F. Converters and Tuners—T.V. Test Equipment and Alignment—Analysis
of Various Problems.
Price for the complete course, ONLY 36/-. Plus postage 1/8.
UNCONDITIONALLY GUARANTEED TO GIVE COMPLETE SATISFACTIOR
You must be convinced that this is the best value you have ever geen in Elec-
tronic, Radio or T.V, Training, otherwise you can return the course (or have
your money refunded If sent with order) after you have examined it in your
own home for a full seven days,
IF YOU SEND CASH WITH ORDER WE WILL INCLUDE A FREE 70-PAGE,
BOOE, Tick on the coupon one book for each course ordered with full cash.
BADIO SERVICING FAULT PFINDING BOOK, TELEVISION FAULT
BOOK. OSCILLOSCOPE BOOK.
These free books are authoritative, and loaded with informatlon. Would
eost at least 5/- each if bought separately—by gending cash you reduce book=
keeping and other costs, which savings we pass back to youl

FREE TRIAL OFFER

Pay only §/- per week I you wish, Clip coupon right now for this special offer
miﬂm-’l‘uh Book Company, Dept. CW8, Gater's Mill, West'End, Sonthampton,
Please send the following cotrses for a full geven days’ trial.
{1 No. 1 RADIO COURSE. [ No. 2. ELECTRONICS COURSE.
87/8, incl. postage -, incl. postage,
[0 Wo. 8 TELEVISION COURSE,
87/6, incl. postage,
(Pree trial customers tick only one please),
If not delighted, I may return the course post-paid without further obligation
on my part. Otherwise 1 will pay cash price OR 5/ weekly uutil purchase
price plus 2/6 service charge has been paid.
[l Tick bere if enclosing full purchase price.
Pleage gend me [} FREE., RADIO FAULT FINDING BOOK.
[0 FREE.T.V. FAULT FINDING BOOK. [ ]! FREE. OSCILLOSCOPE BOOK.
Amount enclosed £
T understand that you will refund this money in full if T am not 100% satisfied.
Overncas customers please send full amouat (including Ireland).
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1 GIVE
<X A SOLON
) FOR
CHRISTMAS

e

Do-it-yourselfers of all ages will welcome a Solon Electric
Soldering Iron. The 25-watt madel abave, or 85-watt below,
are ideal for radio work or household jobs.

Obtainablefromyour usual electrical or radiodealerfrom 24/8.

Snlnn Electric Soldering lrons

lsa

Amazing value!

Now add tape to
your Hi-Fi outfit
with the Gramdeck

TRANSISTOR
PRE-AMPLIFIER

at a fraction of the

normal cost

* Patented printed circuit. Three transistors. Over 600
hours working with internal PP9 battery. Compact metal
casing (6 x 4 x 3% ins.). Simulation oak {ront panel.

* Radio and low/medium impedance microphone inputs.
Rotary function-selector switch, standard co-axijal
sockets. Fitted screened leads to amplifier and radio.

* 60-10,000 cycles/sec. + 3 db. Signal to noise better than
50 db, below peak recording level. Maximum total
distortion at peak level 2%, output 1 volt RMS.

COMPLETE 2
S\’%c"‘:“:' with battery £4.1 0
0 superb ‘Lustraphone’

MOVING COIL MICROPHONE

v World-famous make, nearly half list
price. Omni-directional, moving coil.
dual impedance—low or medium. 9
foot lead and co-axial plug.

Response substantially flat between 70
and 12,000 cycles/sec. Superb quality.
Limited stocks. Send cash or P.O. to:

(Post Free)

(Post Free)
Andrew Merryfield Ltd., Dept. PAS2I
29-31 Wright's Lane, Kensington, London W.8
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to 4in. This tracking is then affixed to a wall of
light colour—preferably white-——by means of
screws in the wall, fitting into kev-hole slots on
the tracking. Adjust bulb position for best focus.
A  multi-way cable then leads off to the
Spectreuphon.

A length, or several short lengths of frosted
glass, is placed on a lip at the bottom of the
tracking. This glass should be the sort which either
has ‘ribs’ on it, or the type which is covered with
hills and indentations, helping to scatter the light.
This glass far improves the effect of the lights,
causing angular shades and pin-points of shades,
rather than a general area of colour. The unit may
be anything from 3ft. to 6ft. long, though 6ft. is a
little long for the 18 bulb, mono version.

This system, throws down the wall—or screen
below if a coloured wall—the various changing
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The fluctuating, dancing colours then slowly
revolve around the room, darting across all the
walls, changing, subtly mixing colours of the
rainbow, responding to the mood of the music!

Fig. 9c¢ is another similar omnidirectional unit.
Here, the device is mounted on the ceiling.
Coloured lights on a dome-like surface, shine
through a revolving, irregular, transluscent plastic
material. A hoop holds this firm if necessary, on
the diameter, and the spindle passes through the
centre of the lights dome, to the motor beneath.
It should be remembered that a very slow motor
is required. Lampshades, of indented plastic
material, might be used for this purpose of
deflecting the lights.

Again, another method that might be employed,
is to mount the lights in a circle, and have a system
of slowly revolving mirrors behind.

Fig. 9a (below): The stationary
wall-mounted display unit.

Positive lead

‘ Mirrored

Either thin perspex
window in this space,
or 4 thin strips at 90°
~4—— {0 the central line to
o join top to bottom
T\"‘Uneven reflecting
surface

N7 \
Frosted
glass

Reflector and \
common negative

Fig. 9c (right):
Another revolving
device which
suspended  from
the ceiling.

White
wall

NN .,

colours, so using part of a whole wall as a focal
point.

Another method of presentation is to use the
bulbs as projection lamps, and project the lights
on the wall. Except where the colours cross, how-
ever, only plain patches of light wiil be obtained.
A suitable lens system would be required for this
method of course. To create a more interesting
effect, if the bulbs shine on to a moving, irregular
reflective surface, some very interesting results may
be obtained.

Fig. 9b is an interesting method of display. Here
the coloured lights shine onto a cone, the side of
which is covered with irregular pieces of mirror
glass. This cone, mounted on a turntable, is
revolved slowly by an electric motor. The device
is either hung, or placed at least four feet up from
the floor—this will vary according to the angle of
the cone—in the centre of the room. This will
produce remarkable effects, though best suited for
mono, as no difference would be noticed if it were
stereo.

is

c‘:?vlung

N | /
Motor

\.

—g 6 Ring to suppert
/% { corrugated transiuscent

\ v N material
\

For an interesting, compact unit, if a little less
dramatic. bulbs mounted behind a transluscent
screen of ground glass or perspex, can be quite
effective (see Fig. 10). Perspex may be suitably
ground. on one side, using 180 grade abrasive pow-
der. Bulbs may have individual sockets, or be bus-
barred. :

If a very thin piece of copper or phosphor-
bronze is taken, bulbs may be soldered on to this
as indicated in Fig. 11. Here, firstly a blob of
solder is made on the sheet in the place the bulb
is required. The underside of the sheet is thenm
heated by means of a soldering iron, directly
beneath the solder. This is best done with the aid
of a firm metal plate, with a hole in it large
enough to take the soldering iron bit. The bulb
may then be pressed on to the sheet until it melits
on, the iron removed as soon as it does this.

This sheet is then bolted on to a firm base-plate,
and holes drilled through to take the side-contact
(positive) wires, a hole beside each bulb. This is
then placed behind the screen, with crinkled tim-
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foil placed behind to help scatter the light. The
base-plate is of course the common negative.

There are many different methods of display,
however, for the stereo version. a system in which
there is a definite left and right is more suitable,
so getting the benefit of colour shift and positional
emphasis. However, a six-colour omnidirectional
method could be very effective.

Positioning of Finis hed Unit

The shaded areas on Fig. 12, indicate the arcas
effectively covered by each of the two speakers.
Therefore, only the area which is covered by both
(double-shaded) is efiectively covered by both

Cabinet

i_‘ﬁAluminium
/Electrical contacts

Perspex g
or ground — -
" g|ass Solder tag joined to
e - —  baseplate of bulbs

tor common negative
)

Very thin copper or
phosphor bronze

Ground
surface

speakers. For this reason, listeners to stereophonic
soond should be within this area. The distance
between the two loudspeakers should not be less
them 6ft., and in most rooms, not more than-12ft.
If an imaginary equilateral triangle is drawn, with
its two base corners the cones of the two loud-
speakers, the third corner of this triangle indicates
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the ideal listening position. Speakers should also
be at the same level.

It is a pity that so many stereophonic units
to-day. for the sake of compactness (and perhaps
economy). house the whole unit in one cabinet,
with the speakers sometimes less than 3ft. apart.
This may seem very handy to those with no
experience of stereophonic sound, but this means,
that on a unit with speakers placed 3ft. apart, the
ideal listening position is about 2ift. away from
the unit, on the central line between the speakers!

On the diagram, position ‘a” is the ideal position
for stereo listening, with positions ‘b’ next rated.

Fig. 10 (left): A compact arrangement using a perspex
C screen,

Fig. 11 (below): The technique of soldering the bulbs to
sheet copper or phosphor bronze.

‘/Bulb
Copper or
phosphor bronze @‘/Sol_der
A SN\ 77
Soldering
Plate >
(if used) Hole in plate iron

(it used

Next comes any other position in the shaded area,
preferably on the central line ‘c’.

This positioning applies equally well for two-
speaker mono systems as for stereo systems.
Unless an omnidirectional method
of light display is used (such as

the revolving reflector), this

EERENRENERRANENNAN!

should be placed centrally
between the two loudspeakers—
this is most important in stereo-

|
| x ft.
[
}

1

x ft. x ft.

09,0

X

Fig. 12z The double-shaded section of this illustration indicates the optimum'
receptian area for listeners to stereo reproduction.

phonic systems to get the benefit
of colour shift.

By the term * colour shift”, it
is meant that there will be a shift
of colour from one side of the
‘screen’ to the other if there is a
matching directional audio shift.
This only occurs of course, when
stereo-amplifier is used in con-
junction with  stereo-Spectreu-
phon.

Choice of Speakers

PO

Care should be taken in the
choice of speakers. Table 2
should be taken as a rough guide
\ rather than a ruling. Those sys-
tems marked * or D.N.C. should
stick to 3 or 250 impedances, as
these systems require divider net-
work coils. These cois, if not
home-made, are sometimes diffi-
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MANY OTHERS IN STUCK include Cathode Ray Tuhn and Special Valves All U.K. orders telow £1 P, & P,
C.0. Overseas Postage extr. at cost

INSET MICROPHONE.

MARCON! COMMUNICATION
RECEIVERS. CR.150. Frequency
coverage 2-60 Mc/s in 5 bands. Two IFs,
Ist 1,600 ke/s, 2nd 463 ke/s. Image signal
protecting over 40 dB up to 30 Mc/s and
20-40 dB from 30-60 Mc/s. Self-checking
calibration (built in calibrator). Stabilisa-
tion of supply and temperature com-
pensation.  Electrical and mechanital
bandspread. Metering and visual tuning
indicator. Bandpass from 100 ¢/s to 10 kc/s
in 5 stages. Acoustic filter associated with
100 c/s. Bandpass position for CW recep-
tion. Facilities for diversity reception.
Excellent checked condition, £49. Mains
P.S.U. by P.C. Radio, £4.10.0. Carriage 30/-.

CR.150/2. Frequenny coverage 1.5-22
Mc/s in 4 bands, all other features as in
CR.150. Price £35. Carriage 30/-.

POC RADIO’S mains P.S.U. for above,
90/..

R.209 RECEPTION SET. A |0-valve
high-grade superhet Receiver with facili-
ties for receiving R/T {A.M. or F.M.) and
CWY frequency | Mc/s-20 Mc/s. Hermeti-
cally sealed. Built on miniature valves and
incorporating its own vibrator power-
supply unit driven by a 6 v. battery (2)
point connector included. The set gro-
vides for reception from rod, open-wire
or dipole aerial with built-in loudspeaker,
or phone output. Dimensions: Length
12in., width 8in., depth 9in. Weight 23!b.
in as new, tested and guaranteed condi-
tion, £23.10.0, including special head-
phone and supply leads. Carr., £].
VARIOMETER FOR No. 19 SET,
17/6 each. P. & P. 3'-.

TELEPHONE HANDSET. Standard

G.P.O. type, new, 12/., P & P. 2/.,

CARBON

. 26 extra.

G.P.O. type, 2/6, P. & P, /6.

WELL PROVEN RELIABLE COM-
MUNICATION RECEIVER P.C.R.2

(Made by Pye).
525 ke/s-1600° kefs,

120 ke's-350 kc/s.
6 Mc/s-22 Mc/s.

Overall sensitivity 1-2 uV, $/Noise ratio
10 db at 6 uV. Circuit incorporates an

RF stage, two L.F.

A.

V.C. anten

stages,
na trimmer,

tone control,
6V6 output.

Set in fully working condition together
with headphones and speaker plug.
£7.12.6. Carriage |5/-,

Ditto but with built in power supply for
210/250 v. A.C. £9.19.6. Carriage I5/-,

SIGNAL GENERATOR MARCONI
TF 995A-2. Arranged 1.5-220 mc/s in
5 bands. Output voltage variable in | db
steps from | uV to 100 mV. Carrier may
be unmodulated, frequency modulated,
amplitude modulated, or simultaneously

frequency and amplitcude modulated.
Frequency deviation is variable from
25-600 kc/s for FM and modulation

(internal or external) up to 50 for A.M.

Crystal calibrator for checking frequen-
cies incorporated, Directly callibrated
incremental frequency control. Fully

checked and guaranteed. Price £88.15.0.
Carriage in U.K. 30/

P.C. RADIOLTD

170 GOLDHAWK ROAD, W.I12

Shepherd's Bush 4946
Open 9-5.30 p.m. Thursday 9-1 p.m.
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P KT30 8181 QVoar7 s/z W2l 6/~ | BB257/M | 634 9/- | 1248 2/ |68 6/~ 5708 9/
L e IR e i e o Sadinn il
T = v 3 -6 D - |75 -
Checked and guaranteed k}:ﬁm 1g//e B'mlmt(;ol- gllllt? 35: %5&“‘“ ; 6J5G 2//- 12AT7 4/~ ’:'g 5’5 6065 8/.
KTW63 4/- | RK72  6/e | X145  8)- |5U40  4/6|6J6 38 | 12407 5)- |7 8/6 | g0s0  22/-
V A L V E s KTz 6/~ |S130F 15/~ \ g ;g |5Vd6 8- |6JeW  6/- | 12AX7 8/ |78 5/- {7193 1/8
ACIHL 48 | DLSIO 15/- | EVOS 5/~ | Lo 135'}311""0 12;2 e U 6via 3//5 P 55//8 15na0 1.2//6 iy 3/18 Toisa 2%5.
.| EF - | Lo | ap2 o Tls - G 2 iy B -
ACP4 6/~ | B8OF  28/- | gr183 8/ | L6% 5/~ | 3P4l 1/8 ::;‘5; ‘2;_ SY3GT 5/~ | 6K7G 2/ | I2BE6 7/~ | 82 8/~ | 8020 8
ACGPEN §/- | EIl48  2/8 | EF181 8/« | M¥100 8/« | SPOL 1/ oo gj- | OYSWGTE J6ETGT 4/8|12BH7 7/« |84 8/~ | 9001 8/
ALSO B/~ | E1266 50/- | EHTL 300/~ usm 12/. | 8P210 /8 9/=16K8G 8/ |12C8 8/ [B5A2 B/ (9002 4/8
ARS Bl |ELAS 30/ | prsg o gyg | MHi 5| STvag0p0 |Z3L - 8-\ s74a /8|, icagr 83| 12m5 Bl |99CL Bl gggs g
ARP_ 3/6 | E1524 12/8 | praq g/,. MULD6 10/~ 19/8 | Z800U fgf: SABT - 4/-| KM /8| 12J5GT 2/6 | 210VPT %004  2/8
ARDS S| EAsS L BL3 5 MLS 6L BIVIONO. |Yas  ar-|SAGEL  Blsiesus 12/ |1337GT €6 | 7pin 2/6 (9006 86
N ?7’/6 EABCs0 5f- | BE38  17/6 )\ X108 Bl | o100, | 1ASGT 5/~ | gaG? )| OLOY  8l- {ég%;gﬂ%," 20rA 7
ARP24 8/6 | EAcol aje | EL4l 7.1 TES 1o 11822 80)-feanis 10/ | G10. 7113076 373 | sseny o | cuisee
y : ui. gl lma o Cer6 | 1C50T el lears sy | SLOG 8oy U P 2DU g cVlss
i TP22 /- LDBGT /- |6aJ7 3/~ |SLOGA /6] 1504 B || e S
obs  Btimess 1600|1876 76| 6Aks 5| PLTG 4| 128CT 4l slsc gy e
IR} - b - A . G - |
7 _ T 57| 1wz 3/- | RAKS 8/ |6L34  4/8 7 o | 8808 8/
bigss oo ITTis 85| l6oaT @) |cax7 e/ |sLD20 o9 | 12T 8- |agza g07 | VOROT 28/
- | TrRaL 45/ BALS 3/ |GNT 8/« | L2 388A b/ | VCR13880/~
i /- | 1L4 2/6 / L 128K 7GT8)= | 5a.
Puls e 1720520 4/~ |1iTac /- | SALOW - GSM %//9 198NTGT | 3954 13;- VCB”&:O/
e TZ20  18{- 6 7| BAMS  2/6 | 6QT7 2 - H
Heh g/‘; TZ80 8- 1Lits 4//. GAMG 47. 6R7 r;/le T 5//_ ;ggi zg;. vcnu9§6 .
-y 8/~ $ o | 6AQS Ti= | 6RAT - | 1oy 5 5 -
Pele oi|v Uu/u - 4B leagsw 91| sakiat B e Tisn 8. | VOBOITS
. - NT - 6As6 - | 8SK7 - | 15p2 174 . -
pClaz 8- (011 g N0 Y- |eassw 8-l escs  7ie gg; 1:;' 7244 15/ | VORBI7C
PULS3 831U 11/- | jps 8/g | BANTG 22/8| 6SCTGT /- | {058 100 | 802 6/ 40/»
PCLSS  F/-|Up7 8- GATS  B3/8|6RGT b= | Jour o803  22/8 [SFP7 45/
b Lt‘zfi Pslvse el Joleavs 7| esrser sie| 1003 B [sos_ sg. [bCP1 80
PR BAL IRF5 81 100 - - | 5¥P7A 25/
h B UAHPRO %//? T4 2/- n:,\\4 8/- '1.?%}]7/ gl 19H1 6/- Eg;lBR :77/8 g:&Z’AT::i.
Prnacoag). | UBG 243 5j- |SIHG BI-lesaT Sl gy |807AM U6 B
3 d LBkSO 5181 7 8. | 987 §/- | U8JTGT 6/6( )0 187, | 893 8f- | CMG8 B/
AR e R U AL
B b 5y S ] =153 LY - g - | 931 -
CYAOLE Tl | iy gy | BASL 316 50y 6 2 g/ | Bhad “'”‘7 418 | s58GT b6 |813 831
e b || BRbek 26057 b= | bis. - leBNS FGT 5/6 ] 2oL 515 85/ | 6097C 850/~
Cvaous 1oy, | ECHaz 8- | GRCCT S L2 S6a 41| 0BIT 8/6 | 20¥0y  of |su9a 30/~ | Special
V4046 40/- | po fo | Fwoss af. | BLAY R UCHEL 8-1 005 ojg |OBRT 8/-lapz5 76 [829B  B0/- | Valves
CYSL BB | Beiug a0 | Fwajsoosss | PLS B pEies BI|cis  azye | 9BWE 5 2= | S5asor gjg (8308 41 fAcTe 48
FW4/8008/6 1S UeLes 10- |cis  sale | 6Ca g/- 1 6UGT 076 |50000 T Y8 asna 451 [acTe sm1p
G1/236G 9/- UIAL  8).|2Ci6 80/ 6C5G  2/6]6VEG  5f= |39 5/- | 833 18/ | ESUTT 210
61/3711(19[- ;;g ULB4  o/6[2061 I2f- | GCIGT g;- sveuT g/le aocis 9/ | 837 g;— gio;?
G50/2G 5/~ - | 2Dy = 8 - - $al 8 - A
GUso . ab WU sie|aks  anlecca s |oXs 88| SrLa w08 [sso 100 | 3100
0733 10/- glé UY2l 78 | 344 4jo[6esa Bj- [GX5G - Ble|agprg 19y, 8664  14/- [1B24 25/
GZ3s  10/- sfs UY&s  B/- | 3A/108A20/- OX50T /8| a0pry “are |88 100 | 2192 82200
H63 7. V1120 4/- | 3A146J 85/- 6YG6G B/~ | 35L6GUT 7/- 9;‘ 2/0 2154 £8
ﬁKN 22/6 g;g V1507 5/- 3A/167/5;I :!/‘flﬂ 1g/- 35T 1%//& gh;’; 2// ;};QAQIF 80/~
V1924 20/~ 5/ B ADW. - - o
Si-1voozz 1346 | ane 4/ TRT 96 8- | 057 b/= £37.10.0
H00 /- o6 | Ve lgg- - R A T O o K S A
8 - P27 - - - = - oA -
HIdl  4/- 9/-| vP133 9/ 707 6/ 4/- | 1818 8/= [ 7254 30/
HVRZ 9/~ 12/-| vROS  8/= THT s 4f- | 1613 8/- f706A 18/~
K3a 80/~ ggg g;- VR105/30 Q7 g;- 41M1; 0\,4/' 1622 12.
KT32 8/~ - w7 -1 44A/160N 1645 = | Transistors
KT33C 8/« | Qr230 b/~ vm.m/soo/- 74 ale 30/- [ 1626 3/ |0Cat 8/
KT44 5/0 | Q8150/15 VT4C  20/= a2 2/8 | 2153G 6/~ | 1623 4[8 0C45 T
KTé3 4fe 1 VU33A 4/~ RV 8/~ | 50LEGT 8f- | 2051 oCT2 68/~
KTo6  12/9 [ QR9%5/10 5/8 VI139 6/~ | 5.A173G: 5/~ ybg 3/6 | 53A 216 | 4013C 13/0 0C81 U»
KT67 15/- | Q81202 8/- | VX3258 4/-15A174G 5/ 11E3  387/6 ) 57 B/~ | 4053 8/~ | 0C82 10/~
1f.; over £1, 2/-; over £3, P. & P, free

CONNECTORS FOR TCS
RECEIVER, TRANSMITTER AND
REMOTE CONTROL, with original
plugs on both ends. New £1.17.6 each.
P. & P. 2/6.

EVERSHED MEGGER CIRCUIT
TESTER. 2 ranges 0 to 10002, 100§}
to 200,000 With test leads, leather
carrying case. Tested £4.19.6. P. & P, 3/6.
32/44ft. AERIALS each consisting of ten
7in. dia. tubular screw-in sections,
14f¢. 7 secuon) whip aerial with adaptor
to fit the 7in. rod, insulated base, stay
plate and stay assemblies, pegs, reamer,
hammer etc. Absolutely brand new and
complete, ready to erect, in canvas bag.
£2.19.6. P. & P. 10/6.

AR88D RECEIVERS. Fully recondi-
tioned. £55; rebuilt models, £85; brand
new, £95. Carriage paid U.K.

CHR HIGH RESISTANCE HEAD-

3.,

PHONES. New, 16/-. P. & P. (/6.
PANEL METERS (round)
0-50 microamps 24 D.C.* 40/.
0-100 microamps 2° D.C.** 35/
0-200 microamps 2° D.C. 32/6
0-500 microamps 2° D.C. 20/
0-500 microamps 23° D.C. 30/-
0-1 mA* 2 D.C. 1976
0-1 mA 3* Dp.C 35/,
0-1 mA 3 D.C.** 35/.
0-5 mA 3" D.C. 45/.
150-0-1,500 mA 37 D.C. 29/.
0-15 v, 27 AC. 1776
0-50 v. 23" D.C. 28/-
0-150 v. 23" A.C. 24/.
0-500 v. (shunt) 2}' D.C. 20/-
0-10 k' D.C. 63/-

LD Weston , as usually used in H.R.O.
s 'S"” meter. **Projection type.

WwWWW americanradiohistorv com



www.americanradiohistory.com

676

PRACTICAL WIRELESS November, 1964

OUR RANGE OF PRO-

[ IS THE REGISTERED
‘ . DUCTS IS SO GREAT THAT
THE WORD M%@l RES TRADE MARK WE NOW HAVE TO

REQUEST THE AMOUNT

OF DENCO (CLACTON) LIMITED Aoflé::;\i%licagi;if::ko-
IT IS ALSO A CUARANTEE OF SAVE YOU POSTAL ORDER
WORKMANSH|P AND POUNDAGE CHARGE WE

REQUEST SEND Is. éd. IN

TECHNICAL PERFORMANCE STAMPS.

MODULATED TEST OSCILLATOR MTO.1

Y% Provides modulated signal suitable L.F. alignment, also trimming
and tracking R.F. circuits.

Frequency is continuously variable from 170-475 kc¢/s and
550-1,600 ke/s.
Y% Suitable for the alignment of transistor receivers.

Y% Operates from a single 9-volt grid-bias battery (not supplied)
which is housed within the unit.

% The case is manufactured from steel and is finished in silver
hammer. The front panel is gloss black bearing white lettering.
Dimensions are 5;%in. x 44%in. x 3in.

Y Supplied with full operating instructions.

PRICE £3/17/6
PLEASE SEND S.A.E. WITH ALL ENQUIRIES
DENCO (CLACTON) LTD.
(DEPT. P.W.)
357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX

]

16 -~

trade terms.

EON

A SUPERBLY DESIGNED HIGHLY SENSITIVE
QUALITY AMPLIFIER INCORPORATING A PRE-

AMPLIFIER AND TONE-CONTROL STAGES.
THIRTY AMPLIFIER sPECIFICATION

SIZE: Approx. 12in. x 9in. x 9 in. Well ventilated metal
cover available price 21/-.
A polished black contro! panel is fitted to the amplifier
with distinctively marked control indications set in gold
relief.

TEST FIGURES
FREQUENCY RESPONSE: - 2 db. 25-20,000 c/cs.
Bass Control. & 12 db at 50 c.p.s.
NEGATIVE FEEDBACK: is employed with 20 db
feedback in the main loop.
HUM AND NOISE LEVEL: 70 db down.
TREBLE CONTROL: Plus 12 db to minus 6 db at
12,000 c.p.s.
SENSITIVITY: 12 millivolts for full output. Thus being
suitable for any type of mike or pick-up.
POWER OUTPUT: 30 watt.
POWER CONSUMPTION: |50 watts.
MAINS SUPPLIES: AC 200/230/250 50 c/s. A reserved
power supply is provided for radio feeder or tremolo

Full guarantee for 12 months. Excellent unit if required.

OUTPUT MATCHINGS FOR 3 and 15 ohm Speakers.
MULLARD VALVES: One GZ34, one ECCB83, two

Trade and Export Enquiriesto: | EF86, two EL34.

PRODUCTS LIMITED
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cult to obtain. certainly more so to match any
other impedance. With other systems. the impe-
dance has little effect.

It is important to have good cabinets for 6in.
and larger diameter speakers, to get full resonance
benefit. With the two-speaker mono FEuphon
circuit, the importance of this can not be too
greatly stressed. This unit will not give the required
effect with an inadequate bass cabinet for the Lf.
speaker, .

Extra care in the choice of the h.f. speaker for
this system is also required, especially if a speaker
in-hand, is to be utilised. It must be remembered
that when a small diameter speaker is normally
quite capable of good reproduction, even at high
volume, it may appear ‘tinny’ when fed selected
h.f. signals, if they are too high for it to cope with.
Then there is no bass to smooth things out. and
save that speaker-cone consequent fretting. Only
a small cabinet for the h.f. speaker is required in
the Euphon system (Section 2/Fig. 2).

Except in the case where the original single
speaker on the existing mono source is being used,
all speakers on this feeder unit, should be cut-out.
Consequently, if there is no plug or switch
on the speaker of the audio source, a switch
should be fitted to cut it out.

If the divider network (Fig. 7) is to be used, it
is best to actually mount this in its speaker
cabinet. as otherwise a three-core cable is required.
The coils should be mounted away from any
metalwork, and function best if placed at right-
angles to each other. This should also be
remembered in the two speaker, two cabinet, mono
Spectreuphon, as Fig. 2.

A fact so often overlooked, is that for good
reproduction, when great care is taken elsewhere,
screened cable should be used berween speaker
and source.

Choice of Colours .

Red, blue and vellow, the prmo vy olonrs,
would seem the most suitable for the three
channels of this unit. With a stereo unit it is up
to the individual to decide whether he uses six
distinct colours, or three on each side. For colour
shift, the latter would seem more suitable. The red
and blue mix very well together, producing many
different shades, but some are of the opinion that
the yellow introduces too much light. and that
orange is a little less severe. Experiment is the
only way. Bulbs can be coloured quite successfully
with dry-ink pads. A solvent known as carbon
tetrachloride will remove this ink when it has
dried, if required. Many other solvents will also
clean the bulbs.

The switch S3 allows any of the colours to be
on any of the ranges. with any other colour on
any other range—in other words—all combinations
of colours to ranges. A six-way six-pole switch
may be used in the stereo version, or any other
switching device to give other combinations.

Whether the colours are arranged in bunks, in
systematic patterns, or at random, is purely a
matter of personal taste, The author prefers a
systematic pattern.

PRACTICAL WIRELESS 677
TABLE 2
No. of | No. of Diameter
D.N.C, System Speaker speaker:!
cabinets ' Tweeter
Mono | | 612"
L Mono (x-over) | 2 6"=12" 1722
W Euphon 2 2 8-12" 21°-5*
Stereo 2 2 77-12"
Stereo 2 4 | 7-12 | 143
(x2)

Control Panel (Mono)

Two toggle switches—sound and light—are
required. Also, four or five potentiometers, accord-
ing to whether the Euphon circuit is used or not,
and then there is the six-way ratary switch, for
colour combinations, graded 1 to &, A table might
then be constructed for colours and ranges on the
six positions. The audio circuit will function if
the lights circuit is not even connected to the
mains. There is therefore no need to disconnect
when lights are not in use, to use the audio alone.

Control Panel (Stereo)

Two toggle switches—sound and light—are
again required. Six potentiometers for sensitivity
controls, one ganged potentiometer for volume
control, and the rotary switch, have to be catered
for. Again, audio is independent of mains.

In the mono “‘Spectrephon” circuit (Fig. 2) given in last
month’s issue, the switching of $3 a, » and ¢ (Section 3)
was unfortunately drawn incorrectly. A revised diagram
of that part of the circuit is shown below.

TMB

We have been advised that the term *“ Chroma-
sonic " (as used in the heading of this article) is,
in fact a registered trade name and company and

that  any commercial equipment manufactured
under that name has no conrection with the
present article.,

In recent years, however, the word " chroma--

sonics ” has come into general use as descriptive
of this type of electronic equipment.
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wide-range

ELECTRONIC

BY J. McCARTHY

extremely accurate. As it stands, it performs

a timing function from about half a second to
ten minutes. At the end of a run, one of two
operations may occur, i.e. (a) a light, which was
originally off, 1s pulsed on for about one second or
(b) a light, which was originally off, is switched on
for an infinite period till it is switched off
manually.

Very few components are required and the timer
can be built for less than 15s.. The original compo-
nents were obtained from an Automat T3 timer
for less than 2s. 6d. on the surplus market.

The basic circuit, in Fig. 1, is that of the
ubiquitous cathode-follower bootstrap whose
principle will now be explained: Initially, the
current through the valve is small, giving a voltage
almost equal to the cut off voltage of the valve
(grid base) across rk. A low d.c. voltage exists
across C when it is discharged, the remainder being
dropped across R. When Vc has risen by a volt,
the grid potential rises by 1V and also the voltage
across rk rises by 1V. This means that the
difference of voltage between Vc and VRk is
equal throughout the timing period which means
C charges linearly. Also since Vc increases by the
grid-base in one time constant and since the grid-
base is roughly 15—25V for the valves used and
the relay requires, say, a basic voltage of 30 to
energise, between 2 and 1 1/5 of the length of the
time constant RC is “ passed through” before
the valve operates sufficiently for the relay to
energise. If a resistor of equal resistance to the
relay coil is connected in series with it, the relay’s
operating voltage is effectively doubled, and since
the capacitor’s charging curve is approximately
linear, the length of the timing period is also
doubled.

T[—IIS timer is designed to be cheap, and is

Fig. 2 shows: {(a) the charging
curve of a simple RC circuit, (b}
the idealised curve of a cathode-
follower bootstrap, (¢} the actual
curve and (d) the effect of
doubling the relay’s operating
voltage. The slight curve in (d) is
due to the combined effects of
the curvature of the Ia-Vg curve
of the valve, and leakages in C.

Fig. I : The basic cathode-follower boot-
strap circuit. (NO—normally open con-
tacts; NC—normally closed.)

TIMER

The simplest functional circuit is shown in Fig.
3, and operates as follows: when C1 has charged
sufficiently for V1 to conduct, the relay falls-in,
the contact RL1.NO short-circuits and discharges
the capacitor C1, also the relay coil is disconnected
by RL1.NC from the circuit. However, due to
time constant RL1.C2 it remains in for a
few seconds. This enables C1 to be completely
discharged at the end of every timing period. This

-
5

P |

V relay —»

I ) Tt
| cenresancleaccant=
T T

RC

RC RC RC

Time —»

Fig. 2: Here relay voltage is plotted against time; a, b, ¢, d
—see text.

RC RC

250 - 300V
~ AC
Secondary*

479

AC.
Mains

és-sv Secondary

Fig. 3: A practical timer circuit,
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0wireo " RADIO GLEARANGE LTD. ™*"&:’¥es™™®

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE
27 TOTTENHAM COURT ROAD, LONDON w.l

“THE_MINIGRAM'—
LIMITED QUANTITY ONLY

Don’t miss a chance like this!

Transistorised Record Player

FRATURES
% Ready-built amplifier with four + A real “FAMILY FAVOURITE".
first-grade Mullard transistors. * Ideal for Teenagers.
% Plays45R.P.M. pop records. % For use ANY WHERE.
* Built-In automatic stob, * Hours of amusement for the
# Lightweightand portable. younger members of the family.
* Instruction lecafiet supplied. % Assemble one of these amazing
%* Crystal pick-up with expendable Players in less then 30 minutes.
Stylus. GP59 Type. su plied in 3 comulete units with
% Operates from a 9V battery (3/9 ext) ¥ 10 connections to make.
: % Avallable in two colours—cream/ Approximate dimeuslons 92‘8'!4111-
red or cream/blue. 19 6
A Motor and pick-up deck..........a6 P. & P) 39 /6 LT
B Ready-built 4-transistor amplifler, complete 35 I_ the complete Pckgs,
with volume control and L’speaker (2/- P, & P.) (plus &/~ P, & g
c Portable two-tone case with handle, and 5/_ or any unit sol
expanded metai fret........ ....(2- P. & P) separutely.

Loudspeaker Bargains Still Available

Enormous purchases ol lirand .\l‘“ and Guaranteed Plessey loudspeakers enahle us to offer these units at THE LOWEST

PRICES EVER! Don't nlsq this Zolden ommrtumty t() obtaln a (irst-grade permanent-magnet LOUDSPEAKER off the
production line at LESS THAN l‘llF MANUFACTUY S COST! Read earefully the prepared list below and choose just the
right speaker l‘or the )ob—(_()\"’ ARE THE l'l{I( l \ \\'\ WHERE! SELLING F. ‘lT—ST Ks CHANGING TDLY.
IEDULE OF LOUDSPEAKERS AVAILABI
Diameter (Gauss Imped. Plamelev Gauss Imped. Dismeter Gauss lmpud. Dlamekv Gaves Imped.
in Inches tn lines in ohms Pries | in fnches  in lines in ohms Pme in dnches  in lines §n oAms  Price | in inches in lmes n ahml Price
2 T000 50 8/- 34 4500 H 10/8 4 Twtr. 10000 3 11/8 6 250D 10/8
Ty UL 83 8/6 i 4500 5 10/8 4 9500 3 12/~ 5 9501 u 10/8
ut 000 50 8/8 33 TH00 35 8/8 b 6000 ) 8/- 5 9601} 15 18/8
2 7000 11} 8/~ 33 Y500 50 lo/s 5 8000 o 8/~ 5 8500 25 10/6
3 BOOU 3 10/- 4 T000 25 11/8 b THon 3 8/8 14 Ybov 80 11/8
3 000 5 8/6 4 6004 35 10/8 5 000 [ 1) [} T000 3 /-
3 TOO0 5 9/ 4 7000 35 114- b 7500 3 8-
3 7000 35 9/- 4 9500 35 11/6 5 8600 i 8/6
Eltiptical  tGouss Imped. Elliptical  (lauss Imped, Klliptieal Gawas Imped.
Size in lines in ohms Price Size n lines 6 ohms  Prico Yize in fnas én ohrns  Price
x 3 4500 K 9)- 7 x 33 wbo R 10/8 8 x 2% 7000 & 8/
Elliptical  Gauss Imped. 6 x 4 Gouo 3 8/8 7 x 4 EHUY 8 11/- 8 x 2} 8500 o 9/8
Size tn tines tn ohms  Price 6 x4 7000 K 8/~ T ox 4 10000 K 12/6 8 x 2} i 3 10f=
5 x 3 BULY 4 18 6 x4 8600 8 8/8 7 x 4 lovan 5 13/8 8 x ui Y& 4 10/-
& x 3 Tooo K <8/~ 6ox 4 4500 3 10/- 7 x4 8500 30 12/6 & oxo2f 0 GLug 5 10/=
5 x 3 Y000 3 8/6 fiox 4 Y00 36 12f- 7T x4 8500 30 12/8 8 x5 8800 3 11/=
5 x 3 9500 35 11/« T x 3§ 7000 3 9/6 8 x 23 6000 3 8/6 8 x 5 1000 3 13/-
ALLOW 2/- each Spesker for postage and packing. and please specify the exact requirements—the nearest avallsble will be gent.

BOTH SETS STILL AVAILABLE KERE!

Ask for a demonstration In 1 ' Cholce of a dozen stations

the shop. in dayllght . ..

“GAPR}” beationt tannisior | “ ”
il st THE “CONTESSA” |
Sagg;sselective! send S, AL, ' QUEEN OF 1 I.lluA\l ALL

Speaker! for FREE To clear ex1sting stock

J I PARTS LIST
NOW ONLY ]
| s First Grade ONLY ‘7.'9.6
MULLARD |
l’;‘lra :ls(ls)l()l‘ﬂ‘ i (38 P. & Pkg.)
OCCUR LG PORTABLF and CAR RADIO
het MW and all components o TAVERAN SUIE S
Droitwlch LW BRAND NEW | ? WAVEBAND SUPERHET
Size 4};2} x1in, | and Construction manual /10 Post
Construct onal data 1/9 Post free. = GUARANTELD Free,

2/~ P. & Pke.)
Pocket Super-

Inel torall iated ts, oase, batt Bagt, lus 3/6
PSR SR TR, ™ CAPRT ah ot pa b ¢ B
ANY PARTH BOLD N t 2.

Y BUILD-AS-YOU-BUY 8CHEME CAPRI 2/6“.3?&1. 79 I 6 ¥

SELECTED BARGAINS
Beautifully geared AM/FM 2 gang Condensers, 4/6: AM/FM IFT’S 465 ke¢fs and 10.7 Mc/s. 4/8 pair; Magnavox Crystal Tape Recorder
Mikes, 12, 3 watt Stereo Amnliﬂers, complete. ready to switch on, 79/6; Sentercell rectifiers R3/2D-D3/2/1/Y 2/6 each.
DIODES—OA'IO 0A79, OA90, CG46H, G 2/- each.
}RAN}?[%OR&‘ 03%5 4.?‘:5‘6\ 4101, 3/9. AFllS 4/6. Sub min. Germanjum diode 1/3, M1diode, 6d. each. Silicon diodes. 200 p.i.v., 200 mA
/- eac
Please send gT MPED and ADDRESSED envelope with any enquiry, We regret no catalogues——our stocks move too quickly! Eindly
make provision for additional postage and packing charges to avold delay. Terms: Cash: With Order or C.0.D. on Orders over 10/~
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£ SPEAKER

il

COLUMN

structed from

and admiratio

open sound.
Complete Kkits

available
absorbent

purchase tax.

and 17/6.

CONCRETE

"An fnexpensive col-
umn speaker con-

concrete pipe and
fitted with a good 8in.
or 10in. unit has at- f- = 7
tracted much interest [ .-

‘because of its clean

of
wooden fixtures are
including
wadding
and diffusing cone.

sPrice £3.15.0 for 8” model. Recommended
8° unit—Super 8/RS/DD £6.14.2 including

-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 tax.

‘Suitable concrete pipes can be purchased
from builders’ merchants at about 12/6

Descriptive leaflet fre; on request from:

77z

7

Z/

a

7

n,

744

774

24

Phone:

N zzzzzzzzzzzzzzzuuzzzzzizzzzzzzzzzzzzzzzzzzzzzz

WHARFEDALE WIRELESS WORKS LTD.
IDLE BRADFORD YORKSHIRE
Grams: Wharfde! Bradford

zzzzzzzzzzzzzzzz4

Idle 1235/6
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TONORTH LONDON

- X A (ONSTRUCTORS PARADISE
THOUSANDS OF COMPORENTS IN STOCH !

Including: Valves, Transistors, Resistances,
Condensers, Plugs, Sockets, Ferrite Rods, Dropper
Sections, Knobs, Transformers, L.O.P.T., F.O.P.T.,
$.0.P.T., Mains, Stylii, Loudspeakers, Tapes and
Spools, Indoor Aerials, Headphones, Earpieces,
Record Decks and Many Others! !

YOUNAMEIT - WE HAVE IT!!

SPECIAL OPENING OFFER % '
17" 'Second-Hand T.V’s from£5 .

SEE THEM WORKING BEFORE YOU BUY!

DOZENS OF NO-GOERS FROM 5/- (Full of
useful spares) Ideal for Beginners!

JOHN TRAPP SERVICE SHOP

at 52 COLERIDGE ROAD, THE BROADWAY,
CROUCH END, N.8.

TR TELEPHONE; MOUntview [ 183NN

TRIPLETT 1632 SIGNAL GENERATOR. Handsome well
designed instrument, ex U.S.A. Forces, 100Kc/s to 120 Mc/s on
fundamentals. 10 directly calivbrated ranges. 6 valves, buffer
amplifier. well screened ladder, attenuator, variable carrier
level (100iLA monitor meter). stabilised H.T., Int. mod., Ext.
mod., 1 Mc/s crystal mixine facilities for crystal check and for
use as heterodvne wavemeter. In first-class condition, tested,
with circuit attenuator, etc. In special portable case, operates
from 115V A.C., 50 ¢/s (suitable auto transformer for 240V.
A.C. operation, 17/6 extra). PRICE ONLY £12. Carr. 10/-.

SHLICON RECTIFIERS. Type BY100 (}in. x 1in.) will handle 250
volts at up to 500 mA. Replaces any TV metal rectifier. BRAND
NEW-—not seconds, 7/6.

AR-88 VIBRATOR PACKS. For 6V, gl)eratlon. Complete with
vibrator and OZ4 rectifier. NEW in original cartons, 17/6. P. & P. 2/6.

ARS8 SPARE VALVES. Complete Set of BRAND NEW individu-
ally boxed original valves (1-4), 50/~ Plus 2/6 P. & P.

MOVING COIL PIIONES. Finest quality Canadian with
Chamois ear muffs and leather covered headband. With lead
and jack_plug. Noise excluding, supremely comfortable
$EIYNNID) AR5 00 aoonoanoooaapaaaacnanasaaacagaaagoa 2216, post 1/6.

MAGNETIC COUNTERS (ex-G.P.0.). 4 figures to 9,999, Colls
500 O for 24 V. operation. Tested. (No reset), 5/= each. P. & P. 1/6.
SPECIAL OFFER! 10 for 30/-. P. & P. 6/-.

MICRO-AMMETER. 0-500pA. Made by R.C.A., Weston
Westinghouse, and other famous American manufacturers,
Circular 2{in. flush panel mounting. Dials are eéngraved 0-1!
0-600 volts. As used in the American version of the ““19 SET"",
TESTED AND GUARANTEED 15/-,

0-1ma 2}in. circular flush pane] mounting. Resistance 750,25/~
0-300V. A. C. (moving irom 2iin. circular flush panel mount
ting. 22/6. Post and packing 1/- per meter.

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 7. Weight
28 Ibs. ONLY £5.19.6. Carr. 7/6. L

CHARLES BRITAIN RADIO LTD.

1) UPPER SAINT MARTINS LANE, LONDON W.C.2

TEMple Bar 0545
Shop hours 96 p.m. (9-1 pm. Thursday).

Open all day Saturday

www americanradiohistorv com


www.americanradiohistory.com

November, 1964

sequence only occurs with the function-switch at
* R ” (repeat). If the switch is at S (single), the
relay “jams” with the external circuit on perma-
nently. The circuit is “unjammed ™ by moving the
switch to "R ", The relay in the prototype was
i 6.5kQ relay marked JL.288567. This had the
following contacts: | pair NO light duty. 1 pair
NO heavy duty. 1 pair NC light duty. A Siemen’s
high speed relay with a resistance of only 500¢2
was found to operate. although this introduces
problems in that it only has a one-pole two-way
light-duty set of contacts. This means that the
function-switch be-

" comes a 2p 2W type

which may be pur-
chased for about 2s.
in toggle form. also
the external contacts
must be home-made,
unless the timer is
only to be used as a
metronome. A suit-
able circuit for one of
these relays is given

in Fig. 4.

The method of
finding the values of
R1 and VR1 for
Fig. 3 will now be
given: Temporarily

connect a 2k( resistor
at R ™ and connect
a variable resistor
with a value between
10k€2 and 20k$) in the
position of VR. Set
VRI to minimum. In
this position, the timer
should operate at
about two times a second, increase VRI slowly
until the timing interval becomes unstable. then
reduce VRI till stability is again evident. Measure
the value of VRI with a 6'5kQ} relay, this was
found to be 6k¢{). Resistors should be placed in
parallel with VR1 till the maximum value of VRI
is similar to the measured value.

The required value of the shunt resistance is
found by the following formula:

- R1 2-2kQ
c1 c2
AC. TELF AuF
Mains

6°3VAC,
10A

Fig. 5: A power pack faor the timer.

PRACTICAL \WIRELESS 681

Rt Vr Rp

where Rt is the measured value. Vr is the variable
resistor’s maximum value and Rp is the value of
the shunt resistor. This variable-resistor is now the
timing-fine control.

The resistor RI depends on the length of the
timing-period required. table 1 gives a list of
resistors for R1 compared with time. The first
three resistors give substantially the same time
interval since most of the time is taken up by the
time-constant rla.c2. 1f inversion of the hecavy
duty pair is affected, by converting to NC, this

Fig. 4: A suitable circuit employing a 50042 Siemen’s high
speed relay.

Table | : Values of Ri in Fig. 3 for different timing periods.

RI Minimum timing Maximum timing
period—seconds | period—seconds
wa | s | 5/12
4kQ 27 512
8kQ 2/7 I 5/12
100k ! T 4
235k 2 2 8
470k (2 5 I 14
940k Q2 9 26
2MQ 20 62

may be used as an enlarger timer giving times from
1 second to 7 minutes in five overlappinig ranges.

The timing period may be increased far above
this by increasing the values of- resistor or
capacitor (do not use electrolytics however and use
only best quality paper capacitors). New electro-
lytics, however, may be used if great accuracy is
not required but remember that they can vary

+100%
by —50°9.

Should the relay be unable to fall-in, due to low
emission of the valve, a small rectifier of about
20mA rating (which may be purchased surplus for
a few shillings) may be connected in series with a
25k preset potentiometer and placed between
the anode and cathode of the vaive. Set the preset
to maximum. the timer function-switch to position
R, and make R1 between 100kQ and 500k().
Decrease the value of the 25KkI2 preset potentio-
meter until the timer starts to operate cleanly,
reliably. after the same time interval (£10%).

The timer can be run off either a.c. or d.c. for
h.t. although for 1eliable operation  with relay
resistances in excess of 4-5k(), at least 300V d.c.f
r.m.s./a.c. is required. A suitable rectifier circuit
is given in Fig. 5. The poor smcothing is deliberate
in that as the valve current increases the relay
vibrates slightly (with the 8uF capacitor disconnec-
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ter, this is actually audible), the vibration serving
to ‘“unstick > any contacts which may have been
slightly welded together bv sparking. If a d.c.
supply is used, the low current rectifier and preset
resistor necessary in cases of low-emission valves
may be replaced by the preset resistor alone. With
an a.c. supply, a transformer supplying 300V
upwards is required.

In the actual circuit a 6V6 was used although
any output tetrode or pentode would be satisfac-
tory, although ventilation must be good if octal
valves are used as they can get extremely hot. If
a valve of the ECL class is used, the triode section
may be paralleled with the pentode if the
symptoms of Jlow emission are shown—as an
alternative to the rectifier and preset resistor
combination,

Construction

The timer was built in a case of 8%in. by 6in.
by 34in. deep which is about the minimum size in
which an octal valved timer may be placed,
although a considerable decrease in size will be
expected if a miniature valve is used.

Due to the shallowness of the box, slight diffi-
culty is experienced in mounting the valve, this
problem is most simply solved as follows: a valve-
holder with a metal rim is used, one end is bent
upwards at right-angles and the holder bolted to
the chassis by the end. The fixing of the relays
varies with the type. Large relays are fixed by
brackets, the approximate dimensions of which are
shown in Fig. 6(a).

“‘5:? , 1%
T 1" T Ena
e

& &

(a) (b)

Fig. 6 (a)t A bracket for mounting large relays; (b):
dimensions of a bracket for a Siemen’s relay.

Siemen’s high speed relays are fixed by brackets
as in 6(b). The layout diagram is shown in Fig. 7
showing fixed positions of both octal and minature
valves. The layout is not in the least critical but
excellent insulation of wires and valveholders is
essential, tag strips should not be used and all con-
rections should be floating. In the prototype, the
leads going out—that is the heater, the h.t., the
charging resistor R1, and the leads to the external
circuit, went through holes in the lid of the box, to
which all the parts are affixed, to a Belling-Lee
plastic screw-connector on the lid.

As was earlier stated, the wires to which the
charging resistor are connected are brought out
externally and no* switched from resistor to
resistor. This method gives greater flexibility of
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Bracket

Octal
valvehokler

Bracket
® ® o 0 ¢

Fig. 7: A suitable layout of components for the timer.

control of the timing period although there is no
objection to switched control. .

Finally, a note on the more unorthodox uses of
this timer. If the insulation of a capacitor is con-
sidered faulty, it could be connected in place of
R1 and the time measured between the insertion
of the capacitor and the operation of the relay. 1f
the interval is greater than half an hour, the
insulation is at least 200M{) and may be considered
safe as a coupling capacitor. Jt must be remem-
bered that the charging surge of the capacitor may
be sufficient to operate the timer once or possibly
twice in quick succession if its value is greater than
0-01uF. The actual testing proceeds immediately
after this occurs.

Extension of Range |

If it is necessary to increase the range of a timer
to several hours, as may be used for experimental
purposes, it becomes expensive to supply paper
capacitors of several hundred microfarads and a
different approach to circuit design is required. In
the circuit shown in Fig. 8 two timers are used in
cascade. The first timer is set to “repeat” and
gives pulses of say, 1 second duration, at say. 2
minute intervals. If a second timer set to, say 20
seconds is fed with these pulses, the second timer
will operate at 20 X 2 minutes or 40 minutes.
Similarly. a period of many hours may be recorded
by means of this technique. Although an extra
valve is required, the overall cost of an extra valve,
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SOUTH SUPPLIES

(ELECTRICAL LTD.)

Post orders to 85, Old Kent Road, London, 8.E.1

95, OLD KENT RD. S.E.1 BER 5810
72, BOROUGH HIGH ST. S.E.1. HOP 2125
90, HiIGH ST., EDGWARE. EDG 6751
17, WOODFORD AVE. ILFORD. CRE 4815

EECO 4-Ch. Transistorised
MICROPHONE MIXER
—____49/6
Post
paid

Give ali vour re-
cordings that pro-
feasional touch. The Ecco mixer allows
You to mix 4 signals such as—Mie-tape,
recoids and tuner nto a single output.
Wonderful for groups, amateurs
recorders. etc.

Guaranteed to give hours of pleasure.

FAMOUS MAKES
AMPS & PRE-AMPS
at Vastly Reduced Prices
3/4 watts, £4.15.0. 4/5 watts, $5.7.8,
5/5 Stereo. £11.5.0, 10 watt with
separate Pre-amp. £14.3.8. 30 watt,
£15.2.8. 50 watt, £20.14.3, Tremolo
Unlt £3.15.8. Tape Pre-. -amiL. £8.10.0.

"MINIATURE PUSH-PULL
AUDIO AMPLIFIER
4 Transistor
Output 200 mW. Low and high gain
lnpubds " u‘lo lopem'.e 3ﬂP &sgeaker.
‘Wonderful value 5 .
31/6"4
Comnlete with opemclng ingtructions.

A GENU E 4 AMP BAT-
TERY CHARGER for Only
45'., P. & P. 4 6.

N
']
| et

Made in England to our own specifica-
tion and fully guaranteed. High-Low-
Med. change rate. 6V. or 12V. Sejector
Plug. 200/250V. Mains Selector Plug.
4 amp Cartridge Fuse protection, coms-
plete with mains lead charging lcad and
croendile clips.

MAXWELL BATTERY CHARGER
gor vour PI’3 transistor rnd'os works

irectiram the mains b a P,
Our Frica. .ovores 15/6 °

HIGH IMPEDANCE HEADSETS

2000 Q or 4600 Q Light- 13 lsl’ & P,
weight cream earpieces.
VANTONE MAINS RADIOS
5 valve superhet with built in Ferrite
tuning
bar.
£3.15.0
plus  3/9
P. &

Fully
Guaran-
teed.

This wonder-
ful little radio
receive

e
LT will
all stations on Med/wave loud and clear
inc. Luxembourg. ldeal for bedroomsa
kitchens or as a second maing radio.

INTERCOM BABY/ALARM

Fully transistorised. Size 4 x 24 x lin.
Complete w'th 80it. of twin flex. P.P.3
batt. Push to call on eub station. Push
to talk oo master and volume control.

Qur Price 55/6 P, & P.

TECH. MODEL PV-58 VACUUM
TUBE VOLTMETER

Finest desigu for stable and accurate measure-

ment. 19, tolerauce on all resistors. Large design
4. 200/a weter for accurate readings 11 wmeg.
ohm input.

Ranges:

50-130-500-1500V,
50-150-300-1500V,
.0 50-150-300-1500V.  RMS.
0-1. ~l4 40-1411-1400-4000 P.P.
Resistance: 2 ohms to 1000 mexohm.
Decibels:— 10dB to + 63d8
Operation: 220/240V A.C. e 7 x 43 x 4in.
Each tester is aupplied brand new aud luily guarauteed colplete with

probe and operating instructiona.
£12.19.6

-1

~ D.CV. 015
+ b.U 0
A.C.

The finest value in tester available at only

. & P
Complete E

316 ex.

EECO MODEL S.E.100
TRANSISTORISED VARIABLE
D.C. POWER SUPPLY
Meter Ranges: Voitage Range:

Volt 0-20 V.D.C, 0-20) Volta
Current 0-20mA Contmuousty
0-200mA vanatde
Maximum Current Cap. 0-10V  20UmA Intermittent, 120V 130mA

eontinuously.

Impedance Source: Current position. 3.3 ohms. Voltage posttion 0.2
Power Ioput: 220/240 V. Size 6 ¥ 33 x 2Jin.

Fuse: 0.5 amp slow hlow in D.C. circnit.

The extremely wide variable voltage range, low A.C. ripple and eource
impedance of the 8.E.100 makes it a most satisfactory power supply to
operate transistor radios, hearing aids, pre-amplifiers, instruments and other
electronic devices under repair. The 8.E.100 can be used in television and
radio servicing, as an A.V.C. or voltage source as a D.C. filament supply,
operate relays. recharse swnall batteries and lght electro plating as in
dentistry. £6 10 o P. & P. 4/8. Fully guaranteed and curuptete with

= " test Jead, croc. clips and operating instractions.

ohma.

EECO Model UDS80I

UNIDIRECTIONAL
DYNAMIC MICROPHONE

dual impedance (6000, 50 kQ)
Frequency Characteristics: 1008, 14 000 c/s, 15dB.
Sensitivity: —76dB £ 3dB at 600Q

—55dB +3dB at 50K 0dB=1V/(L bar.

Direotionality uni-directionai (50Q7.000 c/s over 15dB at 180°),
This is a new and high class dynamlc uni-directional microphone, very
high in sensitivity and excellent in .requency characteriatics, mmmanm
high stability even against poor ambient conditions, sg 1 o o P.
Complete with 12ft twin screened mic cable. 8/6
Fully Guaranteed.

Die cast, hand shaped hody. 8pecial offer 15/8 plus P. & P. 2/6

MULTI METER BARGAIN. Mode! TK20A
1,000 O.P.V. on both A.C. and D.C. A.C. and D.C. volts 0/13 0/150,
0/1000V. D.C. Current 0/150mA. Resistance 0/100k. 8ize 3% x 2} x 13m.
Meter size 24 x 13 in. Complete with test prods and 31 6 Piue  1/6
battery. Wonderful value at, ...veveoneesnncares , P.&P.
RONETTE BINOFLUID B.F.40 STEREO CARTRIDGE
Freq. Rea. 30-12,000 ¢/e.  Sensitivity 180m V/cm/sec. Load 1mQ 100 pi
Complete with S8apphire 8tylus. OUR PRICE 12/6 each, P. & P. 1/~

RONETTE STEREO O.V.S. TURNOVER CARTRIDGE
with 2 S8apphire Btylus. OUR PRICE 19/8 each. P. & P, 1/=.

EECO Model MS4 | DM 260
FLOOR STAND | DYNAMIC i =
Height fully opened 55}ins. MIiC ‘i
Fully closed 33 ins. Three . i
sections fully telescopic. | Bub-miniature tvpe.
12 or gin. mic adaptor. |complete with
y Price 3@ leea. P. & P. | stand.
1 51
Heavy cast iron basge, 52,6 f; %R&\\\\\\\\”
Wonderful value, 2/ ‘qi
MC 110 5=
gﬂnvsmx.’#_.--'
26 ,6 MD 175
DYNAMIC .
P. & P. MIC T P.ap.o
216 Seqsitivity—55 Impedance
A i dB at 1600 50K Q.
;mln gzi‘;&:&i: aaditiolcers non-directional, latest American
" design.
ACOS 45

EECO Model S.E.37B
20,000 O.P.V. Test Meter

Push Button
. Volty tisd
'O -25u-dliL
]Ul)()
A.C.
Voits 0
-10-50-
250-300
-10000
b.cC
Current
50A. LA
HOmA.
Resistance 0-3K Q-5#0k 0-5M Q.
Inductance  SDH-pOOUH. Capacitance
L3pF-(h0dy K, DB —200Q  +2@DB
20Q 36DB. The simplest and most
efficient meter on the market at £££‘

below its true S5 15 () o 2/6

value.

EECO Mode! S.E.550
100,000 O.P.V. PR()FESSIONAL TEST
ngheslnecnncy

DALV,

3% on
—awmps —ohms,

0-
250 at 100,000

0.P.

0-.)00 1000 at

35,000 O.p.V.

A Volts:

.5-10-50-250-

1000 at 12.500
. V.

A-1011a a1 500m
mA-250mA-10 at 150mA.
-2m-200k-20k
180k-13k-160 (3 £ent-e Scale.
Decibels: —20 to 62 (OdB -0.7:5\1).

16.0 ¢

4 Transistor
Tape Reccrder
Power output
180mW  Freq
response
500-40,000
C.P.8. Rece
oring D.C.
blas ¢ J'EILk
Wowand i
Flutter e
than 2%
Signal
noise  ratio
23db (1,000¢/8).
speaket.

lf
J 4‘ ; ;I”

JH"

Built in
Battery life approx 10 hours.
Reruote contro) switch on microphone
€ives many more usee to this tape re-

Yim., p.m.

corder. Jt ako has & bwlt in amplifer
socket  tor  tel-phone amplification.
Many other usei. It comes complete
with mirophone, personal earpicce,
3in. Tape, Spare spool, Batteriea, All
this for ONLY £8.15.0, plus 5/9 P. & P.
(Fully guaranteed).

SUN
ACE

4 transistor
new push
button
super de-
luxe rape
recorder cir-
cuis 4 trans-
istors. Re-
cording D.C.
P.M. speaker.

biws § track bunt in 2}in.
Recording thmne 17 mins.
approx. on 2001, tape. Ratteries 1 U2 —

I PP3. Complete with erystal micro-
phone. personal ear phone, 200tt. tape
and reef sparc pool carryving strap and
batteries. Wonderful value. At oniy
£4. 15 0, plus 4/3 P. & P. Fully guaran-
teed.
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THE ‘REALISTIC’

Transistorised Portable Receiver
made to the highest professional stan-
dard. Comprises 7 Mullard Trans.
plus Crystal Diode. 350 milliwatt out-

4in, speaker.—L.F. frequency
470 Kc/s.—fully tunable over medium
and long wavebands. Two-tone plastic
cabinet with handle—size 7 x 10 x 3§in.
fitted socket for car aerial. Complete

with full 1nsnrucuons

MA BP IIL LT £5 1 9 6 All parts sold separately
FO Battery 3/9 extra.

P. &P, 4/8 extra. (Circuit diagram 2/, free if all parts bought.)

Also De Luxe Model w}m superior PVC covered wood cabinet

and full view tuning di
All parts sold separately.

ON LY £1 EXTRA Battery 3/9 extra. P, & P, 4/6.
T.V. POWER PACK

Takes a PY32 or 33. Contains: Filament transformer and
smoothing choke, mains drop{ping resistor. Brimistor. smooth-
ing capa,cnor 100-200-16-16mfd, 275Viw, 350V surge. Also 16~
16 mid, 276 V/w and sundry capacitors, resistors. etc. On metal
chas‘sis. size 6 x 4}in. x overall height 5}in. No circuit avallable.

OMP’S 1 ith P. &P,
1 2 I6 &':lsvsex)‘ec 23 I :vulvereC 3/6

SUPER AMERICAN TAPE

LAFAYETTE BRAND, FULLY GUARANTEED
MYLAR BASE ACETATE BASE

5in. Double play, 1,200ft. 15/~  5in. Long play, 900ft. 10/-
5%in. Long play, 1,200ft. 15/- 5{in. Long play, 1,200ft. 12/
54in. Double play, 1,800ft. 22/8 Tin. LonE plav, 1 800f 15/
7in. Stand. play, 1,200{t, 12/6
7in. Long play, 1, ghort. . 19/6

3in. Triple play, 450ft.  12/8
4in. Triple play, 900ft. 216
5in. Triple play, 1.800it. 42/8

P, BA
5%in. Triple play, 2,400ft. 55/~ 5in. Standard play, 600ft. 8/6
7in. Triple play. 3.600{t. 75/« 51in. Stand. play. 840ft. 11/8
155

& P. 1/- extra per reel. 4 reels and over Post Free.

WIRECOMP ELECTRONICS
378 HARROW ROAD,LONDON W9

TEL: CUNNINGHAM 9530
Hours of busine: 9 a.nm. to 8 p.m. Open all day
Saturday. Opposite Paddington General Hospital.
Buses ISR and 36 pass the door.

NEW SUPER MINIATURE POCKET RADIOS
THE SINCLAIR MICRO-§. Selr-contalned
pocket radio. Sige only 1Y, x 13 x $in.
marvel of modern mlmaturlsation—truly
amazing performance. Without a doubt the
most advanced transistor circuit ever offered
10 home constructors—yet may be bullt in an
evening. Com l«:ge with earphone and detailed

constr ucction 2
an be hullt for only
Mercury cell 1/11 extra (2 required). 5916
HE SINCLAIR SLIMLINE., The new 2-
t{anslsmr pocketradiosize only 2Hn. x l‘/aln x
1°4in. Micro alloy transistorised and printed
circuit. All components available separately. Easy 49/6

to assemble. Can be built for........ .. ...
o

IT’S FABULOUS !!
THE TRANSISTCGRAM

A portable battery operated fully
transistorised Record Player—
for the music of your choice—any
time any place! Made by famous
British manufacturer, fully %uar-
anleﬂ 1051{323 %ﬂy 68 x 12 xslUun
welgh 8, Operateson 6 U2 torch batterles 4 spseds—
16/, 33"/, 45 and 78 r.p.m. Goldring bysnet record player
unit with light weight pick-up fitted with CM-80 turn
over ceramic cartridge. Qutput 500 mw to 5 in. ceramic
magnet loudspeaker fitted into lid for maximum sound
distribution. Cabinet constructed of wood, covered in
two tone (pale blue/grey) leather cloth. Fitted carrving
handle and strong lid catches. High quality amplifier
with tone and vol. controls gives excellent reproduction
at all speeds. Plays7, 10 and 12in. records.

Q( Carr. & Ins. 7/6.

New, boxed and guar-
anteed—exc. batts,

Transistor TELEPHONE AMPLIFIER

A must for business or pleasure, This neat little transistorised
amplifier powerfully amplifies the incoming call and at last

leaves you with both hands free while continuing your con-
versation normally. The pick-up is suction fixed to ‘phone.

Battery-operated at negiligible cost, Fitted off switch for
private conversation. Size 4} x 3 x 13im. Complete with battery.
WIRECOMP'S I'Rl(‘ E 69/

P. & P.2/6.

EXPRESS ELECTRONICS

32 SOUTH END CROYDON SURREY
VALVE

TEL. CRO 9186

NEW TESTED AND GUARANTEED
FOR THREE MONTHS

1C1 5/6)6BAG 5/=112K8GT11/- DL94 6/-1EL84 /- PY8L 8/9
1C2 7/8(6BE6  7/-[12Q7GT 7/6(DLI6  7/8|EM&5 10/ PYR2  7/8
1C3 7/6|6BR7  8/8|128N7 4/6|KB91  4/-|EY51  7/8|PYN3 78
1F1 7/8(6BW7  7/-(16A5  9/-[EBC4L 778 10/-|R19 5/8
1F3 2/-|6D2 4/-|19AQ5  9/8 ERF50 8/8 8/9(85A 9/6
1FD1 7/6,6F12 4/ 15!))(,-’1‘ 5/ | BCURL  4f- 5/8|TTI5 27/6
1FDY  5/8 Cl 7/e BCCR2 8/9 8/-11U52 718
1Pl U8 LIE U8 ECC83  8/9 6/81U78 5/-
iPi0 5/8AK8G 8/- J.’)I h(z’l‘ 7/8| ECCRY  8/8 8/6|1142 718
1Pi1 8/-|6Q7G 5/8(5763 8| KCCRS  7/6 5/8|UBC4L 8/8
1R 5/8(68L7GT 8/-(80 8/-[ECFR0  6/8 5/6 UCH42 9/6
135 5/668N7GT 7/8|DAFOL 5/6|ECKrs2 776 8/- | UF41 8/6
1T4 2/-|6V6G 7/8|/DAF9S 7/6|ECH42 9/- 7-uLdl  8/e
1Us 5/6[6X4 5/-|DF91 2/-'ECHS1 10/- 7/61UY4L 76
3Q4 5/816X5G  B5/9|{DFI8  7/6ECLNO 8/8 718 W17 2/-
g4 8/6|8D3 4/{-'DH76 7/8/ECLx2 7/8 7I8IW76 4/6
EAL) 8/-19D7 9/6|DH77 5/-|EF41 8/ 6/8|wi4s  8/6
574G 6/6|12AD8  7/8|DH142 8/8/EFN0  8/- 5/8,X17 5/8
6AKS 5/8(12AT7 4/~ DH150 10/-|EFs6 9= 11/8 X142 9/-
6ALS 4/-112A07 8/9|DK9L  5/8/EF91 4/- 71-[ X150 /-
6AMS  4/-|12AX7 8/9|DK9®6 7/8/EF®Z  5/6 3 71-1277 4f=
6AT6 5/-/12BES  4/6'DL92 5/6/ELAL 9/6lY33  12/61ZD17 5/6

ASK FOR RESISTOR AND CAPACITOR COLOUR CODE
FRE E WITH EVERY PURCHASE

Catost model RadlogTam Chassis, L.M.5.G, ext. LS and 1aDé sockels, complete

with 10 or 12in. 8peaker, £11.19.6.

High Stabllity Resistors 1W 5%
%sx. Buper Quality jin., 6d. yd. Plugs 9d. Sockets 9d. Silico
Y.

50Q to 1M, 8d, Midget Ceramics 500 v., 8d.
n H.T. Reots

300 mA 1in. x in. 8/8. Contact Cooled 250 v. 50 mA, 6/6. 85 mA, 8/6,

NEW TRANSISTORS BY MULLARD. OC19, 0C28, OC66, 25/-; 044, 0C45,

5/-; OC70, 8/~; OC71, §/-; OC72, 8/~; OCT2 matched pair, 18/-;
OC78, 7/8; OC81, 6/-; OC81 Matched pair, 12/~; OC170, OC171, 7/6.

0074, OUT,

VALVES MATCHED IN PAIRS

‘EY34. 27/8, EL84, 15/-. N709, 15/-, 6V6G, 15/- Push-Puil 0.P. Transformer,

21/- 12in. 3Q (or 15Q) Speaker, 380/-, I’. & P. 1/6. 12in. P.M. Speakers 30,

24/6. Baker’'a *“Selhurst” 12in, 159 ]ow Stalwnrt. £5,5.0, 16in. Audi-
torium 15 @ 50w, 18 gns.

SETS OF VALVES
Dxﬂl DF9], DAFOL, DL92or DLO4 ... .17/6 ECH42, EV4l, EBC41,
DK DFps, DAFI6, DIOG | BELil, FEZ40 ..., 37,
6K8R, $K7 BQ7, V5, 574 or tv)tal: KCH42, EF{l, EBCYL,
1R3, 1T4, 185, 384 or av4 ., .. ..., ....17/8 VE4L UYL L, 36/~
Postages and packing 6d. Over £1 post tree C.0.D. 4f=

GUITAR AMPLIFIERS
WITH TREMOLO

Five
socket  in-
puts, four
with separ-
ate mixing
volume con-

jack

very high
sensitivity,
only 1

millivolts
input i8
required for
ful

types of gui-
tars and
microph-
ones. Separ-
a.ss
and Treble
controls, glving a wide range of lift and cut. Separate master
gain control. Tremolo speed and depth controls. Jack socket
for remote tremolo switching. Outputs for 3 and 15 ohms
speakers. Valves used in the 30 watt and 50 watt amplifier
ECCa3. ECC83, EL34, E1.34. GZ34. In the 15 watt amplifier ECC83.
ECC83, EL84, EL84, EZ8]1. An extra valve ECC83 Is used in the
tremolo circuit. The chassis is comblete with baseplate and
is solidly made of 18 gauge steel, finished silver 8rey hammer.
Size 12 x 8 x 6§ inches high. K
PRICES—
50 watt with tremolo ..
50 watt less tremolo ..
30 watt with tremolo ..
30 watt less tremolo .,
15 watt with tremolo ..
15 watt less tremoto

Add carriage 10/- any ampi{fier. Send for free descriptive le afiot.
STROUD AUDIO
PAGANHILL LANE, STROUD, GLOS. Stroud 387
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2uF block-paper capacitor and-relay is far less
than one 300uF or thereabout, paper capacitor.

© With reference to Fig. 8, the operation of the
circuit is as follows: The circuit on the left of the
dotted line is normal and gives pulses of duration
fixed by C1 at intervals determined by VRI1 and
VR2. With each pulse. the contacts RL1 NO2
close and C3 gains a little charge each time until
V2 conducts sufhiciently for RL2 to operate.

The calibration of the unit is as follows:
Calibrate VR1 and VR2 as normal, then adjust
VR3 to minimum, at this point, RL2 should
operate on the first click of RI1. Then increase
the value of VR3 slightly till RI1.2 works on the
second click of RL1 and mark with a symbol. such
as 2X. Continue around the dial until calibration
is complete.

The circuit to the left of the dotted line in Fig.
8 is in every way identical to Fig. 3 with the
exception of VRI1 replacing Ri. VR2 is calculated
by experiment as is VR1 in Fig. 3.

VR3 is decided by the factor of multiplication
of this section of the circuit and by the duration.
The RL1 NO2 contacts are closed. With a typical
conduction period lasting two seconds due to C2
and a maximum multiplication of ten, the circuit
requires a maximum time constant of 20 seconds.
If a 2uF capacitor is used, a maximum resistance
of approximately 2M ) is required. To
double the multiplication factor, twice the value
of resistance or twice the value of capacitance is
required. With the timing factor remaining con-

PRACTICAL WIRELESS 685

VR2

VR RL1Y
see)
S oML (text c2

—
NO1

C1
T
7

Fig. 8: Using two timer circuits in cascade to provide fong
timing periods.

stant. the resistance may be mtltiplied by the
factor by which the capacitance is divided and vice
versa. This means that the product RC remains
constant. where the timing period remains constant.

The coil resistance of RL1 and RL2 may be any-
thing greater than about 500(}, but the higher the
better. the same limitation regarding contacts
applying as before.

FREF

SIDED

DOUBLE

BLUEPRINT

Pobuitt this BESINNERS' SHORT- WAVE SUPERHET

Y Plug-in coils

Y Separate power unit

Y S-valve circuit

Y /-6 Mc/s intermediate frequency
Y Panel aerial trimmer

Also—details of an oscillator. to align
this and other receivers.

oeoee S
PRACTICAL Youpcopy

gnd 3 simpl/e ALIGNMENT
g OSCILLATOR

@%

~vow/
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB
Hon. Sec.: W. G. Dyer, G3IGEH, 188 Gunnersbury Avenue,
London, W.3.

At the next meeting of this society, members will take part in a
discussion on subjects of their own choosing. This meeting will be
on 18th October.

BADEN-POWELL HOUSE SCOUT AMATEUR RADIO
GROUP

Hon. Sec.: A. Watts, G3IFXC, 8 Thornycroft Court, Kew
Road, Richmond, Surrey.

A new scout amateur radio club has recently been formed at the
headquarters of the British scouting movement, Baden-Powell
House, London.

The group intends to take part in many ham activities and the
permanent club-station, G3TGS, wili be used for demonstrations to
visiting scouts to provoke an interest in amateur radio and to
ancourage contacts between scouts_who are licensed operators.

Maeetings are held on the third Thursday of each month and
begin at 7.15 p.m. Recently members have been kept busy pre-
paring GB3BPH for ‘‘Jamboree-onsthe-Air” to be held on the
weekend of 17th and {Bth October.

BRADFORD RADIO SOCIETY
Hon. Sec.: E. G. Barker, G30TO, 63 Woodcot Avenue,
Baildon, Nr. Shipley, Yorkshire.

Members of this club attended the first meeting of the new
session at Cambridge Hause, Bradford, on 15th September.
CHESTER AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: P. J. Holland, Field House, 19 Kingsley Road,
Gt. Boughton, Chester, Cheshire.

Apart from the sale of surplus equipment held on the 8th, all of
this Society's meetings for September were devoted to lectures.
Aitogether members attended three lectures on the I5th, 2lst
and i9th September. The lecture on the i15th was given bg Mr.
Gilbert of the G.P,O. and that on the 2ist by Mr. B. Poocle (G3JAZ)
whose subject was ‘‘Modifications to the HRO".

IGUILDFORD AND DISTRICT RADIO SOCIETY A
Hon. Sec.: D. H. Mead, G30OXI, 41 Egley Road, Woking,
Surray

“Amateur Matters™ was the title of the talk given to members
at the meeting on Ist September, when the speaker was Mr, S. W,
Smith of the G.P.O.'s Radio Interference Branch.

Later in the month on the Guildford Model Engineering Society’s
Open Days, members operated the club station, GDRS, for
demonstrations to visitors.

HARLOW AND DISTRICT RADIO SOCIETY
Elson. Sec.: G. O'Donald, Harlow Road, Roydon, Harlow,
sex.

The Harlow and District Radio Society Mobile Rally was heid
recently at a village near to Harlow. From 10 a.m. on Sunday,
27th September, mobile visitors were talked-in on 160m by
G3ERN to enjoy a full and interesting day of events.

MELTON MOWBRAY AMATEUR RADIO SOCIETY
Hon. Sec.: D. W. Lilley, G3FDF, 23 Melton Road, Asfordby
Hill, Melton Mowbray, Leicestershire.

Members of this Society met during September to attend the
Annual General Meeting, held on the 24th.

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, GIMDW, Candy Cabin, Ogden,
‘Halifax, Yorkshire.

To encourage enrolment for the R.A.E. course being held at the
'Percival Whitiey College of Further Education, members of this
Society manned a demonstration station there from 7th to |0th
September.

Later in the month, on the 16th, members heard an interesting
talk given by Mr. G. E. Craven on "Cathode Ray Oscilloscope’.
At the last meeting of the month members enjoyed a ragchew.

At 3 meeting on 2Ist October, members of local clubs will be
invited to hear a tape recorded lecture made by that famous
American amateur Mr. Stewart S. Perry (WIBB). “DXing on
160m’’ wiil be the title of Mr. Perry's recording and anyone
interested in attending is invited to contact the Secretary to make
suitable arrangements for seating.

READING AMATEUR RADIO cCLUB
Hon. Sec.: R. G. Nash, G3EJA, “Peacehaven”, 9 Holybrook
Road, Reading, Berkshire.

The most recent of the ‘mobile picnics’ to be held by this Club,
-was on 20th September, when members and their families welcomed
visitors from other societies to the venue on the banks of the River

Thames at the Childe Beale Trust Pavilion, Lower Basildon
Berkshire.

The next meeting at the clubroom was on the 26th, when Messrs.
Green and Davies demonstrated some of their equipment designed
for the amateur.

RODING BOYS' SOCIETY
R. Marchant, 154 Essex Road, London, E.I0.

Although membership of the amateur radio group of this Society
is now large enough for the limited space available at their head-
quarters, visitors to the meetings will always be welcomed and
sufficient interest from local enthusiasts would prompt a search
for better facilities.

SLADE RADIO SOCIETY
Hon. Sec.: D. T. Wilson, 177 Dower Road, Four Qaks, Sutton
Coldfield, Warwickshire.

On 4th September, members of Slade faced a team from Wolver-
hampton A.R.S, in a friendly quiz.

Later in the month Slade Radio Society held what they called a
“Television Spectacular”, when members, their families and visitors
saw a2 live entertainment staged in the club's headquarters in
Erdington, Birmingham. The show included a panel game, a guitar
group and a brass band and was held on 18th September. Part of
the audience saw the performances in a “'studio” and the remainder
viewed the whole show on television receivers in a separate room.
Television cameras in the studio televised the show and relayed the
pictures by closed-circuit television to the second audience.

October began f&r members of Slade with an exhibition of their
equipment on the 2nd. There were two prizes to be won in
competitions for the best made equipment, the Enterprise Trophy
and the Craftsman’s Cup.

SPEN VALLEY AMATEUR RADIO SOCIETY
Hon. Sec.: N, Pride, 100 Raikes Lane, Birstall, Leeds.

The meeting for i7th September was devoted to a junk sale.

The next meeting was on Ist October when members heard a
lecture on “Transis:ors’ given by Mr. M. Taylor,

WESSEX AMATEUR RADIO GROUP
Hon. Sec.: P. Cutler, G3IMXF, 43 Langside Avenue, Wallis-
down, Poole, Dorset.

This Group reports a current membership of over 50 of whom 31
are licensed amateurs.

The club’s new Heathkit transmitter is on the air at every meeting
under the callsign, G3FVU.

A GIFT ON THE RIGHT WAVELENGTH

You'll be sending your Christmas message loud and
clear if you give friends who are fellow radio enthusi-
asts a Year’s Subscription to PRACTICAL WIRELESS.
It’s a gift you know they’ll appreciate...and every
new issue will remind them afresh of your good wishes.

Simply send your friends’ names and addresses,
together with your own and remittance* to cover
each subscription to The Subscription Manager (G.1),
PRACTICAL WIRELESS, Tower House; Southampton
Street, Londén, W.C.2. We will despatch first copies
to arrive in time for Christmas, and send an attractive
Christmas Greetings Card in your name to announce
each gift.

* RATES (INCLUDING POSTAGE) FOR ONE YEAR
(12 ISSUES): U.K. AND OVERSEAS £l 9s. 0d.
U.S.A. $4.25.

To make sure of your own copy why not place a regular
order with your newsagent.
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DUE TO MOVING TO LARGER

*  MANY BARGAINS * %

PREMISES

MAKE 5 DIFFERENT NEW RA D 10

TRANSISTOR Rl:_g"fs ANYONE
. CAN BUILD |

35 - | [IN2-3HOURS
2 19
NO

3 | D}
Soldering. Only 8 con-
nections for first radio to
work. Just look, vou get

OLDER  CHILDREN
bl o o

Gilant 4 colour box, Ut. 2in. x 103in. x 2lin. BU no soldering—only
containing Radio Book. A.B.C. Plans. 16 connections! then hear it reach out
Cabinet, Carrying Loudspeaker bringing in station after station. loud and

4'1Inn<~1,lG) Earphone, 4 Semi-conductors, clear. Palm-of- hand s1ze 4L x 21 X 1lin.
. Condenvers. Resistors. Tuner. Manv Testimonials 1. of Bradford,

Berews,  ete Y 5 wriles R }mr:’ i completed one of

Loud, clear }nehsh anl ot oy sefs \ccesstully, it s the first time I
receotion.  As =uprlied to Bducationai haie erver tockied any'hing like  radio, and
Authorities, H.M. Forces. ete. TESTI- Ionest stute here and now, Tam omazed how
MONIALS GALORE. M K. O'1}, of easy it s o e lguman like me. Youy instruc-
Londonderry, writesi—". .. [ recered tronsand plan have obriously heen very care-
uour components and I must <ay that I am fully thouaht out so that even the most dim
wery satisfied with them. I have it alrrady can. follow them ... Direct from

set up! . " COMPLETIL HOME R ADIO Manufacturers  to
COURSE, Originally £6 D ONLY
35/- plus 2/6 post etc. . B

You. SEND 19/6
plus 1/6 post ete. (C,0. N. 206 ex..

PARTS AVAILABLE SEPARATELY

AMAZING CIGARETTE
RADIO!

ONLY

18

Yes, a perfectiy ordimary packet- of
cigaretfes !—but watch your friends'
astonishment on hearmg It fetch in
station after station. loud and clear! Still
holds 10 Cigareites—vet cleverly con-
ceals highly sensitive, fuily transistorised
circuit (inetuding tiny battery). Even
a voung boy can assemople 1t in under 2
hours.  No solderin~.  No experience
necessary, Only 6 conmections to make.
Ideal for takineg to work with vou, From
our bulging t,ostlmnmal ﬁle. Mr. NL.B. of
Huddersfield writ . I have fitted
the parts in and 1t is working wonder-
fully . ALL PARTE Including Semj-
Conductors, A.B.C. Plans, etc. ONL
18/6 Dlus 1/6 post, ete. (C.O.D. 2/6 e
(Parts available separately).

. Yery pleased. Working and | am very pleased with and as clear as g bell.
well. the results.

B.M. of HARROGATE writes
...1 would like to thank

.glad if you could send pleased my son is wi

READ WHAT SATISFIED CUSTOMERS SAY

R.C. of HARRINGAY writes LS. of LONDON W.B writes O.R. of GLASGOW writes J.W. of BRIGHTON writes
Received with thanks Skyroma ...given 1t g good try out ...it is a lovely little thing ...l have recommended your

S.B. of SOMERSET writes T.F. of STEVENAGE writes W.H. of MIDDLESEX writes
.. delighted with this radio | would just like to say how Thank you for my dear
ith this  little radio. It is @ real

radio t¢ many of my friends.

BULK PURCHASE

MONEY BACK
GUARANTEE ! ! |
The “SAN REMO”
. .. s0 tuned that it
brings the voices of
star etitertainers
and  vocalists  dra-

ER ] fife—
ONLY 19/6 5% ony 28[6  momm b o

World shatteriog Purchase by our FOREIGN ete. Only 47 x

AGENTS makes this exclusive scoop yours for No More To Pay B MR Fits easily
ONLY 18/8. This excitiug little 2 speed camera is into  your pocket
pot a toy but a precision-maide photograpkic or handbag. Works for months off 1,2 hattery.
instrument in chromed steel and leather with should last a lifettme, anyone can assemble it inan
minute willi-Magnitying Lens—each l4mm. fiin hour or twe with our easy plan. Miniature
takes 10 pictures—size 1} x 1 x 2in —Only 19/6, speaker, carrying case—evervthing only 28/6,
P. & P. 16 ex 205 P, & P..0O.D. 206 extra. (Parts can be bought
FREE Leather Carry-case. Six Rolls of Film. separately.) Limited period—so rush your order

betore it's too Jate. DEMONST RATIONR DAILY.

READY TO PLAY Fabulous ST. TROPEZ MK. 6
TRANSISTOR RADIO The Sensational_Pocket Radio
FULLY TRANSISTORISED
SKYROMA Mk. 7. Thie
latest 1964 puodlel s
cheered by expeits tor its
faptastically luw  price,
Built b two-tone case, size
44 x 27 x 1)n, cives
MV, etations loud  awl
clear.  Every radio is fully FOR ONLY
tested  beforc  despateh 25 - or twa homs usme our =_mm|:,
Price reads hailt 25/« 1. / ABA L plan, 26/- (Poox PLou
116 eatra. Frec eatpiece With ot No more ta pay \ira). (s extra, Pastecan o banghitsepaata .

CONCORD ELECTRONICS J&y MN{. M1 AATIE

This fantastic ofier wall amaze s an
—the beantifully compact ST.
TROPEZ, mcasuring 4} 1 3 x 1lin,
receives  perfectly in bedroom,
office or garden—over al]l medinn
waves including Luxembourg. Un-
der L. per hour runming cost.
ANYONE can assemble it 1n oue

=
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you ... It is a real borgain. one more. radio. treasure t¢ me.
MINIATURE TRANSISTOR THE MINUTE
SPY CAMERA | | POCKET RADIOS TRANSISTOR

| MIAMI
ony 17/6

Unbelievably small—outrageously cheap. You
will be amazed &t the fme quality of tone and
volunie of this gr at little radio. Only a fantastic
34 x 27 x 1lin,, the MIAMI will bring you great
entertainment ior months on an ®d. battery.
siuple assembly plan with each sct. ONLY 17/8.
YES 17/6. Plus 2/6 P. & P. (C.0.D. 2/- extra).
datisfaction Guaranteed. Demonstrations given
daily. Tarts availahle separately if required.

AMAZING NEW INVENTION
AUTOMATIC
CAR LIGHTER

ONLY 1 o /_
We have been lucky enough
tn purchase 1,500 only of
the ¢ tully automatic Car
Cigurette  Dispenser/Lighters
hecanse ot a [rustrated »xport shipment. Or:ginally
made tn sell at abomt 43/-! Robust and ip-
genously designed in heavy chromium. Holds
packet of vigarcttes (amy make and size) you reach
out with one band. press a Lutton and a lighted
cigarette is in ¥our hapd! Can be fitted by abyone
munutas, For 6 or 12 volts {ull connecting
s—ualy one wirc tu connect! Each ove in
own wolured box, brand new asd untouched.
Only 10/-. add 2/- P. & P. (C.0.D. 2/6 extra).

Western Road, Hove, Sussex
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LETTERS

TO THE
EDITOR

THE ROLE OF BROADCASTING

SIR,——-I heartily agree with your editorial on the
.role of broadcasting (July P.W.). There is
undoubtedly a large audience for continuous pop
music which must be satisfied. What disturbs me
is the fact that, hiding behind a cloak of respec-
tability and desire to serve the public interests while
maintaining the highest standards. the BBC spends
very large amounts of money on pop artists and
programmes of popular music in an attempt to
compete with the existing commercial stations. Let
there be an end to this hypocrisy! A commercial
network using authorised frequencies should be
set up to provide programmes of continuous pop
music. The BBC should then channel its resources
into programmes of a high standard which inform
and educate as well as entertain and thus provide
a service which does fulfil the true function of
broadcasting.—J. A. D. LowRrig (Edinburgh 12).

THE GOOD OLD DAYS

IR,—I expect the photograph shown on this
page will interest some of your readers. It is
a capy of a very old print that I made of my set
when the BBC first started up. I applied for and
obtained an experimental licence. My first sets
were crystal with basket coils and
1 made up several of these and
sold them to friends. My photo-
graph shows a straight three, h.f.,
d,, 1.f. For h.t. I used lots of 45V
torch batteries.

T also made a very successful
one valve crystal reflex which 1
turned into a portable set. With
accumulator and torch batteries
it almost needed a porter to
carry it and T was granted a
separate licence for it when [
took it to Leeds on holiday.

One memorable night T recall
is when I sat up to hear the first
BBC relay broadcast from

America. Those were the days
when | was supposed to be
experimenting for the elimination
of atmospherics! —F. GRIFFITHS
(Middlesex),

PRACTICAL WIRELESS

The majesty of a bygone age:
built by F. Griffiths in the earliest days of the BEC.

November, 1964

Whilst we are always pleased to assist readers with their

technical difficulties, we regret that we are unable to supply

diggrams or provide instructions for modifying commercial.
or surplus equipment. We cannot supply alternatlve details

for receivers described in these ges. ANNOT

UNDERTAKE TO ANSWER GUERIES OVER THE TELE-

PHONE. |If a postal reply is requirad 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.

A READER’S THANKS

JIR,—Recently I had a request published in your
“Letters to the Editor” page asking for
information concerning the No. 19 set.

The response to my request has been tremen-
dous and 1 would like. through your pages, to
express my sincere thanks to those many readers
who have helped me.

Although 1 have answered and am still answer-
ing letters received, would those readers who do
not receive a letter within the next few weeks
please accept this as acknowledgement of their
services (some readers will aiready have received
letters) as I have recently been transferred and fear
that I may have mislaid some of the letters
received.—T. L. RicHARDS (South Canterbury,
New Zealand).

H.R.O. BANDSPEADING

IR,—I have been a keen H.R.O. owner for some

time now and I know it is a grand receiver for
the SWLs as well as the ham. However, I wonder
if any reader of P.W. has ever thought of adding
a four-gang bandspread capacitor in parallel with
the main tuning gang. I came across the idea
when I purchased a few extra bandspread coils for
my set. On trying two of these coils I found the
bandspread set screws in all but one of them were

this magnificent receiver was
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RADIO SOCIETY OF GREAT BRITAIN

International

RADIO

GOMMUNIGATIONS
'EXHIBITION

SEYMOUR HALL, SEYMOUR PLACE
MARBLE ARCH, W.I

OCTOBER 28th to 3Ist (Wednesday

to Saturday) I0 a.m. to 9 p.m.
FIFTH ANNIVERSARY FLEET AIR ARM DISPLAY OF

AIRCRAFT CARRIER RADIO CONTROL ROOM
POST OFFICE ENGINEERING, ROYAL AIR FORCE, ARMY
DISPLAY & DEMONSTRATIONS
COMPETITIONS OF HOME CONSTRUCTION EQUIPMENT
LATEST RECEIVING & TRANSMITTING SETS
NEW TV & V.H.F. AERIALS and MASTS
EDUCATIONAL & BOOKSHOPS DISPLAY. MOBILE EQUIPMENT

Win £140 Hammarlund HQ [70A
Latest Communication Receiver

(EXCHANGE THIS ADVERTISEMENT FOR ENTRY FORM AT DOOR)

ADMISSION 3/'
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loose, the threads being stripped completely.
Putting the coils back in the H.R.O. resulted in a
lot of crackling in the speaker and 1 found that the
loose screws were the cause, hence my thought of
trying an alternative method of bandspreading.

I think the value of the H.R.O. tuning capacitor
is 225pF. The problem is what value of band-
spread capacitance would be needed to obtain the
desired results?

Perhaps one of your readers has already made
this modification to his H.R.O. receiver and would
be good enavgh to let us SWLs have a bit of gen.
on same as | am sure that many readers of
Practical Wireless who have an H.R.O. would
welcome this information with open arms.—A.
TayLoOR (Blackburn, Lancashire).

PRE-WAR FIELD DAYS

SIR.—It was indeed delightful to read P. O.
Hubbart’s letter in the August issue of P.W.
about pre-war field days.

I believe that the field day in 1938 was my first
and that I went out to Shirley Hills with
G3FP. 1 was an active SWL in those days and a
keen radio enthusiast, Ron Haddow. used to pick
mc up in his Aerial four-square sidecar and we
would go to the Thornton Heath Short Wave
Society meetings.

I have not heard from Croydon hams for many
years, although 1 have had the pleasure of
contacts with G5BZ and G61X since coming to
South Africa.

I believe that G4AA was lost in a Beaufighter
in the early days of the war and that Alvar Liddell
became a budding baritone and made several
records. .

I am not active but still hold a call sign—ZS11Q
—and I was formerly ZSSYF and G3BYFE. I do
dabble with radio occasionally and T really would
welcome a line or two from some of the old-timers,
and the SRCC meeting place at South Croydon
would certainly be in for a visit should I ever
manage a trip to Britain.—P. J. W. SawyvEer (98
Woodley Road, Plumstead, C.P., South Africa).

CORRESPONDENTS WANTED

IR,—I am about to build the G.P. Communica-

tions Receiver described in the January, 1963,
issue of P.W. and would like to correspond with
any reader who has already built this receiver.—
H. BINFIELD (4 Elm Road, N. Colerne, Chippen-
ham, Wiltshire).

IR,—I would very much like to hear from other

readers who have an interest in DX-ing and
radio construction and are about 17 years of age.
—DesSMOND WALSH (Ballylynch, Carrick-on-Suir,
County Tipperary, [reland).

IR,—I would like to correspond with someone

of my own age (14) and in any country. I am
very interested in transistor circuitry.—RONNIE SNG
(327-H Potong Pasir, Singapore 13, Malaysia).

TR,—I would be delighted to correspond with
1.~ _any other P.W, reader of about my own age
H15) on anything concerning radio. My main
‘interest is SWL.—PHiLip RenLy (62 Grantham
Street, Kensington, Liverpool 6).

.

PRACTICAL WIRELESS

November, 1964

oIR,—I am interested in eclectrical and radio
service technology and would like to corre-
spond with radio service men from any country.—
V. A. SUNDARAMURTHY, B.Sc. (13 Veeraperumal
Koil Street, Mylapore, Madras 4, S. India).
IR, —1I started radio when I was seven. I am
now 11 years old and would like to correspond
with any radio constructors of my own age.—
TimoTHY PEARSON (37 Sunningdale, Round Green,
Luton, Bedfordshire).
wIR,—I am interested in radio and amateur radio
and would like to correspond with enthusiasts
of any country. I am 15 years old.—KEITH
BIRSE (20 Murphy Street, Invercargill, New
Zealand).
JIR.—I would like to correspond with other P.W.
readers who are about my own age (16). 1
am a keen SWL and | am studying for the RAE.
—WiLLiaM Morrow (Hill Street, Ballina. County
Mayo, Ireland).
IR,—I am 16 years old and have recently
purchased a CR100 receiver. 1 would very
much like to correspond with anyone who owns
one of these receivers.—R. CoRR (53 Cecil Avenuc.
Enfield, Middlesex).

REQUESTS FOR INFORMATION ARE INSERTED IN
THIS COLUMN ON THE UNDERSTANDING THAT
READERS USING THE SERVICE UNDERTAKE TO
REPLY TO ALL OFFERS RECEIVED AND TO RETURN
ALL DATA NOTREQUIRED. BECAUSE OF THE LARGE
NUMBER OF REQUESTS RECEIVED, ILLEGIBLE WRIT-
ING WILL AUTOMATICALLY DISQUALIFY LETTERS
FROM PUBLICATION. FOR THE SAME REASON, WE
CAN NO LONGER GIVE SPACE FOR REQUESTS FOR
PAST ISSUES OF PRACTICAL WIRELESS.

Sir—I would be grateful if any reader could sell or
loanme...

... information on_different faults peculiar to the B.2
Type 3 Mk. 2 receiver.—T. PRICE, The Rose Gardens, Walling-

ford, Berkshire.

... a good course of home study for the R.T.E.B.—
R. D. Davis, 48 Kings Road, Sutton Coldfield, Warwickshire.

-. . the circuit diagram and/or operating manuat
for the 88 Walkie Talkie and information on the power supply
and L.f. amplifier unit No. 1 ZA 21531.—J. W. PURKIN, 13 Walnut
Grove, Redcar, Yorkshire.

...data on receivers R3118, 62B, A109, R220,—
A. McCROBERTS, 12 Banner Road, Glasgow, W.3.

...coil pack connections in table receiver Jonell
NY02204 and any information on a GEC radio, serial No.
304631 and a valve marked “E BVA 142”.—G. A. WooDs,
456 Longmoor Lane, Fazakerley, Liverpool 9.

... the wiring diagram with data and instructions
on how to convert a Pye Domestic Radio Receiver Battery Type
Vibrator, Model PE39B, SR No. 128507 (6V accumulator) to a
mains supply of 230V a.c.—E. P. ADIOKATCHER, Accra Line
District Office, G.P.0., Accra, Ghana.

. . the service sheet for English Electric TV model
No. 16C14.—1. L. PELLAR, 13 Severn Avenue, Tutshill, Chep-
stow, Monmouthshire.

...circuit  details for a ’scope built around a
CV1526 (701D) tube.—M. J. Woop, 21 Homelands Road, Sale,
Cheshire.

. .. a service sheet or the valve line-up of the Scott
Sixteen.—C. ORPIN, 29 Belmont Road, Whitstable, Kent.

...information on the U.S. Air Force Pulse
Generator TD58/GPN.—F. B. NorMAN, 33 Burlington Road,
Sherwood, Nottingham.

... circuits for Receiver Model 3/11, Power Supply
Type 3 Mk. 2 a.c. 90V to 260V. 6V Transmitter tuning 3-8Mc/s.
Receiver tunes 3-15.5Mc/s.—L. O. Turry, 120 Victoria Street,
Fairfield 83, Brisbane, Queensland, Australia.

...circuit and data concerning the PCR-3 Com-
munications Receiver.—G. Hussey, 66B Trinity Street, Farehan,
Hampshire.

-« . details of the cord drive for Ekco type U.199A.—
P. DORRINGTON, 383 Spen Lane, Leeds 16, Yorkshire.

...a copy of the circuit diagram of the RI1155§
communications receiver.—A~ J. Mulley, 59 Coote Lane, Lostock
Hall, Preston, Lancashire.
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DON’T MISS THESE BARGAINS

Transistor lerrite rod aerial with medium and
long wave coils with circuit. 7/8.

Oscillator Coil and set of 3 LF. transformers
1or trapsistor set with circuit. 12/8.

Midget 3in. P.M, Loudspeaker 3 ohm 12/6,
80 ohm 13/6.

Midget 208 pF +176 pl* two-gang Tuning
Condenser with trimmers for transistor set
I'nce 8/-,

Push-Pull Transiormer. Suh-miniature 8/6.
0005 mid. Singte Tuning Condenser. Solid
dielextric  lin, spindle for traneistor of
Crystal set, with spindie tapped 6 BA. 2/6.
Zenerdiodes for voltage control and stabilisa-
tion. Complete with cirenit diagram 3/6 each.
Pre-Amplitier. Made to Mullard design to suit
the 10 watt amplifier made to specilication.
New Unit. Simply needs valves. Trpe EF86.
37/8 cach.

46 Sets (Receiver/Transmitter pack set).
Unused sets complete except far crystals
Packed with pa:ts and casly rebuldable luto
ather gear. 19/ each. Post 3/-.

Battery Charger Kit. Comprises 5 atup. (rans-
former, 5 ammp. rectifier, metal case and meter
tn charge 6 or 12 volt batteries up to 5 amps.
With variable charge rate. 38/8 cach. Fost
and insurance, 3/6.

Mains Transtormer. 250-0-250 at 80 mA.
.3 voits, 5a. (Cormal mains input). 12/ each.
Carriage 2/8.

Output Transformer.,  Standard pentode
matehing type. 4/8 cach. 45/- per doaz
clide Switeb, Rub-miniature hut dpdt. 2/-
cach. 18/ per doz.

T.C.C. or Dubilier Tubular Condenxerlsé

mf 500 v. .o .. /- doz.
25 mf 500 v. .. .. 78 doz.
25 mf 350 v, .o 0o 8/~ doz
.05 mf 500 v. 00 . 5/- doz.
.01 maf 5300 v. e 4/~ doz.
{000} mf L00O 7, 5/= doz.
001 mf 1.000 v, ,, 8f- doz

002 1nf 1,000 v. . 00 718 doz.
003 mf 1,000 v, ., .. o eledoa
02 mif 750 v. ve .o .
0)mi Legd v . .. oo
Battery Charger Reetifier—selonium 12,15 v,
5 amp. 9/6,

Metal Chass punched for Mullanl 510
Awmplifier, - vomplete  with inner screcuing
sections and stove cnamelicd. 12/8 set.
Twin Twisted Lighting Flex——cquivalent
14/36, rubber insulated cotton covered
12/6 per 10¢ vard coil.

Moving Coil Meters.

0-500 microamp. 2in. ush . .. 17/8
250-0-230 microamp. 3}in. surface ., 27/6
750 microamp, 24ih. surface , . .. 178
0-20 milliamnp., 24 5 .. 1718
0-100 williatap. .. .. 15/-
0-300 mthamp. .. .. 15/~
0500 milliamip. 24in. Aush ., . 15/~

Filament Transformer. 6.3 v 1} amps.. 6/6.
Neon Lamp—inidget wire ¢nded. 1deal mams
tester, ete. 2=, Ex. Govt. 1/6.

Phillips Trimmers—0.30pF. 1/- ca. 8/- doz
Heavy Duty Test Prods—red and black with
plug-in lead attachments, 6/6.
Low Resistance Head Phones.
sets, cte. 7/6, plus 2/6.

Cold Cathode.Valve CV413. Voltage regulator

Tdeal crystal

or triguer switch i but ex-
2/- each.
Tag Panels. Idcal for constniclors, cxperi-

mental vilcuits, ete. 3 of each o 12 different
types, 5/,

Slydiok Panel Mounting Fuses with carrier,
5 amp, 2/- cach. 15 amp. 2{8 each.

Metal Rectifier, 250 v, 60-80 milliamaps ideal
for mains set or instrmment or to replace that
expeunsive valve. 4/6,

Piano Key Type Switches. 3 key tvpe 3/-
4 key type 3/9, 5 key type 4/8, post and pack-
ing 1/- regarlless o1 number ordered.

500 MW Amplifier. Uses 3 transistors, 2 of
which are in Glass B push pull 1ar battery
sconomy.  ldeal fittle amt lor babv alarnn,

record  player, mtercom, ete., ete. 1978,
sSpeaker 1278 extra.
Eleetrolytic Condenser—Bargain,  =ub-

mbatnre tyye 30 nied, Gy, made by T.040
118 per dozen (nunimum quantiny supplicdls
Transistor Set Cises. Finished in two tone
with dandle and back,  size 104~ 71 a3,
1Bf- cach pins 26 Carviage and [nsurance,

PRACTICAL WIRELESS

MAINS POWER PACK

Designed o operate transistor sets and amplifiers. Adjustable output
6v—0 to 12 volts for up to 500ma (class B working), Takea the place
ot any of the 1ollowing batteries, PPL-PP4-P§-PP7-PPY and others.
Kit comprises: maius transformer-rectitier, smoothing and load
resistor 5800 and 500 mid condensers, zener diode and instructions.
LReal snip at only 14/6 plus 2/6 post.

OUR BARGAIN OF THE YEAR

to build transistor 2 wave
superhet receiver at only
391/5.
“CORONET” Mk. iV
It fully covers the medium wave-
band aud that part of the long

waveband  to bring in R.B.C,
Light.  The circuit includes &
highly eflicient  wlaly acrial and

. 24 i PLM, speaker, Gverall size
approaimately 43 x 2% x Lin. Yuppaed colnpiete with carryimyg case.

Infra Red Heater
Make up one ot theee latest type

heat:rs, ideal sor bathroom  kitcha

hedroom. ete. They are sunple to make

from our casy to follow instructions—uses silica

enclosed element: designed for the correct infra-

red wavelength (3 microns), Price tor 730 watt element

and meial casing as illustrated 19/6 plus 2/6 post aud
insurance.

MOTOR BARGAIN

Silent running maine motor by very famous
maker. Idral for gramophone. tape recorder,
fan, ete. efe. 200-230 volts. A.C. shaded
pulistart, Sige approzimately 27 x 2} x Lhn,
2,750 r.p.m. Sbindle dilameter in. Spindle
length ;in. Brand new guarantced. Price
128, plus 1/- post.

THIS MONTH’S SNIP
GOOD COMPANION Mark 11l

The 6 transistar set with the
% transistor periorianer,
Incorporating all the latest
requic einents. Anyone who
can solder can make it.
Many thousawds atready in
use all over the country.
I'nll coverage of Long and
Medinm wavebands.

Fine looking cabinct. size
i1y & x din. QPP Out-
pit approx. 730 mW. Fx-
retlent reception of «difficult

stations like 208, Variabte
feed back mves encelient
tone.  Lomplete kit everys

thin for ONLY £4.19.6

Post and s, 5/-

YAXLEY SWITCHES

NUMBER OF WAYS OR POSITIONS

Poles 2way 3way 4way 0 way 8 way 10 way 11 way 12 way
278 2/10 311 A /- 4/6 418
KIBH] b 41 4{11 G- T
BTARE 416 Hi2 [0 ~f-
4/6 i 62 T R~
519 Ti- Ri3 1074 15/-
8/~ I8 1074 L3 184
1o To/6 15 1619 2Lis
124- 12/ H/6 198 2716 2
144- 1.4/6 174- 206G —_ —_—

167- 16/6 1916 2516

 way | pole, 3/6; 2 pole, 4/9; 24 way 1 pole. 15/-; 2 pole, 22/6.

Construelor’'s  paveel:  colnprises
motied two-toue cabimel as (lh
trated, tianng i, wo ang tamng
eonlen printed cirent. Costing
velne 37 t—ottered while supplies
last at only 19/G plis 296 post.
suitable lor vour nwn eircut o to
bnikl onginal ecinonit.  All parts
available at highly comnpetihve
priees, o ot miss this tremendons
bsargam,

| High

A Complete kit of parts |
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Speaker Bargain
12in. High- =y =

fidelity loud- | '
apeaker.
flax
permanent
magnet type
with stand-
ard 3 ohm
speech  coil.
Wi)l handle
up to 10 watts.

-.h!n-n.-_..'.‘

Brand

by famous
maker. Pricc 27/6 plus 3/6 1208t and insurance.

new,

Waterproof heater wire
16 yds. length, 70 wails, eelf regulating
temperature centrol. 10f-, post iree.

Fluorescent Light Kits

For pelmet lighting. cte. Kit consists of:
Super silent choke: 2 chrnme clips to hold
tnle; 2 bi-pin halders far tuhe and starter
with a starter holler. Kit A for 30 watb
tube at 27/6. Kit B jor 40 watt tube at 18/3.
Kit C for 2 x 2 ft. %0 w lamp 2§/~ Kit D
for 1 x 2 {t. 20 w lamp 15/8

Post and Insurance 2/6 per kit.

Building a 'Scope

2in. oscilloscope tube. American made
type No. SEP7. 6.3 v. 0.6 amp. heat2r
clectrastatic deflection  brand new “and
guaranteed with circuit diagram of ‘scope,
15/- each., Plus 2/6 post and insurance.

Adjustable Thermostat

Snitable

controlling furnace,
immersion heater etc. {an alan be used as a

for oven,
flamestat or “fire alarm, Made by Runvic,
approximately 17in. long and adjustable over
a range % to 550F. The contacts are rated
at 15 amps., %30 volts. Listed at £3 or £4
cach, these are offered at only 8/6, plus 2/6
postage and insurance.

fce-Stat
This f8 2 small thermostat which cats on
and off at aronnd freczing point. Has many
uscs, one of which ¢enhli be an ice warning
device to be fitted under your motor car.
Price 7/8. post 1-.

Refrigerator Thermostat
standard tvpe with adiustment for all normal
refrigerator teémperatures. 7/8, plus 1/- post.

Simmerstat Heater Regulator
Suitable to contro® elements, heater. soldering
irons and balling ringe up lo 2.500 watt.
Conmiplet= adjustable. normal price 55/- each,
speeial snip price 12/6. plus 1/6 postage and
insurance.

Suppressor Condenser
Stop  your
drill or other

-y
'ﬁ Conotrar appliances
W 3300 vB¢ interfering
with your or our meghbours’ radip or
television. dimple  instructions  given.

1/8 cach, 12/- dozem
Timer Kit

Special ofter of all components except
metal Lox to make maink operated
mterval titoer for photography  etc.,
12/6 plus 2/ post.
Flood Lamp
Controi

Pim  and gfull ewileh for

controlling photo flood lampa:

tiives two lamps ‘m serics,

two tamps full brillance and
lamps off. Himilar 2ontrol of
other appliances. With clr- -
enit 3/6 plus 9d. postage.

Where postage is not
definitely stated add 2/-
all orders under £3.

ELECTRONICS (CROYDON) LTD

266, LONDON ROAD, WEST CROYDON, SURREY
Post orders to: 43 Silverdale Road, Eastbourne, Sussex
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PRACTICAL WIRELESS

Be first to own the
only amplifier of its kind
in the world!

FANTASTIC PERFORMANCE STANDARDS

The SINCLAIR-X10 combined 10 watt amplifier and pre-
amplifier (Pats. applied for) is so advanced in design that it
outdates every type of amplifier ever made available to con-

FACTS YOU SHOULD KNOW
ABOUT THEX-10

Number of transistors—I|
Overall size—6 x 3 x $in.
-Input Sensitivity—ImY

Total harmonic distortion
—Less than 0.19

Qutput power—I0 watts

Frequency response—
5-20,000 c/s 4+ 0.5dB

Speaker impedance—I50Q

Damping factor—Greater
than 100

Quiescent consumption—
75mA

Supply voltage—[2 to 15
! volts.

Fully guaranteed

November, 1964

Amplifie

r
by

structors, hi-fi enthusiasts, experimenters and industrial users.

The unique eleven transistor
circuit specially developed for
this amplifier solves once and
for all problems inherent in
conventional transistor amplifier
design so that users of the
Sinclair X-10 system enjoy
far better reproduction, true
10 watt output for less current
consumption (the amplifier will
run for about 3 months from
two 4/- Ever Ready 996 bat-

teries) and great savings in
space AND COST. Furthermore,
the Sinclair X-10 is so designed
that with the aid of the manual
included with each amplifier
built or in parts) the purchaser
can select the tone control
and input matching system
appropriate to his require-
ments. This is truly the
amplifier of tomorrow—and it
can be yours today!

design
principles
performance

COMBINED 10 WATT AMPLIFIER AND PRE-AMP
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SINCLAIR

ELEVEN
TRANSISTORS

1mV INPUT
SENSITIVITY

PRACTICAL WIRELESS

Breakthrou

693

10 WATT
CUTPUT

NO
HEAT SINK

SIZE
6" x ¥

A%
Serd\

UNIQUE
4 TRANSISTOR
OUTPUT STAGE

" Another Sinchir
special feature —
these 4 transis-
tors do not get hot even at
full output because the cir-
cuit converts almost 1009,
of the power from battery
or mains unit into audio power for the ioudspeaker.

£5-19-6 «..c-

£6-19-6
Svay S £2-14-0

will power one or two amplifiers

+

Price, inclusive of
all ports and In-
struction Manual
for building X-10

READY BUILT
AND TESTED
including Instruc-
tion Manual

Mains Power

BUILT-IN
PRE- Wil
AMPLIFIER STk
4/- BATTERIE FOR 12 VOLTY
/ 3 OPERATION

for yours
tuday

PWM is the answer!

The SINCLAIR X-10 is the only
amplifier in the world which gives
you the benefits of this unique
system. The use of Pulse Width
Modulation (P.W.M.) ensures
much better transient response—
it is instantly noticeable the mo-
ment you hear it—no falling off in
the higher audio frequencies, no
intermodulation distortion and a
response curve so flat you could

SINCLAIR X-10 MANUAL

Supplied with every Sinclair X-10 (whether purchased
built or in parts for home construction) the X-10
Manual explains how the amplifier functions and how to
add the correct tone and volume control system to suit
your requirements exactly. A variety of systems is
shown, none of which will add more than a few
shillings to the original cost of your Sinclair X-10ampli~
fier, and because it is so simple to modify this part of
the assembly, further matching is very easy should you
change your type of pick-up or other input.

SINCLAIR RADIONICS LTD, COMBERTON, CAMBRIDG

Telephone
Comberton 682

draw it with a ruler! Eleven tran-
sistors, four of which are used in
a new type of eutput stage and
P.W.M. plus many other circuit
rafinements result in an amplifier
which is compact, rugged, stable
and does not require a heat sink
—and it costs so little. Used in
pairs the X-10 brings new depths
to stereo listening and there are
no channel matching problems.
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November, 1964

INCLAIR
MICRO-6

6-STAGE RECEIVER

Over 8,000
have been built
and are in use
throughout the
world

The Micro-6 continues unchallenged as the
smallest and most efficient sec of its kind
in the world. It uses only three Micro-
Alloy Transistors (MATs) in a unique
double reflex circuit to achieve perform-
ance normally obtained with twice the
number of transistors used. Vernier-type
tuning ensures easy reception of distant
stations. The output feeds into the feather-
weight ear piece (or the TR 750 power
amplifier for powerful loudspeaker repro-
duction) tuning is over the medium wave-
band with bandspread at the high frequency
]

You can build it

Build the smallest

ACTUAL SIZE

end for easy reception of Luxembourg.
A.G.C. eliminates fading. It is important
to realise that the Micro-Alloy-Transistors
which the Micro-6 uses not only give
extremely high gains and low noise ’evels,
but they consume only a fraction of an mA
from the two batteries used to power the
set, each cel} being smaller than an aspirin
tablet! Battery working life is over 70
hours! The Micro-6 cannot be too highly
recommended, both as an intriguing
design to build, and a most practical radio
to use.

'in a single evening

The Micro-6 uses components never

' before made available to the public, yet it

| follow the meticulously detailed instruc-
‘tions. All parts including lightweight

'is simplicity itself to build when you L
earpiece and B-page instructions manual

A.G.C.
| - 1
15‘:"':‘:' Zn‘c\lthp.'F. >— Detector —l
1st A.F, 2nd A.F. 3rd A.F.
Amp. = . Amp. . Amp.

- 59/6

“Transrista” strap for wearing
your Micro-6 on the wrist.
, Smart black nylon.

MALLORY MERCURY CELL
' —Type ZM312 (2 requured)
"Packof 6 06 each

“Never really believed such
results were possible. With
tonger nights, stations pour
in all round the dial. A
marvellous design.”

G.L.S., Leicester,

“l am very impressed with
the design and performance
of your little Micro-6, Until
1 built mine, | never dreamed
how usefu! the set could be.”
R.B.W., Reigate.

MEASURES ONLY
145 x 13/34 X fin.

WEIGHS LESS THAN
1 OZ. WITH INTER-
NAL AERIAL AND
BATTERIES

TUNES OVER M.W.
WITH BANDSPREAD
FOR LUXEMBOURG

PLAYS IN CARS,
TRAINS, BUSES
MODERN BUILDINGS
ETC.

MORE ENTHUSIASTIC COMMENTS FROM CONSTRUCTORS

“It turned out easier than we
expected and is going very
well indeed. Pleaze send me
one more and TR750 for
using with the Micro-6 we
are keeping at home.”

FT.F., Leeds.

SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE
Telephone: COMBERTON 682
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Radio Set in the World !

=3

SINCLAIR TR750 rhwe':rl;ts f:ryo(juarantee

P()WER AMPLIF] R When you deal with Sinclair Radionics Ltd.,
every effort is made to ensure your complete
satisfaction in all your transactions with us. All

goods are guaranteed, and if for any reason
WITH BUILT-IN VOLUME CONTROL AND you should not be delighted, your money will

ON-OFF SWITCH be refunded in full immediately, without
question. This is how confident we are you will
be thrilled with your purchases from us.

FULL SERVICE FACILITIES ALWAYS
AVAILABLE TO SINCLAIR CUSTOMERS

= The extra-easy-to-build

SIZE( SINCLAIR SLIMLINE
2’X 2”@ 4 STAGE POCKET RECEIVER

Becanse the Slimline ls a littie larger than the Micro-6.
it 15 the ideal constructional transistor set for new-
comers. Nevertheiess, it |s completety seli-contained
DE I and has butlt in ferrite rod aeria) and user .
b standard PPb battery. Yet it only measures 2'b/,
1M}, x %in. The Shmline tunes over the nwediun.
THE MIGRO.G OR sLIMLINE waveband and its great power and quality ensure
cholce of many stations at hotue and abroad, This it .
:gun tooking get backed Ilzy :n the
vantages of being a Binclalr design,
. All parts Inciuding royal biue and gold 49’6
Makes- a car-radio, also a Powerful case, earplece and Instructions corae to

record player, intercom, etc.

Measuring only 2 x 2in. and having its own built.in SINCLAIR MICRO"IM" ECTOR

volume control and on-off switch, the TR 750 has a full . s .
750 milliwatts of undistorted output power for An invaluable aid in tracmg faults
10mYV into 10 K ohms. Frequency response is from 30

to 20,000 c/s within + | dB. The output of this amplifier

enables it to be used as a powerful car, domestic or Using 2 Binclair MATs, the Micro Injector generate

i i the Mj or Slimline re- and injects a signal into any part of equipment 8t any
poycahitfradiofusccliiwich ichoxy ireyuency from 1 kcys to 3¢ Me/s to locate faults rapidls
in radio or rudio equipruent, Measures only 1.8in. x

ceivers, and a2 plug for connecting the TR 750 to either

of these sets is supplied with it. The TR 750 will _also 1.8i0. x 0.5in. excluding probe, it Is the smallest and
make a useful hi-fi record reproducer singly or paired most efficient of all signai Injectors—and It Is inezper
for stereo. There are many other uses for the TR 750 sive tool ;Vi;h xulu lmtmcuon;. Tl:‘t:.s standard 6d.
hich is available for building yourself or ready built battery which will last about 6 wonthe.
and tested i Y All parts and ' Ready 32/6
: instructions 27 6 Built
come to
Parts for building Ready built
with instructions and - v
come to Tested

r———————————————————--—-——————-———--———

1
TO SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE i

|.’Iease send items detailed below £ s, d. i NAME Phone: COMBERTON 682 1
I. { ADDRESS SO00000000 560006000 1
i TOTAL ¢ { BLoCK LETTERS'PWII'

4 3 S —————
L”u“‘h . "ﬂ'“ ﬂu}/rhaom/_mozvmiﬂ--__-__--_-___-_--____-I-----

www americanradiohistorv.com


www.americanradiohistory.com

696

SERVICE SHEETS

SERVICE SHEETS for all makes of
Radio and TV 1925-1964. Prices from
1/+  with free {fauli-finding euide.
S.AE. inquiries. Catalogues of 6.000
models. 1/6, Valves, modern and
ohsoiete. Radio/TV  Books. S.AE.
ists.  HAMILTON RADIO, Western
Road. St. Leonards, Sussex.

SERVICE SHEETS, Radio and Tele-
vision, 3/6 post paid. VEST AND
EMERY, 17 Hollgarth St.. Durham.

SERVICE SHEETS: Radio, TV, 5.000
models. List 1/-. S.A.E. inquiries.
TELRAY. 11 Maudland Bank, Presto-.

S.E.S. SERVICE SHEETS for all TV
Radio and Tape Recorders. etc. Last
1/6 plus S.A.E. SUN ELECTRICAL
SERVICES, 38 &St. QGeorge’s Road,
Hastings, Sussex.

SERVICE SHEETS, also current and

obsolete Vaives for sale. JOHN
GILBERT TELEVISION. 1b Shep-
herd’s Wi2.

Bush Road, London.
Phone: SHE 8441.

SERVICE SHEETS
4/~ ea., plus postage

We have the largest display of Ser-
vice Sheets for all makes and types
of Radios, Televisions, Tape Recor-
ders, etc., in the country, and can
supply by return of post.
To obtain the Service Sheet you
require, please complete the at-
tached coupon:
From:

Name:
Address:

To: S.P. DISTRIBUTORS
44 Old Bond St., London, W.I
Please supply Service Sheets for the
following:

Make:

Model No.:......
Make:

Model NOu.mwsmrmmmen R2di0/TY
Make:

Model No.:.... ..Radio/TV
I also require list of Service Sheets

at 1/6.
| also require list of Manuals at 1/-,

(please delete items not apphcable)

I enclose remittance of.
MAIL ORDERS ONLY

. Radio/TV

RECEIVERS & COMPONENTS

TRANSISTORS now  half price.
unmarked but tested packets of 16:
unmarked, untested packets of 40:
duds suitable as diodes packets of
80, All packets 10/- each. postage
1/-. Four packets post free C.W.O.
K. R. WHISTON (Dept. PWT}, New
Mills, Stockport.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

N T3 per line  or  part
I average tive words 1o hne,
minimum 2 lines. Box No. 1/« extra,
Adyertisemeits nust be prepayd and
addressed 0 \d \u-llhvmenl
Manager, Wireless,"
Tower lampton  St.,
London W.¢.2,

RECEIVERS & COMPONENTS

(continued)

November, 1964

RECEIVERS & COMPONENTS

(continued)

DIRECT TV REPLACEMENTS LTD..
larg2nt stockists of TV Components
in the UK. L:ne Output Transfor-
mers, Frame Output Transformers.
Deflector Coils  for most makes.
Official sole suppliers for many se:
maxers. Same day Dispaich Service.
Terms C.O.D. or C.W.O. Send S.A.E.
For quotes. Dav and Night Telephon=
GIPsv Hi.l 6166. 126 Ham:iton Road.
West Norwood. S.E.27.

TRANSISTORS! Give-away price.
NKTI124 5 Power 7Type, 6 for 10/-,
28017 4W, up to 60Mc/s, §/- each.
Post frex> G. F. MILWARD, 17 Peel
Close, Drayton Bussett Staffs.

RESISTORS' You can't resist this!

.. IW 2W Polvthene wrapped on
("\'ds of 10, Mixed values and watt-
ages £2/107- per 1.000. G. F. MIL-
WARD, 17T Peel Close, Drayton
Bassett Staffs.

SPEAKER REPAIRS, cones fitted.
Satisfaction guaranteed. L. S.
REPAIRS. Pluckley, Ashford. Kent.

TUBES—FAMOUS MAKES!
MW43/69, AW43/80, MW36/24, AW43/88
etc. Fully screened, aluminised, 100% new
(except giass). Mostly £4.15s. (1276 cge.).
LISTS. One Year's Guarantee Card.
STOP PRESS!—BYI00/PY800 57/- doz.
U.26 (equivalent) 876 each!

P. BEARMAN, 43 Leicester Road
New Barnet, Herts. Tel.: BAR 1934,

SILICON TRANSISTORS p-n-p, max.
ratings 20V, 50mA, 33mW,_ 2uA leak-

age. Minimum beta of 10 at 5maA,
1/6 each. Detector diodes 6d. “ By
return ”’ service. LONGLAND'S, 341

Hounslow Road, Hanworth, Middx.

A.1. POST FREE BARGAINS. Guaran-

teed reclaimed valves. Send for full

list to Depi. MO/W. Al. Radio Com-

?é)nen‘ls. 14 The Borough. Canterbury.
ent.

NEW VALVE TESTERS £12.
Molineux, Lowfleld Heath, Sussex.

VHF CUMMUNICATION
RECEIVER 1392

15 valve

R & R RADIO & T V SERVICE

Dept. P.W.
MARKET STREET, BACUP, LANCS.
Telephone 465

SALVAGE VALVES Tested before dispatch

6113 4/6 10Pl4 5/- PLs2 3/6 20P4 6/8
6LIR  4/6 20P53 6/8 LUsOL 7/6 30P16 5/-
EFs0  1/8 30P4 7/- 10Fi 1/6 PCCS4 4/~
KCCR2 8- 6F15  5f~ 20F2  5/6 PULR3 5/
BCLS0 3/6 EBY1 1/- 3B0FL1 5/- PYs1 3/8
BT 5{« FEia3 5/« PY32 8/- 1301 6/
Piad  8/- 63012 4/« BU4GT 5/- 10P13 §/6
POFS0 4/- 20P3 8/ 6FL 2/6 2Dl 2/~
PLREL 5/ 3UPLL 4/~ ECCSL 8/- 30P12 5/«
PZ30  5/= PL3S 8/ EYBS6 4/ PY32 bj-
32y §j-  PCLBZ b=

Speakers, Ex-TV. 5in. round, 6 x 4in. 3/8; 8in.
round, 8f«; post 2/,

overing Line Output Transtormers available. Btate ast
95-155 Me/s model No.
{2-3 meters) Turret Tuners, 3/-, post 2/,
Police, Afr- Sean Coils ete, Quote set model No, with all en-
craft and yuiries aud S.A.K. for prompt reply. All goods
Amateur subject to satisfaction or money retunded.
Broadcasts
FPower

P
auired 240- 250 volts at 80mA, 6 '}v at 4 amps
.size 14X 10 x 101n. £6.15.0. 15/-,

4 VALVE 4 WATT AMPLIFIER
“‘C’ Core trans-
formers. A.C.
Mains 110/230 volts

600 ohims or high

impedance input.

Output 600 ohms.

Controls: On/Off

switch, Gain control. 1ndicator light
Valve inspection panel. 19 x 7 x 7in. Brand
New in makers cartons. £4.5.0. Carr. 12/6.
TRANSMITTER. 1.75-16 Mc/s 3 waveband
tuneable, grid modulation using 813. Used

Zomplet,e wn,h all valves, circuit £7,10.0.

184

\I()\'l\'(- [ ()IL HEADPHONES. BRAND
NEW. Chamois padded, complete with iack
plug 15/8. Post 2i-

ROTARY TR: \‘\ISIAOR\ll‘ RS, 12V D.C.
input., 300V D.C.. 120mA output, note size
only 44 x 2in. 15/-, Post 2/6.

R.C.A. ARSSD RECEIVERS. Brand New.

£75. Carriage 30/-.

POWER UNIT, Type ZE12. Designed for

Canadian No. 52 receiver. 52/6. Carr. 5/-.

All No, 19 set parts avaitable,

B4 MK, IHL

Dipole and rod aerials 30/- per set, P. & P. 5/-

Microbhone with connecting p]ug 15/86.
& P. 2/-. Battery mput and phone plugs,

5/- each, P. & P. 1/6.

Manu other bargains. S.A.E. all enquiries

A. J. THOMPSON

“EILING LODGE"
CODICOTE, HITCHIN, HERTS

Phone: CODICOTE 242

www americanradiohistorv com

“HEATHKITS” can now be seen in
London and purchased on easv
terms. Free brochure. DIRECT TV

REPLACEMENTS LTD. Dept. PW7/9,
1‘76 Hamilton Road. West Norwood.
S.E.27. GIPsy Hill 6166.

60 kefs to 30
Mec/s. Crystal:filter, B.F.O., two r.{. stages,

Receivers, Marconi CR100.

etc. Good condition and working order.
£18,10.0, carriage £1.

silicon Rectitiers, § amp., 70 p.l.v. Only
B8d. each, post 3d. any number. American
Morse Keys with lead and jack. 4/8, post 1/-,
Power Units 230v. A.C, for R1132, P104, or
R1392, £2.5.0. Carriage 10/-,

V.ILE. Receivers P104(R1392) 10C-150 Mc/s.
13 valves. B.F.O., A.G.C., R.F. and L.F.
gains, tuning meter. In "good condition
complete with instructions to convert to
tuneable or can be used crystal controlled
as is. ,10.0. Carriage 15/-.

Head phuuom low impedance complete- with
lead and jack, new, 6/6. post 2/-,

(Carriage charges apply to England and
Wales only),

(X 40142 PORTIAND
2= ROAD. WORENING
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RECEIVERS & COMPONENTS

(continued)

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

FOR SALE

(continued)

ARMATURE REWINDS — Hoover

nior Exchange Service. Mod. 373/
119/1224 32/8 inc. post. Fields 15/-.
Send for list. JERVISE & TONGE
LTD., Ringwood Road. Brimington,
Chesterfield, Derbys. Chest

7526

Tel.:

FOR SALE

HAMMER  FINISH PAINT, The
modern finish for electronies. Can be
brushed or spraved. Blue or silver,
2),oz tins 3/6, 4 pint 7/6, 1 pint 15/-.
Post 6d. on any order. Trade .supple-d
FINNIGAN SPECIALITY PAINT
(pw), Mickley Square, Stocksﬂed
Northumberland.

MADE

MORSE gasy !

The famous RHYTHM RECORDED
COURSE cuts the practice time down
to an abeolute minimum!

One student, aged 20, took only 13
DAYS and another, aged 71, took &
WEEKS t0_ obtain 3 G.P.O._ pass
certificate. If you wish to read Morse
easily and naturally. Please enclose
t,wok:kz stamps for full explanatory
booklat.
To G3CHS, THE MORSE CENTRE, 45
GREEN LANE. PURLEY, SURREY.,

CONDENSER BARGAIN! Minlaturs
paper condensers, $in. x $in. Ideal
for transistor sets, .0001, .001, .002.

. .02, .04uf. Your choice 7/8. per
100 or £3 per 1,000, G. F. MILWARD,
17 Peel Glose Drayhon Bassett, Staffs.

ALBATROSS
ENGINEERING CO.

INSTRUMENT DIVISION

78/80 High Street, Gosberton,
Spalding, Lincs.

Tel. Gosherton 458

l’ranslﬂorned A.C. Millivoltmeter
% es. 10 m/v-100 volts.

* Inpur. ‘mpedance 3 Megohms

% Resporse 10 c/s-50 Ke/fs,

* PR

‘Transistorised Genu‘ator

“* Frequency 1 K¢,

* Output 200 mllllvolts variable at 5K ohms

* PRICE £1.10.8, Less Case.

Transistorised Model Control Receiver

% Frequency 27mc/s (variable).

“* 2 transistors.

* Cupply 6 volts.

* PRICE £1.19.8.
Transistor Test Set
Measures by Meter

“* Galn.

* Leakage. Current.

% Input resistance.

* Short Circuit.

* PRICE £5.19.8, Less Case
Transistorlsed Mixer Unit
Y 4 Separate channels.

% 4 Independent controls.®
* 1 Master concrol

* 10dB Gal

% 9 v. Supp

* PR[CE £5-19-8 In Case.

240 ELECTRIC POWER czezzEd

mm from 12 = CAR BATTERY
mmmm IDYNAMOTOR UNIT

S| | 109Ut 32v. cutpul 2002587 a1 150 10 220watty.
Pelect for TELEVISION, POWER TOOLS and all
Wniversel AC/OC FLECTRICAL FQUIPMENT gives
wondertul resulls Price ONLY £8 + 1o/ carniage
Send stamped envelepe for fuliiilustrated details

+o "SCIENTIFIC PRODUCTS, CLEVELIYS, Lancs

TESTED TRANSISTORS

All

new. few equivalent.
OA202

1/- each, Red or White Spots.

697

SUPER BREAKDOWN UNIT

Remote Controi Unit Type F. New in
sealed cartons, containing P.O. Relay 2,000
ohms Resistance, 100 volt Plessey Hand
Generator, Telephone Ringing Beil A.C.
8 amp Morse Key on base, 2 D.P. D.T.
Key Switches, Double Phone Jack, moulded
5 position 6 pole Yaxley Switch, induction
Coil tapped i-17-33 ohms, 7 Brass Scraw
Terminals on panels. plus Resistors, Con-
densers, Pointer Knobs. All in a handy
metal box with hinged lid and side fasteners.
Aiso web carry strap. Size i04in. x 10in. x
7in.,, 25'., post free Or items may be
purchased separately Relay 5'-, Hand
Generator 776, Beil §'-, Morse Key 4/,
Key Switches 51 pair, Double Phone Jack
218, Yaxley Switch 2'-, Ind. Ccil 2'=, Termi-
nals 7 for 2/, all post frea.

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/-.

2!/- each, XA10l, XA102, XBI03,
OA90, OC430, XAl12, XAlIll.

3/ each, OC44, OC45, OC70,
OC71, OcCsl, OC8iD, 0C200,
GETI6.

4/- each, AFI14, AFLI5, AFII7,
OCI70, OCi71, SX658, XU6l 1.

§!- each, OC72, OCI39, OCIl40,
OC204, ORP60, BY 100, GETS.

10/- each, OC35, OC26, OC28,
GETS57, 25O13. All new, few
equivalent.

ZENER DIODES 4.7 v, to 33
volt  watt, 3/6 each. |.5 watr,
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

ELECTRIC
SOLDERING-IRON

FANTASTIC
BARGAIN OFFER

nghtweight Pistol Grip handie
240/250v. A.C. Solid
copper bir. Detachable handle
forms cover for {ron when not in
use. With 4i#ft. Safety 3-core
flex. Indispensable for uome ]
every A}Lome h&m(liy- ONLY
man. oon to model
makers and a necessity 9/6
for every wireless en-
thusiast, Offered tor 1 4
you at this new amaz- )

ing price.
C. H. SERVICE,
Lusted Hall Lano,

(Dept. P.W.3)
Tatsfield, Kent

Bank of 4 Pye Sockets with plugs and leads
5/- set. Ever Ready Batteries, 90 volts plus
4% volts 4/6 each.

Plessey 2-4-12-25 way plugs and sockets
ali 5/ pair.

Jones Plugs and Sockets 4-12-18-24-32 way
ail 5/- pair.

Special nghtwai;ht 7in. x 4in., 3 ohm P.M.
Speakar, 6/-.

Metal Erames, suitable for stock, Job Cards,
Bins, Crates, 2%in. x Sin, 1216 per 00—
£4 per 1,000.

19in. RACK FITTING CABINET.
34" nigh by 21 deep with telescopic
drawer slides. Louvred sides. back and
toP. Brand new Swedish make, £4.4.0
only, plus B.R.S. delivery.

ECR Tube with Scmn and Base with
ECR 35 data. 25/a,

5UP7 Tube with Screen and Base, with

data. 30/«

201t. Steel Telescopic Mast, J0/-.

COLLARO
AUTO CHANGE
speed Gramophone Decks
Tested and guaranteed

Post free 50/- each
Brown or Cream

Copper Laminate Boaru. single or double
slded, 5/+ per squarc (oot panels. either
tyne 3ft. by 4ft., 38/,

High Stab Resistors. §%. 6d.; 2%. 8d.;
1% 1/-. Every six packed in 7T-compartment
linen finish component box. Unmarked.

Speakers. 3 ohm P.M, 5in, 5/=, 6in. C/=
7 x 4n. 7/ 8in. 81- 10in. 12/68.

U.K. ONLY

E. R. NICHOLLS

Mail Order :.nd Retail Shop
46 LOWFIELD ROAD
off SHAW HEATH, STOCKPORT,
CHESHIRE

www americanradiohistorv.com


www.americanradiohistory.com

698

FOR SALE
(continued)

5-TON FACTORY CLEARANCE,
Radio, TV Electrical Components, in
mixed parcels. Example: 28lb. mixed
parcel £1, pp 5--. Speakers, grilles.
valves, bases, i.f.s. covers condensers
etc. Hundred other :t'ms. S.A E. List
and Postal Orders to P. NEWTON,
16 Shalcross Crescent. Hatfield, Her's.

WANTED

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

MISCELLANEOUS

ALUMINIUM

Sheet for Radio Chassis and general
use. Cut to size. Also Brass. Copper,
steel, ege. in Sheets, Tubes, Rods,
Foils, Sections, etc. Write for FREE
ILLUSTRATED PRICE LIST. Callers
welcome.

SENMOR METALS. Dept, R/6
33 St. Johns Road, Ixdewoerth, Middx.

A PROMPT CASH OFFER for your
surplus  brand new Valves and
Transistors. R.H.S.. Beverley House,
Mannville Terrace, Bradford 7.

WE BUY new valves for cash, large
or small quantities, old types _or the

latest. Send details, quotatidns by
return. WALTONS WIRELESS
STORES. 15 Church Street, Wolver-
hampton.

WANTED
VALVES ONLY

Must be new and boxed
Payment by recurn.

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

WE BUY new Valves and transistors.
Amplifiers, Short-wave Receivers and
Components, etc. A.D.A. MANUFAC-
116 Alfreton Road,

NEW VALVES WANTED
"Any type, or quantity
CASH PAID
R.S.T. Yalve Mail Order Co.

211A Streatham Road
Mitcham, Surrey
Telephone: MITCHAM -6202

SOUND RECORDINGS

ISL: 0312
CONVERT ANY TV SET (nto an
osci:loscope. Instructions and_ dia-

grams 12/6. REDMOND, 26 St John's
Road, Hove, Sussex.

—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

November, 1964
EDUCATIONAL
feontinued)

RADIO OFFICERS se~ the world.
Seagoing and shore appointme
Our many recent successes provide
addicional trainee vacancies d
1964/65. Dayv and Boarding Stud

available.
WIRELESS

Grants and scholar,
Stamp tor Prospectus.
COLLEGE Colwvn Bav.

X_ —bE V-

2a
DON'T FUMBLE

with  Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable Wvay.
The Dryden Schoo! of
UNDERSTANDABLE MATHEMATICS

11 J. Dryden Chambers, Oxford
St., London W.I.

s

Ist lesson
and details

FREE

CHASSIS ETC.

Precision Wound Supersensitive Coils
—IDR| Dual-Range Ferrite Rod Aerial,
8 x £in. with circuits, 10/-; JDR2 Matched
Pair Dual-Range Coils with reaction and
circuits, 7/6; JDRXI Miniature Dual-
Range Coil with reaction and circuits, 3'6;
Printed Circuit Kit comprising 6 x 3in.
printed circuit {of 3 transistor Reflex Radio),
Ferrite Rod, All Coils with plans, 18/6, suit-
able Cabinet, 7/6; Radio or Instrument
Case, crackle finished, 8 x 5 x 4in. with
handles and front panel, 18/6. Add 1/-P. &
P., over 10/- add 2/-.

Production Undertaken of Coils, Chassis,
Metal Cases, lowest prices consistent with
quality. TRADE ENQUIRIES INVITED.

JETRONIC ENGINEERING CO.

{Dept. PW 1), 9 Western Road, Hove
(Catalogue of Coil Range, Metal Work, etc. 11-)

EDUCATIONAL

THE INCORPORATED PRACTI-
TIONERS in Radio and Electronirs
(ILP.R.E. Lid.). Membership Condi-
tion  booklet 1/-. Sample copy of
1.P.R.E. Official Journal 2’- post fres,
Dept. B Secretary, 32 Kidmore Road.
Caversham, Reading Berks.

)

Write NOW for free leaflet and further n Name. ]
detalls to . & S.. 20 Maude Street,

Darlington, Durham. Send 2}d. stamp. | Address n

] ]

] ]

COIL, METAL WORK, ETC. n semassemrsmmE®

METAL RADIO CASES BECOME " TECHNICALLY QUALI.

FIED ’* in your spare time. Guaran-

teed Diplomia and Exam Home-siuay

Courses 1n Radio. TV Servicing and
E

Maintenance, R.TE. City aad
Guilds, erc. High!y informative 120
age Guide—FREE. CHAMBERS
COLLEGE 363), 148. Holborn.

(Dept.
London. E.C.1.

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progressive
post in Radio, TV and Electro-
nics. Expert tuition for .LE.R.E.,
City & Guilds (Telecoms and
Radio Amateurs’), R.T.E.B.,
elc. Many unique diploma
courses incl. Colour TV, Elec-
tronics, Telemetry & Com-
puters. Also self-build kit
courses—valve and transistor.

Write tor FREFE prospectus and find out
how 1CS can help you in your career.

1CS DEPT. 541, PARKGATE ROAD
LONDON. S.W.l1.

EDUCATIONAL

A UNIQUE BUY! Recording. tape top

rand, 7in. 2400 ft. D.P. 25/-;
1,200 ft. 19/6d., P. & P.
spool. Bargains in all sizes. S.AE
for list. We repair, buy and
recorders. E. C. Kingsley & Co. Ltd.
132 Tottenham Count Road, London,

BOOKS & PUBLICATIONS

FIND Tv SET TROUBLES IN
MINUTES from the great book, The
Principles of TV Receiver Servicing,
16/6 all book houses and rad:o whoie-
salers. . If not in stock from Dept. B
Secretary, 32 Kidmore Road. Caver-
sham, Reading, Berks.

AUDIO, America’s foremost journal.
Year's subscription 43/-, specimen
copy_4/-. All American radio journals
supplied—list free. WILLEN (Dept.
40}, 6la Rrnadwav, lL.ondon, E.1A.

Principal

Marine Radio Officers

2-year full-time course for young men
aged |6 upwards, leading to 1st and 2nd
class P.M.G. Certificates and M.O.T.
Radar Maintenance Certificate.

Conversion Course {(2nd class m. Ist class).
R.T. Courses (for Full or Restricted
Licence).

For details write to

CITY AND COUNTY OF BRISTOL EDUCATION COMMITTEE
BRISTOL TECHNICAL COLLEGE

: E. Poole, B.Sc. (Eng.), M.l.Mech.E., M.|.Prod.E.

CAREERS IN RADIO AND RADAR

Aircraft Radio Maintenance
Engineers

2-year full-time course

for A.RM.E.
Licences, categories A & B.

Courses for Radar Rating in association
with the above.

Training given on the fatest types of Marine and Aircraft Equipment in newly equipped
Laboratories at

THE SCHOOL OF RADIO AND RADAR
Senior Lecturer: F. E. Baritrop

The Registrar, Bristol Technical College, Ashley Down, Bristol 7

www americanradiohistorv.com


www.americanradiohistory.com

November, 1964

BUSINESS OPPORTUNITIES

{F YOU are a Seif-emploved TV
Service Engineer wishing to increase
your profits by a least 25% and
receive free technical information
send S.A.E. for details to Box No 55

METAL WORK

CABINETS ®¢ CASES
CHASSIS

Anything in metal. “One-affs’” a pleasure.
Send your drawing for quate
Stove lled in any pr | finish

MOSS, WATSON
40 Mount Pluunt Straet, Oldhlm.
Lanes. N 9400

METAL WORK. All types cabinets.
cha -sis, racks, etc, to your specifica-
tions. PHILPOTTS METAL WORKS
LTD. Chapmén &t. Loughboroush,

SITUATIONS VACANT
(continued)

ILE.R.E.. CITY AND GUILDl a d
R.T.E.B. exams, Speciaiised
home-study course wm emure
success, For details of wlde range of
exam angd diploma courses in Radio
TV and Electronics. also new Practi-
cal courses with kits, write to 1.C.S.
lsDert.l 542}, Parkgate Road, London,
W1

A.M.l.Mech.E,, A.M.1.LE.R.E, City &
Guilds, G.C.E., etc.. brings high pay
and security. ' No pass—no fee
terms. Qver 95% successes, For
detalls of Exams and courses 4n all
branches of Engineering, Building.
Electronics, etc., wrlte for lds-page
handbook — FREE. L.E.T. (Dept.
242B). London, W.8.

RADIQ AND TV Exam. and Courses
by Britain's finest Home-8tudy Bchool,
Coaching for Brit.I.LR.E. City and
Guilds, Amateur's Licence. R.T.E.B.
P.M.G. Cert,, etc. FREE brochure
irom BRITISH NATJONAL RADIOQ
HOOL Russell Street, Reading.

RADIO TECHNICIAN

A number of suitably qualified candidates
will be required for training, leading to
permanent and pengionable employment.
{(Normally at Cheltenham but with oppor-
tunities for service abroad or appointment
to other U.K, stations.)

Applicants must be |9 or over and be
familiar with the use of Test Gear and have
had Radio/Electronic workshop experience.
They must offer ac least 'O level GCE
passes in English Language, Maths and/or
Physics, or hold the City and Guilds Tele-
communications Technician [ntermediate
Certificate or equivalent technical quali-
fications.

Pay according to age, e.g. at 19 £722, at
25 £929 (highest paz on entry) rising by
four increments to

Prospects of promouon to grades in
salary range £997—£1,6

Annual Leave :Ilowance of 3 weeks
3 days. rising to 4 weeks 2 days.

Normai Civil Service sick leave r.;ula:lans
apply.

Apply:

RECRUITMENT OFFICER (RT 17)
Government Communication
Headquarters, Oakley, Priors Road,
Cheltenham.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

SITUATIONS VACANT

(continued)

TY and Radio—AM.I.ER.E.
& Gu:lds. R.T.E.B. Cert.. etc.. on
* No pass—no fee " terms, over 85%
successes. For details of exams and
home tralning courses (including
practical apparatus in all branches
of radlo. TV and eleotrondics) write
for 148-page Handbook—-free B.I.E.T
tDept.  242G). Wright's Lane
London. W 8.

NEW VALVES!

Guaranteed Set Tested
24-HOUR SERVICE
1RS, 185, 1T4, as’it‘. 3V4, DAF91. DF91, DKoL

Citv

Lo, ner
AFd6, ée Dk! DL9]6 SET OF 4. 28/-
0A2 /9 DL35 /- PCL83 ‘!
1D5 /9 DLa2 /3 PCL84 -
IRS /g DLy4 5/~ PL36
185 1 1.98 PLS81 6/6
1T4 /3 LBul 171 PL82 51-
384 4/3 C41 PL83 bi-
Jv4 /= BF80 B/ 1.84 B/~
8Y3CGT 5/- CC40 6/ PY32 8/6
B6Z4G g CC8l 3/- PY33 8/8
€K1G / CC82 4/- Y80 4/9
6K8G /9  ECC83 4/3 PyYsl 5/-
g TG /3 Egcgg B! PY82 4/]71
TG B/ ECC g/- PY83 5/8
eg &/ ECF80 &/ U2 8/-
6X5GT I ECF82 /f U2 7‘9
der 30 P A o
12Q1GT | Ig 1.80 5/ UAE@O 5/-
L6G /8 CL82 6/ UAF42  8/9
PL1 g EF4l 5/9 UBC4l e/-
3LEGT = EF80 3/9 UBF80 5/8
35Z4GT q:g 85 4/6 UCC84 7/11
A2 B; 88 B/ ucess g/-
189 4/3 UCFBO 8/3
DAC32 T BL41 7/~ VCH42 ng
DAFOL ELB4 8 UCHSL Ig
DA 9.[ EYOL 5/86 UCL82 7/
Bgaa U EY88 8/~ VO U9
B b ome 5o o
Du%g I§ E2z81 a/3 UL4l 8/8
DK32 7/ PCCs4 5/3 UL84 5/9
DKol 4/3 PCC89 8/6 URIC 5/-
Bi‘({f)z 8/9 PCrs0 g/ UYal 7{3
56 6/ PCF82 6/- UY4l 3/11
DL3 6/8 182 6/3 UY8S 4/9
Postage 6d. per valve extra. Any Parcel

Insured against Damage in Transit 6d. extra.
0.0.D. Parcel 4/3 extra.

Otice address, no callers.

GERALD BERNARD
83 OSBALDESTON ROAD,
sTOKE NEWINGTON
LONDON, N6

Get your copy NOW...

“PRACTICAL WIRELESS”
RADIO AND TELEVISION
REFERENCE DATA

Contains full details of colour codes;

evaryday formulas, for calculating the
values of biasing components, potential
dividers resonance, gain, etc.; aerial

dimensions; a quick frequency-wavelength
conyersion table; stations and frequencies;
common symbols and abbreviatibns; notes
on amateur radio and a list of call-sign pre-
fixes; communication receiver |.F.s; wire
and cable data: battery equivalents; valve,
transistors and picture tube pin connections,
bases, ratings and equivalents. lustrated.

19s. éd. FROM ALL BOOKSELLERS

. or, in gase ofd;ﬂ‘culty I Is5. 6d. by post from
GEORGE NEWNES LTD., Tower House,
Southampton Street, London,
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RADIO BOOKS

TELEVISION & RADAR ENCYC.
Published Price 30/-. _ Book Bargain 8/
INDUSTRIAL TELEVISION
Publtlshed Price 15/-,  Book Bargain 4/8

STEREQO FOR BEGINNERS
11~ I'Il-(){nl'(l N S lg
SOUND & CINE FOR BE FINNERS 8/

AUDIO & ACOUSTICS by Briges il/e
A(\ll(\)l{l‘ ahout LOUII%L)(‘BK('I‘H by Briggs g/ﬂ

BINET Handbook by llrlzg 16
( l \( \u ve and TV
nts 4/~
os( lLL()S( ()l'l Book 58
USING an Oscliloseope 7~

OSCILLOSCOPE Equipment 5/8
MULLARD Circt». for Audio Amp. 7/
MUL LARI) Ref. Transistor Circts, 13/
EXTRA Equipment Tape Recorder 8/
TR A'\QIGT()R Circuits for Radio

Control of Models g/-
VICING Transistor Recelvers /=
TRONIC Novelties 5/8

TRONIC (,adzvls
MO Valve Data “*Wireless World"'8/8
l.\ ER* s Gulde to Radio,

2n 1itio 9/6
.‘\l()l)lal{:\ 'lransistor Cireuits for

Reginners 8/-
ABC of Transistors 5/8
ARC of Ultra Sonics 51!
ABC of Magnetism b/
#»BC of Missile Guidance 5/8
All books include postage. List S.AE.

SELRAY BOOK CO.

$0_ HAYES IILL, HA\ES. BROMLEY
KENT. . HURstway 1818
S

2 merres 4

The thrills of VHF Amateur Radio
can Now be yours for as low as 42/6
comnplete kit (by post, carrlage and
packing, 2/6 extra). Tuning range
70-130 Mc/s. Stamped addressed
envelops for free coby of literature
and full details. Newcomers to
Short-Wave Radio ask for details of
the famous '"Globe-King” kits and
receivers, Home and Overseas Sales,

JOHNSONS (Radio)
St. Martins Gate, Worcester

Football Pool Computer

Novel low-cost eirclit for forecastin,
Anajogue Computer. Multiplication an
division by electrical analogue. Simple
emonsiration of computer principles.
oth above circults for 3/8 post free.

Noughts and Crossez Machine, Fuyll cir-
cuit and {nstructions lor our fabulous design
3/6. Cannot be beaten!

Multimeter Kit. 18,000 o.p.v. 25 range kit
with Weston [01:A meter, only 85/-, (2.5A
range 4/- extra). Siamp for detalls.

\lultlmvlorn TK20A, 1000 33/
E(»L P KmOOOopv aslglp c&[g:

“ 95/8. 2
p Hlustrated
h-cu:et on request.

1 w- post 2/6

Audio — LF. — R.F, Osclllator, Simple
square wave elrceit giving oucpuc at audio
and radio frequencies up to 1.5 Mc/s. For
rapid “dead’ set testing, morse practice ete.
Variable amplitude. Baslc kit o! trmslstors.
condensers, 1esistors, tag s ﬂtrlFs pot, switoh,

nob. Price 10/-, post i/-, with circuit and
lnstructions

Precision Wirewound Resistors 1W,
1 ohm to 6K 1% 8/-; to 20K 4/3; % add 3d.
Your value wound to order.

High Stab Resistors. W 1 je« Full
standard range 10 ohms to 10M plus many
special multimeter values.

PLANET INSTRUMENT CO.
25 DOMINION AVENUE, LEEDS 7
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SEMI-AUTOMATIC
SPEED MORSE KEY

“BUG” SUPER -
7 adjustments,
preeision tool-
= od, speed
adjustable.
10 w.p.m. to
as high as
desired.
Weight 2ilb,
Price £4.12.6.
post paid.
LIGHT SENSITIVE SWITCHi=
Kit of parts, including ORP .12 Cad-
mium Sulphide Photocell, Relay,
Transistor and Cil‘Ccl)lit. etc., price 25/-

Plus 2/6 P. 12 mc]udmg
circult, 10/ each, plus 1/- P. & P.
wm&-‘;ww:—t—u—-—u
TRANSISTORS
oc4l /= 0OC84* 10/- GET573 12/6
OC45° 5/- OC139 12/ 2G1i0 17/6
0oC71 5/« OC140 19/- 2N458  20/-
ocm2* 7/~ OCl71 10/6 SB345 718
0CT3 8/- OC 10/6 Cl07  14/6
OC75 7/- 0C201 21/« AFI14 11/-
0C76 6/~ 0C203 14/- AFIL 10/6
oc77 8/~ GET104 6/- AF116 10/~
0Cs1° 8/« GETI105 10/- AF117 9/6
®Available in matched pairs.
SIEMENS SEALED HIGH SPEED
RELAYS

H96A, 2.2 ohm+2.2 ohm, new .. .. 12/6
H69B, 50 ohm+50 ohm, new ., .. 12/8
H96C, 145 ohm+145 ohm, new 60 . 12/6

, 500 ohm +500 ohm .. 12/6
HO6E. 1700 ohm+ 1700 ohm ex equlp 16/6

SERVICE TRADING CO

PRACTICAL WIRELESS

BUILD AN ]‘PFI( IF\‘"I:‘\/[(;RDBI'. UNIT

The ideal lnstrumPnL tor workshop, lab. or
tactory. This wonderful device enables you
to ‘‘freeze’’ motion and examine moving
parts as stationary. We supply a simple
circuit diagram and all electrical parts in-
cluding the NSP2 Strobe tube which will
enable you to easily and quickly construct
a unit for infinite variety of speeds, from 1
flash in several seconds to several thousands
per minute. New modified circuits bring
pnce down to 37/8 plus 3/- P. & P,

SP2 V2296 sTROBOI‘ROV FLASH-
TUBFE _made by Feuann brand new, LO.

base. Price 15/-. P. &

@: VARIABLE
TRANSFORMER Post Pazd

VOLTAGE

Input 230 v, A.C. Out.put.
at 1 amp.. tully
shrouded new. Also ava:labla
L. 2.5, 5, 8, 10, 12 and 20 amp.
4 Write for detalls.
Insulated Terminals
i available in black. red.
white. yellow, blue. New
15/- per doz. P. & P, 1/-,
D.C. AMMETERS
0-15 amp. D.C. M-Coil 2in. round .. 12/6
0-5 amp. D.C. M.I. 24in. round .. .. 11/6
0-500 Microamp. sub-min. 1iin.. dia.
Scaled 0-1 milliamp. .. 0o .. 21/«
Postage extra.

All Malil Orders. Also Callers at:
47-49 High x 3
Telephone: KINgston 9450

st., Kingston-on-Thames

November, 1964

ULTRA VIOLET BULBS

Easy to use source of UV tor dozens of prac-
tical and experimental uses.
12 volt 36 watt AC/DC SBC 6/6. P. & P. 1/-,
12 volt 60 watt AC/DC SBC 8/6. P. & P. 1/-.
Transformer to suit the above: Input 200-

A.C. Output 12 Volt A.C. 36 watt, 16/8.
P. & P. 2/6. Input 200- 240 A.C. 12volt 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, 9/6. P. & P. 1/6.

GRAAFF ELECTRO-STATIC

GENERATOR, fitted with
Motor drive for 230 v. A.C.
giving a potential of approx.
50,000 volts. Supplied absolu-
tely complete, including
accessories for carrving out
a number of interesting
experiments, and full instruc-
tions. This instrument
is completely safe, and
tdeally suited for School
demonstrations.  Price
£6.6.0, plus 4/- P. & P,

.C. VOLTMETERS
M.I. 2¢in. F.L. 12/8
Reot. M-Coil 3}in. Type W23 2425/-

VAN DE

v.A.C.

v. A.C. M.I. 2¢in. F.L,
0-300 v. A.C. Rect. M Coil 2yin 29/-
0-300 v. A.C. Rect. M-Coil 3¢in. ‘Vpe W23 55/-

A.C. AMMETERS
0-1, 0-5, 0-10, 0-15, 0-20 ampl F.R. 2}n. dia.
All at 21/- each.
l Personal Callers only: 9 Little News=

port $t.. London. W.C.2, Tel. Ger 0576
(off Leicester Square)

PADGETTS RADIO STORES

OLD TOWN HALL, KNOWLER HILL,
LIVERSEDGE, YORKS.
Telephone: Cleckheaton 2868

Blnzle Phase 230 V. 1400 r.p.m, 1 h.p. motor
Y. 26/~ . Less pulley, ‘24)-, Fully
nteed ex-washlng machine, Carr. 8/6.

‘One Sixth H.P. Motor 15/~ Post 6/9.

New Indicator Unit, C.R.T. 100. Complete
with two tubes, type VCRXUY93 and VCRX298
plus 21 small valves, Relays removed, 57/-
or less valves 32/-, Carr, 10/-, Sorry no
detalls on the unit.

New Boxed Test Set. 100 only. Type 350,
ocomplete with meter and case. No detalls.
37/8. Post 6/9.

{New_Condenser Parcel
=, Post paid.

ew 12in. Speaker with bullt in twester.
5 or 3 ohms. 28/8. Fost paid.

;l"w. Speakers, all 3 ohm, ex-TV Sets.
8in. round, 6 x 4in. and 5in., 3/-. Post 2/-,
Gfor 20/- Post paid. 8in. round. /-, Post
2/-. 7 x 4in. 5/-. Post 2/-

VALVE LIST
€x equipment. 3 months guarantee.
All Post Paid.

5/- | PL38 8/-

Mized. Send

EL91 1/8
CL8O  2/- 4/- | PYBO 3=
cc82  3/- 8/6 | PL82 3i-
EY51 2/68 4/- | PL83 3/-
EBF80 8 8/6 | PL33 3i-
EB9L 9d. 5/- | PY81 3/-
EL38 5/- 5/- | PY82 /-
EF91 9d. 5/- | PC¥80 4/~
6F1 1/- 5/- | PCCB4  4/-
6F14 5/- 8/- | VRI150/30 3/-
6F15 - 4/- | 1T4 9
6LD20  5/- 1/6 | 12AT7 8-
Joc2 5/- 5/- | 6CH6 1/6
10F1 - 3/ | 6X4 3/-
10P13 bl- 5/- | R18 3/6
6/- | ARP12 1/8
4/- | 807 5/~

0P14 5=

D 2/- )

F50 1fay doz. 8/-; 6K7 1/3, doz. 10/-; 6V6 1/9,
doz. 18/-; 6K8 1/9, doz, 18/~
Send S.A. E. for rare valve enquiry.

Rreaking up Mark Il Type 19 Sets.
Meter, 500 micro-amp.. 5/-. Post 1/9. Jack
Socket 1/-, Post 6d. Doz. 10/-. Post paid.
Jack 1/8. Toggle Switch Metal
€d. Post 6d. Doz 10/-. Post paid. Relay
{Type 3000 1/9. Post 1[9 Doz. 20/-, Post paid.
{Any other spare Send 2/- plus post to cover.

13 channels. Untested but com-
14in. 30/-, _17in. 50/-. Carr, 10/-.
|Well packed but sent at owner's risk.

Reclaimed Tubes. Six months guarantee.

14in. Mullard and Mazda 17/= Carr. 7/6.

i n. 30/-. Carr. 7/6.

A.R.R.L. AMATEURS RADIO
HANDBOOK 1964

New Edition 36/-. Postage 2/6.

HI-FI Year Book 1%4 10/8, postage 1/-,
Beginners Guide to Radio, new edition,
8/6, Postage 9d.
Diode Circuits Handbook by Rufus
Turner, 18/-, postage 1/-.

Radio Amatenrs l-,\amlnatlon Manusl
by R.S.G.B., 5/-, postag

British Transistor l)n e lory by Bradley,
8/6, postage 6d.

Guide to Broadeasting Statlons by W.W.
new editlon, 5/-, postage 6d.

‘Transistor Amplifiers for Audlo Freq-
uencies by Roddam, 45/-, postage 2/-.
Teach Yourself Radio Servicing by
Butterworth, 10/8, postage 1/-,

UNIVERSAL BOOK CO.

12 Little Newport Street London, W.(,2
(adjoining Lisle Street)

KITS

Top Band Receiver (also medium
wave BC)

£10.0.0

Top band transmitter (8 watts)

- £14.0.0

NOMAD car radio (I
output)

£6.19.6

Also transistors

[AF from 3/6; RF from 6/-]

components. S.A.E. list.

Transistor power supplies from
35!

watt

ENQUIRIES WELCOME ABOUT
ALL TYPES OF KITS, Write in to:

NORCOL LTD.

147 London Road, Yorktown
Camberley, Surrey
Tel: Camberley 3743

RES/CAP. BRIDGE /%

Checks all types of resistors, condensers
6 RANGES
Built in | hour. Direct reading
READY CALIBRATED
Stamp for details of this and other kits.

RADIO MAIL (Dept. F)

Raleigh Mews, Raleigh Street Nottingham

PAMOUS FOR THIRTY YEARS for
SHORT-WAVE EQUIPMENT ot QUALITY

H A C SHORT-WAVE
[] a [} KITS

H.A.C. werc the original suppliers of Bhort
Wave Receiver Kits for the amateur con-

structor. Over 10,000 satistied customers—
including  Technical Colleges, Hospitals,
Public 8chools, R.A.F., Army, Hams, ete.

IMPROVED 1964 RANGE
1-Valve model “CX”, complete kit, Price 34/8

Customers say: ‘Definitely the hest one-
valve 8.W. kit available at anv price.” This
kit contains all genume Short-Wave com-
ponents, a drilled chasyis, accessories and full
nstructions.  Reads t. assemble and, of
course. as all our products, fully guaranteed
FULL RANGE of other kits still available
including the famous model K price 77/«

Before ordering call and inspect a demon-
stration receiver or send for a descriptive
catalogue and order form to —

‘H.A.C.” SHORT-WAVE PRODUCTS
(Dept. T.H.), 44 Ol Bond St., London W.1
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“COMIPONENT SS II.]I D

TEL: TEM 1189 Dept. P.W.I18 2.4 EARLHAM STREET W.C.2.

Near Cambridge Circys. A faw minutes’ walk from Leicester Squara or Tottenham Court Road Underground Stations
HOURS OF BUSINESS: 9 to 6. Saturdays 9 to ). OPEN ALL DAY THURSDAY

CRYSTALS !!! CRYSTALS!!! CRYSTALS !!!

WE ARE NOW UNDER NEW MANAGEMENT AND WISH TO ASSURE READERS THAT
THEIR ORDERS AND ENQUIRIES WILL BE DEALT WITH PROMPTLY AND RELIABLY

We have a large and varied range of 10X, 10X), FT241 and FT243 types and will be pleased to send you our current list on request
(S.A E. preferred). Below are just a few of the many useful 10X crystal frequencies in stock.

5840 5842 5865 5870 5875 5880 6000 6010 6015 6020
6021 6040 6050 6070 6076 7730 7840 7850 8001.43  8007.69
8021 8036 8090 809! 8092 8103 8104 glo 8790 —_

most of stock frequencies including the above are offered at 5'- each. A special discount o 20% (4'- in the £} on all orders for
crystals in thase ranges amounting to 25/- and over. Allow éd. per xtal, P. & P.

Also in stock at 107 each: 2 Mc/s, 3 Mc/s, 4 Mc/s, 5 Mc/s. 15/ each, | M/c, 500 kcfs.
Sockets for all above typas |73 each, universal (3in. or %in.) 2/-.
Miniature twin crystals in glass envelope wire ended, 5/- each.
10xact 19887 § and 19937 § ke/s 10xac2 19987 5 and 20037 S ke/fs 10xac3 20087 S and 20137 S kc/s
10xnc4 20187 5 and 20237 5 ke/s 10xac5 20287 S and 20237 5 ke/s 10xacé 20837 5 and 20437 5 ke/s
10cax10 (single) 31 5 ke/s

Hi&H SPEED IMPULSE COUNTERS FOSTER VARIABLE
By DAYIS, WYNN and ANDREWS vo“age TRANSFORMER

Input 120-250V. output 0-260 at 3 amps
4in. dfal and pointer registers up to 100 and 4-digit or 280 at 2 amps. Brand new In cvlindrical
oounter, both manually re-settable. The drive to pot size 6iin. high plus lin. control knob,
'i?)o ocluntall' lsd})y a,r; l})nver‘xju tanoaper;;mnit 80 z]hal. diam. 8jin., weight 11 1b,

ere {s no loading of the pointer mechanism when )
digits are changed, and adjustablc pawls are Few only £7.5.0 p.&p.ar.

u'g)cafei::lrg;:nnca 100 ohms for nominal 50 volt DUB""ER “PU LSPAK"
CAPACITORS

og?{:.uon tbuL uze idocylce }wor;m reIlmbllv 1'1‘0ml 210
v at rates up Lo 10 impulses/sec. In eircult with

& thyratron or neostroh counting rates up to 100 1 . Latest type, 1,000 inFd, 250 V.D.C. size
impulses/sec are possible provided pulse width is DAVIS WYNN 4 ANDREWSL? 35 43in., 2¥n. diam.

restricted to keep mean ourrent to 100 m 12[6 p. & . 1/~

Highly suitable as readout element ror Gelger EHELTENNAM, INOLANS,
3 FIELD STRENGTH

counters tand %ml’lnr d(;vlcala where1 tharpolmm-
movement would give a clear Impression of change M ETERS
100 1u0 Mefs incorporates -1 mA meter

in rate of count.
telm«goeln aerial battery aperation

Brand now in individually
QU n nd 1.5 in Dblack crackle case.

sealod boxes...,............ M'1'6 p. & p. 2.
WIRELESS TRANS-REGEIVER |"*"*™™ 35/ » & p. 2.

TYPE 19 SILICON RECTIFIERS
Yl power pack for 12V, input covers | goop.Lv.ss0mAout T [@eacn, w00 p.Lv.
488 kco/s. C.W. or speech. Unmsted in /- each, P. & P.Ji- each.
#00d condition, fully valved.
£417.6 Liccip an L.T. TRANSFORMERS
Combined Mike-headset 17/, p. & p. 9/6. | Pri. 240V, Output 4.3V 5a 8/6. P. & P. 2/6
Aerlal variometer 17/6, plus 2/6 p. & p. LOU DSPEAKER

6-pin Power Connector §/- each, P. & P. i/-. | g P& 7. 2/8. 5. R
Control box 10/- plus 2/~ p. & p. 12-way connector lead 12/6 plus 2/- p, & . 2}8 BI6. 7. & P26, b, X9 15/6. T & e
T.S.R.3 RECEIVER

SELENIUM F.W. BRIDGE RECTIFIERS D N bty (CEmpI LD
BRAND NEW WITH MAKER'S GUARANTER A.P.N.I. RADIO
Plate alze 73 X 7! X THin. 18V max. input
£sd carr D.C.out 1 amp ,_' 3/6 plua 14- ALTIMETER
12v.p.C.12amps .. .. .. 11886 ¥4 e 2, .. 8/ plus 16 | Transmitter unit includes 2x855 acorn
12 ,. 18 . .. e . 1196 um 4 12/8 plus 1/6 valves and transducer. As usedln Wireless
O S o - . 3196 oo o o .12/ Dlllﬂ /! World wobbulator. 6/8. P, & P. 2/6.
12, &, © o o O&E di N;‘W ;nd -;zuarnn-t;a::lg‘:n‘:‘ozx{: AERIAL WIRE
g: o 33 o) o . a0 g 19 6 4/1{ Mers suitable for use in r\onjlunc- c1!*0()‘83'1}3)1dztal_pmsnc covered on drum. 10/8.
o . e s . 18 8 76 tion with above, tapped N e
24 L, 5 e e e 11150 UB lollowlnk voltages B3.45.08.6.10. 12 FOOT SWITCH
:;bs - ég w m ® o 1: i; g Z;g -24.30. cea [itn,1 vard of cable and two pinned plug.
. o e ws s - P.

Piate size 4i x iin. Z2ps & 60 e FOR CALLERS ONLY
12V.D.C. 8amps e e 19 & 218 4. 1196 . 4|y reandvarled @uantity of odd types
24 . 8 . oo oo . 1188 36 5 ., 2 50 w U6 ) of valves, many brand new, ail at 1/-.
s ., 8 . . .. B19 6 36 0 ., 4150 " 8/- | ench. Many other items
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TEST METERS |3209. 240
and Dot
DL enrrent to .';(N)un\: Re-

sistanee to L Meg.;
tanceto L b
-0 to
for Audio
Size: 33 x§ x1in.

lirada A,
voltg ap to 1n

Dec lbels row
Quipit juck
meuuuremenu

£,000 OHMS PER VOLT: 20,000 OHMS PER VOLT

| MODEL TP-58. Heudx vol-

ages up to LAY LLC. at

20,000 ohms per volt and

Coat 1onu oupev: D,
H

lcurrent to 500w Resis
tance to 10 Megs.; Capaci-
tapce to 0.0 F; Decibels

froin - 20 to 436, Size:
9.6.

£3.19.6.{34 x53 x 13in. £5.11

PANEL METERS

23 microatnpg LC. 24m. Prod.
cireular 58/8. 30 miernampe
[1X) in. Flush circuiar, 59/8
100 microamps, D.C. 2iin.
Flush cireular 38/6.  40'amps.
D.C. 2in. Proj. circular, 7/8.
500 wvolts A.C. 24in. Flush
cireular, 25/-.

DOUBLE BEAM

1596 equivalent
by Cossor  ($39
Hartley
Listed £

OSCILLOSCOPE TUBES
Anathier purchaser of Type CV
Cosaot
19l as used in Oscilluscopes
series)
& Erskine (k3 series)

and o

TRANSISTORISED INSU-
LA TESTER. Oue
.ldllxlt‘ll upemuuu no crank-
ing of generator. 3 testing
voltages 100, 250 and H),
easure  up  to  HU0
Megohms, Complete with
leather carrying case and

MOVING COIL STICK MIKE.
complete  with heavy desk
stand, and screened lead.
ONLY 59/6 (post 216).

ACOS 39/1 STICK MIKE with
screened lead and tahile stand
ONLY 32/8 (pust 1/6).

35/16 x 6 5/16 x 2{in. £8.19.6.

either 0-150 or 0-300 volts,

Brand new in Maker's test leads. ONLY £17.10.0. i
crater (Carriage 5/-). 25l- Lllustd. details on request. ch,iTeﬁL IB&‘::stnrllv(llIKl‘)‘:uiW—'iE
okl T el Y R -
HIGH FREQUENCY A.C.|SGPER CRYSTAL sTiok | 2ind. ONLY 15/- (post 1/6). |y 4 piaBLE VOLTAGE TRANS-
VOLTMETER. A First Grade | MIKE, complete with heavy | 15 OHMS P.M. SPEAKERS. [FORMERS.  Fully shrouded.
30000 OHMS PER VOLT Moving Iron Instrment with § jegk gtand neck cord, and | 8peclal Heavy Duty 12in- |Input 230 v. A.C. 50/60 cycles.
,00 fin. Mirror Scale, reading uplecrecned lead. ONLY 48/6| £5.5.0. Output 0-260 v. 2.5 amps. type
MODEL 500, Reads voltages up |to 130v. AL, at 400 and | (Gogy 276y Wharfedale WI2EG  12in. [£5.17.5. 5 amps. type £8
to 1,000 D¢ at 30,000 ohms per | 1.200-2.400 cveles. o sub-f o — 7 ____.{ for Lead Guitars, £10.10.0. |10 amps. type £16.10.0. Brand
poit aud AG. at 13000 aib.v; |stantial Oak - case  with|SPRAGUE CONDENSERS.| Wharfedale WISEG 15 in. |new import. fully guaranteed.
. £k (“{re“i‘oohll— SR removable lid —overall siz¢ | yeta) cased, wire end, New | for Bass Guitars, £17.10.0. |Immediate delivery and service.
ance to 60 Mega: Decibels xy 5 xp ¢ 5iin. Madefor thefy | mid. 1.000 volt and | 12in. wedge type speaker |[llustrated details on request.
from —20 to +54; Incorporates | air  Ministry b Everett 101 mId. 500 volt, 7/8 per{ cabinet, £2.17.8. (Please | —
internal  buzzer for audible |Elgeumb and in perfect laozen.  Special  quotes| add 5/- carr. sl items) |20/- CONSTRUCTOR’S PARCEL,
warmng of direct shorts and |grier, Brand New and Un- for qu’amities = Assorted colours wiring  wire,
blocking condenser for A.F. |ysed. ONLY £5. Can also be - CONDENSERS. 100 assorted |solder, resistors, condensers
output  measurements.  Hize [supplied jor 50 cycles, use | RESISTORS. 100 assorted | mica and silver mica. NEW |volume controls, tag panel.

values, our choice. New 7/6.

ALL NEW (post 2/6).

LINEAR AMPLIFIERS,

LG34, 4 watts, size 82 x 4} x 24in. high, £5.5.0, L45A
5 watts, size 7 x 7 x 5in. high, £5.18.8. Protective cover, 12/9.

L5/55 5 watts

HETERODYNE FREQUENCY METERS8 TYPE LMIl4.
125-20,000 ke/s in 2 band.

**Diatonie”
£12.12.0. Cover with carrying handles. 18/6.

£23,2.0. Cover with carrying haudles, 32/6. All
mains, and ex stock. Details on request.

stereophonic, size 104 x8 x Bin. £12,12.0, cover with carrying haudles 25/-,
10 watts Hi-Fi Ultra Linear Push-Pull, size 9 x 7 x 6lin. high.
L1/10 10 watts Hi-Fi Ultra Linear
gize 9 X 7 x 5in high, £18.13.0. Cover with carrying handles. 19/8.
30 watts Hi-Fi Ultra Lincar size 12} x 9 x 7}lin high, £18.16.0.
carrying handles. 25f-. 1.30 50 watis Hi-Ti Ultra Linear, size 14 % 10 % in. high,

“Conchord™
Cover with

lmown BC221 Frequency Meter, but has many additional features which increas-
its usefulness. Voltage “tabilisation eircnits and Cryetal control ensure extreme
aceuracy and In addition it is Htted with an Internal Mudulation switch to allow
use a8 a Signal Generator. Size only 84 x 8 x Biin.

Frequency range
This is the United States Navy Model of the well

Full information on request

amplifiers for normal A.C.

“Tripletone” Convertible Amplifier. size 10 x 