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‘LECTROPACK’

ETCHED FOIL ELECTROLYTICS

The Constructor depends upon the reliability of the components
he uses. The fact that so many designers specify T.C.C. Condensers
is evidence of their supremacy.

T.C.C. © Lectropack ” Dry Electrolytic Condensers are robust
yet compact and employ ALL-ALUMINIUM non-corrosive
internal construction. The range below is a useful guide to the
types available.

[ | . Dimensions [
Capacity S VCIE e Ce YinaRes e List
ur. s I - ype No. rice
Wkg. ' Surge Max. M/A L D
T 60-100 | 275 | 325 450 | 4 1% CEITHE | 16/-
60 - 250 = . 530 4% 12 CE 60 HE 28/-
100-200 |, = 650 1 13 CE 60 HEA | 28/-
100 350 | 400 450 23 13 CE 10 LE 13/6
200 ‘ " N 770 | 4 1 CE3I6LE | 24)-
60 - 100 " 4 500 4% 13 CE36LEB 23/
60-250 | ,, " 500 4 a2 CE 60 LEB | 34/
100 - 100 " s 550 4 11 CE36 LEA | 26/-
100 - 200 - - 700 41 12 CEG60LEA 33/
60 &0 | sso | as0 31 13 CE 38 PE 14/- List 140¢ contains the
60 - 100 | 500 42 13 | CE60PE | 29/ e S Trae

THE TE..EGRAPH CONDENSER CO. LTD

RADIO DIVISION : NORTH ACTON - LONDON * W3 - Telephone : ACOrn 006!

STENTEREO

STEREOPHONIC
SPEAKER SYSTEM

(Pat. App. 33293/58)

Corner Cabinet £7.10.0

Plinth for floor mounting 17/- extra.

H.F.810 and H.F.812 This consists of two corner loudspeaker enclosures, each
These are both 8” Units, with a handling capa- divided into two sections, the lower taking the form of.an
city of 5 watts. Frequency response, 50 c.p.s. infinite baffle. Into this may be fitted a W.B. Stentorian
to 13,000 c.p.s. Bass resonance, 45 c.p.s. speaker, H.F.810 or H.F.812, to provide the lower and

part of the middle register of sound.
For the upper and remainder of the middle register a
W.B. S.510 is used and the two units are coupled by a

H.F.810 incorporates a 10,000 gauss magnet
and has a steel chassis. £3.2.0 (inc. P.T.).

H.F.812 incorporates a 12,000 gauss magnet, Ccrossover unit.
is fitted with cambric cone and universal The high frequency spectrum tends to be directional, and
impedance speech coil, and has a die-cast provision is made in the upper section for rotating the
chassis. £4.3.6 (inc. P.T.). baffle to give the best stereo effect.
S.510is a 5" unit, with a 10,000 gauss magnet.
£2.2.0 (inc. P.T.). WHITELEY ELECTRICAL RADIO CO. LTD.
L£X.1500 Crossover Unit. £1.18.3. MANSFIELD - NOTTS.

www americanradiohistorv.com
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QUICK, EFFICIENT UP-TG-DATE COMPONENT SERVICE!

TWO-TRANSISTOR POCKET SET

Can Be

m— .
Buiit For

4'7/6 BUILD THE “SKY PIXIE " VEST-
POCKET TWO-TRANSISTOR PLUS
DIODE RADIO which gives a superh
pverfurmance and is highly sensitive.
Size only 4{in. x 3kin. x Jin., weight
it is a THREE-
STAGE receiver covering ali medium
waves, working ent rely off a tiny
“ pen-light * battery.  Every part
tested before despatch! SPECIAL
STEP-BY-STEP PLANS FOR ABSO-
LUTE BEGINNERS. Total buildir

cost including case, transistors, ete.- -
everything down to the last nut and bolt —ONLY 478 with plans. Pustage, ete

Can Be
Built For

37/6

POCKET VALVE RADIO

Anyone Can Build This Beautiful Precision Pocket Radio
In One Honr. No kuowledze whatever needed, our
Simple, Pictorial Plans take you step by step { You can’t
2o wrong.  Remarkably sensitive—covers all medinm
waves, iucl. Luxembourgd, Home, Light. size onty .
x 3in. X 5jin. Not & Toy! But a Real Valve Radi
Uses self-contained battery and is a really persunal-
phone, pockel radio with Detachable Rod Aerial.
IDEAL FOR BEDROOM, GARDEN, etc. We ccn
subply all the parts necessary. including Case, Screws,
Easy Step-by-Step Plans —in fact everything for the
Special Price of 37/8. (I"us 2/6 post, etc.) BUILD
YOURS NOW ! (Al parts suld separately)  Priced
parts list, ete., 1 9. Big demand certain—Send Today !

2he C.0.D. 2~ extra. (Parts sold separutely. Prived [arts list and plans 1'6.) (0.D. 2 extra.
RUSH YOUR ORDER TODAY!
RECORD CHANGER | ) )
h C: ful o 4 C B
AND o vors o ot ke, Tnsning owest B ror 107/6 COMPONENT

PLAYER BARGAINS!

B.S.R. MONARCH, 4-speed, ruiver auta-
chabger unit, model ITAX. Fully com-
plete with crystal pickup, ete. Brand
new— Limited Stocks Only. GIFT
£6/19 6. (Plus post and packing. 5,-.)
LATEST *“ COLLARO ™ 4-speed antn-
chanker. with Hi-Fi. pickup. Complete
in uaker's sealed cartuns. BARGAIN
£7 18,8, (Plus pust and packing 4/5.)
* COLLARO " JUNIOR, 4-speed. single
payers, with ervstal pickup. using Hii P34
cartridge. QUR PRICE 82 8. (I'luy 4 -
post aud packing.)

new  gircuit of the

in fact, everything !
despatch !

PLANS, ETC., £5/7/8.

possible price consistent with high guality. No
radio knowledge whatever needed . . . can he
~uilt by anyone in 2-3 honrs, using our very ©
fimple ensy-to-foliow disgrams. The territic
“ OCEAN-HOPPER
covers all medimn ami long waves, has razor
edge selectivity and evceptionalty goud tone.
Price alw inchides ready drilled and punchel
chasia, et of simple easy-to-follow plans -
Parts tested belore
Usen standarl octal-hase valves.
(low ruuning evsts—avproximately 1% watta!), Size 12in. € 6in. 2 Sin. Build
this long-range powerful midget NOW. TOTAL BUILDING COST INCLUDIN
(Post and packing 3,6

Priced parts lixt and plans 59, C.0.D. 2 - extyz.

BARGAINS!

Red-Spot Transistors, tested, 818,
White-Spot Transistors, tealed, 16 -,
Also all Mudlard and standard types
stocked.

Moving Coil P.M. Speakers. }ii. 17/6;
$iin. 19'8; Hin. 17 8; 8in. 19 6,”

ALL TYPES OF COMPONENTS
STOCKED AT COMPETITION
PRICES

For A.C s 2002540 volty

b)) Party sold  separately.
)

PRINTED CIRCUIT POCKET SET

BUILD THIS 3 TRANSISTOR POCKET RADIO . ., PRINTED CIRCUIT VER-
SION ! ‘i'be ** C'oinpanion ' is comparable in «engitivity (o a three-valve Lat-

tery wet. it in exceptionally mnall in size (44i0. v 2in. X 13in) and is a selr-

PRINTED CIRCUIT POCKET SUPERHET

BUILD THIS PROFESSIONAL-LOOKING, FIRST-CLASS 6 TRANSISTOR
POCKET SUPERHET THE '* TRANSIDYNE." Rize aniy Siin. x 53in. x iin,
Reantiful red and erearn plastic ease with engraved dial, set weighr anly 2007,
with batteries |

260 All purts sotd separately.

cnptained pocket radio that dees not need aerial aor earth.
speaher and covers medium and loug waves. Thi~ unigue little xet CAN BE
BUILT FOR ONLY 97 6. EVERYTHING INCLUDED ! (Plus post and pvking
Price list, ete., tid.

The: seaond I.F. Si
rond aeria) and 2
vet of its ki, it

1t has bnilt-in

GO 2 - pxtr,

e miedium and long waves. Works off twa No. 8 batteries,
Ze is reflexed to give additional audio gain. In-buit ferrite
.M. speaker. This TRANSIDYNE i< grobably the heat
i« simple to build and really «envitive. ALL COMPONFNTS

INCLUDING CABINET, PRINTED CIRCUIT, TRANSISTORS- IN FaCT
EVERYTHING CAN BE SUPPLIED FOR £11,15 -,
260 (Al parts 8 0d geparately. Price list, cirenit, ete., &do CLO .2 - estra,

(Plus post and packing

CAN BE Build this excoptionally

vh-

BUILT FOQR sensitive hikh efficiency

Pentode radio. User
nnique sserably

47 ﬁ tenn atl can be built

by anvone without any

radio knowled«e what-

ever in 43 mitmites, Handsore hlack-

crackle stee) pare with specindiy muide

black and wokl dint with stations
privted.  Size of mdie only @i,
Bine v i Covers wll Medita sd

Lubg waver —uses onty vne all-dry
hattery. HUF. conmumpiion anle | to
LAana. Usev personal phore,  lieal
for Bedrovm, CGarden, Haliday, ere,
BUILD THE * SKYROMA “ NOW !
Tosal building cost everything down
to last nut and bolt —47 8 (fustage
ete.. @ -1—with Inll set of clear, easy-
to-foliow plans. (Purte wold separ-
atply Priced Parts bivia & Pl

Il .00 2 - extrn

READ WHAT OTHERS SAY!

" - I WAS SURPRISED AT THE NUMBER OF STATIONS *
L. D.C.. of Worcester, writes. " — Juat s few linex to let Fou ktiow low
Weused 1 am with the mideet portable radio, 1 wis urprised a1 the
unmaber ol stations T could ged, with a vlear perforuance. "I'he price
wis i el burgtin. Huve yoa Hets of ather latgaite ¢ 1L e, please
send Ve =7

* 1 MUST SAY I AM VERY PLEASED -"

J. W. 5., of Scarborough, Yorks, writes, "—1 feel | nnest sy | avn very
pleasedd i1 the way you do business and if «t any tine | reqaire uny-
hing. oy et reconunend you to anyore, | rill el besiate 1o help
Mo

* I'VE BEARD MUCH PRAISE OF THEM—

4. E.. of Hilton, Nr. Derby, writes. " —  wuuld like one of Julir portable
tadio kits an F've benvd rnel praise of them —

THIRTY-TWO STATIONS RECEIVED—*

J. N., of Oxted, writes, ** Yesterday evening ou the Mediui Wi ve-

batud, between 10 o aml 10,50 e, 1 2 distinguishable

stations D L am very pleased with the wet, which v well worth the
money ~*

* WY DEEPEST ADMIRATION—"

J. R., of North Shields, Northumberlond, wyiter, **

Uhe bobest ntnl

direet denling of your titn B eamied trom tue ov sleeguwat
adwidbnation

** ITS PERFORMANCE IS ALMOST UNBELIEVABLE- ™
E.F.,of Ipswich, writes, "~ Far wu xmlt o et 1 hink it s o wondertnl
stativn etter with waple vobniee o N e periona 50 5 alinst

it Bleund it veq wi Hiteh

i Sl v e
Lve never been able to get un a farger ser

et

5

%
A S A P P S B SPS FEFPSo i

RD

69,

THIS TRANSISTOR SET

CAN BE BUILT FOR

ONLY
29, OFFER WHILE
STOCK OF PARTS

LASTS !- The “ 8ky-Scout ™ Pucket.
twosstage tonnsistor ret. aize unly
fine v sEine v 4fin. Covers all
wedinm waves wnd works entirely
o tiny M qenlight batiery
whieh costs 8d. and (e fuside cnse.
All parta tewied beivre despateh.
Can be built for 29 8, plius = - post,
amt  yncking, iucliniing  Cuse,
‘Irunsistur. STEP-BY-STEP PLANS
FOR ABSOLUTE BFGINNFRS,
Tt holtes ote 0L 2 - exding.

VERY 8PEC{AL

Parts soid sepnratety, prived piots
list & 19 16, VERY SIMPLE
TO BUILD

ELECTRONI

PRESTON STREET K BRIGHTON.

Suppliers {o

[ ralhves stoched, Regret no C.OD. ubrou:l.

Orders veceive prompt aitention. Cheques uccented. Cash on delfireri 2 - ertru.

Schools L niversities, Govermmnent and Reseurch Establishments

www americanradiohistorv.com
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BENTLEY ACOUSTIC CORPORATION LTD.

THE VALVE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.l. Telephone : PRIMROSE 9090.

EXPRESS SERVICE | C.0.D. ORDERS RECEIVED BY 3.30 P.M., EITHER BY LETTER, PHONE OR WIRE, DESPATCHED
THE SAME AFTERNOON, ALL ORDERS RECEIVED BY FIRST POST DESPATCHED SAME DAY.

ANY ORDER UT FO £10 ENSURER AGAINST D. \‘\ll\\slrll v Tlll“\tbl'l FOR ONLY 8d. EXTIRA., ORDERS OVER 210
1 FREL,
IA3 3/- 6C6 6/6,6XSGT 6/6 20P) 27/10 9006 6/-IDK96 10/— EL38 127/10 KTZ63 10/6 PZ30 120/1) UCF80 23 -

IAS 6/~ 6C8  12/6/6Z4/84 12/6/20P3  24/4| AC/PEN DL2  15/- EL4} 11— L63 6/~ QP2l 7/~ UCH2I 24/4
ICS  12/6'6C9  12/6.6Z5  12/6/20P4 127/10) 5 & 7 24/4/DL33  9/6/EL42  11/6 LNIS2 14/~ QP25 i5/- UCH42 11/-
IDs  17/5.6C10  12/6/6/30L2 10/-20PS  24/4'ACIPEN  'DL66 15/- EL8BI 15/~ LZ319 ¢%/- QS150/I5 UCHSI 1176
ID6  10/6 6CD6G 31/4]7A7  12/6'25A6G 2012 24/4/DL92  7/6/ELB4  10/6 MH4  7/— 10/6 UCL82 15/6
IHSGT (1/- 6CH6 12/6|78B7 8/6'25L6GT 10/- AC2PEN/ 'DL94  9/-ELSI S/— MHD4 15/9 QV04/7 I5/- UCL83 15/9
IL4 6/6/6D3  20/11!7C5 8- 25Y5 1006 DD 27/10/DL96 10/~ ELS5  10/6 MHL4 7/6 R2 10/~ UF4l 9

ILDS  5/- 6D6 6/6/7C6 8/~ 25Y5G 10/~ AC4PEN  DLSIO [0/6{EM34 10/~ MHLD6 12/6 RI2  12/6 UF42 19/6
ILNS 5/ 6ES 12/6 7DS  24/4/25Z5  10/6 27/10/DM70  8/6 EM7I  24/4 ML4  12/6 RI8  17/6 UF80 10/6
{NSGT 11/-6E1  27/10/7HT 8/— 25Z4G 10/- ACSPEN  EASO  2/- EMBO  10/6'ML6 6/6 RIS 25/I1 UF8S 106
IRS 8/-|6F6G  7/- 157 10/6 2526G 10/— 24/4 EAT6  9/6/EMBI 10/6/MPT4 (5 or SD6 12/ UF86  14/4
155 8/- 6F6GTM B/-7V7 8/6 25Z6GT ACSPEN/  EABCB0 9/ EN3| 34/9 7 pin) 24/4 SP4(7) IS/— UF89 10/6
1T4 6/6 6F8 12/617Y4 8/~ 17/S DD 27/10 EACS] 76 EYS} (Sma") MUI4 10/~ SP41 3/6  UL4l 10/6
JUS 10/ 6FI1  18/1/8D2 3/6/27SU 20/i1 AC6PEN 7/6 EAF42 10/6 0/6 MX40 27/l0 SP42  12/6 UL44 27/10
2A7  10/6/6FI2  7/6 8D3 7/6,2807  7/- AC/HL/ EB34  2/6 EYSI (Large) N37  20/11 SPé) 3/6 | UL46  15/-
2C26  4/-'6FI3  12/6 9D2 /-30CI 9~ DDD 15/-|EB4]  8/6 12/6 N108  i9/6 SU25 127/l0 ULB4 11/6
I013C  7/6/6F1a 27/i0/16CH 15/ 30Fs 8/~ AC/P4 8/~ EB9I  &/6 EYB3 17/5 N308 21/7 SUel 10/6 UM4  18/1
20 27/10'6FI5 16/~ 10C2 27/10|30FLi 10/~ AC/TP 34/9 EBC33 7/6 EY86 14/6 OA70  S/- T4l 24/4 URIC 1[5
X2 4/6 6F16  9/6 10FI  19/6/30L1 9/- AC/VPI EBC4l 10/ EZ35  6/6/OA7I &/~ TDD4 25/9 UU6 20/11
3A4 7)- 6E17  12/6 10F9  11/6|30PI12 12/6 IS/~ EVF80 10/~ ,EZ40 8/~ OB2 i7/6 TDDI3C uus  27/10
3A5  12/6/6F32  10/6/10FI8  12/6130P16 10/~ AC/VP2 EVFBS 9/6 EZ4l 10—, (zero bee) 25/9 UYIN 175
3B7  12/6/6F33  7/6/10LDI 8/6/30PLI 12/6 27/10 EBL2Y 124/4 EZBO  9/6/0C72 30/~ TH4B 27/l0 UY2l 7)1
D6 5/- 6G6 6/6/10LD11 16/9 31 7/6/ AL60 10/— EBL3| 24/4 EZBI 9/~ OZ4  6/- TH41 27/10 UY4l  8/6
3Q4 7/6 6H6GTG 3/— I0P13  17/6 33A/158M  AP4 7/6/ECS2  5/6 FC2A  25/9 Pél 36 TH233 34/9 | UYBS 10/6
3QSGT  9/6 6H6GTM 3/6 10P14 2072, 30/- ATP4  5/- EC54 & FC4 27/10'P2IS  10/6 TH2321 20/~ | V1507 5=
354 7/6 6/5G  §/-|11D3  25/9/35/S1 12/6/AZI  17/5 EC70 12/6/FCI3 27/10 PABCEO TP22  I5/- | VLS492A £3
3v4 9/- 6)5GTG S/6{11E3  15/= 35A5 11/ AZ31 10/- ECC3] I5/- FCI3C27/I0 15/~ TP25 27/10 VMP4G 15/~
SRAGY 17/6/6)5GTM 6/~ [2A6 /6 ISL6GT 9/6| AZ41  14/8 ECCI2 10/6 FW4/500 ~ PCCB4 %/ TP2620 34/9 VP27) 12/6
5U4G  8/6 6)6 S/6/12AH7 8/~ 35W4 8/6 BJ6  25/9'ECC33 8/é 10/~ PCCB5 12/6  TY86F 20/11  VP4(7) 15/~
SVAC  11/6/6)7G  &/— 12AHB 10/6/3523  10/6'BL63  7/6 ECC34 25/9 FW4/800  PCF80 9/- Ul6  12/-'VP4B 24/4
5x4G  12/6 6]TGT 10/612AT6 10/6/35Z4  7/6 CI 12/6 ECC35  8/6 10/- PCFE2 12/6 U18/20 10/~ YPI3C 7/-

5Y3G 8/- 6K6GT 8/~ 12AT7  8/-35Z5GT 9/, CIC 12/6 ECC8I 8/- GZ30 10/6 PCLB2 12/6 U22 8/- VP4l 6/6
SY3GT 8/6{6K7G 5/- I2AU6 24/4 4IMTL 8/-/CBL!) 27/10 ECC82 7/é GZ32 12/6 PCL83 11/6 U24 3i/4 VRIOS/30

SY4  12/6'6KIGT &/ 12AU7  7/6'42 24/4/ CBL31 24/4 ECC83 10/~ GZ34 14/- PEN4DD U25  24/4 )

573  12/6/16K8G  8/- 12AXT 10/- 43 24/4 CCHI5 24/4 ECC84 10/ H30 5/— 27/10 U26 14/~ VRI50/30
574G  10/6 6KBGT/G  12BA6 9/-/SOC5 12/6 CK506 6/6 ECC8S 9/6'H63  12/6 PEN2520/11 U3l 10/- 9/
5Z4GT 12/6 11/-(12BE6 10/— SOCD6G CKS523 4/6 ECC91 §/6 HABCBO  'PEN36C U33  27/10 VT6lA S/
6A7  27/10 6K25 20/11[12BH7 22/3 31/4 CL33 20/2 ECF80 13/6 13/6 24/4 U35 27/10 VTS0l  5/-
6A8  10/- 6LI 24/4/12C8 15/~ S0L6GT 9/6 CV63 10/6 ECF82 13/6/HKS0 10/~ PEN4ODD ~ U37  27/10 W6IM27/10
6AB7 B/~ 6L6G 9/ 12E1 _ 30/-'S3KU 20/11/CVv85  12/6 ECH3 27/10 HLI33DD 25/~ Us3  10/6 W76  1/6
6ABB  14/-'6L7GT 12/6 12)5GT 4/6/72 4/6/ CV271 10/6 ECH21 24/4 12/6 PEN4S 19/6 U45 106 W77 56
6AC7  6/6'6L18  13/=127GT 10/6!75 25/9/Cv428 30/- ECH35 9/6 HL23 10/6 PEN4SDD  US50 8/~ | WBIM  6/-
6AGS  6/6 6LI9  24/4|12K7GT 7/677 8/~ CY!  17/5|ECH42 9/6 HL2IDD 27/10 US2 8/6 wWI07 12/6
6AJ8  9/- 6LD20 16/9/12K8GT 14/~ 78 8/6 CY3 17/SECH8I 9/- 18/1 PEN46  7/6 U76 7/6 W29 1976
6AKS  8/- 6N7 8/~ 12Q7GT 7/6 80 9/~ D! 3/_|ECLBO 14/- HL4! 12/6 PEN383 24/4 U78 7/- X3t 27/10
6AKB 9 6P25  24/4 12SA7  8/6 B3V 12/6 DI5  10/6 ECL82 12/6 HL4IDD ~ PEN453DD  UI07  17/s X41  27/i0
6AL5  6/6/6P28 27/10|12SC7  8/6 85A2 I5/- D42  10/6.EF5  124/4 20/2 349 U191 20/11 X42 27/10
6AM6  7/616Q7G 10/— 12SG7  8/6 150B2 15/ D63 S/- EF36  6/- HL42DD  PEN/DD U2si 15— X6  12/6
6AQS  8/6 6Q7GT /- 12SH7  8/6 185BT 34/9 D77 6/6 EF37A  8/- 2072 4020 27/10 U281 20/k1  X6IM 27/10

6ATS 8/6/6R7G  10/— 125)7 8/6 185BTA 34/9 DAC32 1!/~ EF39 6/- HN30$ 25/9 PL33 202 U282 23/8 | Xé3 10/-
6AU6  10/6 6SATGT 8/6] 12SK7  8/6/203THA DAF9I 8/- EF40 15/~ HVR2 20/- PL36 24/4 U301 24/4 Xé5 12/6

6BHE 9/ 65C7  10/6 12SN7 25/9 27/10 DAF96 10/ EF4l 9/6 HVR2A 6/— PL38 27/10 U329 15/- Xé6  12/é
6B4G 6/616$G7GT 8/~ 125Q7 12/6/1220P  10/6 DD4) 14/8/EF42  12/6/KF35  8/6/PL8| 16/~ U339 20/i1 X78  22/3
6B7  10/6/6SH 8/- 125R7  8/6 220TH 125/9 DDT4 25/9'EFSO(A) 7/~ KK32 123/-PL82 10/ U404 10/6 X109 18/)
6B8G 46 6S]7 8/-112Y4  10/6 402PENA DF33  (1/- EFSO(E) S/~ KL35  8/6/PL83  1l/6 UBOI  31/4 XD(1.5) 6/
6BBGTM 5/— 6SK7GT 8/~ 1457  17/- 24/4/DF91 66 EFS4  5/- KT2 s/i- PM2B  12/6 U4020 17/5| XFGI 18/~
6BA6  7/6 6SL7GT 8/- ISDI 127/10.807 7/6 DF96 10/~ EF73  10/6,KT33C 10/~ PMI2  é/6 UABC80 XFY12  4/6
6BE6  7/6 6SNTGT 7/6/18 14/4 956 3/~ DH63 10/- EF80 8/~ KT36 27/i0 PMI2M 6/6 10/6  XH(1.5) 676
6BG6G 24/4 €SQTGT 9/—|19AQS5 11/- 1203 T)-|DH63(M)  'EF8S  7/6/KT4l 27/10 PX4  34/9 UAF42 10/6 | XSG(I.5)

6B)6 7/6.6557  8/- 19BG6G 1821 17/8 17/6'EF86  14/— KT44 15/— PX25 62/7 UB4l 127 8/6
6BR7  11/6,6U4GT 12/6! 24/4 4033L  12/6 DH76  7/6:EF89  10/— KTél 20/2/PY3l  17/5 UBCA4l 10/~ Y63 776
6BW6  9/6 6USG  7/6 19HI 10/ 5763  12/6 DH77  8/6 EF9! 7/6 KT63  7/-1PY32 20/11 UBCS8! 14/8(Z63  10/6

6BW7  8/-'6U7G 8/6/ 20D 18/~ 7193 5/~ DHI07 14/8 EF92 5/6 KTWéI B/— PY80 8/- UBFBO 9/6 } Z66 20/
6BX6 8/— 6V6G 7/-120D2 27/10 7475 7/6'DK32 23/- EL32 5/6 KTW62 8/- PY8) 9/- UBF89 10/6 | 277 7/6
6C4 7/- 6V6GTG 8/- 20F2  27/10 /9002 5/6 DK9I 8- EL33 20/2/KTWwé3 8/- PY82 9/- UBL2I 24/4) Z719 8/-
6CS 6/66X4 7/- 20L1  27/10 9003 §5/6 DK92 10/6 EL34 17/6 KTZ41 8/- PY83 9/6 UCCS8S 10/6  Z719 14/.

NEW METAL RECTIFIERS—FULLY GUARANTEED

DRM-{B 15/4 RM-3 9/6 ' WX) 3/6 | 14A 100 27/- | 14RA 1-2-8-2 19/- I I6RE 2-1-8-1 8/6
DRM-2B 16/2 | RM-4 18/ WX4 3/6 | 14A124 28/~ | 14RA 1-2-8-3  23/6 | IBRA 1-1-8-1  4/6
DRM-3B 23/3 | RM-5 24/- | WX6 3/6 | 14A163 38/~ | 14RA 2-1-16-1 20/~ | IBRA 1-1-16-1 66
RM-O T Wa 3/6 | 14A86 18/- | 14B130 35/- | I6RC 1-1-16-1  8/6 | 18RA 1-2-8-1  11/-
RM-| 7/- | Wé 36 | 14A97 25/- | 148261 11/6 | 16RD 2-2-8-1 12/- | I8RD 2-2-8-1 15/~

RM-2 76 | Technical leaflet on Metal Re:uf'ers or Hivac Miniature Yalves free on receipt of S.A.E.

VOLUME CONTROLS ECTROLYTIC CONDENSERS

All with long spindle and Standard Can 100 x 400 m'd 275v. 12/6 Wire-ended Tubular 8 x 8 mfd., 450-v. 3/-
double-pole switch. 4/6 each. | 32 x 32 mfd.. 450 v. 5/9 100 mfd., 275 v, 2/6 8 mfd., 450 v. 1/9 16 x 16 mid., 450 v. 3/9
10K. 25K. 5S0K. I00K. | 64 x 120 mfd 350 v. 3/3 200 mfd.. 275 v. 3/6 16 m'd 450 v. 2/9 32 x 32 mfd., 350 v. 4/~
L meg. } meg. | meg. 2 meg. | 60 x 250 mfd.. 275 v. 9/6 100x 200 mfd.. 275 v. /6 | 32 mid., 450 v. 3/9 8 x 16 mfd., 450 v. 4/~
CKING CHARGES 64, PER ITEM : ORDERS

'I‘hn MS OF BUSINESS : CASH WITH ORDER OR (0.1 ONLY,
ALUE £3 Ot MORE rOST I'REE. (.0.D. 28 I'XTI(A \Vl' WHRE OPEN FOR PERSONAL SHOPPERS MONDAY Tl)
IHII’)A\\ 330-530 SATURDAYS 8.30-1 P.M. -\l h \’\l 33, NEW. BOXED, TAX PAH). AND SUR- T TO MAKE]
GUARANTEE, FIRNT G \l)l'.(-ll(ll)\ ON NL ATS. CATAL OGUE OF OV 1.000 D1} ]
VALVES. W ITH FULL TERMS 0r nt SINESS, l'ﬂl(l; G{I‘ l’l'br\’\l* ENQUIRE FOR ANY VALVE NOT LINT
§ e, r ANE

FC
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Fluorescent Lighting
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hﬁ ing, £3 1
B4 thermostat, £4

2]
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Don’t Be Caught LikeThis

Car Starter Charger Kit

All parts to build 6 and 12 volt
Char”m which can be connected toa

* flat ” battery and will enable the
car t» be started instantly. Kit
comprising the
Mains Transiormer .226
S-amp.  Rectifier .17 6
Regulator Stud & 36
Resistance Wire . 2i-
Reristance Forme . 2'6
Mains on'off Switch. . 26
0-5 amp. Moving Coll .126
Construction Data 16
Or if bought all together pn.e is

52 6, plus 3;6 post and packing.
Hi-Fi Snip
Infinitc Wall Bafflz

Nicely
veneered
and pol-
1>hed Corner
fitting  (at %
taches to pic-
ture rail
Takes up no
floor space.
Gives really
fantasti= re-
sults with only
low-priced 8in
speaker., Fi1t
tiny for tweeter. Only 45.- each.
carriage and insurance 3/0.

Transistor Timer

All the parts
for making
transistorised
Enlarging or
Process Timer
with construc-
tional details.
£2 10'-. plus2'6
post and pkg.

[

Convector heater. Made from heavy
rauge sheet steel (galvanised). For
greenhouse, workshop, aviary, ete

£1/12:6 ; 1.00) watt.
1.000 watt with wired bzulg
watt free standing or wall mount-
19'8; 2K watt with built-in
19’6. Carriage and
insurance 5 - per heater. ALL A
GUARANTEED FOR 5 \EARb

500  watt.
£2.10/-.
separate thermostat. £3 17/6.

M ELC.

Pullin Series 100 Test Set

Undoubtedly a most useful instru-
ment by a firm long famoux for
fine instruments, entirelv re-
designel. it has a sguare move
ment with diacon plastic cover
this makes for a brighter more
readable scale, extra scals
lenzth and widzrangle of vision
With the test set is included a
pair of combi test prods and
crocodile ¢lips also a stand fo;
inclining the meter at tha hest s
reading positions.  Ranges
A.C. Valts @ 0-10, 0-23, -10).
0-250, 0-500. 0-1,000. ditto D.C.

A.C. Current 0-100 mA. D.C.
Current n,, 0-10. 0-100. ¢-500
mA. R nee : 0-1M and S, "

0-10K. All zn: 10, 000 ohms per o
volt. Price £12 7 6. or £1 deposit and 24 i
for(fmyht,lv paymeznts of 10 - non callers add 5 - carr.

FREE GIFT.—All purchasers of the above item this
month will receive Range Extender scale and data
which add : capacity 2pF.—1mPd.. two ranges.
Inductance 6-100 henrys. cte. etc.

in

Medresco
Hearing Aid

As supplied by National Health,
completely overhauled and in
good working order with six
months’  guarantec. Only
£3'15 0. plus 2'6 post and ins.
Complete with earphone and
new ear plug but not batteries,
these can be supplicd as an
extra for 5 - per set.

Superior model—new—higher
gain—and self-contained bhat-
teries £7/10'0. or 10.- deposit
and 15 fortnightly pavments o1

1
Stereo Outfit |

Stereo Amplifier outfit comprising 7 watt twin
channel amplifier for A.C. mains working and two
8in. PM. Speakers on veneered and polished
corner baflles. Whole outfit giving really terrific
rebroduction and amazing 3D effects, £14 com-
plete, plus carriage and insurance. Or £1 down
and 28 weekly pavments of 10'-.

Famous Transmitter Virtually Given
Away

The famous R1154—unused but slightly soiled and not
tested. Covers 200-500 K¢ 2-3.5 Mc s and 5.5-10 Mc s.
Has unique ‘" click stop © mechanism (7 stops) and
permits selected frequency to be held. returned to.
Hartley oscillator, power amplifier. keving and
t speech. Wonderful breakdown value meters. relayvs.
switches. Complete with valves—real bargain at 29 6.
plus 10 - carriage.

Electronic Precision Eqpt. Ltd.

FOR ADDRESSES SEE
PAGES 944 AND 945

Complate 1igatia? fitvinzs. Built-in
ballast and starters—stove cnam-
elled whit2 and ready to work. Ideal
kitchen. workshop—anywhere.
Twin 20 approximately 27in. lont
complete with two 20W tubes, 39'6.
Single 20 avproximately aft. lonz
cnomplete with one 40W tube. 39/6.
Inductor 8) approximatelv 5it.
long ('omplct'= with one 80W tube.
Jarriage and insurance up_Lo
5 53 up to 250 miles 76

Novelty Radio

Completely wired tun-
able medium aud long
wave. originally inten-
ded for B7G valves and
external hatteries but
could easily be conver-
ted for transistors with
internal batteries. Less
valves and speaker. |
otherwise  complete. L
15'-. plus 16 postage.

For Your Lab.

Hesistance substitution boxes are
sreat time savers and you really
cannot have too many of them,
here then, is an opportunity to
acquire these at a veryv low rate.
Qur R.S. k it available for only
8'6, nlus postage. comprises
a 50 W. precision variable resistor
0-100 K six  2-3  watt fixed
resistors, one 6-position switch,
one  pointer knob and one
ordinary knob and instructions.
This unit when made up will give
an infinite variability over the
range 100 ohm to 2 megzg.

-

AH for less than the price
of the cabinet

o e

. A

Fine walnut venesred. table re-
ceiver cabinet complete with mesal
chassis, three colour glass scale.
back plate and scale mounts. as
illustrated but less knobs. Offered
at less than the price of the cabinet.
namely. 39 6, plus 5 - carriage and
insurance,

Speaker Bargain

12ir. Hi-fidzlity loudspeak:r. Hir
flux. Permanent masnes vv): with
standard 3 ohm speech coil. Will
handle up t3 12 watts, Br‘ml new
by famous maker. Pri ez 2 3. plus
3/6 prst and insuranc
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Ranges : D.C.
volts 0-5, 0-50. 0-

-3
external
Leries Measures
AC. . volts,
D.C. current and ohms.
essential parts including
case, 2in. moving coil meter.
selected resistors, wire for shunts,
range selector, switches, calibrated
scale and full inst.ruct.ions Price
19/6, plus 2'6 post and insurance.

All the
metal

Cabinet Snip

This fine cabinet as illustratsd but
less control knobs is available this
month at special saip price of 12/6.
plus 3/6 post and insurance. Size is
131in. x %in. x 4in. and it is nicely
covered in two-tone 1.C.1. tabric.

Tube Tester and

main components for
making this unit
which will not only
test Cathode Ray
Tubes but will also re-activate them,
supplied complete with full instruc-
tions. Price £3. plus 2/6 post and ins.
Motor Snip

Mlnlaturc/ A
motor 2iin. long Ged 0

x liin. diameter. \}{

laminated poles

and armature.
separate winding {or reversing.
Operates off 20-3) v. D.C. or off

A.C. mains through stepdown
transformer. Original cost at
least £3 each. Snip price for one
month only 6/8. plus 1/6 postage
and insurance.

Band Il Converter

Sultable
Walses, Lon-
don, Midlands
North. Scot-
land, etc. All
the parts in-
cluding 2 EF80
valves, coils.{
fine tuner,
contrast control. condensers and
resistors. (Metal case avallable as
an extra.) Price only 19/6. plus 2/6
post and insurance. Data free with
parts or avaitable separately 1/6.
Please sen:d two more Kits. the one you
sent last w2ek is performing magni-
Jficently.

1 We receive this sort of letter every
day of the week. so if you have hesi-
tated because vou thought our Kits
100 cheap you need "hesitate no
7 longer.

A.C./D.C. Multimeter Kit

H

Latest AV O Testmeter

Can be yours for
onty 10/~ deposit
and 19 fortnightiy
payvments
of 10/-. Like
all AVO
meters it is
a very fine
instrument :

per volt and
19 most
useful
rangesas
follows-

D.C. volts 0-1.000 (7 ranges). A.C. volts 0-1.000 (5

ranges). D.C. curreni 0-1 amp. (5 ranges). resistance 0-2 |
| megs. (2 ranges) (complete with tz2st leads). Iimmedlate

delivery. Cash Price £3/10/0

FREE GIFT.—All purchasers will

| Extender scale and data which add: capacity 0-1 mid.

Re-Activator

We can supply all the

in two ranges. Inductance 0-10J henrys, ete., etc.

LAST FEW

HIGH FIDELITY
AMPLIFIER

watt with

response

40-15.000
Panel
comes

3 valve
{frequency
better than

C.P.5.  Control
size 8 x 2tin.

b

& L - \

i \ . \ intended for inde-
~ pendent mounting.
Separate bass and treble controls riving {ullest
variation of cut and lift. Separate switch. absolutely
no mains hum. Remarkable value at £4/19/8.

(‘omplete Woalkie-Talkie 25/-

This 1s _the 46 Walkie-
Talkie. It has a range of
approx. 5 miles—just right
for search parties, fire
brigades. etc. Operutes
from dry batteries. Com-
plete with six valves and in
metal case. Size approx.
12in. x 6in. x 3!in. Com-
plete but iess crystal.
tested nor guaranteed.
23/-. plus 2/3 carriagze.

l.ast Chance for this Fine Bargain

This is a super short wave receivar covering 5-30
metres (10-60 Mc/s). Uses 6 valves. Has R.T. stage, 2
1.F. stages B.F.0., etc. Muirhead instrument drive,
two internal power packs, mains and battery vibrator
pack. Complete with own P.M. sgeaker Provision
for phones and speaker muting. omplebe in metal
transit case ; size approx. 21 x 18 x 12in. ; weight 701b.
Suitable A.C. mains. 100-250 and 6 vol{ battery. In
perfect condition. practically unused. Tested before
despatch and guaranteed. Handbook free with each.
Price £6/19'6. carriaze and insurance 15/-. Or 10/-
deposit, plus 15, - carriage, and 15 fortnightly payments
of

receive Range |

fixed to chassis but is |

Beginner’s Superhet
| All the com- T 3
ponents in-
cluding

valves.metal
rectifier.
| coils, tuning
condenser. .
etc. etc..

required to build the
Superhet ’ as described in the Jan-
uary, 1958, %issue. are evailable as a
T Price £3, plus 3'- post and
insurance.

Simplex Transistor Kit

Makes ideal bed-
room radio, uses one
transistor and one
crystal diode. Com-
plete less case 19/6.

‘ Beginner's

1 case 5/- extra, post
i and ins. 1/6

| Sapphire Needies
Unrepeatable bargain A
—new and perfeet— QRP//
two types available : / ﬁ‘

miniature E.M.1. and ;,
Standard (trailer), S'ﬂc {
price 1/- each or y
| doz.

Mcrganite Potentiometers
Single and 2-gang
tyves available,
| standard size with
good lengch spin-
dle, all new and
boxed
Single types
1= ach,

valves avall-
able: 5K.,
250K.. 1 meg.. 2
meg. Gang type 3f- each- vahvs
available: 5K. + 5 1 B,
| mez. + ! meg.. 2 meg. + 2me"

Connecting Wire

10K .,
100K

|

|

| —
| P.V.C. covered in 109ft. colls—2/9 a
coil or four coils different colours,
10/-, post free.

| Yaxley Swutches
4-pole,
12-pole,
6-pole,
3-pale.
9-pole,
2-pole,
4-pole,
5-pole,
4-pole,
2-pole,

COSnOnoe ' e as

00,5 2020 2220 0O VW= 10— =

mi

mains
attaching to Yaxley saltche

R1155 for Spares

—

These are tess valves but otherwise
reasonably complete—ideal for spares
—prices £2 to £4 depending on con-
dition—carriaze 7/8.

For convenience of callers all items advertised may bz obtained from the foliowing companies.

Efectronics (Ruislip) Ltd. Electronics (Croydon) Ltd. Electronics (Finsbury Park) Ltd.
42-46, Windmill Hill, 266, London Road. 29. Stroud Green l(tl
ltui:lm, Middx. Croydon. Finsbury Park, N.4.
Phone : UISLIP 5780. Phone : CRO 6558 Phone : ARChway 1040
Half day, Wednesday Half day. Wednesday. Half day. Thursday.
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Charging Switchboard

. )
Offerad at alout one-twentieth of
original cosc. 'This is an ex-Govern-
rment  switchboard. It  contains
three reverse current relays, one
voltmerer. one main ammeler. two
secondary  ammeters and  three
variable resistors for controlling
circuits. These are original cases.
Price €2 15/-, care. 10 -

Thermostats

Useful far the cantrol of appliances

such as convectors, aluepots.
vulcanirers, hot plates. etc. Ad-
justablz to operate over tempera-
ture range 50-550 deg. F.. fitted
with heavy silver contacts. 8/6,
Other types @ 1! amb.. 8’6 ; 5 amp..

2 amp. QMB, 56 : 15 amp.

gi\[é. 15.-:; 15 amp., en'czsed wall

mounting type, 29 6.

Making a Solder Gun

A T-second sol-
der gun of the

type costing
£3-£1 was des-
crived in a previous

issue. Only two cssential
parts are required—a)
the cransformer and (b)
the push switch, These
we can supply at 11 8. plus 2 - post.
The rest of the parts you will have in
your own * junk  box. Copy of the
article concerned given free with
the Kit.

Coil Pack Snip

Covers the Medium  Waveband
200-550 retres and two short wave-
bands 35-120 metres and 13-42 metres,
for 45 k¢, LF. Extremely well
made, supplied complete with dia-
gram of connections. Only 9’6, plus
16 post and insurance.

ELECTRONIC

L B EERBLIREELELOEELPETRHPL L EEELLLLLLLLLLCCLECEELLLLLCECELLELLELE]
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Saturn Spin Drier

A Spin Drice will not only
make Washing Day much
less of a burden hut will also
brevent that damp atmo-
sphere created by wet clothes

dryinz indoors. The Spin
Drier illustrated is the
famous Saturn which

altirougih guite small actually
holds as much washing as
the larger Hoor standing
type. The hig advantage of
the Saturn is that it can be
stood on the draining board.
rinsed washina from the sink
is put into it and the water spun out back into the
sink, no mess, no special emptying and. heing light, it
can easily be put into a cupboard or stood on o shelf.
Your Wife or Mother will be really pleased with one
of these. Price £21.17.8. or £1 deys:it and 22 fort-
nightly payments of £1 each.

Dulci AM/FM Radiogram Chassis

Chassis  Model H.3.
This has three wave-

F.M. 87-101
Medium  Wave

metres - and
l.ong Wave 1.000-2.000
uses 7 of the
iniature valves
built-in  ferrite
aerial. " Why  not
modernise your Radio-
gram, get the best
from modern records
with this hi-fj 4 watt output chassis.”” The price
of the H.3 is £20/17/-, or £1 deposit and 22fortnightly
payments of £1. Four waveband model, £24/6 6 (H.1),
or push-pull output, £29/3/10—all available on terms.

THIS MONTH'S SNIP

High output car battery charger, gives quick (car
start charge) or trickle charge, Input standard
A,C. mains, output 6 or 12 volt at 1-2} or 4 amps,
With meter and variable charge selector, Complete
in hammer finish louvred case. Onlv 75/~ plus
4 6 carriage, or 10 - deposit and 8 fortnightly
payments of 9 -. New and unused, guaranteed for
2 years.

T.V. Service Sheets

150 sheets covering
the most popular
post-war Televisors
by leading makers—
Cossor. Ekco,
Ferguson, Pye. ete..
£1.10.0. post free.

FOUR ITEMS FOR PRICE OF ONE

¢ |

Set of modern T.V. parts suitable for modernising
old televisor or for a new one. For wide angle 14in.
or 17in. tuhes comprises: (1) Line output E.H.T. trans-
former. (2) 700 scanning coils on ferrite yokes. (3)
Width control with ferrite core. (1) Frame output
transformer. (5) Circuit diagram of a modern tele-
visor. Offered at the price of the Line output trans-
former only. namely, 57/6, plus 2 6 bost and insurance.

945

Unrepeatable
Bargains
*tal  Rectifier. Equivalent of

RM5—250 mA.. 250 v., 5.
Welding  Transtormer, 12 v.-50
anip. continuous rating—inter-
mittent rating for spot welding—
exceeds 2.000 amps.. 45-. carriage
and packing 5;-.

8it.  Unbreakable Mains  Lead.
Type of lead fitted to electric razors.
makes fine lead for test meters and
any other devices where subject to
continuous hending.  Twin figurc
cight  construction. solt  cream
P.V.C. covered. Nourmally costs 2i-
per yard—we offer three leads for 2i-.
.1 mkd, 350. Small tubuiar metal
cased condensers made by Dubilier,
2 8 doz.

Conneeting Wire P,V.C, Covering,
Al_l colours. Bale price 26 per 100 ft.
coil or 5 coils different colours, 10,-
the jot.

50 Ansorted Resistors, Well mixed
and useful values  and } watt, 5-
for 50.

Ditro. but 1 watt. 8.8 for 50,

Mains Transtormer, Standard 230
V., input 250-0-250 at 80 mA., 6.3 v.
at5 A, 12'6.

Togple  Switeh. Standard metal
body. type with round dolly.- fixing
ring and on‘off indicating plate, 1/3
or 12/- doz.

Metal Reetifier, 250 v, 60-80 milli-
amps, ideal for mains set or instru-
meLt or to replace that expensive
valve, 4/8.

Scerecned Cabte,  Rubber covered
fexible with metal braiding. ideal for
microphone or gramophone exten-
sions. 4d. per yd., 30:- per 100 yds.
Instal] 2-way Switches. Our outfit
comprises : 30 vd. multicore cahle,
two 2-way switches. two wood blocks.,
Full instructions, 9.6 each, post and
insurance 2/6.

Longz, Medium and Short wWase
Coil Pack. An cxceptiorally well
made coil pack which covers the

standard long. medium and short
wavebands for 465 k c. L.I".. complete
with diagram of connections. 14/6.
plus 1’6 postage and insurance—
limited quantity only.

Neon 1amp, midget wire ended. Ideal
for making mains tester or for any of
the dozen-and-one applications to
which a neon can be put, 2/-.
Instrument Transformer, Input 200-
230 v.. output 6.3 v. at 3/4 amps.. and
two separate 85 v. 10 milliamp wind-
ings which can be joined in series or
parallel. 8/6. plus 1/6 post & packing.
3lin. Meter Moving Coil. Flush
mounting. really beautifully made by
G. Two types available 500-0-5C0
microamp and 1 milliamp {.5.d., 37/€,
plus 2- p, & i.

Winking Ese. telephone or circuit
indicator, 5 -.

Cathode Ray
carriage. etec., 2/
Install Those Extra Power Points:
3 core cable 7.029 (15 amps.) 500 v.
grade—a big purchase enables us to
sell this at 37 6 per coil (50 vds.).
carriage 7/6.

Auto ansformer, Totally cn-
closed, primary 200-250 v.. secondary
110-120 rated 200-250. 27 6. carriage
and jnsurance 2/6.

Dimmer or Regulator, Total re-
sistance 1,000 ohms. Maximum cur-
rent of .59 amps. This is a beautitul
unit which uses a 32 positlon stud
switch, resistance is divided into 31
sections each approx. 30 ohms. In
ventilated metal case, size approx.
7in. x Tin. x 5}in. with wall mounting
brackets and large control Kknob,
15/-, plus 2/6 post & insurance.

Tube VCRG17. 776,
6.

PRECISION EQUIPMENT LTD.
66, GROVE ROAD, EASTBOURNE, SUSSEX

This is the correct address for post orders, and for prompt attention please mark your envelope Dept. 7,

Also add enough for postage.
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Mains Transformers
DAOP THROUGH TYPE, 12/9. 350-0-350 volts at 250 mA., |
6.3 volt at 4 amp., 6.3 volt at 4 amp., 4 volt at 3 amp., 22 volt at

.3 amp., 4 volt centre tapped at |.5 amp. Primary 200-250 velc l
50 cycles. P. & P. 3/9.

DROP THROUGH TYPE, 12/9. 350-0-350 volts at 250 mA., I
6.3 volt at S amp., 4 volt at 4 amp,, 4 volt at 7 amp., 4 volt centre l
tapped at | amp. Primary 200-250 volt SO cycles. P. & P. 3/9.

UPRIGHT TYPE, 3/7.
1.5 amp.. 4 volt at 2 amp.
shrouded. Idea! for mains auto transformers.

350-0-350 volt at 80 mA., 12 valt at
Primary 100-120-200-250 volt. Fully
P.&P.29. |

MAINS AUTO, 12/6. 0-205-225-245 volts at 300 mA. Isolated l
windings of 6.3 vait at 2-6 amp., 6.3 volt at 3-6 amp., 2 volt at 1-4 l

amp. P. & P. 3/9. I
O.P. TRANS,, /3. Standard size 2-5 ohms. Post I/-. 20 for |
£1. Post 5/6.

Eleater Transformers

HEATER TRANSFORMER, 12/9. 12 volt
at } amp., 0-200-250 volts primary. P. & P. 1/9.

=

!
|
32|

HEATER TRANSFORMER, 3/9. 2-1 Ratio or |-2 Ratio auto
cransformer ; 2 volt act 1.4 amp. primary., 4 volt .'.econdaryAI
P. & P. 1/9.

i

REGETTERED
ENEPRROVED
TACUUM T.V.
TUBKES

17in. Rect. £7.10.0.

l4in. Rect. £5.10.0.

12 MONTHS’ GUARANTEE

Our 12 months” guarantee {6 months’ full replacement. 6 months’
progressive) illustrates our wholehearted confidence in the
Tubes we offer. Woe sell many hundreds a week throughout the l
country and have done so for the past 7 ycars. Many of them
go to the Trade, i.e., to Insurance Companies, Renters and
Retailers who are thoroughly satisfied with our supplies.l
Remember they also hold a 10 days’ money back guaranteeAl

e — T —— —— o — r—

9in., 10in., Hin., I5in. and léin. ROUND TUBES. Our
special offer of these sizes, £5 ; 12in. T.V. Tubes, £6. Threel
months’ guarantee on Round Tubes. Ins. Carr. 15/6.

EXPRESS DESPATCH SERVICE
Please 'phone to confirm Tube in stock. Send Telegraph Money
Ordar. Tuba despatched Passenger Train same day.

. . . = o |
Sound and Vision Strip, 25/6

Plessey. Tested. LF.s 10.5 Mc/s sound. t4 Mc/s vision. Eigh(l
valveholders. Less valves. 5Size 8 x 5 x 4lin. Circuit in-
cluded. The Tuner unit plugs directly into this chassis.{
P. & P. 2/6.

SOUND AND VISION STRIP, 10/6. Salvaged. Complete |
saund and vision strip. Eight valveholders. Less valves. LFs

16-19.5 Mc/s. Size 8} x 4! x 44in. Drawings free with order.
P. & P. 2/6. |

. SOUND AND VISION STRIP, 10/6. Salvaged. Superhet. i
Eight valveholders. Less valves. I.F.s 7.25 Mc/s sound, 10.75 Mc/s l
vision. Vision complete from input up to video output. Sound
complete from input to A.F. amplifier. P. & P.2/6.

TIME BASE, 4/9. Containing scanning coils, focus unit, line
transformer, etc., less valves. Drawings free with order. P. & P.

Sofo Soldering
Toel, 12/6

110 v., 6 v. or 12 v. (special adaptor
for 203/240 v., 10/- extra). Automatic |
solder feed including a 20ft. reel of
Ersin 60/40 solder and spare parts.
It is a tool for electronic solderingl
or car wiring, Revolutionary in
design. Instandy ready for use and cannot burn. In fight mecal
case with full instructions for use. Post 2/9.

E7in. 'B.V. CHASSES, TUBE
& SPHAKER., £19.§9.6
{7in. Rectangular Tube

on  modified  chassis.
Supplied as single channel

chassis covering B.B.C.
channels {-5, or
incorporating Turret
Tuner which can  be
added as an extra, at
our special price to
chassis  purchasers of
50/-, giving choice of

any two channels (B.B.C.
or .T.A)). Extra channels
can be supplied at 7/6
each. Chassis size 12 x 14! x llin., less valves.

Similar chassis
are used by well-known companies because of their stability

and reliability. With Tube and Speaker £19.19.6. With all
valves, £25.19.6. Complete and working with Turret Tuner.
£28.9.6. 12 months’ guarantec on the tubes. 3 months' guarantee
on the valves and chassis. Ins. Carr. (incl. Tube), 25/-.

£ fim. . V. (hassis, Tube &
peaker. $EF.EB.6B

As above, with 14in. Rectangular Tube. 12 months’ guarantee on
the Tube, 3 months' guarantee on chassis and valves. Chassis
with Tube and Speaker (less valves), £15.19.6. With all valves,
£24.19.6. Complete and working with Turret Tuner, £24.9.6.
Ins. Carr. (incl. Tube), 25/-.

[

- - AR
FPopeular 12in. BPlessey H.V.
] - o
Chassis. 39/6
This is 2 real bargain for anyone wanting td> make up their own
T.V. at a very low cost. 1.F's 10.5-14 Mc/s. Simply adapted for 2
12-Channel Turret Tuner and can be modified to take a larger
Tube. A chassis in one unit. Untested. Less valves, tube,
speaker and scanning coils. (All can be supplied as extras.)
Circuit diagram available at 3/6, or free with order. Carr. &
Ins. 10/6

Super (hassis,

r G -
/ N 2
D9 /6 [l gz

S-valve superhet chassis including U & 1K S
8in. P.M. speaker and valves. Four - 72} Q'
contro! knobs (tone, volume, tuning, L {1 v’," ""‘
wjichange switch). Four w/bands with d o, "
position for gram. p.u. and extension e ] V4
speaker. A.C. Ins. Carr. 5/6.
_ hl - 4

Klectrie Conveetor

-

ffeater, 99/6

SMOG ! Not from your house if you install

our Electric Convector heaters. Economy
and cleaniiness, too. A.C./D.C. Switched
for | or 2 kW. llluminated grille. Size 26 x 18
x 7%in. deep. Ins. Carr. .

Power Pack & Amplifier,
296
R.F. EH.T. Not tested. Amplifier stage 6V6 with O.P. trans.
3 ohms matching. Smoothed H.T. 350 volt at 250 mA_, 6.3 volt

at 5 amp.,22 v.at 3 amp., 6.3 v.at 4 amp. and 4 v. centre tapped.
Less valves. Drawings free. Size 14} x 8 x 7in. Ins. Carr. 5/6.

POWER PACK AND AMPLIFIER, 19/6. Output stage
PEN4S. O.P. trans. choke. Smoothed H.T. 325 volt at 250 mA ,
4 v.at 5 amp,, 6.3 v. at 5 amp., 4 v. at 5 amp. centre tapped.
Valve base for rectifier. Octal or 4 pin. Qutput is taken from
standard plugs. Less valves. Ins. Carr. 5/6.

POWER PACK AND AMPLIFIER, 19/6. Output stage
6Vé with O.P. trans. 3 ohms choke. Smoothed H.T. 350 v. at
250 mA., 6.3 v.at Samp., 22 v. at 3amp., 6.3 v. at 4 amp. and 4 v.
centre tapped. Lless valves. Not tested. Ins. Carr. 5/6.

UKE & €O.
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RECORD PLAYER CABINETS

79/6 (R.P.3)

A delightful-looking cabinzt 4 x 7} I
x 8%in. in two-tone leatherette. Will I
take a B.S.R. Monarch 4-Speed Auto- !
changer and 6}in. round speaker. Carr. l
ins. 4/6.

®p4 719/6

Stylish cabinet by famous manufac-
turer. Cloth covered in contrasting
colours {red and grey). Grilled front
controls panel. Sizez I5 x 13 x 8}in.
dezp. Bzautifully made—a cabinet of
which you can really be proud. Takes
4-Speed B.S.R. Autochanger, 6lin.
round or elliptical speaker. Room
for any amplifier of your own choice.
Carr. & Ins. 4,6.

69/6

®r2) |

A beautifully cabinet.

styled
Made by a famous manufacturer.
In polka dat grey cloth with
clipped lid and carrying handle.
Size 16 x 14} x 8lin. deep. Will

take B.S.R. Monarch 4-Speed
Autochanger and 4 x 7in. ellip-
tical spzaker and most of the I
mod2rn portable amplifiers. Carr.
& Ins. 4/6,

xpe 49/6

Elezant cabinet. cloth covered in
grey or red with sunken control
panei and speaker fret. Size 13 x

17 x 8in. Takes a B.S.R. 4-Speed —
Autochanger, 7 x 4in. ’#.-::_T_"'_-..
elliptical speaker and i = =
ma3t of the moadarn

portable amplifiers.
Carr. & Ins. 4/6.

Collare

1-Speed

Autorhanger
L£7.19.6

incorporating auto and manual control complata with studio
crystal p.u. and sapphire stylus.
A few only : Stereophonic 4-Speed Autoachangers.

B.98.0. f-Speecd Autorbanger
£6.19.6

incorporating auto and manual control complete with turnover

crystal p.u. and sapphire stylus. P. P. & Ins. 5/6.

A well designed cabinet in brown
Strong clip fasteners,
Takes B.S.R.
Monarch Autochanger and space
Can

be made up into an ideal Record

leatherette.
easy carrying handle.

for a 4 x 7 elliptical speaker.

Player. Size 16 x 14} x 81in. deep.

Carr. & Ins. 4/6.

49/6 wrr.)

A practical cabinet, nicely de-
signed, cloth covered two-tone
(brown and coffee). Size 15 x 17
x 8in. deep. Takes B.S.R. 4-Speed
Autochanger and 6lin. round or
elliptical speaker. Carr. & ins.

4/6.

39/6
"

Latest contemporary rexine-

style
covered cabinet in two-tone colour
scheme. Hinged clipped lid, carrying
handle. Space available for all modern

ampliﬁers and autochangers, etc.
Size 19} x 15} x 9in. Carr. & Ins. 4/6,
Many other types of beautifully designed cabinets in stock at
similar prices to the above.

AMPLIFIERS
12 MONTHS GUARANTEE

PORTABLE e,
AMPLIFIER MARK D.I, 59/6 =

BrandI new. Latest design with printed circuit. Dimensions
7 x 2} x_Sm. A.C. only. Mains isolated. 2-3 watts output. In-
corporating ELB4 as high gain cutput valve. Volume and tone
controls. Knobs 2/6 extra, P, & P. 3/6.

PORTABLE AMPLIFIER MARK D.2, 79/6

Printed circuit. Latest design. Dimensions 7 x 2] x Sin, A.C.
only. Mains isolated 3-4 watts output. Incorporating the latest
ECLB2 triode pentode output valve giving higher undistorted
output, Volume and tone controls. Knobs 2/6 extra. P. & P. 3/6.

PORTABLE AMPLIFIER MARK D.3, 89/6

De luxe model. Printed circuit, Latest design. Dimensions
7 x 2} x 5in. A.C. only. Mains isolated 3.4 watts output. In-
corparating the latest ECL82 triode pentode output valve, giving
higher undistorted output. Volume, treble and bass control.
Knobs 3/6 extra. P. & P. 3/6.

PORTABLE AMPLIFIER MARK D.4, 69/6

Brand new. By famous manufacturer.
Especially built for portable record players.
Dimensions 4] x 3! x 4in. A.C. only. 2
valves :  ELB4 as high gain output valve ;
EZB0 as rectifier. Volume and tone
controls. Knobs 2/6 extra. P. & P. 3/6.

lixtension Spealcers 19/9
Polished wood cabinet of attractive appear- -
ance. Fitted with 8in. P.M. Speaker W.8.
or Goodmans of the highest quality.
Standard matching to any receiver (2-5
ohms). Switch and flex included. Ins.
Carr, 3/6.
8in. P.M. Speakers 8/9.
6lin. P.M. Speakers 12/6.

.,
iy

4 x 7in. elliptical_ speakers 19/6.

Postage 2/9.

Send

DUKE & CO.

THURSDAY CLOSED |

(Dept. D.2.), 621/3, Romford Road, Mancr Park, E.l2.

for FREE Catalogue TERMS AVAILABLE

OPEN SATURDAY ALL DAY

Tel.: ILF. €001/3.

p.m.
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I
i
1
!
) '
“00" TWIN CONDENSER : S.L. 16 DRIVE F. GANG CONDENSER
1
1
t
1

A good gcneral purpose gang Robust
but small in size. “* E” law to match

A general purpose slide rule Drive

f ¢ tran- 1
Desigpcdgfoguscpingriniaiuze for F.M./V.H.F. Units, short-wave

sistor receivers. The front (aerial)

section is 208 pf. to provide coverage converters, etc.  Printed in two our S.L.8 Full Vision, Square Plane
for medium waves, and the rear section colours on aluminium. with a 0-100 and Air Plane Drives. Size 2lin. x
is 176 pf., which may be padded to scale and provision is made for 1 21/32in. x 2 9, 16in. long (3 gang
match the oscillator—very robust yet individuatitealibrations, 3 11/16in.). _Price for 2 Gang. 13s. 3d.
lu,hl weight. Front area 1%in. x Complete  with bronze escutcheon 3 Gang, 17s. ¢d. Complete with
1 17/32in. x 1 1/32in. deep, price 9s. 6d. and glass. Price 13s. 9d. trimmers.

)igg@ PRECISION BUILT COMPONERNTS
}R@ﬁ KINGSWAY - WADDON - SURREY
Telephone: Croydon 2754/5

)

6 DCOL B [;2AK . This Month’s Bargains

( Regd. Trade Mark ) SPECIAL OFFER

12 v. Miniature Rotary Convertors. Only 4lin. x 2}in.

SOLDER'NG EQUIPMENT Output 360 v. 30 mA. or 310 v. 70 mA. NEW LOW
PRICE 12/6 ea. or 22/6 pr., p. & p. 1/6.

THE INSTRUMENTS CREATED . VOLTMETERS. Dual range 0-5 v. and 0 100 v. voltmeters,

FOR THE DISCRIMINATING M.C. 1,000 ©/v. Ranges easily extended. With test prods

and teads. Complete in solid leather carrying case, 6]in. x

USER. Sin. x 2}in. A gift at 25/- post free.

B.S.R. MONARCH UAS RECORD CHANGERS. New
mir.’s stock. Manual and Auto. Full Hi-Fi cartridge. List
£915.0. OUR PRICE £7.15.0, carriage paid

AMERICAN 807s. New, boxed, 4 for 15/- or 7/6 each,
post free.

HEADPHONES. H.R. Type 4,000 ohms, very sensitive.
Only 12/6 pr. Post 1/6. C.L.R. type (low res.). 8/6. Post |/6.

SHADED POLE MOTORS for Tape decks or gram. units,
3-hole fixing, Twin Coil closed field type ; 200/240 v. 50 ¢js,
15/- ea. or 27/6 for 2, p. & p. 2/-.

R.F. CHOKES. 2.5 mH, 120 mA. pie-wound, 2/~ cach. 3 or
more post free. National Type R30CU pillar-mounting
choke, | mH, 300 mA, 3/- each.

ACOS MIC 33/2. New in maker's cartons. List 55/-~. OUR
PRICE 35/-. P. & P. I/6.

AERIAL WIRE. Copper, 7.25 stranded ; 40ft., 10/-;
70ft.. 5/-. Hard Drawn 14g.: 140fc., 17/-: 70ft., 8/6. P, & P. 2/-.

RIBBED GLASS 3in. AERIAL INSULATORS. /6 ea,
or 6 for 7/6. P. & P. 1/6.

CONDENSERS., 8 uF 600 v. Trop. 750 v. normal con-
densers. NEW, ex W.D. stocks, 5/6. P. & P, |/6

ABSORPTION WAVEMETERS, 3 to 35 Mc/s in 3 switched
bands. Complete with indicator bulb. 17/6 post free.

CHAS. H. YOUNG LTD.
Dept. ‘P,’ 110, Dale End, Birmingham, 4. (CEN 1635)
No C.0.D. on orders under £1.

Please Print Your Name and Address

British & Foreign Pats., Regd.
Designs, etc.
ILLUSTRATED

Protective Shield
(Cat. No. 68)

Instrument }” Bit

(Cat. No. 70) ~———>

The ideal combina-

tion f{or transistor

and other intricate.
work.

Apply direct for catalogues :—

ADCOLA PRODUCTS LTD.,

GAUDEN RD.,
CLAPHAM HIGH ST.,
LONDON, S.W.4.

Telephones
MACaulay 4272 and 3101

= @ 0900
www americanradiohistorv.com
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The Popular

for truly “Hi-Fi" Recordings

THEY INCORPORATE

® Choice of tha latest COLL ARO TRANSCRIPTOR DECK or g
The NEW TRUVO‘( MK. IV DECK i

#® The model HF/TR3 * ﬂde]ltv AMPLIFIER. (Described below.) I

@ ROLA CELESTION 10in. x § P.M. 3peaker.

o 1.200 reel EMI tap2.

PRICE INCORPORATING O GYo0S Eraelol] Milagepfiems,
COLLARO DECK Mk, IV £49 10 0 \"\-"_‘h e W e e i ~C i W B T - -
TERM;:s. Dep. £9 18.0 &nd 12 monthly BEFORE CHOOSING YOQUR T-\F‘L RECORDER YOU SHOULD 0
payments of £3.12.7 or Dop. £16.10.0 and 12 monthly pay. HEAR THIS MODEL—TRULY - Hi-Fi RECORDINGS ARE !
ments of £3.0.6. %{BTACIINABLE and it is comparable t> nuch higher-priced ;

- [ . ecorders.
P T TRUVOX (DICX INCOR- 250 10,0 Alternatively send $.A.E. for ILLUSTRATED LEAFLET. :
H.P. TERMS. Dep. £10.10.0 and 12 monthly paymeats of ‘&7 R e T e s
%iTO or Dep. £17.10.0 and 12 ‘monthly payments ol }’]us 3.1‘ 100 Carriage and Insurance. of which £1 is refunded on

1 Packiny Casa.)

L1 20 ..D......".DOIO”OO 2990052500093 0059592099900303599000090

THE NEW MULLARD TYPE ("

INCORPORATING TAPE PRE-AMPLIFIER-ERASE UNIT

4-SPEED TREBLE EQUAI I-
SATION by means of the INCORPORATING THE NEW FERROXCUBE POT CORW PUSH-
PULL OSCILLATOR and 3-SPEED TREBLE _EQUALISATION

latest FERROXCUBE  POT
CORE INDUCTOR hy means of the latest FERROXCUBE POT CORE INDUCTOR.

FRICE for compé,izm PIRICES . . . INCLUDING SEPARATE SMALL POWER SUPPL Y
¥

LATTS 2.15.0 § COMPLETE KIT ASSEMBLED

BLRbe FULLY,  ASSEM- POF £14.0.0 ~AND T £17.0.0

93302BCI0SICO0L 2220

BLED &
TESTED £1 6'1 0-0 Depoxsit £3.8.0 and 12 months of £1.4.11.

PHRE PLRCELASE. Deposit £3,6.6 and 12 monthly payments of @ ALSO AVAILABLE EXCLUDING POWER SUPPLY UNIT FOR
.4.2. A very high-quality Amplifier based on the very successful . .
TYPL " A’ design complebed ln me MULLARD LABORATORIES. £11.15.0 and £14.10.0 respectively.
ONLY NEW HIGIT-GRAD DE COMPONENTS are incorporated includ- ' (Carriage and Insurance is § - extra.)
ing MULLARD VALVES a.nd a GILbON OUTPUT TRANSFORMER
.. ou.er features are—Magic Eye Recording hand indicator— ® WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK TO
}< flective  Tone Cnntml—-Mnmborm" and Extension Speaker g BE USED. We present this ** Hi-Fi " Pre-amplifier strictly 1o
—Has own Power Supply and can be used as independent g Mullard's ‘speeification incorporating ONLY NEW HIGH-GRADE
plifier tur direct reproduction of Gram Records or from Radio @ COM PONENTS and the SPECIFIED NEW MULLARD VALVES. It
Turer. Overall size 11in. x 6in. x 6in. Can be supplied for use with comprises a COMPLETELY SELF-CONTAINED UNIT. all com -
Trusox—Collaro—Lane—Brenell or Motek Decks. Please specify @ ponents and valves being contained in a well-ventilated Box-
which Chassis neatly finished in Hammered Gold with a very attractively
Send 3.A.E. for leaflet or 2/6 for the complete Assembly Manual. @ ensraved PERSPEX FRONT PANEL.
nol'cctoooooooooeooosooococooooooooeoc.:ooeocoloooooooocecoooeooocoooo-oo 0€00680080G68CE30C020E0

§;I-|E“R;Ns ;rlﬁl':lgl, PﬁlquA{'l“'.PLIFIER and ERASE UN|T W(Ea) qulgg}i::l%‘ T}?{?P PRE-AMPLIFIER together

with the COLLARO MK. IV TAPE
A complelelv assembled Pre-amplifier with own Power Supply. Can DECK (sce note). PRICE £32.10.0
be ‘upplmd correctly mawhed for use with Truvox or Collaro (b THE HF/TRLP together with
Decks and incorporates Recording Level Indicator and Monitor- the TRUVOX MK, IV DECK
ing facilties. Please send S.AE. £11 10 0 (Plus 5 - Carr.

(Incor i e
with any enquiry. PRICE and Ins.) MRy TR II}{O},( | D} o;ans Oli)

GCETOCITIACITITLCELECOCCOCOEOOEEORICOOCOOECE {3 006€80C0EECI090¢C92TD

TO BUILD A COMPLETE Ho N TO ADD FULI, TAPE RE-
PORTABLE TAPE RECORDER CORDING FACILITIES To any
... ALL BQUIPMENT IS AVAIL- Fi™ AUDIO AMP-

ABLE FORSEPARATE SALE AT LIFIER (such as our Mullard
PRICES SHOWN IN BRACKETS ‘SPEC'AL PRICES FOR COMBINED ORDERS **5-10"" and 2 valve Pre-: ampl{[\ﬁﬁr)

. WE OFFER— ALL YOU NEED IS
TYPE ' C " PRE-AMPLIFIER and'a TAPE DECK . .. WE OFFER—
(a) The COLLARO MK. IV TAPE DECK and ‘the MULLARD
TYPE = C" PRE- AMPLIFIER and Power Unit £37 0. 0
Assembled and Tebted
H.P. Denosit £7.8.0 a.
£34.0.0
ating Precision

(a) The PORTABLE CASE illustrated above (£35.0.0). 1,200t.
E.M.I. TAPE (£1.15.0). ACOS CRYSTAL MIKE (£1.15.0). ROLA
10in] x sin. LOUBSPEAKER (£1.10.0). ALL FOR . . . £9 0 0

AVAILABE ON HIRE PURCHASE WITII (b) or (d) below.

) The COLLARO MK. IV TAPE DECK (£24.0.0) and the HF'TR3
AMPLIFIER Assembled and Tested. FOR . . . £ 6.0.0
H.P. Depnsit £7.4.0 anl 12 months of £2. 12 8.

(¢) As 1w (h) above,
COMPLETE KIT OF PARTS

(d) The TRUVOX MK. IV TAPE DECK incorporating I’recualon
Rev. Counter (£30.9.0) and thc HF, TR3 AMPLIFIER £41 0 0
Assembled and Tested . - -
H.P. De £3.6.0 and

¢) As in (d) above. hut the HF TR3 supplln as
COMPLETE KIT OF PARTS £38'0'o

(Carringe anidl Insurance on above quotes 10°- extea.)

NOTE : Messrs. Collaro when supplyving the MK. IV Deck do
not wire up the Deck Switches. We will do this at charge ot £1.0.0,
or supply a Wiring Djagram to the Home Constructor.
esa9¢ 850099069530 003060300!
Pleas2 srnd 3.A.E. with all correspondence.

i g2.
(b) As in (a) above but the 'lype :
as COMPLETE KIT OF PA
{¢) The TRUVOX MK. 1V TAPE DECK incorp
PREAMPLIFIER and Fower Uit Assémbied and
1IER an ower Unit Assembled an
'Pested ...................................... £42 10 0
Deposit, £8.10.0 and 12 mont S 0| 2.4.
fd) As in (c) ahove but the TYPE ** C ** supblied as £39 10 0
COMPLETE KIT OF PARTS.

(Carringe and [nsurance on 2hove guoles 10/- extra.)

STERN RADIO LTD.

109 & 115 FLEET ST., LONDON, E.C.4
Telephone: FLEET STREET 581214

1860CPIS0 BCECCOGEOOEICOB00PEIGC(
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AMPLIFIERS
PRE-AMPLIFIERS

FOR THE “ HI-FI” ENTHUSIAST

980003239

\
[ 111}

PRACTICAL WIRELESS

MULLARD DESIGNS

February, 1959

FOR
THE

THE VERY
POPULAR
MULLARD

#5-10" MAIN

AMPLIFIER

| coscccoes %

MULLARD'S
NEW 2-STAGE

PRE-AMPLIFIER
TONE CONTROL,

THE NEW
MULLARD 3-3
MAIN
AMPLIFIER

teesacecceced
Please enclose S.AE.

L 4
® [ EAFLETS  are

° required |

HOME CONSTRUCTOR

) nto:n'oooooaooonoooooooooooo’
if ILLDSL'I’I“RATED and DESCRIPTIVE

e .
@ containiny Pracuical Drawings, etc., are available at 18 each.

eox-
trs

$620806CEEL0800000060
Undoubtedly the most successful amplifier yet designed. and used
in conjunction with the new Mullard Pre-amptlifier. an undistorted
power output of up to 10 watts is obtained. Thoroughly recom-
mended to the ** Hi-Fi ** enthusiast who contemplates a very high
quality home installation. In addition the versati.ity of the
eguipment makes it quite suitable for use in small halls. ctc.
We supply complete to MULLARD'S Specification with specified
valves and components and includinz the latest PARMEXO Ultra-
linear Output Transformer and the PARMEKO Mains Transformer
which has power available to drive Radio Tuniny Unit.
COMPLETE KIT Alternatively we supply
OF PARTS £1 0-0-0 ASSZMBLED & TESTED £I 1 '10‘0
(Carriage & Insurance 5- extra.)
TEHS ¢ 5.10 ~ with the Iatest PARTRIDGE £1 6 0
VLTRA-LINEAR OUTPUT TRANSFORMER for oo
SE0C0GE0EEE000000006CECIEEEECO0LOCEOEBIEO
A completely new design employinZ two EF83 valves. and in par-
ticular designed to operate with the Muliard range of Power Ampli-
fiers, but also perfectly suitable for other makes, ete.
Briefly it incorporates :
® Equalisation for the latest R.[.A.A. characteristics.
© Input for variable reluctance. @ Magnetic Pick-Ups.
® Input for Crystal Pick-Ups. @ Input for Tape repiav.
(a) Direct from High Impedance Tapz Head.
(by From a Tape Amplifier or Pre-amptifier.
® Sensitive Microphone Channel.
® Wide range Bass and TREBLE Controls,
® Attractive Perspex front_control Banel.
€ Our Kit is strictly to MULLARD'S SPECIFICATION.
COMPLETE KIT OF Alternatively we supply
PARTS £6.6.0 ASSEMBLED & TESTED £8.0.0
(Carriage & Insurance 5- extra.)
€E00€EE00C0000¢58908080080CEEC080000000000806CO
Based entirely on the present very popular ** 3-3 "' model and de-
signed to operate in coniunction with the new 2-stage PRE-AM-
PLIFIER (3hown left) thus providing ali the facilities associated
with the more expensive > Hi-Ft ' Eguipment. We recommend it
as the IDEAL HOME INSTALLATION where very high quality is
desired at the lower volume level (up to 3 warts). We supply com-
pletely to MULLARD'S SPECIFICATION includiny the latest
PARMEKO Output Transformer. specified Valves and Components.
Has power available to drive a Radio Tuning Unit.
COMPLETE KIT OF Alternatively wg suoply
PARTS £7-0-0 ASSEMBLED & TESTED 58-0-0

(Carriaze & Insurance 5/- extra.)

ASSEMBLY MANUALS

020088
SPECIAL PRICE REDUCTIONS. ..
@) The ¢ . uild both the * 3-3

Y WGl PRE £12.10.0
S to build the ** 5-10 ™
AGE l'l{l.’: I 5.0

33

S O £1.6.0 E
FORMER 187 REQUIR

THE NEW
COMPLETE

MULLARD 5-10
AMPLIFIER

THE NEW
COMPLETE
MULLARD 3-3

@) The ** 3-3 " and the 2- S PRE-AMPLIFJER
both ASSEMBLED and TESTED £1 5'0'0

1 DEPOSIT £3.0.0 and 12 Monthly Payinents of £1.2.9 or
DEPOSIT £5,0.0 an.l 12 Monthiy |1 '3;‘{‘:‘“‘: o{ 18/4.
FRE-AMPLI- £18.18.0

(!J)‘!‘h(' ** 5-10 ” and the

FIER both ASSEMBLED

OSIT £3.16.0 an: 12 Monthly Payments of £1.7.8 or

) £6.6.0 and 12 Monthly Payments of £1.3.1.

When ordering include an extra 7's to cover Carriage and Insurance,
oesse L ®

esigned for a simple domestic installation with Genuine High
Quality reproduction up 1o a maximum of 10 watts. Separate
BASS and TREBLE Controls are incorporated with switched inputs
tor 73 ani L.P. Records plus Radio Tuning Unit.
We incorporate SPECIFIED COMPONENTS and NEW MULLARD
VALVES. We also give the purchaser the choice of two of the best
ULTRA-LINEAR OUTPUT TRANSFORMERS made—first the
lafest by PARMEKO, L'TD.. and also_the latest by PARTRIDGE
(£1.6.0 extra). We also supply the PARMEKO MAINS TRANS-
FORMER, and this has extra power nvailable to supply a Radio
Tuninz Unit. The Control Unit can easily be detached from the
Amplifier Chassis jor use in « remote position.
COMPLETE KIT OF PART3 £]" "0 0 Alternatively we
(PARMEKO Transformer) » IV, supply £‘| "0 0
ASSEMBLED AND TESTED » P V.
H.P. Terms : Dep. £2.14.0 and 12 Mouthly Pavments of 19 10 or
Dep. £4.10.0 and 12 Monthly Payvments of 16/8. Send 5.A.E. for
ILLUSTRATED LEAFLET or 1'6 for the COMPLETE ASSEMBLY
NMANUAL.

® 9000862925069
THE IDEAL AMPLIFIER TOR .

L1
IALL HIGH QUALITY

INSTALLA N
COMPLETE KIT £7 10 0 Alternatively supplie@ ASSEMBI,ED
OF PARTS oU\o and FULLY TESTED

(plus 6 & coverage and insurance) oo
Developed from the very popular 3-valve 3-watt Amplifier designed
in vhe Mullard Laboratories. Our kit is coraplete to MULLARD'S
SPECIFICATION including supply of specified components, Mul-
lard valves and a PARMEKO OUTPUT TRANSFORMER.
Send S.A.E. tor lcafiet or 1'6 for ASSEMBLY MANUAL. .

STERN RADIO LTD.

t
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STERN’S FOR STEREO

OUR POPULAR MULLARD MAIN AMPLIFIERS
ARE RECOMMENDED FOR USE WITH THE DULCI
STEREO PRE-

IREO ELGHT AMPLIFIERS

AMPLIFIER T NTEREO TWO"
P MPLIFIE

£23.2.0 £9. 9.

(Carr. & Ins. 5,- extra.)
(Carr. & Ins. 5/- extra.)
Both Pra-amplifiers can be suppllod tn correctly operate with our very
popular MULLARD * 3-3° 5.1 MAIN AMPLIFIERS (describ
opposit2y. For Stereo reproducnon TWO Main Ampolifiers are necessary,
but for normal ** Hi-Fi " reproduction the ** Stereo Eight " and the ** Stereo
Two " are perfectly suitable to operate with ONE Main Amplifier and the
second Main Amp]iﬁer can then be added at anv time, thus transforminz a
standard ** Hi-F1 ” installation over to Ster

FULLY DESCRIPTIVE LEAFLETS ARE A»'AILABLE ENCLOSE S.A.E.

WL OFFL
R Bl WO with one " 09 MULLARD MAIN  £17,0,0
(b) The ** Sc»reol Two > with two * " MULLARD MAIN £24 10 0

Stereo reproducti output and is an

10" MULLARD MAIN £90.10.0

< peovides

id-ot I1hms InsLallamon )
with one ** 5-

(¢) The» *5.eve0 Two™'
AMPLIFIER
* Stereo Two ™
AMPLIFIERS
e) The = 5 5
AMPLIFIERS
t’I‘hn provides for up to 20 watts outpu
(fy The above (e) with one MULLARD * 0
THER STEREO EQLIPME\'T AVAILABLE :
GRAM U\IITS fitted with St.erfolgarurlg’eg)y . GARRARD—COLLARO

Thesz iaclude Autochangors, bln’ln R;:_)rJ Playing and Transcription

Un
STERED CARTRIDGES and PI"K UPD by . . B.J.-GARRARD—
COLLARO—LENCO—B.S.R.’
(Please enclose S.A.E. with any inquiry.)
PURCTIAY ND CREDITFSALE TERMS ARE AVAILABLE.

TO MODERNISE YOUR OLD
RADIOGRAM
THE NEW ARMSTRONG ¢« JUBILEE "

ADL FAL RADIOGRAM
CHASSIS

rrice £30.9.0
(Plu~ 76 Carr. and Ins)

HIRE PURCHASE : Deposit £8.2.0.
Months at £2.4.8.

Messrs. Armstrong have always
associated with very high-class equip-
ment. and this chassis Is undoubtedly
one of the best they have cver produced.

MALIN ATURES

@ 6 waits push-pull output with nezative feedback. @ 9 valves ani 2 diodes.
Q Full F.M. band (87-103 Mc s) plus medium and long waves. ® Automatic
frequency control on F.M. eAdlustable Fer-ite rod acrial on A.M. hands.
@ Tap> plavback and record facilities. @ Two compansated pick-up inputa.
® Frojuen~y response 30-22,00) cps.4 2 dB. @ Saparate wide-range bass
and treble controls. @Output impedance for 3-, 7:-and 15-0hm SPEAKERS.
@ Tuning indicator. @ Size of chassis 12in. x 8in. x 7in. high.

'00000005000200095000000000000000000000090

A SPECIAL CASH ONLY OFFER !!
I

This very attractive PORTABLYE
€C.ASE tozether with a good qualit,
FIFR and a matched P.M. SPEAKLE
ALL for ONLY £8.7.6 (Plus7is Carr. & tns.
Tie Amplifier consists of a 2-stage design incor-
porating 3 modern B.V.A. valves and has
separate BASS and TREBLE CONTROLS.

The Porfable Case will also accommodate al-
most any make of Autochanger and is attrac- <
mwlx finished in Maroon and Grey Rexine. ‘

*p

WE 2SUPPL\? lePARATELY o~ o
{a) The stage 4] Lla ( ne I
Rectifier) . W ) £4'2'6 CARRYINC
(cr I' \l. NI’ ER

‘o000 20DO002220220 0000000000200 2000000020200
CAR BA RY CliAR
We offer a COMPLETE KIT OF PARTS FOR ONLY.. £2'1 5'0

EASY-TO-FOLLOW ASSEMBLY INSTRUCTIONS NCLUDED.
Will charze § or 12 volt Batteries at max. 2 amps. The design incorporates
Ballast Resistor and Fuse, and we supply complete with Metal Box container.,

109 & 115 FLEET ST., LONDON, E.C.4
FLEET STREET 5812f3/4

Telephone:

PRACTICAL WIRELESS

been g

951
:!! RECORD PLAYERS !}

e THE LATEST MODELS ARE IN STOCK
H MANY AT REDUCED PRICES!!!

: SEND S.AL. FOR ILLUSTRATED LEAFLET
¢ A FEW CASH BARGAINS

B.S.R. MONARCH
UAB 4-speed mixer
Autochanger with
Crystal Pick - up

£6 .19.6

e
o
?
3
(-4
L3
[
*
o
(.3
(3
[
L3
o
2
L3
e
(3
L4
®
®

The COL RO CONQUIL

Studio Pick-up ..o 19 6
The latest COLLARO ¢ (i\l‘ AL 4-speed
MIXER Autochanger. Studio “ 0" Pick- 8 15 O
up o 1.
The €O Studio
Pick-up .

I11E NEW B,S. 18 Model UA12 is in Stock. A4 SPEED ™
MIXER AUTOCHANGER. ......oooooocoveoerorre £8 19 6

12 also available incorporatin the B.N.R. STEREO
k-up, plays L.P. and 78 Records ......... £11 17. 6

RB.S.R. MODXL ll‘9 4-specd ‘Single Record Player,
omplete with separate Crystal Pfék-up .

BA S
(£’1£h11§ 6hls,'h output Pick-up is available separately for
7
Carriage and Insurance on cach above 5/- cxtra.

HIGH FIDELITY UNITS IN STOCK

The latest GARRARD TRANSCRIPTION MOTOR * 301 °
with Stroboscopically marked turntahle...... £28 o 11

The new GARRARD Maodel 411F ngh quality SinTle
Record Player fitted with the T.P.A.12 chk -up
Arm and G.C.8. Crystal Cartridge ... £ 7. 10

» As above but fitted with the G ng Coil Pick-un

» and T.P.1 Transformar ... £27 14 7

GARRARD Model TA'MK. 11 Single Record Playver
fitted with high output Crystal Pick-up £
detachable Head. 5 o o
Th> G ARKRARD B I8 TR RIPIION PICK-
UP ARM js available separately or with Crystal or Mov-
ing Coi! Pilck-up Heads.

G »\RR ARD AUTOCHANGERS AVAILABLE FROM
OCK, Send S.A.E. For Leafe:.

ARE AV ~\ll ABLE
£10 OVER,

000000 CO200000¢C00000

Pee09e
11 fidelity
UNIT

RN
'Il NING

PIRICE are. £15.0.0

(Plus 5/« (
and Insy
HIRE PURCHASE : De-
posit £3.0.0and 12 Monthly
Payvments of £1.2
Deposit £5.0.0 and 12 Monthly Payments of 18/4.
Incorporates the latest MULLARD PERMEABILITY
TUNING HEART and the corresponding MULLARID
VALVE LINE-UP comprising ECC85, 2vae EF85s (or EFa9s)
EM84 Tuning Indicator, plus 2 type 0.A.79s Germanitm
Diodes. A really first-class Tuner. very attractively
presented and comparable to many offered at much higher
prices. Power consumption is only 1.5 amps at 6.3 volts
and 25 m/a at 250 volts.

YOU CAN BUILD THIS

ts 5/« Carr. & Ins,)
Please send S.A.E. fully descrlp ive leaflet, or the
Assemnbly Manual is available for 1,8. This contains easily
followed PRACTICAL DIAGRAMS together with relative
ingtructions.

HOME CONSTRUCTORS

AR
b STENTORIA'\I
COMPANY for " Hi-Fi' Loudspeakm
systems or to accommodate high-quality
equipment. The acoustically designed
Bass Reflex Cabinets containing the very
successful ‘ Stentorian ' Speakera give
really first-class reproduction and are
well recommended. Models are also
available to accommodate high-guality
Amplifiers. Preamplifiers, Tuning Units, Record Players,
etc. All models are very easily assembled, in fact, only a
screwdriver is required. Fully illustrated leaﬂets are
available, including complete specificat io th us
° STEN’I‘ORIAN LOUDSPEAKER. LENCL ()NI-,
®8.A K, WITII ALL CORRI
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“Q Coils™

All ranges
Adjustahi2 iron
dust cores
,l,_ With full

circuit
Amazing efficiency

Potted
18/= Coils

| Ensure selectivity

- Supsrhel, T.R.F.
For Setz or Tunars

Collaro &%

Officialiy recotnmenvle 1
Bias Osc., QT9, 7/6
Push-pull cireuit, 78
Bias Filter, QT6,  7/6
Treble Boast. OT7. 27/6

4.5

Spaaker Cross-over Co.ls
MH., 17/6. 675 wF,
10/6. Mullard New Type
C Tape Amplifier Coils.
Push-Putl Osc. Coil, 36/-.
Treble Boost Coil, 20/-.
T.V. Sound Tuner Coils.
Coils for ModernisingT.V.

STOP!
T.V. Patterning
easy to fit

SIMPLE IO/-

REMEDY

‘deal lor normal recep-

For Transistor Circuits.

Potted. Ferrite Core—Canned
Size 5/8in. x Il/l6in.
Guaranteed High *
Ist., 2nd., 3rd.,

gh
1.F. (465 Kc/s)
7/

including "' Hybrid "’

Osciltator Coil ... ... 716

(Valve-transistor)

& Crystal Tuners

SVEEP CUT DUAL RANGE . “w. worLD " | SUB - MIN'ATURE
A 8 tion areas 3 t
Wh'(sct.lfuii'ulzgire d).’/ 6 COILS Mini-Magic F.M. |sORTABLE.  Bookier LW, L. Trawler W
" - - | T.R.F., b . Kit /9, including price list. (781 Q wit

Scratch Fiiter Goil T&E ws,if, ,—eac:ﬁ,/:' -,p/rg Co‘;'l-su :_ﬁ: £2‘|26 CoilsFas spdaciﬁe’iir.'incl:ig. 5/

ICut-off 5-1 Kc/s. Essen- Supar-het., 12/6 pr. ’ -2 . rod, )

ﬁ:r alloldeclsrecs::gs,lo/s All :i’;hr Dee:forma,ncep(r;oi]s Compolete £4-10-0 set, 42,6 High performance gusiantecd
FERRITE .1 DIAL ASSEMBLY [THE WONDER 1v. ITA/BBC
ROD AERIALS 'Io/:“ ﬁz'::ir;er W'bands SHORT WAVER [EQUALIZER &

Mw.Ma/:, L V:m;';rb 890 tor ALL seTs 24/6 World Wide Recention TUNABIbER

M. L &.T” / KIT Complete [complete REJEGT
by [ r. 15/6 6 v KT 57,6 Automdat.fcaF”,lo/G
i = ery f q
_Fﬁi 5/ efficient £4 |C6[s'::]r::cgo,r§r ‘Phones, 20'- extra Getswi:;‘ et
SUB-MINIATURE COILS . TR T
Coils for Car| COILS Very “Hi 0" [F.M. COILS

Standard

Radio Circuitsffor A.M. & F.M.lyigoot | F. Trans.

With ferrite cores

for hi-fi amplifier circuits

I 4’6 per  pair.

Pre-aligned

FOR OSMOR

‘Wireless World &
many other circuits

From Radio Press

IREE,

OSMOR COILS are regularly used and recommended by
designers writing in ** Practical Wireless,"' '* Wireless World "
and '* Radio Constructor.

Why not follow thz

experts !

Please State your current
interests

for special

attertion.

*

Send /- (stamps) for fully descriptive literature AND OSMOR DESIGNS—5-Vaive $'Het
Miniature ditto, Battery and Battery/Mains Receiver, Mains T.R.F. S’Het and T.R.F.
Feeders, Band 3 Converters, F.M. Tuners, VViring Diagrams, Chassis Templates, Coil
and Coilpack information and price lists and information on circuits in ** Wireless World,™
** Practical Wireless,”' '* Radio Constructor.”' Full Circuits included.

P30, 418 BRIGHTON ROAD, SOUTH CROYDON, SURREY

O5MOR

Covered by British & World Patents

The -VICTOR is revolutionarv—it heats the work direct by
gripping it with the twin arms of the tool. Simply press
the button, the work instantly heats up and the solder runs.
No pre-cleaning—even of oil—is required except where the
metal has been oxidised previously. Operation is from a
6 VOLT supply.

For heavier materials and work the 6-12 volt VENUM
Soldering Tool is available. Price £4 4s.

INVITED.

TRADE ENQU!RIES

| Pleasesupply VICTOR/VENUM (quantity......... ) i
| soldering tool/s or send mec free illustrated |

. ADDRESS ... |
| litcrature. i

2

] ALLIED DISTRIBUTING CORPORATION LTD. 13/17 Rathbone St., London, W.1. m i

e e e e e e e S o P P o A~ S A e SO bt S e G G St Mt e S RS e S S S Sesl MM e St SN SN S St e S e s
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VALVES LARGEST RANGE OF RECEIVING VALVES IN THE NORTH OF

ENGLAND., ALL AVAILABLE EX-STOCK. RETURN POST SERVICE. . [
Guaranteed PEN4DD UL4l  10/6 ] 1T4 7/-| 6CD6G 31/4 | 6V6GT 7/~ | 125Q7 8/6 |

All Tested 27/10 | UL44 27/10 | |US 7/6 | 6CH6 9/~ | 6VeM  9/6 | 1457  14/6
esle PEN4VA UL46  24/4 (2C26 16| 6Dé 5/~ | 6X4 76 | 1502 79 |
Before 15/~ ULB4  11/6 | 2X2 a/6 | 6FI 14/~ | 6X5G 7/~ | 20D1 16/ |
. PEN2S 5/~ | UU6 20/11 | 3A4 7/-| 6F6G  7/6 | 6XS5GT 7/~ | 20F2 27/10 |
Dispatch. PEN4427/10 | UUS 27/10 | 3A8GT 6/- | 6F6M  7/6 | 6/30L2 13/6 | 20P1 27/10 |

PEN46 7/~ UU9 8/6 | 3D6 5/—1 6FI3
AC6PEN 6/6 1 ECLED I3/6JHL23DD 8/6 | PEN220A uY4l 8/6 | 3Q4 9/— | 6FIS

CL4  12/6 |EFS0 4/~ KTW6l 6/6 | TP23  8/— | VRI50/3C9/- | 5Y3GT 8/~ | 6K6G
CL33 202 | EF54 &/~ KTW63 7/6 | TP25 27/10 | VUI20A 3/6 | 524G 10/- | 6X7G
CY31 12— |EFB0  8/6 | KTZ4l 5/-|UI0  10/6 | VU39 (MU |6A7  12/6 | 6K7M
DAFS6 10/6 | EF85  9/— MESI  7/6 | U22 8/~ | 12/14) 8/9 | 6AEG i0/- | 6K8G
DF96  10/6 | EFG6  14/6 | MH4l  7/9 | U25  I5/- | VUIl  2/6 | 6AC7  6/6 | 6KSG
DHé63 9/~ | EF89  10/— | MSP4 10/~ | U26  12/6 | W77  8/6 | 6AG5  5/6| 6K25
DK9 10/6 | EK32 86 | MSP4/5 11/6 | U37  27/10 | W729 11/- | 6AKS  6/6 | 6L6G
DL96  10/6 | EL32  5/6 | MSP4/7 11/6 | U45  15/- | X65  11/6 | 6ALS  6/6| 6L7
DM70  8/6 | EL33 15— | N37 18/l | USO 8/- | X78  I5/- | 6AM6 76| 6LI8
EAS0  1/6 | EL38 27/10 | EFS5  10/-| U403 17/5|X79  11/6 | 6AQ5  7/6 | €N7
EABC80 10/- [ EL41 11/~ | N78  12/6 | U404 11/i0 | Y63 9/- | 6AT6  8/6 | €P28
EAF42 10/6 | EL42  12/-| OZ4  5/6 | UB0I 31/4|Z309  9/6 | 6AU6 10/6 | 6Q7

EBFBO 10/6 | EM8BI  11/6 | PCL82 12/6 | UBC4I 10/-| IA7 12/6 | 68G6G 24/4 | 65)7

12/6 | 7B7 8/6 | 20P3  24/4
t4/- | 788 7/~ | 205 20411
46 | 7Cs 8/~ | 25A6G 11/6
2/6 | 7Cé 8/— | 25L6GT 10/—

&/ | 7HT 9/— | 25Y5G  9/9
6- | 7Q7 9/~ | 2524 9/6
6/6 | 757 9/6 | 2525  10/-
9/- | 7Y4 8/6 | 2576 10/~
T 7)- | ep2 2/9 | 30F5 96
5/- | 9D2 3/6 | 30FLI 11/6
6/9 | 10F1 (Sec- 30P4 217
8/6 | onds) I5/— | 30PI2 12/6
T 10/- | 1246  &/6 | 3CPLI  12/6
20/11 | 12AH8 11/6 | 35L6GT 9/6
9/- | 12AT6 10/6 | 35W4 86
716 | 12AT7  §/- | 35Z4GT 8-
15/~ | 12AU6 19/6 | 35Z5GT 9/-
7/6 | 1207 8/~ | 42 8/
2710 | 12AX7 9/~ | 5¢C5  11/6
9/- | 128A6  9/- | SOL6GT 8/6

*AC/P  8/6 | ECL82 13/~ K4ON  9/- 4/-{UY85 10/- | 3Q5GT 9/6 | 6G6G
ACITHi 34/9 | EF36  6/- KF35  8/6 | PENA4 15/~ | VP2B 8/ | 354 8/- | 6Hs

ATP4  3/8 | EF37A 12/~ KLL32 8/6{QP2l  7/6 | VPI3C 3/6|3V4 9~ | €H6GT 2/6 | 7D6  13/6 | 25Y5  9/9
AZ3l IS/- (EF39  6/6 KT24  S/- | SP4l 3-| VP23 6/6 | 4DI 3j-| 6J5M

CBLI 11/~ | EF40  14/6 KT33C 10/ |SP6l 3/- | VP4l 8/6 | SR4GY 9/6 | 6j6

CBL31 24/4 | EF4] 9/9 KTSS 12/6 | T4l  24/4 | VRI05/308/- | 5U<G 8!~ | 677G

CCH35 24/4 | EF42 11/~ KT66 IS/— | TP22 8/ | VRII6 4/-|5Y3G  8)-| 6j7M

EB34 2/- | EL84 10/6 | P61 3/6 | UABC80 7359 9/6 | 6B4 5/— 6Q7GT 9/— | I2BE6  9/- | 75 11/6
EB4I 9/6 | EL9I 7/6 | PCC84 10/ 10/6 | 2759 9/6 | 6E8G 4/- | 6SATGT 8/ | 12C8 9/-| 77 7/6
EBC33 7/6 | EM34 9/— | PCFB0 13/6 | UAF42  9/6 | A3 3/6 | 6BA6 7/6 | 65G7 7/6 | 12H6GT 3/- | 80 8/6
EBC41 10/— | EM80 10/6 | PCF82 12/6 | UB4I 9/6 | IASGT 6/- | 6BES 8/-| 65H7 6/~ | 125|GT 4/6 | 142BT 3/6

8/6 | 127GT 10/6 | 210DDT 4/6

EBF89 18/1 | EYS]  13/6 | PCL83 14/6 | UBF8O 9/6 | 1C2  11/6 | 6BH6 16/-| 65K7 5/ | 12K7GT 7/6 | 210VvPT 3/6
EBL2I 24/4 | EY86 13/6 | PL38  20/- | UCC84 IC5GT 12/6 | ¢p1g 9/~ | 6SL7GT 8/— | 12K8GT13/6 | go7 /6
EBL31 24/41EZ40 9/~ |PL8I 16/ 2011105 12/6 | oo (156 | 6SNTGT 7/6 | 12Q7GT 7/6 ) 2/ |
ECC84 10/3|EZ80  8/9 |PL82  8/6 | UCF80 23/- | ID6  12/6 161 6sQ7 93 | 125G7 7176 i
ECCBS  9/6 |EZ81 11/10 | PL83  11/6 | UCH42 10/6 | IHSGT 10/6 | 6BW6  8/6| ¢U4GT 12/6 | 125H7  5/6 | 955 4/9
ECFB0 13/6 | EZ90  8/- | PX25 12/6 | UCHSI 1176 | IL4 6/6 | 6BWT7 10/~ | ¢U5/6GS 12)7  8/—'| 956 3/6
EgLBZZI ;glg EN48 2/~ ;}fg? 'z/- UCLB3 17/6| INS 10/ | 6C4 7)- 125K7 /- | 9001  5f6 |
ECH3S m;‘ FW4/50010/- | [yoo 9;: UF41  10/6 | IRS 8/~ | 6CSGT  6/6| 6USG  8/6 | 12507 @8- | 9002 5/6
ECH42 10/6 | GZ32 12/~ pyg3 10/— | UFB5  10/6 | 154 T/-16Cé6 5/-| 6U7G 8/6 | |2SN7GT 9004 5/6
ECHS8I 11/~ H30 S/— | PZ30 20/11 | UF89 10/6 | IS5 7/6 ! 6c8G 5/~ 6V6G T/~ 15/~ | 9006 5/6
MAINS TRANSFORMERS cach  7in. x Sin. Units by Goodmans ... 19/6 LOII Invicta [12-117-904, PAM S04 37/6
MTI1—3-way mounting. Primary 200/ €in. x Sin. Units by Goodmans ... 25/6 LOI2 Invicta 105-107-111 ... SS/II
250 v. Sccondary 250 v.-0-250 v. at 10in. x 6in. Units by Plessey ... ... 25/6 LOI3 Regentone BIG 12/5 . 81/t
80 m.a., 6.3 v. at 4 a. tapped 4 v. = - LOt4 Regentone 14T, BIG IS/S and
and 5 v.ac2a. tapped 4 v. 21/9 | 8in. Loudspeaker Unit. 3 ohms 177 - 09/3
MT2—3-way mounting. Primary 200/ Impedance with a Matching Output LoI1s Regentone BIG 15-17T-17C
250 v. Secondary 350 v.-0-350 v, at Transformer suitable for 6V6. Brand and 17 COMB i 88/
80 m.a, 6.3 v. at 4 a. tapped 4 v. New but soiled, offered at a Special LOI6 Regentone RI43T, RI43C,
and 5 v. at 2 a. tapped 4 v. .21 Price of 11/6 each, postage 2/-. RI73T, RI73C, RI73 COMB 95/—
MT3—3-way mounting. Prlrrary 6lin. Mains Energised Loud- each Lol All:zra}92T3T7}92_9Ta;;é T.Irl397821\£

200/250 v. Secondary 0-12-15-2¢- “speaker with Mactching Output

24-30 v. 2amps. Can be tapped for b b U1253 ... 4312

practically any voltage in steps of T{“"s""”"”' Field Coil, 6.£00 . Lol Alba_ T483B, T493, 09718,

3 up to a maximum of 30 v, 217 8 ° ﬂ SE JdLoud e / T483.0971 46/~
MT4—0-10 v.-120 v.-200 v.-250 v. n. ha-nM nherg.seo ou sp_tréa er LOI9 Alba T394, T484 5874, T304,

150 w. Auto transformer . 21/9 ;‘V" ;‘.“'d'"g o :0‘(;’“‘ rans- 2 T494, T5C4, 1974, T301 ... 43/2
MT4A—As above, 60 w. 15/6 Eihh UL (S, ohms ... = Lo20 T321, R324, TS24, T42% .. 34/5
MT5—3-way mounting. PrlmaryICO/ LINE OUTPUT TRANSFORMERS LO2I TS536, T436 ... ... 4372

250 v. Secondary 0-5 v.-1l v.-17 v, Type No. Used in Model No. Price LO22 Regentonc BIG 12 ... 90,-

at 4 a. Charger Transformer to LOl Pye VI4C, PAM  750-751, ‘L0233 Cossor  935-933-9240-939- 934.

charge 2 v.-6 v.-12 v. batteries ... 21/~ Invicta 126, 122 ... ... 47/10 937-938-931. RI7A-942,944.-
MTSAAs above, 2 a. 15/~ LO2 Pye VTI7, PAM 752-753 ... 4611 946-930-543 . .. 61/
ALPHA RANGE OF LOUDSPEAKER LO3 Pye 754-755, Invicta 123-124- LO24 Cossor 927-932-929 ... 58/6

UNITS 125 - 133 - 134, CSI7C, LO25 Cossor  919-920-921-924-926-
% All brand new. ¥ Note Special Prices. CTMI7T, CwI7, CS17, 925-928 ... &9/5
% All Permanent Magnet 3 ohms Impedance. CWITT . ... 46/11  LO26 Cossor 916- 917-918-923 ... T6/—
cach LO4 Pye V4-VI-VT4VT7, PAM
S5in. Units by Plessey, Goodmans, 908-909.952-953-958,  In- e W ASAE.SS

Lectrona . 1718 victa [i8-119-120 ... ... 55812 12 vole | 43 12voli2 7-;
6lin. Units by Plessey ... .. 18/6 LOS Pye V2.VT2, PAM 954 o 395 [ gVORETAmMPe 10/ ; s UEE
8in. Units by Goodmans ... ... 19/6 LO8 Pye V54C . .. 42 Im"‘f Tt e 15/9 S Bl
. 10in. Units by Elac, Plessey ... ... 25/6 LOY Pye MV30, lnvicta 108-110 ... 37/6 We 4 L “"‘P--h . .r’ -
6in. x 4in. Units by Plessey ... ... 19/6 LOIO PAM S06, Invicta 114-115, Pye | € > Ro% e"ﬁe“ Chesepectiicrsyto
7in. x 4in. Units by Goodmans ... 19/6 FV2C, FV4C, PAM 901 ... 50/9 a3 Ui &6 Qe EVOEREY [l

= p—rrren——
103 LEEDS TERRACE
WINTOUN STREET

LEEDS 7

TERMS : Cash with order or C.O.D.
Postage and Packing charges extra,
as follows : Orders value 10/- add
1/-; 20/- add 1/6 ; 40/- add 2/-; £5
add 3/- unless otherwise stated.
Minimum C.0.D. fee and
postage 3/-. All single valves
postage 6d. Personal Shoppers
Monday-Friday 9 a.m. to 5 p.m.
Saturday 10 a.m. to | p.m,
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R.S.C. BATTERY CHARGING EQUIPMENT

RGERS BATTERY CHARGER KITS
- 19/9 | Consisting of Mains Trans-
. 27/3 former, F.W. Bridge. Metal
. 20/9 | Rectifler, well ventilated steel
. 38/9 |case.  Fuses, Fuse-holders,

/9 | Grommets, panels and circuit.
Carr. 2/9 extra.

Fitted Ammeter
and selector
'plug for 6 v. or
12 v. Louvred

output leads. Carr. 3/5.

SELENIUM RECTIFIERS

F.W. BRIDGE FYPLS metal case, fin-
612v. la. 3/11L.T. Tvpes ILW. ished aLLRCtve
612v. 2a  7/32S v. } a. 111 fﬁamdmerf e
6/12v. 3a.  9/9/3/12v. }a. H.W. 2/9 Wiy o e
612v. 4a. 11T, Fypes MW, © d tput
6/12v. 6a. 1411 - : BATTERY CHARGER KiT @nd outn

"y 152 v. 40 mA. g/9 LA leads. Double
6/12v. 10 2. 25/9 " 6/12 v. 8 amp. consisting of |

6/12v. 15a. 35/9(20V. 50 mA. 59 |F W "Bridge Rectifier. Mains | Fused.

21v. 2a. 14'9|80 v. 80 mA. 7/9 Trans. and Ammeter, 49/9,| Only 49/9
24 v, 6a. 26'9 250 v. 250 mA. 11/9 | Post and packinz 4/6. “Carr. 313

All for A.C. Mains 209-250 v., 50 ccs.
Guarantzed {2 months,

Assembled 6 v.
or 12 v. 4 amps.

Fitted Ammeter and
variable charge rate
selector. Also selec-
tor plug for 6 v. or
12 v. charging. Lou-
vred steel case with
%wveddblue hammer
nished. Fused -
and ready for 75/
use with Carr. 4/6
mains and output
leads. Credit Terms :
Deposit 1411 and 5
monthly payments
14/11.

R.S.C. MAINS TRANSFORMERS (5o &t trnm)

Interleaved and Impregnated. Prim- | CHARGER TRANSFORVIERS

aries 200-230-259 v. 50 ce¢/s, Sercened, 6\}; lwlt.h lZ‘)O-ZSO-IZIE:QO v.0590 l(_:/s Pglmlrtl‘?ss) H
TOP. SHROUDED DROP THROUGH -9-15 v. 1} &, 11/9: 0-9-15 v. 3 a. :
250-0:250v. 70 mA,6.3v.2a.5v.2a.... 18/9 | 0915 v. 5 8, 19/ : 0-9-15 v. 6 a. 289,
350-0-369v. 80 mA.06.3v.24a,5v.2a.... 18/9 . YA (SRS

250-0-250 v. 100 mA. €3 v. 4. 5v. 3a..., 23/9 | SMOOTIING CIHOKES

300-0-300 v. 100 mA. 6.3v.4a.5v. 3a.... 23/9 | 150 mA. 7-10 H 250 ohms... R
350-0-350 v. 100 mA. 6.3 v. 4a.5v. 3 a.... 23/9 éng"AA-léog %(??h%lsrns wm g;g
300350 . 100 mA, 63V. 44, 4. C'F. 80 mA. 10 H 350 ohms - 09

-4-5v.3a.... . 2319
350-0-350 v. 150 mA, 6.3v.4a, 5v, 3a.... 29/9 OUTPUT TRANSFORMERS

FULLY SHROUDED UPRIGHT Midget Battery Pentode 66:1 fos
250-0-250 v. 60 mA, 6.3 v. 23,5 v. 2a, 354. etc. ... e RIS
Midget typs 2¢-3-3in. .. o . 17/8 Small Pentode. 50000 to 32 ... - 39
230-0-250 v, 100 mA.6.3v.4a,5v. . 2 Small Pentode 7/8.0004 to 3Q... .. 3/9
250-9-250 v. 100 mA, 6.3v.6a,5v. 3 a. Standard Pentode 5.0000 to 30 ... 4/9
for R1355 conversion ... ... 31/2 | Standard Pentode, 7/80/00Q to 3 4/9
300-0-300 v. 100 mA,. 6.3v.4a.5v.3a.... 26/9 16,0000 to 3q .. 49
350-0-350v. 100 mA.6.3v.48.5v.3a.... 26/9 | Push-Pull 10-12 watts 6Vs to 3Q or
300-0-300 v. 130 mA, 6.3v.4a,6.3v.1a; 50 ... ... 15/9
for Mullard 510 Amplifier ... -+ 35/9 [ Push-Pull 10-12 watts to match 6V6
-350 v. 150 mA.6-3v.4a,5v.3a.... 33/9 to 3-5-8 or 150 ... ... 18/9
350-0-350 v. 150 MA, 6.3 v. 2 a, 6.3 v Push-Pull EL84 to 3 or 150 ... ..- 16/9
2a 5v. 3=, - ... 35/9 | Push-Pull 15-18 watts, 6L6. KTé8 ... 22/9
425-0-425 v, 200 mA. 6.3 v. 4 a. C.T, Push-Pull for Mullard 513 Ultra
63 v.4a. C.T,, 5 v. 3 a. Sultable Linear
Williamson Amplifier. etc. ... - 49/8 | Push-Pull 20 watts, sectionally

wound 616, KT686, etc., to3t0 15Q... 47/9
ELIMINATOR TRANSFORMERS
0

FILAMENT TRANSFORMERS
All with 200-250 v. 50 ¢fs. prir:z;laries 6.3 v,

15a,5/9;63v.2a. 7/6:0-4-63v.2a,7/9: | Primaries 200-250 v. 50 c's.
12v.la 7/11: 6.3 v.3a, 8/11 ; 6.3 v, 6a, 12 v. 40 mA, 5-0-5v. 1 a.... ... 16/9
17/6; 12v.3a,0r24v.1.5a, 17/8. 90 v. 15 mA, 4-0-4 v. 500 mA., ... .. 9/9

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An all-drv e Type BM2. Size 8 x 5}
battery eliminator, e W ‘ﬂ; . X 2}in. Supplies 120 v.
Size 5} x 4} x 2in. L 90 v. and 60 v., 40 mA.
approx. Completely oy e and 2v. 0.4 a. to 1 amp.

i

replaces battery sap-
plying 1.4 v. and 90 v.
where A.C. mains 200-
250 v. 50 cis is avail-

fully smoothed. There-
by completely  re-
placinz  hoth 11,
batteries and L.

able. Suitable for all 2 v, accumulators.
hattery portable When connected to
receivers  requiving A.C. main3 supply
1.4 v. and 90 v. This 200-230 v, 50 cc's.
includes latest low SUITABLEFOR ALL
consumption types. P BRATTERY  RECEI-
b o
Complete kit with diagrams, 39/3. or VERS normally using 2 v. accumulator,

Complete kit of parts with diagrams and
ready to use. 46/9. instructions. 49/9. or ready for use, 58/6.

STEREOPHONIC EQUII;MENT AT SPECIAL PRICES

(a) Linear L3/3 Stereo Amplifier, 7 GNS. ; (b) Staar Galaxy Auto-Chanver fitted Turi-
over head for Stereo, Lon¥ Playiny and Standard Records, £3.19.6, carr 4/6 ; (¢) Matched
12in. P.M. Spzakers tn polished Walnut finishei wood cabinets, £8.15.0 per pair : (d)
Cabinet Speak illustrated below, £9.19.0 palr : (e) Matched High Flux 8in. P.M,
Speakers in polisied Walnut venezred Cabinets, £3.19.9 pair ; (f) Matched 63in. I.A.
P.M. Speakers in polished vensered Walnut cabinet, £3.10.0 pair. or (a) (b) and (c)
19 gns., carr. 15/-. (a), (b) and (d) 22 &ns., carr. 15-. (@), (b)and te) 18 gns,, carr. 15/- |
(a), (b) and (N17 €ns., carr. 15/-.

STAAR GALAXY 4-SPEED MIXER
AUTO-CITANGER. A precision manu-
factured unit with a motor which
virtually eliminates *wow’’ and rumble,
Fitted pick-up with dual sapphire tipped

styius.  For 200-250 v,
A.C. matns. Limited £4-1 9-6
Stocks. Only

Brand New, cartoned. Carr. 4/6

PORTABLE CABINETS. High Quality
Finish. Rexine covered. Attractive
design. Inside measurements : 17in. x
12%in. x 8iin. high. Clearance ahove basge-
board 5lin. Below 2iin., 69'9 each.

SPLECIAL OFFER. Above cabinet,
LG3 Amplifier, Staar Changer and
6iin, P.M. Speaker. 11 (iNS. Carr. 7'6,

THE SKYFOUR T.R.¥. RECEIVER,
A design of a 3-valve l.ong and Medium
wave 200-250 v. A.C. Mains receiver with
selenium rectifier. High gain H.J. stage
and low distortion anode bend detector.
Power é)enbode output.  Valve line-up
6K7, SP6l, 6V6G. Selectivity and quality
are well up to standard, and simplicity of
construction is a special feature. Point-
to-Point wiring diagrams, instructions
and parts lists. 1/9., Maximum building
costs £4.19.6. inc. attractive Brown or
Cream Bakelite or Walnut vencered wood
cabinet 12 x 6} x 5iin.

lines.Speech
coil 3 ohms
or 15 ohms.

12in. 10 ‘A” HEGIT ‘;‘l(;‘l‘}'l‘)'_“ D.C. SUPPLY KIT. 12 v. 1 a. consisting
SPiRAK- | of partially drilled metal case. mains
EI’RS IN | trans. F.W. Bridge Rectifier. 2 fuse-
POLISHED | holders and fuses. Change Direction
IWALNUT switch, variable Speed regulator and
FINISIIED | circuit. For 200-250 v. A.C. mains. Suit-
CABINET | aple Electric Trains, otc. Limited
Gauss 12,000 | number available at 29/9.

ACOS CRYSTAL ' MIKE® INSERTS.

Only £4.19.6  Approx. iin. sqare. Fly lead connec-

gg:r""g/_‘-])e_ tions. Only 5,11 each. Brand New.

posit  11,- A Round type approx. liin. iam. Ex-
and 9 monthly payments of 11/- I equipment. tested. 4/11 each.

AM/FM RADIOGRAM
T 7

By leading
manutac-
turer-Brand

§ Juarantee,
4 wavebands
including Vv,

H.F. Auto-

changes at

3 speeds, Ri-

i z 1 Tois fl ?uo-point
sapphire stylus pick-up.

For 200-250 v. A.C. mains. 295 GNS.

Limited stocks at a fraction of normat
price. Credit Terms. Deposit £6.19.6 and
9 monthly payments of 3 gn<. Carr. 10/-.
COMPLE UTO-CHANGER
RECORD PLAYERS, 4-51"1% . v
well-known manufacturer. Hi-f crystal
pick-up. Matched amplifler and speaker.
Attractive, well-finished rexine covered
cabinet, For200-250v. A.C. mains. Brand
Nelw, C';hrt.o:ed. Limited number. List
ce well over arr. 10/-.
153:20 15 Gns- Carr. 10/

AM/EM RADIOGRAM CHASSIS
HIGIH QUALITY 6-8 wWATI PUSH-
PULL ouvTPUT
For 200-250 v. Mains. Long wave. Mediura,
F.M. and Gram. Complete with § B.V.A.
valves. Guarant2ed 12 montns. Only
22 GNS.  Or Deposit £2.12.0 and 9

monthly payments of £2,12.0.
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R.S.C. A8 ULTRA LINEAR 12 WATT AMPLIFIER

Ihgh Féldehty rII"uﬁh -Pull Amplifier with

one Control. Pre-amp
%ta"es high sensitivity. includes 5
valves (307 outputs). High Quality

sectionally wound output transformer,
specially designed for Ultra Linear
opzration, and reliable small condensers
of current manuftacture. INDIVIDUAL
CONTROLS FOR BASS AND TREBLE
“ Lift " and ' Cut.” Frequency response
+3 db. 30-30,000 cres.  Six negative feed-
back loops. Hum level 71 db. down.
NLY 70 millivolts INPUT required
for FULL OUTPUT. Suitable for use
with all makes and types of pick-ups
anl practically all microphones. Com-

parable with the very best designs.

¢ L0

NDARD or

wnth piug provides 300 v.20 mA. and 6
1.5a. For supply of a RADIO FEED
INEI. Size approx. 12«
mains 203-230-250 v. 50 ¢.c3. Outputs for 3
and 15 ohm speakers. Kit is complete to
last nut. Chassis is fully punched. Full
instructinns and point-to-point wiring
diazrams supplied. Unapproachable value.
at £7/15- or factory built 45- extra.
Carriazz 10 -,

IT required louvred metal cover with 2

carrying handles can be supplied for
18/9. Additinnal input soclkets, with asso-
ciate Voi. conirol so that two different
inputs such as Gram and " Mike ' ov
Tape and Radio can be mixed, can he
provided for 13 - extra. Guarantecd 12

months.

] on assembled two input model @
EPOSIY 18 10 and 12 monthly pay-
menbs 18 10.

[IRTS MICROPIIONES
n‘\d \I\ IR\ in stock. Keen cash
prices or credit terms if supplied with
amplifier.

RC54 3-SPEED AUTO-
CHANGERS _ with  Studio  pick-up.
Brani new. For 110 v. 53 c.p.s.  A.C.
mains. Price with 110 v. to 220-250 v. Auto
Trans. only €5/19 6. _Carr. 5 6.
COLLARO CONQUEST 4-sS1* N
AUTO-CITANGER  with high fidelity
Studio Pick-up. Latest model Brand
new. Cartoned.
A.C. mains. Qur 1y
COLLARO 3-S5t ) Gt R
with separate pick-up, as fitted RC457 For
200-250 v. A.C. mains. £4/10:0. Post 3.
PICK-UP¥ ARMS complete with Hi-Fi
turnover crystal head. Acos GP54. Lim-
jted number brand new, peliect at approx.
half price. Onlv 29 9. o
LG3 MINIATURE 2-3 Wy GRAM
AMPLIFIER. For use with above or any
other sinzle or auto-change units. Out-
put for 2-3 ohin speaker. For 207-25) «.
57 c.p.s. ATC. mains. Overall size 63 x 4! x
24in. Controls: Vol. and Tone with switch.
Guaranteed 12 months. Only 55.9.

SUPERIIET ¥ IR UNIT. Design of
a hizh quality Radio Tuner Unit (Specially
suitable for use with any of our Ampli-
fiars), Delayed A V.C. employed. The
W.Ch. Sw. incorporates Gram vposition.
Controls are Tuninz, W.Ch. and Vol. Only
250 v, 15 mA. ILT. and L.T, of 6.3 v. 1 amp.
reauired from ainplifier. Size of unit ap-
prox. 9-5-7in. hizgh. Simple alignment pro-
cedare. Point-to-Point wirlng diagrams.
instructions and priced parts list with
jllustration, 2/6. Total huilding cost
24715 -. For descr mt,\ve leaflet end $.A.E.

45 \\ ATY
Suitable for
B.S.R. or any other
record plaving unit, and mos’ micro-
phones. Negative feed-back 12 db.
Separate Bass and Treble Controls. For
A.C. mains_input of 232-235) v. 53 cles.
Ouvput for 2-3 ohm speaker. Three min
ture Mullard valves usad. Size of unit
only 6-3-3!in. high. ()utput for 2-3 ohm
speaker. Guarantead for 12 months. Only
£5'19/6. Send 3.A.E. for illusirated leaflet.
Credit Terms. Depozit 22 6 and 5 monthly
pavments ol 22'6.

COLLARO

Al
use thh Collal v,

I I\I‘ AR INIC

HIGH Ty

U L . AN AMPLIFIE For
200-29 v. A.C. mains. Valves ECCBS
ECC33, ELS4. . ELS4, EZ3l miniature

Mullard. Self-containeld Pre-amp. Tone
Control staze, and scparate Bass and
Trahle Coatrols. Independent * Mike ' and
Gram input sockets are provided. Output
Matehings 1or 3 and 15 ohm. speakers.
Only 12 NS, or Deposit 22 3 plus 10 -
carr, and 12 monthly payments of 22 3.
Send $.A.E. for leafiet.

RADIO SUPPLY CO.

R.S.C. 4-5§ WATYT AS
HIGH-GAIN AMPLIFIER
\ highly-sen
¢ 4-vy
qu.llll.\ m
tifier for

R.S.C. 30 WATT ULTRA LINEAR
HIGH FIDELITY AMPLIFIER A10

A highly sensitive Push-Pull high output
unit with self-contained Pre-amp. 'lone
Congrol Stages. Certified performance
figures compare equally with most ex-
pensive amplifiers available. 1lum level
70 db. down. Freguency response -3 db.,
30-30,000 c'cs. A specially designed
sectionally wound ultra linear output
transformer s used with 807 output
valves. All components are chogen for
reliability. 8ix_valves are used. EF8G,
EF86, LCC83, 807, 807. GZ33. Sepuarate
Bass and Treble Controls are provided.
Minimum input required for full output
is only 12 millivolts so that ANY KIND
O MICROPIHONE OR PICK-UP IS
ABIL#. The unit is, decmned for
SCHOOLS,
4 or 0L "Il)l)l)l( FUD

I use with Electronic
AR, STRING BASS,
lcing playl g recnrds

3 3 L. nd

H.T. for a RADIO F )I'I! l'\II
An extra input with associated vol.
control is provided so that two separate
inputs such as Gram and * Mike ' can he
mixed. Amplifier operates on 200-250 v.
50 e'cs. A.C. Mains and has output for
3 and 15 ohm speakers. Complete kit of
parts with fvl'y punched

1 ] GNS‘ structions. If required
cover as for A8 can_be

with 12 monthc nuamntpe for £13.19.6.
TERMS: D I'T 24 9 ahd 12 monthly

chassis and point- Lo-polnt
Carr. 10'- supplied for 18/9. The
Paymenis of 24 9

C.
ORG. \\ Gl
For standap

eLc.
OUTPUTSOCK

wiring diagrams ang in-
amplifier can Le supplied, factory huilt

the home,
sntafl «lub,
cte. Only 50
mittivolits in-
put is re-
auired f o ¢
fult

%.
e

{5

Inl
pick

saitabie
¢ 3}
lu-r types of

LN
1}

o that il i<
st hi

Sey
provided,
record  equalisation.
neghigible being 51 db, down. 15 db,
of negative feedbick used, ¥
V.o 25 mAL and LT, of 63 v, 1.5 a.
able for the supply of a Ra
Feeder L pe-Deck pre-ampli-

aT 4
Fhese give full Iong |-I'nnu:
Inum lesel s

fier, For A, 1< inpul of 200-230-
250 v. 50 tput for 2-3 ohm
raker, Kil

complede
fully pune
withh Blae
to-point ¥
structions.

and pmnl-
iring diagrams and  in-
Exceptional yalue at
only £4 15 ov assembled ready for
use 25- extra, plus 36 carr. @ or
l)ﬂm-.ll 226 and 5 monthly payments
of 22'6 for assembiled uni
LINEA REOPTION
WA QUALLITY AM?1

hm-h

Output 6 watlts
when  not  used
Tor 203-250 v. 50 ¢.p.s.

with stereo head. r
A.C.mains. Ganged controls, Voiume and
Tone. Outputs matched by preset balance

control. For use with 2
matched 3 ohm speakers.
Only requires connecting to
Pick-up speakers and mains
point. Sensitivity 159 m.v.

guarantee and instructions.
for leaflet. Terms available.

Terms:CWO or C.0.D. No C.0.D. under £1.

] ons.

Suoplied with
Send S.A.E

AR 50 WATT HIGH FIDELITY
A 0 . Sensitivity 25 millivolts
for full output. Suitable tor any kind of
microphone or pick-up. Output matchings
for 3 and 15 ohm speaker\ Brand New.
Guaranteed 12 months. For £00-250¢ v.
A.C. mains, Only 19 gns,  Carr. 15/-.
Terms available. Twin handled cover
avallable at 25 - Send S.A.E. for leaflet.

(:ll Ql AL I

LIN
A

~

IH'( IK \\ll’l II‘II R. With* bmlt in’

power pack and nutput lh-ml\ l‘nr
stage. For Tape Decks “ses ONEY

with High or Low Impe-

dance. Playback and Erase 2 GNS.
Heads. such as_ Lane,

Truvox. Collara. Brennel. Carr. 76

etc, For A.C. Mains 230-250 v. 50 cics.

Linear |ll'l|lll‘lll'\ response of 4 3 db.
50-11,00 c’cs. Negative feedback equalisa-
tion. 1llustrated leatlet 6d.

Al S, Al 2- 3 ohms, au]tablp for
use with LG3. L45, A5 or A7 amplifiers,
5in. Goodmans., 17'9. 7 x 4in. Elliptical
Elac., 199, 6&lin. Goodmans, 17 9. 8in.
Rola, 19'9. 10in. R.A., 10 x gin.
E]llptl(‘dl (modmans 29’9 n. Plessev,

29/11. 10in. W.B. ** Stentorian ™ 3 or 15
ohms tvpe HFI012 10 watts. hi-fidelity
tyvpe. Recommended for use with our

A8 Amplifier. £4 10.9. 12in. Plessey & (whm';
1) watts

(12 00 lme a).

596.

1,
15 ohms lll( ATY KR
¢12.000 lines) with huilt-in tweeter (com-
pletelv separate elliptical speaker with

choke, condensers. ete.). providing extra-
ordinarily realistic reproduction when
used with our A8 or similar amplifier.

Rated 10 watts, Price only £5’17’6

ACOS HGPS9 11 i Crystal Cartr

(Turnover type with sapphire st

Standard replacement for Garrar
B.S.R. ()nlv 19:9,

R S.C. 3- 4 WATT A7
HIGH-GAIN AMPLIFIER
For 230250 . 50 ¢ iyt
Appearance and Specifieat wilh
exceplion of oatpul waltage, as A5,
Complete Kit with (ll.ltzr.\uh. £3/15/-.
Assembled 22/ ext Carr, 3/8.
Post 18 exira under £2: 29 extra under £5.

lu: )
and

1 200ds supolied subject to terms and gnarantee as detailed in currem catalogue,

Opea 9 to 5.30 : Weds. until 1 p.m,

(LEEDS)
LTD.

Catalogne éd.
Mail Orders to 29/31 Moorfield Rd., Lzeds 2.

Callers to

5 and 7 County (Mecca) Arcade, Briggate, Leeds |.

Trade suppliel.  S.A.E, with 2ll enquiries.
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PRACTICAL

A television course
for you to study at home

Entirely new! Practical!
Bang up to date!
THE FAMOUS BENNETT COLLEGE OFFERS YOU THIS

An entirely new course of
study based upon up-to-date
techniques has now been:pre-
pared by The Bennett Coliege.

The course is non-mathema-

956

of the signal. scanning and
reproduction of picture from
signal. Acrials, types and pur-
posc. The cathode-ray tube.
Time-base oscillators, and out-

tical, and contains clear dia- put circuits. Synchronisation.
grams, starting from the very Video frequency amplifiers.
beginning (even including the The TV tuner, turret, incre-

mental. etc. Television test gear.
Television faults.
For more details, fill in 1he
coupon below. Your studies cost
litile, the book yoir need is in-
cluded in the cost.

basic principles of sound radio
receivers, if desired) and cover-
ing all that you need to know!

This is what you've been
fooking for! A home-study
ccurse includes: production

I *To THE BENNETT COLLEGE (Dept. BIO4TV, €
l Please send me details of the new
l TELEVISION SERVICING COURSE

NAME ... ..

k¢ flield) '-i

I ADDRZSS ...

A

WIRELESS February, 1959

Best Buy at Britain’s

R, UNTTS.  R.F.24, 1216 R.F.26, 17/6 ; R.F.27, 22 6 :
dition as new. Post each. 3/6.
CR100 COMMUNIC \ll()\s RECEIVERS. Covers 60 ko/s—
30 Mc/s in 6 bands. 11 valves. 2 R.F. and 3 .F. slages. Crystal gate.
BFO. etc. Ready for 200-250 v. A.C. mains, 2} watts output for
3 ohms speaker. SUPERB CONDITION AND OUTSTANDING
PERFORMANCE for ONLY £21. S.A.E. for llluatrated dctails
CR100 SPARES KITS. 15 valves. 2 of U50, DH63, 3, X66 and
7 KTW61. Output transrormer, resistors. Condeeﬂ electio-
Iytics, lamps. ALL B D N 59/8, post 4/6.
HRO C ()\I MUNICATIONS RL( IA IVE l{s. complete with 9 coils.
From 18 gos. S.A.E. for full particulars.
R115518, with latest drive, first-class condition. £7.19.8. L1155L.
£12.19.6, S.A.E. for full particulars.
MOVING (COIL 'PHONES.—Finest quality Canadian, with
Chamois ear-muffs and leather covered headrand. With lead and
jack plug., Noise excluding. supremely comfortable. 19/8, post 2 €.
MORSE TRAINERS,—Uses two valve oscillators (cne with pitch
control). For one or two operators. In polished oak case 123 X 10X
8in. With leads. 2 keys. circuit and instructions. Less tatteries
and 'phones. Special CHRISTMAS AND NEW YEAR OFFER. 12.€.
carr. 7/6. Headphones. 7/6 pair.
INVICTA LOUDSPEAKERS. ‘—Good quality 10 in. unit {imped-
ance 3 ohms) in wooden cabinet 17 x 17 x 6 in. Complete with 50 {t.
lead and jack plug. BRAND NEW. 38/6. carr. 5/6.
WESTON E772 ANALYSERS —Mulmmeber Current, 0 to 1(Q
microampsl 10, 50. 100, 500 m/A., D.C. 0 to 1, 1, 5 Amps. A.C. volts,
0 to 2.5, 10, 250, 1,000, D.C. and A.C. Rea\stanceotoloﬂ L.eeo,
100 K. 10 Megohms Complete in * Rexine " covered carrying case.
ith leads and battery. Guaranteed, £8.19.6. carr 4 6
\\Il' RICAN MULTIMETERS, by Precision, U.S.A. 400 micic-
amps basic. A.C. and D.C. volts to_ 6.(C0 D.C.. millizmgs to €C0.
Ohms to 5 Megs.. 20 ranges in all. In po!i=hed wooden case. 71 X
71 x 5%, Complete with leads. batteries and instructions. Testcd
and guaranteed. £5.19.6, post 3/6.
INSULATION TEN lul{\ ** Record ' hand generator type. C-50
Megohms, ab 500 v. pr In leather case. £7.19.6. post 4/-.
™ ORMER IV\R(- AIN.—Input 0-200/250 tapped. Outputs
250-0-250 v. 80 m/Amps. ; 5v.2 Amps. ; 6.3 v. 4.5 Amps. Upright
mtg. BR,AND NEW. Boxed Ex»Admxraltv made 1952. A fine 50 ¢ s.
mains tranny for ONLY 16/6. Post FREE.

PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS

CHARLES BRITAIN (RADIO) LTD.
11 Upper Saint Martin’s Lane, London, W.C.2
TEMple Bar 0545
Shop Hours 9-6 p.m. (9-1 p.m. Thursday). Open Al Day Saturday.

Con-

EDDYSTONE COMMUNICATION
RECEIVERS

Record Ilousing :
Oak., Walnut,

Speaker Enc]osure o

Equipment Cabi

Continental Bench..

W.B. Prelude Corner Speaker Belling Golden A
Cabine £10.10.0 jal. 42'-. Annference [AVALNT.15
W.B. Table Equipment Cabinet £9.19.6 | \|, (Band 2).—Loft “H,” 28/~ : 2-ele-
Model 840A illustrated W.B. Senior Hi-Fi Console ... £16.16.9 ment. 52/6. S/D loft. 12/8. External S/D.
Cash Prices and Statutory Terms W.B. Junior Hi-Fi Console . £12.12.0 26/3."  State channel when ordering.
Cash 12 Month! W.B. Junior Bage Reflex .. £9. 9.0 C.w.0. or C.0.D. P/P 2/6. Coaxial cable.
£ A W.B. Standard Base Reflex ... £10.10.0 8d. vd. Coaxial plugs, /3. Send €d.
Model Price Payments of | | | w5 Senior Base Reflex Corner £11.11.0 Stamps for lllustrated Lists.
ZOVRUGR b L 10 P DIOMEAN K.V.A. ELECTRONICS (Dept, P.W..
870 £34 16 O £3 2 6 B.K. Speaker Cahinet 16.19.6 31, “Godstone Itoad. Kenlev, Surrey,
840A £55 0 O £5 0 O B.K. Equipment Cabinet, 19.6 ’ -
8S8A £110 0 O £10 0 O B.K. Record Cabine .16 g [—
680X £120 0 O £10 18 0 3.0 . o =
R . . B.K Set 4 Less tilt & glide feet  £2. 2.0 Genuine British Transistors
Carriage paid per passenger train. B.K. Set 4 Legs Plain Eboniced 19.6 EDISWAN XBIOS 10/-
SOUTIDOWN Hi-Fi Cabinet 0 Full details supplied
Modeils 840A and 870 are A.C./D.C. . Lowboy Cabinet .. 8.10.0 WIHTE SPOT 13/6
110/250 v. Others are 110/240 v. A.C. A Chairside for Quad 9.15.0 R
. dis- £37. 0.0 RED SI’OT 9/6
Thzse sets are the choice of the dis ‘Hquipment b e F <G
cerning professional and amateur hine . £30. 0.0 GREEN/YELLOW 3/6G
users. Descriptive literature gladly ,\n_\ls'ruo Equipment RED/YELLOW 15/6
forwarded. Cabinet 19.0 CRYSTAL DIODES 1/-

The sbet. FULL KIT, 9111396, cireuit 11d-
— Resistor: alues 10% i watt, 8d.
Edd FM and HI-FI Com p onents ELECTROLYTICS. GUA TR \\llahl)
ystone e 1616 mid. 450 v. 150 mA. 21" 43,
c———— DENCO F.M. TUNER circuits is. gg 51;6 mifd. 4525\6 1501%A 1{" ,1(*1~ 2!{1 ea;zcg.
iali RADIO CONST'TR. F.M. ,, 2s. 0d. 8 mifd, v mA. 18" X 9.
Specialists || LY IQRD AMPLIFIERS & 3. 6d. | [[ &16 mid, 450 V. 100 ma. 11~ x 1% 216
A L G.E.C. 912 PLUS AMPLIFIER 4s. 0d. | || 59 mia 50 v 118, B pﬁ?u?” R
SERVICES LTD.,}| jUriTer STEREQUNIT . 12s. 6d. | || i | C.W.0. or C.OD. (over ¥2).

51, COUNTY ROAD, LIVERPOOL, 4| | Separate price fists avo

COVENTRY RADIO

Audio & Component Specialists Est. 1925

189-191, Dunstable Rd.,

HE-FI EQUIPMENT
STOCK

Record Cabinet (15’) records)

CABINETS IN wnit, 75/

L.V, .-—3-ele-
Nordik Range in men‘t, ]élfiangna%)‘ 24/- ;
Alahogany. 5-element, 32/8. Wall
£R.17.6 mounting, 3-element. 33/9 :

£5.19.6 5-element. 41/3.
£4. 17.€ Combined B.B.C.+LT.V.
£4.17.6 Loft 1+3 element. 41/'3
9.19.0 145 element. 48/9, Wwall

Polenaise Hi-Fi Cabinet .. £19
V.13, Prelude Speaker Cabinet £11.11.0
W.B. Prelude Equipment Cabinet £13.13.0

4,
Leaflets available on request.

B.B.C.-LT V. -
un

M. AEREIALN

(Band . —Tele<i

B.C,
copic loft. 19/8. Externa
S/D, 23/6. “ X Chimney

Luton, Beds,

1+3 element.
R6/3 ;

Teletron TRANSYDYNE 6 transistor

ilable on request to

OAKFIELD R \I)l()

82, DARTFORD RD., ~ The Transistor Peo
Tetephone : AINTREE 1445 Es7A8. 1935 | J. T. FILMER 3% pRrGaD.  keNT: | || aa oakiisris Ko wh, STOCKPORT
Tel. Dartford 4057.
- ow ]
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Tel. :

PREMIL
containers which o
B126 Batteries. Kit 37 6 plus2-p. & p.

AMBassador

207 EDGWARE RD., LONDON, W.2 &

R BAT

423

TRy

are appr

3

The "Petite”
PORTABLE

MAY BE BUILT FOR

£7.7.0

PREMIER RADIO COMPANY

B. H. MORRIS & CO.

957

(RADIO) LTD.

Tel. : MUS. 3451

23 TOTTENHAM COURT RD., LONDON w.1

THE PREMIER
7 WATT STEREOPHONIC
AMPLIFIER KIT

This amplifier uses 2—ECL32 valves.
1—12AX7 valve, 1—EZB0 valve recti-
fier. Provision is made for hoth
3 ohms and 15 ohms speakers. The
base and treble tone controls are
ganged and balance is achieved with
a separat> control. Parts may be
assembled on gold hammered

a

ganged tone control and balance
control. Complete set of parts,
Price £4°19 6. Instruction booklet. 1 -.

Plus p. & p. 3~ finished chassis, with a black
° N ° perspex dlal with gold lettering. Complete set of part:. TDrice
£6 19'6 plus 5 - p.p. Instruction booklet, 1 -.
Batteries Extra. H.T.
10 - (lnyne Bi126) or
equivalent. L.T. q
;t.vpe AD35) or equiva- THE PREMIER
ent
*Size only 8in. x 8in. 3 + 3 STEREOPHONlc
P AMPLIFIER KIT
- e m.m]\ 16 This_amplifier uses 2—ECL82 valies
MINATOR. housed in two | and EZ80 rectifier. Provision is made
the same size as AD35 und | for 3 ohms and 15 ohms speakers. one

iitted into attractive cabinets 12in.
walnut or ivory bakelite or wood (1'-
Individual instructions hooks 1/-

2 BAND T.RF

MAY BE BUILT FOR

3 BAND SUPERHET

MAY B BUILT FOR

These two receivers use the latest type circuitry and ari”

each, post free.

£5.10.0

Postage & Packing 3/- (cither kit)

X 6iin. x 5iin.
- extra).

£7.7.0

Jdn cither

WANAAAAAL
GENEROUS H.P. TERMS
AVAILABLE, MINIMUM

DEPOSIT NOW ONLY

10°%,. REPAYMENTS TO
SUIT YOUR POCKET.

AMPLIFIERS

THE PREMIER STANDARD
STEREO PORTABLE

2 Premier 1 valve 2! watt
Amplifiers  £5 19/6. plus  pkg.
and post 416,

Amplifier Cabmet £12/19 8, plus

phg. und post 5 -

Elliptical 7 x 4in. Spca‘(cr&:l 16.

Plus plg. ond post 1'6.

5in. Speaker 19,8, plus pkg. and

post 16

E\rtenaxon Speaker Cabinet

matching the Premier Amplifier

cabinet 19 6. Suigable for either
X 4in. or 5in. Youdspeaker.

THE PREMIER DE LUXE
STEREO RECORD PLAYER
AMPLIFIER

Thisisadvalve Stereo Amplifier
with tone balance, speaker
switch ani volume control,
size 12in. long, 5}in. high, 3in.
wide. output of each section is
g'ﬁwatts £8. plus pka. and post

Collaro 4-speed Chanzer £8 19 6,
Mus 5 - pkg. and post.
BSR_t-speed Changer

£71906,
plus b - pleg. and pos[

You can convert your radlo"ra.m
for stereo discs for only

£18.14.

PREMIER Portable

PUT IT
TOGETHER
YOURSELF
AND SAYE
POUNDS

A COMPLETE RANGE OF PREMIER STEREO EQUIPMENT !

And a Pzrman:nt Demonstration at two of Londoa’s Leading Sters Showrooms

sterco

Wharfeduale Spkr,

Special Offer—Limited quantity only
THE NORA AM/FM
RADIOGRAM CHASSIS

Designed for the American market by a famous
continental manufacturer.

0 Aeq 8 eyl
P £16.19.6 DliL2 pcking ana
OR Deferred Terms
This Chassis js of the very latest design and has
a much wider coverage on F.M. than Standard
Reccivers. It has 5 valves plus a full-wave
Metal Rectifier, piano tyvpe push buttons for
long, medium, F.M. and Gram, separate tuning
on F.M. and A.M. and incorporating a Ferrite
Rod Aerial for medium_and lonz wavc-bands,
also Gram Pickup switching. OQutput 5 watts.
Dial size : 12} x 2} in. Overall size @ 121 x 08 x 7!
in.

THE “ TRANSIDYNE

Printed Circuit

Transistor Pocket 5, .
Superhet. g«ww** ‘i
Printed circuit s

bocket size Tran- Y 0

ststor Receiver, 5

professional in 5, TT——
a{mearanget dancl H
o outstanding e I
performance,  In- &‘v B ‘v

corporates T.C.C.

brinted circuit, six transistors (push-pull) to
cover medium and long waves, utilises 2 Ever
Ready. or equivalent, No., 8 batteries. Attractive
cream and red plaﬁt\c cahinet with engraved dial.
Overall dimensions 7!in. x 3iin. x 17in, Total
weight when assembled. including bhatteries,

3 Amplifier £12 12s. 0d. only 20 ozs. Our price for all required com-
Steeco Caetridges from £2 15s, 5d. ponents, including batteries, £11/19/6. plus
3 TS, Gk, 26 p.p. Complete cabinet and dial assembly,

———— printed circuit, battery holder. nuts and bolts

£18 14x. 11 and full assembly instructions. 25/- plus 1/6 p.p.

ADDRESS ALL MAIL ORDER ENQUIRIES TO:

(capt. P.W.)

207 EDGWARE RD., LONDON, W.2
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JSTEREO AVAILABLE NoOw

R

New Sterco Cartridge, complete in shell with diamond,
8 Gns,, inc. tax.
Stereo Cartridge only, with diamond, 7 Gns., inc. tax.
B] Stereo TAN/Il arm, £4.8.3, inc. tax.
B) Stereo Super ‘'90°' Mk. U, £16.3.5.,
inc. tax.

Stand thz new top ‘ C’ treble unit on your Loudspeaker System, TV, Radio
and Tape Recorder. New omni-directional sound spread adds Hi-Fidelity.
Complete with BJ high efficiency unit, crossover and volume control, the
Top “ C ' is finished in beautiful selected walnut or oik veneers.  Available
in 15 and 3 ohms impedances. Only 5 Gns., inc. tax. .
Send for details NON

BURNE-JONES & CO. LTD.
18, BRUNSWICK ROAD, SUTTON, SURREY

Just Right :
for your pocket!

ULTIMINO

' THE

Censitivity :°
|9 Ranges 10,000 ohms por vale
D.C. Voltage: 0-1,000Vin 7 rangas 75(%%',;:":3::@?"5;]5;
Tlis splerdid AVO Instrument has been developed to meet 3 A.C. Yoitage: 0-1,000V in 5 rangas on A.C. voltage ranges.

Cefnite demand for a sturdy pocket-sizz multi-range test meter . ¢, Current : C-1A in 5 rangas

. . N Accuracy :
at a modest price, suitable for use on modern ¢lectronic apparatus

; X A Resistance : 0-20,00) 22, 6-2M 2. On D.C. 334 ol full
as well as for radio and television receivers, motor vehicles, and ccale value.
all kinds of domestic appliances and workshop equipmeat. Focket Size : 5§ x 3} x I] inchas. On A.C. 4% of full
Readings are obtainable quickly and casily on a very opsn scale,  ¥Veight i | Ib. approx. scale valuz.
and range selection is by means oi" a rodast, clearly marked rotary .

. L To meet special
switch of the characteristic AvoMeter typ2. Measurements of £9 . IOS requirements, instru-
A.C. and D.C. Voltage, D.C.Current and Resistance ar: mads  List Price ® ments can be supplied

. to a higher degree of
ty means of only (wo connection sockets. Complete with Test Leads and Clips. accuracy for a small

Leather Case if required 32/6. zdditional charga.

e Telephone : VICtoria 3404 (12 lines)
LTI AVOCET HOUSE * 92-66 VAUXHALL BRIDGE RD. * LONDON ° S.W.1
M.M.2

Cesigned and Manufactured by

i — - M . rl
www americanradiohistorv.com
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E\.ERY MONTH

VOL. XXXIV, No. 626, FEBRUARY 1959

COMMENTS OF THE MONTH

EDITOR : F.J. CAMM T
BY THE EDITOR

el INTERESTING BBC - STATISTICS

;

7

Y S NI T Yy 5

Gmrd o e s amom o D e B o oo BB e

Editorial and Advertisement Offices :
PRACTICAL WIRELESS
George Newnes, Ltd.. Tower House.
Southampton Street, Strand. W.(.2.
© Ceorpe Newnes Led.. 1959,
Phene @ Temple Bar 4363,
Telegrams :  Newnes, Rand. London.
Registered at the G.P.O. for trans-
mission hy Canadian Magazine Post.

SUBSCRIPTION RATES
including postage for one vear
Intand - - - 19s. per annum
Abroad - - 17s. 6d. per annum
Canadu - - - 16s. per annum
CONTENTS :

Paje
Editorial 959
Round the World of Wireless 969
Push-button Mualtimeter ... 962
Control of Stereo Balance... 965
Radiogram Contrd) Unit ... 967
Reflexing  Superhets . 969
Anti-interference Acrial ... 970
Sorvicing Radio Receivers... 975
On Your Wavelength 977
Basic Radio Theory ... 978
A Mains Transporiable ... 982
Tape-Recorder Matching ... 985
Printed Circuits ... ... 986
Making Ohm-meters ... 989
Transmitting Topics ... 991
Servicing Without Instru-
ments ... 996
Ex-Goverament  Reference
Numbers ... ... 1003
Car Radio in Kit rorm ... 1007
News from the Trade ... 1008
News from the Clubs ..o 1012
Programme Pointers ... 1015
Open to Discussion ... ... 1016

The Editor will be pleased to consider
articles of a practical nature.  Such
articles should be written on one side’
of the paper onlv, and should contain
the name and adidress of the sender.
Whilst the Editor doey not hold himself
respoasthle  for  manuscripls,  every
effort will be made to return them ifa
stamped and addressed envelope is
enclosed. All correspondence intended
Jor the Editor should be addressed :
The  Editor  PRACTICAL  \VIRFLISS,
George Newnes, Ltd., Tower Hnuvt',
Southampion Streer. Strand, W.C.2
Owing to the rapid progress in lhe
design_of wireless apparatus and 10
our eﬂ"on: to keep our readers in touch
with the latest developments, we give
no warranty that apparatus described
in our columns is not the subject of
letters patent.

Copyright in all drawings. photo-
graphs  and_ articles  published in
PracTicaL  WIRFLESS iy specifically
reserved  throughout  the  countries
signatory to the Berne Convention and
the U.S.A. Reproductions or imitations
of any of these are therofore expressly
Jorbidden. PRACTICAL  WIRELESS
incorporates * Amateur Wireless."

B R ]
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facts and figures relating to its service on sound and
television. They are anything but dull and the keen
radio enthusiast should obtain a copy. For example. over
140,000 contracts in a year are issued to those who contribute
to the programmes. The contracts cover individuals, as well as
orchestras. The BBC receives 200,000 letters a year. Last year,
they trained 620 students; 8,000,000 schools pamphlets are
produced a year ; the BBC staff numbered 15,472 at March 31st,
1958. There arc 157 studios for domestic sound programmes
in the U.K. First performances of musical compositions
numbered 170 last year. Three hundred and sixty-eight SOS
messages are broadcast every year. Three thousand five hundred
light entertainment programmes are produced cach yzar for
sound radio, including performances in thz General Overseas
Service ; 30 religious programmes are broadcast every week.
External services are broadcast in English, and 41 other languages,
for 81 hours every day. These are but a few of the facts in this
interesting book which are worth remembering. It includes
quick reference tables of all BBC transmitting stations—long,
medium wave, V.H.F. and television. There is a map showing
the locations. There is a list of the opening dates of TV and
V.H.F. stations. as well as scveral technical articles, including
advice on how to get the bcst reception, wavelength allocation,
» and an outline of the work of the various engineering departments
of the BBC.

THE “P.H.” EXHIBITION FREE TICKETS!
THE Practical Householder Exhibition takes place at Earls
Court from February 18th to 28th. It will occupy twice
the floor space of last year, and there will be many more exhibits
and demonstrations. This is the most important exhibition for
those interested in do-it-yourszIf. A free entrance ticket appears
in every copy of the March issua of Practical Householdzr,
on sale February 6th.

THE BBC issues annually a handbook in which it gives.

RADIO SHOW 1959

THE 26th National Radio and Television Exhibition will
be held at Earls Court, London, from Wednzsday. August

26 to Saturday, Septembzr 5, with a pre-view on Tuzsday,

August 25,

PREFERRED VALUES
VERY few components such as condensers and resistors ar:
of critical value. Contributors of articles on the construction
of receivers naturally specify the values of the componzats thay
have actually used. Our readers, intent on complying in every
detail with our published specification, may turn down the
alternative of a near value component offered by the dealer,
who may be out of stock of the value specified. Rcaders may
quite safely accept a preferred value near to th: one spzcifizd.
Indeed, some of the values specified, if taken from ex-Goveriment
apparatus, may no longer be available.—F. J. C.

0;7:041 issue. dated March will be pablished on February 6th

www americanradiohistorv.com
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Broadcast Receiving Licences

~

HE following statement shows

the approximate number of

Broadcast Receiving Licences in
force at the end of October, 1958, in
respect of wireless receiving stations
situated within the various Postal
Regions of England, Walges, Scot-
land and Northern lreland. The
numbers include licences issued
to blind persons without payment.

Region Total
London Postal 1,001,118
Home Counties 1.000,774
Midiand 738,355
North Eastera 907,917
North Western 703,059
South Western 611,213
Wales and Border Counnes 379,205
Total England and Wales 5.341,€¢41
Scotland 643,492
Northern Ircland 174,059
Grand Total 6,159,192
Morse Instruction

R.A.E. course for instruc-
tion in morse is held at

7 p.m. on Tuesdays at Yew Trec
Schools under West Bromwich
Education Committee. Intend-
ing applicants arc invited to
join at once.

International Convention on
Transistors
HE Radio and Telecommuni-
cation Section of The Insti-
tution of Electrical Engineers
have found it necessary to hold
their International Convention
on transistors and associated
semi-conductor devices a few
days carlicr than previously
announced. The new dates are
21s1-27th  May, 1959, The
alteration has become necessary
through changes in the avail-
ability of some of the accom-
modation at Earls Court. where
the convention is to be held.
Associated with the conven-
tton will be an International
Technical Exhibition covering
the manufacturing, application.
research, development and other
aspects of transistors and asso-
ciated semi-conductor devices.
This exhibition.  which  will
reMmain open during the period

~ \
N “E
N

FRACTICAL WIRELESS

" QUESTOR”

of the convention. will also bc
held at Earls Court.

Radio Hobbies Exhibition
HIS show, which was held in
November last. had nearly

10.000 visitors—3,000 more than
last year.
The £400 Racal receiver

offered as a free-entry prize was
won by Mr. Kenneth R. Rogers,
of Mitchin, a Hertfordshire

C.I.D. oﬁicer. who

/ //‘, .
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made over 2060 new members at
the show.

“Eycs’ for Pluto Reuctor
HIGH-DEFINITION closed
circuit  television  system

* specially developed by E.M.L

Electronics Ltd.. for wuse in
nuclear reactors, is in operation
at the Atomic Energy Authority’s
cstablishment at_ Harwell.

The . cylindrical camera unit,
which measures only 3in. in
diameter and is approximately
48in. long, is constructed so that
it can be lowered through an
inspection cover directly into the
Reactor Pluto’s heavy water. A
transparent tube cncascs it to
afford protection.

A remotely controlled mirror

mounted in front of the lens
enables the operator to view all
parts of the interior of the

is an enthusiastic
short-wave
listener.
Exhibitors werc
cnthusiastic about
the suczess of the
show. They did
excellent business.
Onc company
reported that over
4.000 leaflets des-
cribing a particular
kit had been dis-
tributed and 2,500
cnquiry forms had
been completed by
visitors to the
exhibition.  The
Territorial  Army
reported that over
30 potential
recruits had com-
pleted forms and
more are expected.
The colour TV
arranged by Mr.
Bernard Rogers
attracted huge
crowds and recep-
tion was excellent.
The Radic Socicty
c{ Great Britain

Miss

conponents,

www americanradiohistorv com

Carol Creagh checks her
electronic clock.  This clock was a working display
1o show comprehensive collection of valves and
al
held last year, on the Standard Telephone aml
Cable Company’s stan!.

N

watch with an

the Radio Hobbies Exhibition,
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reactor. which has been speci-
ally illuminated. Switched scan
reversal circuits have been incor-
porated in the camera control
unit to compensate for reversal
of the mirror's reflection.
Remote inspection of many of
the reactor components without
removal from the reactor now
means that radiaticn hazards to
personnel and the time required
for preventive maintenance may
be greatly reduced. The EM.L
camera channel works on the 625
line system. and cmploys the
latest construction techniques.

Higher-rated Transistors

HERE is an Increasing

demand for transistors with
higher ratings for specialised
applications. To meet this
demand Newmarket Transistors
have considerably raised the dis-
sipation rating of their audio
and R.F. transistors.

This is the result of improved
manufacturing  processes  and
application  technigue. The
transistors are now supplied with
an increased dissipation rating
which can be raised to the maxi-
mum rating by mounting the
transistors with a special clip
supplied by the manufacturers.
There is no change in price
the clips arc supplied free.

New British Standard
IN this new publication (B.S.

3045: 1958) the sone scale is
specified by its relation to the
phon scale. the relation used
being an approximation based
on assessments of the available
experimental evidence. It does
not neccessarily represent  the
degree of aceuracy required for
research purposes. nor should it
be deemed to serve any function
other than the conversion of
loudness levels to loudness in
sones. and vice versa.

Copies of this Standard may
be obtained from the British
Standards Institution. Sales
Branch. 2, Park Street, London,
W.1. Price 3s.

Automatic Broadcasting is
Here
SOUTH AMERICAN radio

station now stays on the air
24 hours a day. seven days a

week and i3 able to broadcast
for one and a half days
without  staft. All  station

PRACTICAL WIRELESS
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Marconi V.H.F. receiver being used 1o report progress during Donald
Campbell’s record-breaking speed event in Bluebird at Conistoit Water,

employees have their Saturday
afternoons and Sundays free.

Scotch  magnetic  tape  has
made this possible.  Music and
conmercials are now recorded

on this tape so that the station
can transmit automatically. with-
out stafl, said a spokesman of
the Minncsota Mining and
Manufacturing Co. Ltd.

Owner and director of CX28
Radio Imparcial. Montevideo,
Mr. Higueira Moran. claims that
his station can now mahke trans-
missions which are free from un-

.wanted noise and cmbarrassing
“dead air.”” He now exercises
complete control over all his
programmes. which are recorded
and re-recorded on the tape until
perfect. They are theri broad-
cast in the deserted studio.

BBC sound engineers use simi-
lar tape. which is made at the
3M  Company's factory in
Birmingham.

Marconi V.H.F. Radio in Blue-
bird

ONALD CAMPBELL'S

record breaking  Bluebird
was cquipped with Marconi
mobile V.H.F. radio. During
the record-breaking runs. con-
tinuous two-way comniunication
was maintained between Mr,
Campbell and his chief mech-
anic. Mr. Leo Villa. in the con-
trol  boat. Mr.  Campbell
reported continually during the
runs on the speed and perform-
ance of Bluebird, while Mr.

www americanradiohistorv.com

Villa Lept him informed on the
meteorological and  water sui-
face conditions.

Mullurd Amateur Award
"T'HE Directors of Mullard
Limited are presenting.

until further notice. a yecarly
award for distribution by the
Radio Society of Great Britain.
This award will be made to the
member of the Society resident
in the United Kingdom who. in
the opinion of a Committee sct
up for the purpose. has through
the medium of amateur radio
during the preceding calendar
year. rendered outstanding
personal service to the com-
munity by his own cndeavours
o: by his own example of
fortitude and courage. The
members of the Committee will
be three representatives of
Mullard Limited and threc
representatives of the Council of
the RS.G.B. The award will
consist of electronic or electrical
apparatus and/or books to the
value of £25 and a commemora-
tive plaque. [t will be presented
in April of cach year.

Nominations for the award
will be invited in January of
cach ycar by the R.S.G.B.
through its official  journal.
Every nomination will need to
be supported by at least threc
corporate members  of  the
Socicty and will be expected to
provide a factual account of
the personal service rendered by
the nominee.
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A Push-button
Multi-range

Testmeter

EASY RANGE SELECTION IS A FEATURE OF
THIS WELL-DESIGNED INSTRUMENT

By Hugh Guy

N a multi-meter using push-button swilches
any range can be selected instantly by

pressing  the appropriatc  button. the
previously chosen range being automatically
cancelled. Furthermore, such push-buttons are

readily available on the surplus market. )

Ry using two such switches. cach with  six
buttons, a versatile universal multi-range instru-
ment can be constructed covering two resistance
ranges, two A.C. and four D.C. voltage ranges,
and four direct current ranges.

Instrument Ranges

Using a 0-1 mA full-scale deflection moving-
coil meter the instrument will have the following
ranges:

Resistance 1 k. 100 k.

Current 1 mA, 10 mA, 100 mA, | A.
Volts (D.C.) 3 v, 10 v, 100 v., 300 v.
Volts (A.C)) 10 v.. 300 v.

Thesc cover most constructional and service
requirements, and such a design vyields an
instrument with a sensitivity of 1,000 &/volt.

If greater sensitivity is required then a 0-100 pA

HT+200V
= 114,
= d = Hleter
SOKNZ it resistonce
= Rm=10002

‘_L—;—‘

Fig. | (Left).—Shows the measurcnient of the screen
voltage of a valve.
Fig. 2 (Right).—Using a meter with a multiplier 0
read 0-3 v. D.C.

PRACTICAL WIRELESS

February, 1959

%
Wk

meter should be used. With such a movement
the resistance range on the meter can be extended.
the two ranges then being 0-10 k. and 0-1 meg-
ohm. In addition there may be some advantage in
redistributing the current ranges to provide
readings on the four ranges of 0-100 zA. 0-3 mA.
0-100 mA, 0-1 A. The top limit of 1 amp. may
bé too low for some uses, particularly for the
reader whose principal current measuring require-
ment is associated with his car electrical system,
when 10 amps. would be nearer the mark. These
points are at the discretion of the reader and
though basically an instrument is described centred
on the use of 0-1 mA meter with the above
ranges. sufficient information is given in the text
to enable each reader to make his own version
by using the simplc formula described.

Accuracy of readings is the main criterion in
any instrument, and in a multi-range instrument
the accuracy is determined by the circuit condi-
tions in which it is used.

Accuracy

For voltage measurements in a circuit the
greater the sensitivity of the instrument the greater
the accuracy of the reading. This is no? generally
appreciated and an example best illustrates the
problem.

Consider a typical instance as shown in Fig. 1
where the screen voltage of a pentode is being
monitored. This pentode is the LF. stage of a
superhet set and is coupled to the 200 v. H.T.
supply via a resistancc of 50 k. The screen
should be at a potential of 100 v. and the screen
current drawn is 2 mA.

If an instrument using a 0-1 mA meter is
connected between screen and earth to measure
the screen voltage on the 100 v. range, cven
though the circuit is functioning satisfactorily. the
voltage reading will notr be 100 v. In fact,
assuming the screen current remains constant, the
meter will indicate approximately 67 volts.

Switching the meter to the 300 volt range would
improve matters slightly, giving a reading of
86 v. approximately.

Thesc errors arise because the meter itself must
draw a fraction of the circuit current to give a
deftection. Therefore, the lower the current
drawn, the greater the accuracy of the reading.
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This is particularly important when making
readings in high impedance circuits such as the
one just considered and the only cure is to use
a more sensitive instrument.

If. for example. the meter used had been a
0-100 gA movement. then on the 100 v. range
in the above example it would have read 95 volts
and on the 300 v. range. more than 98 volts.

This is an important point to bear in mind
when deciding what sort of meter movement to
use if the instrument is to be used for general
circuit work.

Onc final cheering word to dispel any gloom
that this thought may have created: the service

O
+ /OmA,
9mA) /mA|
+
>
Rs=IMOZ <
2 Y=
9 £SO
Rm=/000
>—

Fig. 3 (Left).—Using a meter with a shunt to read
0-10 mA. D.C. -
Fig. 4 (Right).—Circuit with a bridge rectifier to read
0-10 v. A.C. RM.S.

sheets issued by most reputable radio and TV
manufacturers take this limitation into considera-
tion by quoting typical voltage levels in their
circuits at  values read on a 1.000 Q/volt
instrument.

Basic Meter Circuits: Voltmeter

A moving coil milliammeter can be converted
into an instrument reading voltage simply by
connecting a resistance of appropriate value in
series with it.  This resistance is known as a
multiplier. and a typical example of the arrange-
ment is shown in Fig. 2. Here a 100  resistance
meter with a 0-1 mA movement is converted into
a voltmeter with a full-scale reading of 3 volts
by the addition of a multipler R of value of
2900 ohms. This value of R may be calculated
for different meters from the formula

) ohms where V is the required

full-scale voltage: Tm is the full-scale meter
current in emps; and Rm is the meter resistance.
in ohms.

Diflerent full-scale voltage readings and hence
range changing is achieved by switching in the
appropriate valuec of R for the range in question.

Current

The same basic mosement may be converted
into an ammeter (or milliammeter with a differ-
cnt full-scale reading) by connecting a resistance
known as a shunt in parallel with the meter.
This shunt. value Rs. literally shunts away the
dilference between the current required to give
full-scale deflection ol the basic meter and the
current that the meter is required to read.

PRACTICAL WIRELESS
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In the circuit of Fig. 3 for example the 1 mA
movement is shown connected to read a full scale
of 10 mA and to do this the value of the shunt
is. designed to pass the difference of 9 mA.

Here again the value of the shunt Rs may be
varied to obtain different ranges and is calculated
m_ ) X Rm ohms
[—1Im
where Tis the required full-scale current in amps
the other symbols being as indicated earlier.

from the formula Rs=

Alternating Voltage

The moving coil meter responds only to direct
current.  Hence to give an indication of alterna-
ting quantitics the latter must first be rectified.
Small  bridge rectifiers are available designed
specifically for this purpose; in the case of 100 zA
instruments it is even possible to use four crystal
diodes. such as " Westectors.” connected in a
bridge circuit (see Fig. 4).

A slight complication is introduced here by the
manner in which a meter responds to a rectified
alternating current.  Meters always indicate the
mean or average current flowing whereas the
quantity which is always used in A.C. terminology
is the R.M.S. (root mean square) value.

This method of specifying alternating quanti-
ties arises from a consideration of the power
available from an A.C. source compared with
that from a D.C. source. If power is measured
in the same value of load connected to cach supply
then the power will be the same when the A.C.
source. expressed as an R.M.S. value. cquals the
value of the D.C. source.

To be of any use. therefore. the average current
that the meter reads must be expressed in R.M.S.
current.  Now for a sine wave the R.M.S. value is
always 1.11 times as great as the average value.
If it is always assumed that the waveform of the
alternating supply being measured by the instru-
ment is sinusoidal then the meter will read
R.M.S. values directly if the current through it is
increased by a factor of 1.11. This in turn can

!‘h R=/SKQ ——

1Sy O-/mA FS.D
' + - A
Rm=/00()
M emce e - FX —ecmamecec—aa—

Connected externally
Fig. 5.—A circuit for measuring resistance up to

be achieved by reducing the total circuit resist-
ance by this factor. known as the form factor
(short for waveform factor). The assumption
that waveform is sinusoidal is fair enough for
most cases. particularly in mains supply measure-
ment where the distortion present is not suflicient
to detract from the accuracy of the reading.

{n calculating the multiplier necessary  to
produce any given full-scale voltage reading on
an alternating voltmeter some allowance must be
made for the voltage drop across the rectifier and
meter  combination. and a commonly allowed
figure of 1 volt provides a good design value.

[3
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Fig. 6.—Complete circuit diagrasn of the multi-range meter.

The formula for the mulliplier resistance R for
Vac— .
1L % Im S
where Vac is the required full-scale alternating
R.M.S. voltage rcading.

tn Fig. S is shown how resistance is obtained
by measuring the current flowing through the
unknown resistance connected between the two
terminals of the metei. The current is provided
by a battery which is built into the instrument.

A.C. voltmeters is therefore R=

Resistance

Before measuring the unknown resistance the
meter terminals must be shorted together and
the variable resistance adjusted so that the meter
needle just indicates full scale. For the I mA
meter shown, with the 1.5 v. battery, full-scale
deflection is produced when the sum of the fixed
built-in resistance, the variable resistance and the
meter resistance is 1.5 k, as shown.

fhe unknown resistance is then connected
between the two terminals and the meter deflec-
tion falls accordingly. The higher the value of
the unknown resistance the smaller the current
that flows in the circuit, and hence the smaller
the meter deflection.  Consequently a separate
scale js required for resistance, being interpreted

from the current through the series circuil com-
prised of the unknown resistance, and the meter
and internally wired resistances. This scale will
not be uniformly distributed and furthermore.
unltike the normal meter scale, will have increas-
ing values moving from right to left on the scale.
The method of calibration is to be described.
For a meter circuit resistance of R ohms—1.5 k.
in Fig. S—the unknown resistance Rx may be

calculated from the formula Rx:R(]_bD)ohms

where D is the raction of the full-scale current.

For cxample, in the meter circuit of Fig. 5. if
the meter shows a dellection of 0.4 mA when an
unknown resistance is being measured then the
value of the latter would be 2,250 ohms.  Simi-
larly at a dellection of 0.2 mA the formula shows
that the vesistance would be 6,000 €. The
formula, therefore, enables a complete calibration
table to be drawn up so that a resistance scale
can be drawn on the meter. For the meter circuit
of Fig. S a value “6.000 " ohms would be written
against 0.2 mA on the scale ol the instrument.

A table showing such a calibration will be
given in the next article for a 1 mA movement
with a resistance of 100 2.

(To be cominuecd)
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| OW that sterco discs and pick-ups are

readily available. an increasing number of

hi-fi enthusiasts and experimenters are
exploring the possibilities of this new sound
effect by adding a second channel to their exist-
ing single-channel equipment. This is by no
means difficult and the expense of the project is
considcrably governed by the type of equipment
already in use. If an expensive hi-fi hook-up is
being used on the single channel, then a similar
set of cquipment will have to be obtained in order
to secure hi-fi sterco. On the other hand. if a
simple record plaver type of amptifier at present
serves the single channel it will only cost a few
pounds to multiply to stereo.

A Stereo Disc

A stereo disc and pick-up provides two signal
outputs of the same programme material. How-
cver. owing to the positioning of the microphones
during the recording process the signals differ in
phase and level to match the sound as heard by
cach ear at the studio. These signals have to be
individually amplified so that their particular
identity is not destroved and then applied to
separate loudspeakers which are positioned in the
listening room to give the optimum sterco effect.
The idea is illustrated in Fig. 1.

The pick-up usually has three lead-out wires
or three tags, one being common to both signals.
(the “earthy ™ connection) and the other two
carrying the individual signals.

CONTROL OF
STEREO BALANCE

ADDING A SECOND CHANNEL TO EXISTING
SINGLE-CHANNEL EQUIPMENT

By G. Earl

is possible by running it stereo-wise. This is a
rather controversial subject. but in the author's
opinion. inexpensive stereo is far better than in-
expensive single-channel reproduction and cheap
stereo  often approaches single-channel hi-fi
standards. This. in .one instance. was vividly
demonstrated during one of the stereo transmis-

Speaker Loudspeaker
Transformer / [

_* " 5 o
[ .
'
| 1Phasing
'Switch

Speaker
Trans f?rmer

Loudspesker 2[

Fig. 2.—Correct phasing can be achieved by reversing
the connections ro one of the louds peakers. A convenient

Although hi-fi sterco. obtained by way of Sr Cre o be s ir )
expensive.  hi-ti amplificss and  loudspeaker phasing switch can be wired as shown.
systems. obviously sounds better than sterco sions given by the BBC when hi-fi-flavoured
derived from simple two-stage amplifiers and  sound was created by an inexpensive table TV
inexpensive loudspeakers. a remarkable improve- set sound channel and an all-dry  battery
ment in quality from a simple inexpensive set-up  portable!

Stereg Stereo
recor Prck—Up Amphifier 1 ;o /Louds,oeaker ’
|
I *
~ T = signal
Prek—Up feads
A = £ L Listener
| ek -
9 i) b
Ampli Fer 4
— =l < —'5'\,-#‘ 2 Louaspeaker 2
|

Fig. 1.—The stcreo set-vp from record to loudspeakers.
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AAAAAAAA
e WA ——— W AW~ /\l?it/ve
feedback 1000
& Amplitier 1
1
Ganged |
Balance
Contro/
'
- Negative
i feeaback /oop

7 AARAA Amplifier 2

Fig. 3.—Securing a control of balance by ganged vari-
able resistors in the negative feedback foops of the 1wo
amplifiers. This arrangement is adopted hy Paniphonic.

Balance and Phasing

No matter what equipment is used, the (rue
sterco effect can be obtained only when the two
channels are in correct balance and phase. Two-
channel sterco ampliliers feature a balance con-
trol. which serves over a small limit to increase
the gain of one channel while reducing the gain
of the other. anda phasing switch, which simply
reverses the connections to cne of the loud-
speakers.

The “ Pamphonic ” sierco amplifier also has a
channel reversing switch so that the signal chan-
nels can quickly be rteversed.  This may be
necessary if the signal leads of the pick-up are
connected round the wrong way which would
give a laterally reversed impression of sound
movement and position.  However, since the
record manufacturers have now an agreed channcel
recording standard such a switch is not cssential
(though it ‘may have a convenience value), for
once the correct pick-up connections have been
cstablished they hold for all records.

Methad of Connecting

FFig. 2 shows the method of connecting a phas-
ing switch to one of the loudspeaker cireuits. A
simple type of double-pole double-throw toggle
switch is perfectly suitable for S- to 10-watt
amplifiers, but a morc substantial switch should
be tised on larger amplifiers, bearing in mind
that failure of the switch would remove the loud-

~ Channe/ I WA~
270KO Live to
R/ Amplifier !

| = 50KN
From g’ S00KN
Stereo  Common ~——- Bglance
Pick—Up % Contro/

S
1 = S0K0
| R2 g Live to
270K

Amolifier &

W Channel & =m——3—\\MWMM/

To commen

. chassis connection
on Ampfifiers

—

Fig. S.—A4 method of siereo halance which is suitable
for the less exacting 1vpe of amplifier. The circidt can
he built into a metal hox and connected to the pick-up
seckers and pick-up itself” through  screened cable.

WIRELESS February, 1959
speaker load and possibly ruin the output trans-
former and output valves.

When two identical amplitiers are used in the
sterco chain it may be a fairly simple matter to
balance the outputs by setting the volume controls
o similar positions, but if the loudspeakers used
differ in sensitivity such settings would not repre-
sent cqual sound levels from the loudspeakers
and once control would have to be retarded or
advanced with respect to the other. This fine
adjustment is made cven more difficuit by the
speaker positioning and room acoustics, especially
il onc speaker is slightly shiclded by a picce of
turniture or curtain.

By far the best idea is to cmploy a balance
confrol which provides @ fine adjustment by
increasing the gain of one amplifier while
deereasing the gain ol the other. The control

Input Channel 7
4 500K0 ity
O Linear
/.

Normal
Volume
Controf

Channel 2
Qutput

L

Zz Normal <

= Volume =

7 Contro/ : g
I_ '

Fig. 4.—This method of balancing makes use of ganged

poteitiometers in the signal input circuit. The comrol

should be installed preferably in a stage where the
signal is at a high level.

should be arranged so that the amplilier gains aie
equal when the control is adjusted to the centre
of its travel. At this point a rough level should
be established by the normal volume controls and
optimum sterco effect obtained by carciul adjust-
ment of the balance control.  The true sterco
illusion also depends somewhat upon the correct
balance of the tone controls, but in somc cases
enhanced overall performance is  possible by
applying a little treble boost to the channcl deal-
ing with the treble side of the orchestra.

(Continued on page 968)
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Control Unit

CONSTRUCTIONAL DETAILS OF THE TONE CONTROL FOR THE RECORD PLAYER
(Concluded from page 903 of the January issue) i

ADIO signals can be adjusted to cqual those
from the gramophone in the feeders them-
selves. but equalising 78 to L.P. record out-

put must be included in the control unit as the
same pickup and input lcads are used. In this
particular case, given in the circuit in Fig. 1.
shown last month. allowance is made for the fact
that the average output on 78 records is about
four times that on L.P. records. so at the 78 posi-
tion R9Y is inserted in series and R10 introduced
in paraliel with the volume control so that the
load is T M. For L.P. records R9 is shorted out

/8—"' Fiz. 4la) Above.—The
chassis folded.

Fig. 4(b) Left.—Brachet

) for the valveholder.
and R10 is taken out of
3" circuit completely so
Dl . that the volume con-
I f | trol. which is 1 ]Mid’.
1 P provides the cnly load.
f s 2 To work out the values
7% 3""5 2| of R9 and R10 is a
~%4 "4 | | simple exercise with
Ll lesistors in series and
in parallel. The total resistive load is to be

I M& and R9 has to be three times the resultant
of R10 and VRI in parallel. i.e., three-quarters
of the load of 1 M the nearest preferred value
is 680 K<2. R10 is the resistance which, in parallel
with 1 M, makes 250 K and so is made 470 K.
The actual sizes uscd by the constructor can be
adjusted according to the requirements of his
pigkup. The remaining bank on the switch. bank
(c). serves to feed H.T. to the two feeders when
they are necded. so that when they are not needed
they are rendered inoperative.

Manual Tone Controls

Manual tone controls are provided in the inter-
stage circuit. VR2 provides treble control. giving
boost at the upper end of its travel and cut at the
fower end. The bass control. VR3, similarly
gives boost at the upper end and cut at the lower
end.  The signal is taken off from thc cathode
resistor R5 via a screcned lead. The power
needed from the main amplifier is quite modest.

being only .3 amp. at 6.3 volts A.C. for the heater
and 2 maximum of 10 mA at 250 volts for H.T.

Construction

It is recommended that the circuit be made up
in the simple fashion given in Fig. | without
input correction in the first instance. When

this is working., and if the pickup to be used
needs an alternative type of input circuit. the
appropriate components can then be built on.
knowing that the main circuit js quite satistactory.
The chassis is made from a piece of sheet alumi-
nium cut to the shape and dimensions given in
Fig. 3. Before proceeding to make this up, how-
ever. it is as well to give some thought to the
way in which the chassis is to be fixed into the
cabinet. Much will depend on the cabinet design.
but it will be seen that the chassis extends {in.
beyond the sides and is drilled so that it will take
four screws which will pass through the chassis
into the underncath of the motor-board. The
position of holes is given but there is no point in
giving actual dimensions where these are likely
to vary. This applies to tagboards and the socket
strip.  These should be measured and the appro-
priate holes suitably placed.

When this work is completed the flaps on the
long sides are bent at right angles so that the
work. as drawn, is instde the chassis. The %in.
flaps on the short dimension are not folded—
they are for mounting the unit as above. The
chassis when folded should appear as in Fig. 4(a).
A bracket is needed for the valveholder as in
Fig. 4(b). This takes the B9A valveholder which
should be orientated so that the space in the pins
is towards the mounting flap. Before screwing
this bracket, with the valveholder already fixed
to it. on to the main chassis a length of wirce
should be soldered to cach pin and identified by
means of a label, except for pin 1 to which R2
and C2 should be fixed; pin § which should be
connected to pin 4; pin 7 to €S and R6: pin 8 to
R4 and C3.

2500F
19 5M0
@We

d 2e2M0) LA

MO

1000pF s

(o]

MO

Fig. S.—Correction for GP20 Hi-g pic':up.
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Wiring Diagram
Fig. 2 gives the wiring diagram on which the

valveholder is shown flat merely for convenience
of drawing. The tagstrip is also drawn out of
placc. and the segments of the switch have also
been displaced for the sake of clarity. It will be
noticed that the lcast accessible sector of the
switch, i.c.. that inside and ncarer the chassis is
used for switching H.T. This assumes, of course,
that those chassis providing the F.M. and AM.
signals derive their power from cither the main
supply or from a supply separate from the tuners.
Ac shown in Fig. 2. a separate lead is provided
tc a power supply made up specially for the
tuners but actually stored alongside thc main
amplifier. If the main amplifier is, in fact, to
provide power for all units this separate lead
will not be required, but it will be necessary to
avoid passing the current for the tuners through
the resistance smoothing provided on the present
chassis. The lead from the tagstrip that goes to
the selector switch will therefore need to be con-
nected to the H.T. input point alongside the out-

o—AAAAAAAAA AMAAAAAAAAN

V"VVV'I"A YYYYyvyyvyy
j +! R3 I0KQ2 +l 10K
= c4
Zoekn  |/oMF /e
2 Signa/
-__ll Ut
NoF >
i _—
OO0 ODO 1 ~
ikcs Tone
Control
Clreurts
L—L Z27040
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C3 2R4 b
50/IFT S8200 _

Fig. 6.—Conversion to two-stage amplifier.

put sockets and not to the decoupled H.T. point
on the tagstrip itself, The third possibility is
that the tuning units arc self-powered and that it
is not convenient to bring the H.T. into the
control chassis. It is simplest to arrange for
muting on the tuner chassis themselves, if this is
jound necessary. A switch on the control panel
with five segments could be used, of course, using
segment (c) to mute, say the A.M. signal, by
carthing the lead from the input socket at posi-
tions where this input is not needed and using
the additional segment to mute the F.M. signal.

Fig. 5 gives the method of adapting the input
for correction for specific pickups. This incor-
porates the circuits recommended for the GP20
Hi-g pickup. Finally, Fig. 6 gives a modification
to the circuit to convert the second half of the
double triode into an amplifying stage which will
cope with cither a lower level of input or a lower
amplification in the main amplifier itself.

In Fig. 2 of last month’s issue. a wirc was
cmitted.  This runs from L.P. on the lower left-
hand segment of the switch to the moving arm of
the upper left-hand scgment.

WIRELESS February, 1959

CONTROL. OF STEREO BALANCE~§
(Concluded from page 966) %
Ganged Controls g
Pure stereo amplifiers use ganged volume and
tone controls so that the degree of balance adjust-
ment is limited, usually over a range of approxi-
mately plus and minus ¢db, by the design cf the
control circuit. -
A very effective system, used .in the
“ Pamphonic,” is shown in Fig. 3. Here the nega-
tive feedback is decrcased on one channel and
increased on the other as the balance control is
rotated. It will be seen that the variable resistors
in the feedback loops are wired in opposition.
and that at the centrc position, corresponding 1o
the theoretical balance point, the resistance is the
samc in both circuits. .
Another idea is given in Fig. 4, which could
casily be adapted for use on simple amplifiers
which are used for stereophony. The only addi-
tion is a two-gang 500 k & linear potentiometer.
This is connected to the pick-up input circuits
in such a way that as the control is rotated the
value of the normal volume control is effectively
decreased in one amplifier and increased in the
other. This, of course. varies the input signals
over small limits and balances them when the
control is set to the centre of its travel. The
rormal volume controls continue working in the
ordinary way, and these arc adjusted first to
establish a rough balance and then the balance
control is adjusted for optimum results.
Another experimental circuit is given in Fig. 5.
This would be suitable for the less exacting types
of amplifier, and can be connected between the
stereo pick-up and the pick-up sockets of the
amplifiers. Resistors R1 and R2 may have to be
altered in value to suit the pick-up used and the
available gain of the amplifiers. They do, of
course, attenuate the signal from the pick-up, but
this does not matter a great deal if sufficient
compensating gain is at hand. It would be a
good idea to build the circuit into a.metal box.
to serve as a screen. and then wire it to the ampli-
tiers and pick-up through screened cable.

PRACTICAL TELEVISION

Chief Contents of January lIssue
NOW ON SALE, I3

TRANSISTORS IN TV RECEIVERS
HOME CONSTRUCTED TV RECEIVER
AN AUTOMATIC AERIAL SWITCH
SERVICING TELEVISION RECEIVERS
TELEVISION TABLE .
RELAXATION OSCILLATORS

VISION-ON-SOUND AND SOUND-ON-
VISION PROBLEMS

REPLACING CATHODE RAY TUBES
AN INEXPENSIVE EHT VOLTMETER
A QUAD AERIAL FOR THE LOFT
IMPROVING OLD TV SETS
AND ALL THE USUAL FEATURES
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IN THIS CIRCUIT THE IF, DETECTOR AND AF. STAGES ARE COMBINED
By Richard Page

HE aim of this circuit is three-fold; to save
money, space and current. An inspection
of the circuit diagram (sec Fig. 1) shows

that this circuit can be inserted between any con-
ventional frequency changer and output stage and
can be used in battery or mains equipment. In
the diagram shown a DF96. vari-mu R.F. pentode
is used and its control grid is fed from the appro-
priate pin of a 465 kc's L.F. transformer in the
usual way.  This valve amplifies the LF. signal
which appears across the secondary of the second
LF. transfcrmer. It is at this point that the
circuit departs from normal practice. The grid,
diode pin of LF.T. 2 is connected directly to the
black end of a “ Westector ™ WX6 and the red
end of the “ Westector ™ to chassis. The other
end of the secondary winding of 1.F.T. 2 (AV(C/
diode load pin) is connected to three points:
(a) 470 k resistor. returned to chassis; (b) 500 pF
condenser, retuined to chassis; (¢) 22 k resistor.
returned to the A.V.C. pin of the first L.F. trans-
former. This AV.C. pin is by-passed to chassis
through a condenser not exceeding S00 pF. and
is also the starting point of the A.V.C. line to
previous stages.

L.F. Amplification

Thus we have the detected signal. now at audio-
frequency. fed back through the 22 k resistor
(R2) and the sccondary of

circuit arc: (a) 25 mA on the L.T. line (50 if the
DAF91 is used instead of DAF96); (b) a milliamp
or two of H.T. current; (c) the cost of a valve,
valveholder and associated components; (d) a
good deal of room on the chassis.

For real space-saving the type of Westector the
size of a 4 watt resistor should be used. R6, the
auto-bias resistor, should be of a value to give
5.2 (ncgative) volts bias.

If a DK9 is the frequency changer. and is
used according to the maker’s recommendations.
then the value of this resistor will be about 400
ohms.

A Mains Version

In a mains version of this circuit. in which any .
suitable vari-mu LF. valve may bec used, the
suppressor grid will be connected to cathode and
cathode taken direct to chassis. The valve then
relies on the biasing voltage fed through R2. The
series screen resistor should be higher than
normal. since it is also the anode load resistor
in the valve's audio-frequency function. A
resistor of 100 k is about right. The stage is-
best followed by a sensitive output valve such as
6F6. EL41 or 50L6.

[Note : The Westector tvpe WX6 may be
obtained direct from the Westinghouse Brake and
Signal Co. Ltd., 82, York Way, London, N.1.]

LFT. 1 to the control grid of
the DF96. The wvalve now
acts as a triode audio-
frequency amplificr. using the
screen as the triode’'s anode
and it is from this electrode
that the amplifiecd AF. signal
is passed, via a .01 mtd. con-
denser, to the grid of the out-
put valve. The 2 megohm
grid-leak of DL96 is a poten-
tiometer and is used as the
volume control.

The 500 pF condenser (C4)
merely by-passes residual LF.
and R.F. currents to chassis
and is well worth inclusion.

Output

The output from this circuit
is not quite so great as if the
normal DF96. DAFY%. DL96
sct-up is used. This is because

AYC. RIIMQ

screen voltage than usual and *O%

(s ALF. amplifying action is

R2 22K(2
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that ot a triode rather than that
of a high gain audio pentode.
The requirements  of  the

4

Fig. V. —Reflex cireuit using battery valves.
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An Anti-interference Aerial

THIS SYSTEM IMPROVES RECEPTION,

PARTICULARLY ON SHORT WAVES

By A. W. Mann

HERE are some locations which from the

I point of view of the short-wave listener

arc bad ones owing to electrical inter-
ference created by industrial machinery, domestic
appliances and motor car ignition.

Suppression at the source often calls for
co-operation. This is not always forthcoming and
the listener must, therefore, adopt such methods
at the receiving position as he can afford to apply
in an attempt to improve matters.

Apart from mid-morning periods of domestic
activity, and car ignition interference at all
times, the author considers his location as fairly
good. One of the receivers in use is a very
sensitive R115SA. This particular type of receiver
has a reputation for having an unfavourable signal
to noise ratio when used with a power output
stage. )

This criticism is not fully justified. In the first
instance too many listeners use too high a volume
level when listening to far-away -places. It is
surprising how effective an L.F. volume control
can be if fitted and used correctly.

While I have always suspected that some of
the background noise  attributed to this type of
recciver is due to external pick-up by the aerial

e 534" square —>

Fig. 1.—Dimensions and structure of the mounting
platform of rthe whip aerial. -

system, my chief concern was to reduce the
efiects of electrical interference to a minimum.
Mains filters were already in use and the only
remedy which showed promise was the erection of
an anti-interference aerial. Suflicient space, how-
ever, was not available for the erection of either
a split doublet or a single ended one.

Final Choice -

A vertical-rod type was the final choice. It
was decided to try out an experimental modcl
using an 8ft. whip and mount the system (built as
a complete unit) at the top of the 27ft. X 3in.
square pole already supporting other vertical
aerials.

As cut and try mcthods applied at the top of
a 30ft. ladder set at an acute angle did not
appeal to the writer. home-constructed matching
transformers were ruled out. A complete anti-
interference aerial kit as advertised by Premicr
Radio in this journal was therefore obtained.
The kit, which includes amongst other items two
screened matching transformers and 60ft. lengths
of aerial wire and screened coaxial-transmission
line, was examined and the specification and
drawings put in hand.

It was essential that the aerial sysiem should
be made and completed in the workshop as a
complete weatherproof unit which once crected
would remain until such times as repainting was
considered necessary. In addition erection and
dismantling single handed from the top of the
ladder with the minimum of risk was an important
{actor.

The Aerial Unit

Sufficient 2in. X lin. white wood was oblained
to make the bracket required and in the dimen-
sions of which are given in Fig. 1. Fig. 1 also
shows the 5%in. square platform on which the
rubber base of the whip aerial ts mounted (sce
A).

Woodscrews should be used throughout when
making this bracket as rigidity is most desirable.
It will be noticed that the inside of the bracket
is divided into thrce separate compartments, B.
C and D. Compartment B houses the aerial
step-down transformer and when the unit is com-
pleted it is entirely enclosed and weatherproof.
Compartments C and D remain open in order
to reduce wind rvesistance. The bracket when
completed should be well painted.

The matching transformer is totally enclosed
because all the connecting stubs are at the top
of the transformer. and in any case would require
some form of protection against the weather.
By totally enclosing the stubs and soldered con-
nections the general efficiency of the system will
remain constant. When this transformer is used
as originally intended (i.c.. with doublet aerials)

lowering for inspection at intervals is no
(Continued on page 973)... .. ..
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Take | Truvox Mk. 11l or Mk. 1V Tape
Deck (available from 23 gns.), and
| Truvox Type “K* Amplifier (avail-

- able from 19 gns.), add | loudspeaker and

cabinet and you not only have the thrill
of qwning a tape recorder that is weli up
to semi-professional standards, but the
added satisfaction of having built it to suit,
exactly, your own requirements.

You can build your own amplifier from the
circuitry supplied FREE with each Tape Deck.

PRACTICAL WIRELESS
W@ A

L

TRUVOX Tape
Deck Mk. IV,

TRUV O X
TYPE “K”
Amplifier accur-
ately matched to
Truvox Tape Decks.

GO STEREO WITH TRUVOX

Truvox Tape Decks can be supplied ficted with a
stereophonic head at an extra charge. Add a
second loudspeaker and amplifier and you’ll have
all the thrill of stereophony in your own home.

TRUYOX TAPE RECORDER COM-

- PONENTS ARE AVAILABLE AT YOUR

LOCAL STOCKISTS—SEND FOR FULL
TECHNICAL DETAILS,

TRUVOX LIMITED

NEASDEN LANE, LONDON,
N.W.l0. Telephone: Gladstone 6455.

TRUV O X
Radio Jack for
direct radio recep-
tion and pragramme
recording.

TRUV O X
Stereophonic
Head for replay of
pre-recorded stereo-
phonic tapes.
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STEREO-TWELVE

RADIO

;RAM CHASSIS

The most complete unit yet produced for siereo and
monaural reproduction, giving 6 watts high fidelity push-
pull output'on each channel, 12 watts for monaural. Full
VHF band (87:108 mc,'s), medium and long wave-bands
with adjustable ferrite aerial on AM and automatic

Pl'lce 37 glllneaS frequency control on FM. Stereo and monaural inputs

) are provided for records, tape and radie and a tape

‘-————————_——""‘"}——'——1 output for stereo and monaural tape recording. A 12
Post “this coupon or write for descriplive iterature ang , Q 2 1 . N A .

details of Home Trial facilities, Hire Purchase Terms and | vaive d}aSS'S acassuns 144in. by 8in. by 7in. high which
Guarantee or cail at our-Holloway Sh(;wrzom for tull, | can easily be fitted with the help of thc brass escutcheon

unhurriedd demanstration and professional advice on your . s . - o

| instatiation. Open 9-6 Weeldays and Sats. | and vencere.d facia b(?ard which are available. There is

i i comprehensive matching for all types of crystal pick-ups

] | both monaural and sterco and speaker matching on both

NAME cooiiivvenereene S e e 1 outputs of 3, 7} and 15 ohms,

ADDRESS........

The name ARMSTRONG is, the registered
l trade mark of

ARMSTRONG WIRELESS & TELEVISION CO. LTD..
WARLTERS ROAD, L.ONDON, N.7. Tel. NOR. 3213,

Great Britain’s Valve—] rapio vawves |—Mail Order House

e 746, HIGH ST RARESTEN R e

MULLARD AZ1 17- AZ31 17,- AZ41 14/- CBLL 25/ CBL31 u4/- CCH33 4 - CL4 24'- CL33 20 - CY1 17/- CY31 17 - DACS2 M, cL) 18'- DAF91 18,- DAF96
18;- DGC9) 24 - DF33(M CL) 15+ DF81 1i’- DF92 15;- DF8§ 16°- DF37 16 - DK32 2~ DK40 22 - DK91 18,- DK82 15 - DRS§ 13'- DL33 18;- DL35 18"
*DL71 15(- *DL72 I3 - DL92 16 - DL94 16'- DL98 14 - D¥70 10 - DO23 34 - *DO3) »3/- DW4 357 17/- DW4 500 17- EASO 10 - EABC8O 18/- EACSI 20 -
EAF42 17,- £834 16 - EB4L |2 - EBI1 12 - EBC33 20/- EBC4L 14/~ EBCSO 14 - EBCIL 14 - EBF30 13,- EBF83 15 - EBF89 19~ EBL21 21" EBL3]L 24 - EC90
20/- EGI1 16 - Ec92 13- ECC32 25 - ECC33 23'- ECC34 23'- ECC35 25 - ECC49 214,- EJC81 19/- ECCS2 19/- ECC33 1v- ECC35 20'- ECCSS 31 - ECCOL U7 -
ECFa)5 -EcF ’ “ECH3 7 - ECH21 24 - ECH3S 21 - ECH42 18/- ECHSL 1N - ECHSS 18 - E\,Ls’ 23’ ECL8Y EF@ 21 - EF22 2) - EF38 20 - EF37A 24 -
EF4) EF4] 16 - EF42 m - EF50 u, EF54 24,- EF53 24'- EF80 19 - EF35 1) - EF38 2} - EF8) F81 21'- EF92 18 - EF93 16 - EF94 24/
. EE® 27- EK32 27'- EK9) 18- EL® 21,- EL32 20, - ELY3 20/- *EL34 17/- EL33 240, EL37 23 - ELzs 7 - EL41 16 - EL42 16/- EL50
ELS3 27/- ELS4 11~ EL35 18 EL90 11 - EL9L 15,- EL95 1% - EL82) 24/ ELS2L 27 EM4 8. EM34 1% - EM8O 18/ EMS is/- *EN31
wZN31 15'- EY51 18- EYS1 17/- EY8% 21 - EY86 20,- E¥91 14 - EZ35 17- EZ40 11/- EZ41 11 - EZ80 11 - EZ81 11'- E290 I1'- FC2
FC4 27 - FCI3 27~ FCI3C 27- FW4'500 20'- GZ3) 17)- GZ32 u0'- GZ33 207~ GZ34 20 - EBCYO 11 - Hch 1= HF33 16/- HK90 18/- HL13 17.-
CHL92 18- HYB) 11~ IW4/350 17,- IW4,500 17'- KBC32 18- KF35 18 - KK32 23 - KL35 13’- KLL32 2. T17 45'- PenAd 24/- PenBd 25
27 - PABC3) 18 - PCCS% 2),- PCC83 31 - PCC39 31~ PCF3D 23 - PCLSE 23 - POLS3 23 PL33 ’tn/- PL33 ExD PLS2 16 M
TG PM12Y 21 - PME2A(S) PM22D 2~ PM24A 27/- PM24M PMRO2 18- PY3} 17 - PY82: 13 - PY8] 17 - PY82 11/- PZ30 20/- QP22B 25 -
SPS 2 - SP4 (7) 24~ §P13 24'- SP13C 24°'- TDD2A 15 - TDD4 25 - TH2IC 0'- TH30C 25,- TYSEF 'n - UABcso 1K - UAF42 17'- UBAL i2/- UBCAL 14,-
UBC31 14 - UBF30 1% - UBFE’J I% - UBL2) 24'- UCS2 13/~ UCCS4 20 - UCCSS 20,- UCFSO 23 - UCH2L 24,- UCH42 15 - UCHSL 19/- UCLS2 23;- UF41 15/~
UP45 14~ UFs) 19~ UF5 16~ UF3G 21- UFSY 16- ULA1 15 - ULd4 7 - UL4S 21 - ULSY 16/ UM4 1% - UM34 15 - URIC 17~ UYIN 17/ Uv41 1
UY85 11} VP48 24 - 1LD3 18 - 5Z4GT 17;- BAB7 14/- *6AS6 23/- 6C5GT 17~ 8QIG 20 - BRYG 13- 12H8 11 - 125C7 0 - 13SN7GT 25'- 25Z6GT 17,-

CO3SOR/EMITRON DDL% I4'- DDT 25'- DK93 13- DL93 I+'- 1R5 18 -1T4 10 - N14% 18'- MS Pen 21'- KVS Pen(5 7) 24'- MVS'PenB 24 - OM1 17 -

Pend0D

OM4 2)- OMS 20 - OM10 4,- PCL8? PY32 20,- SUZS 27 SUGL 18 - SU215) 27/- SU2150A 37 - 1A7G - 1C5GT 18'- 1HSGT 18- INSGGT I3 -
18) 18 - 2P 27 - 334 16 - 4, 10080 20,- 4THA BAKB 1% - BALS 12 - 6AM5 1 M8 24 - GAQS - 6B@5 16/- 6BX6 19 - BBY7 1Y - 6J8
27 - BSL7 2 411 - '6veG 2 I: - 7AN7 20/- 705 20/- 708 20 7 20,- 7Y4 17 - 787 24/- 8AS 23'- 12AT7

18Y3 11 - 35A5 20/~ 3523 17 40SUA 17 - 41MXP 27/- 41STH 27/- 431U

- 62DDT 14/- 82'1‘5 1%:- 62VF 16 - 63SPT 24 - 85ME 13- 07?‘1‘ 16 -141TH

u3 - 21OVPA(?) 23/- 220TH 2. 3

74 12 - D152 [2/- *DA30 ¢

DHI150 14/- DK81 lﬂ/- DL83 20/- DL92 16 -

- HL2 16’- HN309 35 - KT24 18 -

T74 14~ KT76 20°- KT81 44/- *KT88
MHD4NM 5 - MHL4 13 - MKT4 (5/7) 24

25 N108 19/- N142 16/- K145 20 - N147 2

GT SN7 v

19/- 12407 19 - 12367 20 - 1457 24 - 13VPA
17 - 4510 2n- 52€0 17 - 53KU 20 MKU 20)'- §1BT 51 - 81SPT ‘il,
18 - 142BT 21 - 171DDP - 1858T :4/- 185BTA 3} - 202DDT 2023TH =

MARCON!/G.E.C. B85 25 - B152 19- B30) 19'- B318 20°- B333 1" - D42 13- D43
DF31 15 - DHE3 20" m-m 50 - DH77 14/- DHS1 43 - DH101 29;- DH107 |4,- DH142 14,- DH147
DL143 14 - DN41 4 - DN143 24,- ECC82 10- ECH33 24 - ECHS1 18 - EF85 19 - EMBO lR/ H30M

g KT41 27 - KT4 KT35 34 - KT81 20+ KT83 <
Z41 24 - KT2Z83 20 - L83 17,- LN319 v4/- LP2 16,- L232 M :
u - MSPA 5,7y 21 - MSP41 (5/7) 20 - MUM 19/~ MX40 27 - K18 16 - N19 ]I>/ N37 20/
N143 - N151 i - N303 21 - N3)9 2} - N329 16'- N349 H - N369 18 - N709 - N727 6AQ5 1) 83 25 - PL82 16 - PY81 17/- PY82 11/- PX4 54’
g 21 - 17- Ul4 17'- UL7 27'- U18 20 20 - U3 - U33 27'- U35 27/- U37 - U43 I8 - U45 24 - U47 24/- U50 17/- U52 '0,

U:S II - USL 43,- U82 48 - US4 4%,- Ur07 1) - U14211 - U143 17/- U147 17 - U149 17 - U150 11;- U328 24/- U338 20/- U709 11
W17 W21 (7) 21 - 20 - WGIM CL "u W78 20/- W77 I5 - WHIM 4% - W10l ) - W107 16 - Wid3 20 - W14a 157~ W148 20/- W149 20/- W150 14 -
W727 SBAG 16 - W 3 10/ WDH’ 17'- X18 18- X22M/C 25/- X24 41 - X41C 27 - X6 . X@527'- X76M 24 - X782 - X79 u2 - XB1' 48/- X101M 34,- X109
1% - X143 2 - X148 24 - xmo 18,- X727 6BES 18,- Y82 19 - Z14 1% - zzzm 263 20,- 286 31,- 27 24 - 2142 1%,- 2150 19/- Z318 438,- Z329 24 -

AC, HLDD u3/- AC P4 24" AC/Pen (5/7) 24- AC SG VM 24- AC/THL 34/- AC TP 34 - AC VPL (57) 27/- AC/VP2 27 - AC2 Pen
o ‘AC4 Pen 27/- ACS5 Pen 24,- AC5 PenDD 27,- ACP 17 - ACSG 224'- D1 10/- DD41 14/- HL23 16 - HL28DD 1% - HL41 17/- HL41DD "n -
HLLDD ,‘, M HLI330D v - HL1320 L - IC3 14~ ME4L 1% - MEOL 15 - P41 17 - P81 17 - Pen 95 18/ Pon &1 27, Pen 45 21 - Pen 45DD 7/ Pen 48

em 333 21 - p,n 334 277- Pen 453DD 34 - Pen DD4020 i1 - QP25 27 - QP230 5 - SP41 27,- SPBL 27/- SP18] 4 - SP210 20,- T41 24/~ THal 7/ TH233

1‘52321 27/~ TP2! P25 o7 - TP2820 34 U22 31 - U4 31°- UG 24 - U28 20 - U191 20« U201 17/- U251 4 - U281 20 - 028 - U301 24/- U403 17
0402 I1/- Usm u ~' 04020 17 - UCS2 15 - UUS 17,- UUG 20 - UU7 17 - UUS 27 - UUH 11~ VP23 18- VP41 24 - VP33 21 - VP20 2 /- VP1322 24/ 1C1 I8
163 1 "1F2 16 - 1¥3 16 - 1FD3 18 1P1 14 - 1P10 16 - JP11 14"~ 609 13- 6CL0 Ix.- 8031 24/- 6D1 {0 - 6D2 12 - 6D3 20 - 6F1 27- BF11 13/ BF12 24 -
§F13 o4 - EP14 27 - @F15 1t - 6F18 16% 6F18 19~ BK5 20 - 6L] 4,- 6 30L2 11t - 6L19 24- 6L34 16)- 6LD3 14 - GLD20 1o~ 6M1 18- 6M2 18- 6P1 2 -
S o Shes 20 - 6PBR 27i- 1001 19 10C2 27 - 10F1 27 « 10F3 24 - 1089 16 - 10F18 16~ 10L1 16 - 10LD3 14 - 10LDLL 15 - 10P13 24.- 10P14 2 - 20D1
5 - 20F2 27 - 20L1 o 20P1 27/~ 20P3 24 - 20P4 7 - 20Pa 24°- 3001 23 - 30!'5 24 - 80FL1 23,- 30L1 20,- 30P12 I8 - 30P16 14,- 30PL1 23/-
PHILIP3 21 12 *C1C 12 - CYIC 147- 340 Nett t'- *452 10 - Plus Postage | -. =uhject to stock and price rhanges, R

enDD 27
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inconvenience. In this instance the condition of
the whip aerial will decide the time for a gencral
overhaul. which in a heavy industrial area will
be about two years.

Fitting Up

Before fitting any components in place an iin.
diameter hole should be drilled through the centre
of the aerial base platform and bracket top picce
into compartment B. A 4in. hole should also
be drilled through the base of compartment B
and another directly below it. i.c.. through the
15in. supporting members (sec Fig. 2).

The next item required is the mounting bracket
shown also in Fig. 2 together with a small bridge
which is needed to mount the earthing terminals.
This may be made in the form of an insulated
terminal block mounted on a suitable wooden
block. .

The tin-plate bracket requires a screw hole
in cach flange and a larger hole in the centre
ol the 14in. platform so that the coax. socket at
the base of the aerial transformer will pass through
and the nut and tighten up as shown in Fig. 2.
This coax. connector. by the way. is not used for
any purpose in the original instructions so f{ar
as connecting up is concerned.  When the trans-
former has been fitted to the bracket the com-
bined unit can be fitied into place in compartment
B as shown.

Transformer Connections

The connecting stubs of the aerial transformer
are numbered 1. 2. 3. 4 and S. The acrial lead
should be connected to No. 1. This lead should
be of sufficient Tength to pass through the hole in
the bracket and base platform and couple to the

screw fitted in the inside of the acrial base. The
basc should then be screwed to the platform.
The coax. screened cable connections are:

screening to stub 2: centre conductor to stub 5. A
S0 pF capacitator should be connected between
stubs 4 and 2. Beforesoldering the screened
cable connections fasten the coax. by means of
two small insulated staples to the vertical side
of compartment B after passing it through the
holes in the brachet and base respectively. Other-
wise. the coiled up cable will be suspended from
the  connecting  stubs which could result in
fractured joints or stub breakage. Good sound
soldered joints are essential and when all the
connections are made a double check against the
above instructions is recommended.

The coax. cable stapled down onc side of the
bracket is shown in Fig. 2. It also shows the
totally enclosed static discharge unit with a short
lead connecting the top end terminal to the out-
side aerial terminal of the aerial base, The
remaining terminal shown as earthed is connected
by a length of insulated aerial wire to the carth-
ing terminal at the basc of the bracket. When
the aerial is erected and in place. another length
of wire is taken from the carth terminal to an
carth spike driven well into the ground.

The next job is to enclose the compartment
completely with tinplate covers cut to size in the
njanner shown in Fig. 3. The covers after cutting
to size should be drilled so that cach side has
holes for half a dozen small, round-headed.

.
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screws.  Paint these covers well on both sides,
and paint the inside edges about lin. wide all
round before screwing in place. Paint the joint
edges when this is done.  This will result in a
weatherproof unit. ‘

Stutic Discharger
This is built into a two ounce tobacco tin.
All necessary dimensions are given in Fig. 4.
Now a word of warning concerning the con-
struction of this unit. The saw-toothed clements

Whip
Aerial

Lightning
grrester

! , =
— 1 4 I~

Tin plate bracket 145" wide

Earth tefminal

Fig. 2.—The various parts of the aerial svstem in
position.  Inset is shown the mounting bracket for
the transformer.

must be completely insulated from the tin case,
otherwise the aerial system will be carthed. This
insulation can be carried out with a very short
picce of sleeving. little more than the thickness
of the box end fitted on the terminal shanks.

Very thin Paxolin sheet can be used to insulate
the terminal base from the box ‘ends and between
the box ends. These washers will fit over the
terminal shank insulation and butt up against the
tin ¢nds and insulate the spark gap clements
from the ends. )

Cut the spark gap clements so that they overlap
onc another. Drill a small hole in each end of
the clements so that they will pass over the
insulated terminal shanks.  The ends of the
clements when fitted should be clear of the box
bottom.

Cut onc_element to hall the inside length of
the box. Fit in position and mark ofl the over-
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lap after fitting it in place. Withdraw it and
cut it to give a gap of one zinteenth of an inch
and having donc so file out the saw teeth. Now
hit up the complete unit not forgetting the insula-
tion. Having done so check for continuity.
If correctly assecmbled each terminal and its
associated saw-toothed e¢lement should give a
deflection on the meter or a light if a battery and
bulb are used for the test. From the tin case to

cither terminal or clement “no  continuity ”
should result.

Erection

The aerial unit completéd has the screened
coax. coiled up. Readers will notice that a
stout hinge is screwed to the bottom of the
bracket. This makes single-handed erection much

) A
S TR =
7L
| w A7
3/% r /8.
/ ‘// L~ g
Spgce
| N\t

= G
j 29—

g Spark gap units and
: both terminals must
be insulated from tin

box (see text).
transforier

The
weatherproofed with tin-plate covers.
Fig. 4 (Right).—Dimensions of the stalic discharger.
Inser shows L-shape of brackets.

Fig. 3 (Left)- compartment

easier. The unit less the whip acrial is placed
in position squared up and screwed to the
pole with two screws. The hinge is then screwed
to the pole. The two screws holding the bracket
in position are withdrawn and the bracket care-
fully lowered. The whip acrial is then inserted
in the base socket and the aerial bracket lifted
into position and again screwed to the pole.

The coax. cable should now be unrolled ready
to run to the receiving position, and an earth
lead of suflicient length should be taken from the
earth terminal to an earth rod driven well into
the ground.

The Receiver Matching Transformer

This transformer can be fitted inside the
receiver. This applies especially to a recciver
which is totally screened, as is the RIISS. In
the case of this receiver it can be mounted inside
an unused D.F. valveholder but must be entirely
insulated from it and the chassis. Do a con-
tinuity test and make sure of this. No reading
should bz obtained between the metal case of
the transformer and the receiver chassis.

The author has fitted a small Paxolin panci
in front of the unused D.F. loop socket. On
this is mounted a coax. socket. The centre is
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connected to No. 5 stub of the transformer.
while the outside tag goes to No. 2. The set
aerial and earth input should be taken by short
leads to stub No. 4 and stub No. 3 respectively.
The author has transposed each pair of leads.

Testing

Do not cut the toax. cable until a test has
seen carried out.  Bare the insulation at the end
of the cable and fit the coax. plug. Plug into
the coax. socket and try out the acrial system on
all bands.

Resules

fests carried out with the new system showed
that on the two short-wave ranges there was a
marked increase in signal strength and a much
better signal-to-noise ratio.

in addition motor car ignition interference is
entirely eliminated and vacuum cleaner inter-
ference considerably suppressed and once tuned
to a transmission was well below the signal level
except for very weak signals. Had additional
height been possible there 1s no doubt that further
improvement would have resulted.

On medium waves clearer recep‘ion resulted.
The long-wave bands showed a Icss favourable
signal-to-noise ratio but a 14ft. whip or the
centre loading of the cxisting one would provide
considerable  improvement. The  principal
intevest is, however, on the short-wave bands.

Books Recetved

ELEMENTARY TELECOMMUNICATIONS
EXAMINATION GUIDE. By W. T. Perkins,
M.Inst.B.E., AM.Briti.REE. 318 pp. 187
itllustrations. Published by Geo. Newnes Ltd.
Price 17s. 6d.

This is the first book of its kind to cover the two
main subjects comprising the City and Guilds of
London Institute first year Telecommunications
Course. It contains a wide selection of questions
typical of those which are set by the Institute,
and provides model answers. Examination papers
set in years 1955 to 1957 are reproduced.

TELEVISION ENGINEERS’ POCKET BOOK.
By J. P. Hawker. 264 pp., profuscly illustrated.
Published by Geo. Newnes Lid. Price 12s. 6d.
This is a new and cnlarged edition of the pocket

manual and data book which has already found

favour amongst enginecrs and servicemen.

BBC HANDBOOK, 1959, 286 pp.
Published by the BBC.

This gives many interesting facls concerning the
BBC programmes and other data. For instance,
200,000 letters a year are received by the BBC;
620 students were trained by the Engincering Train-
ing Dcpartment ; 8,000,000 schools pamphlets are
produced in a year ; the BBC staff numbered 5,472
at March 31st, 1958. Thesc are only a few of the
interesting facts 1o be found in the latest edition
of this Handbook.

Price- §/-.
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HIS is a fairly recent model and takes the
form of a semi-personal portable suitable
for operation on both mains and batterics.

[tis a two waveband sct: L.W. 160-260 kc/s (1.875-
1.150 metres) and MW, 525-1630 ke/s (570-187
metres). and uses four low-consumption all-dry
battery type valves.

On mains it can be powered over the range of
1H0-120 V. and 190-250 V. D.C. or A.C. 25-100
¢,s. while on battery it requires a 90 v. H.T. and
1.4 v. L.T.. which is usually supplied by an Ever
Ready type B147 unit.  This has a life expecta-
tion in the region of 100 hours under normal
conditions, but can be prolonged by thc use of
the " battery economy " switch, which is a feature
of the rcceiver.

Reproduction is by way of a Sin. 9.000-line
J-ohm loudspeaker. and the internal aerial is of
he ferritc-rod variety.  Provision is made. how-
ever. for the connection of an external aerial in
heavily screencd arcas and where it is required
to receive distant stations.

Circuit Description

The full circuit is given in Fig. 1. and the valve
lire-up is as follows: VI (DK96) frequency
changer: V2 (DF96) LF. amplificr: V3 (DAF96)
detector. A.G.C. and audio amplifier: V4 (DL96)
power output.

The circuit is reasonably conventional and little
difficulty should be evperienced in following it:
L1 and L2 form the windings on the ferrite-rod
acrial. and in conjunction with the aerial section
ot the gang (Cé) L1 and L2 in series tune over
the L.W. band. When the M.W. push-button is
depressed section L2 is short-circuited and L1
serves as the M.W. acrial coil. On L.W. C3 acts
as.a fixed trimmer. while on M.W. C4 is also
brought into circuit and thus constitutes the
M. W_ variable trimmer.

The oscillator coils (1.5 and L6) are common
to both bands. but the oscillator section (S3) of
the push-button wavechange switch selects the
required L.W. or M.W. capacitive loading. and
in both cases the tuning is accomplished by the
oscillator section of the gang (C12). The oscilla-
tor works at 470 kc/s above the tuned signal
frequency of the received signal. and the resulting

PRACTICAL WIRELESS

975

THE REGENTONE MODEL “ DOUBLE TW,O "
By Gordon J. King, AM.IPRE.

LF  signal is developed across the first I.F.
transformer TH.

This signal. as developed across L4. is applied
to the LF. amplifier valve. V2. and is re-
developed in amplified form across the second
LF. transformer T2. The signal. as across LS.
is fed to the signal diode in V3. RI1l can be
considered as the diode load resistor. and LF.
filtering is accomplished by R10 in association
with C22.

The A.F. signal across the load is coupled to
the volume control through C24. from which it
is applied to the control grid of V3 pentode
section through C26. The pentode amplifies the
A.F. and the signal appears across the anode load
resistor R26. From here it is coupled to the
control grid of the output pentode V4 through
C28. and in turn is transformed in terms of
power of correct impedance to match the loud-
speaker by the output transformer T3.

A.G.C. Bias

The D.C. content of the LF. signal. which
increases negatively with signal increase. and is
also developed across the load resistor R11. is
reflected into the signal grid circuits of VI and
V2 by R7 and R4 respectively. This serves to
bias the valves mentioned and provides automatic
control of gain (A.G.C.). since the gain of the
frequency changer and LF. amplifier valves is
reduced as the signal rises and as the grids are
made more negative. The converse happens. of
course. when the signal strength drops: for
example. when tuning from a strong to a weak
signal. or in the event of a signal fade.

Mains Operation

When the receiver is operated trom the mains
supply both H.T. and L.T. are supplied by the
metal H.T. rectificr (Westinghouse type 18RA-1-
1-16-1). The necessary circuit changes are brought
about by operation of the “battery/mains "
switches which. changing from battery to mains
opcration, are actuated by thc insertion of the
mains supply socket at the rear of the receiver.

The H.T./L.T. supply is filtercd and smoothed
by clectrolytics EC1. EC2. EC3 and EC4 and R25:
R28 is also an aid to filtering as is the H.T.
resistor chain. On mains. H.T. is applied to the
H.T. rail from the junction of R17 and R2t by
way of R25. while the L.T. is applied to the
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heater of V4 from the end of R20. The filaments
are connected in series in the following order:
V4 to VI to V2 to V3 to chassis. The tap of
V4 tilament, however. is at 5.2 v, in relation to
the chassis. and it is this potential which is uscd
o bias the valves, it being applied to the A.G.C.
line. It should be observed that under zero
signal condition the signal grids of VI and V2
arc of a potential equal to their lilaments, thereby
giving the condition of maximum gain.  The
grids risc negative with respect to the filaments
as the result of the normal A.G.C. action. as
described.

The pre-set resistor R8 allows adjustment of
the filament current. Tt is accurately set at the
factory to suit the ouiput valve, but if this valve
is replaced, readjustment of the resistor should
be made until an Avo model & or similar high-
resistance meter indicates 3.9 v. at pin | (heater)
of V4. after first baving established that the
mains adjustment tap coincides with the applied
mains volrage.

Battery Operation

The receiver is automatically switched for
battery operation by the removal of the mains
socketl at the reat of the receiver. This operates
the battery/mains changeover switches which dis-
connect the mains unit, introduce the batleries
and arrange for the valve filaments to be con-
nected in parallel across the L.T. battery.

The H.T. current in R3] produces a potential
across the resistor which serves to bias the out-
put valve.

When the cconomy switch is in the “ cconomy 7’
position, only one half of V4 filament is energised.
This reduces the available A.F. output power,
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of course, but it also results in a 20 per cent.
saving of LT. and H.T. power over the other
setting, which swiiches in both halves ol the
hlament.

Alignment Information

Alignment is bést carried out with the receiver
operating on batterics.

With a 470 kc/s modulated signal applicd to
the signal grid of V2 through a 0.1 xF capacitor,
the dust-iron cores of T2 should be adjusted in
turn  for maximum audio output, cither as
indicated on an output meter connected across
the speaker speech coil or direct from the
modulation tone from the loudspeaker. The
receiver's volume control should be set at
maximum, and to avoid errors owing to the action
of the A.G.C., the smallest possible input signal.
consistent with uscable output indication, should
be maintained—the input signal being reduced
as the circuits approach resonance. - This applies
throughout the alignment process, and the audio
output should not rise above 50 mW.

With ‘the receiver tuned to the high-frequency
end of the M.W. band. the generator signal should
next be applied to the signal grid of VI, and

then the cores in TI should be adjusted for
maximum output. This concludes the LF. align-
ment.

Next the MW, R.F. alignment,  After having
first ensured that the tuning pointer coincides with
the zero mark on the scale when the tuning gang
is fully closed, the generator ““live ” output lead
should be connected through a dummy acrial to
the receiver's aerial socket and the *ecarthed ™

(Continued on page 988)
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The Teenage Crvners

HERE is something really pathetic in watch-
ing a theatre audience. at the command of
some work-shy tcenage singer with a voice

like a coalman with the croup. hypnotising an
audience iato clapping while he sings.” What
satisfaction they can get out of it, I do not know.
The unfortunate result of the publicity accorded to
these born-tired buskers. who should confine their
activitics to singing outside public houses, is that
it is encouraging similar born-tired youths to want
to do the same.

All Lies?
MORNING newspaper the other day
published a review of a book on the life
story of a well-known pop-singing youth. The
ncwspaper published as a result a letter in the
tollowing terms:

“So a smart publicity agent—on his own ad-
mission—built up a pop singer by a puack of
lies.

“Having stated so. will newspapers continue to
use his doubtful hand-outs ? I rather think so.
The motto of sorie, it scems, is “anything for a
story.”

“An this particular instance i is all very harm-
less, but nevertheless Mr. Kennedy has lied and
cheated to * achieve’ what he has, and thinks
he is doing himself well by telling the world.

s it not time that newspapers made an investi-
cation into the facts these smart alecs dish out
ad lib. instead of blindly publishing them ?

* Perhaps Mr. Kennedy will now be censored by
the Press Council.”

Verbal Diarrhoea ‘

IN a book concerned with teachers and progress
in cducation. there is an article dealing with
the controversial cleven-plus examination system.
In that article. the following sentence appears:
“The main criticism  that can justifiably  be
Cbrought against i i that it has at times been
vequired to accomplisie the virtually impossible
task of segregating into courses which are sharply
differentiated  children benwveen whose abilities,
~attainments and ascertainable needs there is a
scarcely  perceptible difference.”

My criticism of this pompous piece of writing.
written in the same strain. is that it is prolix,
verbose. tautological and tergiversatory. You
would need to be 51 plus to get the meaning of
it in onc go. 1 gather that what it means is that

it vou can tell a bright child from a dull one.

the eleven-plus tests -will confirm it. If you

cannot, the test is useless

Where is Brisbon?

IN giving the Test Match results, the BBC
announcers are referring to " Brisbon.”

Can someonc tell me where it is? Do you

think they can be referring to Brisbane ? . I also
want to know what are ‘skettered shaws.”
“belley.” and *kennet.” “ars and ars,” yers
and yers.” “Serviette Union.” Also where is
Margit ? I am glad to see that the Sunday
Times continues to augment my attack on
announcers’ English. T gather that the meanings
to the foregoing are: * scattered showers ™ :
“ballet™; “cannot™: “Fkours and hours ~; and
“years and vyears”: and “Soviet Union.”
Incidentally. there is one announcer who
bisyllableises “ hours ™ and makes it “ owers.”
Some of the artists are not beyond criticism.
Gladys Morgan, for example. infuriates me by
the way she smacks “ old ™ round her chops and
makes it “ohuld.” To her. “house”™ becomes
" hohse.” Let me have your lists of any further
monstrosities you hear over the radio or on TV.

Combined TV and V.H.F. Radio

AL MANUFACTURER of combined TV and
4 % V.H.F. radio receivers says that at first sight,
the combined sct is technically attractive. When
it appears that the TV set already contains almost
all the parts necessary for V.H.F. reception it
scems a pity not to add the extra coils in the
turret and the F.M. detector in order to provide
the useful extra band 2 facility.

In practice, it does not work out so happily.
If proper attention is to be paid to valve life.
extensive switching is required. the heater chain
becomes complicated and a thermistor has to be
incorporated which lengthens the time it takes
before the picture appears when switching to
TV either from cold or from V.H.F. The
standard sound television LF. of 38.15 Mc/s is not
really suitable for F.M. work. and the audio end
of a television set is often of a lower standard
than is expected from a radio set. On the whole.
then. the V.H.F. performance of the combined
sets hitherto on the market has been inferior in
most respects. and few engineers have had a good
word to say for them.

PRACTICAL WIRELESS
ENCYCLOPZADIA

(13th Edition)
By F. J. CAMM 2i/-, by post 22/6

From GEORGE NEWNES, LTD.,
Tower Houss, Southampton Straet, Strand, W.C.1
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Basic Theory For Constructo}s

No. 1.—RADIO CALCULATIONS FOR THE BEGINNER

FLOW of electricity constitutes a move
ment of electrons in a given direction
Flectrons move more freely in some
materials than in others, and where they move
frecly the material is known as a conductor. All
conductors possess a certain resistance to the flow
of clectricity, but with good conductors, such as
copper connecting leads, the resistance is usually
so small that it can be neglected. Materials in
which the electrons do not move frecly are known
as insulators, glass and mica being examples
In Fig. 1 is shown a resistor connected across
a battery. The leads themselves connecting the
resistor to the battery have a resistance which is

(‘ Current flow

/00
Volts

t Electron flow
Fig. 1 (Left).—A simple series circuit, illusirating
the application of Ohm’s law.

Fig. 2 (Right).—Resistors connected in series.

very low in relation to that of the resistor and
so are not taken into account in simple circuits.
The battery itself also has a certain value of
resistance, and is also represented in the circuit
in Fig. 1.

Electrons flow in the circuit from the negative
pole of the battery through the load resistor and
back to the positive pole of the battery by way
of its internal resistance. Current, on the other
hand, is said to flow in the opposite direction.
that is, {rom positive to negative. The current
flow aspect is purely convention which remains
with us from the days before the clectron theory
was evolved. However, to keep in with conven-
tion we will from now on consider current flow.
as distinct from electron flow, unless otherwise
stated.

The quantity of current in the circuit is
governed by the valuc of the resistance in ohms
and the condition and voltage of the battery.

Current is measured in amperes or fractions
of this unit. A thousandth of an ampere being
a milliampere (mA) and a millionth a micro-
ampere (pA).

Ohm’s Law

It was discovered by Ohm that the circuit
current in amperes is cqual to the applied voltage
(electro-motive-force) divided by the resistance.

By G. Palmer

Current is denoted in formule by the capital
letter I. while voltage and resistance are expressed
by capital letters E and R respectively. Ohm’s
law formule may, therefore, be written as: I=
E/R, R=E/I and E=1 < R, the various arrange-
ments being obtained by simple algebraic
manipulation.

Thus, if the battery in Fig. | is rated at, say.
3 volts and the resistance is 30 ohms, then the
circuit current (I=FE/R} is equal to 3/30, which
is 0.1 ampere, or 100 mA.

Internal Resistance of Battery

It will be realised, of course, that the current
in the circuit is also flowing through the intcrnal
resistance of the battery. When the battery is in
good condition, this resistance is very low and
does not itself have a large limiting effect on the
circuit current. However. as the battery ages the
internal resistance rises. and the battcry is not
capable of supplying the same high current as
when new.

Let us suppose that a worn 3-volt battery is
used in the circuit in Fig. 1, and that a voltmeter
connected across the load resistor indicates only
two volts. This means that 1 volt is being lost
across the battery resistance. The current in the
circuit in this case is in the region of 0.06 ampere
(2 volts divided by 30 ohms).

The internal resistance of the battery can be
discovered by dividing the voltage lost across the
battery resistance by the circuit current (R=E/I).
that is, by dividing 1 volt by 0.06 ampere, which
gives about 16 ohms. :

If the load resistance is disconnected and the
battery terminal voltage mecasured with a volt-
meter, almost the full voltage of the battery will
be indicated. This is because the voltmeter takes
only a very small current and the voltage dropped
across the battery wesistance is correspondingly
less.

‘Here is shown the folly of battery checking
with an untoaded high resistance voltmeter, as is
practiced in many radio shops. The only real
test is 1o load the battery with a resistance which
will pass a current comparable with that which
the battery will be expected to supply in service.
and then measure the voltage across the vesistor.
This test will soon reveal a battery which is
faulty or which has been in stock for any fength
of time.

Some radio shops which understand this theory
test all-dry L.T. battcries on the *10-amp”
range of a multi-meter. This puts almost a dead
short across the battery, but provided this is not
prolonged, the possibility of the battery being
vuined is rémote. The current reading to be
expected from batteries of various types is gleaned
Irom experience, but if the reading is below an
expected average, the internal resistance is high
and it is unlikely that the unit would give the
expected lite span. tContinued on puge 981)
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HIGH RESISTANCE PHONZS. 4.000 ohnu 18'8 pr. N . mA., 7/8.
MIKE TRANSF. 50 : 1,8 9 ¢ea. 3 100 : 1, Potted. 10 8. | +-spred Collaro “"Junior™ Unit £412 8 | | CONTACT COOLED 230 v. 3 mA.. 7/8; 60 mA.. 8/6;
SWITCH CLEANER Fhd arpiirt spout. 4 3 fin. Harulsome cnase, 133 8 . #3 mA., 9 6.
TWIN GANG TUNING CONDENSEZRS. 2% pi. with roon mplav 3. recards L. £2 5 0 COILS W earite * P type. 3/- erch, Osmor Midget
miniatare bine ¥ LVine x 1in., 1=, 0005 Stand:ad Ready: niplifier with dust core from 4 - All rauges.
with trimmers, §'= ; less trimmers, 8 ninlget, 7 6, two valves and lon(hpe\l\c Eeerriinns £3 12 6 with reaction. 3/6.
SINGLE, 50 ple, 2/8: 100 p¥., 7 150 pt., 8 8. .89 M&T,, 128,
Sotid dielectric 100, 300, P, 38, ! Gy £9-15-0 complete kit post free. H.F. CHOKEX, 276.
SPEAKER FRET. Sxpanded  Metul  Sjlyer, £3.5.0 extra with Garrard 4 sp. FERRITE ROD 7in. s @ &in. din.. 2 6
153in. x Otin.. 2/« each T
23in., 5 . . ALUMINIDM CHASSIS. 1R s.w. nnidrilied. JASON F.M. TUNER COIL SET, 28/-. H.F.
. L% 25in., 5 . .. 10- b p . ¢ ML b .F.
'xq(v)zlf; f‘."f.'.’. vl\.:l': ‘10’.'";:,"; it in. ! 51?“: With 4 sides, riveted corners and Tattice fiving coil. aerial coil, Oscillator coll, twa LI, trans,
AU Bozed 90-day G bkl o B o, GCR B gl DER 10.7 Mc'a. Ratio Detector and heater choke.
' Bozed VALVES 90-day Guaran <89 18 x bin, 86 11 x [lin.. 10 6; Cireuit book using four GAMA, '
T B EABCw  LABear 3% 1tin.. 126: 18 x 1+ 3in.. 16 8 COMPLETE JASON F.M. KIT WITH VALVES,
SIS SO RGNS l " £6.15.0. Fringe area kit, 22,8 extra,
8i8jil6 19 218 || TRANSISTORS, GENUINE PYE GOLTOP. MULLARD 3.9 AMPLIFIER READY BUILT.
8,8/6NTM [TTVR2A 7 ‘8 Awiio, 15 -, i Me s average), 24 - apare Power for Turer, etc., £7.17.6
38607 MUTL 10'8 Power, 29 -, (mu]-len' data sheets suppliet. | - Ml
8/8|63.A7 1 Pul 8:6 — » - FULL WAVE E. RECTIFIER!
BIBi6NT7M 10/ s|| BIF3) 10 6 Pic~y 12'8 HANDY VOLT METERS. 0-25 v. and 0-230 v, 26 or 12 v. 1% amp., 8 9; 2 a., 11'3: 4 ... 17,5
8'8 GNNT 8@ B 12:3 PUFSY 1178 DL with Jeads and leather case, 9 8, CHARGER TRANSFORMERS Tqm,e(l input 200/
AR 8'8/u RN 11 = . 230 v. for charging at 2, 6 or 12 v., 1} amps., 15/8.
571 10 86X CRYSTAL MIKE INSERT by Acos. precision || 57 1o M7 g S8 0 B og g Circuit tnelnded.
GAMS 88 engineered.  Size anly fin. a2 I6in, 68, VALVE and T.V. TUBE equivalent boo 5
Gh~ 56

HI-GAIN BAND 3 LT.A. PRE-AMP HIT. || TOSGLESWITCHES Bu2 - 113,68 DD,

Gnna - 7/8 Caseade circuit with vaive LUC<4. rice 29 8 WAVECHANGE SW

5 - - o - N
o With Power Pack, 49 8, Plans on'v 8d. 2 Sy o SR (O ot 2 g8
3 Band 1 B.B.C. version s vue prices, s 4. S-way long spindle... 378
5 TELETRON “ TRANSIDYNE " 3 p. d-way, or 1 p. long spindle 38
5 MIDGET SUPERHET PORTABLE 8" x4" x 13 VALVEHOLDERS. nt. Oct.. 4d, L AS.
10 G transistors, printed cirenit. I'errite aeriat, 8d., BI12A, CRT, 13, Lng. and Anwer. 4, 5, 6, 7 and
12 All parts amd cabinet, £12.19.8. *9 pin, 1., MOULDED MAZDA ani Tnt. ‘0ct., 8d.
10 84722 0 W2z include 6 Pyy Goltor Transisiors for B7G, BSA, BrG. BUN, 9d. By

9 Ig0ed () maximam Pperiormans2.  Plan: 8d, BYA with can, 2/8. CERAMIC ¥

1 R 8 Int, Oct., 1+, BIC with can., 1/9

ADIO CONPONENT SPECIALSTS -+ 35

THO 1665. Buses 133 or 63. 48-hour service, P. &P, /-, over £2 free. (Export Extra). C.0.D. 1/6. (Wed. 1 p.im.) Cotalogue 6d.
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HOOVER ROTARY HEADPHONES
TRANSFORMERS D.1..R.1. Low resistance with
B @ fimeh | cord and plug, 3/8. P. & P. 2/-.

CHAMOIS PADDED, Most
comfortable type ever manu-
factured. Low resistance, mov-
ing coil, 25/-. P. & P. 2/6.

put, 507 v.
output at
65 mA. or
6 v. input.

57 D.1I.R. Balanced armature,
eI Bigh resist. Only 12/6. ' & P.
Nov ofered
at only l) L.R No. 5. Balanced arma-
i 10/6 ture, low resist. Only %/6
P. & P. 2/-.
EACH

11.8.30. American lightweight
P.&P.2-. l with miniature earpieces. Only
Order now whils stocks lasc ti15/-. P. & P. 2/-.

" MALLORY 12V. VIBRATORS
Type G&MC 4pm. Only 26 P. & P.9d.

WIRELESS SET No. 19 Mk. Ul

Two transmitter-reczivers ani an intercom amplifier in one
* A Set covers 2 to 8 Mc s. in two switch bands R.T. and
CW. " B" Set 235 Mc s. R.T. only. Complete with all valves.
500 micro-amp. check and tuning meter.

Advantages of
the Mk. III over
previous models
is a much lower
battery con-
sumption and
control, , slow
motion tuning.

range of note in
het tone control
and the incor-
poration of R.F.
gain control.
These sets are supplied in used condition with circuit diagram
and instruction booklet. Price 80/- plus P, & P. 10/-, or complete
with power unit £6/10/-. P. & P. 12/6.

ATTACHMENTS FOR ABOVE:

Brand New Variometer. 12/6 each . Morse Key, 3/6 each |
12it. Acrial, 7/ each : Acrial Base, 3/- each ; 12-volt Power
Unit, 25/-each ; Mk. Ir. 50/- each. Please add post.

COMPLETE No. 1 HEADGEAR. Brand new. Consists of low
impadancs padded headphones and No. 7 hand microphone with
moving coil insert. Price. 10/-. P. & P. 3/6.

SCR 522—2 METRE INSTALLATION

Complete V.H.F. Transmitter Receiver consisting of an auto-
matically tuned, 4-channel, crystal-controlled transmitter
receiver, covering 103-156 Mc/s, amplitude modulated voice giving
output of 12 watts, Consisting of 18 valves : 2-832, 3-12A8, 1-6GS,
25857, 1-12J5. 1-1208, 1-9002, 3-9003, 1- 12AH7, 3-125G7. Power
rejuirements 300 volts H.T, and 12 volts L.T. Housed in black
metal case. Size 12}in. x 16in, x 9iin. Complete
Transmitter Receiver only 70 / -
Supplied complete with full operating details

argd circuit diagram. Carr. 10/-.

WIRELESS SET No. 46

A portable R.T. and M.C.W.
sender-receiver for frequencies
between 3.6 and 9.1 Mcfs. Pri-
marily a man-pack set,
especially adaptable
for use under difficult
conditions, such as
those prevailing dur-
ing landing dJpera-
tions. Fixed crystal
controlled tuning is
employed on both
sender and receiver,
with a switch for
three alternative
channels. Thus, the
usual ‘*‘ tuning in "
and netting operatlons are eliminated. These sets are supplied
complete with all valves but less crystal. which can be obtained
t0 suit your own requirements. Price, including circuit diagram.
45/-. P. & P. 4/-

B. ADLER & SONS

(RADIO) LTD.
KING’S HEAD YARD, COPTIC ST., LONDON, W.C.1

TEL : MUS 9606

WIRELESS February, 1959

A NEW BOOK

by G. A. BRIGGS

with R. E. COOKE, B.Sc.(Eng.)
as TECHNICAL EDITOR

|0UDSPEAKERS

STH EDITION

COMPLETELY REVISED AND
ENLARGED * NOW 336 PAGES
230 ILLUSTRATIONS - FINE
ART PAPER * CLOTH BOUND

PRICE 19/6 (20/9 Post Free)

31 Chapters including

Reminiscences - Frequency Responses - Directional
and Phase Effects - Baffles, Cabinets and Horns
- Electrostatic Speakers - Stereo - Audio Fairs and
Concert Halls

Most aspects of the design, construction and use of loudspeakers
are also covered by test and experience in preference to theory
and. as usual with this writer, the pages are salted with touches
of humour.

Other books by G. A. Briggs still available :
SOUND REPRODUCTION 17s.6d. (18s.6d. Post Free)
PIANOS, PIANISTS & SONICS 10s. éd. (I1s. éd. Post Frece)

Wharfedale

WIRELESS WORKS LTD
IDLE BRADFORD YORKS

Telephone : Idle 1235/6 Grams: ‘Wharfdel,’ Idle, Bradford

REPANCO HIGH GAIN COILS

Dual Range Crystal Set Coil, Type DRX1 . 286
Dual Range Coil with Reaction, Type DRR2 . 4-
Matched Pair Dual Range T.R.F, Coils, Type DRMS3. g
pair .. o0 -
Pair Dual Range Superhet , Type SH4. 8-
Miniature Iron Dust Cored Coils, Type R
ange Aerial H.F. "Osc.
2,000m. RA1 RHF1 RO1
190- 550m, RA2 RRHF2 RO2 each 33
70- 230m, RA3 R.HFS RrO3
15- 501 RA4 RHF R04

m.

Ferrite Rod Aerial, Dual Range Type 2,6
Miniature 1.F. Transformers. Type MSE (465 Keis), pan' 12/8
Standard I.F. ‘Transformers. Type TCG (465 Kcis), pair 13/6
REPANCO EASY-TO-BUI RECEIVERS
Constructors’ Envelopes of easy wiring plans, instructions and
detailed price lists of components,
REPANCO ONE-VALVE .

Beginner's Dual-rimge Ra.dio Set. or use

with headphones.

RI'PA\(,O FM T 13 Envelope 16

Using 4 EF91. 1 EB91. 1 EM80 Valve Ra (post 3d.)

. Detector

Rhl’k\( () YTHREE DEE
Dual-range Transistor Radio uamg 3Tr
sistors and Crystal Diode, Amazing loud-
speaker reception {rom 7} volt battery

pply.

Rl l’ \‘\(‘() “ TRANSEVEN ' ‘Jn\'(‘lonc' 1 [
A new 7 Transistor superhet Porcable with (post 3d.)
preset station tuning.

REPANCO ** MINI-7™ ... lanvcl(mo 1 i
The amazing new tra.nszstor pocket, port,- (post 3d.)
able radio with all the technical features
of a standard receiver. Seven transistors,
superhet circuit, fully tunable over

medium wave. Size 5° X 33" X 1%,

JUST RELEASED ! A new Lomprehenswe component

catalogue for the radio enthusiast. With 56 pages and over

200 illustrations this offer should not be missed. Send 2-

postal order*now. (Post free.)

RADIO EXPERIMENTAL PRODUCTS
LIMITED

33, MUCH PARK STREET, COVENTRY
Telephone 62572

-

Envelope 9d.
(post

Env olopo 9(!.
(post 3d.)
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Resistors in Series

When resistors are connected one to the other.
as shown in Fig. 2. they are said .to Dbe serics-
connected. and the total resistance (Rt) in circuit
is equal to the sum of the resistor values. For
example. Rt=R1 + R2 + R3 In Fig. 2. this
gives a total resistance of 1.000 ohms. Thus. by
Ohm's law (I=E/R). the current in the secries-
connected chain is equal to 100/1,000 which is
0.1 ampere, or 100 mA.

Knowing the current and lhe values of the
individual resistors. the voltage developed across
cach resistor can easily be found. The voltage
across R1 is equal to 200 X 0.1 (E=1 X R).
which. of course, is 20. Similarly. 30 volts are
developed across R2 and 50 voits across R3.
giving a total of 100 volts. which is as would be
expected since it is the value of the applied
voltage. -

Resistors in Parallel
When resistors are connected in parallel. as

shown in Fig. 3. the total resistance (Rt) is
expressed as follows:

1/Rt=1/R1 -+~ 1/R2 +1/R2, Thus, in Fig. 3
we have

I/Rt=1/6.000 + 1/3.000 + 1/2,000
=(1 + 2 + 3)/6.000
=6/6.000
Thus. Rt=6.000/6 ohms

=1.000 ohms.
The current in the cicrcuit when 100 volts are
anplud is, therefore. enactly the same as in the
circuit in Fxg 2. which is 0.1 ampere (100/1.000).
but in the parallel case the voltage is the same
across cach resistor.

The current through each resistor differs. but
can be computed by using I=E/R. If one carcs
to Jdo a little arithmetic, it will be found that the
sunt of the resistor currents amounts to 0.1 ampere
(which is fairly obvious).

Resistors in Series-parallel
In Fig. 4 is shown a circuit in which there is
a combination of parallel-connected and series-

connected  resistors, As such networks are
———
é = =
Y, Rl Ze2  Zp3
2f =i T3 tR3 6000 E3000 E2000 /00
Rt =R R2°R3 ohms Zohms Zohms Volts
I

Fig. 3.—Resistors connected in parallel.

frequently encountered in circuit practice. it is
well worth while to analyse the one shown in
Fig. 4 in some detail.

To find the total resistance (Rt) as present
across the supply terminals. it is best to resolve
the  parallel-connected  elements  first. The
parallel resistance of RI."R2 and R3. it will be
recalled. is expressed 1/Rp = 1/R! 1/R2 +
1/R3, Thus, with resistors valued at 6.000 ohms.
3.000 ohms and 2.000 ohms. Rp is equal to 1.000

PRACTICAL WIRELESS
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lA AAA AAA
YYVVYYYY
<400
Ohms -
s = = 3
2 ERe 2RI 00
i 26000 23000 22000  LVokts Rt
S0hms ZOhms ZOhms o)
P . R
0 OAvns;
AAAAAAAAAAAA
AAARAAAR LA LA NN
Fig. 4.—Resistors in series-parallel.
ohms. Fig. 4 may now be written in the

simplified torm of Fig. 5. including Rp as a
single eclement.

This gives three resistive elements connected in
series. the total value of which is equal to Rp +
R4 + RS, that is 1.000 + 400 + 600 ohms. or
2.000 ohms. which is that value present across the

supply terminals.

“Kilo’’ and *“ Mega”’

At this stage it is convenient to note that.
instead of bothering with three noughts when
thousands of ohms are dealt with., the small
letter k (meaning kilo) may be substiruted. 2.000
ohms may thus be expressed as 2k-ohms. as
2k or simply as 2k.  Similarly. the capital
letter M (meaning mega) may be used in place
of the six noughts when the value is in millions

R4
<400 Ohms I

= Rp 100
Vvolts Rt

R5 600 Ohms i 4*_1

Fig. 5.—The circunit of Fig. 4 can be simplified as
above.

YYVV

YYYYY

£3

AAAAAAIAAAAA

of ohms. It is far neater and easier to write
2M. instead of 1,000.000 ohms or 1.000k. It is
simply necessary to remember that Kk means
thousand and M means million.

Now to return to the circuit. The current
I is equal to the applicd voltuge E divided by
the total resistance Rt (I = E/Rt). which, in this
case. is 100/2k. or 0.05 ampere. which is the
same as S0 mA.

From this. of course. we can casily discover
the voltage across each resistor in Fig. 5. We
use the formula E = [ X R. This gives 20
volts across R4. 30 volts across RS and 50 volts
across Rp.

Because Rp comprises RI. R2-and R3 in
parallel. 50 volts are present across cach of thesc
resistors. and since their values are known. we
can find the current in each clement by using

= E/R. We find that in Rl there is 8.33 mA.
in R2 1666 mA and in R3. 25 mA. Bearing
in mind the recurring decimal places in the values
of current in R1 and R2. the total current works
out to S0 mA. which is as it should be to match
in the main circuit.

(Continued on page 1004)
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An Economy Mains Transportable

No. 2.—THIS ARTICLE DEALS WITH THE DRILLING OF THE CHASSIS

By R

AST month the tuning requirements werc
discussed, and a calculation follows to
determine the values of tuning capacitors

required.
The calculation

f =

based on the , standard

1
21/ LC
where f is the frequency in cycles per second,
L is the inductance in Henries and C is the

capacitance in Farads. It can be converted,
expressing f in ke/s, L in xH and C in pF into.

is

formula

p— A_—IOS.‘ - L]
T 2nv LC ,
By inversion an expression for C is derived:
loﬁ 2_ 101‘.'.
C= (2nf\/~L—) ZAZEfIL

By substitution of the constants for the present
problem (f = 200 + 465 665 kcfs, L
100 xH), it will be found that C is approximately

. tlindle

625 pF. The trimmer and strays can be expected
to contribute around 25 pF, so that C4 is expected
to be about 600 pF. In the case of the prototype
it was found that 660 pF was needed.

Cl, the aerial capacitor, can be calculated in
a similar fashion to tune to 200 kc/s using the
inductance of the long-wave aerial winding,
but actually this is not necessary because it is
casy to find the value experimentally as the
oscillator tuning always takes charge, and after
bringing the station in on the oscillator circuit it
is simply a matter of trial and error, a_first
approximation having been arrived at by realising
that in this case the coil is a normal long wave
one such as normally tunes the long-wave Light
programme around midway on the dial, and
between 200 pF and 300 pF would therefore be
expected. . :

Economy in Design
It was intended to make the receiver as simple

} 04" |
- - - v i }a Mounting holes for Spesaker,
e 13— 1 e 1] % mark posz't/%ns with Spesker fitted 1
Q¥ s RTan ik’ : 7 5
v, N & N
v “ <
% g——/% A 1
2 i A% //4”
“““““ Py = it W “f"“"““"" - Cut-out for Speaker 77"~k
T oan’? T )
'@— e ¢ “
F +o For dl‘/i/? /,k4 /%
<—~3/4L- % rd L .
i A A B fe——1g For Output
@ I ¢|. N 7 Transformer
8 P | - L4 A 2 A N
0% K% 1=
1% For Output %
| lé‘ Transrr. G}B % For HT Rectifier
! " r-\ : 1' (under 5h<sis: %4
c| A S\ ’ £ » )
E ¥ e/ 5 —
./~ /?4‘ ! %‘ —JI %”—» /,%” fT\
A A.
8008 LOINO: f :\-L/
£ A
ao%, Os s080s |/ 3 o
Hole sizes 7,7
%
A ’/é:d/a & C .
5 4 dis /%” j_é}
C.. Y8 ara ‘%_F_‘_S_ s ol
L SpTa ~— For Smoothing Choke
.:E _;Z* éz;_ 4 !{ (under Chassis)

Fig. 2.—Drilling diagram of the top of chassis.
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as possible and as a result every component
normally used in this type of circuit was critically
examined to see if it was really necessary. AV.C.
_requires quite a few components and even on
the very rare occasions when a more distant
station is listened to. many people find
the distortion. that is accentuated at intervals by

PRACTICAL WIRELESS
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Qeriaf Osc[——l
P ; Aerial and
(7' PC2INPCI|PCIIKPC4 ~<—0s:. trimmears
L iaw || v (Il Lo 5
By (4 {? urder chassi

Sw2 VRI

=

63V Hegter feed to om 4 on /4,

other side of heater feed o earth
ab?ve ch3sses

.
T Z
J
CH, g
;
\L
A =
= =2

Note- Connections marked £ sre earthing tags

&AC Mains

Fig. 3.—Wiring diagram of receiver.

AV.C.. far more distressing than the fading of
the signal.  The argument in tavour of A.V.C.
is generally the avoidance of overloading of the
pre-volume control stages on a strong signal.
but the use of a ferrite rod aerial inside the
cabinet makes this very unlikely, except in a few
exceptional  districts.  Application of A.V.C.
introduces quite considerable complications apart
from the cost of components. This design in its
basic form therefore avoids the use of A V.C.

A major fault of many of these small trans-
portable receivers is that they have insuflicient
sensitivity and often one has to add a small
external aerial for satisfactory results. This
results in losing the full benefit of transportability.
The avoidance of A.V.C. allows the use of an
[.LF. amplificr valve of higher gain and a 6AMS%
is used in this stage.,

The absence of many other components usually
found in such a circuit as this has probably been
noted. The frequency-changer stage uses a
L2AHS8 in a fairly conventional circuit except {or
the apparently missing components. This valve
has a simple series screen resistance in place ol
the usual potentiometer of two resistors to feed
it. This is quite as satisfactory in view of the
absence of A.V.C.: C2 keeps the screen potential
constant from a short term point of view. The
cathode resistors of both VI and V2 are without
bypass capacitors. This is not a mistake. In
practice these components contribute little to
overall efficiency in this type of receiver. The
same line of thought leads 1o the elimination of
the usual grid capacitance between oscillator coil
and triode grid of the frequency changer.
function generally ctaimed for this component.

The.

i.e.. that of providing self-bias for the oscillator.
is equally well carried out by the padder C§
which has to be in circuit in any case.

Detection

The third valve of a domestic receiver is
commonly a double-diode-triode. ‘one of the
diodes being used as a detector. A germanium
diode is a very effective detector however and it
is cheap and tequires no heater current. There
is a much greater freedom in connection and so a
Brimar GDS is used. This permits the use of a
double. triode in the third valve position. cach
section being used as an audio amplifier so that
without any extra valves a higher gain than usual
for this type of circuit is achieved. The first
stage is decoupled by means of RY. C9 and the
arrangement proves to be quite stable. Once more
the cathode resistors are without bypass capaci-
tors. The resultant slight negative feedback is
not very great and can be afforded in view of
the large amount of gain available: if in any
given case extra gain could be used the effect of
bypass capacitors could be tried. but the proto-
type gave adequate results.  The output valve
cathode circuit is similarly treated and no doubt
the resultant negative feedback contributes to the
clean reproduction of the receiver.

[t will be seen that the volume control is placed
between the two stages of audio amplification.
This is the best place for it since the first stage
is not likely to be overloaded when using an
aerial inside the cabinet.  The problem s to
increase the amplification rather than to decrease
it. In fact. overloading of this stage is unlikely
because it will handle an input signal of 2 volts. In
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inis position between stages a volume control of
normal size can be used, whereas if the control
is used as diode load before the first audio stage
it will need to be of a lower value than usual.
because the germanium diode uses a smaller load
than the equivalent valve circuit.

For the H.T. this receiver. uses one of the
new contact cooled metal rectifiers, This rectifier
has two half-wave rectifiers brought out to three
tags. ‘The units are in series. the centre tag being
connected to the centre-tap, and so can be used as
voltage doublers, but in the present case ordinary
half-wave rectification is used, connections going
only to the outside terminals. The virtue of this
type is that it is very small and convenient
because it is simply bolted direct to the chassis
instead of being fitted to allow for air space
around it for ventilation purposes. The chassis
itself serves to conduct away the heat and so the
need is to ensure that there is a firm contact
between the whole under-surface of the rectifier
and chassis. A small resistor, R16, can be used
to prevent excessive current when the rectifier is
connected direct to the mains as in the present
design, though it is not absolutely essential. It
was not fitted to the prototype of this receiver
and all goes well after many weeks of operation.
Consequently it does not appear on the wiring
diagram, but it is mentioned here because the
constructor may wish to take this precaution.

Construction

A chassis, dial, drive and knobs were provided
with the cabinet mised for the prototype and this
is the usual practice with cabinets of the type
needed for this receiver. The dial is a push fit
into the cabinet aperture and does not mount
on the chassis itself as may be the case with
some alternative cabinets. The advantage of
the type that fits intc the cabinct is that
there is a better dirt seal; it presents a
problem of alignment, but this is easily over-
come as will be explained later. The chassis
is punched for a standard layout using octal
valves and this will not suit the present design
so it is necessary to make a new chassis.
The dimensions of this arc the same as the
one provided with the cabinet; the holes in -
the front for the three controls must be in
the same places to conform to the cabinet
drilling and the single hole in the back for
the mains lead must similarly match the one
in the loose back of the cabinet. [t was
found unnecessary to provide for the screw-
ing of the chassis into the cabinet because the
fit was tight and the back of the cabinet
when screwed into place held the chassis firmly.

The Chassis

The top of the chassis has to be drilled to suit
the present design and Fig. 2 gives the layout.
The drilling of front and back for thc cabinet
used in the prototype is also given. The con-
structor should not drill his chassis until he is
sure that the components that he is to use will
fit. The position of the holes for the valve holders
are indicated. but not the holes for bolting these
to the chassis. The best way is to drsp the valve
holders into the holes as indicated; to turn them
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until the sockets are in the positions indicated in
the wiring diagram (Fig. 3) and then to mark the
position for the bolts through the valve holders.
Keeping to the layout of the chassis given. it is
not difficult to allow for controls in a different
place if the cabinct to be used requires it. The
only control whose position is critical in relation
to the chassis layout is the wavechange switch.
The tuning control can be almost anywherc
because the run of the driving cord can be changed
to suit, and the volume control can also be placed
clsewhere provided that the signal leads going to
and from it are in the form of screened leads.

The positions of the I.F. transformers are shown
in Fig. 2 by means of the centre hole only. Actu-
ally it is casier to make a template from the
component itself and to use this to detcrmine
the position of the holes by putting it on the
chassis with the centre hole coinciding with the
one marked on the chassis layout than to attempt
to mark out the positions by measurement. Take
care that these transformers are placed on the
chassis with the holes for the mounting screv’s
in the correct positions as given in the layout,
and also when screwing them to the chassis sec
that the connections are in the relative positions
indicated on the wiring diagram, Fig. 3.

After folding the chassis, the layout as shown
at Fig. 2 being then to the outside, the speaker
can be tried in the cut-out provided. Holding the
speaker in position so that the three mounting
holes are in the position indicated (in the case of
the speaker specified there is only one position
where this will be so), mark the front of the
chassis to coincide and drill holes for the
mounting bolts, The actual positions arc not

View of chassis from above.

given for these holes because once again it is
casier to use the actual component as its own
template, though care must be used in handiing
the speaker. [t might be necessary to touch up
the aperture with a file if the speaker does not fit
snugly.

Mounting the Tuning Capacitor
The dial backplate is screwed flush against the
front wall of the chassis and the variable capaci-
tor is set in such a position that the spindle
projects through the centre hole by about 3in.
(To be contineéd)
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By J. Brown

ANY owners of tape recorders connect two
wires from the extension speaker sockets
of a radio set to the input ol a tape

recorder, usually to the high-impedance input.
This is a mismatch. as an impedance of. say.
2 ohms is connected into an impedance of up to
I megohm at the grid of first amplifics valve in
the recorder.

In Fig. I. is shown perhaps the simplest modi-
fication needed. in this a high-impedance output
trom the radio for the recorder is taken from

prem——n 7o Recorder

_.l 0 AW o

<

>
-z
20

20pF M=
=

=

the anode of the output valve via a blocking
condenser. This keeps out the D.C. anode voltage
but allows the passage of the audio frequencies.
These connections can be permanently wired to
a pair of terminals on the radio set for use at
any time. “The correct connections for obtaining
the best results when recording radio are shown
in Fig. 2. A connection is taken from the diode
side of the volume control of the radio via a
resistor/capacitor arrangement 1o the recorder

All wires screened
with screening earthea

S/ is 4—pole, 2~ position
Yaxley type switch

Position 1. Up

Position 2 ..Down

Pecorder
/nputSocket

D T is Eipico gpe 7‘7/0.
impedance /80000 |
ratio 120:/

Ext. -Amp//f/er

nput. s
Fig. 3—U+luy a wransformer for matching.
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TAPE-RECORDER
MATCHING

IMPROVED RESULTS MAY BE OBTAINED WITH FEW EXTRA PARTS
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HT+
Mansbricge
or paper
type
/
s
%
. o g . OOvolts
input.  This is again
a high-impedance out- Q
put. 70
. Recorder
The volume control .
will not be in opera- Dutout
tion as far as the Valve
recorder is con-
cerned. and the input
t¢. the recorder can .. o .
b :nonilorcd by Fig. V. —Circuit for ohtain-
v, A - ing a high-impedance ouput
using  the  internal e a—

speaker of the set.

It you do not want to_interfere with yvour
recetver. vou may still obtain  better results.
by using the method shown in Fig. 3. In this

there is an input/output which is reversible
by operating the switch.  There are four

/ ’ To Recorder
hput

r1
ELccti

GEX3S
Cort
Coi -£
/Tcs

—

"8:\,

L
‘J’ o0

.|”'

To
Recoraer
Input

C6 s SO0pF Tuning condenser ’

—Crystal detector circuits which give a high-
impedunce output.

Fig. 4

connections. which may be four sockets or four
permanently connected leads. A low-impedance
input and high-impedance output or vice versa
may be obtained. The ext. speaker wires go to the

(Continued on page 950)
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produced a variable capacitor complete with wave-
change switch having printed silver connections.
In World War 11 they were used extensively by the
Americans in proximity fuses, and, alter the war,
development proceeded on both  sides of the
Atlantic. By 1950 they were in use here on guided
missiles and, soon after. on electronic computers
(Fig. 1). The Americans quickly adapted the tech-
nique for radio and television. but here radio
manufacturers had a more conservative approach.
and it was only at the last Radio Show that
printed circuits were found to be extensively used
on radio and television.

Features of Printed Circuits

Printed circuits have the features of cconomy.
case of duplication. and refiability. It is necessary
10 provide some form of mounting for the com-
ponen’s. such as a chassis. tag boards. and so
forth. The printed circuit takes the place of all
these. and. at the same time. provides the wiring
between the various components. It may even
form certain components. such as a small inductor
or capacitor. or a multi-way plug. Cutling and
stripping of wires, and attaching them to com-
ponents, is avoided. In fact, by using automatic
assembly and soldering, a labour saving of more
than 90 per cent. can be achieved. These mnethods
vill be describad later in this series. Naturally,

Fig. 3.—Flexible printed circuits produced as
described on page 987.

S D (T ) ) G- | ) O | T 1T} =

— | | | ) G | (| || | W (D D ) S | | || G ot S

RINTED circuits are by no means a new —
P idea. The first were made in the early
years of this century. to manufacture =
resistance grids, and made their appearance in
radio about 1928. when Hescho of Germany :

A SHORT SERIES DESCRIBING HOW THE MC
METHODS OF PRODUCTION

these economies
can only be
recalised on
quantity  pro-
duction. except
in such cases
as. tor example.
a  complicated
commutator
disc, where
even one off
may pay.

Accurate Mass |
Production
Every circutt

ofl a given

pattern is an
exact reproduc-
tion of- the
oviginal. Thus.
instability  or
loss of sensi-
tivity by wires
ecither in-
correctly placed
or of the wrong
length is

la:uvr I‘L Cll(l'{"l ocrg, Fig. 5.—An engineer checking rhe p

no wires can be omitted or wurongly connected.

Reliability

Reliability provided the impetus for carly us
of printed circuits in guided missiles. 11 is wefl
Lnown that these devices have high acceleration,

Fig. 1.—Typical printed cirenits for coinputers, eic.
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RN CIRCUIT IS5 DESIGNED AND VARIOUS
By W. G. F. Roberts
which is
specified in
such instances
as the number
of times the
force of gravity.
Thus, an object
accelerated  at,
savy, 10G,
weighs ten

times as much
as it does when
stationary.  as
weight is mass
X ogravity.
Thus. all com-
ponents and
wiring must be
firmiy fixed.
and the printed
circuit offers an

excellent  way

of doing it. Of

course. the

domestic radio

receiver is not

. Weeey subject to

violent ac-

wype of a printed circuit receiver. celeration.  but
receives in-

stantancous accelerations through bumps and

A (1A | () D |} am | (-

vibration in transit, and from vibration from the
loudspeaker in use. This can lead to broken
wires. which use of the printed circuit eliminates.
Small wonder. then. why printed circuits are
coming into extensive use. and the keen amateur
will want to know all about them. especially if
he intends to enter the clectronic industry.

We will first consider the material of which
a printed circuit is made. The method most
widely used employs an
insulating base material com-

pletely covered with copper foil @ e
on one or both sides. The

copper foil is subsequently etched away to
leave the required circuit pattern. The
method by which this foil is produced is
shown diagrammatically in Fig. 2. It is |
usually 0.00135in. thick, and 1t is difficult to £
roll copper as thin as this. cspecially as it |
must be up to 4ft. wide or more to manu-
facture standard size shects. The drum
slowly rotates in the clectrolyte. containing
a shaped copper anode. A point on the
drum starts to be copper plated as soon

PR/7:CTICAL WIRELESS
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plating does not adhere. Thus. the copper
plating is stripped off as a foil. One side,
the one that was in contact with the drum.
is smooth and polished. the other has a matt
finish  which assists subsequent adhesion.
This process is known as clectroforming. Some-
timgs foils of aluminium or resistance metals are .
used.

‘Base Material

The base is usually made of bakelite sheet. In
manufacture. a number of paper sheets. covercd

Fig. 4. —-Avoiding warping
by breaking up large

areds.

with 2 resin, are laid on
top of ecach other, and
a piece of foil, mait side
down, laid on top. A
stainless steel sheet is then laid on. and the process
repeated until a convenient stack is formed. Tt is
then placed between heated platens on a hydraulic
press. and cach sheet bonded together by heat and
pressure. The foil is thus firmly attached to
resist all subsequent processes.

For radio work. this material is adequate. For
other work. a sheet of melamine may be laid
underncath the copper to resist tracking. For
greater mechanical strength. with slightly worse
electrical characteristics. linen is used instead of
paper. To withstand military and similar condi-
tions. glass fabric is substituted. and silicone,
melamine. or polytetrafluorethylene  (P.T.F.E)
resins used instead of the usual phenolic type.

Flexible circuits may also be made by using
only a thin sheet of base material (Fig. 3). In some
cases. the foil is simply coated with a resin. The
latter type has the advantage that it may be of

!
i

=iy 2
Electro-plating
the srainlessy
steel drum 1o
produce  the
conducting forl.

as it enters the electrolyte.  The drum
is made of stainless stecl. so that the

*

1
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any length. For radio and TV work. the usual
material is cold-punching quality. synthetic resin
" bonded paper sheet. 1/tein.  thick. covered
with 0.00135in. copper one side.

Having chosen the material. it is now necessary
to design the circuit pattern.

Width of Lines

The width of a tine on the circuit is determined
by the current it has to carry, the permissible
resistance. and by considerations of manufacture.
For standard 0.00135in. copper foil. the character-
istics are:

Resistance:
1/16in. width.

Current: 6 amp. per 1/16in. for 40°C. tempera-
ture rise. 1/16in. width is the preferred figure.
but if necessary it can be reduced to 1/32in. In
rare cases. 0.015in. can be used. but this is expen-
sive because rejects are caused by small pinholes
in the foil. There is no upper limit to the width.

0.008 ohms per inch at 20°C. for

Spacing of Lines
The spacing between two conductors is deter-
mined by the capacity that can be allowed. and

by the fashover voltage. For standard base
material we have:
Capacity: Between two conductors tin. apart

the capacity is 0.7 pF per inch. for 1/16in. apart
it is 0.85 pF per inch. and for 1/32in. apart.
1.0 pF.

Flashover: Two conductors. 1/32in. apart. flash
over at 1.8 kV under normal atmospheric condi-
tions.

One-sivteenth inch spacing is preferred. but may

PRACTICAL WIRELESS |
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be reduced to 1/32in. Exceptionally, 0.015in. can
be used. but the circuit must then be treated with
insulating varnish when finished.

Terminations

The conductors terminate in a hole through
which the component wire or tag protrudes. The
end of the printed wire should have a diameter
at least 1/16in. greater than that of the hole. to
leave adequate copper area for soldering.

There are one or two other conditions imposed
on the designer of a printed circuit.  Lines should
preferably have flowing curves. and sharp points
and corners should be avoided. It is often the
practicc to break up large areas as shown in
Fig. 4. to avoid warping of the board during
soldering.  New techniques have tended to over-
come this necessity.

It is advisable to leave }ind clear of-wiring
round the edge of the board. and no hole should
be closer to the edge of the board than twice the
thickness of the board. In addition. no two holes
should be closer than the thickness of the board.

It must be admitted that this seems to be a
rather formidable list of restrictions to the
designer of printed circuits.” However. they are
essentially practical. and. if the designer  uses
lines 1716in. wide. spaced not less than t/l6in.
apart. with 4in. diameter circles for his termina-
tions. and keeps clear of the extreme edge of the

board. he will not go far wrong. In “the next
article. we shall see exactly how this works out
in a plaClILdl design. A transistorised audio

as been selected for the exercise.

amplifier h
(To he continued)

SERVICING RADIO RECEIVERS

(Continted from page 976)

generator lead should be connected to receiver
chassis.
The generator (modulated) and the receiver

should next be tuned to S75 ke/s and the core
in LS and the position of L1 on the ferrite-rod
aerial should be adjusted for maximum output.

The generator and receiver should be retuned
to 1.500 kc/s (200 metres) and then C14 and C4.
in that order. adjusted for maximum output. The
foregoing adjustments  should be  repeated to
secure optimum tracking.

For L.W. alignment. the receiver and generator
should be tuned to 225 kc/s (1.33S metres) and
C15 adjusted for oscillator resonance (maximum
output). At the same frequency. the position of
L2 on the ferrite-rod aerial should also be adjusted
for maximum output. The process ﬂh()llld be
repeated for the best results,

Servicing Notes

Should the receiver operate normally  on
batteries. but give no signals at all on mains.
the trouble may well be caused by failure of the
local oscillator. This oftens hdppens when the
metal H.T. rectifier nears the end of its useful life.
especially during ‘the winter months when the
mains voltage may be low. The H.T. voltage
should be in the region of 85 V., and if this is

www americanradiohistorv com

low. attention should first be directed towards
the mains voltage selector 1o cnsure that this
setting coincides “with the applied mains voltage.

tf all is well. the voltage at pin | of V14 should
be checked and. if necessary. R8 adjusted so that
it reads 3.9 V. The average voltage across cach
heater should be close to 1.3 V.

Low emission VI may rc,suh in failure on
mains operation. though may not affect battery
operation if the L.T. is in good condition. [f
this is the cause. however. it would be as well
to replace V1. even though the set may be used
only on balteries. since the batteries will operate
the ser for a longer period with a new valve.

No results on batteries. but normal on mains.
nearly always indicates that the batteries are
exhausted. but there is also the possibility that
the battery/mains changeover switch is defective
or not going properly into position when the
mains socket is removed from the set.

Failure on both services should lead first to a
check of the filaments of the valves. An open-
circuit heater will cause the H.T. line voltage to
risc abnormally on mains operation.

Excessive distortion may be caused by V4
having low emission. by C38 having poor insula-
tion or by R26 or R22 having gone hl,gh in value.
A nearly exhausted battery will give the same
trouble. ‘of course. and it should be appreciated
that distortion at high volume levels will be
grcater when the set is used in the “ cconomy ”
condition.
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MAKING OHM-METERS

THE THEORETICAL AND PRACTICAL ASPECTS OF DESIGN

By J. S. Kendall

(Concluded from page 878 of the January issue)

HE 1,000-ohm meter with a 9-volt battery

can be used up to 50.000 ohms if it has

50 divisions on its scale. On the other

hand. it could not be relied upon to measure less
than 20 ohms. The idea of increasing both the
internal resistance of the meter and the battery
voltage ten times will probably occur to the reader.
~This  will increase the maximum resistance
“that can be measured to 50,000 ohms with
the above-mentioned meter. For low resistance

~ap
FRESom—ho a0 SR
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< ——) [+
=,
l b I \ Y
—0 O
=3
P 9xvi
—
I ]
Fig. 7.—Circuit for multi-range compensated ohm-

meter.

measurements, say 1/10th of the range of the one
just mentioned, it is necessary to keep the battery
voltage the same and shunt the meter. One part
of the total current must go through the meter
and nine parts through a shunt. The circuit is
shown in Fig. 4. A further range is shown where
99 times as much current should pass through
the shunt as through the meter; since this ratio
is nearly 100:1 this figure is used as it is easy to
obtain resistors in the ratio of 100:1. but not in
the ratio of 99:1. There are, of course, low
resistance measuring limits which occur when the
current drain is about one ampere. The internal
resistances of meters arc usually such that the
oulput voltage is halved at this current. The
ideal meter movement for this work would be one
_with. say. a ten micro-ampere movement. as it
would allow the use of lower voltage cells and
give a higher top reading. Also the Varley
silver-zinc cells could be used. These are expen-
sive but exceptionally small and robust. Their
voltage is slightly less than that of a dry battery.
but they have a very low internal resistance and
will give a large current for short periods.

A Compensated Meter

Most of the home-designed ohm-meters do not
have any compensation for an ageing battery.
With the last meter, it was suggested that scveral

A

sets of charts be prepared to allow for this. 1In
this case, it is suggested that some sensitivity and
accuracy be sacrificed in order that a compensated
meter can be made. The latter has the advantage
of being quicker to use—the reading can be taken
direct from the meter scale instead of from
charts. Circuits for such a meter have been pub-
lished many times and the author has noticed
that most contain the same error. A circuit is
shown in Fig. 5 and this has appeared in a very
large number of articles. [t will be seen that the
©zero-set 7 control is in series with the meter
and the battery so that the total resistance of the
unit is varied in order to make the meter read
cxactly full-scale with terminals “X ™ shorted.
Since the total resistance of the meter is used as
the standard for measuring. the standard is being
varied in such a manner that an error of 50 per
cent. may occur. The true compensated high-
range ohm-meter is shown in Fig. 6. It consists
of the meter movement. Rc, and Rs, all in serics
and forming a complete circuit. The resistance
values of all three of these should be as far as
possible identical. The meter resistance should
be as low as possible. A typical meter for this
type of circuit would be a 0-1 mA meter of 100
ohms internal resistance: Rc and Rs would also
be of 100 ohms. With the slider of the resistance
Re at either end of the track the total resistance
will be 663 ohms, with it at the centre, 75 ohms:
Thus, there will be a variation of nearly 10 ohms.
This may be regarded as plus or minus 5 ohms
and then it does not sound so much. It is, how-
ever, a variable error in the meter. With a 1 mA
meter and a 1.5 v. cell, it must be arranged that
the total resistance between points A and B is
such that 1 mA can go through the meter and
up to 2 mA through the chunt. Say 1 mA cither
way—that with 1.5 volts means that a serics
resistor. Ro, of (750-70) ohms is required (i.e., the
value of Ro. the series resistor, is the total resis-
tance required minus the average resistance of
the shunt and meter network). Now the basic
error mentioned was a matter of S ohms cither
| way. and S ohms in 750 is
under | per cent. The meter
could be direct reading to an
v accuracy of some S per cent.
and this would allow for. all
errors.
— A higher reading meter
could be made by increasing
both the battery voltage and
the series resistor some ten
times. Rotary switches chould
be used and then two or threc
ranges can be covered on the
same switch. A 1/10 range can

Rr

Rt

Fig. 8 —Circuit for a compen-
sated  ohm-meter  for  low
[e] resisiances.
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be incorporated by the shunting of the low range
by a suitable rssistor of 1/9th of the total resis-
tance of .the ohm-meter on that range. The
completé circuit is shown in Fig. 7.

Making a Compensated “ Low Ohm-meter”’

The compensated “ low ohm-meter ™ is a very
useful meter of which the circuit very rarely
appears in print. It can be one of the simplest
and cheapest meters to make and most of the
jtems can be bought on the “surplus ™ market.

7
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Fig. 9.—Circuit for a comprehensive inulti-range
ohni-meter.

even the meter if its exact resistance is known.
It is most convenient if it is 100 or 1.000 ohms.
but one of 10 ohms would te better. The basic
meter is shown in Fig. 8. The current through
the meter is regulated by the two series resistors
R1 and Rv. R1 is of such value that with a new
battery the meter can be overloaded to the
extent of 100 per cent. Rv has a maximum value
of about double that of R1. The greater the
battery voltage. the higher will be the accuracy
of the meter when complete. The value of RI
should be about 10 times the resistance of the
meter. In use the current is set so that the meter
reads full-scale deflection. When a resistance is
joined across the terminals current passes through

" the resistance and the reading of the meter falls

by that amount. Thus. for ¢xample. if half of
the total current is taken through the resistance
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under test. then the resistor will be cqual to the
resistance of the meter. Again, if the reading
only falls by 1/50th of the scale. then the resis-
tance will be S0 times that of the meter. As in
all ohm-meters. it is best to use a standard resis-
tance box for the calibration. rather than to
attempt to calculate and then to transfer the
calculations to the scale of the meter.

A Comprehensive Ohm-meter

For those requiring a comprehensive ohm-
meter. a typical circuit with component values is
shown in Fig. 9. 1t was designed for use with a
meter of 1.000 ohms internal resistance and of
1 mA full-scale deflection. On the other hand.
the meter can be a surplus type made up
to 1.000 ohms. Most of the components for the,
meter nced only be of 207 per cent“tolerance.
The potentiometers shown were, in the original.
“ Lab " presets, There are. however, threc pre-
cision resistors in the meter. 20K 1 per cent. at
1W. 10 ohms and 110 ohms W 1 per cent. all to
British Grade One Standard. The switch used
is a four pole. four way. The meter can be made
to cover from 0.1 *ohms to 2 megohms in four
ranges.

TAPE-RECORDER MATCHING
(Contimied from page 985)

connections shown: the output to the recorder is
also indicated. If the switch is moved to position
2, the process is reversed,

If vou live in an area of high signal strength.
you can record radio using simple equipment,
and Fig. 4 gives etfective crystal detector circuits.
These are easy to assemble and tune. and no
power supply is needed.

Note that some modern recorders have live
chassis. A loud hum may be caused or sparks
may occur when the connections are made. The
remedy here is to isolate the recorder from the
set by using the arrangement in Fig. 3. or that in
Fig. 5. in which the isolation is carried out with

condensers. The high-value resistors arc to
remove any static.
To explain Fig. 3 in more detail. Tl is a

standard output transformer and by switching the
windings cach side of it can be made to work as
input or output. For example, in the positions
shown. the input from the extension loudspeaker
sockets is fed to the low-impedance winding by
Sta and Stb: the output to the recorder is taken
from the high resistance winding.
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Fia. S.—Isolating the recorder from the radio set.
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PROPAGATION
By O. J. Russell, B.Sc.(Hons.), G3BHJ

HILE we cannot control ionospheric condi-
tions, we can, by using different wave-
bands, take advantage of conditions to

work DX in given directions. Moreover. some
cxperience of conditions and their seasonal and
long-term variation is essential if the DX worker
is to make best use of the wavebands available.
In fact! of course. so many factors are involved
that one is always learning about conditions,
and slowly adapting to variations throughout the
sunspot cycle. Thus, the experienced amateur
generally is able to assess conditions at any given
time from past experience, make a reasonable
forecast of what conditions should be like at any
time of the day, and also to “sense” when the

Earth 7 Z Z 7

Fig. 1.—Conventional represeniation of reflection
by aun ionised layer.

sunspot cycle has advanced to such an extent that
his previous experience needs recasting in the
light of generally altered overall conditions owing
to the change.

The ionised layers depend upon the ionising
radiations emitted from the sun for their exist-
ence, and the intensity of the solar ionising radia-
tions vary greatly over the years. The sunspot
activity of the sun is, in fact, a very good guide
to the ionising activity of the sun.

Sunspot Activity

The sunspot activity of the sun follows an
approximately eleven year cycle. At present we
are just past the pecak of the greatest sunspot
activity ever recorded. This has meant very good
DX conditions extending to long distance propa-
gation on very high frequencies. DX workers
are now taking a gloomy view of the possibilitics
for the future. Because we are now leaving a
high maximum, and approaching a coming mini-
mum, that is not necessarily as bad as it seems.
In any case, while high solar activity may result
in long distance propagation on high frequencies,
it may also result in “solar noise outbursts ' in
which a high level of *“hiss™ may suddenly
swamp signals on the higher frequency bands.
Also. solar flares may cause the “ Dellinger fade-
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outs,” when charged particles {rom the sun may
cause “radio black-outs.” when DX signals
vanish. In fact, high solar activity is often
accompanied by disturbed conditions, when fade-
outs and similar matters may interfere with DX
working.

As examples, during a complete “fadeout ”
when there were no signals audible in the 20 Mc/s
region at all, the writer suddenly heard the first
Sputnik’s signals break in on a dead band. As
there was no ionospheric reflection of signals.
the Sputnik signals were audible only when it was
** above the horizon,” and they appeared suddenly,
held steady and disappeared abruptly. Also high
auroral activity may give a fluttery effect to
signals generally. This ** polar flutter ” is. in fact,
noticeable on Alaskan and Californian signals
that traverse near the Poles, as well as on signals
from Antarctica and Greenland, that originate in
polar regions. With high auroral activity such
“ polar flutter ” may be noticed on signals that
do not travel near the Poles. In fact, observations
of such flutter on signals gives a quick indication
of the general extent to which abnormal auroral
conditions exist outside the usual Polar regions.
In the last two years such conditions have occurred
frequently. Further abnormal propagation condi-
tions noticed with high jonisation levels is the
reception of *“ back scatter ~* signals. Thus British
stations working DX may often be heard with a
typical fluttery rough QSB on them, when they

’

~—Effective” iayer height

Fig. 2.—A more accurate representation of how a
radio wave is bent round and returned 10 earth in an

ionised layer. The actual height of the ionised

medium is thus slightly lower than the ** geomerri-

cal” height of a sharply reflecting ** mirror-like *
surfuce.

are well outside the usual reception distances on
the H.F. bands. Thus with a good receiver and
a beam aerial, “back scatter” QSO's have
been enjoyed by the writer with “ G ™ stations
throughout England. When working a * DX
Threeway,” back scatter often enables two British
stations to hear each other when both are working
the same DX station.
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“ Round the World Echo”

A further phenomenon is the “ round the werld
ccho.” Thus when the writer and a local station
werc working the same DX station. the local
station was conveniently right on a “null™ of
the writer’s TA-33 beam aerial. To my surprise.
a distinct echo was audible on the local station’s
signals. This may have becn back scatter. but
most likely was an actual round the world echo.
“ Round the world cchoes ™ are. in fact. com-
monly noticed. Further propagation conditions are

commonly noticed. particularly the *lightning™.

fadeout. = Very often the 10 metre band is alive
with American signals’ well after dark. Suddenly.

% Uil s
Y

Fig. 3.—At the lower frequencies a wave is reflected
even at high angles of incidence.

within a minute. the signals have all disappeared
. often in “mid QSO.” This can be so
sudden that the receiver may become suspect.  In
fact. certain recent spells of “dead bands ™ have
caused amateurs to frantically overhaul receivers.
as with a really “ dead ™ band. the
usval incoming noise level is
virtually absent. and the recéiver

PR, CTICAL WIRELESS
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Waves of. a frequency higher than the critical
frequency will nor be reflected at high angles of
incidence but will pass through. However, such
waves il not too high in frequency will be’
reflected if they strike the reflecting layer at low.
angles of incidence (Fig. 4). In fact. the higher
the frequency of the wave. the more glancing the
angle necessary before the wave can be reflected.
Thus for propagation on a high frequency. only
*“low angle = radiation is effective as the high
angle radiation escapes through the layer. and
is not reflected. ~ Moreover. the higher the
ionisation in the layer. the higher the angle at
which high frequency waves will be reflected.
This. of course. accords with normal experience
that the higher frequencies become usable only
when ionisation is high.

When communication becomes impossible on
a given frequency. dropping to 4 lower frequency
will restore communication. In fact. on 10 metres.
the top half of the band may be *dead.” while
the lower half is still wide open for DX working.
Thus the C.W. operators at the L.F. ends of the
band are in the most favourable position for
maintaining communication on a given band.

Multiple “ Hops”’

The above * background ™ now gives us enough
information to consider how we manage to hear
and work DX. Firstly. medium ranges up to, say.
2.000 miles or so may be by a “single hop ™ as
shown in Fig. 1. However. longer ranges arc by

Jdouble or multiple “ hops.” in which the radiation
after reaching the ground is reflected back to the

may really sound- “dead.” On
the other hand the “livety  fecl
of an open band is usually quite
characteristic.

As Fig. 1 shows. rays from a
transmitter arc reflected to a dis-
tant point via the ionosphere.
Generally for DX transmissions
the F layers are involved. More- ,
over. although Fig. 1 shows a 4
conventional reflection as at a
sharp mirror surface. in fact the
“ reflection ™ is a gradual © refrac-
tion ™ process as shown in Fig. 2.
Thus the “ effective height ™ of an ionising layer
as determined by a simple geometrical process as
in Fig. t. is actually rather higher than the some-
what indeterminate height of the refracting layer
shown in Fig. 2. Moreover. the reflection of a
radio wave in an ionised layer depends upon the
angle at which the wave strikes the ionosphere.
the frequency of the waves and the ionisation
density in the layer and so on.

For a given intensity of ionisation in the layer.
waves of a frequency less than a certain critical

< frequency will be reflected even if they strike the
layer squarely on. that is. approach at right-angles.
This is the mode by which even quite local con-
tacts on the L.F. bands are carried on. that is. the
waves travel upwards and are reflected down
again even at right-angles or necarly so as shown
in Fig. 3.

7

Earth

i 2

G
I

Fig. 4.—Ar the higher frequencies a wave will not be reflected until it
sivikes the reflecting laver at a sufficiently low angle.
wave travels through the laver and is lost into space.

Otherwise the

layer for a second reflection and so on. Of

course. although the diagrams show the earth as

flat. owing to the curvature of the earth, com-

munication at any given distance can only be by
(Coatinued on page 995)

28Mcfs
2IMchk
14.Mc/s

Frequency

Time
Fig. 5.—A typical propagation chart.
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gz RADIO TELEVISION
& FLECTRICAL

Here is just the practical, at-a-glance guidance YOU nced, whether you
wish 10 know how 10 service radio and TV sets, install an extra lighting
point, or repair any domestic electrical appliance—from a bell or an ILLUSTRATIONS
iron to a vacuum cleaner or washing machine. Explains, in siraple g

language, basic principles and working of modern radio and TV sets
and electrical appliances. Shows how to test for faults and carry out Al-l- THlS—AND
maintenance and repair work by the most modern methods. Special
section on the operation and servicing of frequency modulated receivers. MORE_IN ONE

480 pages. Over 400 illustrations. Amazing val Standard Edition,
18/- inc. postage, packing, cic. e e Een L GREAT VOLUME

ESSENTIAL TO EVERY SERVICE ENGINEER, St Jl e

Current, Voltage, and Resistance.

ENTHUSIAST AND HAHDYMAN! Coils, Capacitors and Valves.

st'ic Radic_—rreceivelr Circuits.
imi ts.
GETTING THE BEST FROM |[ WG KOTit | FIRES & SPAGE | for e ¥atins Tocimmeriment
‘ D ic Testing. T d Ci i
RADIO AND TV SETS HEATERS | Riiament “Nokes, imorroremce
Here is expert advice that will enable you Distortion and Instability, Com-
to make the necessary adjustments or ponents. Loudspeakers. Pick-
repairs in order to get the best possible ups. Gramophon= Motors. Fre-
performance {rom any radio or TV sect. quency Modulation. Television

Circuits and Test Gear. Tele-
All you need i%l;"‘:‘ow about vision Faults, Symptoms and
£ ]

Cures. Acrials and Pre-amplifiers.

Fuli, easy-to-follow
instructions for ser-
vicing small domestic
fires—whether of the
radiant, reflector or
convector type.

Maintenance of Domestic Electric
Learn from these WATER Wiring. Small Appliances. Fires
helpful pages how to HEATING and Space Heaters. Vacuurm
carry out all kinds Cleaners and Polishers. Re-
of installations and All you should know winding Small Motors. Cookers

2?,;3‘;,‘,2;‘;“(, sm‘gg,]; about the various types of electric water- :;\d hP"'_"“,% Places. Vg'ashu!g
Compleie  guidance heaters and how 1o install them and keep Wact m';: te rlgerBators. cehctrlc
on conductors, in- them in perfect working order. Advice h a1e.r t.t‘»a er;.R ateery arg-
sulation, sal‘ely, reg- that will save you POUNDS ! tng, Testing an epair, etc.

diors: contes | TRACKING DOWN TROUBLE The book that cuts out

catical work, fuses, | Thi ! book is_invaluable for traci

| | AL S T Buesswork! STXNF;\I&I;SE—S
you want to know—from how to carry out t eir

BASIC RADIO CGIRCUITS | [rifimey Lo oo Jovioio 81 Rt

All you want to know about circuits, so Dynamic Testing. Also shows how to trace ! o '
that you can find your way around the cause of Neises, Distortion and Instabil-
modern sets without hesitation.  How ity and deal with the trouble. Gives detailed i T TS ENe

components form various types oi'.sel; [ information on Cemponents and Loud-
gives circuits for one-valve receiver, speakers and how to deal with any faults r
3-valve receiver, battery TRF receiver, that  may

Dept. E.B.35, People’s Home Library,
Basted, Sevenoaks, Kent.

4-valve superhet, Universal sets. cte. deveiop. = i
’ : — R ) WITHOUT OBLIGATION reserve me
< X WAL ) **Radio, Television and Elcctrical Repairs®”
. . B P P\ lz]) | and send Invoice with 100 °, Satisfaction
Sec how to maintain ﬁ‘;:; ; ;‘) Ior No Charge’’ Guarantee.

Vacuum Cleaners and @ | %2~ C2T A
Floor Polishers,
Refrigerators, Cookers DO THIS NOW! s

HH Simply fill in form and post
and Boiling Plates, i3S, Slampod . and pOSt JADDRESS oo, .

) ting Boiling f | ines. etc. envelope 10 Dept. E.B.35,

Dls;f:tlegr:ngooker WaShmg Machme M geopl:’s Home Library, '
asted,  Sevenoaks  Kent.

BATTERY CHARGlNG Offer applies in U.K. and

omplete instructions. Eire only, closes Feb. 28, I Firmty affix

|m,ocx ILTTERS
INAME .........................................

Do your own
Here are clear, < 2d. stamp
L%t:%-fé:%i?f;k%#:é 1E.B.35Feb. "9, in margin
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‘DIATONIC’

A 10-WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE-AMP

A special feature is the compactness of
the unit. Full advantage has been taken
of. latest component miniaturisation de-
velopments to produce a 10-watt Hi-Fi
push-pull amplifier incorporating tone
control pre-amplifier stages within the
measurements of 9 x 7 x 6} ins.

In addition two high impedance input
sockets are provided for mxcrophone and
gram. etc. Each input has its associated
vol. control. five B.V.A. valves are em-
ployed ECC83, ECC83. EL84. EL84,
EZ8I. H.T. and L.T. power supply
point is included for a radio tuner.

L45 MINIATURE 45-WATT
QUALITY AMPLIFIER

Size only 6 x § x Siin. high. 12 d.b.
Negative Feedback. bensm\m 30 m.v.
for full output. 3 Muilard valves,
ECC83 Twin Triode. EL84 Power
Output, EZ90 Rectifier. Separate
Bass and Treble Controls. Mains
switch incorporated in control.  For
200—250 v. 50 c.p.s. A.C. Muns An
ideal unit for usz with Gram. or * Mike.’
Qutput matching for 2-3 ohm speakers.
Retail Price £5-19-6
Also available: LG3 3-wau Gram.
Amblifier, 55/9. LT 45 Complete Tape
Amplifier. 12 gns. “ Conchord ™ 30-
watt Amplifier, 15 gns. L10 10-watt
Amplifier with separate pre-amp. 1§ gns.
L3/3 Stereco Amplifier 34+ 3 watt, 7 gns.
L5/5 Stereo Amplifier 5+ 5 watt. 11 gns.

Weight 12
For 200-230-250 v.

50 c.ps. AC

Qutputs for 3- and 15-ohm speakers.
Chassis finish stoved Blue-Grey hammer.

Retail price

MAXIMUM RELIABILITY !
AT A PRICE YOU CAN 126“3

HIGHEST QUALITY !

AFFORD. Available through

your local dealer. leading mail order firms,
or direct from us. Send S.A.E. for descriptive

literature.

TRADE ENQUIRIES to
ELECTRON WORKS, ARMLEY,

LINEAR PRODUCTS LTD.

} Ibs. Power consuimption 90 watts.

FREQUENCY RESPONSE
-2 d.b.. 30-20,000 c.p.s.

MAXIMUM POWER
ouTPUT
In excess of 14 watls,

RATED  OUTPUT 10
WATTS.

SENSITIVITY
Volume (1) 22 millivolts
for rated output.
Volume (2) 220 milli-
volts for rated output.

TREBLE LIFT CONTROL
Continuously variable +
6 db. to —13 db. at
12,000 c.p.s.

BASS CONTROL
Continucusly variable -+
13 d.b. to —18 d.b. at
15 c.p.s.

HUM LEVEL

Referred to maximum out-
put and including integral
pre-amp —60 d.b

HARMONIC  DISTOR-
TION
0.19°, mcasured at 6

watts.

NEGATIVE FEEDBACK
Total 32 d.b. including
24 d.b. in main loop.

LEEDS.

SMALL

A

will bring you enough parts

DEPOSIT to make a complete

TRANSISTOR POCKET RADIO

»
(Size 53 x 31 x |}) using a printed circuit
— < Send for FREE PRICE LIST

(all parts sold separately) andfor 3/- for new
simplified instruction booklet with suggested

for as
little as

FULL MEDIUM & LONG WAVE COVERAGE
£9 . 19. 6

circuits and assembly details.
OUR CIRCUITS OFFER
HIGH SENSITIVITY
HIGH SELECTIVITY
using
R.F. Transistors ! GN. each
L.F. Transistors, 10/- each

all specially selected to give
HIGH OVERALL GAIN with AV.C.

Miniature loudspeakers,
13 in. deep x 2{in. diam.
Miniature oscillator and i.f. coils,
Jtin. high, §in. diam.

Jackson 00 twin gang tuning con-
denser with intersection screen

Attractive high impact polystyrene
cabinet with fittings for tuner, trim-
mers, speaker and circuit board

MANY OTHER SUB-MINIATURE COMPONENTS AVAILABLE

SPECIALISED ELECTRONIC COMPONENTS LID s ccleston square - London - swi

MAIL ORDERS ONLY

only 27/6

8/-
10/6
12/6
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reflected waves, and nat by direct * groundwasve

so that certain areas may be out of communica-
tion because the layer will not reflect waves into
them. These *“skip zones " are well known. and
it will be seen that a given distance may come
within or without a skip zone depending upon
the ionisation density in the reflecting layer.

A further mode of long distance propagation
is the so called “M ™ Mode. In this. waves
may be reflected from a high reflecting layer.
and instead of reaching the ground be reflected
back up again from a lower reflecting
layer before finally being reflected back to carth.

The name “M ™ mode comes from the "M -
shaped path of the rays.

A 4

Propagation Charts

These considerations show that the time of
day is a very important factor in propagation
considerations. Thus. if we consider carly morn-

| 28Mcs

21 Mcfs

| LaMcls

Frequency

Time
Fig. 6.—With a lower value of ionisarion, 10 meires
may not " open.”

ing before the sun has risen, ionisation in the
layers will be low, and the higher frequency band
will be closed for long distance communication.
As the sun rises and ionisation builds up in the
layers, progressively higher and higher frequencies
will become “open” for comrnunication. More-
over the direction in which the band will become
open will depend upon geographical factors. Thus,
even before sunrise the band may be open towards
the east, as the sun has alrcady risen on countrics
lying eastwards. Thus, as a matter of expericnce.

Frequency
Frequency

Time 7ime

Frequency
Frequency

Time Time
Fig. 7.—Some typical propagaition charts lor various
DX operating  circuiry.
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we may be working the Middle East on say 13
metres well before the band opens for America.
The situation may become quite complicated.
when multiple hops and geographical locations in

various directions have to be considered. 'Thus
during the summer when we have a “long

twilight.” bands may remain open for long periods.
In winter they may close down very shortly after
For long multiple hop paths to the
Antipodes. there may in fact be nvo paths open
simultaneously. Thus the “long ™ and *short ™
path circuits to Australia are well known, and
even VK contacts may often best be made with

_the beam directed directly away from Australia to

utilise the “long ™ path. It is general therefore
to construct " propagation charts ” for various
DX directions on a2 monthly basis showing which
frequency bands will be open at various times.
For amateur use these may be constructed on a
“maximum useable {requency 7 basis, showing
the highest frequency likely to be useable at am
given time.

A typical example of such a chart is shown
in Fig. 5. It will be observed that directly after
sunrise at some critical point along the route.
the **MUF ™ rises sharply and the various DX
bands may thus open one after the other.
T'wenty metres opening first, then 15 metres and
finally 10 metres. However. as shown by Fig. 6.
at times of lower ionisation or nearer sunspot
ininima. 10 metres may not open at all.  Accord-
ingly the best DX periodicals supply their readers .
with monthly propagation charts showing the
conditions to be expected [(or various DX ardas.
Unfortunately no British periodical prints such
charts for amateur use. although DX predictions

Frequency

Time .
lig. 8——If the * Lowest Usable Frequency’ v
higher than the * Maximum Usahle Frequency,”

as between times A and B, then the path cannor be
wsed.

for various operating bands are printed by the
R.S.G.B. Fig. 7 illustrates the several differjng
types of chart that may cxists for varying DX
locations during the same month.

Furthermore. the MUF (maximum usable
frequency) may not be too ¢éxact an indication.
Thus quite often a band may be just open when
the chart says it should be closed and the reverse
may also occur. Moreover, the charts refer 10
average " undisturbed ' conditions, and during
sunspot c¢ycle peak periods conditions are likely
to  be disturbed fairhy  {requently. Under

(Contimeed on page 1000}

-
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Servicing Without Instruments
By Gordo-n Cole

AST month’s article concluded by pointing
L out the danger of electrical shock which
may exist when receivers of the A.C./D.C.

type are serviced and for safety it is best-to
ensure that the neutral wire of the mains supply
is connected to the chassis. This is easily estab-
lished by connecting a household lamp between
the chassis and a good earth point. keeping the
hands clear of the connections (see Fig. 1).
The bulb will light if the chassis is “live.” in
which case the mains connections to the receiver

Household,
lamp

Chassis

< Water tap or pipe

Fig. \.—1It is desirable to ensure that the chassis of

the receiver under repair is connected to mains

neutral. If the bulb lights, the mains connection to

the receiver should be reversed. This applies mainly
to sets of the A.C.ID.C. type.

should be reversed. A ncon lamp or screwdriver-
type neon tester is also useful in this respect.
since the neon will glow when in contact with a
“live " chassis.

and the anode of the triode as shown. If all is
well. a fairly loud click will occur each time the
capacitor is connected to the anode point. In
order to avoid having to discharge the capacitor.
it is a good idea to connect across it a 100k
resistor.

The next point to- make a test is at the grid
of the triode. If this point is touched with a
finger or with a screwdriver blade on which a
finger is resting a' loud hum should occur from
the loudspeaker if the A.F. section is ‘in order.
This test injects a mains stgnal (50 c¢/s) into the
grid circuit. the signal being picked up by the
body from spurious mains fields which are
usually present in the proximity of the receiver.
Unless there is a powerful mains field radiated
by the house wiring. a battery receiver. will not
exhibit the effect. but on scraping the blade of a
-screwdriver on the grid connection crackling
should be heard from the loudspeaker. When
this test is performed. the receiver’'s volume
control should always be set at maximum.

If a signal can be produced at the anode but not
at the grid. the trouble lies somewhere in the
triode section. There is very little to go wrong
here. and it is usually found that either the valve
itself or the anode resistor R1 is defective.

Having restablished that the A.F. and output
stages are passing a signal. it is best to check the
I.F. amplifier and detector stages in one go. and
this is where the buzzer tester can be used to

(Continued on page 999)

"The A.F. and Detector Stages

¢+ I the tests detailed in the
previous article indicate that
,the output stage is working.
then. if the receiver is still
‘dead. simple tests must be made
to the stages which supply
signal -to -the output valve. In
some receivers the demodulated
detéctor signal is applied to a
voltage amplifier triode or
- pentode to lift the A.F. content
to a level suitable fully to drive
the output. valve. while in other
receivers the signal across the
detector Joad itself is applied
direct to the output valve.

In Fig. 2 is shown the usual
arrangement where a = double-
diode-triode valve serves as the
detector. A.G.C. rectifier and
A.F. amplifier. To check

L L

(04—

cond /£ Trans.

vvv"ﬂ"vv
=

aAAAAAAAAAA

Touch

tere '
: f] AL
F
/ume
ntrol L
Chassis )

AAAAAAAAAAAA
A

L
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YYYVWYVYYYYYY
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whether the signal is coupled

from the anode of the triode to .4.<G.C‘.

) 2=

the control grid of the output
valve a 0.1 pF capacitor can be
connected between the chassis |

Fig. 2.—A circuit diagram showing the I.F.. detector and A.F. stages

and various test points.
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HOME RADIO OF MITCHAM

(Dept. P), 187 LONDON ROAD, MITCHAM, SURREY. MIT 3282

Shop Hours: 9 a.m.—6.30

p.m. Wednesday ¢ a.m.—!1 p.m.

We are
PANDA,

stockists

-EDDYSTONE.
DULCIH

tor :-
ARMSTRONG,

DENCO. JACKSON BROS., WB STEN-

TORIAN,
GOODMAN
DALE, GR

REPANCO, TFLETRON.
S" OSMOR WHAREFF-
AYSHAW, BULGIN,

clLe.

I.LT.V. PRE-AMPLIFIER

HEADPHONES e
. o Iwes d"]d/l"b ln'l'
Amazing offer of f )
. rovement 1o your
BRAND NEW _light- ml B |
weight high  resisiance % '(;IZ:‘;?;C;:;JCI.‘”VT:]
headphones in maker's -' difficult areas. No
criginal boves.  4.000 = p: ,-"' need to touch tele-
5 ;’hgli rcsﬁ;‘:{:t)\;"l'ﬁ;l): 2 vision.  Full cons-
b oML B & = tructional data 1 3
e ; ; fo ; 13
45/- pair. Not Ex-Gozt. - of

Add 1/- posl.

OUR PRICE 15/- PAIR.

Coyrplete kit parts
£2.14.0. Ready built and
tested £3.14.0. All post paid.

High erade

36

£20.

Adl

3,900, 6,500,

SPECIAL OFFER

RESISTORS

5 watt vire-wound resistors in

following yvalues :—-

ahms. 33, 47, 62, 100, 150,
L1000, 2,500, 2,700, 3w,
8,200, 12,000,

at 9d. ecch or 6f- doz. your

assorunent.

EMPRESS STEREOPHON

nlus 2/6 packineg and carriage.

IC RADIOGRAM

EMPRESS STEREOPHONIC AMPLIFIER

T gC HrA“SS Is Amazing value for a full twin
rngx‘i:g]mnsls CIESSI-‘:\CWOI"‘OHQ chunnel stereophonic amplifier
3% waits ouiput each channel.
Megxum\ all'ld FM/VHF. Bass, Tone. Volume, and balance
Treble, Volume. and balance controls. Switch for menaural
controls. Switch fur monaural or stereo. Size 127 x 37 x 53",
(2>r §£c<rt:o’. é_or ?S.NC.F:’\JIH”HN A.C. Muains -00/250 v. Leafler
799 ”OII:L.j‘lr‘d;Zeii ]eihcl: I\l on - request. PRI(L ONLY
A hustre & < .
. PRICE a7t o £8.0.0. plus 2 6 packing and

carriage,

VOLUME CONTROLS
Brand new MORGANITE

volume controls with S.P.| Gige cutters. Special really small and slim. | controls. Suitable gram,
switch ’SKFOH%V'I("E ""(‘)31'25 8/9. De luxe version in silver sieel, 11,6.| radio, mic, or p,%ular
10K, S Pask i Long-nosed Pliers. Precise slender points, | Really zmazing quality
250K, s €g., all at] 8/9. " De luxe version in silver steel, 11/6.] and performance, State
4/- each, post €d. Soldering 1Irons. Litesold sub-miniature. | whether 3 or 15 ohm

250K and 2 meg. less switch
at 2/6 each, post 6d.

TOOLS SPECIALLY DESIGNED FOR
THE RADIO CONSTRUCTOR

ideal for transisior \\ork State voliage, 21/-.
Solon 625 instrumert iron.

The best iron

Separate Bass & Treble

Culpul_qullircd. Bronze
finish frons panel. Com-

MULLARD 3-3 AMPLIFIER

P

Latest valve and CRT data tl”?r all ;a&ll(;o wrr(r:u, Tﬁ':ate voltage, 24/-.| plcie  rcady 1o we.
A rimax Sol ermg un. e perfect sol(.erln = < carriage. N
ok, ST lte 9, ot | oo SN i Ry o e 1t | PRICE SRR DI 2 6 amige, New ol
tubulars, 9d. ca., or 7/6| 6 seconds, balanced grip, ‘gets into awkward | RICE £12.0.0 ples 26 carriage.  Leaflets on
ARTTn ! corners. Price 74/6. Send for leafiet. request. piis >e 8¢ .
| THE MINI-7 THE MAJOR 7
Radio in vour pocket A seven transistor porlable
il cverywhere. “The amazing with push-pull cutput and
| MINI-7 pocket portable 77 x 47 spiaker.  Medium
%&ﬁ gives loudspeaker results znd Long wave, attractive
%% on internal aerial. Build by . . :
" %:% I3 (G £Y) 153 (19 Gy cubinct, and very economical
iﬂgﬁs@g of your friends. Can be running from single 74 volt
[ s purchased and assembled Iattery. Full constructional
3@:“-%@ in 4 casy S Seven data and price Het. 19,
e . transistor superhet circuit. ai D cte ki
E: i) f-ull constructional data p‘ost N'd'_ Complete kit
o and price list. 119, fost £13.18.6 with goldtop (r. n-
T ; paid.  Kit £9.19.6. sistors.

NEW SERIES 100 PULLIN
MULTI-RANGE TEST SET
Completely restyled  with  new
diakon meter cover giving wide
angle of vision and very clear scales.
Carrying handie and ingenious
three position starnd incorporated.
Printed circuit gives rugged accurate
instrument with 21 ranges.
Sensitivity 10.000 ohms per volt.
CASH PRICE £12.7.6 or terms
available, Send 3d. stamp for

illustrated leaﬁet

"PECIAL OFFERS
Recording Tape. 1,200 ft. PVC on
plastic spool, 20,’-. 4 gang 350 pf.
wuning condensers, §/-. Coaxial
cable 75 ohms low loss, per yd.. 8d.
Acos crystal microphone inserts, §/-.
16 mfd. 350 v. wubular electrolytics,
£'6. TCC .1 mfd. 500 v. tubulars, 9d.
Microphone cable single screened,
per yd., 6d. B9G ceramic holders
{EF50), per dozen, 2.6.

HOME CONSTRUCTOR KITS
ONE VALVE beginner's dual range radio.
Ful) data. 1/3. Kit of parts. £2,6. MER-
CURY F.M. TUNER. with switched tuning.
Full data, 1 9. Kit of parts. £10.- HIWAY-
MAN 4 valve all-dry portable. Full® data,
1/9. Kit of rarts, £7.10.0. THREE DEE 3
transistor dual range radio, Full data,
Kit of parts, £4.10.0, MULLARD 5/10
pre-amp. and amplifier. Full constructional
data, 4;-. COMPANION 3 transistor
printed cct radio. Full data_ 9d. Kit of
paris, £4.15.0. JASON FM. TUNER.
Thousands in use daily, Full data, 2/3.
Kit of parts, £7.7.6. TELETRON TRAN-
SIDYNE 6 transistor pocket portable. Full
data, 1/-, Kit of parts, £13. COSSOR F.M.
RECEIVER T70IK. Complete kit including
printed circuit, speaker, valves, etc,. £15.15.0.
Mullard CAT and TAPE
AMPLIFIERS. All parts in stock and list
on request. COSSOR 3 watt amplitier with
printed circuit, twin speakers, valves, etc.
PRICE £9.15.0.

ALL ABOVE PRICES ARE POST PAID.

1/- 7

Super HI
£8.0.0,
tweeler.

LOUDSPEAKERS
Full range of W.B,
STENTORIAN  Hi-
in stock dld
illustraed
fcafcis un
equest,

HF1012.
£4.19.9, Ncw

a5 ..
over, 30 -,

fule
in.
Cross-

Ronette

Ronette L.1.
Acos GP71 L.P. and stereo, £1.15,

STEREO PICK-UP CARTRIDGES

L.P. and ‘stereo, £3.9.6.

78, and sterco. £4.

FULL R
SHORT
Send €d.

ANGE OF EDDYSTONL
WAVE COMPONENT
~tamp for Eddystone livt.
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TRAWLER BAND RIilsss.

The latest version of this famous Communications Receiver to be
released by the Air Ministry. Covers 5 wave ranges : 18.5-7.5
Mc s., 7.5-3:0 Mc.s., 3.0-1.5 Me s.. 1.5 Mc/s.-600 kc's., 500-200 Ke s.
As used by Coastal Command. Air-Sea Rescue Launches. etc.
All sets thoroughly tested and in perfect working order belore
despatch, and on demonstration to callers. Have had slight use.
but are in excellent condition. ONLY £12/19/6, Models
also available. As above but instead of 3.0-1.5 Mc . band has
200-75 Kkcis. coverage. ONLY £7 19/6.

NG MAINS l’(l\\'l'l! PACK OUTPUT STAGIHE. in black
crackle case to match, enabling it to be operated immediately,
by just plugging in, without anv modification. Supplied with
huilt-in 8in. P.M. sp2aker, £6 10 -

DEDUCT 10,- IF PURCHASING RECEIVER AND POWER PACK
TOGETHER.

Send S.A.E. for illustrated leaflet, or 1 3 for 1i-page booklet which
gives technical information. circuits. etc.. and is supplied free
v«lth each receiver. Add carriage 10'6 for Receiver. 5 - lor Power

OSCII.I.OSCOPE No. Il

Made for Anti-Aircraft Command. and just released by Ministry
ol Supply. Manufactured by A. C. Cossor in 1952, this is a First
Grade L.F. Oscilloscope incorporating a Hard Valve Time Base,
with exlsting sp2eds of 1-5-40 milliseconds. but is easily converted
at a cost of a few shillings to m oduce speeds of 3 cycles per second
to 30 kc's. Has High Class Amplifier with Fine and Coarse

controls, plus Brightness and Focus controls, and X and Y siifts.
Conservatively rated Mains Power Pack is for nominal 115 v
and 230 v. input, and is adequately [use protected in all circuits,
Tubz emplov:d is 2'in. ACR10. Will make up iato an ideal
workshop of servicing oscilloscope. Has grev and black engraved
front panel size 19in. x 7in., depth of unil being 12in. in “heavy
steel transit case, in which if can Ye used. or removed for standard
vin. rack mounting. Comnplete with leads and suggested
madification data. BRAND NEW. ONLY £12 10'- (carriage 15 -).

AMPLIFIER N24

Manufastured for the Admiralw in 1952 by Burndept. this
utitises 4 valves, 1 each 574G - 6V6G - 6J7G - 6J5G, and high
yurlity components such as = C° C()l‘f‘ Transformers and Block
Papzr Smoothing Condensers. Has A.C. Mains Pack lor nominal
110 230 volts. Provision for 600 ohms= or High Impedance Inbut,
and has Output to 60) ohws f.ne. For normal use only requires
changing Output Transformer, Can be used for Speech or Music,
giving HiTh Qualitv Reproduction, Output approximately 4
watts, Encloszd in m2ial case, and designed for Standard 19in.
Rack Mountinz, havinz grev {ront panel size 19in. x 7in. with
Chromium Handles. All connections to rear panel. front having
“On Oif " Switeh. Gain Control. Indicator Light. Fuses and
Valve Inspaction Panel. BRAND NEW IN MAKER'S PACKINC.
ONLY £4/9 8 (carria%e 10'9
RO MAINS POWER UN
output (fuliv smoothed) 230
Complete in black crack ')
MUIRHEAD SLOW MOTIC iS. A really preclslon
product of this famous maker. 3in. in diameter and fitted to
removable white back platz marked 0-182, Overall diameter 4in.
BRAND NEW IN MAKER'S CARTONS. ONLY 10 8. (Post 16.)
12 VOLTS AMERICAN DYNAMOTOR, Delivers 220 volts at
100 mills. Ideal for running Car Radfo or Elcctric Shaver, ete.,
irom Car Battery. ONLY
8v. VIBRATOR PACKS, Ontput approx. 130 v. at 30 mA fully
filtere1 and smoothed. Complete. BRAND NI NLY 12 6.
11155 SUPER SLOW-MOTION TUNING \ As
used on all latc mindei 1155, Easily fitted to " A" sets. ete.
BRAND NEW. ONLY 12 6.
war TRANSFORMERS, 5.5 kV. (Rect) with 2 v. 1 a.. 796,
7 KV, (Rect) with 2 v. 1 a.. 89 6. 25 kV. (Rect. with 2-0-2 v,
11 a., 2:0-2 v, 2 a. (lor’ VCRY7 tuba, e . 42 8 (postage 2 - per
trans
PoC T VOLTMETERS. Read 0-15 voits and 0 -300 volts A.C.
or D.C. BRAND NEW AND UNUSED. ONLY
: -\I N. Brltlah Standards 2-pin 300 ke s, 15 -. Miniature

in. l'.M. SI'IE A KER. Mounted in gr2y crackled megal
cabinet. 9in. X 9in. x 4tin.. with volum>2-control. Ideal for use
with recelver, or as extension. BRAND NEW. ONLY 2786
(P03t 286.)

MAINS ISOLATING TRANSFORMER. Manufactured by
Vortexion. Fally shrouded. Will provide true 1 : 1 ratio from
nominal 230 v. Primary. Rated at 100 watts. BRAND NEW.

TN

P

‘ON1 ts. Metal cased, wire ends, New .01
mid. 1,000 volt. and 1 mfd 300 volt, 7.8 per-dozen. Special quotes
for quantities.

HARRIS ELECTRONICS

(LONDON) LTD.
138 Gray's Inn Road, London, W.C.I.
(Phone TERminus 7937)

Planse includy crrricge costs on All items.
(Open until 1 p.a. Saturduys. We ace 2 mins. from Hiqh Holhorn
«Chancery Lane Stotion) and S mins. bu bus Jrom Kina's Cross.y

® SERVICING * ELECTRONIC(
EXAMINATION COURSES FOR:—

® P.M.G.’s €. & G. Radio

Certificate Amateurs’ Exam.

(Amateurs’ Transmitting
Licence)

C. & G. Radio Servicing Certificate (RTEB)

British Institution of Radio Engrs., etc.

Whether you plan to have your own business,
to become an electronics engineer or to take
up a career in industry, an 1.C.S. Course will
help you to success. You learn at home in
your own time, under expert tuition. Moderate
v fees include all books.

LEARN -AS - YOU-BUILD [N :

Practical Radio Course

A basic cours2 in radio. electronic and electrical thasry
backed by thorough practical training. You build a 4-valvz
T.R.F. and a S-valve superhat radio receiver, signal genar-
ator and ‘multi-tescer.

(Marine Radio Operators)

Other Learn-as-you-Build radio courses are available

MULTI-TESTER

(Sensitivity 1,000
ohms per vol'r)

5-VALVE
SUPERHET RECEIVER

RF/AF SIGNAL GENERATOR .
thiz Coupon T QDAY NI

careers in Radio, etc., and full details of 1.C.S. Courses.

S Y N U S EZ9 N UV S SY N W S S Y 2 s
.‘I-:'I?ERNATWONAL CORRESPONDENCqu
SCHOOLS

Dept. 170), International Buiidings, Kingsway, London, l

w.C2 ]

Name..
{Bloc!
Address

INTERNATIONAL
CORRESPONDENCE SCHOOLS
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advantage. This was described in the previous
article, but is again shown here in Fig. 3. The
rapid make-and-break action of the buzzer pro-
duces square waves which are rich in harmonics
rising to frequencies well in excess of the broadcast
bands, and these signals can bc injected, for
example, into the control grid circuit of the LF.
amplifier valve (V1 in Fig. 2) to check stage
continuity.

If a loud buzz is produced in the loudspeaker
when this connection is made, it can be assumed
that the LF. amplifier and detector stages arc in
order, but if therc is no response or if the buzz
trom the loudspeaker is very weak, attention
should be directed towards the I.F. amplifier
valve and the components associated with this
and the detector circuit.

Under normal conditions, the LF. valve is
fairly warm. though not at such a high tempera-
ture as the output valve or rectifier, so if a finger
test of temperature reveals that this valve is cool.
it may cither be low in cmission or a component
defect may be starving it of voltage. The presence
of screen and anode potential can be established
by means of a 0.1 uF capacitor. If this is con-
nected between the chassis and either screen or
anode it will charge, and a small spark will
occur .when it is discharged across the chassis
or other metal object—the use of a larger value
capacitor will produce a larger spark on dis-
charging.

Lack of voltage at the anode is caused by the
primary (anode) winding of the sccond LF.
transformer being broken, while lack of voltage
at the screen is caused either by the screen-feed
resistor R2 being open-circuit or the decoupling
capacitor C2 being short-circiit. In the latter
case, however. the excessive current in R2

may cause this resistor to overheat if its value_

is not too high. If the voltages are present on
the valve and it is cool in operation, it should
be checked for emission and replaced if necessary.

In some circuits a resistor is connected in
series with the cathode of the valve to produce
a standing bias, and open-circuit of this com-

Chassis iﬁst
Ol uF

T

S0KQY

Battery " mmm

?J'—

Fig. 3.—A buzzer set-up for test purposes.

Buzzer

ponent  will  produce the symptom under
consideration, but a quick check is possible by
shorting the resistor with a short length of wire
while the buzzer signal is applied. If this results
in stage continuity, the cathode resistor should
be replaced.

If the valve and its voltages arc normal, the
trouble may be caused cither by misalignment of
the second LF. transformer or by a fault in the
detector circuit. There s a probability that the
detector diode in V2 is faulty, though this is not
very likely if the triode is working correctly,

PR/:CTICAL WIRELESS
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though, nevertheless. it may save time to have V2
checked in obstinate cascs. A quick test of the
components in the detector circuit is possible by
injecting a signal from the buzzer into the signal
diode circuit of V2. A buzz will be heard from
the loudspeaker. the volume of which will he
controllable by the receiver’'s volume control if
the circuit is tn order. As will be seen. there is
little in this section to go wrong. and final testing
generally resolves to the substitution of suspect
components.

Severe misalignment of the second LF. trans-
former may require the use of a signal generator
to establish the correct L.F.. but the two tuned
circuits may be balanced with respect to each
other by injecting a signal from the buzzer into
the control grid of the LF. valve and adjusting
the LFE. trimmers for maximum output.

The Frequency Changer and Acrial Circuits

If a good signal can be pushed through the
receiver from the grid of the 1LF. amplifier valve.
then the trouble lies somewhere in the frequency
changer stage or aerial circuits. The circuit of
Fig. 4 shows this section of the circuit relating
to a receiver of the A.C./D.C. mode. in which. it
will be noticed. the aerial and carth connections
are isolated from the chassis by means of capaci-
tors Ct and C2.

tf operation of the wavechange switch gives
rise to distinct clicks {rom the Joudspeaker the
local oscillator and aecrial circuits should be
investigated. The first move is to.disconnect the
aecrial from the aerial terminal on the set and
conncect it direct to the signal grid of the fre-
quency changer valve VI. This will bypass (he
aerial coupling .circuits. I signals can now bhe
tuned in there is conclusive evidence that the local
oscillator is in order. and that the trouble lies in
the aerial coupling circuits. In this case attention
should be paid to the aerial section of the wave-
change switch, the connections on the tags of the
switch and the components between the aerial
socket and the coils. If all bands are dead with
the aerial inserted correctly in its socket. the
lecad should again be removed from the socket
and applied in turn to the various components
between the socket and coils in an endeavour to
find the point where the signal fails to pass. For
example. the aerial lead could be applied to the
coil end of C3 in Fig. 4 or between CI and C3:
if the set works with the acrial connected to the
coil end of C3 but not at the junction of CI and
C3. it would follow that C3 is open-circuit.

If it is found possible to receive signals only
when the acrial is connected to the signal grid of
V1. the alignment of the aerial coils may be adrift
or a fault may have developed in the padder
capacitor C4. There is also the possibility of an
open-circuit acrial winding 1.1,

If signals cannot be reccived cven with the
acrial connected to the signal grid of VI. but il
loud crackles result when the acrial wire is drawn
across the tag at this point. failure of the tocal
oscillator should be suspected. If all bands arc
out of action. the most likely cause of the trouble
is a low emission valve (triode or oscillator
section). but a defect in, Rl or C5 would have
the same cffect. Open-circuit in the resistor
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would remove the voltage trom the anode of the
oscillator valve. and voltage at this point can
be proved along the lines already described. while
open-circuit in €5 would open the oscillator
coupling and mute thg oscillator altogether: a
quick substitution check is desirable if this com-
ponent is suspected. If only one band is faulty.
a check should be made on the associated padder
capacitor. such as (6.

Complete misalignment of the oscillator circuits
should not prevent the receiver from working.
but would be revealed by the local stations coming
in well off their expected points on the dial. and
it may be necessary to connect the acrial direct
to the signal grid of the frequency changer to get
any signal at all.

If VI stage seems to be totally dead. and it is
found impossible to pass the buzzer signal
through the receiver from the signal grid point.
lack of cmission of the valve is a possibility
worth investigating. If the valve is only just
warm it would also be a good idea to check for
the presence of voltage on the anode and screen
tags. as in the casc of the LF. amplifier valve.
R2 or C7 may be faulty. It sometimes happens
that a short occurs in the capacitor. and the
resulting heavy current causes the resistor to fail
a little while later. There is also the possibility
of the primary winding of the first LF. trans-
former being open-circuit.

If only a weuk buzz is produced in the loud-
spcaker one of the fixed tuning capacitors in the

t.F. can may have altered in value or gone open-
circuit.  This can usually be proved by applying
the buzzer signal at the signal grid of the valve
and adjusting the trimmers on the suspect trans-
former for maximum output. 1f this necessitates
the trimmers being fully compressed or at maxi-
mum value. the fived capacitors should be
replaced. or. at least. the capacitor associated
with the winding which is not tuning correctly.
if the windings are trimmed by dust-iron cores.
the effect would be revealed by the output begin-
ning to increasc when the core is Tully in the
winding.

TRANSMITTING TOPICS

(Continued from page 995)

disturbed  conditions. anomalous propagation.
fadeouts. * polar futter.” strong signals from
unexpected areas or blackouts may often occur.
A point often nor shown on these propagation
charts we have been considering. is that there
is also a complementary curve of the *lowest
usable frequency.” This is shown on the chart
in Fig. 8. When the * lowest usable™ frequency
exceeds the  “* highest usable™ frequency.
obviously communication is impossible. Generally
in commercial practice a working frequency below
the MUF is selected to ensure that communica-
tion will be possible despite fluctuations in the
* expected © maximum working frequencies that
will be open. .
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RETURN-OF-POST SERVICE

JASON FM TUNER KITS

——GRAMOPHONE EQUIPMENT

Hire Purchase
Cash Price Deposit Mtbly. Pmts,

RECORD CILANGERS
COLLARO. Conquest  £€9.19. 8 £1.10. 6 12 of £1.10.
GARRARD. RC121/4 £10.15. 0 £1.12. 0
GARRARD. RC88/4 £14.19. 6 £2. 5. 6
BSIR (A8 nareh £8.12. 6 £1. 4. 6
BSR U A12 Monarch £9.19. 6 £1.10. 6

SINGLE RECORD PLAYERS

COLLARO 4,564 £7.19. 6 £1. 5. 6
GARRARD TA Mik.2 £0.15. 8 £1.10. 2
GARRARD 48P £7.10. 6

BSR TUQ £4.15. 0 £1. 5

TRANKCRIPTION UNITS
COLLARO. 4T/200
with PU ... £19.10. 0 £2. 0. 0 1201£1.13. 9
COLLARO. 4TR/200.
Motor ... £14.11. 0 £2.2. 0 6Hofg2 5.5
GARRARD, 4HF
with* GC8 PU S 5.51@.17.10 £1.18.10 12of £1.13.10

G Al(l( ARD., 301

Mot £26. 8. 3 £2.12. 3 120f£2. 3. 8
All the above ‘are filted with Monaural cartridges. Some
can be supplied with Stereo inserts and details are given
in our illustrated list of Gramophone Equipment,

— STEREO PICK-UP CARTRIDGES—

These cartridges will enable you to convert your BSR or
Collaro angers and Playvers to Sterco. Full details and
length of suitable cable included.

BSRR. Ful-Fi TC8S.

£3.10.0.
RC TTE (Studio). For all Collaro models. £4.4.0.

We can fully recommmend _these kits as being the best of all
the F.M. Kits available. Construction is easy and results are
first class.

Our Kits are really complete. the instruction hook. all com-
ponents, valves and small items such as nuts, bolts, wire and
solder being included. There is definitely nothing else to
buy. All items are available separately if reguired and
detailed lists are avallable free. Instruction books for either
tuner are available at 2,3 each, post free.

VARILABLE TUNING. Kit includes well-made chassis
assembly with glass scale and hammer finish front panel.
PRICI £6.19.6 post free. H.P. Termr—Deposit 19,6 and
=iX monthly payments of £1.2.6.

MERCURY SWITCHED TUNER. Al three BBC pro-
grammes at the turn of a switch. Kit includes the front-end
unit already built and tested. Not.suitable for Wenvoe area.
PRICE £9.19.0 post freec. H.P. Terms—Decposit £1.10.0
and six monthly payments of £1,
NEV TV SOUND TUNER AND NEW FRINGIE F3F
TS t. Full details of these are not available at the time
of going to press, but are expected hy the time of publication.
Send for our fully detailed lists.

JASON STEREO KITS———

We now stock these Klts and detailed price lists are available
on request.

—MULLARD TAPE C AMPLIFIER —

Send for list. Kit
send

Kits Ior the new version now availabie.
available for converting old medel to new version.
for details.

".LUSTRATED LISTS. We now have available

GRAMOPIIONE EQUIPMENT.—This list details no less
than 14 different items including Record Changers, Single
Record Players and Transcription Units. Some at special
prices.

READY BUILT AMPLIFIERS,—Hi-Fi and less expensive
popular types.

TEST GEAR.—Test Meters, Signal Generators, etc.. by
AVO, Pullin and Taylor.

separate illustrated lists on all of the following :—

LOUDSPEAKERS.—Full details ol GGoodmans, Whiteley.
Wharfedal . and Elac types which we stoek.

TAPE DECKNS.—A the popular makes including & special
offer.

RECORDING TAPES.—We have a very wide range of tape
and accessories by all the well-known makers,

Any of these lists will be sent free upon request.

READY-BUILT AMPLIFIERS

Hire Purchase
Cash Price Deposit Mthly. Pymts.
QUAD. Main Amplmer

LATEST TEST METERS

Hire Purchase
Cash Price Deposit Mthly. Pymts.

and Control Un £42. 0.0 £4. 4.0 120f£3. 9. 4
LE ‘\l\ TL12 I’lus Main
Am £1%3.18.9 £1.18.0 12of £1.11. 2
LL.\I\. Vanslope 11
mp. £15.15.0 £1.12.0 120f £1. 5.11
L h Al\. Foint One Plus
Pre-Amp. £12.12.0 £2. 0.0 6Gof £1.18. 1
LEAK. TL12 and Vari-
slope 111 £34.13.0 £3.11.0 120f £2.17. 0O
L \I\. TL12and Point
On o £31.1¢.0 £3. 2.0 120f£2.12. 0
Tl{ll‘Ll') TO Hi-F
v “a.sin‘r L ... £15.18.9 £1.10.9 120f£1. 6. 4
Popular £6.19.8 £1. 1.6 60[£1. 2. 2
ASV Hi-Galn £3.19.8 £1. 3.6 3of£l. 2.0
AMPLIFIER KITS

MULLARD 510 AND GEC 912 PLUS .
We carry full stocks for all versions of these popular Ampli-
fiers and our price lists are 2vailable free.

MULLARD 2 VALVE PRE-, \\ll’l IFIER
Latest Mullard circuit for use with the 510 Amplifier. Booklet
giving full detafls now available 1/3 post free.
Complete Kit. including drilled chassis and control pancl.
£6.12.0. H.P. Terms. Deposit 19/- and six monthly pay-
ments of £1.1.4,
COSSOR 2 VALVE AMPLIFIER
Ready built. supplied with valves, speaker and separate
tweeter for home assembly on baffle or in cabinet. Complete
instructions included. £9.15.0. H.P. Terms. Deposit £1.9.6
and six monthly payments of £1.10.1.

HIRE PURCHASE. H.P. Terms are available on any item.
Repayment.b may be spread over 3, 6 or 12 months. Details as
follows : Three months : Deposit 6,- in the £, Service charge
5%, but minimum Lharge 10/-. Six months : Deposit 3'- in the
£. Service charge 71%. but minimum cha.rgc 15/-. Twelve
months : Deposit 2 - in the £ Service charge 10, but mini-
mum charge 20,-.

WATTS RADIO

54 CHURCH STREET, WEYBRIDGE, SURREY.
POSTAL BUSINESS ONLY FROM THIS ADDRESS

PLEASE NOTE,

AVO Model 8 ... ... £23.10.0 £2. 7.0 120f £1.18.
AVO Modet 8 with
leather case ... ... £26.10.0 £2.13.0 120i£2. 3. 9
AVO Model 7 ... ... £19.10.0 £1.19.0 12o0f £1.12. 2
AVO Model 7 with
leather case £92.10.0 £2. 5.0 120f £1.17. 1
AVO Multiminor £9.10.0 £1. 8.0 6Goffl. 9. 6
\\ () Multiminor w1Lh
. £1.13.6 6 of £1.4. 0
ml('l 41 A £1.17.6 6of £1.18. 2
serics 100 .. 6 £1.16.6 6of £1.16.10
TAYL ()R '\(0'\’] ROSE £3.10.0 £1. 0.0 30f{£1. 0. 0
PIFCO All-in-One .. £1.12.8 = =
R.L.D. CONSTRUCTION KITS

Introducing a new range of construction kits for the home
constructor.  All Kits are absolutely complete and are
supplied wlth t,he fullest possible instructions.

t.L.D, KIT NO. 1. URYSTAL SET. A modern crystal
circuit built into a sinall plastic cahinet. KIT 18/- rost free.

Less headphonee

R.L.D. e 2. TRANSINSTOR AMPLIFIER FCR
RY SI A simple transistor amplifier which can
be added to any cryst.al set, The addition of this amplifier
will increase the volume in the h¢adphones several times.
No soldering required in this kit. KIT 27/8 rost fre

R.L.D. KIT NO. 3, TRANSISTORISED € l(\\"l '\L SET.
An up-to-date crystal circuit followed ty a transistor ampli-
fier built into a small plastic case. KIT 43/6. rost frec.
Less headphones. .
HEADPHONES. Brand new (not cx-Govt.) light-weight
high resistance hcadphones at 16 6 per pair. plus 1- post.

Instruction kits for uny kit 6d.. plus 3d., post.

‘Terms of Business—Cash with order or C.0.D. Postqg‘o exr,ra
ander £3. We charge C.0.D. orders as follows. 0 £3,
postage and C.0.D. fce minimum 2 8. Ovcr £3 and undcr £5,
C.0.D. fee only 1,6. Over £5 no charg

MANL } |
ORDER L _Do

Telephore : Weybridge 4556 |
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LONG AND MEDIUMWAVE AERIAL—RA2W
On 6in. rod, 7/16in. dsameter, flymg lead
connections, 208 pF tuning ..
OSCILLATOR COIL—PSO/IAC
Medium wave in screaning can.
tuning condenser ..

Ist AND 2nd I.F. TRANSFORMERS—PSO/ZCC
470 Kc/s operation with 250 pF tunlng in cans.
t1/16in. diameter by 3/4in. high

3rd ILF. TRANSFORMER P50/3CC

Last stage transformer to feed diode detector.
Size as P50/2

DRIVER TRANSFORMER__LFDT|

Fully enclosed with six connecting tags—case
11/16in. square by llin. high

For 176 pF

Size 23in. x 8}in.

PRACTICAL WIRELESS

r WEYRAD

| COILS AND TRANSFORMERS FOR A
i 2-WAVE TRANSISTOR SUPERHET WITH
PRINTED CIRCUIT AND FERRITE ROD AERIAL

12/6 -
s
57
6/-

17/6
PRINTED CIRCUIT—PCALI
Ready drilled and printed with component positions

THESE COMPONENTS ARE APPROVED BY TRANSISTOR MAKERS |
AND PERFORMANCE IS GUARANTEED. |

Constructor’s Booklet with full details, 2/-.

WEYMOUTH RADIO MANUFACTURING CO.,, LTD.
CRESCENT STREET, WEYMOUTH, DORSET_____

February, 1959

9/6 |

MOTE K

TAPE DECK

! Motek is the core of many recording
| machines. Manufacturers build-in
] Motek—and then out of sight and
mind—which is as it should be. for
| built-in Motek has built-up immense
[ confidence from manufacturers and
customers alike. And no wonder.
| with these five star featuces : Push
Button Operation, Counter. Safety
I Erase Button. Pause Control. Three
| Speads.
| Details on request. Patents Pending

List 21 Gns.

Wedr.ore Street, London. N.I19. Tel: ARChway 31.4.
DHB €353

EXPRESS ELECTRONICS

ROSEDENE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY

NEW, TESTED AND
VALVES GUARANTEED

9 - GBASG 7 10 - DLY6 38 NI 76
Te 6REG 7 - 69 86 Nis 8-
9 - GBRT 108 12 6 58 Nig 8-
88 | 6BWG 76 78 - | PCCRY 8-
86 6BWT 7. 9 - 6 PCF80 9 .
78 | bUl0 9. 108 8 PCFr2 108
88 | 6UHG T r 78 [] PL3x 228
786 G2 586 9. 8 PLy2 9 -
86 6F12 66 [ 9 - 8 PYsl 816
88 | 6J3( 54 86 4 | PZin 176
78 | 6JIGT 86 8. 8 |t [X]
8 - GRTC 286 106 o UG 78
78 HKRG 78 [ X} - Lri) T -
78 6LAG 108 DAFeL 786 8 UBC41 88
78 T 88 [ DAF9G 886 9 - UCH42 9'-
6 - 78 | PFul 78 86 UF41 88
108 TGT 8 - DEOG 88 648 TULsl 10 -
8 - 78 DH7G 78 56 Uy4t 78
78 7+ | DHFT 58 226 W76 69
8 - 8- | DHI4 88 10- | Wi - 88
68 D 686 | DHIaw 10 - 88 | X17 78
96 12AHR 10 6 DK 78 108 Xig 9 -
[ K] 86 | DRuz 9 - 78 X114 9 -
58 76 | bKui 88 8- | Xl 9-
88 78 DL 78 8- 277 8/8
7- 78 DLay 8- 986 ZDb17 78

VOLUME CONTROLS HIDGET SIZE LONG SPINDLES D.P. switch,
39: S1..338: NoxWw,

\,
|
|
|
|

MATCHED PAIRS
E141 21 -, 6V6G 17 «, K'T66 27 8. ABW G 18 « per pnir. Push Pull 0.1,
Pransformer: for above i+i3 on 14 8

SETS OF VALVES
TrRUL, DFOEL DAFYL D2 of DD 2738
K 1 35
276
44444 278

Postage anl paeking 81, Over £1 pust iree. .O.D.2 8.
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Ex-Government Reference Numbers

A FURTHER LIST OF RESISTOR AND CAPACITOR NUMBERS

OME years ago we published a list of Service reference numbers for certain components, but as ail back
numbers concerned arc now out of print, we are continually receiving requests to re-print this information,

or to add to it.

of these, the following details have been reccived from Mr. J, P. Marchant.
any morc complete data we should be glad to consider it for publication.

10W/6—500 ohms.

10W/7—15 k.

10W/8—50 ohms.

10W/342—75 ohms.

10W/998—20 k. pot: (small).

10W/999—20 k. pot. (larger)."

10W/1018—2 k.

10W/1025—10 k. pot. w.w.

10W/6341—150 k. pot. pre-set.

10W/1725—% Meg. pot.
pre-set.

10W/6662—100 k.

10W/7313—5 k. pot. (carbon).

1 pF=.000001 puF.

10C/14—.001 ;.
10C/15—5 pF.
10C/16—10 pF.
10C/18—80 p F
10C/96—100 pF.
10C/97—.002 ;F.
10C/347—.01 piF.
10C/432—150 pF.
10C/626— 500 pF.
10C/627—.001 uF.
10C/733—25 /lF 25 v.
10C/792—500 pF.
10C/793—.001 jiF.
10C/796—.05 yF.
10C/798—0.1 uF 1 kV.
10C/799—.15 tF
10C/960—2.5- } oS
10C/962—As 960.
10C/963—100 pF.
16C/964—.005 pF.
10C/967—.1 nF.
10C/968—75 pF.
10C/969--800 pF.
10C/970—.5 nF.
10C/971—600 pF.
10C/972—-200 pF.
10C/974—10-115 pF trimmer.
10C/976—5-60 pF trimmer.
10C/978—15 pF-.
10C/979—4 uF.
10C/1271—.02 pF-.
10C/2001—2 pF.
10C/2002—4 pF."
10C/2005—.00455 yF.
10C/2006—-100 pF.
10C/2007—25 pF.
10C/2008—240 pF.
10C/2009—80 pF.
10C/2011—.002 pF.
10C/2013—1,320 pF.
10C/2014-537 pF.

-1 uF.

min.

RESISTORS
10W/11382—150 k.
10W/11384—1 meg.
1OW/11499—100 k.
10W/11670—5 k.
10W/11674—} meg.
10W/6289—5 k.
tOW/8740—100 k.
10W/16741—200 k.
10W/8750—250 k.

JXS.GC.3610—250 k. pot. (1
side earthed).

CONDENSERS
100 pF==.0001 uF.
10C/2015—1,670 pF.
10C/2016—6,170 pF.
10C/2017—300 pF.
10C/2027—5 pF.
10C/2066—3-18 pF trimmer.
10C/2070—3-20 pF trimmer.
10C/2071—3-18 pF ganged.
10C/2072—2-8 pF trimmer.
10C/2073—10 pF.
10C/2075—30 pF.
10C/2076—.003 pFF.
10C/207€--50 pF.
10C/2079—50 pF.
10C/2082—2-6.8 pF. variable.
10C/2083—.05--.05 uF.
10C/2084—.1 | .1 uF
10C/2189—.1 /lF
10C/2192—.1 uF.
10C/2235—.5 iF.
10C/2237—.004 pF.
10C/2238—.25 uF
10C/2239—2 .
10C/2240—4 ;F.
10C/2347—100 pF.
10C/2428—100 pF.
10C/2599—25 ;F.
10C/2624—.1 puF.
10C/2625—.01 1F.
10C/2626—.005 pF.
10C/2627—.005 ;. F.
10C/2629—.02 uF.
10C/2630—.05 pF. \
10C/2649—65 pF.
10C/2920—30 pF.
10C/3027—25 pF.
10C/3043—50 pF.
10C/3055—.01 uF.
10C/3064—300 pF.
10C/3100—.001 pF.
10C/3124— 30 pF.
10C/3129—5-60 pF variable.

www americanradiohistorv com

Letters on this subject have been published in our correspondence pages, and as a result

I any readcer is able to furnish

HES.GC.3610-—-250 k. pot.

(ordinary).

(Both the above sub-miniature).
NDZA.5077—1 meg. pot.
10C/8924—1 k. pot.
10C/8925—35 k. pot.
10C/8926—10 k. pot.
10C/8927—25 k. pot.
10C/1063—750 k. pot.
10W/16190 — 20 k. pre-set pot.
10W/10719—S5 k. pre-set pot.
10C/8740-- 100 k. E.H.T. pot.
10C/81376-—200¢2 pot.

1,000 pF=-.001 uF.

10C/3192—.0025 uF.
10C/3195—.01 ;F.
10C/3196-—300 pF.
t0C/3303—10 pF.
10C/3317—
10C/3396—.001 ;F.
10C/3399—.1-+-.1+4.1 uF.
10C/3401—.5 yF.
10C/3402—8-105 pF variablc.
10C/3436—.0001 uF.
10C/3503—8 pF.
10C/3580—.001 sF.
10C/3787—16 pF.
10C/3788-—.005 uF.
10C/3789—60 pF-.
10C/3790—160 pF variable.
10C/3791—160 pF 2-gang vari-
able.
10C/4099—300 pF.
10C/4100—100 pF.
10C/4232—25 nF.
10C/4250—.001 pF.
10C/4256—
10C/4260—93 pF.
10C/4268—200 pF.
10C/4271--100 pF.
10C/4321—75 pF.
10C/4325—500 pF.
10C/4326—200 pF.
10C/4327—200 pF.
10C/4328—150 pF.
10C/4329—100 pF.
10C/4501—50 /zF
10C/4502—500 pF.
10C/4568—2 pF.
10C/4569—1 nF.
10C/4570—.5 jF.
10C/4572—1 uF.
10C/4632—3 pF.
10C/4633—2 pF.
10C/4922— 30 pF.
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CONDENSERS—(Continued)

10C/4923-—160 pF.
10C/4995—100 pF.
10C/5352—.005 iF.
10/C5484—250 pF.
10C/5598—16+8 yF.
10C/5645—.01 pF.
10C/5683—10 pF.
10C/5874—9-175 pF variable.
10C/5875—3-8 pF.
10C/7901—.001 uF.
10C/7906—.01 uF.
10C/8009—500 pF.
10C/8010—.002 uF.
10C/8275—2 nF.
10C/8286—8 nF.
10C/8382—.25 nF.
10C/9097—1 uF.
10C/9629—.05 nF.
10C/9755—.01 uF.
10C/10164—.005 uF.
10C/10165—.1 peF 375 v.
10C/10221—.05 uF.
10C/10226—.0005 uF variable.
10C/10227—3-35 pF variable.
10C/10228—160 pF.
10C/10229—1,050 pF.
10C/10230—3-17 pF variable.
10C/10301--3 pF.
10C/10552—50 pF.

10C/10553—100 pF.
10C/10554—.1 uF.
10C/10568—50 pF.
10C/10607—15 pF.
10C/10629—.01 pF.
10C/10948—20 pF.
10C/11120—.001 pF 1 kV.
10C/11121—.002 #F | kV.
10C/11122—.005 #F 1 kV.
10C/11123—.01 pF.
10C/11124—.02 uF.
10C/11125—.05 uF.
10C/11126—.1 ;F 350 v.
10C/14127—.1 pF 1 kV.
10C/11128—.25 uF.
10C/11130—.5 pF 350 v.
10C/11131—.5 pF.
10C/11134—.5 pF 500 v.
10C/11140—.004 nF.
10C/11156—.05 ;F.
10C/11157—.1 pF.
10C/11394—.25 ;F.
10C/11407—200 pF.
10C/11476—.1 uF.
10C/11482—4 uF.
10C/11485-—50 pF.
10C/11658—200 pF.
10C/11694—.003 «F.
10C/11748—1.25 nF.

10C/11753—.01 nF.
10C/11754—.05 piF.
10C/11755—4 nF.
10C/11756—.25 nF.
10C/12114—40 pF.
10C/12384—25 uF.
10C/12503—.1 #F E.H.T.
10C/12574—1 uF.
10C/12776—4 uF 400 v.
10C/13194—8 uF.
10C/13212—16 ;F 500 v.
10C/13258— 4 uF.
10C/13260—4 yF.
10C/13364—.00t sF. ) B
10C/13408—4 uF. )
10C/13409—25 nF.
10C/13624—2 puF. , =
10C/14211—40 pF.
10C/14583—70 pF.
10C/14616—.5 nF.
10C/14719—2 pF.

- 10C/14757—4 pF.

" 10C/14758—3 nF 600 v. (papen).
10C/16071—560 pF.
10C/16072—.001 nF.
10A/8496—.01 nF.

AP5073—4 pF 350 v.

Basic Theory For Constructors
(Continued from page 981)

Resistance offered to the flow of current
produces heat. just the same as heat is produced
when a moving body is subjected to resistance or
friction. Power is thus dissipated across a
resistance in proportion to the current in it and
the voltage across it. This power is measured
in watts (W). and is the power rating unit of
resistors.

Power Rating

Basically, the "power in watts dissipated by a
resistive circuit is equal to the voltage across the
circuit multiplied by the current flowing through
it. that is, W = 1 X E. Let us take the simple
circuit in Fig. 6. Here we have 100 volts across
100-ohm resistor. which gives a current of |
ampere.  According to the power formula. this
mcans that the resistor is going to get pretty hot
since it will dissipatc 100 watts. It would be
of the size, or larger. of a mains dropping
resistor used in A.C./D.C. reccivers. and would
bc wire-wound.

It a small wire-wound or carbon resistor were
used in this circuit. it would very quickly over-
heat and burn out. .

The power formula can be modified to suit
various applications. Instead of writing W =
[ X E, we can substitutc E/R for 1. as taken
from the Ohm's law formula. which gives W =
(E/R) X E. which is the same as W = E*/R.

Similarly. from the Ohm’s law formula. we can
substitute 1 X R for E. which gives W = 1 X
1 X R. which is the same as W = I* X R.

We thus have three power formule. W = 1
X E, W = E*/R and W = IF X R. All of

thesc will be found to give the same power (100
watts) when applied to the circuit in Fig. 3.
Other simple transformations of the formule
which are useful for the constructor are: 1 =
WIE. | = vW/R.E = W/, E = /W x R,
R = W/IFand R = E*/W.
Another exercise will help. In Fig. 7 is drawn

RI 2KQ

-

AAAAAAAAAAA

R/
JKQ

AAAAAAAAARAAA
'V""'l"'
$3
"3
g3
B
3
(o)

YVVYVWWWWWY
=
S
o]

R 7K

Fig. 6 (Left) and Fig. 7 (Right).—Circuits illus-
trating the calcularions  given in the text.

a simple parallel-series resistive circuit. Rl and
R2 in parallel equal (k. while R3 and R4 in
series bring the total resistance to 10k. With
100 volts applied to the circuit. I = E/R reveals
that the current in R3 and R4 is 0.01 ampere
(10 thA). and by using W = I! X R. it will be
discovered that the power dissipated By R3 is
0.2 watt and by R4, 0.7 watt.

From E = 1 X R it will be found that 10
volts®are present across the parallel combination
R} and R2. so by using W =_E*/R it will be
found that 0.033 watt is dissipated by R1 and
0.066 watt by R2. In practice. -watt resistors
would be used by all but R4. which would
possibly be rated at I watt. .
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ILLUSTRATED CATALOGUE 1/- %}
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) before despatch. Complete with
circuit and instruction booklet,
£8.10.0. Carrizge 10/-.

? BUILD AN F.M. TUNER
P with this MINIATURE 373
i.F. STRIP 9.72 MC/S. Com-
plete with 6 valves, 3 EF9I, 2
EP92, | EBYI, F.T.s, etc., supplied
with circuit and complete con-
version to F.M. Tuner details.
The best buy of the year at 40/-
with valves. 12/6 less valves.
P. & P.2/6.

MICROPHONES. BRAND
NEW. Throat, magnetic, 4/6 ;
No. 8 carbon with switch, 6/6 ;
No. 7 moving coil, 8/6.

SWITCHES. D.P.D.T. 12/6.
P. & P. 6d.

INFRA-RED MONOCULAR.
ideal for night viewing, etc.

Complete with push-button zam-
boni pile power unit and focus
lens. Brand new in beautiful
leather carrying case. Originally
cos'é GPovzt £40. OUR PRICE 17/6.

VIBRATOR PACKS. 12 v,
input, 300 v. output at 150 mA.,
consist of 12 v. vibrator, 4 metal
rectifiers, chokes and smoothing
condensers, 25/-. Carr. 7/6.
6 v. input, 230 v. output at
100 mA., complcte with 4-pin
vibrator, OZ4 rectifier. Fully
smoothed, 25/-. Carr. 3/6.
PORTABLE AMPLIFIER,
PRINTED CIRCUIT. Size 6lin.
wide, 2}in. deep, 3in. high. Will
suit all erystal pick-ups. Output
3 watts. Uses UCL82 output,
UY85 rectifier. Volume and tone
controls. With circuit dizgram.
ONLY 45/-. 7in. x 4in. elliptical
speaker for above, 14/6
HEADPHONES. BRAND
NEW. American,
chamois padded (as
ilfus.), moving-
", coil 100 ohms,
{7 \2s. USA
|:M:5" lightweight,
e H.S.30,
| Low re-
—" sistance 120
ohms 6/6
B resis-
tance, 12/6. P. & P I/6 on each.

elda

WPV UT NSNS 2RISR TS
o

T.C.S. RECEIVER,
£8.10.0. Carr. 15/-.

Carr.
I5,-.

In ex(e“ent
condition.

£9.10. ios.
RELDA TRANSFORM| ERS

Interleaved and impregnated. Primaries 200-230-250 v.

50 c/s

250-0-250 v. 80 mA., 6.3v.3.5a;4v.42;0-45v.2a. 22/6
350-0-350 v.80 mA., 6.3v.3.52a;4v.42;0-45v.2a. 22/6
250-0-250 v. I00 mA., 6.3v.3.5a;5v.22;6.3v. |a, 25/6
300-0-300 v. 100 mA., 6.3 v. 3.5a; 5v23'63v|a 25/6
6.3v.2.75a. Filament trans(ormers .. 16
0-12-15-20-24-30 v. 2 a. Filament transformers ... 12

0 5-11-17 v. 4 / v. 4 amps. Batts Battery charger type 22/6

SUPPLY UNIT No. 5§

Contains Hand Generator giving 6 v, ez
output with overload cut-out, ideal [Fe=
to boost a flat car battery; 6 volt |
Vibrator Pack giving 3 volts and
150 volts with output leads, plugs,
etc., for Army 38 and 18 sets; Battery
box for three 2 v. accumulators.
This is a fully portable and multi-
purpose power supply unit. BRAND
NEW.

Carr.

oMY 30[- G

POLlCE—AIRCRAFT-HAM

RECEIVER BC624. 100-156 Mc/s, 12 valve Superhet,
with R.F., 3 LFs, second det.,, and” O./P. stages. Full

operating details and circuits, etc. Only 30/- each. P. & P.
5/-. Mains Power Pack Kit, 42/6.

TRANSMITTER BCé25.
5/-

ISW. Only £5/- each. P. & P.
10/-.

WALKIE/TALKIE SET

Comple(e Trans/Recelver Assembly, 70/- Carr.

ONLY Consnsung of transreceiver cov-
60, ering 7.4-9 Mc/s, range up to

- 10 miles, comple.te with § valves,
EACH headphones, microphone, junc-

tion box & 6ft. telescopic aerial.
Only requires 120 v. & 3 v.,
dry battery. These magnificent
Walkie/Talkie sets (as used by
H.M. Forces) are ideal for any
application and can be operated
with ease by young and old
alike.
TWO
FOR

P.&P. 4/-

POST
FREE.

Sadro
Y Pt
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| facture).
idiLion, €5/-, Carr. 10/-, or com-

) BUILD A POCKET RADIO H AERIAL VARIOMETERS.
with this fatest deaf aid complete PYE Io EXN. SPEAKER These magnificent
> ' - 3
W.L‘h crysta 3 £ in magnificent cabinet. Complete with lead and | instruments  will
mike, on/off 2nd —— plug. Brand new, 45/-. Carr. 5/-. en_able You to re-
/) vclll:me controls, .- “"H ceive maximum
subminiature | signal strength on
 valves, e in- ¢ T.C.S. TRANSMITTER |3 Shore Wave
ernal bacteries, | ! receivers. -
§ only 5x2} xjin., :" & Covering  1.5-12 Mc/s ciescicea'ne scalibratreed
beautifulily (160-80-40 mctres) con-| conerof. Com
styled, offered sists of V.F.O, Euffer, plete with con-
} complete  with Doubler, P.A. with in-ipection  details,
d conversion items at the ridicu- ternzl push/pull modu- | 12/6, P. & P. 2/6. ;
) lous price of 80/-. lator, and provision for | AMERICAN ROTARY CON-
COMMUNICATION RE- V.F.O. or crystal con-) VERTOR. With cooling Fan. §
) CEIVER RI155. This magnificent trol cn 4 channels. | Input 12 v, D.C. Output 250 v.
) receiver covers 5 ranges : Output 40 watts phone, | at 90 mA, Completely sup-
) 75-200  kejs, 200-500  kc's, 100 watts C.W. Com- pressed. [dcal for running car
600-1.5C0  kcfs, 3:7.5  Mc/s, tete with zcrial current ' radio, clectric shaver, etc., from
i F
7.5-18.5  Mc/s. Fully tesced - znd plate current meters. bauery Only 17/6. P. & P. 3/6.

[ MALLORY ' 12 v. 4.pin VI-

,BR:C;O]RS Brand rew, 2/6.
.- S

WESTINGHOUSE J.50 PEN-

CIL RECTIFIERS. 500 v. 5 mA..
&P, /-

WIRELESS SET No. {9 Mk.
H. This famous Transmitter-
Receiver incorporates " A '’ Set §
—TX :overing 2-8 Mc/s

(37.5-150 metres), "B Set—
i VHF  TX/RX covering 230-240
Mcls (1.2-1.3 metrcs) and inter-
{ com. zmplifier. Complete with |5
! valve 500 micro-amp check snd
tuning meter, circuits 2nd in-
struction book (American manu-
in magnificent con-

i plete with all attachments, 12 v.
supply unit, variometcr, control
+box, acrial. ’'phoncs, mike,
£6.10.0. Carr. 20/-.
METERS. 0-1 mA. 2in. tquare.
22/6. 5060 micro-amp.  2in.
circular. calibrated 0-15 2nd 0-600
| volts, 17/6. I amp. H.F. 2in.
circular, 5/6. P. & P. 1/6 en cach.
TELEPHONE HANDSET.
Brand new, 12/6. P & P. (/-
v. SUPPLY UNIT. Output
ISO v. at 65 mA, and 40 v. at

35 mA, Brand new. Only 12/6.
iP & P. 3/6.

ARMOUR RECORDING
| WIRE. U.S.A. top quality on
| original reels Length 3.7C0 yds.,

8/6. P. P. 1/6.

| U.S.A. WHIP AERIALS. 21t
12/6. Post Paid.

AMERICAN MIDGET ACCU-
MULATORS. 26 volts, lead
acid type, 2/6 ea. P. & P. [/-.
PLESSEY SPEAKERS, 7in. x
4in, elliptical 3 obms. Sin. circutar

3 ohms, 14/6 ca P. & P. 1/6.
ACCUMULATORS. 2 volts
16 A.H. (unspillable). Ideal
for 6 and 12 volts
supply, etc. Brand

new. Original car-
tons. Size 4in. x
7in. x 2in., 5/6
each. P.&P. 1}6.
3 for I5/-. P. & P.

/6 6 for 27/6.
{ P, & P. 5.

32a, COPTIC STREET, LONDON, W.C.l.

and

87, TOTTENHAM CT. RD.,, LONDON, W.I.,
Telephone :

All post orders and correspondence to :
(Dept. * P ') 32A, Coptic Street, London, W.C.I.

MUSeum 9607. ~
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¥isit the City's new acoustically designed

HIi-Fl Centre

COME AND HEAR THE LEADING MAKES IN AMPLIFIERS AND TONERS

AMPLIFIERS BY V.H.F. TUNERS BY HI-FI SPEAKERS BY
VERDIK GOODSELL  ARMSTRONG T.S.L. GOODMAN W.B.
ARMSTRONG QUAD LEAK DULCI PLESSEY T.S.L.
ROGERS LEAK QUAD ! GOODSELL  WHARFEDALE G.E.C.
DuULCI W.B., etc. ROGERS., etc. LORENZ, etc.

A GIFT FOR THE SERVICE MAN' 2 AMAZING NEW YEAR OFFERS

LIMITED NUMBER AVAILABLE
BRAND NEW IN WOODEN CASE‘ g"u;.m Mk. 111 tape transcriptor Collaro 41,200 transcriptor motor.

eck, wirh Digital Counter, Twin - . 5 -

e The Weston Model 772 Track 3 speed. Pause Control. Brand ’é‘mf"falbl; ,;nd B S:'l]dm ’I‘.urr‘\;‘);v(gr
& Type 6 super sensitive| new and Guaranteed. limited number rystal P UP usinz the new TX88
analyser. This pre.\ at 15 gns. Carriage & Packaging 12'6. Styli. Brand new in manufacturers
cision designed multi D2 /i i carton. Qur Price, £16.19.6. Carriage

| Suitable taps amp. with magic eye, &
S C e G 5 ol
finely divided' scale LESS THAN HALF PRICE
giving some of M€\ A REPEAT OFFER AT A STILL GREATER REDUCTION
D.C. volts 20,000 Limited quantity of this famous maker's §° tube. round
ot.m'.\s SRV OIT N or' face white luorescent4 V. heater, 1 A. heater current, Max.
1.000 pepr volt Py 5\ Anode voltage 7 KV. Now Only £4.17.6. @eting and Carriage 11/6.
volt range 50,000
ohms. 10 volt range
209.000 ohms. 50 volt.

- ! range 1 megohm. 250, aT ] X - 3 [}
e eCIromles. (
i megohms. Ohms :| _d gl | » LI CFLEET 5T ]

0-3,000 ghcma. 0-39,000 ohms.so 0«23_ 6n1e\gd. AO—:}O‘
e D s e ooy wore.  Dept. E, 152/3, FLEET STREET, LONDON, E.C.4
. Business Hours: Weekdays 9-6. Saturdays 9-1. Tel.: FLEet 2833

50 microamps. A.C. voifs I 1000
ONLY £12.10.0. plus post and pkg.

ohms per volt.
6.

SOLDERING REPANCO
EO UVIPMENT HIGH GAIN TRANSISTOR COMPONENTS

BY STANDARD RANGE

Ferrite Slab Aerials Type FS2. Designed for Long and Medium
Wave reception with transistor portable superhet receivers.
Slab size 5}in. x }in. x 5/32in, Complete with fixing brackets, 13/6.

9160 "3 mat

PRECISION Combined Oscillator and Ist LF. transhl);-/lzler Type OTI.
\ . 13/16in. sq. x 1}in, L.F. Frequency 315 Kg/s., b
SOLDERING Ind IF. Transformer 315 Keit) Type 112, 5/-.
o) - .y Q 3rd |.F. Transformer { Kefs.). Type TT3, 5/-.
INSTRUMENTS I.LF. Transformers enclosed in iron dust pots_with slug tuning.
Push Pull Interstage Transformer Type TT4. Ratio | : |

for the ELECTRONICS C.T. Stack size 12in. x | 1/16in. x 7/16in., 8/6.
Push Pufl Output Transiormer Type TT5. Ratio i5:1 C.T.

]Nl.l'S'l‘l“r Size as TT4. Matched to 3 ohm speaker. 8/-.
@ Comprehensive range MINIATURE RANGE.—For packet receivers.
@ Robust & Reliabls Fe_rrite Slab Aerial Type |_=53. Mgdium Wava only. With
@ Light weight fixing grommets. Size 3in. x {in. x 5/32in., 7/6.

g p g' Oscillator Coil Type X 0O8. Medium Wave only. Ovzrall size
o R.al"d "”'"‘g Lin, dia. x lin. Enclosed in Ferrite pocs, 5/-.
@ Bit sizes 3/32in. to 3/8in. I.F. Transformer Types XTé. Suitable for Ist and 2nd I.F. 435
@ * Permabit’ or Copper bits ) Kefs. Size %in. sq. x |1/16in., 10/-,

I.F. Transformer Type XT7. Designed for 3rd I.F.T. or datector

; :
[ ] AII' voltage ranges 6/7v. to 230,250 v. LFT. 455 Kefs, Size as XT6, 10/-.

@ Prices from 19/6 Push Pull Interstage Transformer Type TT9. Ratio! : 1 C.T.
llustrated is the 25w. 3/15in. raplaceable | Radiometal Core. Size fin. x fin. x 13/32in.. 12/6.

bit model with safety shield. Push Pull Qutput Transformer Type TTI10. Ratio 8 : | C.T.

A q . Matched to 3 ohm speaker. Size as TT9, 12/6
British and Foreign Patents. Registered | piciical and Theoretical circuits enclosed with each Repanco

designs. Suppliers to H.M. and Foreign Transistor Component.
Governments. Agents throughout the JUST RELEASED. “THE MAJOR-7” a new portable
world. transistor receiver. Sizz %in. x 7in. x 4in. Send 1/? P.O, for
Brochure No. S.10 sent free on rejuest. instructions.
Sole proprietors and manufacturers: ol 6Ll 71 ] S W= 4 Export
ail Order and Trade : olesale Enquiries and Expart :
LIGHT SOLDERING DEVELOPMENTS | RADIO EXPERIMENTAL REPANCO, LTD.
' LIMITED PRODUCTS, LTD. O'Brien’s Building;
. 33 Much Park St. 203-269 Foleshill Rd.
106 George Street, Croydon, Surrey. COVEN Tr RY COVENTRY
Fhone : CROydon 8532 Grams : Litesold Crovdon Tel. : 62572 Tel. : 40594
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Car Radio in Kit Form

A REASONABLY PRICED RADIO THAT IS SIMPLE TO CONSTRUCT

NEWCOMER to the D.IY. movement is a

car radio kit that is supplied by Mayra

Electronics Ltd.. 551. Holloway Road,
London. N.19.  We¢ recently had a i
complete kit for assembly and the
casy-to-follow instructions which arc
supplied with the parts makes it
passible to  build the
radio  and ‘loudspeaker
chassis in three to four -
hours.

New Hybrid Design
Of new hybrid design

the rcceiver uses a transistor with five special
Brimar 12 v. valves which gives exceptional power
output with negligible fade (even under bridges).

The R.F. level volume under all
conditions.

The radio is for 12 v. operation only with a
low current consumption of 1.5 amps. The ellip-
tical speaker measures 7in, X 4in. and gives
exceptionally good tonal quality. It has two-
kneb control. the knob shown on the right of
the illustration being for tuning and for changing
the waveband (pull out for long waves) and the
Lknob on the left is the on-off switch and volume

control.

stage ensures

Various Stages

The receiver measures 8in. X 7in. X 24in. and
will fit all modern cars. The price of the kit for
the complete receiver is £13 10s., and an aerial. if
required, costs £1 13s. The kit comprises four
stages cach of which can be purchased separately
if desired. Stage 1 which includes a printed circuit
panel including resistors. valve. condensers and
transformer costs £5 19s. 6d. (postage and packing
Is. 6d. each). Stage 2 contains general chassis

assembly. including tuner units complete, volume
control. dial sockets. screws. etc.. costs £5 17s.
(postage and packing 2s. extra). Stage 3 contain-

g b e e e e e e

The illustration
. shows the kit of

iparts. The re-
[ ceiver has two-
iknob  control,

L the one on the
right being for
} uning and for
4 changing  the
; waveband

S Apull our for
long waves),

L o and the one on
{ the left being
the on-off’
switch and
volume controf.

B bbb ae s g o

ing filter box assembly, including
chokes and - metal box costs 7s.
(postage and packing 1Is. extra).
Stage 4 includes 7in. X 4in. clliptical
speaker output stage with transistor.
transformer. sub-chassis and plug
costs £2 6s. 6d. (postage and pack-
ing 1s. 6d. extra). The above items
should be purchased in the order
indicated so that the set can be
built up in the simplest manner.

Tools Required

The set can be constructed using only the
following tools: clectric soldering iron, small
screwdriver. pair of cutters. medium-sized screv,-
driver. pliers and razor blade.

An eclectric soldering iron with a fine bit is
essential when wiring the printed circuit board
and these are also available for 12 v. or mains
operation from the above firm together with the
other tools mentioned if required.

When installed it is essential to fit suppressors
to the engine and a complete suppressor kit
together with fitting instructions can also be
supplied by Mayra Electronics Ltd.

NEWNES RADIO ENGINEER’S
' VEST POCKET BOOK
By F. J. CAMM
6/-, or by post 6/4

Obtainable from booksellers, or by post from
George Newnes, Ltd. (Book Dept.), Tower House,
Southampton Street, Strand, W.C.2.

www americanradiohistorv.com


www.americanradiohistory.com

1608 PRACTICAL WIRELESS

LATEST DEVELOPMENTS
IN RECEIVERS AND
COMPONENTS

TERMINAL BLOCK AND
CROCODILE cCLIP
REATORS LTD.. Sheer-
water. Woking. Surrey.
announce their new Faston
A-MP type terminal block.
which is available in various
lengths up to 20-ways. and
has been specially designed
for use with A-MP type
crimped terminals. These

Terminal block and new 1ype crocodile clip.

blocks accommodate in each way an
insert having from two to six tags.
Various types of tag arc available.
Prices vary from Is. to 5s. each. accord-
ing to quantity and the type of tag.

The crocodile clip. also shown on the
illustration. is made of polystyrenc with
a brass insert. Conncctions can be made
to the body of the clip by any standard
single stem plug. thus obviating the
necessity for an insulated shroud. The
overall length of the clips is 2in. These
clips. being of plastic. are rust-proof.
which makes them particularly suitable
for outside applications. Prices are Is.
each and the clips are available in black
or red.

NEWMARKET PRICES

HE Intermediate Power Transistor.
which was introduced by New-
market Transistors Ltd.. Exning Road.
Newmarket. Suffolk. in April this year.
has now been reduced in price by more
than one-third. Increases in efficiency
and production in the Newmarket fac-
tory have reached the stage where it is

February, 1959

possible to pass on this price reduction to the
customer. It is now hoped that the intermediate
power types V60/20IP. V30/20IP and V15/20IP
will obtain wider usage in many applications
including R.F. transmitters. domestic receivers
and D.C. converters.

“STENTEREO” LOUDSPEAKER SYSTEM

AT the Autumn Audio Fair, held in Harrogate

in October last vear. Whiteley Electrical
Radio Co. Ltd.. of Mansficld. Notts, introduced
a stereophonic loudspeaker system called the
W.B. “Stentereo ™ System. It consists of two
corner loudspeaker enclosures which embody
many novel features. The enclosures are divided
into two sections. the lower section taking the
form of an infinite baffle into which may be
fitted a W.B. Stentorian loudspeaker typec H.F.810
or H.F.812. In the upper section of the cabinet

e (Continued on page 1011)
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()FFER OF AM.-F.M.

Lrh
|

WONDERFUL

CHASSIS AT £14 (P. & P. 10/-)

Why buy a F.M. Tuner at the same price ?

Tapped input 220-225 v. and 226-250 v. A.C. ONLY.
Chassis SlZL, 157 x 63" x 5}” high.
Dial 14}
Pick-up,
Five *
(Giram. Aligned and tested. With all vdlvcs & O.P. Translormer
Covers 1,000-1,900 M. :
Valves EZ80 rect.,
Speaker & Cabine to fit, pollshed with back, 70/-.
10" x 6" ELLIPTICAL SPEAKER 20/-.

TERMS :—(Chassis)

New manulacture.

"x 4" in gold rcd and decp brown.

[:xtcnsnon Speaker, Ac., F.. and Dipole sockeis.
piano ”* push bultons—OFI— W., F.M. and

200-500 M. : 88-99 M
ECH81 EF89, I:ABC80 FL84 ECC85.

£5 down --carr. and 5 Monthly

Payments of 38’-, or wnh Cabinet and Speaker £6 down -- carr. and 6 Monthly Payments of £2.

HIGH GAIN LT.A. CONYERTER ONLY £4.7.6.

3/-p. & p Al arcas, all sets except
P S Philips® with only twin
fiLiTT=s feeder  input. Internal
| power pack : direct switch-
| ing 1.T.A. to B.B.C. NO
% ALTERATION TO
i YOUR SET. Fitted in
! 10 mins. Valves ECCS81 ;

Tvwel fine tuner.  (A.C. only.)
GENERAL - PURPOSE  AMPL IFIER using 6K6
and two 6K7 valves. Rexine carrying cabinet 137
high x 12”7 x 5°. Two inputs, 4 controls. Vol. (1st
input) ; vol. (2nd input) : treble tone; base tonc.
200-230 v. A.C. double-wound transformer; 3 w.
trom 8" speaker : metai rectifier.  Bargain price of
£4.15.0 (5/- carr.). Brand New, as are all goods offercd

by us.

BATTERY CHARGER 1 amp. 6 v. and 12 v., £2

EXPANDED METAL ALUM. GRILLES., 24" x 187
at 5/- (p. & p. 2/6 any gquantity). 24" x 12}, 3/9.
(post 2/- any quantity).

ADMIRALTY TIMEBASE UNIT (unused) in cast
box. 10 valves: 6 EF350 and 1 cach VR34, VR92,
VU120 and 5Z4G. Resistors (36), potentiometers (8),
block condensers (4, etc. clc. New condition in
original watcrproof transit case. Only 52/6. Plus
7.6 carr.

Chassis
190-550 M. ;
240/250 v.

OF RADIOGRAM ('HASSIS
47 x 87 high. Covers 800-2,000 M.

20/230 v. g
and Ea.;

OIFER
137 x
18-55 M. Mains trans. 200/210; 2
A.C.; Gram. socket and Aecr. with o.p.
trans. ; 4 knobs : On-off/Tone ; Vol.; W-ch. ; Tunz, -
With new Mutlard valves : ECH81; EBF80: EF41 ;
EL41 ; EZ40. Dial 13”x 5. ONLY £7.15.0 (7/6 p. and
p.). Fully guaranteed. Cabinet and 6}” Speaker, 62/-.

LOUDSPEAKERS—VERY SPECIAL OFFER '—
Rola 10,000 line (2-3 ohm), 3}” square, 15/- (1/-) :
8” x 5" Celestlon elhpmal 20/- (1/6) ; 64" circ. l4/6
(176) ; S” circ. 13/- (1/6) ; 51" with trans. 15/- (1/6) ;

all 2-3 ohm. (p. & p. in brackets). BRAND NEW.

GLADSTONE RADIO—s

828, High Street, Camberley, Surrey, Tel. : 2633 ;

AUTOMATIC RECORD
CHANGERS COLLARO
CONQUEST with manual
play also. Turnover crystal
pick-up, 4-speed, A.C.
mains 200-250 v., sce illus.
ALSO Collarosingle player
ACt/554, 4-speed, turn-
over crystal pick-up with

T head, £6.16.6 (3,6
p. & ph

£8.15.0 Gi-p. & p)

AERIALS. 1.T.A. for clipping to existing mast 17 to 2"
dia. or for wall mounting (state which), 3-element, 27~ ;
5-el.. 35/-; 9-el., 55/-; combined single B.B.C. and
3¢l ILT.A. with thmncy lashings, 75/-; FM Acrials
sm[,k dipole room nitg., 17/6 : ditto loft mtg., 20/- ;

1" with chimney lashings, 65/- Co-axial low loss
ub(ljg 8d. yard or 20 yds. 12/6, all thesc items carriage
pai

GRAMOPHONE AMPLIFIER with 5in. SPEAKER.
On Fabric-covered Baffle 12} x 5. Mains and
Ourput Transformers., Mectal Rectifier. ECL82 Valve.
Tone and Volume Controls. On-off switch. Plenty
of Volume. Fully Guaranteed. Two Knobs supplied.
Ready to ptay. ONLY 60/- (Post 3/-).

BUILD YOUR OWN RECORD PLAYER AT COST
OF £8.2.0. Rexine cabinet to takc above amplifier,
42/- (post 3/6) ; B.S.R. Regent 3-speed single player
to fit cabinet, 60/- (post 3/6) ; all items supplied scpar-
ately. (arr on all 3 items ordered together, 4/6.
Completed player as above, £9.15.6 (carr. 4/6).

UNIC SHAVERS (Swiss) again available at £7.17.6.
Ycar's guarantee. Order with confidence. 200-240 v.
a.c. WRITE FOR LEAFLET.

BATTERY ELIMINATOR. Converts your Battery
Set to Mains. For 4 Low Consumption Valves (DK96
range). 90 v. 15 ma. and 1.4 v. 250 ma., 42/6 (2/6 post).
200-250 v. A.C. Sizc 53" x3}"x 2"

Send 6d. (stamps will do) for our xl'ustrdled catalogue
of the above items and others.

Posted Ordcrs to Worthing, please. Dclivery by return.

Terms :(—One-third down and Dbafance plus® 7/6 in
four equal monthly pavments. Postage with down
payment. (C.0.D. 2/- cxtra.)

SEE SPECIAL TERMS FOR A.M./F.M. CHASSIS.

Tel. : 235 ;
51207.

Wordsworth Road, Worthing, Sussex,
3, Church Road, Redfield, Bristol, 5, Tel. :
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Printed Gircuit reliability

on Mullard

—100- y AT Stanley Works, Clevedon Road.
q Gr.am 100 15Qm/v for 3vy. ‘S' ASPI".\ Blackpool. Lancs.
Dimensions of amplifier chassis— _
No 4%” X 1%” X %II
W|R|NG Bribond Printed Circuits revolutionise chassis
J as‘emb!y providing error-free connecting with-
out wiring and component deck ready drilled. MAIL ORDIER DEPARTMENT
SPEEDS S'sl:n::"""d" h“'g‘h“ of conve:tlocnal “Is‘:'“bt',)' RST 211 Streatham IRoad, Mitecham, Sureey.
a er components are use omplete ab- o o e oo
ASSEMBLY cnce of wiring ensures maximum efficiency on ALL VALVES LISTED ARE NEW STOCK
first test! You can build this famous amplifier ® Terms C.W.0. or C.0.D. Postage 3d. per valve.
* with Bribond help. You nced only a screwdriver MITCHAM g201,
REDUCES and soldering iron. Bribond supply the printed
circuitfor only 15/- post paid and full component A7Z31 106 EF85 %/6 N1§3 113 | UF4l 9. | 6K7 4t
s|ZE list with assembly instructions for amplifier and B65 8/6 | EF8s 12/ E}’%% 11’% U{Fg? 10/’6 g%&g% 10-
power pack for only 1/6. Send now for this data Bi{;gé 99/- | Eggg PCC8Y ﬁlye UL a| 5 " C1orm
* and see how casy printed circuits make it. Use DD620 108 | EF93 F80 UY4l /6 |6L1 17 4
ENSURES the coupon below today! 91 EL4A2 = 2! 5 173 4 g]i,‘?ec 17 i
i DHT19 8/ EL84 PCra2 B 2/
Two in tandem provide stereo DKol 9. EL9 WM 8/F | 6L19  21/.
ACCURACY Two Mullard 3/3 Amplifiers provide twin- EABC3) EM PCLS2 w142 4. | BNTG'CH
channe! reproduction for stereophonic sound 9/8 | EM81 2/ w718 8/ 8-
* (with a larger transformer in the Power Pack) E%{lﬂ 1:?/- E%gi PCL83 g’;la?l 189//8 GSL'YC-T""1
ch PLETE giving 6 watts total output. So if you build one BBCHL o8 | Tves PENAZ X719 1119 | 6SNTGT
3/3 Amplifier now, you can extend to stereo EBF30 8/ YL 7Z21 10 SH
DATA whenever you wish! Bribond also make a Printed EBF8) 9/8 | EZ35 PEN4VA Z7T1 1018 |6X53GT 8'%
Circuit base for the Mullard 5-10 Amplifier, too! BCI1 L¥40 118 | z152 8/ |7S7 lg i
sHEET Complete Data Sheets are available for these ECC33 8/ £Z41 PL: 15'- Z7l'_9 8/6 7Y§ i
for 1/6 each. It pays to contact Bribond and Eggg}} 84/( :;8‘1) 1]5: P{_ﬂz 12'_ é%éGT 8%6 l([))LDII 8’
for only be really up-to-date in construction methods! ©C8t 10'- | FC2 14’6 | PY80 §/3 | 5Z4C 10.- | i
ECC8510/6 | FC4 23/8 | PY8l 9/68 |GA8GT 12AHN 10 -
) D) CF30 FCI3 14/8 | FvH2 8/ 10/- |12AT6 8'9
P 12/¢ | FC13C 18’6 | PY83 86 5 5/9 |12AT7 8/g
2 N D) ECFa2 Gza2 136 [RI0 22~ [6AMG - |12AU; ©-
‘ 2! H30 4’9 RI1g 18/~ |6AND @&~ [12AXT #@-
ECH35 H63 10'- | TDD4 15/- |6AQ50 7/6 | 12BA6 E'G
P R ' N T E D C ' RC U 'Ts 12/ | TIBCS0 8/- TP22 12/8 | 6BA6 8/6 12BEG 2k
——————————————— s B8 | le |0 58 (B8 B3 R
ToBRIBOND LTD., BURGESS HILL, SUSSEX ];3;%}1‘,% 28 11/8 1}153 9/6 |6BR7 12/- 6 -
Please send Printed Circuit Component/Assembly Data for— o R el || Do [ EBWe; 8761k "{0,6
o /8 | KT66 16'6 | UAF4210’- | 6BXS 12K8GT
(1 Muliard 3/3 Amplifier & Power Pack eraral®’® | $250 188 | UBcii 86 OB g;g 1o
[[] Muliard 3/3 Twin Channel Stereo '3 | MKT4(5) ~ | UBF80 98 |gpy 1p/g | 12Q7 . 86
] 5/10 Amplifi EF40 15- | (or7) 21'- | UCH42 bz 18 |12qi6T
[0 Mullard 5/10 Amplifier EFg 96 | ML4 126 PRl 8
for which I enclose P.O. for . _.. ... .. (1/6 each) EPd% 12/- [ MSP4 15~ |UCHBL o 656 e/6 8
EFs0¢A) | MUI4 10 10'6 | 8J5
N 4/¢ | MX40 15 - | UCLS3 6J7GT S50L6GT
ame - EF80 8- |Nid2 96 196 10 10 -
(AEES ocom o 0 00 0o pooocmommmmemme e os =D o Quotations

AMPLIFIER

Performance Detalls
Frequency response virtually linear
from 20 to 30,00Cc.p.s. - 1db.
Tone Control —
Max. Bass boost—154b at 70¢.p.s.
Max. Treble cut—20db at 10,000c.p.s.
Overloading occurs at about 3.5w.
Hum and noise at least 70db below 3w.
Sensitivity—Radio—100m/v for 3w.

February, 1959

¥

Build your own

TAPE RECORDER
“ ASPDEN”

Tape Deck and Amplifier Kits

TAPL DECKS. 2-speed.

twin track, easy to assemble kits
with finest motor.

Ferroxcube heads and full instructions,

Model 582 for Sin. spools. kit .0,
Model 782 for T7ia. spools, kit £9.5.0.
Either mode] assembled and tested. 3)- extra.

AMPLIFIER kit,
tions,
above,
extra.
You can obtain high quality as Mr.
wrilcs —

t The pr‘r/arm(mre is very good, in fact some of my [friends
say that it is equal to any of the more expensive recorders.

At a very low price, as Mr. R. C. K. of Durham. who wriles :

Many /mnplo who have heard it have been staggered that such
quality can be obtained for such a low price.

Build your recorder now,
Send STAMP for full particulars 1o :—

2! wall, recordireplay, 2 recording posi-
neon indicator. etc.. £5.18.0. Powcr Pack kit for
£2.18.6 (both without wvalves). Carr. and packing

E. T. of Sussex. who

given for any types not listed. Obsolete and old
t.

vpes a speciality. Send for lists.
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a type S.510 loudspeaker can be used and the
two loudspeakers are coupled by means of a
cross-over unit type CX.1500. Provision is made
in the upper section of the cabinet for rotating
the H.F. loudspeaker on its baffle. so as to obtain
the best stereo effect. (A single cabinet may be
used for single channel listening.) The unit is
22in. high. 124in. wide and 10in. deep.  The total
cost is £14 12s. 3d. for each cabinet. using the
H.F.810. and using the H.F.812. cach cahinet
would cost £15 13s. 9d.

COAXIAL CABLES
ERIALITE LTD.. Castle Works. Stalybridge.
Cheshirc. inform us that the price of their
Acraxial cable. Cats. 597 and 598 is now 9d. per
yard. retail.

A MIXER UNIT
ENCO PRODUCTS, King's Langley. Herts.
announce the " Epigram " transistorised pre-
amplifier and mixer unit. which has been designed
to provide mixing facilitics for three channels
and is intended for the more serious user of
tape recorders and amplifiers. There arc three
inputs: two for low impedance (15 to 30 ohms)
and onc for high impedance. There arc four
controls on the panel: three gain controls. one
for cach channel. and an on/ofl switch.

The input sockets at the rear accept standard
jack plugs and the output is taken f{rom a
standard coaxial socket, and normally is of high
impedance. The output lead is supplied with a
coaxial plug at one end and screened jack plug
at the other and is approximately 1 yard long.

Input matching transformers arc not used in
the unit and microphony is avoided by the use
of transistors. A 4-volt mercury cell is the power
supply and as the current consumption is low.
the battery has long life. The use of a battery
climinates mains hum which is often a problem
in pre-amplifiers. No tone controls are provided
on the standard models since these will normally

* Epigram’’ transistor mixer unti.

be present on the existing equipment. This
modern-stvle unit. some 14in. long. is finished in
light-coloured stove ecnamel, with large cream
control knobs.

There are two standard models: the MIX/3,
at 19 guincas, uscs three transistors and feeds into

PRACTICAL WIRELESS
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the high impedance, microphone input of a tape
recorder or amplifier.  The MIX/35. at 2§
guineas. uses five transistors to give a greater out-
put signal.

‘“ DOMINO” MINIATURE UNITORS

1\/ ORE details are now available regarding the

range of * Domino ™ miniature Unitors
originally introduced by Belling & Lee earlicr in
the year.

These miniature Unitors have been .designed
for use on small equipment where space and
weight considerations prevent the use of the
standard Unitor.

There are three basic plug and socket versions
comprising two 8-way tvpes (one with four small
and four large pins, the other with eight small
pins) and onc 12-way type. Surface and flush

o
-

* Dowiino ™ mini-
ature Unitors.

mounting metal shrouds arc available to accom-
modate one, two or three Unitors, thus giving
a wide choice of pin combinations and arrange-
ments.

Body mouldings—which are of black, moisture
and tracking resistant phenolic material—are
coded on each side of both plugs and sockets
to facilitate wiring and fault finding.

Plug pins are formed from brass and supplied
cither gold- or silver-plated. Socket pins are of
beryllium copper, slotted to ensure good contact
with the plug member. Each assembly has a
locating centre pin which polarises the plug on
engagement. and an 8 B.A. stud is provided for
mounting the Unitor on chassis or panel. (Belling
& Lec. Ltd., Enfield. Middlesex.) :

ANTI-STATIC RECORD CLEANING KIT
’I‘HE Chemicals Division of Thorn Electrical
- Industries, announce that they have com-
menced production of a record cleaning kit, to be
marketed under the brand name * EXstatic.”

The kit comprises a special polythene atomiser
bottle containing “ EXstatic ™ cleaning fluid and
a foam-plastic pad for distributing the fluid evenly
over the record. The pad is non-hardening and
can be casily washed. The fluid gives powerful
anti-static treatment and safely removes the fine
abrasive particles which may be found in the
micro-grooves.

The bottle and pad arc contained in a small
attractive compact. The complete outfit retails
at 3s. 6d. and supplies sufficient fluid to treat up
to 200 sides of 12in. L.P. records. Thompson.
Diamond and Butcher have the sole agency for
this product in England and Wales, and their
address is 5-9, University Street, London, W.C.1.

_d

www americanradiohistorv.com


www.americanradiohistory.com

NORTHAMPTON SHORT WAVE RADIO CLUB

Hon. Sec. @ J. Tate (GILGT), 57, Edinburgh Road, Northampton.

AT the Annual General Meeting, the following officers were
elected :

President. B. Sykes (G2HCG); Chairman.
[. C. Millar: Vice Chairman, M. Perry (G2ANS) ; Treasurer,
5. Cadd: Hon. Sec.. J. Tate (G3LGT): and Committez
Member. S. Befridge (G3ITW). The meeting also voted that the
annual subscription remains at 7s. 6d.. and meetings continue to
be held at 8, Duke Street, each Thursday. Prospective members
and visitors are always welcome.

SPEN VALLEY AMATEUR RADIO SOCIETY  Affiliated
R.8.G.B.

Hon Sec.: Norman Pride, 100, Raikes Lane. Birstall, W.
Leeds.
THE above club arc holding their Annual Dinner. at

L Hagenbosh's Café, Dewsbury on Saturday, January 24th,
at 6.30 p.m. There will he the usual attractions. The Guest
Speaker will be Mr. 1. C. I. Lamb, Station Engineer of the Emley
Moor Transmitter of the Independent Television Authority.
Entertainment will be prosided by members of the Society.
Tickets, price |ls. 6d. each, are obtainable from the Social
Secretary. Mr. J. J. Rose. 14, South View Terrace, Hill Head,
Dewsbury.

Correction

The fixtures under the heading of" The Bradford Amateur
Radio Society given in the January issue should have been
under the heading of the above society.

THE BRITISH INSTITUTION OF RADIO ENGINEERS
HE following Institution meetings will be held during
January :—

1 ondon. Al London School of Hygiene and Tropical Medicine.
Keppel Street. Gower Street, W.C.1.

Friday, January 23rd., 6.30 p.m. Tnaugural meeting of the
Institution's Medical Electronics Group. An Address will b2
given by Professor A. V. Hill. C.H.. M.A., Sc.D.. F.RS.

wednesday, January 28th. 6.30 p.m. Papers on Mechanical
Speech Recognition : ** Theoretical Aspects of Mechanical Speech
Recognition,” by Professor D. B. Fry. Ph.D.: ** The Design
and Operation of the Mechanical Speech Recogniser at University
Colleze. London.” by P. Denes.

Bristol—South Western Section.

Thursday, January 29th, 7 p.m. * Recent Developments in
Printed and Potted Circuits,” by H. G. Manfield. At the
School of Management Studies. Unity Street. Bristol. I.
Cardiff—South Wales Section.

Wednesday, January 14th, 6.30 p.m.
Machine Tools,”” by H. Ogden, B.Sc.(Eng.).
of Advanced Technology.
Edinburgh—Scottish Section.

Friday. January 16th, 7 p.m. * Satellite Development and the
Moon Rocket,” by P. H. Tanner, B.Sc. At the Department of
Natural Philosophy, The University, Drummond  Street.
Edinburgh.

Glasgow—Scolttish  Section.

Thursday. January 15th, 7 p.m. ** Saellite Development and
the Moon Rocket,”” by P. H. Tanner, B.Sc. At the Institution
of Engineers and Shipbuilders. 39. Elmbank Crescent, Glasgow.
Malvern—South Midlands Section.

Thursday, January 29th, 7 p.m. Industrial and Underwater
Television,” by B. V. Somes-Charlton. At the Winter Gardens,
Malvern.
Newcastle-on-Tyne—North  Eastern  Section.

Wednesday. January 14th. 6 p.m. ™ The Design and Con-
struction of an Electronic Digital Computer,” by R. W. Walker.
‘At the Institution of Mining and Mechanical Engincers, Neville
Hall. Westgate Road, Newcastle-on-Tyre.
Wolverhampton—West Midlands_Section.

Wednesday. January 2Ist. /.15 pm. © Learning Machines,”
by P. Huggins. At the Wolverhampton and Staffordshire College
of Technology. Wultruna Street, Wolverhampton.

¢« Computer Control of
At Cardiff College

PRACTICAL WIRELESS
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THE LONDON SHORT WAVE CLUB

Hon. Sec. : K. R. Piper (G3LOO). 2,

Stockwell. S.W.8.

REGULAR weekly meetings are now being held. and quite
good attendances are being obtained. We would. however.
welcome more members, and visitors.

The Club station should be operational by the time these
notes appear. under the club call G2CLR. Activity is at present
on Friday only, between 7.30 and 9.30 p.m. all bands. from 80 o
10 metres. During the teething period we would appreciate reports
from any source, direct to the Secretary or via QSOs.

January 16th. G3IMEO'T will be giving 2 demonstration of
amateur TV equipment. This will be an informal ‘do,” questions
welcomed.

January 30th (provisional).
including oscilloscopes.

‘Alternate weeks will be devoted to items of internal interest,
and instructionat features, C.W. class, etc.

Catherina Terrace.

Caossor leclure on test ejuipment

HALIFAX & DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, GIMDW.
AT the monthly meeting ol the above Society held at the
Sportsman Inn on December 2nd. 1958. there was a very

good attendance of members to Lear a lecture on crystal micro-
phones by Mr. Newman, of Keighley, who illustrated his lecture
by the use of slides. The meeting was presided over by Mr.
Makin, G3IFDC.

The next meeting was held on January 6th, 1959, and Mr.
Duncan Eaock, GIKLZ. gave a lecture on fault firding made
easy. o

BRADFORD AMATEUR RADIO SOCIETY

Hon. Sec. : D. M. Pratt, G3KEP, “ Glenluce,” Lyndale Road.
Eldwick. Bingley.
ANUARY |3th.

Mobile operation. J. J. Platit (G2VO).

J Jan. 27th. Disptay of members’ gear.
February 10th, Colour television. G. N. Patchett, Ph.D.. B.Sc..
M.L.R.E.. M.Brit.l.R.E.. M.LE.E.. at the Bradford Institute of

Technology.

February 24th.
Pratt (G3KEP).

March 10th. Junk sale.

March 24th. Annual genecral meeting.

April 7th.  Stereophonic sound reproduction. F. Thislethwaite.

April 2Ist.  Visit to Esholt Sewage Works. Meet at Esholt
Hallat 7 p.m.

May Sth. Field day arrangements.

May 26th. Visit to Emley Moor 1.T.A. station (date pro-
visional). .

Transmitter design and coastruction. D. M.

June 9th. Oscilloscope design and construction. G. F. Craven.
June 23rd.  Subicct to be announced later. L. A. F. Stockley
(G3EKE).

July 7th. Colour photozraphy. A. R. Bailey. M.Sc. (G3BN).

July 21st.  Informal mesting.

August [8th. Informal meeting.

September 8th.  First meeting of new session.

Except where otherwise stated mestings commence at 7.30
r.m. Morse classes are held by arrangement before meetings.

We welcome to our meetings all interested in radio or television.
'

PUBLICATIONS AND CATALOGUES
RECEIVED

SEMI-CONDUCTOR BIBLIOGRAPHY from
the Newmarket Transistor Co. Ltd. A reference to
all that has been published on semi-conductors for
the past 15 years.

A GUIDE TO AMATEUR RADIO issued by the
Radio Society of Git. Britain. Price 4s. post free.

R.S.G.B. CALL BOOK. The 1959 Edition of
Amateur Radio Stations in this country. By the
Radio Society cf Gt. Britain, price 4s. post free.

SECOND REPORT OF THE MOBILE RADIO
COMMITTEE from H.M. Stationery Office. Price
Is. 6d. net. : .

VALVES AND SEMI-CONDUCTORS FOR
THE RADIO AMATEUR from the Mullard Com-
pany. This lists, with abridged data, those valvecs
and semi-conductors which are of especial interest
to the radio amateur.
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.+ anocher TRS Winner

Latest 4-sp. BSR Player

Unitand P.U. . . £4.02.6 carr. 3/6 | SPECIAL OFFER
2 v. Amplifier wired com-

plete with speaker, etc., .

on Mounting Board. ... £3. 5.0 carr.2/6 all 3 units
Contemporary styled 9
light-weight case in o .
Maroon and Grey. 14lin, on.y £ BT G5
x {lin. x &n. .., ... £I. 7.6 carr. 2/6

1
BAND 3 T/V CONVERTER—180 Mc/s - 205 Mc/s |

Suitable for London, Midland, North, Scottish, l
Welsh and 1.o.W. ITA Transmissions. I
Mk, 2 Model, a5 illuctrated. Latest Cascode cirenit using KCRd
mulLINV\|I\eag|\mglulprme«lsenu\lln {4+ Txdb) over standard |
s, Built-in Power supply A€ 200. v. Dimensions only
in. Ht. din. Sinjde and easy to fit—only external plug-in I

connections, wired, atizned end tested ready for cee. Ntate Chanmet
required. Gnar. Bargain Ofier—good results or full refund, only
23.19.6. Can. & Pack.. 2 6, Band 1-Bund 3 efa Switch and BBU
aerial tocket, Litted and wired 1o converter, 8 « extra.

ELECTECLYTICS ALL TYPES KEW STOCK
Tubuln Wire Fnis [324 32350 v. B.E.C
18/Can Tyges, Clips 3d

- 2,18 M0 v, Db, 3 .
CONVERTER ACCESSORIES i SN R AR v PO
fiand L-Band § Crosceover Unit, 768 ‘-axr;'sMéc""!“J- C.R.T. Heater » Bl ,,“ wRk fu
tors flb-3Gdb, :/6 BBC Pattery Filter, 8/ 11N = R 350 ! “ T
Aerials outeide Shugle lipale with 4 vie. conr, | | ISOlation Transformers “;, e, § ot ) Snec se
ete., 13/9. 3 Elemert Beam, 27/6. 5 Element. 35 I New Improved types—mains prim. 8+ 16/4 . Hunts 4 8
200/250 v. tapped. 16,450 v. v T, 8 8
VOLUME CONTROLS I All isolation Transforvers now supplied with v - 8'6
10,000 ohins—2 Megol Alltong spindles. Mor- alternative no beost, plua 25%, and plus 5%, 350 ¢ 3 ot ton, lg:
Zwite Midget type. 117 diameter. Gu | boost taps, at ro cxtra chnzc 00 v, 5 1604 250/ 126
Lag. or Linear Ralion. Less Sw. 3,-. Db, =w. | .\ ‘.’A type 126 & P16 [ Gods0, 530 v Bk, 8,6/100+ 200 275y, B.E.C. 12 6
9. . A L 126 . .
| Ty, B4 108 . | ALL-wAVE RADIOGRAM CHASSIS
RESISTORS.—1"ull range. 10 "'f,"'s_:," Bleguhis. JER HA L, 126 " 3 WAVEBANDS 5§ VALVES
73«.“ iH:\;g:i‘- ll“\v 5"“ ‘; 8d,, 2w, ,0"'1 T | Other voltages in cousee of piduction. 16 m.—50 LATEST MIDGET
i . d. . ~ size -
l".,DHIoﬂLnl; Dk w16 "hmsAm(‘ ohimis, 2. -). I mal) size and tag fenninated for easy filling. ‘ .‘ll-ill‘n‘l-:.‘:
RECORD PLAYER CABINETS 5 Brand new and gu Yoo 4 pos. W
ContemponrE - | 3asow F.y. TUNER UNIT 87-105 Mec s. | cocket, High

#w. Short-Medinm- Lot
Desi, £y
I esigner Approved Kit of parts to build this modern I dust core coils, Latest rirenit techniyne, delayed

highly successiul unit, drilled chassis and SIPETIOr & 4y
type dial. Coils, cans, and all quality components, l-
ete., for only 5 gns., post free, Net #f 4 spec. EFtls o

" nunc Walnut or ivery kunobs to (lunce
pr cauiv. valves. 30 -, post free. Tllustrated hand- | 3(jElon o ealilrated veady for mee. Senuist
book with fuli details, & - post free. FREE W I’IH “d Q“lm at Low Cost. Carr. and ins. ¢ ¥
KIT. 45 hr. alignment service, 7,8 plus 2)- 1. & I alve Do Luse. push-pull ELA1 version, 7 _—

style, rexine  ¢abinet
coveredd  cabinet  price
in dawn

brown with cream £3.3.0,
interior, Size Carr. and
ISY 5 331 x WL s 30
Sin., fitted with

and neg.

edback O 1" 4 watts,
x5l s Dial [0in. i

size
st

;gg}m v A L v E S ALL ' output with H Duty Output Trenstormer, £12.10.0.

GUARANTEED , Carr. & ius., 5.,

eluding  spe

baftle boand amd “ 8IDF 8-k r“ 10 8| PCF: I SPEAKER FRET.— Expanded Bronze rnodised
g5 o - Erso 106 1% metal B\ Bin., 28 12y vm 3/-: 121 12in., 46 ;
able for all ml 8- 13 gjrLey 14 68 I x I5in., € -5 24\ 12, 9/, el
all miod- . .
e i tiers 32 H 375 | Troan erer ‘.“‘;‘.‘,“{‘-‘..,';;‘,“‘;‘," o [ Bt
antochunpers, €6 8 o e
vte, Unent recard 8¢ 38 I SPEAKERS P.M. % ohm 2lin.
Player mounting 86 , | Gomdnans, 18 6. Sin. R. & A.. 1776, 6i .
board 14 x [3in, supplied. 88 m‘°| 88. 7 x din. umlr s, 18/8. Rin. Rola, 20 -, sin.
2-valve AMPLIFIER Mk 2 7'8l1 8/¢ 1 Special Cui Urnins, 216 lon. K. & AL, 25 -,
Latest developed cirenit giving a higher fidelify e , 138 | parTAPE Ke orling Tape ALL NEW & BOXED,
response and gre: 76 ! 10,8 ul)  Fype 99 (Loug llu\)
slage walve ECL2 sl neg. iecdbuck Tane Conteol. | G 9l 110 63014 10 - | 3, = 200, 9 -
Complete with knobs wired amd feted with tin F 74 8 6ECLR 12 8lPeess 106 050" 19- RSO0 24 -
speaker, etc.. ready to fit 1n above cabinet. Ovly | DAFSS  9.|ECLN2 12 81PCERy 86 I 33in .24 S00rt, 31 8
23.19.6.” Curr. 2. SPECIAL PRICE PER SET Tin, ... 12000t ao - 00{t.. 45 —
IR3, 1T3, 184 ur 38 oV o7 Spare Reels (Unbiosed metal, ’6, Mast i
RECORD PLAYER BARGIAINS 1 I)l:;t;l;r ;:ii’l;’l oVl L, 8 I (’l‘“‘ll). é\‘;( nbosed) Tin, al, 1 Tin, Ir astic
New Reduced Prices 7, 6V6, %4 or 6X3 L. o 35
. 2 VG, 52 X3 - | RECORDING TAPE.— 1,500 1t. o 5 in. Plastic reel
SINGLE PLAYERS ipeed BSR (TL0). Iss type. Hi Quidity Iigduct. Each tosed, 22 6

RARD (TA Mk. 1. £9.5.0. Carr. andd s, 3 6. GENUINE OFFER" NEW REDUCED PRICES!

AUTO-CHANGERS i.peed BSR (I'A
£6.19.8 ;  despeed C(;LIEXP RO, £1[ 19. ;h I New Heater, Cathode and Gun Ascembiy I 80 OHM CO-AX GABLE

4-speeld  GARRARD (RC120 411 ), £9.15.0, can now be fitted to your old Tube— irspaced. Jow-loss, high quality $0 ot
?0 Kmn{u) (RO |1'I| D Mk, A'Ill).ah}:)‘vl'le! ‘l‘llui'he::'l‘; I Reconditioned virtually as new. Fulty I (;(_y- \;rl ~1r.uuh:| Ln(l;}l\'ulder‘sdn(.lxulanl Iim

Bs. Carr. and Ins. 5 - E Vit — dia. Famous mahe. " « per yard.
latest” dupeed  aaoidels, Bitted  lightweight |g‘;";g:':svdn'gemg':':"')::’r"d“'d’ as used |

826: spect GOLLARO' JUNIOR, 50 -; (I
dpeel GARRARD (i n.b. £2.15.6. GAR. || RE-GUNNED TV TUBES |

see what you save by wdcring :

stal pick-np and t ll siylic Come
e s oy 1o e S . £8.10:0.  17in. £10. || T L IR
FINEST SELECTION AVAILABLE— | | Reiet culy Moland ant Mania tspos at precent. | S T Corr, ¥

days, Carr, & ins, 12/6,

ALL BRAND NEW AND GUAR. |, Delivery apurox. 7

l TRANSFORMER & COIL WINDING CAPACITY
AVAILABLE FOR PROTOTYPES & SMALL RUNS

Listed above are only a fow items from our very lInrge
stock. Fend 3d. elawp today for Complete Bargain List.

Terms : C.W.0. or C.0.D. Kindly make cheques, P.Os, ete., payable to T.R.S, Post{Packing wp ta dib 7d.. L. 1/7, 316, 1/8, B1b. 21, 1006, 2 , 0
Hours : 9 am~6 p.m, 1 p.m. Wed. Open all doy Saturday.

RADIC COMPONENT SPECIALISTS (. 194

70 BRIGSTOCK ROAD, THORNTON HEATH, S!JRREY (THO 2188)
50 yards Thornton Heath Station, Buses : [30A, 133, 159, 166 and 193

=
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THE
E.M.I. COLLEGE
OF ELECTRONICS

10 PEMBRIDGE SQUARE W.2

Propose to commence a further Cne Ycar
Course in Radio and Tclevision en 14th
April 1959. After 29th July 1959 the E.M.I.
College of Electronics will cease to cxist and
students will be accepted by the Pembridge
College of Electronics, 34a, Hereford Road,
London W.2. Same staff, cquipment and
syllabus, will be uscd by both Celleges.

De:ails and enrolment forms may be obtained from
The Registrar, Dept. No. 32
* 10 PEMBRIDGE SQUARE
LONDON W.2

THE PEMBRIDGE
COLLEGE
OF ELECTRONICS

This naw Colleze has been founded by Mr. J. B.
McMillan, M.A., B.Sc., and other members of the
present staff of the E.M.IL. College of Electronics, and
from September 1959 will conduct full-time Onc
Year courses in Radio and Television, similar to
those at present run by the E.M.I. College.

The first course begins on 8th September 1959
and succeeding courses in January, April and Sep-
tember of each year. Students wishing to start this
type of course earlier than September 1959 should
enrol with the E.M.I. Coliege of Electronics,
10, Pembridge Square, London, W.2, for the One
Year course beginning on 14th April, and transfer
after 29th July to the Pembridge College for the
completion of their course.

Details of courscs and admission forms may be obtained
Srom—
The Principal, Dept. No. P10
34a HEREFORD ROAD
LONDON W.2

1A/65

#Cl

PONENTS LTD. 35

Telephone ILF. 0295.

|
. . CON

| 219, ILFORD LANE, ILFORD, ESSEX,

ette. Plated clip fasteners, carryiny handle. Takes
B.S.R. Monarch playar and a 4in. x 8in. elliptical speaker.
P. & P. 4i6.

RECORD PLAYER CABINERS, 73/6. A delightful
looking cabinet in two tone leatherette. Size 14} in. x
17%in. x 3%in. Will take B.S.R. Monarch 4-speed auto
changer and 6tin. round speaker. P. & P. 4/6,

RECORD CASES. Beauti-
fully made. Leatherette
covered. Hinged top for
easy access to  records.
Plated clip fasteners. This
stronz modarn casz is
hardwearing and washable.
Carrying all your records
including very expensive
long players safely to parties anl recorld sessions.
P. & P, 28,

Size—12in. holding 40 records—46'-.

Size—12in. holding 25 records—32/8. L3
Size—10in. (come 7in.) holding 50 recoris—37 3.
Size—7in. holding 40 records—32/8.

Size—7in. holding 25 records—28/6.

8in. P. M. SPEAKERS, 8/9. For extension to kitchen. workshop, garaze, ets, Work
while you listen to vour favourite programme. With O.P. Trans.. 10/-. P. & P. 2/9,
Also we have now a 8in. P.M. Speaker at 5'9. A bargain offer. but limited quantity
of thess modern speakers. All tested, but have a slight cone fault. which is repaired,
not affecting the quality. P. & P.on 1,24 : on 2 3/6
EXTENSION SPEAKER, 1979, Fitted attractive cabinet with flex and switch.
MaXke a1 idedl present. or to keeo the ladv ol the house happy. Ins.. carr. 3/6.
MAING POWER TRANSFORMERS, 12 6. 350-0-350 v. 250 A, 6v.at5a,,4v.at5a.,
1v.at 2a. Centre tapped. Drop-through type. Post and packing 3/9, .
MACNS POWIERR TRANSFORMERS, 1278, 350-0-350 v, 250 mA. 63 v. at5a.. 6.3 v.
at4a., 22v, at .. 4 v. centre tapped, Post and packing 3/9. i
MAINS TRANSFORVER, 5/3. 280-0-23 v. 80 mA. 6 v.-4 v, heaters. 200-250 v. Prim.
Post ani packinz 2'3. _ .
MAINS TIt ANSFOIR VIR, 3 3. 350-0-330. 80 1A, 12 v.-4 v, heaters. 200-250 v. Prim.
Post and packing 2 3. .

Stamp for FREE Catalogue.

et LATEST CONTEMPORARY PLAYER CABINET,
-"ﬁ 49/9, Famous manufacturer. Invery smart red leather-

U.K. only. Money Back Guarantee !

TELETRON
MINIATURE TRANSISTOR
SUPERHET COIL KIT,

42,- 470 k/c.

I.F. Transformers & Osz, ¢oil,

in scraening cans fin. x in.
dia. Dual wave Ferrite rod
aerial 51in. x 5/16in., dia. For
the TRANSIDYNE printad
circuit  Superhet. * 6
Transistors. ¥ P.P. output.
% A.G.C. ¥ Rzaffzx.  Full
folder, 9d.
All componeaat parts avail-

construztisnal

able from advertisars,

Push-pull and single endad
s Tape oscillator coils  avail-
da2cks at 8/5 each.
Bias rejector coils and top lift Inductors.

able for most

Dual rangz and Xral diodz coils, etc.

Lists, 6d.
THE

TELETRON CO. LTD,,

112B, Station Rd., London, E.4.
'Phone : SIL. 0836.
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OUR CRITIC, MAURICE REEVE, REVIEWS SOME
RECENT PROGRAMMES

‘“ Lizzie Borden”’

HE sixth in the Verdict of the Court serics
was an American trial. that of Lizzic
Borden in 1893, who was found not guilty

of the murder of her father and mother. It made
noticeable a point that I have meant to draw
attention to before; the increasing and fading
out of volume at the commencement and termina-
tion of speeches and quotations in this type of
programme and the documentary gencrally. As
the narrator introduces a character he is brought
on to the stage, as it were, from a great distance
away. and. similarly, disappears when he has
said his bit and done his stint. Many of his
opening and closing words are lost together with.
very often, the gist and point of what he is
saying.

In this item Bessie Love. Mary Wimbush,
Michael Balfour. George Coulouris and James
McKechnie simulated the American accent with
more realism than is usually imparted to it.

““The Kidders”’ ,

in this Monday Night Theatre presentation we
had the unusual and unexpected event of the son
and daughter of a distinguished English actor and
former favourite in American films. brought in
specially “as obvious choices for a play demand-
ing autheniic American accent and idiom ™
(Radio Times), to wit, Faith and Lyndon Brook,
ofisprings of none other than Clive Brook.
Faith and Lyndon relapsed into the American
accent with easy skill and confidence though they
have long been living in England.

The ¢ Fifty-one” Society

No morc interesting subject than ** What
Future for Sound Radio ™ could have been found
by the * Fifty-One ™ Society. so far as radio and
television addicts are concerned. With Tom
Driberg to initiate the debate and Neil Pearson
in the chair. some lively and stimulating discus-
sion resulted. The general consensus was that
sound radio definitely had a future and that the
drop in licences from the eleven million odd peak
in 1951 had probably reached botiom.

“In Town Tonight”

After twenty-five years, /In Town Tonight has
been given an entirely “new look.” Instcad of
the galaxy of visitors from all over the world,
engaged, of course. as artists. and really forming
an exccllent half hour’s variety programme: we
are given a series of drab and dreary interviews
with Londoners. Gone or Knightshbridge, the
traflic _noises, the flower sellers, etc., as well as

PRACTICAL WIRELESS

the visiting artists and " interesting people who are
in Town tonight.” Instead we have just another
interview programme. a variant of Radio
Newsreel.  Very boring and mest unoriginal.
Franklin Englemann takes John Ellison's place
as introducer and Charles Chilton is the new

producer.
1

“ Scrapbook for 1918’

I always listen to the Scrapbooks with one hand
on the volume knob of my set which I turn down
for all the marching songs and music hall ditties
which are so lavishly sprinkled throughout their
pages. They seem so meaningless and incongruous
i 1958. " Scrapbook for 1918 was no
exception.  Dedicated to the men in the services.
in honour of the fortieth anniversary of the
armislice, it was nothing but a “ history " of
the last year of the war with England playing the
role of Atlas. Everyone elsc had either descended
into_mutiny or were too late coming in to be of
much use. Not a mention of what had gone
before. There were many poignant moments but
it could have been greatly improved at several
points.

“Town Forum?”

1 hadn't heard a Town Forum before. until 1
listened to it from Lyons. The team consisted
of Rebecca West, C.B.E.. Maurice Edelman.
M.P., Major-General Lyne. C.B.. D.S.O. and Sir
Norman Kipping, I.P.; with Denis Morris in ‘hz
chair.  On much the same lines as Any Questions
and other similar programmes it did not go with
the same panache or verve as Freddy Grisewood's
show, probably because of the language difficulty.
But everyone in Lyons seemcd to enjoy it very
much.

“With Courage”

Whilst  British  rcgimental  bands  practise
“Deutschland Uber Alles ™ and cervicemen the
* present ' to German V.1.P.s, the BBC in the form
of unveilings, war plays and With Courage pro-
grammes. offer us constant reminders of the two
great wars of this century. Together with the
spate of war films which pour out from the
studios on both sides of the Atlantic., we are
not likely to embrace our German cousins with
the warmth and fraternity that might otherwisc
pertain.  Two of the With Courage programmes
1 heard scemed to lack reality or conviction. Can
anybody really be interested in them ?
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The Editor dees not necessarily agree with opinions expresszd by lis corresponidents.

A Novice Licence
IR—1 always look forward to my copy of
PracTICAL WIRELESS, and the first page to be
opened” at is * Transmitting Topics © and then
“Open to Discussion.” where 1 saw (page 832,
December, 1958) that Novice Tickets got another
“airing " by L. J. B.. Birmingham.
if only the P.M.G. could see his way to issuing
one. | think it would be the answer to clearing
the air of pirates and gain him an increase in
ticence fees. | for one would pay twice the
normal £2 fec,

will give superior results than were to be heard
at the Radio Show.

For one thing. in the home the walls arc
usually made of something morc substantial than
hardboard and therefore should not flex at low
frequency. Nor is it to be cxpected that there
will be a demonstration in the adjoining room
operated at such power that at times it almost
drowns one's own demonstration. Many of the
demonstration rooms were much more “live”
than the average living-room owing to the lack
of furnishings. and many of the rooms were larger

than under normal con-

Say. after a fixed time
lapse of a novice ticket
being issued. hc was
found to operate satis-
tactory a normal licence
could be issued. after all
experience on the air is
what matters. 1 should
know. I was prosecuted

e e e oe o e =

Whilst we are always pleased to assist readers with
their technical difficaltics, we regret that we are unable
to supply diagrams or provide wmstructions for modifying
commercial or surplus equipment.
alternative details for receivers described in these pages.
IWE CANNOT UNDERTAKE TO ANSWER QUERIES
OVER THE TELEPHONE. If a postal reply is required
a stamped and addressed envelope must be enclosed wki
the coupon from page iii of cover.

ditions. which also did
not necessarily make
matters casier.

The majority of the
equipment on the market
at present is designed
for use in the home, and
home conditions, "while
not necessarily ideal,

We cannot supply

0o 00 0 012 91- 04 80> 81 Ba- s Bor 0 @ B0

tor it. but there arc lots ’ -
still getting away with it and always will when a
litile enjoyment is forbad: them.—P. BLOOR
(Burton-on-T1rent).

TV on Radio

CIR.—I was extremely interesied in both Mr.
O B. K. Middletons and Mr. D. Wickham’s
letters concerning TV sound on radio receivers.

[ receive TV on my R.208 (10-60 Mc/s) very
casily. The best frequency is 44 Mc/s. however.
I can also hear it. still audible from at least 30ft..
on 37.8 Mc/s. [ receive all programmes (although
Light, Home and Third are harmonics) on a 6ft.
steel ruler.

I would be glad to answer any letters from
readers concerning what one can pick up on a
R.208. if they would enclose a stamped, self~
addressed postcard.

1 also would recommend a R.208 to any readers
who want a radio receiving BBC/TV. Light,
Heme., Third  programmes.  Moscow. Hams,
America and Sweden—Simon  Dierock  (Hill
Side. ‘Tonbridge).

Stereophonic Sound

IR—We were interested to read your com-
ments on stercophonic sound at the Radio
Show. However. we would take issue with you
on your remark that demonstrations were held
“in almost laboratory conditions.” In fact. con-
ditions were very much the reverse. and it is
normally to be expected that domestic conditions

should give superior
results than are to be cxpected when demonstra-
tions arc given under other conditions.—F. H.
KnNiGHT (Technical Service Department, Cosmo-
cord Ltd.).

Correspondents Wanted

IR.—1 am 17 years of age and I am very
interested in radio as a hobby and I would
like to correspond with any amateurs of the
same age.—J. E. Mays (20, Bell Lane. Hendon,
London, N.W.4).

IR.—1 wish to correspond with short-wave

listeners and any radio amatcurs who are

14 years of age—R. A. McEwe~n (“Kiltane,”
S. Melville Terrace, Stirling. Scotland).

Using Transistors

IR.—I1 have read many criticisms of transistors
and should like to add my cxperiences to those
which have alrcady been given on this subject.
Firstly. they are definitely worth whilc. provided
that they are used correcily. This is the most
important point as 1 have found that many con-
structors just use them in more or less standard
valve circuits and express dissatisfaction at the
results. They do not replace the valve. They are
a different component. but if used properly they
arc able to give a very good account of them-
sclves. It is not necessary to use miniature
resistors. cte.  Some constructors appear to think
that they must use miniatures. but naturally, if
advantage is to be taken of the small transistors

_then miniatures enable a small unit to be made up.
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cal instruments such as Guitars, etc.

8-WATT PUSH-PULL

AMPLIFIER
STE WITIH

. K ND 8in.

l,l)Ul)sl'l,.\Kl-ll

A.C. mains 100/250 v. Size 10}in.
X Blin. x 2}in. Incorporating 6
valves, H.F. pen.. 2 triodes, 2
output pens.. and rectifier. For
use with all makes and types
of pick-up and mike. Negative
feed back. Two inputs, mike
and gram.,~and controls for
same. Separate controls for
Bass and Treble lift. For use
with Std. or L.P. records, musi-

£4.19.6 p 076

coMP CRYS-

Or 35/- deposit Plus P.& P. 7/6, and 3 month,y payments of 25/-.

PORTABLE AMPLIFIER

Size 61in. long. 5in. high, 2} in. deep. Will suit any
tyvpe of crystal glck-up. Output approx. 2 watts. E=
C83 double triode. Cossor 142BT

Incorporating E
output pentode and contact-
cooled rectifier. Fully isolated
mains transformer tor 230/250
A.C. mains. Base, troble and
volume controls.
Plus
P. & P.
&in. SPEAKER  with 0O.P,
TRANSFORMER, purchascd
with the above, 18/8, plus P.
& P.16.

3/6.

onne  vima @

Comprising 2in. moving coil meter,
scale calibrated
ohms and milliamps,
AC/DC 0-50, 0-100, 0-250, 0-500. Milli-
amps 0-10, 0-100. Ohms range 0-10.0C0.
Front panel,
wound pot (for ohms zero setting),
toggle switch. resistor and rectifier.
In grey hammer finish case.

19/6 2'Ee e

in AC/DC volts.
Voltage range

range switch. wire-

Built and tested
7/8 extra.

Point to point wiring diagram 1/-, free with kit.

SIGNAL GENERATORS

Cash £6.18.6. or 25/- deposit and
6 monthly payments of £1/6.
Post and Packing 5/- extra.

Coverage 100 Ke/s-1060 Mc’

case 10in.

grey hammer
Incorporating three mmiatule
valves and Metal Rectifier.
A.C. Mains 200/250 v. Internal
Modulation of 400 c. to a
depth of 30% ; Modulawd or

unmodulated R.F. output continuously variable 100 millivolts.
C.W. and mod. sw:ich, variable A.F. output. Incorporanng magic
eye as output indicator. Accuracy plus or minus 2%

Cash £4/19/6. or 25/- derosit
pius P. & P.5/- and 4 monthly
payments of 21/8, plus P. &
P. 5i-.

Coverage 120 Ke/s-84 Me's.
Metal case 10in. x 6lin. x
4iin. Size of scale, 6lin. x
3iin. 2 valves and rectifier.
A.C. mains 230-250 v. Internal
modulation of 400 c.p.s. 10 a
depth of 30%, modulated or

unmodulated R.F. oculput
continuously varjable 100
millivolts. C.W. and mod.

switch, variable A.F. output and moving coil output meter. Grey
hammer finished case and white panel. Accuracy Llusor minus 2.

B.S.R.
MONARCH

2 Valve and rectifier
AMPLIFIER KIT

Arprox. output 2 watts, nega-
tive fcedhack, tone and volume
controls. All the parts to make
above less chassis speaker and
O.P. transformer. (2 of these
would te suitable for stereo-
phonic.) 19/8, P. & P. 3;-.

UAS8

4-speced, plays 10 records 12in.,

COLLARO

MIXER 4-SPEED
AUTOMATIC

CHANGER

Model 457. Type ‘“* O '* Pickup.
size 12in. x 13}in. Minimum
clearance above baseboard
Sin.. below 2%in.. 10 records.
A.C. mains 200-250 v. Turnover
crystal head. BRAND NEW.
¥ully guaranteed. 25/- deposit
plus P. & P.I.’)/- and 7 monthly
payments of 25/-.

pay Gen £8.19.6
Plus P. & P. 5-

MAINS’
TRANSFORMERS

All with tapped primaries.
200-250 volts. 0-160, 180, 200 v.,
€0 ma.. 6.3 v. 2 amps. 10/6.
320-0-320 v. 75 ma.. 6.3 v,, 25
amp.. 5 v., 2amp., 10/6. 350-0-
350 v. 250 ma., 6.3 v. 7amp., 5 v.
2 amp., 19'6. Postage and
packing on the avove 3/-,

Finishcd in 2
will take B.S.R UAS8,
for amplificr and 7 x 4 speaker.
QOverall size 15!in. x 13iin. » 9}in.

£2.1 9.6 Plus 5- P. & P.

10in. or Tin. at 33, 45 or 78
r.pdm.2j Intmm‘v;xesr’ﬂn.. 10in.
and 12in. records of the came
PLAYER CABINET speed. Eas manual play posi-
tion ; colour krown. Dimen-
sjons : 12F x 10§in.  Space

tone leatherette. required above baseboard 4tin.,

below_baseboard 21in. Fitted
thh Full-Fi turnover crystal

£6 19 6 Plus 5/- o=tage

or 25/- depo«it and P & 'P. 5/-
and 5§ monthly payments of

with room

13 CHANNEL
TUNER

LF. 11-16 Mc/s. or 24-38 Mes.
(state [requency rcquired) com-
plete with PCF8n and I'CC84.
These have teen removed from
chassis,
Flus P. & P. 2/6.
19/6 Knobs 3/6 extra.

27/
CONSTRUCTORS’
PORTABLE
PARCEL

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

23 HIGH STRéET, ACTON, LONDON, W.3.
Goods not dispatched outside U.K.

All enquiries S.A.E.

Comprising case, chassis, top
plate. scale. 5in. P.M. speaker
with Q.P. trans., twin gang,
2 470 Kes. LF.s. trimmers,
four valve holders, wave-
change switch and volume
control with switch.

Plus 3/ tage &
39/6 e Tidine®
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YOWU can build any
A MIN] TRANSISTOR RADID

AN IDEAL PRESENT

A two-stage highly sensitive circuit
uses a new super high gain transistor
coil and mini  tuning Total buill-
ccndenser.  Gives re- ing costs
markable pericrmance. 37,6
With ctep-by-step in-

ttructions. Beginners  Inchides
can't go wrong. Tlastic case
Get your order in while ;:)I:::‘L o
prices are low. Send 2/ (oriu eie.
{or wiring diagram and Al purs ol
component price  list. separately.

Id=al for:

® Late listaning.

night
@® Chiidren’s nursery, etz.

Iv.WORLDWIDE SHORT-WAVERAD

EXPLORE THE WORLD
ON SHORT WAVES!
from our list of

35/-
components

which can all be purchased
separately, covers 10-100
metres and is capable of
receiving speech and music
from all over the world. Price includes the famous 954 acorn
valve and one coil covering 40-100 metres.

Provision is made to increase to two or three valves and afl
components are colour coded. Send 2/- for point to point

Can be built for

WIRELESS February, 1959

of these at Low Cost!
TRANSISTOR POCKET RADIO

The ideal low cost transistor
pocket radio for the beginnar.
The Two-Stage circuit utilises the
new R.CS. VARILOOPSTICK
transistor coil. A specially designed
miniature ,0005 tuning condenser
permits the receiver to be in a
case which fits in the palm of your

hand. Works for months off
small battery costing
7d. Can be built in 30 =y

30 minutes. PRICE
- All components are sold separately,
full construction data, includinz plan to parts for 2/-.

THE SET FOR PERSONAL LISTENING

This little set was designed to give you a real personal
portable radio that you can listen to anywhere with-
out disturbinz others Use jt on camping trips. in
bed, in your office. Supplied with
detachable rod aerial, it covers all the

medium  waves 200-500 r
metres. Average building 30,-
time one hour. PRICE

Send 2/- for specification, point to point
circuit and parts price list.

wiring diagram, layout and price list.

Post and packing : Under 10/- add ¢d.: under 40/- add 1/6 : over POST FREE.

R.C.S. PRODUCTS (RADIO) LTD., 11, OLIVER ROAD, LONDON, E.17. (Mail Order only)

YOURS FOR 107, DEPOSIT

Detailed below is a selection of

equipment available on easy
repayment terms. Whatever ———=—]
your reguirement—we stock it.
12 M thiv 18 M thiy
C'usht Deposit  pauments payments
AMPLIFIERS & CONTROL UNITS [2 of
Acousticat Quaid
MK, 11 .. %42 0 0 X1 4 0 £312 6 £210 6
Leak TL121  ant
Point One /U .. 83110 0 £} 3 0 £214 4 £11710
Rogers Junior Mk, 11 £23 0 0 £216 0 2 8 4 113 7
LOUDSPEAKER ENCLOSURES
COMPLETE & SPEAKER UNITS
Wharfedale § 0 £ 00 £ 81 £ 7 4
Goopdmans Sherw 0 £3 6 0 £216 1 £119 0
Whartedale super
12 FS AL ... .. £1710 0 £11 3 £10 2 € 1 0
Goodmans Axiom40) £16 1 0 £13 3 % 7 7 19 3
Goodmans Axiom 300 £11 5 ¥ 1.4 0 19 4 13 6
TAPE RECORDERS
' lig TK20 12 0 £10 4 £414 1 £ 5 5
TK35 2 0 €13 6 £ 8 5 £ 3 3
sound 555 o 5 0 $£17 3 £ 17 8 £1 110
Stuzzi Trans
Battery g 0 £715 2 £ 4 0 £4 6 3
*ilizabethar 5 0 £617 3 £ 17 8 £ 110
stellaphone . 30 £12 6 £1+ 1 £319 5
Sound 414 5 0 £114 6 £1 1 6 £216 9
*Plus Microphone
TRANSCRIPTION RECORD PLAYERS
Garrard 301 Stroho-
seopie .. €23 011 8217 6 £2 8 3 £113 7
Connoisseur Type B £29 5 3 £3 0 0 £210 4 £115 0
Leneo GLBS/RD (with
stereo Pickup) €2 317 £21% 6 £210 1 £l 1411
.
The Radlo Centre E & G THE RADIO CENTRE LTD.
33 Tottenham Court Road, London, W.1.
— [ : MUSeumn 6657
YOUR TAPE RECORDER CENTRE

SA\HNE DAY

VALVES * SERVICE

All Guaranteed New and Boxad
1.1 v. midzet. 1IR3, 185. 1T4, 384. 3V4. DAF31, DFJL DX)L. DX12.
DLS2, DL : ANY 4 for 27/6.

1ATGT 186/6|6X 7(-| DEN 7/-| EFJ1 6/9,PY8L 8/6
1D3 9/6|6X5G 6/6|DF95 8/6|E32 5/-| PY82 3'3
1H5GT 10/8(7B7 8/-{ DHT8 7i8|EL33  16/9|PYS3 8/3
INSGT 10/6(7C5 8,-| DHT7 /3|EL33  22/6(PZ30 18-
1R 8/-|1C3 8-/DK32 16/6'EL4l 9/6|SP6l 313
1S4 10/-|7H7 8/- DK91 8/-|EL%2  11/6/U25 15'-
185 716757 9i- DK92 8/6|E LS4 8'91U50 73
1Tt 7-17Y4 8- DK93 8/6|EM8)  9,6|Us2 7=
1U5 6/6(12AH3  9°-|DL3} 9/-| EMal 9/6/U76 716
345 10/6{12AT7  8-,DL3> 14/¢ EM84 *13/6,U78 LS
3Q1 8/6[12AU 7/6 | DL92 76/ EY51  11/8| UABC8) 9i-
381 716]12AX7 8 -| DL94 E/ﬁlEYa; 12/6|UAF42 9§
3V4 8:/6(12BA6  8/-|DL9S 18| E240 719, UBC4l 816
504G 7i-|12K7GT 7/6/EABCI) 7/9 EZil 10/-|UBF80  9/5
5V4G  11/-[12K8GT 12'6 EACH /6| EZ39 6'6|UBF3)  9/8
5Y3GT 7i8|12Q7GT 7'6|EAF42 9,6 EZ81  9/-|UCCB4 18-
574G 9/6|14S7 14/6|EB)L 56 FW4/500 10/6) UCCB>  9'-
6ALS5 5/6(19AQ5 7.6/ EBC33  ¥- GZ32 1/+|UCF80 19/8
6AM> 5/-125A6G 11 - EBCil 9/ KTJ3C  8/6|UCH42  9'3
6AMG  6/9|25Z4G 9/ |EBFéy 89 KT4l 14 8|UCHSL  9/6
6AQ5 7/-'2526G  9/-'ECC31 g/~ KT63 66 UCL82 13/-
6ATS %13, 3BLEGT 10,-1 ECC32  7/6|MH4 6-'UCL33 14/8
6BAS 716|35Z4GT 7i|ECCI3  8i-|MUIL4L 9/-| UF4l 8'6
6BEG 7/-|35Z5GT 8'6{ECC3t  9/6|NI8 8/6|UF42 15/~
6BHS 9-|43 12 8] ECC& ‘g PCC3t  9/-|UF8Y 9!-
6BJ5 7'8150CD6G 26/9: ECI'80 11/ PCK80  9/-|ULAL 9/3
6BR7  10/6|50L6GT ~8/¢ ECF82 11/6 PCF82 12'- ULt 226
6BWI  7/8 AZL 12/6| ECH37 10/-|PCL82 12.-|UL84 816
6CD6G  26/9| B36 15/6| ECH4g /6| PCL33  14/6| URIC 9/8
6F6G 8/6'CL33  16/9|ECHSL /6| P@NA4 11/-|UYIN 12'G
6K1G 4/6/CY3l 12'6|ECLS0 11L/9|PEN36C 9/6/UY2l  14'-
K7GT 61-‘D77 5:6/ECL82 11/9/PEN43 6/-|UY4l 6'6
SK8G 7'9/DAC32 10'6 EF3 /6|PL33  22/8/UY8} 718
6Q7GT  8/6 DAF9L  7/8 EF4l /6| PLS1 15/-| VP4B 9/6
6SLTGT /- DAF33 8/ }EF‘42 11'6|PLS2 8/6 VPl 6/-
6SN7GT 7/8 DCC0 10/6/EF8) (6|PL3}  10/6)VP1321 21'-
8U4GT 11'-|DF33  10'6/EF8;  14/- PY8) 8- W15 kil
BB i Postaze 6d. pic valve extra i HE
6V6GT 78 EEAERAD Lk DD BE FAM 6'9

Any JParcel lnsured Against Damage in Transit 6d. extra.

READERS RADIO

24, COLBERG PLACE, STAMFORD HILL,

LONDON, N.16. STA 4587
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Finally. do use a heat sink. 1 have found more
transistors which have been ruined by soldering
than sets using printed circuits which have been
ruined from the same cause.—SERVICE ENGINEER
(Wolverhampton).

Ex-Service Reference Numbers

IR,—In reply to Ian Hetherington's letter on
cx-Service reference numbers, 1 would like
to say that. although the actual number in question
is not included 1 do. in point of fact, have a
fairly comprehensive list.  On this are included
potentiometers and Yaxley switches.
I reproduce this list for the benefit of other
readers cven if not for Mr. Hetherington.

Potentiometer Code.

10C/8924—1 &k 52034—25 k
10C/8927—25 k 52035—50 k
10C/8929—5 k 52036—100 k
(=CLR 4003/13 = 52037—250 k
DB1307/9) 52038—370 k
10C/9328—500 k 52039—1 Meg
10W/16190—200 k 52040—1 Meg.
10W/3731—5 Mcg. 52041—2 Meg
" AP/52040— 52044—5 k 4+ 5 k
10C /8740— 52045—100 k + 100 k
10C/10719— 52046—%1 Meg + 4
52033—10 k Meg

Ex-Service Yaxley Switch Code
10 FB §48—S.P.D.T. 10 F 1257—6 connector
10 FB 847—D.P.D.T. wave change
10 FB 849— D.P. 10 F 3189—D.P.D.T.?
Triple Throw
—M. PriTCHEIT (Woking).

IR,—I have access to the stores numbers you
require, but [ find that 10C/8676 dozs not
cxist, but 10W/8676 does. This is a variable, non-
sealed resistor type 2154, IM£2-120 per cent., 1} watts,
Body sizes: 1-9/16in. diameter, 1-1/32in. depth, 3-pin

sin. long spindle. %in. diameter. plain. 7/8in.
length.—J. FRANCIS (Winchester).
" An Obscure Fault”
IR,—I was interested to read about *“ An

Obscure Fault ©* (J. Nelson. November issue).
I have experienced similar trouble on a seven
transistor portable 1 constructed recently. The
main difference with mine is that
deteriorates after the set has been switched on
for some considerable time. This condition can
be cured by shorting to chassis a resistor
limiting the amplitude of the oscillator transistor
(this I found out by accident) or by shorting the
casc of the oscillator transistor to H.T.

My receiver when working normally reccives
most of the medium-wave stations from 200 metres
lo 500 metres, making it appear rather more
sensitive than Mr. Nelson's.

One thing I am sure of. and that is that the
fault does not lic in the output stage. as when
I have injected an audio signal into the output
stage with the set in its non-working condition
the output stage has resolved the signal normally.
A meter connected in the push-pull stage gave
me a reading of 25 mA consumption (Class B).

PRACTICAL WIRELESS
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Another fault is that the set, for no apparent
reason, fades out and the place of the programme
is taken up by a violent crackling noise. This
again can be cured by shorting out the abave
mentioned items. Any clues Mr. Nelson ?—
D. NEwWMAN (S.W.16).

Electronic Flash Unit—Power Section

IR—I have had several letters from readers
who have successfully constructed the Elec-
tronic Flash described in one of my articles recently
published, asking for constructional information on
the making of a transistor power supply to replace
the batteries recommended in the article.

The circuit shown below is designed around the
OC72 transistor and gives a power supply delivering
approximately 5 mA at'250 volts. A small output
transformer can be rewound to give the correct

-turns ratios as shown in the diagram, particular care

being observed inconnecting up the windings to
give the correct polarity of outputs.

Some adjustment on test may be necessary to get
the transistor multivibrator to oscillate ; the diode
resistance combination is included in the conventional
manner to provide a ** self-starting ™ facility. In use,

sn @
AAAAAA a

4 junction diodes
H (250v)or
mets/ bridge
rectifier

VVYVVY

Circnit - of transistorised power  section for the
Electronic Flash Unit described in the Seprember
issne. :
the circuit, driven from two * flat ** 9-volt batteries,
should be switched on prior to closing the circuit
connecting the flash clectrolytic condensers, via the

charging resistance. —HuGH Guy (Sunbury).
TRANSFORMER DETAILS

Turns | Start Finish . Gauge i
100 , A B 128 sw.g.
300 D C 28 s.w.g.
300 E D 28 s.w.g.
100 F G L 28 sw.g.

2,500 H J P40 swg.

Information Required

IR,—Some time ago. 1 purchased an instrumen*
called a ™ Portable Dose-Rate Meter Type
11178." It has a 50 4A meter to register the dose.
The unit contains three thyratrons in parallel and
the current is integrated to work the meter.
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My trouble is the H.T. supply. There are a
number of contacts inside the case, but informa-
tion about the batteries is lacking. If any reader
can supply information about the unit, I should
be very gra‘eful—R. A. Y. (Chcam).

IR:—1 have a 1132 RX which covers 100-124
Mc/s which I- wish to convert for the 144
Mc/s band and should be grateful for any-
one’s help.—Jonn R, TyE (* Inter-Nos,” Swanton
Morley. Dercham, Norfolk).

Automatic Time Switch

IR,—May [ suggest a modification to the auto-

matic time switch described by E. N. Romley

in the September, 1958, issuc of “Practical Wireless™ ?

If, instead of studs around the clock face, a series

of overlapping metal strips arc bolted on, together

with slightly shorter insulating strips underneath

each, then the hands would always be in contact with

a section and would drop from one to the naxt with a

quick make-and-break action, as I have attcmipted

to illustrate in the sketch below.

Tip of hand on the

po/nt or falling onto

Direction the next contact .

~+—— of hands K, '/uleta/.srr/p -
— - — =

T T — 7

Thip insulating strip

Proposed modification fo the automatic time switch.

I should be interested to hcar Mr. Romley's
opinion.—A. W. BUCKINGHAM (Southall).

Electronic Organ

IR —I am surprised at the amount of interest
my letter in the Open to Discussion column
of the December issue of PRACTICAL WIRELESS
has arouscd among readers. and while I do not
wish to be discourteous to, or damp the ardour
of fellow readers, it must be appreciated that I
cannot possibly write out constructional dectails
and draw circuit diagrams. almost daily. for
individual enquirers.

What seems to puzzle readers most is the use
of a vibrating reed as half a condenser micro-
phone in the organ I mentioned, which is used as
the tone generator. It is very simple. Each
tongue has adjacent to it a stud, which can be
a brass screw, the studs are mounted on an
insulated strip and are adjustable. The strip must
be firmly mounted for these studs must not
vibrate. as there will be a potential of at least
200 volts across tongue and stud, so beware they
mever touch.

It is better that this voltage should be in
steps of 200, 300 and 400, controlled by a switch,

PRACTICAL WIRELESS
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and in no circumstances must this be supplied by
the amplifier's H.T.: it must bc entirely separate,

All studs and all reeds are respectively connected:

very carefully and negative goes to the connected

studs and positive to the connected rceds. and the

latter with all their frames are earthed. The

studs go to the grid of the amplifier. or pre-

amplifier through a 100 kilohm rcsistor and a

.1 uF condenser to earth.

[ doubt that many readers could undertake
the building of a complete reced organ. so the
interested should buy one. There arc thousands
tucked away in the country which could be bought
cheaply. Buy as simple a one as possible, and a
harmonium if possiblc. that has bellows and an
air chamber. an American organ is drawii. not
blown. and has only the bellows. If therc are
more than one set of rceds block out the others
with cardboard or plastic material, also for a
start use the exiSting bellows and air chamber.
you may fit a powecred blower later. Also do
not to be in a hurry to discard stops: couplers
could be useful. Your ingenuity is called for
in any such conversion, and since it is conversion
I suggest no hard and fast rules can be laid down.
—R. H. COWTIAN (Thetford). .

Beginner’s Constructional Course i

SIR,—I recently suggested that I would like to
see one of the “ Beginner's Course ~ radios
constructed by an absolute beginner. You were
good enough to arrange, through your query
department. that one was sent to me by a reader
from London. E.5.

The radio concerned worked when the reader
put pressurc on various parts. and he often left
a pair of pliers resting on onc of the valves.
The volume control did not work and the valves
lit up like old fashioned bright emitters.

On inspection I found that the following points
accounted for all the troubles:

I. Components not done up tight.
not tight.

2. Nearly every joint was of the “dry™ type
with the tag not tinned with solder.

3. The filament transformer fitted was not of
the type recommended.

4. Some joints had “ whiskers ” ol stranded wire
not soldered in a safe position.

[ put these matters right and on test the
receiver worked very well—E. V. KinG (Author
of Beginner's Coqstrllclional Course TI).

Earth tags

’

“ Making Ohm-meters’

S!R,—Therc is an error in Mr. Kendall's article
on ohm-meters in the January, 1959, issue.
On page 878, column two, it is stated that :
_Rm(V1-V2) _Rm(Vl)
Rx= Vi or Rx——ﬁ* — | ohms.

This second expression is wrong; it should read :
Vi
Rx4Rm(\72A— 1) ohms.

Using the values given in Mr. Kendall's typical
calculation, the first expression would give about
1,357 ohms.

Using the formula I give, the correct result is
about 358 ohms.—W. E. THompsoN (St. Leonards).
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““ Unaccustomed as | am—

... Yel

1 Weeks Later

He Swept Them Off Their Feet!

In a dazc he slumped 1o his seat. Failure . . . when a good
impression belore these men meant so much. Over breakfast
Lext morning, his wife noticed his gloomy, preoccupied air.

“ What's the trouble, dear? ™

“Oh . . . nothing, I just fumbled my big chance last night,
that's all 1"

*John ! You don’t mean that your big idea didn’t catchon '™

* 1 don’t think so. But Great Scott. | didn't know they were
going to let me do the explaining. I outlined it to Pell—he's
the public speaker of our Company ! | thought he was going
to do the talking ! ™

** But, dear, that was so foolish. It was your idea—why Ict
Bell take all the credit ? ~ They'll never recognise your ability
if you sn back all the time. You really ought 10 learn how to
spcak in public!”

“Well, I'm too old to go (0 a class now.
haven't got the time!"”

“I've got the answer to that.
Here—read this. Here's an internationally known institute
that offers a home study course in effective speaking. They offer
a fice book entitled How To Work Wonders With Words, which
tells how any man can cevelop his naturzl speaking ability.
Why nct cend for it ?°'

He did. And a few minutes’ reading of this amazing book
changed the entire course of John's business career. It showed
him how a simple and casy mcthod, in twenty minutes a day,
would train him to dominate one man or thousands—convince
one man or many—how to talk at business meetings, lodges,
banquets_and social affairs. It banished all the mystery and

magie of effective speaking and revealed the naturzl Laws of
Conversation that distinguish the powerful speaker from the
man who never knows what 10 say.

Four weeks sped by quickly. His associates were mystified
by the change in his attitude. He began for the first time to
voice his opinions at business conferences. Fortunately, the
opportunity to resubmit his plan occurred a few weeks Idler
But John. this time, was ready. * Go ahead with the plan,”
siid the Managing Director, when John had finished his talk.

And, tesides, 1

Where's that magazine? . .

1 get your idea much more cicarly now. And I'm creating a
rew place for you—Ikere's o at the top in our organisation
for micn who know how to 1alk !

And his newly developed tatent has created other advantages
for him. He is a sought-after speaker for civic, banquets and
lodge affairs, Social leaders compete for his attendance at
dinncrs because he is such an interesting ta’ker. And he lays
all the credit for his suceess 1o his wife's suggestion—and 1o (he
facts contained in this frece book—How To Work Wonders With
Words. For wwenty-five yvears the Speakcrs’ qu\’ICE has been
provnr;, to men that abxlny to express oneself is the result of
training, rather than a natural gift of a chosen few. Any man
can absorb and apply quickly the natural Laws of Conversation.
With these laws in mind, the faults of timidity. self-consciousness.
stage-fright and Jack of poise disappcar : repressed ideas and
thoughls come forth in words that sparkle with brilliance, charm
and power.

Have you an open mind ? Then send for this frec book How
To Work VWenders With Words. Over 100,000 men arnd womea
in all walks of life have found in this book a key that has opened
a veritable floodgate of natural speaking ability. See for yourself
how you can become a popular and dominating speaker ! Your
copy is waling Ior you—-free. Enclose 3d. stamp for postage.

‘Send for this Amazing Book
Now Sent

THE SFEAKERS' SERVICE,

(Dept. PWL/ES]),
Marple, Cheshire.
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RECEIVERS & COMPONENTS
TELEYISIONS, 9in. models. £7/10/-;
12in. models, £13/10/-; 12in.. 5-chan-
rel models, £19/10/- each, all work-
ing, carriage paid. Send for list.
TOMLINS, 127, Brockley Rise. Forest
Hill, S.E.23. (FOR 5497.)

SPEAKER REPAIRS, Cones/Fieids
fitted, Clock Coils Wound. L.S

REPAIRS, Pluckley, Ashford. Kent.

FM-AM STEREO
Radiogram chassis- CB8
Paired output, 4 W. used on radio.
A hand-built quality receivar.
Only £29, with 2 spealors.
BEL SOUND PRODUCT3S CO,.
Marlborough Yard, London, N.I7.

MAINS FROM 12v. CAR BATTERY,
American Dynamotor Unit, runs 200/
250 AC/DC radios, televisions, tape
reccrders. etc.. from 12v. car battery,
continuous duty, perfect. cost £25.
80/-; s a.e. full details. SCIENTIFIC
PRODUCTS Cleveleys, Lancs.

"LARGE STOCKS

Manufacturers’ and Governmant Surplus
Equipmant : Valves, Meters, Condensers,
Resistors, Transformars, Chokas, Switches,
etz ete. Callers only, Usual shop hours.

N. R. BARDWELL & CO.
81/83/83a, Sellers Street, Sheffizld, 8.
Phone : 52885.

OPENING OFFERS at Bargain Prices.
Bendix -Receiver R.A.10, 4 waveband

superhet, 150 kc/s-10 Mc/s. 8 valves.
Superb receiver for communications,
boat, ete. (Conversion, P.W., Sept..
1957 £4/15/., plus 7/6 carriage.
APN-4-LORAN 15-valve Raceiver
(6SKT, 5U4G. etc.). valves only cost
more. Only £3/17/6, plus 10/- car-
riage. Post only to: JASP 42,

West Bar, Sheffield. 3.

® KINGSLAND
ELECTRONIC COMPONENTS

We open our first trading vear with
this stupendous ofter.
One pair throat microphones. 50 assorted
resistors, approx. 150 assorted screws.
one dial pointer 2ft. 2in. screengd lead with
sockets, one 5 Henry 200 mA. choke, 2
electrolitic condensers. radio Knobs, toggle
switches. Octal valve bases, vibrators. one
pair M.C. earphones, onz waveband switch,
4 Co-Ax. plugs. one box of assorted coils.
cartridge fuses, 3 potentiometers, one WW
multiplier, 24 assorted condensers, one
Festoon lamp and holder. one coil PVC
wiring-up wire, plus one file. one drill bit,
one acrwdriver and one B.A. spanner. 35/

p. & D.

AR ~\l)l(| CILASSIS WITH OVER 200
USEFUIL. PARTS, consisting of con-
densers, resistances. valve holders. chokes,
switches. relavs. coils. nuts and bolts, etc..

% l)R'll D RESISTANCES, 10'-,
35 PASSORTED CONDENSERS, 10/ p. p.

(|\|‘5 HENRY CHOKE .2 AMPS. 7/8,
p.p. 1/5. Open all day Smturday. personal
callex’ welcome.
se, l\inn'wlaml Road. Shorediteh.
1 SHO 6572.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATES: 5/6 per line or part
thereof. averaxe five words to lmo,
minimum 2 lines. Box No, 1/- ¢xtr:

Adyert isements mast be brey
addressed 10 Advert
Manager, “ Practical  Wireless,”
Tower  ifouse, Southampton St

steand, London, W.C.2,

PETHERICK'S RADIO SUPPLIES

9a, WESTCOMBE, BIDEFORD, N. DEVON

FERRITE SLAB AERJIALS. Medium
Wavz, 7/6; Medium and Lonz, 13/8 with
circuits

CRYSIAL SET COILS. M & L with cir-
cait, 2/6.
DUAL RANGE COILS th‘\ Reaction
winding with circuits. 4/- each
CRYSTAL DIODES, 1/- eacn 10/o doz.
TRANS SIURS. Red pot or Green/
Yellow, 7/8: White Spot or Rei'YelIo.v 15/-.
Special R.F. GOLD SPOT, 18'6.

9001, .0023,

REACTION CONDENSERS.

.0005. All at 4/- each

V\l VES. EL32, EF35. SP31, 6J3G. all 3/9

lll-,h\Rl\(. ATD with Plag ant Lead, 12/3

eac

'l‘l{ ANSISTOR SET CASE in Aluminium,
X 21" x 1" with suggested layout. 4/3.

\’ \IH LOOPSTICK €COIL with Transistor

Circuxt 4/5

ABOVE SENT POST FREE.
PLEASE PRINT NAMI; AND ADDRESS.

MIDDLESBROUGH.
on N.-East coast. Radio. TV com-
ponents, FM Kits. Gram. Cabinets,
Tape Decks. Leak Amplifiers. Valves.
etc. Callers only. PALMERS, 108,
Newport Road. (Phone: 3096.)

Largest stocks

METERS (NEW BOXED JMLO.S)
Ammeters. 6" round, switchboari mounting.
moving iron. 50 cycles. A.C. scalel C-30.
Price £4. postage 3/6. Ammeters 2" round.
moving coil. complete with shunt. 5 m/a
basic movement. scaled 0-23. Prics 10/6.
postage 1/6. Voltmeters, movinz coil, 2°
round. 10,003 ohms resistance, scaled 0-50.
Price 10/6. postage 1/6. Voltmetars, 2i°
round, moving iron, 50 cycles. scaled 0-30D.
Price 17/8. postage 1/6. Cheap Radio &
Electrical Components. S.A.E. list.
SPEED BLECTRICS, Rol ons Yard,
ireh 3asford, Nottingham.

st..

P. HARRI

ORGANFORD

DORSET
AME Rl( AN 5 in. MI-FLUX P
SPEA in 6 in. dia. metal cabinets.
ideal ca 25/- (3/8). \\ll' RICAN
POLICE CAR® TRAN TIERS for
6 v. !nput. 30-40 Mc's crystal con-
trolled. Output 30 watts. £12/10'- (20/ ‘)
AMERICAN PORTABLE TRANS-
MITTER  RECEIVERS for 6. 12 or
24 v. input, 27/39 Mc/s F.M. crystal con-

trolled. Outnut 2 watts,
DST-100 RUCLEIVERS,

£17/10'- (20(-*).
£18/10/- (30{-*).

5ft. DELUXE AMERICAN 2! {n. TUBU-
LAR MASI SECTIONS, telescopic. 1%/6
AMERICAN

(5/- reduction on quantity).

ft. PLYWOOI) MAN
fittings. £35 (spscial). Tk
MITTERS, new, less valves. /80 Mci
£410/- (30/-%), ll!s REC hl\ ERS, 60/80
Mcis, new, less valves. £4/10/- (30/-*)
WODEN CHOKES, 2) H.. 400 mia. 20/-

5/-). RECTIFIERS in cafxlnets 100250 v
A 10 110 v. 700 main, 50/- (101, MODUL A
\vatt

TION TRANSFORMERS. Woden 85
audio, pri.

1,703 and 2,500 ohms C.T..
J ohms C.T., 201b 45/2- (711’312

6 1t, BENDIX l'l( ANSMITTI

. totally enclosed, full lenzth
r, takes standard r: anels, £6

E.H. T. POWER I'N C.

to 3,07 v. 5% mta, sm>othel. 3 cwt.. £25

(spzcial).

Amounts in brazkets are carriate Gngland

and Wales*. Include; 10 - returnable case.

49-paz2 list over 1,00) diJerent items

available,

We have vast stocks of ** hits and pieces.”

Please send your requirements--we can

probahbly help.
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_ __ _ _(Conmtinued) _

NO. 19 WIRELESS SET MANUALS.
not photostats. 12/- ea., G.
EATON, 5%, Yoxall Rd., Shirley,
Warwickshire,

COMPONENTS, Valves. Tubes. etc.
write or pnonc for free list. ARION
TELEVISION, 4. Maxted Rd., Peck-

S.E.15.

ANNAKIN

Test Set Portable No. 2. Ranges 1.5 v.,
3v.. 13D v.,6 mA.. 60 mA., 5,000 ohms.. 25,000
ohms. Has 2!in. M.C. meter (calibrated).
Range switch. In Bakelite case 5iin. X
4 5 168in, x 4'in. A handy little tester at
the verv low price of only 45/- ea., post 2/g
(less battery).

Dise Magnets. }n.D x lin. Very powerful.
With labels numbered 0-2. Useful for schools,
etc. Naw. 3d. ea.. 2/6 doz.. post extra.
Thermoslats, Operate at Freezing voint.
0K ror Frost Warninz Devices. Adjustable.
Uszl. 2/- ea.. post 7d.

ham, (New X T152.)

Vibrators. 12 v. non-sync. 4 pin. New.
48, post 9d.

Carbon Mikes. With breast-plate and
harness. Mouthpiece. Plug. Only 3/- ea.,

post 1/6

Rectifiers. Selenium, €-12 v. 1 A, Bridge,
4/11. post 9d. 6-12v. 3 A. Bridge, 10/-, post 1/6.
200 v. 250 mA. § w.. 6/~ post 1/6.

Tranx, Unit 81 Wlth 6 valves. 1-3A4,
381, 3-1L4. Tranx. on aDDFO‘
100 me. A reﬁlly great barzain., 36/6 ca.,
post 3/5.

Mains Transformers. Quality potted iobs.

253 v. In. 423-0-123 v. 134 mA.. 12 v, 100 mA .,
Out. Oaly 15/- ea.. post 3'6.
Mike ‘rransforiners. 130-1 ratio. 1/ ea.

post 9d. Most of previous bargains are stitl
in stock except 1143 equin. ani 80 ohm
resistors. Above prices Mainland only.
S.AE. for Lists.

23, ASHFIELD PLACE, OTLEY, YORKS

SOUND RECORDING
TAPE/DI!SC/TAPE Tranfer. 1,800ft.

LP pew tape. 37/8. Mixer Units for |
aua’ity work. SOUND NEWS, 10,
Cuflard St. London. W.1.

SALE OF TAPES

Surplus quantity of branld new 859" tapes
available on reels in hoxes, 11/6 per reel.
postage free, for a minimum order of four
reels. Single reels may be_callel for at
12'6 each. Threz days money back guaran-
tee if dissatisfied,

STANLEY SCHOFIELD PRODUCTION3
LTD., 6, 7 & 8, OLD BOND STREET,
LONDON, W.1. MAYfair 4642/3

SERVICE SHEETS

SERVICE SHEETS for sale and hire.
Radio/TV. S.A.E. enquiries.
PALMER, 32. Neasden Lane, N.W. 10.

SERVICE SHEETS AND VALVES

S.A.E. 2njuiries. NEW VALVES, Guaran-
tead 3 months. retura of post (ECH2L,
N30, U237, 6BGSG, EL'}J GZ34, EF33, EL34,
EL37, 6LD2). L1, 12C3. 15/- each) (ECC3l.
ELS4, EZ8), ECC83, KCF3), KF35, PL32, 10/~
each). GZ32, ECF39, 18/- each.

JOHN GILBERT RADIO
20, Lixtension Shepherids Bush Market,
London, W.12. Phone : SI11E 3)52,

SERYICE SHEETS. Radio/T.V. Sale

and hire: s.a.e. with inquiry.
SULTAN RADIO (PW). 23b, Albert
St., Tunbridge Wells: Kent.
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TV SETS

12in. UNTESTED TABLE MODELS
Nute wonie of thes? sets ar? working (som2 may have
dud tuhes or ather components), moatly ou Channels

I or TII. Mot makes aviilable, but please state
#n alternutive. These sets texceptl for a few I'ye
types) all contain  miuiature valves and  wre
nearly all later
ACO DG types. £ I =

Carr. & pasking 10
T.V. SETS, ¥ valves. speakers amd tubes,
2 and 1in., 12in., 15/-. Carr., ete.. Y-
5-CHANNEL T. Table models, tested pictures

hiefore digpatel oot {ubes, tuneible all B.B.C.
stations, all top makas. £3. Carr., ete., 10 -,
13-CHANNEL T.V.s. Consisting of a H-channe!
B.B.C. IV, with separate mains-driven Band 111
vonverter (n2w, listed £7). £11. Carr, ete.. 10 -
Satisiaction or Money Back Guarantee. 10 returued
unused within 7 days.
STAAR GALAXY SPARE.‘)
prices. N ALK

TV TUBES

FACTORY REVACUUMED. ALL GUARANTEED
G MONTH3. Carriage and insurance 12 6.
bue to the inereasing demand fur our superior
Jtelevision (ubes and the small number of returus
we are now n,hle tu effect a substantial reduction in
their prices. Iy all types of Muliard, Mazl,
Brimar, op2, Fmitron,
«atho lion, lable ex-stock.
All 9ir, and 10i 'yDes, 22’15/-

All 18ia,, 14i in., £3/19-,
Jaeept thosz listed

1,000 available, Tau

Ferranti,

T
MW3IiT4, 3 31, ¢

CRM/125, MW3L8, 12, CRM 43,
MWIL L, CRMI52. Al Mullard Miu., £4 10,-.
All 17in. Types, £415'-.

2lin. Types, £7,10.-.

TRANSISTORS, Red spot, T.F.. 7'- 1 White Spot.
R.F., 12 8. lLatest " Top Hat" Ediswan XBlot,
12 6. S.AE. Jdetails.

GUARANTEED P.M. SPEAKERS.
Standard 3 ohms, es-e.nripment, laeate

performance guaranteed. 3in., 9,-
4, 12/-; Sin., 9-; v x 4, 14
RECTIFIERS 12V,

Neleninm.
-7,8; 12V A..886:
ll m
230V

2oV, ROm A

28
SinA, 18 -5 230V, 3o0omA.. 23/-.

GUARANTEED TV VALVES
24-HOUR SERVICE

6 3[124X7 SOIF‘U 79 rYs 8
6 6|12 T 7 "R 8
9 -1 T T - 9
6 6|2 96 2
[ 96 8
682 11 - 7
482 8 - 12
938 86 9
586 T 78 9
86 76 9,
68 39 []
96 11'- 9
11- 76 7
11 - 9 -1 8 L v
68 786 10- U 11
2 56 A8 UNo] 13
& 8- 11 - VAR g
3 7. 96 UL 9
4 128 98UBCIL 8
K 96 T\\'l!B-I(IH’ 9
9 78 9/ 9
9 66 9
n g6 8
8 88 9
9 9= 1 9
1 9
[}

_1
-
=

00 .00 0D en D 00—

1218 PL3:;
4 - PLis
5 - PLY1

14 - PL82
8’ PLN3

50013) 8,6 Y50
list Valves, Lowdspenkers, T.V.
sened . in stainps tor
12-PAGE LIST OF %50 SKIPS
Al iteams Loss 50, aid poat free for a duzcn.
Fost 13 in £ Min, 9b. No €C.0.0, 10,400 2N1PS
FOR CALLERN.

TECHNICAL TRADING CO.

350/352, FRATTON ROAD,
PORTSMOUTH

Tubes, ete.,

For tnll

scription. * Higa  Fidelity.” 50/-;
**Radio and T.V News.” 35/6;
© Audio.” 3§/-. Specimens: ** High
Fidelity,” 5/-, others 4/. each. Full
catalogue free. WILLEN LTD. (Dept.
40). 9. Drapers Gardens. Londen.
E.C.2.

POWER IN PACKETS.—H.T.s at the
right price. 64 x 87 x 4lv.. 10/9;
162 x 12 x 3v.. 10/9 115 setr: G7iv.
4/6. Send 1/- for new 20-page cata-
logue (refunded on first purchaser.
-St"z'm) for new list only showing new
items including Meter Rectifiers, H
and FW 240v.  Rectifiers. Aldis
lamps. smuall Ncons, etc. . d.
DIGGINS. 129/133. Radnor  St..
Hulme., Manchester, 15.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

FOR SALE
100 BAYS of brand new ad]ustab‘
steel Shelving, 72in. high x 34in.

wide X 12in. deep: stove enamelled.
dark green: sent unassembled: €-shelf
Bay, £3/15/-; sample delivered frec
quantity discounts. N. C. BRO
LTI:.. Eagle Steelworks,
Lancs. (Tel.: 63018.)

Heywood,

SEND 4d. STAMPS for
Finest clhassis. cabinets and grams.
Unique easy terms. M. Richards,
Du;ﬂ(old, Carvoza Rd., Truro, Corn-
wall.

Hi-fi guide.

MAINS RADIO IN YOUR CAR, com-
plete unit, runs 200/250 AC/DC radio.
television, tape recorders. ete.. from
12v. bhatterv, perfect. cost £25. 80/-,
stamp  full detajs. SCIENTIFIC
PRODUCTS, Cleveleys, Lancs.

ORGAN BY MILLER, authentic 2 key-
board and pedalboard console. com-
plete, 2 Philips amprs., 2 spkrs.. re-
quires overhaul. Details: NEW 2330.

T.V. AERIALS 25/6, For all LT.A. chan-
121/%15. Outdoor or loft. 3 elements. P. & P.

AERIALS 15/9. B.B.C. indoor type.
Folded dipole with 12ft. Co-ax cable fitted.
Postage 1/8.

T.V. ALRIALS 7/9, For all channels com-
plete with Co-ax cable For use indoors or
n the loft. Postage 1/3.

DUKE & CO. (Dept. D.2.),
621/3, Romford Read., Manor Parl. ¥.12.
Tel. ILF 6001/3

AMERICAN 'MAGAZINES. Year's sub-

OUR NEW @.P. RANGE

(Quam,ity Production)
Veneered in  TOLA
with choica of shades.

QP E5

h Price £9.19.6 or 30 -
dep. and Y moathly
pavments  of 0 4.

|
1

@, I DD R PRARB 1 I DI BPOR RRRT BRADR B

Motor board 28in. x 14in.

‘.Rau‘ingmm rabinet
motor board 18in. X
14in., control panel
15%in. X llin., bhaftie Bk
16in. x 13in. $Sliding 13
door covering gram.
Prics £12.12.0or 38 -
d and % monthly payment: of 25'7,
N NEW  TLLUSTRA 3]
CA showing full details of
many other new designs. to :
1

QP 18

AL L STAMEORD (Dent. €29),
84. Weymouth ‘Terraee (off llackney
Road, E.2). FPhone ;: SHO 5003
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FOR SALE (rontinusd)

AMAZING OFFER.—Originally £40-
£100 each. Ekco, Pye. HM.V., Mar-
coni, Philips, Murphy, ete., 9-10in.
’I‘e.evxslons complete, not working.
50/- eaci; carriage paid; immedinte
dispatch: 12in.. £5/5/-; 15in., £9;
Philips 17in. Projection Televisions.
£9/15/-. TOMLINS, 127, Brockley
Ris2, London, S.E.23.

WANTED

URGENTLY REQUIRED, new Radic.
Television or Industrial Valves. Also
od and obsolete tvpes. Cash prices
offered for anv quantity. Write, call
or phone: MIT 6202. 201, Streatham
Road., Miteham, Surrey.

ALL TYPES ol Valves wanted. PL81,
ECL80, EYS51, U25, PCF80. PZ30.
etc., etc.. best cash price hv

STAN WILLETTS. 43.
Spon Lane, West Bromwich, Staffs.
(Tel.: WES 2392.)

A PROMPT ECASH OFFER for your
surplus Brand New Valves, Speakers.
Components, Test Instruments, etc.
R.H.S., 155. Swan Arcade, Bradford. 1.

URGENTLY REQUIRED, Radio or
Electrical Goods of all tvpes, large
or small lots. We collect and pay
cash. 22, Lathom Ave., Morezambe.
Lancs.

WANTED VALVES

All types for prompt cash. Musc be

new State quantity.

WILLIAM CARVIS LTD.
103, North Street, Leeds, 7.

SITUATICNS VACANT

A.M.I.Mech.E.,, A M.Brit.I.R.E City
and Guilds. G.C.E, etc.. bring high
pay and security. * NO pass—no
fee '" terws. Over £537% successes.
For details of exams and courses in

all hranches of Engineerine. Build-
ing. Electronics. etc.. write for 148-
page handhook, frce. B.LLE.T. tDept.
242B). London, W.8.

CiITY AND GUILDS tElectrical.
ete.). on " No pass—no fee ' terms.
Over 95% successes. For details of

modern courses in all branches of

Electrical Engineering, Applied
Electronics. Automation, ctc.. cend
for our 148-page handboox. frec and
post frec. B.IE.T. (Dept. 242a),

29. Wright's Lanc, Lom‘on WS

T'V AND RADIO, A M.Brit.l.R.E
City and Guilds. R.T.E.B.. Cert
etc.. on " No pass—no fee T terms.
Over 95¢ cuccesses. For details of
Exams and Courscs tinciuding
practical anparatusy in all branches
of Radio. T V and Electronics, write
for 148-paze handbook. free. B.I.LE.T.
iDept. 242Gy, 29, Wright's Lane.
London. W 8.

THERE is a national
Mercantile Radio Officers. Why not
make Communications your carcer ?
You can be assured of a sea-poing
appointment aftvr. gualifving at The
School of Marine Radio and Radar
1AS.T. Hamble, Southampton.
For  details, apply Commandant,
quoting A.12 —
(Continued overleaf)

shortage of
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EDUCATIONAL
INCORPORATED Practical Radio
Engineers lhome study courses ot

radio and TV engineering are recog-
nised by the trade as outstanding
and authoritative. Moderate fees to
a limited number of students only.
Syllabus of Instructional Text is frec.
The - Practical Radio Engineer,”
journal. sample copy 2/e, €.000 Align-
ment Peaks for Superhets. 5/9.
Membership and Entry Conditions
booklet. /-, all_post free from the
SECRETARY. 1P.R.E. 2). Fairfleld
Road, London, N.8.

WIRELESS. See the world as a
Radio Officer in the Merchant N?flvy 8
ees:

chort training period: low
scholarships. ctc., available. Board-
ing and Day students. Stamp for

prospectus. WIRELFSS COLLEGE.

Colwyn Bay.

THERE is a national shortage of
Mercantile Radio Officers. Why not
make Communications your career ?
You can he assured of a sea-goiug
appointment after qualifving at The
School of Marine Radio and Radar
tAST.). Hamble. Southampton.
For details. apply Commandant,
quoting A.12.

1+
EXAMINATION

Time is vital to ysur child. Write NOW
for FREE 24-page GUIDE and Test
stating age ot child to (Dept. M.8),
MERCER’S
CORRESPCNDENCE COLLEGE,
69 Wimpole Strcet, London, W.I.

LYONS RADIO

LTD.

Dept. M.P,, 3, GOLDHAWK ROAD,
SHEPHERDS BUSH,LONDON, W.i2
Telephon2 : SHEpher Is Bush 1723

LOUDMATLER SPEAKERS.—Handle up
to 8 watts. with output transformer, speech
coil 7 ohms. Mounted in wood case approx.
9 x 8 x 7Tin. Ex-Covt. Ly Tannoy. PRICE
ONLY 17/6. post 3/6.
VIBRATORNS.—Standard 4-pin U.X. hase
non-synchronous type : 6 volt, 86 12
volt. 5/-. Post 9d.

POWER UNITS TYPE 234.—Input 200/
250 v. 50 cps. A.C. mains, Qutput: 250 v,
approx.. smoothed D.C. at 100 mA and 6.3 v.
A.C. at 5A. Two-section choke condenser
filter unit gives exceptionally good smoOth-
ing. For bench or rack mounting. size 19 x
7 x 10in. deeb. Front panel fitted with
switched meter to indicate input or ovtput
volts, Supplied in good condition and
working order. PRICE ONLY 63/-, or less
meter. 57 6. Carriage 9/6.
ELECTRI( SOLDERING IRONS.—By
famous maker. 25 watt lightweight (weigh
approx. 5 0zs.) with Pencil Bit and warning
lizht in handle. 230/250 v. SPECIAL PRICE
18/6, post 1 -.

FRACTIONAL ILP, MOTORS.—CC0/250 v
50 cps mains. 1.200 r.p.m. Approx. 3in.dia. x
3in. with lin. dia. spindle x iin. long. Suit-
able for Tape Decks. Grams.. model opera-
tion, etc. In new condition. PRICE ONLY
18/6 each. or 35/- pair. Post 2i-,
RECEIVERS TYPE 83.—Ex-R.AF. 13-
valve superhet communication receivers.
Frequency range 2-20 Mc/s (15-150 metres) in
4 switched bands. Valves emploved are 3-
CV1053. 2-CV1932, 2-CV1347. 2-CV587 and 1
each CV1054, CV2Li. Vil03. With crystal
controlled scale check, B.F.O. noise limiter.
magic-eye tuning indicator, etc. Power
requirements : H.T. 263 v. smoothed D.C.
at 65 mA. and L.T. 12v,. A.C, or D.C. at 1.8A.
In good condition and working order com-
plete with valves and plugs. PRICE ONLY
£9.15.0, carriage 9/6.

DRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

® AERIALS
® TURRET-TUNERS
@ CONVERTERS

Our LT.V. service ofiers a complete beforz
and after sales advice.

Your fproblems settled by return mail.
Whether novice or expert, let our extensiva
I.T.V. experiencz CRsur2 y>ur success.

AERIALS

@ 5 ELEMENT add-on .T.V. aerial at 39/
complete with universal clamp brackat and
cranked stand-off arm.

8 ELEMENT, as above, 51/5.

@ EASIFIX.  All acrials pra-cssembled and
collapsed for transit.

@ EASIMOD.  All aerials can b2 modified
to double arrays if found necessary.

ACCESSORIES

@ CO-AX. High grade low-loss cable,
8d. fer yard. (Any length supplied.)
@ DIPLEXERS (filter boxes). Skirting board
type. 10/3. Outdoor type, 13/~

@ NOTE : Outdoor type is essential il
using existing downlead for BBC/ITV.
Indoor type is optional with separate
downleads—olten used to avoid changing
over aerial leads.

IF IN'DOUBT :—We advise using a separate
downlead for best results on V.
STATE YOUR NEEDS or ASK OUR
ADVICE. We can supply any accessories
from wall nails to chimney lashings.

TURRET-TUNERS

The famous BRAYHEAD Turret tunz
£6.19.6. Plug-in adaptor o suit ysur
particular T.V., 7/6.

@ EASIFIX. Over 600 modeis can be altersd
to up-to-datz turret tuning and LT.V.
by simple plug-in technigue.

@ GUARANTEE. If you are unable for any
reason to obtain succassful LT.V. with a
turret tuner wa will allow full credit
against an external converter (see below)
on return of th2 tunzr undamagei.

External CONVYERTERS

@ No external converter can equal the
performance of a turret tuner, BUT OUR

EXTERNAL CONVERTER comes vary
near to it.

@ Handsom=2 appearance.

@ Easifix—in fact, dead ecasifix ! Plaze
on top of T.V. and connect up. No
Alterations to T.V. necessary.

@ Efficient. 2 valve circuit—th= best
external converter on the market for

Not junk, giving re-radiation,

the money. o R
. 19.6.

etc., but a first-class job.
Accessories, 7/6.

VALVES AND COMPONENTS

@ We have useful stocks of these, suitable
for Radio or T.V. constructors, AT VERY
FAVOURAGBLE prices. Write us for advice
or quotations. We can save you POUNDS.
PLEASE STATE SET MAKE AND MODEL
NO. AND CHANNELS REQUIRED WHEN

"ORDERING EQUIPMENT.

WILSON

48, CATHAY, BRISTOL, I.
{Tel. : 57819 or 26242.)

Mail Order Only. Terms C.W.O.
Fostage 1/6. Above2 £2 Free Except Aerials
’6,

’
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be TRANSISTORWISE!
be POCKET-WISE!

“RECO "
MIDDY
TRANSISTOR
ONE KIT
(Medium and Long
Waves)
or Medium and

Short Waves.
ﬂ 47 x 347 s 3"

Sensitivity control for wezk stations,
vari-Q ferrite rod zerial for maximum

—h

gain. with "' Sonotone ' miniaturc
carphone and bzttery. 27/6, p.p. 2/-.
“RECO " MIDDYGER TWO

TRANESISTOR KIT
(Medium and Long Waves)
Variable Regeneration control with
high-Q ferrite rod aerizl. Completc
with ' Sonotone ' miniature ear-
phona and btattery. 59/6, p.p. 2/3.
“RECO ™ MIDDYGEN THREE
TRANSISTOR KIT
(Medium and Long Wavcs)
Regeneration control for maximum gzin

in poor reception areas. Quality
‘* Sonotone ' miniature earphone with
lead. nttractive case, On Test Home
and Continental Stations. No Aerial.
Complete kit with ‘Latrery, 726,
p.n. 2/3.

** RECO "

TRANSIGEN

THREE KIT

(Medium and

Long Waves} )
Size 637 x 453” x I1". Entirely self
contained ( no external aerial required).
Features oscillating detector stage using
R.F. red yellow spot transistor 2nd two
A.F. green yellow spot. '’ Sonotone ™’
super dyramic miniature carpiece with
moulded ear insert. On test, this
receiver tuned in the ‘' Third,””
“Home’," " Light,'"" and, after dark,
Radio ‘Luxembourg. A.F.N., Radio
Eireann and many others. The receiver
was tested zt 2pproximately 50 miles

from the rearest transmitter. Com-
plete kit. 75/-, p.p. 2/6.
“RECO "
SUPER
SPECIAL
THREE KIT

{Medium, Long and Two Short Wave
Bands)

Our latest receiver kir, with ' Sono-
tone ’' super dynamic miniature ear-
phone giving improved tonal quality.
i rod aerial for sensitivity.
vity control for distant stations.
A fine transistor kit complete with 1.5
v. battery. 75/-.

“RECO ™
PUSH-PULL
FOUR KIT
As above bultI .
with push-pu
output  stage {\#
and 2}in. loud-
speaker which L
fits under red plastic speaker grille.
99/6, p.p. 2/6. Size 61" x 41" x 11"
“RECO " PUSH-PULL ADD O
UNIT. Complete with 2lin loud-
speaker Casesizeasabove. 69/6.p.p.2/3
PRACTICAL WIRING DIAGRAMS
PARTS PRICE LIST, ETC., FREE WITH
KITS OR /3 each.
AFTER SALES SERVICE

RADIO "EXGCHANGE CO.

(Dept. P.W.)
27, Harpur Street,
Telephone 2367

Bedford



www.americanradiohistory.com

February, 1959 FRACTICAL WIRELESS 1025
Brand new, individually NT62A  4/- | SU2I5CA 3E29 6KBG  7/- | I2ZWR7 6/- | 813 70/~
. oD3 6/~ 4/9 |(829B) 75/~ | ¢K8GT 8/- | I1SD2 6/~ | 815  80/-
checked and guaranteed OzZ4  5-|TTH 3/~ | 4Al 4/6 | 6L5G 6/ | ISE 8/- | e43 7/6
OZ4A 5/- | U8 12/6 | 4DI 2/6 | 6L6 10/~ | ISR 7/6 | 872A 35/
Fél 2/6 | VEES  5/- | ST4 10/~ | 6L6G 86 | 1982 S/~ | 954 i
PEN46 5/9 | VISC6 46 | SU4G  T7/- | 6L6GA 8/6 | 26D7 8/~ | 956 3/-
: PENI4l 4/~ {v2023 8/- | 5Z3 8/6 | 6L34  4/6 | 35T 30/~ | 1625  6/-
PEN220A V2D33B 8/- | 6A6 5i- | 6N7GT 7/ | 30/44 6/~ | 1626 46
3/~ | VRS9 g/- [6AB7 5/ | 6SA7  T/- | atfp 19 | 1629  4/6
AB64 416 |EASO 16 | HP4IOI 6/- | PEN1340 6/~ [ VR150/30 6AC7  5/- | 65G7 7/~ | 45 7- | 7193 1/9
AC/DD 2/6 | EACSI 4/6 | KBC32 S/- | PM2BA 3/6 7/6 | 6AG5  5/6 | 6SH7 S/ | 53A 3/~ | 7575  5/—
AC/HL 2/6|EB34 . 1/)9|KF35 5/ |PM2DL 3/6 | VS110 4/- | 6AGT  8/6 | 65)7 7/6 | 58 6/~ | B0I0AR 22/6
AC/P  2/6 | EBC33 6/~ | KR&/I  3/6 | PM2HL 3/—|VT25  8/6 |6AK6 7/6 | 65K7  5/6 | 59 6/— | 8020
AC/PI  2/6 1 EC52  4/6 | KRN2A I5/6 | PMADX 3/- {VU33  2/6 | €AL5  5/6 | 6SL7GT T/- | 7IA 4/6 | 9001 5/—
AC6/PEN ECS4  3/6 1 KRN3 I5/6 | PM2C2 7/6 | VUIIl 3/- [€AMS  8/6 | 6SN7  SI6 | 76 9/~ | 9004  4/-
5/- | ECC32 4/- | KT2 4/- | PTIS  8)- | VUI20A 3/ | ¢AMé  7/- | 6SN7GT 5/6 | 77 6/- | soce 4
ALEO  4/- | ECCOI 5/~ [KT30  7/-{PT25H 7/6| W42 T/~ |6B4G 46 | 65Q7 &/6 | 62 8/
ARé 2/6 | EF8 &/- | KTWe2 4/-| QP21 6/~ | Yé6 8/- | ¢B8 6/— | 6557  8/- | 83 12/~ | e ihod
ARP3 3/~ |EF22  7/3 | KTWé3 6/6 | QP25  §/3| 1A3 3/6 | 6BSG 3/~ | 6VEG 6/~ | s3v  p2)- | Cathode
ARPI2 3/- | EF36  5/-|LP2 3/- | RGI-240A | IASGT 5/- | €C4 5/6 | 6XSG 6/~ | 89 6/~ Ray
ARP24  3/6 | EF39  S§/6| 1S58  12/- 17/6 [ 1823 11/~ | 6C5 ¢/~ | eD2 2/6 | 21GLF 3/= |  Tubes :
ARP34  4/6 | EFS0  3/- [LS7B  12/- | RG3-250 1B24 1§/~ | 6Cé 416 | 9D2 3/~ | 210VPT 31—
ATP4 33— | EF55 6/~ | MH4 4/ 17/6 | 1826 11/~ | 6CEG 5/~ | 1IE2 5~ | 217C 17/6 | 3BPI 25/
ATP7 56| EF91  7/- |MH41  6/6 | RG4-1250 | IB32 [0/~ | 6Dé Si- | 11IE3 5 | 220vsG 3)- | SCPI  42;6
830 3/6 | EF92  7/- | MHLD6 46 9/~ | IDEGT &/~ | 6F6 T- | 12A6  5/- | 446A 14— | SFP7  45L
BL63 6/ | EL32  4/6 | ML4 4/6 | RK34 3/ | IL4 4 | 6FEG (- | 12AH7  T7/- | 4<4¢B  14)- | SMPI_17/6
D4l 3| ELOL V6 [ML6 6/- | RKR72 5/6|ILDS  3/6 |6FBG  8/- | 12C8  7/6 | 7cSA 4776 | VCR97_ 10/~
D77 S/- | EYSl 476 | MS/PEN 6/~ | RKR73 5/6 | ILN5  5/— | ¢FI2 7/~ | 12El 2276 | 7158 97/6 | VCRSITI0/-
DD620 4/6 | FAIS  4/- | MS/PENB | SP2 4/6 | 2A3 8- | 6G6G 3~ | 12He 216 | 7I7TA 86
DETI9 1/6 | GDT-4B 4/- 6/~ | SPAB 716 | 2A6 7/~ | 6H6 2/3 | 12ISGT 36 | 801 6/ Special
DET20  2/6 | H30 5/- | N34 8- | SPI3C  4/6|2C34  2/6 [6H6GT 19 | 125G7 66 | 803  22/6
DH76  4/9 | H63 3/6 | MRISA 3/~ | SF4l 2/9 | 2D4A 4/~ | 65 S/- | 12SH7  4/9 | 8CS 30/- Valves :
DLSIO  4/6 HL2 2/6 | NR6! T/~ [SPel 219 | 2x2 a)- | ¢j6 5/- | 1257 &/~ | BOTAMER 417A  15/-
EI148 2/~ | HL 3/6 | NT37 STV280/40 | 3A4 6/6 | €K7G_ a4/~ | 125K7 5/~ &/6 | 723A8 52/6
EI323  1/9 HL42/DD&' (4033A) 14/ 14/- 13824 3/ | 6K7GT €/~ | 12517 7/ | g07BR  6/- | 726A 276
All Orders below 10/-, P. & P. /- ; over 10/-, 16 ; Ordcrs cver £2 P. & P. {ree.
Brand new original spare parts Hallicrafter’s $27 Receivcrs, 27-143 R.C A, Master Oscillator (V.F.0.) with
for ARS8 Receivers. Mc/s. Fully reconditioned, £20.10.0, stability of €.0007%. Frequency range
Please see advert. Dec. issue. delivered free. N °

SCR.522.
cluding all valves, 45/-.

HRO. Mains. I50/230 v.
Supply Unit, complete with
checked, £3.9.6. P. & P. 2/6.
High Resistance Headphones.
ohms.  Brand new, cx boxed.
Type DHR. 10/6 per pair. P. & P. [/-.
Low Resistance Headphones, trand
new, type CLR, 5/-, DLR, 6/6 per pair.

Transmitters (BC625), -
P P. 5/-.

Power

valve,

4,000

P. & P. /-

Modulatnon Transformers (U.S.A.
Collins), primary imp. 6,00 ohms.
C.T., tecondary 6,C0 chms, 20 W., 9/6
each. Post free.

Microphone Transformers. Balanced
input 30 or 250 okms. U.S.A. manu-

facture, 7/6. P. & P. /6.

813, Ceramic Valveholders, 3/- cach.
P. & P. f/6.

Marconi Signal Generator. TFI44G:
85 kefs, 25 Mc/s. Made up to new stan-

ARBED and L.F. Receivers, completely
overhauled and tuned, £60 and £57.10.0
respccuvely Completely rebuilt with
P.V.C. wiring, £85.

Complete V.F.O. Unit from TX53.
Freq. range in 4 switched bands from
[.2-17.5 Mc/s. Two V.T. 501s as oscillator
and buffer, 807 as driver. two S130s as
voltage stabilizers. Qutput sufficient to
drive two 813s in parallel Slow motion
drive directly calibrated in Mc/s. Provision
for crystal control, metering of buffer
and driver stage. Power requirements
400 v. and 6.3 v. D.C. Can also be used
as low power transmitter. In excellent
condition with valves and circuit d|zgram
£5. P. & P. I5/-.

P. C. RADIO LTD.

170 GOLDHAWK RD.,

2-20 Mc/s with built-in constant frequency
tone generator. Regulated A.C. power
supply 115/230 v. and fitted with
plate and volt meters. Valves line-
up : Electron  coupled  osciilation
3Q5(2). Buffer amplifier—07, tone
generator—6AB7(1), 6F6(1), regulated
power supply 5U4(2), €Y6(5), 1852(1),
VRI50/30(2). Brand new, complete in
grey crackle steel cabinet size €7in. x
22in. x 17%in.  Fitted with full-length
door at rear with standard [9in. panels.
Can be used 3s complete TX with exist-
ing 807 output. The botrom half of the
cabinet with 3 blank panels being empty
ready for installation of complete R.F.
modulator and power unit, thus making a
complete totally enclosed compact TX.
Circuit diagrams and working instruc-
tions supplied. Price ccmplete with

dard, £70, delivered free. ; .

0 . Ives, €27/10/- each. Supplies strictly
Telephone Handset, Stznderd G.P.O. M '
et New 10Ar B P W.12 SHEpherds Bush 4946f | .iod.

| PERSONAL CALLERS WELCOME |
—

An  Eleetronie Organ for the Home Og??d““ l{(),;/éll’ M&(L)wnﬁi:/gonls\/[&ui;l ¢1r5\ H A c SHORT-WAVE
b e glas - ew . 1/8. a
Constructor, by A. Douglas, 15/-. Postage Taoge AnC /D%Z ety gd uttable . = OB Q UIPMENT

“orl(l Radio HMandboolk, 1859, by Hans
Johansen, 14/8. Postage 1/
R.S.G.B. Radio Amatew
1959, 3/6. Postage €d.
Brimar Valve and Tele
No. 7. 6/-. Postage 9d.
The Radio Amateur Operators’
hook, 1859, 3/6. Postage 6d
T.V. Fault Finding, by Data Publica-
tions, 5/-, Postage 6d.

Electronic Novelties for the Constructor,
by Bradley. 5/-, Postage
Oscilloscope Faguibment € uits for the
Constructor, Easterling, . Post 6d
We also have a full range of Slide Rules
and Drawing Instrument Sets. Send for list.

UNIVERSAL BOOK CO.

12 Little Newnort Street, London,
w.C2

Call Book,
Tabhe Manual

and-

(ad;oining Liéle Street)

MULTIMETER KIT FOR 1 mA METER.
Ranges 10, 100, 250, 500 v. A.C. and D.C..
.5 v, D.C.. 10, 100, 1.000 mA. D.C.. ohms to
200 K. Kit comprises : Ready adiusted
three-range 19, shunt, Salford rectifier, 7
high-stabs 1%, 1 w.w. res..
10%,. w.w. pot.. 3 p. 4 w.and 1 p. 8 W. switches.
circuit and instructions. 35/6 rost lree.
Circuit 9d.
NEW CIRCUITS. MM40 40-range multi-
meter for 500 nA meter, 9d. Gadget for
increased sensitivity voltage measurements
in high-resistance circuits, 8d.
SHUNT FOR 1 mA 100-0HM METER.
Ranges 10. 100. 1,000 mA.. 1°, accuracy. 8/6.
SHUNT FOR 500 1A 500-0HM METER.
Ranges 5, 50. 500 maA.. 1°, accuracy. 8'6.
Postage extre. S.AE, with enquiries, please.

PLANET INSTRUMENT CO.

25, Dominion Avenue, Leeds, 7

Wwww americanradiohistorv com

Noted for oer 20 years for .
S.W. Receivers and Kits of Quality.

Improved designs with Denco coils ¢
As surplied to Technical Colleges. etc.
onc-valve Kit, Maodel **C Prie ° 25'-
‘Two-Valve Kit, Maodel ** e 5
New Addition: Model *

Super sensitive ‘“ Al Dry’ Receiver,
Special incl. price, Completz Kit, 77 -.

All kits complete with all components,
accessories  and full instructions,
Before ordering call and inspect &
demonstration  receiver. or rfend
stamped. addressed envelope for
descriptive cutalogue and crder form.

“H.A.C.” SHORT-WAVE PRODUCTS
(Dept. THY, 11, Old vlm:ul sireet,

London, W.1,
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3-VALVE T.R.F. TRANSISTOR

““ Eagy-to-Build ” Radios -

Complete Parcels. All components available separately.
CIRCUIT
FOR

DIAGRAM & BUILDING INSTRUCTIONS
ANY OF THESE, 1/6 each, post free.

MIDGET T.R.F.

For 200/250 v. A.C. mains, med. 4-VALVE'S =T
& long {fvave. Can bz built com- PORTABLE For 200/250 v. A.C. mains, M /HE
plete for £5/10/- plus 2/6 post. Uses 7 transistors and | med. & long wave. Uses PORTABLE
germanium diode. Can double-purpose valves.  Can Med. & lon o ave
4-VALVE S/HET Be builc complate for | be built complete for £4/19/3 : B .
For 200/250 v. A.C. mains, med., | £9/19/6 plus 3/6 post. | plus 5/- post. o s
long & short wave. Can be built 3/6 osot (on! ba;teﬁies
complete for £7/19/6 plus 2/6 post. TRANSISTOR AUDIO AMPLIFIER e Z

LASKY’S F.M. TUNER

200/250 milliwatts. Can bz built complete for 79/6 plus 3/6 post.

Can b2 buil¢ completa for £5/12/9 plus

MAINS/BATTERY  ver-
sion can be built com-
plete for 9 Gns. plus 3/6
post.

OR SUPERHET TUNER

3/6 post.

Printed Circuit varsion of the TRANSIST
G.E.C. 912 "' F.M.Plus,”” Can be Battery operated.
built complete for £7/19/5 plus

3/6 post.

20,000 VALVES IN STOCK 42, TOTTENHAM COURT ROAD, W.l. Telephone :  MUSeum 2605,
Erland nelw sfuhplus and impBov;d 370, HARROW ROAD, PADDINGTON, W.9. LAD. 4075 and CUN. 1979.
valves, also full stocks ot B.V.A. -

valves and C.R. Tubes, List post Open all day SATURDAY. Half-day Thursday.

frez.

PLEASE ADDRESS ALL MAIL ORDERS TO HARRO'W ROAD.

LASKY'S (HARROW RROAD) LTD.

SPECIAL OFFERS

*RY'APN-4 RECEIVERS, containing : 4-6SK7GT, 3-B4G.
one each 6SNTGT. 6SATGT, VR195-30. 5U4G. 6H3GT, 6SL7GT.
BS.iHGT;now reduced (while the present stock lasts) to 80/-
ounly.

IST RECEIVERS. 150-235 me/s :_two tuned detec-
31D8GT and two A.F. Amplifiers, 957. Power Require-

mants 135 v. and 1.5 v. Brand new, only 30/-. P.P. 5/-.

*1-196 SIGNAL GENERATOR, 150-235 mo/s. One valve 957
in a self blazkinT oscillatdr circuit tuned by a parallel line.

gogver Requirements 135 v. and 1.5 vi Brand new, only 20/-.

“BC-949 RANGE CALIBRATOR @ contains a resonating
circuit to produce micro-second pulses of 12, 60 and 120 musec.
Valves : 6SLTGT. 613 : handsome steel case with carrying
handle. Brand new. only 15'-. P.P. 4, .
TROTATING BEAM AERLAL BASES. tubular, 2in. dia.
X 6It. high. with rotating handle (worm and wormwheel) and
azimuth indicator, 35'- ; 6{t. extension masts (max. of two per
base). 15 - each. P.P. 12/8.
BIRRAND ‘EW HIGIT CLASS  MAINS ENERGISED
SPEAKERS. Save weight and ¢xpense by saving a choke.
61in. 63 onms fleld coil, 3.5 ohm sp. cHil. 8/8.
61in. 1,000 ohms field coil, 5 ohm sp. coil. 8'8.
61in. x 12in. 1.000 ohms fleld coil, 4 ohm sp. coil, 12 8.
10in. 68 ohms field coi i
BIRAND NEW . SPEAKERS, 5in.. 3 chms, 16/6 ; 6lin.,
3 ohms, 16/6 ; 64in. x 10in., 4 ohms. 22 6 ; 8in.. 4 ohms. 1%-:
8in..3ohms witih 3/7.00) ohms matching transformer. 22'g; Bin.,
3¢ ohms. 17,-. P.P. 3/ per speaker.
LARGE STOCK OF VALVES AND METERS. Please send
s.a.e. for lists.
COVIPREIIENSIVEE RANGE OF sSMALL COMPONE
resistors. condensers, switches. etc., all attractively priced.
available in the self service section of our retail shop, at :
85. Tottenham Court _RRoad, London. W.1. Near Goodge
Street Station,

Telephone LANgham 8403

Z & | AERO SERVICES LTD.

Heasl Office : 14, South Wharef Road, London. W.2.
Tel. : AMBassador 0151/2

Please send mail orders am(i) all correspondence to the Head
flice.

coil. 1%/6

We urgently require Recelvers BC-348 and ARSSD.

Frep To AMBITIOUS
I This 143-page Boolk ' ENGINEERS !

Have you sent for your copy ?
* ENGINEERING :

OPPORTUMITIES’

is a highly informative
guide to the best-paid
Engineering posts. It
tells you how you can
quickly prepare at home
1 on **NO PASS—NO
FEE” terms for a
recognised ecngingering
. qualification,outlinesthe
~ widest range of modern
| Home-Study Courses in
1| allbranches of Engineer-
ing and explains the
benefits of our Employ-
ment Dept. If you're
earning less than £20 a
week you cannot afford
to miss reading this
unique book. Send for
your copy to-day—
FREE.

--- FREE COUPON=-~~;

Please send me your FREE 148-bage |
“ENGINEERING OPFORTUNITIES™ «
.

' a
1 Subject or Ecsam. .
S that interests Me....iceieeerennremenassosronnne

+ British lastitate of Engineering Technolog

WHICH IS
YOUR PET
SUBJECT ?

Mechanical Eng.
Electrical Eng.
Civil Engineering
Radio Engineering
Automobile Eng.
Aeronautical Eng.
Production Eng.
Building, Plastics,
Draughtsmanship,
Television, etc.
GET SOME
LETTERS
AFTER YOUR

B.Sc.
A.M.Brit.:R.E.
CITY & GUILDS
GEN. CERT.
OF EDUCATION
etc., etc.

.
:4 09 B, Coliege House, 29-31, Wright's Lane, ¢ B I E I
0 Kensington, W.8. H
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h//u/ save yp ﬁra test set ?

-you can have one NOW

Don't be at a loss waiting for a test set until you have sufficient
money saved to buy one. You can have one of the well-known
M.1.P. Series 100 Multi- Range test scls sent to you almosc at
once. A deposit of 47/6 secures. Balance payable over 6 or 12
months. Cash price £12.7.6.

Extended Terms
Degosit 47/6 and 6 monthly payments of £1.15.0
Deposit 47/6 and 12 monthly payments of 17/11

% 21 SELF-CONTAINED RANGES covering :

£0-1,000 d.c. volts. 10-1,000 a.c. volts. 100 Microamps to 500
Milliamps d.c. 100 Microamps a.c. 0 to | Megohm. 0to 10,000
ohims.

All voltage measurements

.. and d.c. 10,000
ghcmsagcr vc‘:Il.are o “u I-TI'HA.HGE
TEST SET-SERIES 100

MEASURING INSTRUMENTS (PULLIN) LTD.
Electrin Works, Winchester $t., Acton, Londen, W.3.

Please send illustrated leaflec of the Series 100 Test
Set with details of new easy payments schemea

e e e B
R

NAME ...

GDO.23 ADDRESS T T R
POST COUPON FOR FULL DETAILS—Mm —m—— . ... . E259
IT’S SIMPLE 2 GARRARD TA Mk. 2 4-speed Single
Record Unit with GCP.U. ... ... £ 15 8
Yes ! YOU can build professional cquinment without (st gear ! GARRARD. RCI;’-I/“D Mk 1. 4-speed
D%, oo, chikusasts, batt helclied dom" tiome | | Auto-changer with GCE Pick-up....... £13 13 1)
5 < ook, &3 < dists 2
(lill!lll(l'ls. cte., of many veceivers, tape recorder, oscilloscope. G:\RRAR!) 4 H.F. 4-speed Slnglg Record
I\l‘ {l()l:“l‘l lll‘li(xlzit;&lllr:z.\ll.“hl l{‘o;-lgyeyég)l”“ power Unit WLlh Tl’AIZ Transcription Arm
S e Gia, constriction. seldering and scrvicing vand g.(;8 Pick-up.........oo £09 7 10
:,[I}.tigl)]?)“; é%[gftl}llitl(\:w[zmoqtl)leétos greea(@1|lﬁbigsk?{sb,F w:\th or(gjer: W.B. PRELUDE Bass Reflex Console
Biom s l‘k’g”lﬂL" ﬂetsh”m(gmaéanalr results first “t,ylg ! . l'Ph]§ um(rln Cabinet ... £11 11 0
confirmed by many hundreds of genuine testimonials receive W.B. PRELUDE Hi-Fi Console Cabinet
3 > d3- 2
[Tl Ve 65 (e (el TS0 Hatilia S (D canil 8 thouses tape-deck, amplificr, tuner, etc.) £13 13
NOWHERE IS THERE A BOOK SO VALUABLE T0 THE W.B. T359 cone Tweeter..................... £1 15 0
NOVIGE CONSTRUCTOR AND EXPERT W.B. H.F. 1016 Speaker.......oo.oeienine. £88 0 0
RODING LABORATOR'ES W.B. H.F. 1012 Speaker...oooooiieniennne. 419 9
; N COSSOR 3 valve 3 watt Amplificr Kit,
Hurn Airport, Christchurch, Hants complete with 2 speakers.................. £ 15 0
COSSOR 6 valve FM Recciver Kit, with

10in. x 6in. speaker........ooovieiiiiin. £15 15 0
COLLARO Mk. IV Tape Transcriptors £25 0 ¢

TESTOS(OPE MAI N s ?c\lye(')rorLl]'ll?—\l“\\l/‘Sll‘?)(\)'llih 6 Trdnus.lor 2- 210
TESTER wave Pocket Receiver Kit...........o..l. £11 15 0O

TRANSISTORS.  Yell./Gr. Spot (A.F), 10'-;
Yell./Red Spot (R.F.), 15/-; Mullara OC70,
21/-; OCT7I, 24-; OC72, 3¢/-; OC44, 40/-

g%h%?%:%’é%‘? g ALL The Above Items Sent Carriage Paid.
andard Mode ; COMPONENTS are still available f
range 100/850 volts A.C. SNTS are still available for all OSRANM
D.C. - Dual Model : mnfr’f 1:30 and ' and MULLARD Circuits.
100/850 volts A.C. o 1

Write for mterzstmg leaflet 29F - Send 9d. in stamps for Hiustrated List.

: L. F. HANNEY

BOOKLET—" Hints on Elecirical Testing. post frez li-. 77 LOWER BRISTOL ROAD, BATH
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(‘()\ T, METAL BLOCK I'APER
SRS, 500 v. 8-10 mid.. 3/9.

M CTURERS  SURPLUS

MAIN RANS, Primary 200-250 v.

Universal Mtg 350-0-350 v. 100 m.a.,
¢.3v.4a. C.T., 0-4-5 v. 3 a. only. 18/9.

W ()l\\l)
OR

.\A
110-122-134
"00 watts, 50 C.p.5.

EX R . Size 14-10-8%in. high.
Well ventilated. black crackle finished,
undrilled cover. IDEAL FOR BATTERY
CHARGER OR INSTRUMENT CASE.
OR COVER COULD BE USED FOR
AMPLIFIER. Only 9/9. plus 2'9 postage.
Size 8, x 13¢ x 6f ins. with undrilled.
well ventilated cover finished in stove
grey enamel. Suitable for charger or
instrument ca:e plu% 219 post.
a SOVT. ACCUMU-
I\e Only 5:8 each,
post 2/6. 6 lor 276, carr. 36,

VALVES (NEW)
6J5

i9 5/9 | ECCol 4/
719 6J6 319 EF80 7/
79 6VeG 79 EBIL 4/
8/9 | 6X4 6/9 EF9l 8
8/9 | 6XscT 89 |EL32 3
89 | 616G 11/9 [KT41 8!
9'9 | 807 79 | KT6l 9!
5/9 | 12A6 79 | EZ90 6!
8/9 | 15D2 4/9 | EL84 10/
89 | 3BZ4GT 8/9 | MUI214 9/

6SLGT i
GSNIGT 8/9
TS ECC83 9/9 | SP6L

GA 7!

VOLU \ll- CONTROLS with long (fin.
diam.) spindles all values Jess switch,
2/9. with switch, 3/9.
EX-GOV l SMOOTHING
257 mA. 20 H 200 ohms o
200 mA. 3-5 H Parmeko 50 ohms -
150 mA. 10 H 100 ohms
120 mA. 12 H 100 ohms
109 mA. 5 H 100 ohms
80 mA. 20 H 900 ohm
63 mA. 5-10 H ...

2'9

CHOKES
)

RADIO SUPPLY CO.

C.W.0, or € ()I).
Post 1/9 extra under £2,

under £5,

SPECIAL OFFERS: Elcctrolyties,

150 mnid. 450 v.. 3/ mall .0005 mfd.

2-zang. 4/9 ea. \\cstlnghouse Recti-

fiers 260 v. 20} mA.. 7'0.

CO-ANXTAL CABLE, 7 ohm. lin.

8d, yd. Twin-Screened Feeder 11d. vd.

14 WATT AMPLIFIERS, Unused and
in gocd order but store soiled. For 200-
200 v. A.C. mains input. Outputs for 3
and 15 ohm speaker. Inputs for *mike "
and CGram. Limited number complete
with valves. Only 8 Gns., carr. 5 -.
JUNCTION TRANSISTORS
Brand new R.F. tvpe. 17/8.
EXTENSION
SPEAKERS
Ready [or use in
walnut veneercd
cabinet.
61in. 2-3 ohms, 29'11.
gin. 2-3 ohms, 359,
Very limited number

{current production)

Terms @
under £1.

No €.0.D,
2/9

AF. 7

TROLY ll(
NOT EX-GOV

Tubutar Ty [M-~
1

Can _Types
16 mfd. 350 v, 111
16pF 450 v. ... 2/9
32pF 350 v. . 241
32 mid. 450 V. 4/9
100 mnfd. 450 v. &/9
8-8pF 450 v....2/9
8-16pF 450 v. 3/11
16-16uF 450 v. 4/11
32-32pF 350 v. 4/9
32-32pF 450 v. 5/9

00 19 100-100mtd.350v.5/9
T00-700 mfd 6v. 1/8 | 100-200 mid.
3,000 mfd.6v.... 3/19 ! 275 v. .. 89
HNEADPIO? Brand new. Low re-

sistance. Only 6/9 pr.

(LEEDS) LTD., Dept. C, 5&7 COUNTY
(MECCA) ARCADE, BRIGGATE, LEEDS, 1

LUCASG v,
22 AJIH.
TOo

. Brand
New Sealed.
price

avallable at
only  29/6.
carr. 4/6.

lll' AVY DUTY BATTERY CIFARGETR
<IT. 12 v. 30 amp. (Two outputs each
12 v. 15 a.). Suitable Garages or transport
firms. etec. Kit consists of Mains Trans.
A.C. 200-250 v.. 2 Rheostats. 2 Ammeters.
¢ Fuses (Panel Mounting). 4 Terminals,
2 F.W. Bridge Selenium_Rectifiers and
£9.19/6. carr. 17/6.
VIBRATORS. ©Oak and Wearite syn
chronous 7-pin 2 v., 7/8. 6 v., 8'9, New,

RIZ TRANT SPEAKE R\ Tannoy.
8 watt, 7-5 ohms. Only 25/- each.
EX-GOVT. MAINS TRANSFORMERS.
Al 200-250 v. 50 ¢/s input.
250-C-250 v. 60 mA.. 6.3 v.32a..63v.1

Circuit.

a. Potted 41-3{-3in. .. .. 1119
Pr. C-110-200~230—250 v., 275-0-275 v.
100 mA. 63 v.7a,5v.3a 21/9
23"—0 -230 v. #0 mA. 126 v. 1.5 a. 5V, o
9
250- 0 250 v. 150 mA, 5 V. 3 a.. 16/9
350-0-350 v. 130 mA. 6.3 v.5a.. 5v.3a. 2719
450-0-450 v. 250 mA. 63\'3a &Jv
la,5v.5a. .. 49/9
125 v.3a.5v.3a 12/9
0-21-26-28 v. 15 amp. "A.C. Conservative

Govt. ratinz (marked with D.C. raling
after rectification), 89/9. carr. 15/-.
-20-25 v. 24 a. (Gov. rating) 79'6, carr. 15/-.
l!\bl LATED STAPLES. tin. Boxes
100, 1'- ea.. 10/ doz.. £5'10 per gross.
5 CORED FLEX. Rubber Insulated.
14/36. 1/3 yd.. 50/- 50 yds.. £4 per 100 yds.

P e i i M

ALFRED PADGETT

40 MEADOW LANE, LEEDS, 1l
Tel. ; CLECKHEATON 2866
12in. T.V, Chassis complete with focus

Coil, ete, less valves 15/-. Carr. 5 - Ultra,

Plcssev. Banner. Marconi, ete.
Tabie T.V. Cahinets 5 -.

12i
12in. Console Cabinet 20 -. Carr. 7.6.
for table R G, Hi-Fi cases. cte.

Carr.

We can supply any valve removed from

10in. and 12in. T.V. chassis for 8/ each.
EF80.4'-.

or Marconi. All tested up to standacd.
New SBEPL Tube 10 -, Post 28,
screen for tubz 4/-. Posy 296,
13/-.

6'-.
Ideal

6AMG 3 -. DPost9d. Mazda, Mullard

Base and
Or complete
1

Meavy Duty Pots, 209 ohms 10 watts. 3in, |

4 - each, Post 19
4'in. dia., 4 -

Us0 6 3.
KTwW61 2/-.

Post 1 9.

5Z1 6/6. X063 6 8.
GK7

watt~
New Valves.,
DH53 66. Uli 66,
954 1 - SSNA 4 - 6H 6(|.
EF530 & 155 1 -.
VRI137 6.!. HL" 13.°
Electronic  Serab, Units.

Trausmitters. spares of all kinds.
weight. Hall cwt. 10’- net. Carr. 12 -

2 Bd.  2X2 1/~

Receivers.

Mixed R.ulm Paaels full of Resistors. Con-

densers. etc. 5 - per doz. Post frec.

New Magic l4.
Type Y.H5 ¢ mlet“ with hasz.
and panel bracket 5/-. Post 13

New Pots. Less switch 250K preset or lin.
spindle 8d. each. Post9d. 4'6do:. Postiree.

New Co-ax. Caple, 75 ohms. multi-strand
B.B.C. or-L.T.v. worth 13 per vard. Our
price §i1. per vard. Any length Cuf Post
free.

P P P PPl P e ™

e,

resistors

00.00) ohms. 100
2 -
EFa0 1 9. Red

Sold by

Removed {rom ejuipment

TRANSISTOR SUPPLIES

Red Spots, 7/6; White Spots, 15/-;
Yell./Gr., 10/-; Yell./Red, 21/-: OC70,
. OC71, 24/-; OC72, 30/-; OCA45,
i OC44,40/- ; XA102,40/-; XAIOI,
35/-. ' Sub-min. Electrolytics : 5, 8,
16, 25 and 32 pF, all 3/6 each. Teletrnn
Compamon—all parts with printed
circuit, £5/11/6 ; Repanco Mini-7,
all parts. £11/ 5in. P.M. Speaker,
18/6 ; 2lin., Ardente Transfor-
mers, D239 and D240. 10/- each ; T1079,
12/-; D131 and D132, 12/9 each ; D167,
12/-. Mullard Circuit Trans, Driver
.P., 13/6 and 18/6 ; output to 3 ohms.,
13/6 and 18/6.
BARGAINS.—These prices include post.
Phones (H.R. Ex.-Gov.), 6; Power
Hand Mikes, 6/6 : Crystal Inserts,
4/9 ; Super 75 Ohm Coax., 8d. yd.;
Condensers, variable air, .0003, 4/-;
000%, 6/6 ; 0005 T.-gang, 7/6; Morse
Keys, 3/3.
TERMS.—Cash With Order, Post
Extra ; excess refunded. Don’t miss our
notes on transistors—send 8d. stamp for
same.
INEPPERIMENTAL
SUPPLIES
8 & 10. Granvilie St., Sheffield, 2

-

MORCO

Tel. : 27461
35/-

RES/CAP. BRIDGE , 2%/,

Checks all types of res:stors, condensers
NGES

Built in I hou.. Direct reading
READY CALIBRATED
Stamp for detaiis of this and other kits.
RADIO MAIL (Dept. PK) _ .
Raleigh Maws, Raleigh Strest, Nottingham

Forrest

Transistor Transformers for
Quality Equipment

H.W. FORREST (Transtormers) Ltd.

349 Haslucks Green Road, Shirley,
So!:hull Warwicks. Tel.: SHIrIey 2483.

ROTARY SWITCHES

superior Waler Switch., Spindle Type.
Renowned Manufacturer. Unopened
boxes. Otlered at fraction of cost.

Single Pole. 8 pos., &/- each, 18/- doz.
3 Pole. 3 Pos. (2 Bank). 2'6 each. 22/~ doz.
3 Pole. 3 Pos. (3 Bank), 3'- each, 30'-doz. ~
4 of each type (12 switches), 25 -.

———HEADPHONES
istance, Top Quality, boxed.

Resis
Single C.L.R. Earphone with
(Idcal

1816
Headband & Lead (S.G.B.). 3 6.
for Crystal Sets, Telephones etc.)
Postage and Packing extra 1'6 per 1tem.
High Guality Short Wave Components.
Stamped envelope for List.

HA.C. PRODUCTS (C1cme™)

11, Okl Bond St., London, W.1.

1-Finger Pianist

Build vour own electronic keyboard
and play everything! Send for free
feaflet. Guitar. cello. flute and trumpet
are all easy. Write now. . .

¢ &S, 10 Duke St., Darlington,
Co. Durham
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INTRODUCING THE COMBINED POWER PACK AND AMPLIFIER FOR
THE “MAXI-Q” PRE-SET OR VARIABLE F.M. TUNER WHICH NOW
OFFERS YOU A COMPLETE RECEIVER

Full constructional details, point-to-point wiring dia-
grams and alignment instructions for building the
" MAXI-Q ° COMBINED POWER PACK AND
AMPLIFIER, PRE-SET F.M. TUNER and also the
VARIABLE TUNED version are given in Technical
Bulletin DTB.8, 1/6.
POWER PACK AND AMPLIFIER. This unit consists
of Mains Transformer, EZ80 and F.CL&2 valves, Volume
Control complete with mains on/ott switch and is housed
‘...6'5’:&0" in a gold-finished case. Power supplies available for any
" TRIMMERS tuner—Heater 1.5 amps at 6.3V. H.T. from 220 V. at
S0 mA to 265 V. at 20 mA.
The unit is available completely wired ard ready for use
al< £5/10/-, plus 2/6 carriage or available in kil form at

3 | 6AMG
: FI2ANE

€260 PRE-SET F.M. TUNER. Completely punched chassis,

5 ez TN

- screens and bronze-finished covex, 19/-. Station Indicator
POWER PACK & AMPLIFIER ™, |”-w, \”| Plate, 1/1. Three-position switch, 4/3. Station Conderscr
CASE, DIMENSIONS - L 2 Trimmers, 3-9 pF. 2/-.
e3/8"x 4lfe"x 51/ 1 2 RATIO DISCRIMINATOR TRANSFORMER. RDT

£ I]'l o VH.F/FM, PRE-SET TUNER 1'10.7 Mgs. Sccondary winding of bifilar construction,
. AR casy DIMENSIONS =, iron dust core tuning, polystyrenc former, silver mica

e By O 63/8°x s'fe"x sl/4 condensers. Can size 1%in. sq. >~ 2iin. high, 17.6.
LF. TRANSFORMER, {FT.11 10.7 Mc/s. Miniature

L.F. of nominal (requency 10.7 Mc’s. The QY of
each winding is 90 and the coupling critical. Can size 13;16in.sq. - 1Zin. high, 6/6.

COILS, TYPE L1, T1 and T2. Specially designed for use in this unit, are wound on polystyrenc formers complcte with iron
dust core tuning, 3/11 each. .

THE ** MAXI-Q * PRE-SET F.M. TUNER is available completely wired, assembled, valved and houwsed in a aurdily meade
gold-finished cover at £8/11/5. plus £3/8/7 P.T.— £12 (carriagc 3/-).

VARIABLE F.M. TUNER completely assembled at £7,172, plus £3 2 10 P.T.=£11 (carriage 3-).

GENERAL CATALOGUE covering technical information on full range of components, 1{3, post free.

TRADING TERMS for direct postal orders, c.w.0., plus appropriate postal charge. Please send S.A.E. with all encuiries.

DENCO (CLACTON) LTD- (Dept. P.W.), 357/9 Old Road, Clacton-on-Sea Essex

CONSTRUCTIONAL DETAILS

SON’
s Vaﬁ’?? l;FLIGTErantiYSTS FIRST'CLHSS B E ¥T E "‘* )

y 1'6
W o ¥ I 1| RADIO COURSES. . |||mes, ro i oo o

e
1,

Please add 3d. postage. f:mt - 12 volt, 78. BWITCHES, {oscie.
FULL RANGE OF T.S.L. HIGH \ f AL BPDLT, 16, (OMMAND RECEIVERS,
STABILITY ! WATT 10Y, RESISTORS GET A CERTIFICATE M or's ne\\.lt: é.«l\-es. nmied, wave (1.532-1.3 me v,
B s 7680 nsel 82 8 (post ). Conversion dita
€. each. Any Quantity Post Frea. QUALIFY AT HOME—IN SPARE | | [cire. o (AR BADIO. 16, LF. FTRIF 375, e,
Goldy_ipot (VIR2)y Transistors 24'- TIME ‘“:tg valves, 37 8. VIBRATORS, Mulh.r
Red/Yellow Transistors e 211- . q . N FEHC 2 v pin, 7 8, RUF.28, R.F.27, poiod o %0
Green'Yellow Tranaistors Post Afterd brueli. intensely JRLenesting: study 18- + ). DYNAMOTORS (post % 6); 12 v. to
White Spot Transistors Freo —undertaken at home in your spare 230 mALanl 63 v, 25 AL 116 6 v b
S.T.C. TS3 Transistors t|m_€—-YOU can secure your pro- t mi.. 12 8. METAL RECTIFIERS :
Red Spot Transistors ... fessional qualification, Prepare for SO I 4 -1 240 v. B0 mAL 3 85 1000,
W.B. 2! inch Speaker ... YOUR chare in the post-war boom i‘f_'"»h 78. CHOKES, L., 10H, 120 waA..
Celestion 2! inch Speaker Poss in Radio. Let us show you how! Soreenel. 78 5 11 200 wiA., 4 8. SWITCHES.
Sub-miniature Electrolytics Free wafer. 1p diw ab. 2 80 Ip 11w 20, ip 2w Jh. 3 6.
1.5 and 8 mfd., 15 v.w. 3~ each

— FREE GUIDE -—— [ || iroe, Muirheat 112wk, 7 6. RIS, uew
§ W ) . A ~ N . tuidition, tested, with vlbook, £7.10.0 (Rl
A ansidyno I T The New Free Guide contains 132 10 . VARIACS, 115 135 v. 15 AL (for gangine),
28, All parts sold separately. e pages of information of the greatest I Type Ju0. 90 -: SCR522 Modulation ur Driver

. ; importance to those seeking such s, either. 7@ CONDENSERS, 60 i, siu

Eelciio: HA)ﬁdgogg: Pg;‘ya'ggl.' 15 S success-compelling qualifications as 3 6. VARIOMETERS (I8 «ct)

V.
uew, 15 -. INDICATORS with C.R.T.x VORS50

A.M.Brit.L.R.E., City and Guilds oy ; ¢

-MAX CUTTERS . S 1Y i and VORIBOA, 10 valves, ete.. 50 = (rail ~ 6).

fin. Q 12/9 Key 1/- 6d. Postage Final Radio, P.M.G. Radio CONVERTERS (ROTARY). 24 v. .. to 5u v.
?in. and 3in. ... 13/3 Key /- } each Amateurs, Exams., Gen. Cert. AL 40440 - il 7). Mic inserts, ¢.P.G
lin.. liin.. 1}in. 16/- Key 1,8 Cutter. of Educ., London B.Sc. (Eng.), ; . EARPIECES, inwerts. hal. arinatwe
Miniatare Sinzle Ended Transistor Output A.M.1.P.E., A.M.l.Mech.E., :”’?- 26. MORSE TRAINER SET with
Transformer. 76. Draughtsmanship (alf branches), [I)ixl{ll\{;;; Al key wired for d4i v, batters. 8 @
. All Enquiries Welcome etc., together with particulars of A tded ﬁ-‘llu(\vl";-(;“”;’ﬁbs ":\: :clndu‘elx'\
Send 1'- P.O. for 35 page illustrated catalogue our remarkable Guarantee of 106, VIBRAPAKS, 1 v _..‘\;“ e
FAIRDEAL RADIO (Dept. P.W.), SUCCESS OR NO FEE smuathel cased, 22 6. .60 A, 20 -

73 WEST DERBY RD., LIVERPOODL, 6, {b.p. 36). METER! separate niero-

ol A Write now for your copy of this I movenents an .8 6. Cromsuver

Tel.: Anfield 5235 invaluable publication. It may well needic (L R) 1000A each section} New. 12 8 or

Y 0 : 2 WAL <2 8 8. GBLS16 30it. 1.8, extencion leads

SPARKS D,ATA SHEETS present (oS @ Ea e ctg,r:::g point ia your {4 core), with pings, 178 : l.:m\m .re:isnu‘n'(':

TIHE AMAZING ey chinge-over bosex, 25 -. CONDENSERS. =prague.

“COX'N” A_c./D_c. 3 FOUNDZD 1885—OVER 0.1 wide, S cow.. dogen 5 - : ditte, 1500 4L

For un]limite::l’ l;gw 'I‘hrlllls| and Interest on it ame o 150,000 SUCCESSES mm o '5‘“,‘ 7-;%5};?1}%3;1%3?’?&0“{@3&5@ m(‘;;:;,:.!,‘x'

10 TO 220 METERS IONAL INSTITUTE 5 oamd 6.3 v, TWICI RV A). 8 8 (Post 2 .

Amateurs. Trawlers and Liners. etc. Unique DAL OENGIP:E‘ERING OFf :,'[.-\"r‘:\”\'ﬂ"g\‘:i;;l':‘xll(l.!; :\ T (se-::e" '{'u-‘n?:

Cathode Regen. : circuit ensures Highest ("W.0. Postage extrs. Immediste  desyitch.

Efficiency. Full-size Data Sheet plus instruc- (Dept. 461), 148, HOLBORN, — 2 DD ane
tions, 8/3 Post Free. LONDON, E.C.I. Callers and Post: W. A, BENSON

All Components. Chassis and Coil available. 136 Rathbone Road, Liverpool 15. SEF nnii,

asst e Callers:  SUPERADIO (Whitechapel)  LTD.
L. ORVMOND SPARKS (1), O W P P | | Whitechapel, Liverpool, 2. £ I |10,

Valley Road, Corfe Castle, Dorset
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All Goods Post Free. (Export extral)

Built to tha2 highest specifications,

thase chassis offer HASSIS.

to the en
thusiast A Wy
2t
o E
g

=

High Q dust cora coils.
circuit technique.

feedback. 4 watts.
134 x 6 x 8in. high.
calibrated ready for usa.
at Low Cost.

Matched Speakers, 5in.. 6in. x 4in., 6}in., 8in.
B
90-DAY

6/6 7/6 1/6 5/6
5U+ 3AS 954 IT4
6K8G 6Q7G EA5D 6K6GT
6NTM 12AX7  Ell48 837
6V6G EF4) 6H6GT  SP6!
6X5G ELS4 2/6 EF32
6AMS EZ40 6K7G 6ACTM

SPECIAL PRICE PZ SET
6K8G, 6K7G, 6Q7G, 6V6G. 6X5G... 27/

cut out mounting board, 12}in. x 16}in.

PRACTICAL WIRELESS

— KINGSMERE SUPPLIES LIMITED——

MAIL ORDER HOUSE

ALL BRITISH RADIOGRAM
- Cc 3 WAVEBANDS
the finest valvee: [ 23 5 MULLARD VALVES

| R ECH42, EF41, EBC41, EL41, EZ40.
Brand new and guar. A.C. 200/250
v. Short-Medium-Long-Gram. P.U.
Latest
AVC and neg.
Chassis size
Aligned and
Quality
Chassis isolated.
H.P. Dep.£5 and five monthly of £1,

OUR PRICE £9-9-0
17/6 ea. 1din. 23/-.
JMMW_ANNwJ\MM/WV\MAA/VV\AMM/WV\AMN
B0 A VALVES ALLNBEISVANDr CONTINENTAL SIEMENS H. P. Dep. £€3-19 2nd eight monthly of £l
“NORA” AM-FM RADIOGRAM
CHAS31S (Leaflet S.A.E.)
MADZ IN WEST GIRMANY
CANCELLED EXPORT TO WU.S.A.

5 Valves ECC85, ECH81, EF3), EA3030, EL95.
Plus full wave metal restifier.

Free of Interferenze, Jamming and

IR5, IT4, 1S5, 3V4 as)- ‘Whistles. C!r:uit of latest techniquz, ¥
Matched Pairs 6V6G Coyysfcovers | earire  VLHLE, E.M.— | =08)) [FEETes
1Va|ve Boxes, A!l Sizes . 2/- dor. ::Er?t’ UAMriJ':mGjra-:?"?cllf;Upwv;Ai:’cE. T
' .. Dp, 4 |! > Aerial, m. -Up ¢ - !
Carbon Pots, 5K to 2M. 3/-; D?, 4 ing. Taax asd Vo'am: controls. I-Jr.\_lfm e 3
BSR 4.SPEED SINGLE PLAYER|3watts. Musicand Sgczch—.intima'tej 50“5 only o=
Model TUS. Our bargain pricz, 93/-, with {and clear, Siz2> 12%in. x 7%in. x 6lin. -t

A.C. 100/237. FULL GUARANTEE.

FOAMCOURT WAYE, FERRING, WORTHING,

February, 1959

TERMS : Remit with Order or C.O.D.
P

u BRAND NEW

=g

§i} AND BOXED
- ..'.r‘;

;/ £6-19-6

zaeda__ LIST PRICE £9-15-2

1.A.8. WORLD'S FINEST 4-SPEED AUTOCHANGER

IDEAL FOR USE WITH BOTH OUR CHASSIS
H. P. Dep. £3:19 znd lour monthly of £1,

1

OUR PRICE

Speakers, Sin., $4in., 8in. 17/5, 10in. 23/~

SUSSEX

Solve
that
Circuit
trouble!
PIFCO

Not only CirFlllt tests A (zﬁ_*??uﬂ:s
but cverything elec- ¥
trical can be tested
with this handy coni-
pact meter. Tests H.T. & L.T,,
Valves, components, clectrical
appliances and car lighting sys-
tems, ctc. May be used on A.C.
& D.C. mains.

only
Sea the Radiomsater ot your d2alar 32,6
or write for illustrated leaflat to :—
comblete

rPIVCco LTD.
WATLING STREET - MANCHESTER" 4.

SOUTHERN RADIO’S WIRELESS BARGAINS

TRAMNSRECEIVERS. Type ** 38 '" (Walkiz-Talkie) complete with
S valves, etc. New candition, untestsd by us, but serviceable, no
guarante:. 22/ each.

ATTACHMENTS for Type '* 38 " Transreceivars. ALL BRAND
NEW. PHONES, 15/6; THROAT MICROPHONES, 4/5;
JUNCTION BOXES, 2/6 : AERIALS, No. 1, 2/6: Nb>. 2, §/-;
WEBBING, 4/-; HAVERSACKS. 5/-; VALVES: A.R.P.12, 4/5;
A.T.P.4, 3/6. Set of FIVE VALVES, 19/- the sat.
TRANSRECEIVERS. Typ2 ' 18 " Mark lll. Two Units (Receiver
and Sendar). Six Valves, Micrometer, etc. Mstal Casa. Un-
tasted. No guarantee, but COMPLETE.................. £2 18s. 6d.
ATTACHMENTS for * 18 "’ Transreceivars. ALL BRAND NEW.
HEADPHONES. 15/6 ; HAND MICROPHONE, 12/6 ; AERIALS,
§/-: SET OF 6 VALVES, 39/,

RESISTANCES. 109 Assorted useful values. New wirz end, 12/3
CONDENSERS. 100 Assorted. Mica, Tubular, etc. NEW. 15/-
LUFBRA HOLE CUTTERS. Adjustable {” to 31", For Metal,
PlASEIC, UC. .u.eeesieseserssarsseeeseasunseses e saassaatar e it raeasasasans 7/-
QUARTZ . Types F.T.241 and F.T.243, 2-pin, 47
Spacing. Frequencies betwezn 5.675 Ke¢/s and 8,650 Kc/s. (F.T.243)
20 Mcfs. and 38.8 Mc/s. (F.T.24), 54th Harmoniz, 4/- each. ALL
BRAND NEW. TWELVE ASSORTED CRYSTALS, 45/-. Holders
for both types, 1/- each. Customers ordaring 12 ¢rystals can be
supplied with lists of frequencies available for their choicz.
TRANSPARENT MAP CASES, Plastic. 14”7 x 131", Idzal for
Maps, Display. @TC....ccc.civririnieririiiirrinireeiianeresitiaiimeans 5/6
STARIDENTIFIERS. Typz | A-N Covars both Hamisphzres. 5/6
CONTACTOR TIME SWITCHES. 2 impulses par sec., in

(X D0a0n0n00002,000005000000000050E0500,_OBACAA0A0A00I00000AEA0E0 1/é
REMOTE CONTACTOR. For usz with abavz... ... 718
Heavy

MORSE TAPPERS. Midget Typa, 2/7. Standard, /5.
Type on Base. 5/5. ALL BRAND NEW.

MORSE PRACTICE SET. TAPPER with BUZZER on Base.
Completa with Battery. BRAND NEW. 125
MAGNETS. Strong Bar Typa. 27 x }”. zh.
PACKARD-BELL AMPLIFIERS. Completa BRAND NEWN
with Valvas ; Relay, et:., etc. 17/8 each.

SPECIAL OFFER. 12 ASSORTED METZRS. Slightly damaged.
Mainly brokan cases (perfect mavements). Inzludingz 3 Brand Naw
Aircrafc Instrumeants. 12 for 45/-.

POST OR CARRIAGE EXTRA. FULL LIST OF RADIO BOJKS, ETC,, 3d.

SOUTHERN RADIO SUPPLY LTD.

11. LITTLE NEWPORT 5T.. LONDON. W.C.2. GER. 6653.
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@ NEW 2ND EDITION

b ELENENTARY
b TELECOMMUNICATIONS
b EXAMINATION GUIDE

’ 17,6. W.T.Perkins Postge I/-

TELEVISION ENGINEERS’
POCKET BOOK. By J. P. Hawker,
12/6. Postage 8d.

EVERYMAN’S WIRELESS BOOK.
By F. J. Camm. 17/é. Postage 9d,

RADIO SERVICING—Vol. 4. Fautt-
Finding. By G. N. Patchett. §5/-.
Postage 4d.

AUDIO DESIGN HANDBOOK. By
H. A. Hartley. 23/-. Postage 1/-,

4

Beatty & revised by J. McG. Sowerby.
10/6. Postage 1/-.

PRINCIPLES OF ELECTRONICS.
By H. Buckingham and E. M. Price,
17/6. Postage !/-.

BOOK.

THE MODERN BOOK CO.

BRITAIN’S LARGEST STOCKISTS
of British and American Technical Books

19-23 PRAED STREET,
LONDON, W.1.

Complete catalogue 6d.
Phone : PADdington 4185,
Open 6 days 9-6 p.m.

CABINETS &
L HI-FI EQUIPMENT

We can supply any
Cabinet to your
own specification.

1959 ed. 3/6. Postage éd.

>
b

‘Bureau’
£16.16.0

‘This sver popular walnut bureau cahinet
is wveneered with the finest selected
Walnut and beautifully polished In a
medium shade. Designed to accommo-
date any type of Automatic Record
Changer, Tape Deck, Amplifier, chasals,
etc.,, and to give generous storﬂge
compartments.

We can’also supply and 8t this or any
cabinet with the latest Hi-F1 amplifiers,
Tuners, transcription units, record
changers, speakers, etc.

Write for our NEW 24 page fully illustrated
cataloque of cabinets und details of our
complete range of chassis, autochanaers,
tape decks. speakers. etc.. all urailuble on
eqsy terms.

LEWIS RADIO
120 (PW29) Green Lanes, Palmers Green
London, N.13. BOWes Park 11556
(Nr. The Cock Tavern)

RADIO DATA CHARTS. By R, T.,

{
RSGB AMATEUR RADIO CALL

PRACTICAL WIRELESS

THE WAVEMASTER

TRANSISTOR PORTABLE

!

|

AN OLYMPIC WINNER

Pick of the World’s Stations at
your finger-tips.

Long and Medium Wavebands.
Comprehensive assembly data
and Components Lists, !,6.
Complete Receivers Available.

OLYMPIC RADIO
COMPONENTS, LTD.
224, Hornsey Road, Holtoway, N.7.

ASTRAL RADIO PRODUCTS |

COIL. PACKS, L/M/S, 86'-, post 1/-.

CHOME RADIO.S 32-page 111uatraned
Wooklet. Simple wiring 1nst1uulons for

Crystal Set, 1, 2, 8 Valvers, 2., post

| TRF COMNLS. 7 pr., post' 6d. DUAL!
WAVE oY Coil

I
l

po
‘with  RE, A('T]Oh
hpemﬂed for ‘ Summer All Dry Portable,’
A.C. Double Triode 1. etL 46, post 3d.
VFTs Miniature, 17x 13" x 24~ in cans. Extra |
hizh * Q. Sppcial orrex 9 - pr., post 6d.
{'rystal Set Coils. L. & MW 2/8. post 3d.

82 Centurion Road, Brnghton |

RADIO AND TELEVISION|
COMPONENTS

We operate a prompt and efficient MAIL-
ORDER Service. 3d. stamp ({only) for
Catalogue.

JAMES H. MARTIN & CO.

FINSTHWAITE, NEWBY BRIDGE,
ULVERSTON, LANCS.

WIRING ACCESSORIES

. Return of Post Service. Lowest possible
| brices consistent with high quality. Mopey
back guarantee,

PVC Cable Flat Twin Twin with F. 3 Core |

|

1.044 £2. 1. 8  £2.15. 1 £2.19. 4
3.029 £2.14. 2 £3. 8.11 £3.19. 0|
3.036 £3.16. 5 £4.10. 9 £5.10.10
7.029 £4.19.11 £6. 1.11 £8.18. 3 0
['ms CARLE
| 1.044 £2. 3. 5 £2.13.11 £3. 0.10,
| 3.0 £2.15. 9 £3. 6.10 £4. 5. 4
p 3.036 £3.15. 2 £4.6. 5 £5.8. 92"
f 7.029 £4.13.10 £5.18. 2 £6.16. 7!
Prices per 100 yds. Al slzes stocked. Sup—
blied in 25, 50, 75 or 100 yd. lengths. 7.029

and above Cut to length—no cutting charge,
| Carriage paid on all orders over £2. Full
‘range of accessories available. Send for
0 comp]ete lists.

F. HIUNT & CO..
STEP(OTE HILL, EXETER.,

I
Phone: FExeter 56687,

‘MATIC

* MORSE TAPPERS.

. 16 mfd, 32 mid.

1031

EODY’S (Noftm.) L1D.

(Dept. P.W.),

172, ALFRETON ROAD,
NOTTINGHAM

MONARCH 4-SPEED AUTO-
RECORD CHANGER.
Complete with High Fidelity ** Turnover
Head *' capacity of {0 records. Plays 12in.,
10in., 7in. intermixed in any order. 78, 45,
33 and 16 rpm for A.C. mains 100-250 volts.
Exclusive Magi-Disc selector gives quietest
and quickest change ever. Brand New,
£6.19.6. Post and Packing 5/-.
Plated Contacts,
Adjustable Gaps, Heavy Duty, Good
Quality. Special Price 3/6 each. Post 9d.
THROAT MIKES. l/- each. Post 6d. Can
be used for electrifying musical instruments,

etc.

JACK PLUGS. Standard type.
Post 4d.

NEON MAINS TESTER/SCREW-
DRIVERS, 4/6 each. Post éd.
SUB-MINIATURE TRANSISTOR
CONDENSERS, 1.6 mfd, 5 mfd, 10 mfd, -
2/6 each. Postage and

B.S.R.

1711 each.

Packing 4d.

TRANSISTORS Yellow/Green Spot. 6/11.
Post 4d.
TRANSISTORS. R.F.
12/1) each. Post 4d.,

ACOS CRYSTAL MIKE INSERTS. 4/11
each. High quality. Can be used for Tape
Recorders, Baby Alarms, Musical Instru-
ments, etc. Post 8d. New.

MIDGET BATTERY ELIMINATORS.
To convert most types Dry Battery Portable
to Mains Operation. 57/6 each. Post 2/6.
Smaller than H.T. battery alone. Size 3.7 in.
x 1.8 in. x 2.5 in. (Please state make and
model No.).

RECTIFIER/STABILISER. Input voltage
150 v. at 10 m.a. For low consumption
battery valves. 6/6. Post 6d.
LOUDSPEAKERS. Best makes. All New.
Post, etc., 2/- each.

5 in. 17/6, 8 in. 18/I1, 7 x 4 Elipt. 17/6.
TUBULAR WIRE END CONDEN-
SERS New (Not Ex. Govt.)

8-8 mid, 450 v. 2/6 ; 16 mid, 450 v. 2/9 ;
16-16 mfd, 450 v. 5/6 32 mid, 450 v. 4/6
32-32 mfd. 350 v. 6/6; 25 mfd x 25 vdc
Midget Condensers, size lin. 1/3; 50-50

mid, 400 v, 6/11. Post, etc. 4d.

SURPLUS, NEW AND GUARAN-

TEED VALVES—ALL TESTED
BEFORE DESPATCH

Cash with Order or Cash on Delivery,

Postage and Packing 6d. per valve extra.

Over £3 free. S.A.E. with all Enquiries.

Yellow/Green

1D5 10/- | 6XSGT 6/6 EB9l 5/l
IRS 7/6 | IOF9 10/6 EBFBO 9/11
1S5 7/- | 12AH7 7/6 EF4l 9/6
174 S/6 | 12K7 7/6  EF50 5/6
3Dé 4/9 | 12Q7 7/6 . EF50(R) 4/t1
5U4G  6/6 | 25A6G 12/I1  EF80 8-
6B8G  2/Il | 35Z4 7/6 EF86 14/6
6BJ6 7/6 | 807(B) 3/9  EL84 9/-
l6C4 4/9 | B07(USA)S/6 EYB6 136
6FI 12/6 | 954 t/é6 L83 s/t
6FI13 12/6 | 955 31t | MUI4  8/fé
6F15 12/6 | 956 2/1) | PCCB4 9/
6F6M 2/~ | AZL 12/6 | PCF80 11/6
6)5GT 3/11 | AZ31 12/6 | PLBI 16/~
6K7G 2/t | CY31 12/11 | PL82 9/6
6K8G 7/‘ DAF96  9/- | PLB3  10/é
6L6G  5/1 DF%6 9/- | PY8I 8/6
6SN7GT 5/9 DK96 9/- | UF41 9/
6V6G  5/11 | DL96 9/- | UY4L /1t
6V6GT 6/6 | DM70 7/l  VvTS52 21l
All parcels insured against damage

in transit for only 6d. extra per order.
All uninsured parcels at customers’
risk

SEND FOR 56 PAGE ILLUSTRATED
CATALOGUE, PRICE |/-.
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PRACTICAL WIRELESS

February, 1959

SPUTNIK-SPECIAL - THE WORLD

SHORT-WAVE RECEIVER 10-60 MC/S (5-30 Metres) RECEPTION SET

operation.

Complete with 6 valves, 2-6K8G, 2-EF39, 6Q7G and 6V6G.
pack and 6v vibrator pack.
B.F.O. and R.F. stage.
ohm extension speaker: input 110/250v A.C.: 6v vibrator pack included for battery
All sets in new condition and air tested.

NO WORK REQUIRED
JUST PLUG IN AND SWITCH ON!

IN YOUR HOME

TYPE 208

Internal mains power
Built-in 61" speaker. Muirhead slow-motion drive.
1.F. freq. 2 Mc/s. Provision for phones and muting and 600

£6. I 9.6. Carr. 15/6.

AC/DC PORTABLE RADIO
5 valve superhet ¥ Gram. sockets {for crystal
Built-in frame aerial or magnetic pick-ups)

*

: Size 10" x 10" x 4" d

1ze x X eep " Y L

% All Marconi valves * 7" x 47 elliptical speaker
*

Ir:‘:n‘:i fong and shore wave- 4 g5y motion tuning
OR Med. and two short 4 (deal for a radiogram
wavebands

onry £7.12. 6 Post 7/6

Portable polished cabinet ... 27/6
Super portable rexine cabinet ... .. 37/6
GUARANTEED BRAND NEW AND IN WORKlNG ORDER
AC/DC 200/250 v. PORTABLE GRAM AMPLIFlER

Completely assembleg on Baffle Board size 12}in. x 4fin. Depth
3in,

Containing two Mullard valves type ULB4 and UY8S, Elac 7.x 4
Efliptical Speaker. Volume Control, Tone Control.

Nothing else to buy, just plug in to Mains and connect your Crystal
Pick-up or Mic. to Amplifier. ONLY 67/6. Carr. 2/6.

10in. P.M. Speaker in portable baffle cabinet with 30ft. lead and
jack. 45/ P. & P. 5/-.

DYNAMOTORS
12 voits D.C. input, 220 volts 165 mA output

ROTARY CONVERTER 24 v, D C.to 230 v. A.C. 50 cycles.
100 watts. Brand new and unused. £5.10.0. Carr.7/6.

373 MINIATURE L.F. STRIPS 10.72 MC/S

“®.  The ideal F.M. conversion unit as
described in P.W | April/May, 1957.
Complete with 6 valves, three
£F91's. two EF92's and one EB9I.
I.LF.T's etc.. in absoiutely new
condition. With circuit and con-
version data.

'26 {less valves) 37/6 (with valves)

Po;tage and packing 276 (elther type)

RADAR TX UNIT TYPE |683
Complete with the following valves : 2-6C4; 832A : 829B :
2.5R4G : 3-6ACT7: 6V6GT ; 93lA photo multlpller with
associated network. Also 2- blower motors. Input 83-115 volt
400 co 2,600 cfs. 26v. D.C. £6 Ioo

32/6. Post FREE.

BRAND NEW. P.P. 5/-,
B T 426 CONTROL UNIT
Includes : 4-EF50 ; 2-SP6l ;: EB34: multibank sWitches po:s.
etc. Only
30/- ° 1,6

PYE 45 Mcis STRIP TYPE 3583.
Complete with 12 valves. 10-EF50; EB34: EA50: with modi-
fication data .
ABSOLUTE BARGAIN ONLY 39/6 Carrlage
o SYNCHRONIZER UNIT
Inciudes : 3-6L6M ; 12-6AC7 : 1-65Q7 ; 5-717A : 6-6SN7GT ;
1-65Q7 ; 1-6H6 ; slow motion drive ; transformers : chokes.
etc. .
BRAND NEW. £4.19.6. 5. ¢ 5.

LARGEST RANGE IN THE COUNTRY OF QUARTZ
CRYSTALS AND VALVES. SEND FOR FREE LISTS.

RCA 6lin. SPEAKER IN CABINET with Vol./Control'and
600 ohm line transformer. 27/6. P. P. 2/

TRIPLETT AC/DC POCKET TESTMETER TYPE 666H
IS ranges 1,000 ohms per volt
In new condition with Prods and Internal battery

A.C./D.C |0/50/250/| ,000/5,000 volts. Milliamps o-|0/100/soo.
Ohm,s 0-300/250,000. NOW ONLY £4.19.6.

A MUST FOR THE SERVICEMAN AND

EXPERIMENTER

. NEW BOXED VALVES
AZ3! MP/PEN(7) X 41
AC/SG MKT4 SP4(7)
AC/SGVM MS4B TDD4
AC/PEN MVS/PEN(7) URIC
AC/VP(15) MVS/PENB VMS4
AC/VP(17) MVS/PEN(5) VP47)
AC/VP2 MS/PEN(5) VP4B
AC/HLDD MS/PEN(7) VP4(5)
cYIC MX40 VMP4G
AR PEN4VA w42
GU50 PEN36C D5
H30 PP36, 7D5
MHD4 SP4(5) 7D6
N4i S4VB - 41MPG

SEND FOR FREE COMPLETE VALVE
LIST OF OVER 400 DIFFERENT TYPES.

|0/' each

VIBRATOR PACKS. Input 6v. D.C. Output approx. 100v.
D.C. at 30 mjamps.. fully smoothed and R.F. filtered. Size 6} x
5 x 2in. Fitted with Mallory 629C vibrator, BRAND NEW.
Boxed. 12/6.

RF UNITS TYPE 25 Swntched Io/_
Tuning 30 to 40 Mc/s. Includes three SP61’s. Carriage 2/6.
TYPE 26. Variable tuning, 50 to 65 M¢/s. Including two EFS4’s

and one EC52. Carriage 2/6. 25/_
(Circuits in stock for both types 9d. eal)
A T sTROBE UNIT
-Complete with : 6—EFS0 ; S—EASOF; SP61. Relays, etc.
= e
MIXER UNIT TYPE 79
Frequency range 172 to 190 Mc/s. Comprising : VCRI3%A
Cath. ray tube : 7-EF50; EFS55; 4-EAS50: 2-EB9I; 5U4;
VU120 and EC52. Standard main input 200-250 volts 50 cfs.
ideal Scope Basis. o Carnage
CRYSTAL CALIBRATOR For No.-19 Set B
10 kefs. : 100 ke/s.: | Mcfs. ;5 spot frequencies ; Crystal

controlled oscillators ; includes 5-128C7 valves, neon modulator
handbook, etc.

P
BRAND NEW and BOXED. 4.19.6. T

free.

RF WATTMETER TS/87/AP
3 switched positions 0/10/15/30 watts. Complete with photo-
cell spare lamps ; calibration BRAND NEW £8 I9 6
charts : leads and transit case. Post free. © G-b

PACKARD BELL PRE-AMP
Complete with screened case with. 6SL7IGT ; 28D7 ;
jack plugs ; handbook, etc. Sealed in carton.

Sniv 12/6 P47

SEE OUTSIDE BACK COVER
FOR MORE BARGAINS. "")

{eads,

HENRY’S  (RADIO) LTD. (Dept.

Opposite Edgware Road Tube Station. PADdington 1008/9.

5, HARROW ROAD, EDGWARE ROAD,
PADDINGTON, LONDON, W.2
OPEN MONDAY to SAT. 9-6. THURS. 1 o “clock.

P.W.F)
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PRACTICAL WIRELESS

Practical Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS

No. of
Blueprint

CRYSTAL SETS

2/- each
Crystal Receiver

The ** Junior™ Crys{éi
Set

2/6 each

Dual - Wave  * Crystal
Diode

PW7i*
PW94*

W95+

STRAIGHT SETS

Battery Operated
One-valve : 2/6 cach
he “ Pyramid” One-
valver (HF Pen) .
The Modern One-
valver ... ..

Two-valve : 2/6 each
The Signet Two (D &
LF) ..
3/6 each )
Modern Two-valver (two
basd receiver) b

Three-valve : 2/6 each

Summit Three (HF, Pen,
D, Pen)

The “ Rapide ™ Straight
3 (D, 2 LF (RC &
Trans) )

F. J. Camm’s “ Sprite
Three (HF, Pen, D,
Tet) ...

3/6 cach

The All-dry Three

Four-va've : 2/6 ecach
Fury Four Super (SG,
SG, D, Pen) ...

Mains Operated
Two-valve : 2/6 each
Sclectone  A.C. Radio-

gram Two (D, Pow)...

Three-valve ¢ 4/- each
A.C. Band-Pass 3

Four-valve : 2/6 each

A.C. Fury Four (SG, SG,
D, Pem)

A.C. Hall - Mark (HF,
Pen, D, Push Pully

SUPERHETS

Battery Scts : 2/6 each
F. Camm’s 2-valve
Superhet .

Mains Orerated : 4/- cach
4

“ Coronet ” A.C.
AC/DC * Coronet ”’ Four

PW93*
PW96*

PW76*

PWog*

PW37*

PW82*

PW87*

PW97*

PW34C*

PWI9*

PW99*

PW20*
Pw45*

PWs2*

PWI00*
PWI0L*

No. of
Blueprin

SHORT-WAVE SETS

Baitery Operated
Onc-valve : 2/6 cach

Simple S.W. One-valver PWS8§8*
Two-valve : 2/6 each
Midget Short-wave Two

(D, Pen) .. PW38A*
Three-valve : 2/6 each
Experimenter’s Short-

wave Three (SG, D,

Pow) ... PW30A*
The Prefect 3 (D, 2 LF

(RC and Trans)) PW63*
The Band-spread S.W.

Three (HF, Pen, D

(Pen), Pen) PWe68*

MISCELLANEOUS

2/6 each
S.W. Converter-Adapter

(1 valve) ... PW4BA*

The P.W. 3-spced Auto-
gram ... ... {2 sheets), 8/-*

The P.W. Monophonic
Electronmic Organ (2 sheets), 8/-

TELEVISION

The *f Argus ** (6in. C.R. Tube) 3/-*
The ¢ Simplex ™ 3/6%
The P.T. Band [I1 Converter 1/6*

All the following blueprints, as well as
the PRACTICAL WIRELESS numbers
below 94. are pre-war designs, keptl in
circulation for those amuteurs who wish
to utilise old components which theu
mav have in their crares bor. The
maority of (he components 10r these
receivers are no longer stocked by
retallers,

AMATEUR WIRELESS AND
WIRELESS MAGAZINE
STRAIGHT SETS

Battery Operated
One-valve : 2/6

B.B.C.  Special  One-
valver ... AW3g87*
Mains Operated
Two-valve : 2/6 each
Consoelectric Two (D,
Pen), A.C. ... . AW403

SPECIAL NOTE

TIIESE blueprints are drawn ful!

size. The issues containing
descriptions of these sets are now out
of print, but an asterisk denotes
that constructional details are avail-
able, free with the blueprint.

The index letters which precede the
Blueprint Number indicate the period:
ical in which the description appears.
Thus P.W. refers to PRACTICAL
WIRELESS, A.W. to dmateur Wireless,
W.M. to Wireless Magazine.

Send (preferably) a postal order to
cover the cost of the Blueprint
(stamps over 6d. unacceptable) to
PRACTICAL WIRELESS, Blueprint
Dept.. George Newnes. Ltd., Tower
!&ogs;. Southampton Street. Strand,

No. of
Bluepring

SHORT-WAVE SETS

Battery Operated
One-valve : 2/6 each
S.w One-valver for
American o AW429e
Two-valve : 2/6 each
Ultra-short Battery Two
(SG, det Pen) . WM402»

Four-valve : 3/6 each
A.W. Short Wave World-
beater (HF, Pen, D, RC,

Trans) i AW4362

Standard Four-valver
Short-waver (8G, D,
LF, P) ... WM383e

Mains Operated

Four-valve :

Standard Four-valve A.C.
Short-waver (SG, D,
RC. Trans) .. WM391e

MISCELLANEOUS

Enthusiast’s Power Am-
pliter (10 Watts) (3/6) WM387*

A.C.
. WM392=

Listener’s  5-watt
Amplifier (3/6)

De Luxe Concert A.C.
Electrogram (2/6) . WM403*

I Th's zoup~n is available until Feb. 6th
I 1959, and must accompany all Queries I
| sent in accord with the notice or

our '“Open to Discussidn '~ page. I
| PRACTICAL WIRELESS, FEB. 1959. j
[

Published on the 7th of each month by GEORGE NEWNES. LIMITED. Tower House, Southamptorr Street, Strand. London, W.C 2, and

printed in England by W, SPEAIGHT & SONS, Exmoor Street, London, W.
GOTCH (A/sta). LTD. South Africa and Rhodesia: CENTRAL NEWS AGEN
Tnland 19s.. Abroad 17s. 6d. (Canada 16s.).
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v Sole Agents for Australia and New Zealand: GORDON &
4 CY, L.TD. Subscriptionrate including postage for one year -
Registered at the General Post Office for the Canadian Magazine Post.
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H* 4-stage reflex circuit.

IMPROVED ! * Varable uning over ¢ | MPROVED ! N VA o) e

medium waves.
2O

A

3-stage reflex circuit.
Highly sensitive.
Internal ferrite aerial.
Drilled chassis.

Long-life  battery.

Highly sensitive.
No aerial or earth.
Home, Light and Third.
Economical.
Drilled and mounted
chassis.
Size 4] x 3 x 1{in.
Internal ferrite aerial.
Weight less than 4 ozs.
Complete layout dia-
gram.

v May be built in | hour.
All items can be supplied. including EDISWAN transistors,
battery, case and personal ‘phone, etc., for 72/6, post free.

X % b %t

Complete construction-
al details.

 Weight less than 2 ozs.
v Size only 3 x 2 x }in.

2 Total cost, including transistor, personal miniature 'phone,
S case, battery and complete circuit and layout diagrams, 52/6
post free. All components sold separately. Circuit and shop-

AL AN LN
e R 2 2 2o 2

ping list FREE. Call and Hear Demonstration Model. :’;lEE‘_)mpco:ﬁ";:‘Jorl_?e;ipg:ﬁlg;‘s"g'{ig‘:"tr:gg:'?ot’p'ng L=
3 As described in Oct. issue of '‘Radio Constructor.™

“THE TRANSISTOR—8 "’

Push-Pull Portable Superhet.
This Portable 8 Transistor Superhet is tunable for both Medium and Long
Waves and is comparable in performance to any equivalent Commercial
Transistor Set. Call and Hear Demonstration Model.
STAR FEATURES

% 8 EDISWAN Transistors. COMBINED
% 250 Milliwatts Qutput Push-Puil. PORTABLE/CAR
% All components identified. RADIO
% Medium and Long Waves. Two sets for the price
% Internal Ferrite Rod Aeriali of one.
% Elliptical Speaker.
: Drilled chassis \8/‘1/ x 2lin. o

Point-to-Point iring and Practical Layout. We can supply all
: 'E-|C.OR|OH\I53|.' . Powered by 7! v. battery. these items including

ighly sensitive. Cabinet for £11.10.0,

% Attractive lightweight contemporary case. P.P. 2/6 All parts

In various colours. " sold .separately‘
Car Radio Conversion Components, 8/- extra. Circuit diagrams and g
A.V.C., 5/9 extra. 325 mW. version, 40/- extra. shopping list free. Size = 8 x 7 x 3iin,

Weight : 4 Ibs.

st "T.RANS'DYNE" RhECEIVER NEW TYPE TRANSISTORS — PRICE REDUCTIONS
ix Transistor Pocket Superhet.
Y TCC Printed Circuit. JUNCTION TYPE P.N.P.
% Medium and long waves. EDISWAN XA104 6 Mc/s. osc./mixer : R.F. amplifier 18/-.
% Powered by two No. 8 bat- " XA103 4 Mc/s. |.F. and R.F. amplifier .. 15/-,
teries. vy XBI04 | Mc/s. Audio output and driver 10/-.
% Push-Pull Output. {A pair in push-pull will give up to 250 mW. audio output.)
Y% Moulded Plastic case. " EDISWAN XCi0l Audio for up to 325 mW. in push-pull, 60/-pr.
Rola 2}lin. P.M. spe 5 e
1 |n‘::ma'|"}c',rite :;iaal.er Newmarket \)/|I55/2I00P up to 10 watts dissipation gg;-
Y Weight 20 ozs. " VlS/BOs - " 3 48/-.
w Complete layout instructions. " / v " o >
Y Easy to assemble " v3o/loP ,, . ", P ... 48/-.
' 8 il - 30/20P . " ' 54/-.
. G (All components identified.) M "o 7
Size : 61 x 3{ x I{in. % THE BEST YET ! @ VB0/30R" .l = 3 . 57/-.
. . . . VI5/20IP up to 2 watts dissipation ... 25/-
All components, including EDISWAN TRANSISTORS, . V30/201P 5 " .. 359
cabinet. batterics, etc., can be supplied f:r lE”'II9'6'9F¢;IP. i Mullard OC44 12 Mc/s. osc./mixer : R.F. amp 40/ i
S i ist 9d. a X . : R.F. b -
AlipTcsiGold beparatelie Clicu andiEhepRing], 3 Mullard OC45 6 Mcjs. LF. and R.F. amp. ... .. 3§/
e
Red Spot 800 Kc/s. Audio Amplifier ... 7/6.
CONSTRUCTOR’'S PARCEL FOR TRANSISTOR White Spot 2 to 5 Mc/s. R.F. and I.F. amp. ... 12/6.
POCKET RADIO . Green/Yellow 600 Kc/s. Audio Amplifier ... 7/6.
Perdio attractive moulded cabmcltﬂs'l? 5} xr3} x;}|n.. II})//& Red/Yellow 1.5 to 8 Mc/s. R.F. and I.F. amp. ... 15/-.
.B. screened twin gang 208 + pf., to fit cabinet, -
ll'-’erdiorg.iincch min. § of%m speaker, 21/- 20 : | Single ended DATA SHEET AVAILABLE ON ALL TYPES.
output transformer to match. 10/-. FULL TRADE DISCOUNTS.
ALL FOR 49/6 it LARGE RANGE OF SUB-MINIATURE TRANSISTOR COM-
POLIL /6. PONENTS IN STOCK : SEND FOR NEW FREE LiST.
Complete Selection of Miniature Transistors and Compo-
nents in stock : Free List on request. - — —
MORSE PRACTICE BUZZER UNITS
: CRYSTACIRIGIINSERTS 7/ COMPLETE WITH KEY ON BOARD
‘in. Square - 3/6 ilin. Round (Acos) .. | . -
:xn. Round (Acos) ... S/~ 2lin. Round (Acos) ... 12/6 Ready wired, ONLY 4/6 each. Headphones to match, 7/ pair.
Mouided plastic hand mic. case suitable for any of above, only 2/6 | Only requiries 4} volt battery.
SEE OTHER TRANSISTOR SIGNAL TRACER. TRANSISTOR SQUARE WAVE GENERATOR

ADVT. INSIDE . 5 o f L. Y . 3
Complete Kit with 2 Transistors, Comp- / 2.5 Ke/s. Complete Kit with 2 Transistors, /.
37/6 20,

onents, 'Phones and Circuit and plastic case. Components. Circuit and plastic case.

HENRY’S (RADIO) LTD. (Dept. P.W.F). * HAChNGToN, LonDonN, we "

Opposite Edgware Road Tube Station. PAthngton 1008/9. OPEN MONDAY :0 SAT. 9-6, THURS. | o’clock.
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