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DENCO (CLACTON) LIMITE

BE SURE OF SUCCESS IN
BY BUILDING THE <« MAXI-Q*

Full constructional details, Point to Point wiring diagram and
alignment instructions are given in our Technical Bulletin
DTB.8. price 1'6d.

The guaranteed components described below have becn
acclajmed by thousands as the finest obtalnable.

=§\|'1|'3 :)ls‘(‘l!l.\llx.\'l‘()l{ TRANSFORMER 10.7 Mo/s.
el )T

A 10.7 Mc/s. transformer for use in ratio discriminator type
clrcuits. Can size 1#in. square x 24in. high. Secondary winding
of bifllar construction. Iron dust core tuning, polystyrene
former and silver mica condensers. Price 12/6d. each.

l"lll\ l‘llls(‘l{lM INATOR TRANSFORMER 10.7 Me's.
Rel. d.

A minijature 10.7 Mc’s, transformer for use in frequency modu-
lation detector circuits where the limiter/Foster-Seeley type
of circuit is employed. Designed for carrier deviation of 3]

ke/s. Qk—-1.5. Wound on black bakelite former. complete with
iron dust gs and two 6 B.A. threadad fixing holes on .532in
centres. eening can @ lin. x 13/16in. square Price 9/- each

LY. TRANSFORMER I¥T.11/10.7.

A minjature I. nsformer of nominal requency 10.7 Mc/s,
The transformer is primarily intended for the LF. stages of
frequency modulation receivers and converters. The Q of each
winding is 90 and the coupling critical. Construction and
dimensions as PDT.1. Price 6/- each.

LF. TRANSFORMER 111.11/10.7/1..

As IFT.11'10.7 but with secondary tap for limiter input cir
cuits, Price 6.~ each.

GENERAL CATALOGUL covering technical information
on full range of components, 1/-, post free. Obtainable from all
reputable stockists, or 1n case of ditficalty direet from works.

F.M.

RECEIVING F.M. PROGRAMMES
FEEDER

UNIT

357/9 OLD ROAD, CLACTON-ON-SEA

ESSEX

STOP PRESS @ The ** Practical Wireless " Fury Four

(4/9). (Please state frequency range when ordering.)
. Osram " 912" amplifier chassis, 14 6.

** Mullard ” ** Five-Ten " amplifier chassis, 14,8.

ses Lhe ** Max1-Q '’ Yellow (3/11) and Green Chassis Mounting Cotls

Alsoavailable are the ** Fury Four ™ Chassis and Paxolin Front Panel,
Front Panel finished in bronze complete with control markings, 6:6.
Front PPanel. 6/6

—WEYRAD—

Fnest Solierrg? ANiways specify

ERSIN MULTIGORE to be precise

Wherever precision soldering is essential, manufac-
turers, engineers and handymen rely on MULTICORE.
There’s a MULTICORE soLpeR just made for the job

SIGNAL

you have in hand. Here are some of them.

TAPE SOLOER
MELTS WITH
A MATCH! |

Real tinflead vol Ninaeay

der containing | @;

cores of Ervin g

Flux, Needs no

soldcring iron

or exira flux.

SIZE 1 CARTON
4 specifications for
radio enthusiasts.

inyg

HANDYNAN'S
CARTON

Suflicient for
average

'gd
foints.
.

BiB WIRE STRIPPER
For stripping
g without fe

PER CARD

AND CUTTER

insuluation

tool. caving

The 3 wn )

without nicking wire, n'm'u
rough edges and splittine 3,6 LACH

oxtruded flex

GENERATORS

Improved versions are now in large-scale produc-
tion. A number of modifications have been
introduced in the circuit which provide superior
performance and higher efficiency.
Fundamental coverage 100 Kc/s-70 Mc/s. Calibra-
tion accuracy 429, on all bands. R.F. output
C.W. or M.C.W. to co-ax. cable. Separate fixed
A.F. output. Controls on front panel—range
switch, attenuator, tuning, modulation on/off
and mains on/off.

Fitted in stout metal case finished cream with
leather handle. Front panel black with natural
lettering.
S.G.M.l.—Mains

impregnated transformer

operated with double-wound

S.G.B. |.—All-dry battery operated

MULTICORE SOLDERS LTD.

MULTICORE WORKS, HEMEL HEMPSTEAD. HERTS (BOXMOOR 3636) )

MANUFACTURERS ARE INVITED TO
WRITE FOR DETAILS OF BULK PACKS AT BULK PRICES

lHustrated Leaflet, 2d.

WEYMOUTH RADIO MFG. CO. LTD.

CRESCENT ST., WEYMOUTH, DORSET

www.americanradiohistorv.com
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BUILD THIS

HIGH QUALITY

Low COST

AMPLIFIER

% Circuit designed by
= Mullard research
engineers,

{

&0

% Specified compon-
ents available from
most radio dealers.

o
Here's an entirely new amplifier @ o .
citenit which brings high gnality T b ;‘
sound reproduction within the reach of \ @' % i
thousands more enthusiasts, 1t has been designed by ot : 4
Mullard research engineers with special regard for easyv con- i i
steaction and low cost. Full details of the circuit are included in BuygmnonnAn. = L jouem
the 2/6 book which |7~. nlhm_‘inlal:lc”t?o'rn radio de:ylf:;s or (lyfr(‘(‘t = 'E'CJSIIZ{DT,(A)T LOW COST st g}( =
from Mullard Ltd. Valve Sales Departmeat — 2/10 post {rce. = @ NEGLIGIBLE DISTORTION .
Get your copy new. ® AT ALL OUTPUT LEVELS =
2 @ UNIFORM FREQUENCY RESPONSE -
a IN AUDIBLE RANGE -
& @ GOOD TRANSIENT RESPONSE :
u ar : @ LOW OUTPUT RESISTANCE -
s @ LOW HUM AND NOISE L]
( i ) % @ DESIGNED ROUND 5 MULLARD MASTER 3
. ® ¥ VALVES — EFB6, ECCB3 "
N 8 2xEL84, GZ300r EZ80 .
MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AYENUE, LONDON, W.C.2 CEEANENNNEPEUNENENS R RSNASATE

GET ON THE BEAM! DIRECT FROM THE
. with the MANUFACTURER

DULCI RADIO/RADIOGRAM CHASSIS

M]ﬂT]COR III Bumlrt(c_‘uf-:,i:'he“ Technical Standards .

GUARANTEED

] h Vg Al - . in.
GUARANTEED s
A.C. or A.C./D.C. :ylpih'\y:lt::;

. 6BEG, 5BAS,
Mazns 6AT6, 6BWS,

6X4. Flywheel

l Y ' tuning. Negative
SELF ! feedback  over

SIMPy ¢,

entire audio
section. En-
graved  knobs.
You could almost do this job' 3 tone positions

4 with a knife and fork—it's_soffor radio and
- simple ! Screwdriver, pliers gram.
@ . and soldering

iron will make| ror A.C. Mains 100/120

" Al ‘Equipment

g this spot-on 3 valve, 2 wave
.I,Ius 2/6 f()l'. band s Valves, Ready-to-use: \l:liljl 21103065100:1‘::"“‘!(-(]hun Short
postage & packing,  Chasis, Brown or lvory Moulded - 5 Valves, Output 31 watt £12/12/0
. o Cabinet. Model B3.—Plus Push Pull Stage £1 5/1 5,0
2 ;nstr ~Toms Forme - 6 Valves. Output 6 wat
uc .

— &
AModel B3.—Double Feature with P/Pull & R.F.
to point Diagrams N‘)“"\\ ll F]EI " I %gag‘e‘,‘ 7v|a1vels, g)«mapu]tswazc& t£18/18/0
B t q Mode —Six Wavebands, Med., l.ons, hort.
_a;\odr I"I?rt;o:—tls;RsEeEn * A ° 4 o\ (l'}l Barllds;}re‘a_d.l)li‘valves. Output 3} “£1 5/1 5/0
s < Mode —Plus Posh Pall Stage
Model B6 e et e with B/Pull & R £18/18/0
Mode —Idoublic Feature W u I
Stage. 7 Valves, Output 6 watt £23/ 2/0
ALL PRICES TAX PAID
Escutcheon for 9in. x 5in. dial, 4/9 extra. Matching speakers P.M.
type 3 ohms. 8in. or 10in. available, Chassis sent under money
back gnarantee conditions against remittance. Free particulars
from the manufacturers.
o N THE DULCI!I CO. LTD.,
SATISFACTION—or we REFUND vour CASH !, 93 VILLIERS RD.. LONDON, N.W.2. Teleohone : Willesden 73

MAIL ORDERS :

A large selection of 97, Stratford Rd., B’ham, 11.
components for home . .
constructors makes a CALLERS :

visit to 68, Hurst Street 68, Hurst St., Birmingham 5.
wall worthwhile. ; e
(4Aimost opposite the Hippodrome))

www.americanradiohistorv.com
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OPEN TIL
6 r.a. QAILRI)A\G

PREMIER RADIO COMPANY

B. H MORRIS & CO., (RADIO) LTD.

{Dept. P.W.) 207, EDGWARE ROAD, LONDON, W.2

Telephone @
AMBASSADOR 4033
PADDINGTON 3271-2

BUILD THESE NEW PREMIER DESIGNS
3-BAND SUPERHET RECEIVER

Plus 2/6 Pk.
& Carr.

sonrron £7.19.

Latest type Superhet Circuit
using 4 valves and metal
rectlﬁex;s for operation on

200/250 “ volts mains,
Waveband coverage — short
16-50 metres. medium 180-550
metres. and long 900-2,000
metres,  Valve line- up 6K8
freq. changer.

The attractive cabinet to
house the Receiver size 12in. long. 6}in.
high. 5tin. deep can be supplied in either
WALNUT or IVORY BAKELITE or WOOD.
INS]
W rmg ding

"0 1 detailed \lm k

CABINETS—PORTABLE

Model PC/1
Brown Rexine covered, 22/6.
Overall dimensions 15in, x 13iin. x 5in.

Clearance \mder\ lid when closed 2iin.
Model PC/2 ’
Grey Lizard Rexine covered, 45/-,
QOverall dimensions 15in. x 13in. x 6in.

Clearance under

Model PC/3
Rexine type covering in various colours,
69/6.

lid when ,closed 3in.

Overall dimensions 163in. x 14!in. x"101in.
Clearance under lid when closed 6(in.
All the above Cabinets are supplied with
Panel Carrying Handle and Clips.
Packing and Postage 2/6.

Send fur details of the Premier Wi ule angle
Televisor design which may be built for £30.

STRUCTION BOOKS 1/~ cach, (post

TRF RECEIVER
MAY BE £5 1 5 Plus 2/8 Pk.
BUILT FOR ] n & Carr.
The circuit is the latest type
TRF using 3 valves and Metal
Rectifiers for operation on
200/250 A.C. mains. Wave band

coverage is 180/550 metres
on medium wave and
€00/2.000 metres on long
wave, The dial is
flluminated and the Valve line-up
is 6K7 H.F. Pentode (J7 Detector
and 6V6—Qutput.
free) which inelwdes  Assembly and

List of priced components.

DUAL SPEED RECORD PLAYER
Includés turnover crystal pick-up with
sapphire stylus and a li-rht,-welght, plastic
spring-balanced arm. Heavy gauge
pressed steel case with brown enamel
finish in good quality ror operation on
A.C. mains’ 200/250 v c.p.S. Supplied
complete, £6.19.6. Plus pkg. and carr. 5/-.

GARRARD S5
GARRARD Rim Drive 78 r.p.m., com-
plete with magnetic pick-up and’ turn-
table, £4.19.6. plus 2/6 pkg. and carr.

TERMS OF BUSINESS : CASH WITII
ORDER OR C.0.D. OVER £1,

DECCA MODEL 37A

4-WATT AMPLIFIER

MAY BE Plus 2/6 Pk.
BUILT FOR £4 1 0 & Carr.
Valve line-up
6SL7, 6V6 and
6X5. FOR A.C.

MAINS 200/250
VOLTS. The
output Valve
is of the beam
type and feeds
4 watts into a
specially  de-
signed output
Transformer
which is suitable for' either 3-ohm or
15-ohm Speakers. Negative feedback is
applied from the secondary of the out-
put Transformer over the whole Ampli-
fier to the input stage giving an excellgnt
frequency response. Due to the high
gain and wide range tone controls apy
type of p]Ck -up may be used. Overall
size 9 x 7 x 5in. Price of Amplifier com-
plete, tested and ready for use, £5/5/-
plus 3/6 pke. and carr.’

NNTRUCGYION BOOK 1/- (post fr i)
des Assembly and wiring
also a detailed Stock th of
« mnnmwnls.

C. R TUBES
VCR 517C 61in. picture. This tube i% a
replacement for the VCR97 and VCRS5Y
Guaranteed full size picture. PRICE, 8 /-
Plus 2/6 pke., carr. ins. VCIR 516 9in. Blue
picture. Heater Volts 4, Anode 4 Kv,. in
Manufacturer’s original Carton. Blus

COMPONENTS AVAILABLE FOR THE MULLARD AND OSRAM AMPLIFIER DESIéN:

5/- pkg., carr.. ins. PRICE, £1.19.6i ! -
feng

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIlIIlIIIIIlIIIIIIIIIIIlH E N RY sIllllllllllIIIIII|IlIIIIIIIIIIIIIIIIIIIIIIIIIII|]IIIll[mﬂll

CRYST Al \l l(‘R()PIlO‘VI‘

v

* s, HARROW' ROAD PADDINGTON LONDON Wi~

www.americanradiohistorv.com

“TEL. " PADDINGTON 'i008/9, 0401,

cosvergEr N (RADIO LTD.)
e can e i | | SPECIAL OFFER ‘38’ WALKIE TALKIE. SETS
conimes Utk Cormmisine | [ We mave purchased 1arge box and _collapsible _ acrial.
. antity o € above J T . ¥ . moe/s.
"’,,{“}}’esmsﬁ_%%’:‘j E%fo g‘étgtand can now offer same Range approx. 5 miles. In
ILF. stages and separate complete with 5 valves : 4— absolutely new condition and
local oschllator also Muir- VP23 and ATP4. Throat micro- Guaranteed Air Tested at 59/6,
head Graduated Vernier phonte, hcadphones, junction carriage 5/-.
Drive ensuring easy tuning. e
l((nnponcn(\ Offer to We have over 20,000 American and B.V.A. valves in stoek.” Ideal for tape recording and

Complete F.M. ALL VALVES NEW AND GUARANTEED. amplifiers. No matching trans-
Wign | 3 va}{'?zg IDSGT 10 6AM6 9/ 1ZSATGT 8/ EF3 /6 P41 O || B BRI
VR147, EF54 TATGT 12/6/42 8/6(12SQIGT 8/61EF39 e/s D41 5/ — ;

EF54. Chassfs IH5GT 10/-|43 86| 12577GT 816 EK32 816 ves e R EDLHID Y
casy conversion” e1.15.0 | | NSST 10205 &g 125"7‘” T8 Er e |2 DTy || msdn asGTlor,
Complete set of all %ggg,f‘ %8/, 6]66(}1_ 10// SCG g; H]_baﬁ‘l') 1:?/6_ ’Il;gf\}jzs 68//(; 10 EF50 (Ex-Brand
CombonenLmioy 183 716 6SQIGT 8/8|6ATG  8/6|LP2 4:1QP2%5 /6 LGy GHEY Eh
conversion includ- S 4’6 # ‘G‘mé 8.6 [KT2 5-| QP21 8/- ach /-4
oL Caning o 174 ";‘;GJ(:SJ'?GT /6, T740  85-/VP2  86|/TP2  8/6 S}gtg(ing]c 6Q76 e
dense LF.T 1R5 7/8/6SKTGT 8/6 024 7i-' SP2 86| ATP4  4/- Z 3716 .,

O ol v 354 78|6SNTGT 9 2525G 46 TOD2A 816 MSIPENB, 1R5, 185, 1T4, 154
HE S LR i LEeSLioT 9 rhsea  Be|vma. 86 76 o1 (38dor 3V4) 2716 ..
sistors and fixed iy - |52 L ¢ 4)- | MS/PEN P25 HL23/DD

Sensamt A ILN5  8:-'65C 10| BZCT  ale| see /| 16 d
wiceand " tag 1LDS  8/- 6V6G_ 7/6(3575GT 8/6,B66A  15- PX2%  12/6 g HARS @R, e
i 12.6 UG 8/6 6V6GT  7/6/35L6GT 8/6/354V /- 6A6 10/- Q 5280
strips ... £4.12. ans  HaBC e HEe a/ia 9 6KBG, 6K7G. 6QTC,
Instruction  Book 230 BRIGACT  amioomeal BeaDs 41 %c pen 10/ e D W
ritipgtectinical MUI1  866AG7  12/6 KT33C 10/-|8D2 4= FC13C 30)- | | B26G L o o 87/65e
circuit and com- 6B8 718 |6C5GT /- KT66 126‘ PEN46 _ 7/8/FCl3s/c 10/- 1S0IGT, emAGT
plete lay-out dia- 6KBG  9'-|6J5GT  5/- EBC33 86 ACEPEN /g 42SPT  6/- BLGT (or
B 201 | 6KIG @16 12A6 /6 EF5d 8- V 7 6| PENDD4020 Bty /6
Special offer of all 6J7G _ 6/6/12KIGT 8/6 EB3d  3/6 THek 100 12/8 19T 198K G e
?ﬁczVﬁe 1temls damd 6N7GT 7/6 }%538% ; \%?50 g; 41MP 3/6 IY'II')SOI 1%‘/6 T2SQIGT. &)4140'1‘

LF'26,  including 6L7 718 G - SP61 ~U - 16GT or
gl P ge. 50 ; & 50L6GT) ... ..376 ..
3i- ... . 5.0 | EY51 12/-|UL41 11/-EF80 10/6|PL81 12/ 12AT6 8/-

Charge for align. EF41 11/-]U¥41 11/-|[EABCBO10/- PL82 10/-|12ATT 9

° ment when com- EL41 11/-|UF41 11/-|BCC85 10/-|PY81 10/- [12AU6 /- Brand New R.F. UNITS
pleted 7.6 EZ40 10/~ 5DK450 10/ gzso - 9l PYg% b lg/-tgggg '13;: RF24 20-30 me/s 15i-'

‘Assembled, ahgned EM34  10/-150B5 10/- EMBO  10/-| P 12/8 RF 40-50 me/s 18/6
and ready for use £8.10.0 35W4 8/-50C5 - 10/~ ECL80-12/6 .PCF82 12/6" 6X4 8/6 RF26 50-65 mc/s .35/~

; sAlldtems sold separalely. _28-page Catalggue, 3d... Open Mon.-Sat. ‘9. Thurs. 1{pm. | L FF216080 mels 35‘:
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7Fieces

BELECTRONIC 1G rtoON TES
Type V.E.D. Patt. 563562 hy Englis
in original wood case. A Cathode Ray Tester
for checking ignition of internal combus-
tion engine while engine is oOperating.
will operate from 6, 12 or 24 volts D.C. or
230 volts A.C. Built into black crackle
case with hinged {ront and carrying handie.

Dim. : 154in. x 8}in. x 111in. No leads or

instruction book available.

Ask for Carriage
/H535 each 10/- extra.

INDICATOR UNIT TY.PE 611
With VCR-97 tube and valves. 4-VRI1
(EF50), 3-VR54 (EB34). Dim. : 18in. x 8%in.

x 7iin. Weizht 22Ibs. In original wood
ARk Carri

sk for arriage
P/ETTT. 59/6 each 5.- extra.

INDICATOR UNIT TYPY 6
With VCR-97 tube and valves. 4-VRIL (EF'50).

VR34 (EB34). 3-VR92 (EAS50), VRI8»(DI).
etc. Dim. : 18in. x 8}in. x 7iin. Weight
21ibs. 1In original wood case.

Ask_for Carriage
P/H524. © each 5¢- extra.
R UNIT TYPE 24
In Original Carton.

With valves 3-VRS5 (SP61). etc. Range
20-30 Mc/s. switched tuning. Dim. :

iin. x 7!n. x 43in. Weight Tlhs.

Ask for - Post
P/H850. each 1/6 extra,
R.F, UNIT TYPL 25
In Original Carton.

40-50 Mc/s. otherwise as R.F. 24.
Ask for Post
P/H847. each 1/6 extra.

R.F. UNIT TYPE 27

_ With Broken Dial.
Range 6585 Mc/s. Valves 2-VR135 (EF54),
VRI137 (EC52), etc. Variable tuning. Dim.
and weight as R.F. 24.
Ask for

PIETTL, each

DISTRIBUTION ROARDS

250 volts 15 amp. 3 way. ** Stmplex
iron-clad 14 amp. distribution board with
G rewirable fuses, highly efiicient fuse unit,
mounted on hinged battens and fireproofl
fillet between poles. Size 8in. L. x 6lin. B x
tin. D. Weight 8lbs.

Ask for P/H948.

-~'Sandalite Duplex.'' similar. but with no
fillet. Overall size 8in. L.. 8iin. B. 4in. D.
Weight 13ibs.

Ask for I/H950. .

* M.E.M. Kantark,” similar, but with

fitllet. Overall size : 8in. L., 7in. B, 3iin.
Weight 8lbs.

Ask for P/H951.

All unused but slightly marked externaily
due to being stacked.

SPECIAL QUOTATION FOR QUANTITIES.

each Post paid.

BRASS GLANDS

fin. diam. In three lengths : 1&in., lin.
liin. Bore iin. .
Price each Post paid.

T1154B TRANSMITTER UNIT
Medium/High powered for C.W.-M.C.W.
R/T 3 ranges 10-5.5 Mc/s. 500-200 ke's. Com-
plete with 4 valves, etc.. in metal case

14in. x 16iin. x 8}in. IExternal power
supply required.

Ask lor Carriage
P/ESA. 76 extra.

each
VISUAL INDICATOR TYPE 1
Ref. 1002

Dual reading left/right D.F. meter for

RI155 20in. scale. Overall dim. : 3lin. X

24in. In used condition.

Ask for Post

P/HB62A each Paid.
GFFERSON TRAVIS UF2 TRANS-

IVER CIEASSIS (U.S.A. made)
Less valves and partly stribped by the

M.O.S.
Ask for

Carriage
PIHG18. 1 7/6 each Pai.
Circuit at 2/3.
SUPPLY UNIT RECTIFIER FOR No. 43
TRA MITTER

Ex-Canadian Atmy in original wood case.
Input 110 v. A.C. 50/60 ¢/s. 1.7 kVA. Output

WERTLER TYPFE 185
Input 24 v. D.C. 3 a. Output v. AC.
50 cis. 100 w. Complete in Imetal case.
Dim. : 13in. x 1llin. x 8in. with carrying

Ak i

8 or

Bleiy  £5/19/6 cacn

SUPPRESSOR  UNIT 507870

Contains 4 H.F. chokes and 4 tubular con-
densers 0.1 mfd. 250 v. D.C. carrying 5 amps.
(2 sets on each lead) each choke and con-
denser separately screened In compart-
ments of aluminium alioy box 4jin. x 4in.

ROTARY (C

Carriage
paid.

x 2in. 4-hole fixing.
Ask for Post
P/HI07. each 1/- extra.

(H.T.1) 2,000 v. 375 mA. . (H.T.2) 500 v, 400
mA., plus H.T. lines 450 v.. 265 v., also 383 v..

1 regulated and neg. bias 250 v., 150 v., 80 v.

Making three complete power supplies all
fed via double choke condenser. input
circuits. Valves are 4/866A/866, 573, 6S17
2/6A3, VR150/30 (Stab.) and 1V (time delay).
The complete unit mounted in metal case
with lid chock mounted. Dim. : 2ft. 6in.
x 1ft. 8in. x 1in. Finish, olive drab. Weight

4201hs,
Ask tor Carriage
P/H26 £1 5 15/- extra.

PLIEASE NOTE.—Carriage and Postal
charges refer to the U.K. only. Overseas
freights, etc.. extra.

Order direct from ;—

2. BRIDGE STREET, GLASGOW,

CLYDESDALE

SUPPLY
CO. LTD.

C.5. Phone : South 44517

Post
216 extra. |

HEADPHONES
=4 056 3/6] Type CLR. Low resistance 1200,
7 - > T 1ce  10/8) 7/8 pair.
_A PHA l‘ 0]‘ ‘ \I ‘ FS Wl 10/-| Type CHR. High resistance 4,000Q
~ /5 4 P\ 100 10/8| 118 pair.
S .
N H:“m H/s Type DHR, a super jub. 13/8 pair.
GUARANTEED NEW AND BOXE 10P14 lélg Headbands, wilde type. 1/9 cach.
! /9| Headbands, by Trinm Radio B
_ 1ds, b 3 R
AC/PY 8- EKZ2  8/- L2 6/91710 9= VUL 385Uy 6roU Co.. Chicago.” U.8.A., L200Q cach
AP 73 12/6 MH4 5/8 t 8- viizoa 3,_‘ 8/ 3 earpiece. light headtind — complete
ACB/TEN ‘ L1l 116 MHLA 5/-|L “/BI\VW 8/8} T 8/8[6F with dead and lgranic jack plug,
5/6|EYS1 18/~ M PRN 5. UN] 10-1wal 10/~ 8/816 138 pair.
ATPL  6/8 EZu 3/9 U2xt 10/8 074 8/« 8/8.6
DL 4/-|E% T PCI<n 12/6 Ustl 14/8! 1A -6 10/-/6 .
DRTSM 10/ K113 27| pOl2 12°8 UAF42 12/] LA; 6/6,6ARC  9/86 2 & WIRE WOUND
EA 2/~ 10 5.1 pee<d 12 6lUBaL 9/-]1 11/8 GACT  8/8 ¢ og-12 BT / RESISTORS
EBy4 2/ H6: 719 PENZ5 8| UBCAL 11= 10567 8- [iAG5 7 Gvee 76l 12K3CT 9 b M
EB31 11/-|HL23DD Pl 86/ UUH213/6) 114 7/8,6 sveur 78, 12Q7CT 9/~ « in the following valnes :—
EBC33 7/6 78 PENz2oA UF I ILDS 8016 ox4  gflwer T8 3. B0
EBCIL 11/-|BP2i0 88 a.lCLRY 13/8'1N3 0 10/-6 oXner g/e| 12T B g sheq.
ERFA0 11/6|HP2I 1 7°8|PLas  9/8| VCI30 50 1RS 718 T oig|!aWT BEL AN, o BRI
Geo 3|1 89| Pl 13,8 9|15 78 b7 gl 1TIKT §8 ] 0N LS
9/-|K g8 plx: 118 VP2 8-[1%% /8 TG g[IuLT g pance b mine L R
o el il e, i . : .- ea; .
13- K 8/8 1 13:-' VR103/%0 718162 (6 ) | it 8 bty Hp @B UD Gk
T 10/8' K 10— 58 g/; 6R1 TR a. 5 15 watt, 1/ ea.
#0 13/8|K 56 VI B BB 7Q7 —— 0 —
o8| KT2 A REEH HHibe ™ MAINS TRANSFORMERS
@/~ KTase a 11/« -2 5/~ GB¥EE TNT » A
88| K1t 13- BYSE 1178 VITAKT  |8Ad 8/-16BRT v 3-way Mounting Typ>
‘ o 1 PX - n St lenwe o MT1. Primary  0-210-220-250 v,
A Kres 1178 P 5= 44 78 5/-1613 75
KLt 10/- (K65 ar 7l8 VEaT |01 o=l i ccondary  Zat-0-230 v. B0 mA.,
E1508y1 8/~ KT74 8/ J1um 8/6 1 o305 10/-l6esar 80 & . 4 amps, & v, 2 amps., with
(P50 G/-[KTWGL 7/9 spaxg e8| veno (MU |axd 81860 o taps at 4 v. on Alament wibdiog.
$1%5 7/-|KEW6S 778 spl 38| 12 11) 88 V4 8/-| 60 ahw Trice 17/8 each.
EF33  10/-{KTZ41 8/8/8p4) 38/ VUGKLI) |01 3/-1 6D 001 MT2. Primary  0-210-220-250  v.
EF80  11/6[LD2i0 89 TI 8- 8/6 2 8- |aD . Gecondars  230-0-250 v. 80 InA.
9002
B3 A E)O(h-", 2 6.2 v. 4 amps, 5 amps. Both
TERMS : Cash with order or C.0.D. Postage to be added to |U3G7  7/8 |00y T 8/8 ;‘,"‘.'f“’"lt.. a“"““‘,:"gs tapped 4 v,
orders as follows : 9d. up to 10/-: I/~ up to 20/-; 1/6 up to {O3H7 8/ 0006 10/- | rice 20 8 cach- )
20)-: 2/- up to £5. MAIL ORDER ONLY: Send 6d. in stamps | 8100t 574G 8/¢ | W3 I volt 2 amp. laphings as
for illus. catalogue. GSK7  8/81953 4/9]501.6GT 8/8 B L0 1012, 18, 18,
WHEN ORDERING PLEASE QUOTE ‘ DEPT. P.W.”

'ALPHA RADIO SUPPLY CO.

S/6 VINCES| CHAMBERS,| VICTORIA SQUARE, LEEDS 1.
| | | | | {
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o ey 0
(Great Britain’s Valve Mail-Order House
ACBPEN KT61 12/6 SISO 6/6| VRES=
’ KT63 \ . SP61 N * D\EX' |.oVBEBsED k
ACSP3. IKTTL 10/6| 10/6] . 66
1U6(KTI2 10/ pggic . | VRES— MANUAL
ATP4 5/6/KT7¢ 10/~ 13/6] SP6l 5/6 Giving equivalents of Bru.jsh P
ARPL 6/6|KT76 TH30C VR6SA and American Service and IFCO
ARP4 5/6|KIW619/6 IS v Cross_Reference of Commer- ;
ARP5 Bjo|KTW62'8/6| ] 4/9 cial Types with an Appendix|All - in - one
ARPI12 7/-|KTW6] 8/6|TH233 13'-| VRE6= of B.\.A. Equivalents and|Radio - meter
88| KTWT3 TP22.10;6( P4l 5/9 Comprehensive  Price  List, | A:C.iD.C. Tests
BEP 180/6 10/3@;% lé//- VR78= V\Le }}Iaéve Stl%ld solranelv.atlve}z Iten 'fr‘s;drx\(r’nhlnéor:]n
1 - 1 'V O udge ates -
DL g KTWI P13 ‘%m_ 4/6 (331°,) which are actually sold BIele  with
DL63 10~ | ozl -1 VEF50 o6 at the old price. (1951 rate.)|Test  prods.
DL7I 10 116 TP220_ | P e - — | pii %
DL 198 k76 88| o . 1%7:  Soiled ”4 ;!‘l BE CRT 516 Magnetic
3 heater 4'to 5 kV. E.H.T.
Li3- 10/6lyu22 11’6 5/9
DDTI3  I1'py ! Sl =-MAX
b o6 038 Uk B el 51 -
KBC3 10" Msp 10/ 1](;’/6 Carr. &nd CraLe 4'6. KTy Chassis Cutters
ECC3) i) sjg) UBCHL on | 7 (il LLFE
Tove AL XP (1.5 VI02= 1021 €-7lA - 2-TAYLOR METERS on The casiest and
) .6in11 G- Ura 10 EF32 9'6/01A  3/-(884 21/ Koot of
ECLBORIG N | s 9/6|VU33 11 6|1Hs 3/- 954 2- EASY TERMS gﬂiglnegbc h‘;’,%ﬁ, in
— wpiag/_ },}3}’};3}8’2 VL= LN 6/6!03) 4,-| Ask for Catalogue sheet metal, © The
EF22 66lp 9-lvRIa=  lyrigea  |2AS 27 10-| S o T o
EXZ 11 Dhon 13 1| 96215 8 6 e 6l2AT 2o 10TZ6 TG Gl ‘c}!épxh'o'&‘]?ﬁ el pucH e
BRS A0 loeNas  vRia- vuise (27 2-[1299A % \Riveneing ana opetatins in|Allen screw.” The operation 1%
BL32 98 10- ; PM2 78| ULl 9:6|8AT 11, 1625  9/6|structions. 2/-. ‘";;]”"1‘2‘,';‘”11‘“) P'léclf;’?fn‘ S
EL3S 11- PENS VR33= W17 -|6BAGT 18-|DD20T 4/~ b r™ (e A e Im. a = ;
BB 12PN R g o W11 A0LIOACT 10 DRI A oty v see i A8 O 16
HL4 10 -|PEN220 VR37= w77 10-[6AKs 976 HL1320 §/- 1ng copper  plated steel. 3179 2:in.. 36’9:
HL13 10’6 R 6 \MH;} g- W8IM g/ 6ES 11, MSP41 5/-| BARGAIN. Dozen 2/6. in. s l)dle 9418, POt /-,
HL23 7 915 ; 6F32  6/-|MSPen 5/ — -
HL4l 98 10'6' LF39 g¢|x17 108782 &/~ REDUCED
HLAIDD |PENDD- |VR3i= |X22 106|655 14/-)0OMd4 5/ UNIQUE SERVIGE 7/6 Eromer-  1/€
2530 11 6‘ LB54 5/6/x63 10 -,0K25  9/-| P2 3/~ Pre- hcatnd l‘lu,n ic so](lmm"
HL13DD PENDD- VR3i— IX71M 9-|9D2  6/6/P215 2 Irons. v. @6 Watts, Fr
9/6| 133012 y EbC33 '/6‘\73 11 61124 2/-|PMI2M 5/- ?utton =\ntch fitted. Corrosion.
Hbm?ﬂlo,e P\).Z‘S{) e Ré}’;‘g 59 X76M 10 -|128F5  6/-|PM24A 7/6 rgioﬁnlz-l\Ev(wl‘RSI)ﬁ;rlnal]tlg,d gﬁ:ﬁﬁge
HLDD 19 Ql 22811 ey 59 xm o 10- |3 2/-|SP2 ~ 5i6) |
11.- lar o | EFsgN X146 106)32 3/-|Spe2 B U.SA, THROAT MIKES. A
KT32 10,6 R 7,61 Y63 g/- 131 3/-1SP6L  2/- T few left, as advertised by us
]l:}:ﬁ {}/_ ggzé lofg VH'; Pl &4 43 4/-| VPI3C 7/- |'The one you nd] l;‘\ K‘I’B B. é‘ Bulley
K 5, EK32 96 5 - 5076 8/-\VP23 3 jr labic i d in Feb ue. rand new at
Continued here with USA Typesnextmonth!!! Post 9d. ‘gfag‘t}; ak;eéc ?:l?olé)ez.en fmé“ LEdJsm rlu puce ol 6 Poe.t_!)d_

student for an examinaticn;

EXPERIMENTAL KITS
in Radio, T. V. etc.

LEARN THE PRACTICAL way

Speaally prepared sets of radio parts (which you
receive upon enrolment) with which we teach you, in
your own home, the working of fundamental electronic
circuits and bring you easily to the point when you can
construct and service radio sets. Whether you are a
starting asnew hobby:
intent upon a career in industry; or running your own
tusiness — these Practical Courses are intended for

YOU —and may be yours at very moderate cost.

immediately and become

EASY TERMS FROM J 'AII lessons and equipment supplied

|15/ A MONTH

POST THIS COUPON TOODAY

Please send me your FREE book on Practical Courses:
To: E.M.L INSTITUTES, Dept. 32X, Grove Park Road,

London, W.4,

NAME

own property.

ADDRESS

. SUBIECT(S)

your

EXPERIMENTAL
OUTFITS :

RADIO (basic )— A course in basic prlncnples 3
RADIO — (nscruction and equipment from which you build a Radio
Receiver.

TELEVISION — Instruction and equupment for building a Television
Receiver.

Aho for Mechamcs, Electru:ny. Chemistry, Photography, Carpentry,
cial Art, Amateur 8. W. Radio, Languages.

EM.L INSTITUTES &z some i

—

1C.56
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v.I//

SIMPLE DIACRAMS MAKE -.].
N CONSTRUCTION EASY

Positively the 2 BEST T/Vs yet built
for the Home Constructor !
The STERN’S 0 TELE-VIEW ERS?”

5 CHANNEL SUPERHET RECEIVERS

Suitable for any transmitting channel and for which commercial adaptors
be available.

FECT PICTURE QUALITY 1/,
- PERFECT FRINGE AREA RECERTION

Bi//[k RECEPTION AT HALF

COMMERCIAL COST

» —

The *“WIDE-ANGLE”
TELE-VIEWER

% This is the most
efiicient  large
screen TV yet
offered to
constructors.

+ Exccllent Time
Base efficiency
producing 15 to
16 Kv with ample
scanning power
for C.R.T.'s up
to 17 inch.
CAN BEL

PLETELY
‘BUILT FOR

£33-0-0

(Plus cost of
C.R.T.)

COM-

|

This is the 127
TELE-VIEWER

and can be completely

i — S —

{Plus cost of C.R.T.)

“n§n‘n"

) e 5§ e § 5§ 5

built for only £,28 «16 -4

We can supply a
NEW 1g2in. C.R.T. at the
speciatly reduced price ol

£12.19.6. (Carr. & Ins.. 15.- extra.)

The complete set of ASSEMBLY INSTRUCTIONS for
these T/Vs are available [or 5/- each. They include really
detailed PRACTICAL LAYOUTS. WIRING DATA AND
COMPONENT
ARE AVAILABLLE FOR INDIVIDUAL PURCHASE. AN
ATTRACTIVE TABLE
12in. Model IS AVAILABLE FOR £6.19.6.

PRICE 1.IST. ALL COMPONENTS

MODEL CABINET FOR THE

STERN RADIO LTD.

109 & 115, FLEET STREET, E.C.4.

Tel.: CENTRAL 5812-3-4.

RADIO SUPPLY CO. (Leeds) LTD.

32,

Terms C.W.0. or C.0.D.
under £1. 2/- extra under

Catalogue 6d. Trade List 5d.

THE CALLS,

No C.0.D. under £1.
£2, 2/6 extra under £3.

LEEDS, 2

Postage 1/- extra under 10/-. 1/6 extra
Open 9 to 5.30. Sats. until 1 p.m
S.A.E. please with enquiries.

CHASSIS (Undrilled Aluminfum)
18 s.w.g. ambplifier (4-51 ed).
12in.> 9in. » 24in.6/1

14in. 10in. 3in.7.11
14in. x9in. » 2}in. 6/11 16m. 10in. - 3in.8/3
18 s.w.g. receiver R
6in. x 3tin. » 14in. llll 10m.' 5lin. 2in.3/3
7)in. x4%in.: 2in.2/9 11in. Sin. 24in.3/11
G s.w.g, receiver type.
12in. x8in. » 2}in....5/3 16in. 8in. 24in.7/'6
20in. ¥ Bin. ¥ 2iin.. .. 811
16 s.w.g. ampliﬂer type. 1-sided.
12in. »8in. > 2in 15 §8
16in. ~ 8in. v2l1n ° .. 10/11
20in. x Bin. - 23in. ... .. 13/6
14in. :10in. - 3in.... .. 13/8

L X-GOVT, TIRANSES, 230 v, 50 ¢'ts.
Following suitable for chargers. etc..
88 v. 4 a., 9:01122\'30& 728 .
0-11-22 v. la a., 35/9 0-16-18-20 v. 45 a.

7.7v.7a.C.T. 4 times. 25'9. Carr. 5 -.

Cn
‘94 v,

EX-GOVE, AUTO 'IRANQF()R'\IFRS
Double Wound, 50 ¢;

10-0-200-220-240 v. to 10—0 275-295-315 V.

1,000 watts, 69/6 . 0-230 v. WOZ(X)V

tapped every 11 volts ; from 57.5 v. 5,000

watts (21 amps.), £8/15/-,

15-10-5-0-195-215-235 v. 500 w., 27/9.

EX-GOVT. SVIOOTHING
250 mA, 10 H 50 ohms °..,
250 mA, 10 H 100 ohms ...
150 mA, 10 H 100 ohms ...
100 mA. 10 H 150 ohms Trop,
50 mA, alOH?()Oo hms
L.T. type 1 amp. .

CHOKES

LX-GOVT. TAL BLOCK (PAPEIR)
CONDI ]S

1 mfd. 500 v., 2/9 : 4 mfd. 750 v.. 3/9 :

mid. 1.500 v 49 4 mfd. 2,000 v..'7/9 .b-b

mfd. 400 v.. 5 117 8-8 mfd. 500 v i3

R.S.C. 4-5 WATT
HIGH GAIN AMPLIFIER
TYPE A5

A highly sensitive 4-valve qualily
amplifier for the home, small club, ete.
Only 50 millivolts lnnu! is required for
full output so that it is suitable for use
with the lates( high-fidelity pick-up
heads, In addition to all other types of
|)I('k-|||)~1 and practically all mikes.
Scparate Bass and Treble eontrols are
provided. These give full long-playing
record equalisation. Hum level is
negligible being 71 1.B. down. 15 l) B,
of negative feedback is used. ILT. of

v. 25 mA. and L.T. of 8.3 V. 1.5 a.
is mmlable for the supply of a Radio
Feeder Unit, or Tu|n~ Deck preampli-
fier. For A.C, mai input of 200- 230
250 v. 50 ¢/cs, Chassis is not alive
mplete in every detaitand in ud(‘-l
" punched chassis (with baseplate),
ercen crackle finish, and point-

to-point  wiri diagrams  and  in-
structions. ptional value at
only £4/15/-, or ¢mbled ready for

use 25/- extra, pl
v,

s 3/6 carr.
PREAMPLIFIER (Plessey)

6 a. High Ins.. 79 : 4 mid. 400 v.. plus 2 mfd. 250 v'. 1/11 For Fringe Areas. Brand New. Complete
Carr, 5/- extra on following 8 mfd. 500 v.. 5'9 : 15 mfd. 500 v., 60. with 6F13 valve. Only 22/8.
.5a.2799:
1v.8a.83v. 6a, IN-GOVE. B.ALT. SMOOT m«zs UNITS BRAND NEW
A AV Ba dvd | OV Ty 1,'1'1"",'{,“ mfd. | CARTONED. Only 39/, Carr. 2i6.
0 mA, 610-0-610 | 47500 v." Biocks, 4/8; .5 2,500 v
150 mA. 299 : AR ; : o | e, CEOnLeEn S Ee
500 A, 99 8 : }310(:k?(.1 3{190(.)0..) mg}l Si:OO 5vlgcanls. r:(il’l% EX-GOVT. VALVES (NEW)
5 2. 99 g+ I CCR v. Blocks, 5.8 . . 2 Each Each Each
250-0-250 v. 200 v.Ba. 5v. 32.22 9 plixs 1 mid. large Blocks. 8,000 v.. 9/8 .
3 728 2 : : b &8 » 96 | 1Ty 7/9 | 6SK7Met 7/9 | 35Z4GT 10/6
el 150mA GJ‘ LA L EX-GOVE., ACCUMULATORS ifs{g ;‘8 Ggg‘gG ;;IQ ACSPeanIO
STERS M Coil O e : ; T
é‘é};‘ IOLFaI‘“sps_ ;:'r:"s.cale."il 9. With Non-Spill Vent,s. Unused and 3V4 718 6V6G 8/ EBC33 7/9
. guaranteed 2 v. 16 A.H., 5/9 each or 3in 384 7/9 6V6GT 7/9 EF3 5/9
SILVII MICA CONDENSERS, 5, 10, | wood carrying case 8™ 7.5ins., 14/9. plus | 5Y3G  8/9 | GXSGT _8/g | EBIL 8/9
15, 20, 25, 30, 35. 40. 50, 100. 120, 150. 200. 5 - carr. 5U4G 0/8 | 8D2 2/11 | EF91 79
LY 4%0 $00. 1,000 . 005 T )()200(”)fd 11, ELIMINATOR AND TRICKLE g%‘?ig g;g 3(1’)72 Zﬁ} ﬁ%}:ﬁ g;g
fd.). 8d. each ; do: ne ty . 1.8 2 ‘] d ¢
s T G B P | CirARGER KT, Input 200-250 v. A.C, | GAMS 78 | 126 ~7/8 | MS/Pen 5/9
MIDGET MAINS TR A‘\SI‘OR’HI'.R. OQutput 120 v. 40 mA, fully smoothed, and 6J5G 5/9 | 12K7GT 10/8 | SP4 5/9
Manufacturer's Surplus. Primary 220'240 rectified supply to charge 2 v. acc. Price | 8J71G 6/8 | 12Q7GT 10/8 | SP41 1/11
v. Becs. 0-275 v. 70 mA, 6.3 v. 2 a. with steel case and clrcuit, 29/8. Or 6K7G  5/11 | 15D2 4/ SP61 2/0
Only 11/9. ready (ov use, 8/9 extra. 6K8G  8/11 25Z4G 918 VU120 2/11
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radio products Itd.

”5””” (Dept. P.57) 418 BRIGHTON ROAD, SOUTH

CROYDON, SURREY.Telephone: Croydon 5/48/9

These really powerful units in compact form give quality and performance right out of proportion to
their mideet size and modest cost. Osmor ** Q' Coilpacks have everything that only the highest
degree of technical skill can 'ensure—extra selectivily. super sensitivity, adaptability,  Size
only 1% x 3F x 2} with .variable iron-dust cores and Polystyrene formers. Built-in trimmers.
Tropicalised. Prealigned Receiver-tested and guaranteed. Only 5 connections to make. All types
for Mains and Battery Superhets and T.R.F. receivers, Ideal for the reliable construction of
new sets. also for conversion of the 21 Receiver, TR1196, Type 18, Wartime Utility and others. Send
to-day for particulars!

SEPARATE COILS 4/- | OSMOR STATION SEPARATOR

A full range is available for all popular | The Separator may easily be tuned to
‘tviavebalnd%atnd pur&:oses. Fully desgrip- eliminate any one station within the
. tive eaflets an onnection i 5 2 g
available. (Optional) gew s(i:rtr:nle ﬁxziirtl‘zv pancemctatedland ﬁmpg ta_ke; ily & i3
2d. extra, .Just note these "5 Star | seconds.  Sharp tuning is effected by
Features. * Only lin. high, * Packed in | adjusting the brass screw provided.

damp-proof containers. * Variablo tron- -

CHASSIS CUTTER

Type Hole Sizes Prices
1 lin. x1lin, 19/6
2 tin. x1iin. 18/9

31%5; co!:ei. v; l;'{i)tstedpt,algs for easy connec- NO. METRES 3 &in, x1iin. 22/3

o 0 s Poly- c ia’ . o e
styrene formers. 1. gr A,e”a_ _’ 1-—141-259 4 1%in. x 2in. 27/3
M.W. F. REACTION plugx 1

2-018-283 Hlust. Details on request.

3—267-341

1112 i here

.W. T.R.
COIL TYPE QR
4/9.

A range of N

coils for F.M.

Plugs

4—319-405 —— e

?h'f,ﬁf,'y",?,;,-*_‘ K]e.geiver 5—395-492 I LF.5, 465 k/c. Permeabllity-b.uned wit'h. l
abl aval: fiying leads. Standard size 1iIn. x 13ins l
e ) 6—455-567 | 373000, “For use with OSMOR coiipacks
A special design 7/6 . ~ I and others, 14/6 pair. Midget 1.F.s ith I
of C‘?“tfl now 7—1450-1550 kic. 1in. x iin. x 2iin.. 21/- pair. PRE,
?e‘;ig:l( éln‘cu?ts.()(‘ COMPLETE £8—410-550 K/c. l ALIGNED. 1/6 extra. both types. l

o o o s et e e e e b e e s s

5-valve Superhet Circuit and practical colour Type MI, L.M.S, waves, M2, I, & M. waves, M3, M. und
Drawings.” 6-vaive ditto, 3-valve (plus 2 8. waves. Price 3/ each.
e rectifier) T.R.F. circuit, Battery portable | Pointer 1/6; Drum, Drive. Spring and Cord, 3/2. L
Superhet circuit. Coil anl Collpack leafiets, Chassis Cutter | Type A glass dial assembly. meaturine min. oo, (91294 overall).
leaflet, and full radio and component lists, and interesting Mounts in any position. Cholce of two 3-colour scales, 24/6,
miniature circults, etc. P. & P. 1/8 U

; Send 5d. (stamps) for fully descriptive | DIALS—VARIOUS DIALS CALIBRATED TO COILS
fp[[ literature including ‘‘ The really efficient Metal dials. overall size 5%in. square. Cream background. 3-
.

WE ENDEAVOUR TO KEEP ABREAST OF THE TIMES BY BUILDING THE VARIOUs CIRCUIES PUBLISHEI §N
‘ WIRELESS WORLD,” * PRACTICAL WIRELESS,” ** RADIO CONSTRUCTOR,” ETC, WE KEEP STOCKS OF THE
COMPONENTS SPECIFIED

Lt
“ PRACTICAL WIRELESS " ‘“ WIRELESS WORLD ” “RADIO CONSTRUCTOR”
; : 5
Coronet Four : Bezinners' Superhet ; ' No Compromise " TRF Tunar. * Midget Converting the TRL1198 receiver to''a
N N > : R A ; - . P ) general purpose s'het receiver simple
4 Modern High Power Amplifier 2 ; Attache Mains Receiver. Sensitive 2-valve crystal diode set. Radio feeder uhite.
Case Portabhle ; RI1155  €onvertor ; Rgcei_ver. Telev!sion COI’IYE!‘EE!‘ (SD?C.la[ Economy 8 W.P.P. Amplifier. Circuit and
A.C. Band-Pass 3: Modern l-Valver ; coils in cans available), Midget sensitive details available jor addint push-pull to
3-speed Autogram. modern reflex, etc. T.R.F.. etc. the 5/6 valve Osmor superhet, Ha,

A LIST OF FIXED CAPACITIES AS REQUIRED FOR SWITCH TUNING AVAILABLE ON APPLICAT[&N

L

SUPER ¢ Q” for -/ MAX. SELECTIVITY

* TERRIFIC « MAGNETICALLY
PERFORMANCE T SCREENED

2 0 8}
M.W. Q A5 L.W. Q AS2

| { The NEW Osmor “ SWITCH-PACK * now ready 48/~ incl. P. tax

(State which three stations required—2 M.W.—2 L.W.—3 M.W.)

P P P P PPl P
OUR TECHNICAL DEPT. WILL BE PLEASED TO ANSWER (BY LETTER ONLY) ANY ENQUIRY RELATING
TO CIRCUITS WHICH OSMOR COILS OR COIL PACKS ARE USED OR ARE INTENDED TO BE USED-
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VOL. XXX1, No. 581, MARCH, 1955

COMMENTS OF THE MONTH

BY THE EDITOR

V.H.F. and F.M.

HIS year will see a vast improvement in
T radio reception and the improvement
will commence to take place in May,
when V.H.F. and F.M. will be introduced into
the Home, Light and Third Programmes.
V.H.F. and F.M. have already been introduced
in America and in Germany, and the new
techniques have been found to provide a
crisper and clearer reproduction. Most of the
experimental work in connection with the new
techniques has been undertaken at Wrotham
in Kent. It employs very short wavelengths and
as a result has a very limited range, but the BBC
plans will bring the benefits of the new techniques
to about 75 per cent. of the listening public.
it is the ever-increasing congestion on the

normal medium wavelengths in Europe which
has forced the BBC to adopt V.H.F. and F.M.
in order to provide an answer to the problem
of foreign interference. It is known that there
are many areas in England where it is almost
impossible to listen to the BBC programmes
because of this form of interference, especially
at night, and frequency modulation undoubtedly
provides the answer. The areas to which we
have referred have complained for a long time
concerning the fading, hissing noises, and the
superimposition of foreign programmes on the
BBC programmes. As at present planned there
will be nine V.H.F. stations, each of which will
transmit all three of the BBC programmes
designed for home listening, and they will be
located at the same sites as the television stations.
The first station is due to commence operations
in May, whilst others near Newcastle and Belfast
will follow. The remainder near Manchester,
Birmingham, Plymouth, Aberdeen and Norwich,
and in West Wales are due to begin operation
at intervals during the next 18 months. The
present long and medium wave transmission will,
however, continue for many years.

Frequency modulation owes its origin to
E. H. Armstrong, who during the 1914-18 war
invented the superheterodyne reception.

Unfortunately, with  frequency-modulated
transmissions, it will be necessary 2o purchase a
new receiver designed to take advantage of it,
since existing broadcast receivers are not designed
for F.M. It will, of course, be possible to
convert existing sets by means of an adaptor,
but that will merely be a stop-gap measure.

In fact, an adaptor will be a miniature receiver
in itself.

British manufacturers intend to produce
receivers capable of operating on the long,
medium and V.H.F. bands and in some cases to
drop the so-called short wave band, which has
never proved popular on commercial receivers.
Only a very few F.M. sets will be available
during the first year of its introduction. Com-
petition from Germany, where F.M. receivers
have been in mass production for several years,
may force British *manufacturers from their
Jethargy in connection with the new technique.

BOOM YEAR
URING 1954 set manufacturers sold
1,500,000 radio sets, including radiograms
and car receivers, on the home market, and this
is about twice the number sold during 1953.

. The number of television sets sold in 1954 was

slightly in excess of the figure of 1,145,000 of
1953. There are about 4,250,000 TV receivers in
operation at present.

No doubt, the removal of hire purchase
restrictions has resulted in these boom sales.
As far as radiograms are concerned, the increase
in the number of L.P. records available and
the public demand for improved quality of
reproduction has undoubtedly accelerated the
sale. It is estimated that at least 5 million
sound radio receivers of pre-war vintage are
still in use.

AMERICAN COMPETITION

OWING to our economic position it has been
impossible for constructors in this country
to purchase the kits of test gear which are one of
the specialities of the American amateur market.
Now, however, British amateurs can purchase
them, for with the easing off of dollar restrictions
these kits of test gear are now being imported
into this country. Perhaps this competition will
inspire British manufacturers to market similar
kits in competition with America. If they do not,
the market will be left clear for this American
“invasion.” For years there has been a call in this
country for such kits, but only complete expensive
apparatus has been available. Fortunately,
amateurs have been able to construct a great deal
of test gear from the instructions which have
appeared in this journal.—F. J. C. ’
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Broadcast Receiving Licences
THE following statement shows

the approximate number of
broadcast receiving licences issued
during the year ended November,
1954. The grand total of sound and
television licences was 13,794,195,

Region Number
London Postal 1,511,761
Home Counties 1,441,887
Midland 1,197,828
North Eastern 1,572,798
North Western 1,214,235
South Western 984,555
Wales and Border

Counties 615,578
Total England and

Wales 8,538,642
Scotland 1,036,257
Northern Ireland 219,672
Grand Total 9,794,571

British Institution of Radio
Engineers
THE following meetings will be
held during February :
London  Section. — Wednesday,
February 23rd, 6.30 p.m., at the

T

Cheerful Charlie Chester, Marian Miller and
Ken -Morris seen during rehearsals. Jor the new
Charlie Chester radio series.

March, 1955
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By " QUESTOR"”

London School of Hygiene and
Tropical Medicine, Keppel Street,
W.C.I. " A Versatile Electronic
Engine Indicator.” R. K., Vinycomb,
B.Sc. (Southern Instruments, Ltd.).

North-eastern Section.—Wednes-
day, February 9th, 6 p.m., at

Neville Hall, Westgate Road,
Newcastle-upon-Tyne. Papers by
students.

West "Midlands Section.—Wed-
nesday, February 9th, 7.15 p.m.,
at Wolverhampton and Stafford-
shire Technical College, Wulfruna

Street, Wolverhampton. ** Elec-
tronic Motor Control Systems.”
J. C. Rankin, B.Sc. (British

Thomson-Houston Co., Ltd.).

Scottish  Section. — Thursday,
February 10th, 7 p.m., at the
Institution of Engineers and Ship-
builders, Elmbank Crescent, Glas-
gow. ** Radio Telephone Systems
to the Islands.” T. Moxon
(G.P.O.).

South Wales Section.—Wednes-
day, February 23rd, 6.30 p.m., at
the Glamorgan Technical College,
Treforest. * The Training of Radio
Engineers.” H. W. French, B.Sc.

Obituary
T is with deep’ regret that we
announce the death, on

December 15th last at the age of
66, of Mr. Bernard Warner,
manager of the E.M.I. record
factory at Hayes, Middlesex.
Mr. Warner joined * His
Master’s Voice > as a clerk in
1912 at the age
of 24. He be-
came manager of
the record factory
in 1935 and played
a leading part in
establishing many
significant de-
velopments,
among them tHe
technique of
producing records

from magnetic
tape instead of
waxes.
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Agreement With N.U.J.
T‘HE BBC has announced an
agreement under which it
recognises the National Union of
Journalists as a negotiating body,
in addition to the BBC Staff
Association, on staff matters con-
cerning news and editorial staff and
foreign language and English moni-
tors employed by the Corporation.

Twice as Many ) S
ADIO manufacturers in this
country calculate that

1,500,000 radio sets werc sold
during 1954, including radiogrdmis
and car radios, which is appréoxi-
mately double the number sold: in
the previous year,

Only for Timekeeping o
LISTENER summoned , at
Nottingham recently wrote {o

the magistrates saying that he
could not afford to pay for~a
licence until he had finished paying
the hire-purchase instalments  on
the set. '

Another plea received from a
radio ** pirate 7 was : * We only
use the radio to get the time in the
morning.” .

‘“ Europe No. 1 a

T is reported that transmissions

are about to begin from the

Saar, France, under the auspices of

a new station claimed to be “ the

world’s most powerful private

wireless station ™ and which will

be known as ™ Europe No. 1.””

The station is situated on the
Felsberg plateau, 180 miles from
Paris. Programmes will be broad-
cast in French for 18 hours a day.

‘“ People Are Funny *’
PYE’S ** People Are Funny”
radio programme on Radio
Luxembourg is now embarking on
its second year and the new
schedule includes visits to Lowes-
toft, Luton, Sheffield, Plymouth,
Aldershot, Norwich, Aberdeen,
York, Grimsby and Oxford.
Lucky number leaflets, bearing
the names and addresses of local
Pye dealers, are being distributed
to members of the audience at the
recordings.
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Armand Denis records part of the

sound track for his latest film on

jungle life.

Marconi Appointment

MR. G. R. TYLER, having
reached the normal retiring
age, has relinquished his position
as manager of the Maritime Divi-
sion of Marconi’s Wireless Tele-
graph  Company Ltd. He is,
however, continuing his work for
the company as their representative
in West Africa.

Mr. Tyler has been succeeded us
manager of Maritime Division by
Mr. B. G. H. Rowley, M.A. (Oxon),
A.M.LE.E., formerly the Com-
pany's technical representative in
U.S.A. and Canada.

African Safari
ON their recent African safari to
film a BBC television series,
Armand and Michaela Denis
carried an * Emidicta ™ recorder
which they powered from the
electrical system of their truck.
They found the recorder invaluable
for making ** on the spot ” back-
ground commentaries,

“ Martinet >* Electronic Helmsman
ARRANGEMENTS are

announced for the develop-
ment and marketing of the new
“ Martinet °  automatic steering
device which was shown for the
first time on the .joint Marconi-
Hartley stand at the National
Boat Show at Olympia.

The * Martinet,” developed by
Hartley Electromotives, Ltd., will
be produced by them at their
Shiewsbury factory, the sole con-

cessionaires being the Marconi
International Marine Communica-
tion Co., Ltd., whose compre-
ensive  servicing  organisation,
established at all principal ports,
will also be availablé for attending
to the fitting and subsequent
maintenance of * Martinet
installations.

Desert Communications
FOUR complete Cossor Wircless
Station 53 equipments have
been purchased by the ruler of
Kuwait, Sheikh  Abdutlah el
Mulbarak, for desert communica-
tions. The last of these were
delivered in January this year.
The complete wireless station 53
is a general-purpose, medium-
powered communications equip-
ment, operating either as a static
or mobile unit. Remote control
facilities are provided and C.W,,
M.C.W. and R/T transmissions
are possible.

Ethiopia Buys Radio Egquipment
AN important contract was signed
to-day between thc Imperial
Board of Telecommunications of
Ethiopia and the two well-known
British firms, Standard Telephones
and Cabtles, Ltd., and Marconi’s
Wireless Telegraph Co., Ltd., for a
new international radio communi-
cations system working from Addis
Ababa.
The system will provide radio
telephone and telegraph communi-
cation with London, Nairobi and
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important centres in the Middle
East. Additional services may be
inaugurated later to other European
centres.

V.H.F. Transmitting Station
THE BBC is to be permitted to

build a V.H.F. transmitting
station at Wenvoe. in South Wales.
This brings the -number of V.H.F.
stations so far approved by the
Government to 10.

The purpose of these V.H.F.
broadcasting stations is to provide
a powerful reinforcement of the
coverage given by the existing
long-wave and  medium-wave
stations radiating the Home, Light
and Third Programmes. Up to
the present. this coverage has been
restricted on account of the limited
number of wavelengths available
for the broadcasting service in
the United Kingdom.

British Radio Compasses
THE initial 40 Viscounts ordered
by Capital Airlines (U.S.A.)
are to be equipped with Marconi
automatic direction finders, a dual
installation in each. This equip-
ment, manufactured by Marconi's
Wireless Telegraph Co., Ltd., has
been specified by Capital Airlincs
in their order upon the makers of
the Viscount. Messrs. Vickers-
Armstrongs, Lid.

Swansea Transmitter
THE new Third Prpg}'i\mme low-
power transmitting station
at Swansea, Glamorgan, has now
been completed and was brought
into operation on Sunday, Decem-
ber 19th. 1954, It has a power of
I kW and will radiate on a wave-
length of 194 metres (1,546 kc/s).
This station has been designed
to operate automatically without
the attendance of staff.

Radio’s Big Future
T a recent Press conference, Mr.
Gerald Beadle, BBC West
Region Controller, was asked
whether he considered sound radio
as being finished as a medium of
entertainment.
*“ No." he replied, “all the
evidence is for a big future for
sound radio.”

Luxembourg Listening Increase

AAORE. people listened in to
Radio Luxembourg in
November than at any other

period since the end of the war.
The average audience now for
Radio Luxembourg is 2.55 million.
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and radio engineering lies in the ability to

control equipment from a distance. The
flight of a model aeroplane guided by radio or.the
process of dialling a telephone.number provide two
of many instances which are nowadays accepted as
being quite commonplace. Methods of control by
what appear to.be, at first sight, unconnected pheno-
mena -also figure largely in modern life. Burglar
alarms which function when a light ray is broken are
no less taken for granted than are those devices which
ring a bell when a baby starts crying !

All the various types of apparatus used for these
processes rely entirely upon electrical or electronic
circuit design to enable them to work. And at the
heart of the equipment itself there is always found at
least one of those reliable little components which
carry out the important task of automatic switching.
In other words, a relay. :

It should be pointed out that relays do not lend
themselves only to devices intended for control
purposes, however : in simpler circuits, for instance,
they may be employed to enable small currents to
switch larger currents (or currents at dangerous
voltages), to give automatic operation of complicated
switching sequences, or to provide a means of
switching out equipment which becomes faulty.

Finally, owing to one of the peculiar attributes of
relays, by means of which their contacts may switch
circuits entirely separate from those which energise
them, they can be utilised in various combinations
to give some extremely interesting and ingenious
effects ; some of which almost convey the impression
that the relays are thinking for themsclves !

It is intended in this series of articles to describe
the construction and operation of those relays which
are most likely to be encountered and used by
radio mechanics ; and to follow the descriptions with
typical examples of the many different circuit arrange-
ments in which such relays can be employed.

ONE of the most fascinating aspects of electrical

N

The Relay .

A relay is a device which, when cnergised by an
electric current at a suitable voltage, causes two or
more contacts either to make or to break. In the
magnetic relay the energising current is passed
through a coil and thus induces a magnetic field.
This field causes physical movement in a piece of
metal which,.in its turn, moves the appropriate
contacts of the relay.

One of the most common types of relay likely to
be encountered nowadays by radio mechanics in
this country is that which was originally designed
for telephone exchange work. A cross-sectional

-

THE FIRST ARTICLE IN A NEW SERIES
DEALING WITH A MOST USEFUL TYPE
OF RADIO ACCESSORY

By J. R. Davies

diagram of this relay is given in Fig. 1. The action
and construction of this relay is typical of almost all
other types ; and it affords a good basis on which to
give the names of the various parts.

Referring to the diagram, it will be seen that the
moving part of the relay, the armature, is pivoted on
what is known as the ** knife-edge,” this Jatter being
part of the top end of the yoke. An extension of the
armature, usually referred to as the armature lever,
is used to transmit the movement of the armaturc
to the contacts. The armature is held in position
on the knife-edge by means of a screw and spring-
washer.

The core of the relay is fixed (by a single nut in
most cases) to the hecl of the yoke. (The coil is
fitted around the core during manufacture and cannot
normally be removed.) The connecting lugs of the
coil usually appear at the heel of the relay : .as,
also, do the lugs from the various contacts. This
method of construction allows the relay to.be
mounted upright on a chassis with its lugs projecting
through, thus enabling all connections and wiring.to
be kept below. 2 &

In the de-energised position of the relay -the
armature is held away from the top of the core by
means of the spring contacts which press against the
armature lever. When the relay is energised (the
armature is attracted towards the core, thereby
actuating the contacts ; the magnetic circuit between
the core and the armature being completed by the

¢

Lock nut Residuve/ Spring washer
- Screw,
Armature __ p Armature
s -- securing screw
threaded into
L] yoke at knife
-,
= Y e
f Armature lever
o Contacts
Core = )
—
Coll I .
s Insulated
_mounting tor
Heel of yoke contacts
e .
1_1 Connectifig lugs
Connecting lugs - = to contects )

10 €O/} ===———
Core securing nut o

Fig. 1.—Cross-section of a typical ref/ay. The coil
lugs pass through holes in the -heel of the yoke. An

extension on rhe moving contact nearest the yoke
bears against an insulated inset on the armature lever,
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yoke. The armature, core and voke are all made
of high-permeability metal.

If it should happen that the armature were allowed
1o make direct physical contact with the core when

Pigtail connection £o moving contact

Insulated mounting for moving contact
Armature

Pivot Contacts

Armature
tensioning —»
spring
.

Fig. 2a\—An alicrrative type of relay constriction
permirting the switching of heavy currents.

Moving contect

Strips of phosphor bronze
rivetted together at point
of gnchorage to frame

Fig. 2(by—Another heavy current relay. In this case
the contacis are. 10 a certain extent, self-cleaning.

the relay cngrgised, it would be found that it would
not release immediately when the energising current
was removed. This delay would be duc to the fact

When high currents are teing switched by a relay
it is occasional practice o use two sets of contzcts,
one set making before the other. The first centacts
are carbon faced and tear the brunt of whatever
arcing may occur.

Polarised Relays

A large field of experiment for the amateur lies in
the use of polarised relays. These relays make use of
a permanent magnet. and are capable of reacting in
different manners according to the polarity of the
voltage applied to their coils. A usual form of con-
struction consists of a reed made of magnetic material
mounted inside a permanent magnet, in the manner
shown in Fig. 3. The energising coil is stationary. It
will be seen that if the reed is adjusted to lie midway
between the two pole-pieces a current applied to the
coil in one direction will cause the reed to be attracted
to a particular pole of thc permanent magnet | whilst
should the current be applied in the opposite direction
it will be attracted to the other pole.

In practice it is possible to make a polarised relay
of this construction work at much higher speeds
than can the type shown in Fig. 1. The relative
sluggishness of the relay of Fig. | is due to two main
reasons : first, the large mass of mectal in the
magnetic circuit gives a slow rate of magnetic * build-
up ™ and decay, and, secondly, the magnetic force
applied to the armature varies considerably as it
moves to and from the core. With the polarised
relay of Fig. 3 these disadvantages arc overcome
since the magnetic changes arc applied to the reed,
and this can be given quite a small mass. in addition,
the force applied to the reed can remain reasonably

that the field in a closed T constant over its travel (so
magnetic circuit takes SOMe  feq conpraces ,-,,tgg,,, with reed long as the latter is kept
time to dic away. To obviale  agjustadre smally .

this trouble a * residual ) When a polarised relay
screw ' is fitted to the arma- Pole pieces of the type shown in Fig. 3

ture, as shown in the diagram.

adjustadie is used for high-speed work

This screw is made of brass = the construction is made
{or some similar non-magnetic Coit such as to render it capable
material), its function being of being dclicately adjusted.
to prevent the armature from feod Such adjustments are usually
making direct contact with —f e made possible by providing
the core in the energised both the fixed contacts and
position. The screw  can ’;”’”"””" [~ coir the permanent magnet pole-
usually be adjusted and is j’"’;‘f’i’;“ ) ~ pieces with threaded bodies
fitted ~ with a lock-nut or & S,"",’,”’ﬂef:g"”””g which enable them to ke
similar  device.  Sometimes, screwed nearer to or farther

however, a fixed stud is used
instead of a screw.

Other Types

The construction of the
Post Office type relay of Fig. 1 is typical of most
non-polarised relays. Such a relay can be used for a
great number of low-voltage and low-current jobs,
and is very often found in ** surplus ™ equipment.®

Relays designed to switch heavier currents often
have their contacts fitted to the armaturc in the
manner shown in Fig. 2(a). This method allows a
greater and quicker movement of the contacts with
consequently less arcing. An alternative scheme is
shown in Fig. 2(b), in which the contacts are not
only capable of switching a heavy current, but are
also. to a certain extent, self cleaning.

* Smatl American relays appear to use a similar method of

construction. So far as the wriler is aware, American models
use an axte for pivoting the armature instead of the knife-cdge.

Fig. 3—A simplified cross-sectional diagram

of a high-speed polarised relay.

contact need not necessarily be insulated
Jrom the reed.

away from the top of the
reed. The spring support at
the bottom of the reed is
often capable of adjustment
as well, this adjustment being

The moving

Pivot Coi,

assemdly

Contacts Permanent magnat

Copper foil wrapp*d
and soldered around
armature toform

" residual gep ”

Pigtail connection to
moving contact P

Pigeail ¢ onnections
to coil
Fig. 4—A suggested design for a relay which con
be easily constructed in the amateur workshop. The
possible contact assemblies are not, of course. limited
to the simple arrangement shown here.
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such as to alter the position of the reed relative to
the contacts and pole-pieces when the relay is de-
energised.  (This process is known as ** biasing™)
By means of this adjustment the reed can be biased
either to rest against one or other of the contacts or
to stay in the middle. :

, Owing to the capabilities of this type of polarised
relay for high-speed working it is often used in a two-
contact circuit for this purpose alone. (In other words,
the energising current is applied in one direction
only, and the relay contacts function as a simple
S.P.S.T. switch.) The fact that the relay also reacts
differently according to the
polarity of its energising
voltage is then considered

Another control circuit, using "a commutating
switch and a single battery, is shown in Fig. 5(b).

A further advantage peculiar to this relay is given
by the fact that once the armature has swung over
to one of the magnet poles the force of the magnet
holds it there even after the energising voltage has
been removed. Thus, the armature is capable of
maintaining contacts closed under pressure without
being continuously energised.

So far, we have discussed two types of relay :
the conventional ** Post Office ” type and the polarised
relay. There are several further types of relay in

1

as beingan incidental quality.
High-speed relays are used
very frequently for keying
transmitters, etc.

S/ 3.2% . a
i BN T 81

Remote /ines to relsy coil

o——>

Apart from high-specd
work, polarised relays are
also used for functions where
their ability to differentiate
between energising voltages
of opposite polarities be-
comes definitely useful. A
typical example is given
by the reverse current cut-
out, as used for accumu-
lator charging. It is common
in such cases to dispense .
with the permanent magnet and to use, instead, an
electromagnet energised continually from the source
of supply or from the accumulator.

Wenllil

desired direction.

Remote Switching

Another type of polarised relay which may be used
for remote switching at low speed is shown in Fig. 4.
The construction of this relay is very simple and it
can be built by the average amateur quite easily.
(The writer has not met a commercial version of this
particular type of relay.)

The relay consists of a fairly long armature,
pivoted at its centre. One end of the armature is fitted
with contacts, the other end swinging between the
poles (or pole-pieces) of a permanent magnet. A coil
1s wound around that part of the armature which
lies between the pivot and the pole-pieces, connection
to it being made by fiexible pigtails. When an energis-
ing voltage is applied to the coil the armature swings
to the north or south pole of the permanent magnet
according to the polarity of the voltage. When the
polarity of the energising voltage is reversed the
armature swings over 1o the other pole. On being
encrgised the end of the armature is not only attracted
by the permanent magnet pole-piece of opposite
polarity, but is repelled also by the pole-piece of
similar polarity. The armature is, therefore, capable
of travelling over a greater distance than would
oceur if it relied on attraction alone.

" To prevent the armaturc **sticking” at either
pole a residual gap has to be provided. This may be
given by wrapping several thicknesses of brass or
copper foil around the armature: or by fitting
adjustable brass screws to the pole-pieces.

One of the advantages of this relay lies in the fact
that it may be operated over two leads alone, and that
it is necessary only to use momentary energising
voltages. A control circuit is given in Fig. 5(a).

Remote lines to
relay coil

—=

Fig. S(@)—A remote circuit for controlling the relay of Fig. 4. S| and S2 are
push-buttons which when pressed cause the relay armature to move in  ihe
The double-pole arrangement ar Sl is included- to preyeht
damage should both push-buttons be accidentally pressed at the same time.
Fig. 5(by—An alternative control circuit using only one batrery. i
case the D.P.D.T. switch S| selects the desired movenient of the refay,

push-button S2 being pressed 1o acruate ir. .

In .this

common use and we shall consider these briefly
before we pass on to the circuits in which they may be
used. N
High-speed Rclays n

When we referred above to polarised relays.iwe
showed how these could be designed for operation
at high speeds. Polarised rclays. however, are not the
only types used for this purpose, and.it would:.be
worth while to devote a few paragraphs to some of the
other types of high-speed relay in common uyse.
(These other types do not normally operate at :the
very high speeds made possible by the polarised
design.) :

The construction of a non-polarised high-spee
relay (which will be illustrated next month), enables
high-speed working to be obtained by rcason of the
fact that the energising coil is fitted to a core of horse-
shoe shape, both poles of which atiract the armature
equally. Thus the armature may be made with a spall
mass and be correspondingly more capable of
following quick changes in the energising field:

The contact bar, or ** lever,” to which the armature
of this relay is fixed, is pivoted on a specially-designed
axle which reduces friction. The core could, prefer-
ably, be laminated. Relays of this type are usually
provided with very delicate contact and biassing
adjustments, the movement of the armature and the
contacts being kept as small as possible. When so
adjusted, the relay can only be used for switching light
currents.

Another high-speed relay which certainly deserves
mention here is that used for keying the ex-R.A.F.
transmitter, the TI154. The armature of this relay
imparts a rotary movement to a bar made of insulating
material, the moving contacts of the relay being
mounted 1o this bar. (Connection to these contacts
is made via pigtails.)

(To be continued)
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HE usual type of commercially manufactured

I receiver does not have a tuning meter :nor

do many home-constructed receivers and the
simpler type of communications receiver. With
such receivers it is often undesirable to cut the panel
or cabinet to provide a position for the meter. Or,
it this permanent modification would be permissible,
it may not be possible to find space in a suitable
position. These difficuities can be overcome by
housing the meter in a scparate case, with a sloping
panel, and making provision to plug in the required
connections at the back of the receiver. The small
meter desk may be placed at any convenient position
by the receiver, and can be immediately disconnected,
the :ppearance of the receiver being in no. way
damaged.

The meter described here can be connected (o
any A.V.C. controlled stage. €.g.. R.F., F.C.or L.F.
stage. The complete circuit is shown in Fig. 1, and
it is necessary to disconnect the lead in the receiver
which passes from I.F. transformer sccondary to
H.T. positive. This circuit is then decoupled, a
resistor of about 1 K. to 5 K. being suitable, with a
condenser of about .1 #F to .5 xF. This is shown in
Fig. 1, and serves to keep intermediate frequencies
out of the meter circuit. Connections to chassis
and H.T. positive arc also rgquircd. These connections
are taken to a 3-way sockét or valveholder, mounted
at the back of the receiver chassis. In order that the
receiver can function in the usual way when the
meter is disconnected provision must be made for
completing the H.T. circuit to the LF. transformer.
This may be done by inserting a further valve base
which has these pins wired together or by shorting
the two sockets concerned by means of two plugs
on a short length of wire, or any other suitable
means. . .

Mounting Desk

Constructional details of the desk are shown in
Fig. 2, and its size may beassmall as the meter permits.
The actual size of the meter is of no importance as

3 core flex

r IFT.
. )W-—-E (FT.

b
to HT+

/- '5,‘F
/e
Recerver chassis

2K.
Fig. 1.—Theoretical circuit.
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A USEFUL ACCESSORY WHICH MAY

BE MADE FRCM SPARES
By F. G. Rayer

regards working, but will govern the dimensions of
the panel and the depth required to accommodate
the meter and | K. wire-wound pre-set potentiometer
or variable resistor.

Wiring is shown in Fig. 3, and l-watt resistors of
ordinary tolerance values are suitable. The three-core
flex and plug, or valve base, should be wired up so
that connections are correct when the unit is plugged
in or proper operation will be impossible.

Setting Up

When first used the | K. potentiometer requires
to be adjusted, and this adjustment witl have to be
repeated if the meter is used with another receiver.
The receiver should be tuned to a position on the
dial where no station is received, and the potentio-
meter adjusted until the meter pointer is at zero,
showing no current is passing through it. With an
average | mA. meter and a valve such as the 6K7
the potentiometer will require to be set at about
midway position. When a station is tuned in the
pointer will rise.  The higher the movement the
stronger is the transmission being received. Correct
tuning is the position of highest movement. With
powerful local stations the meter pointer may pass
beyond the full scale position. This, however, can
be overcome only by fitting a switch to shunt the
meter to 2 mA. full scale, or by using a meter of a
higher current rating than -1 mA., unless sensitivity
for “* average ~ stations is to be reduced by changing
component values.

L.F. Circuit

it will be found that definite changes in reading
can be obtained with changes in volume Qquite
inaudible to the ear. The increase in reading obtained
with any improvement in the aerial or earth system
of the receiver is very apparent. So is any incCrease
in sensitivity in the receiver obtainable by very
careful alignment of R.F., F.C. and LF. circuits.
This fact makes the meter very useful for alignment

purposes. 3 core flex

Paner

ig. 2.—Coustructional arrangement.
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When choosing the 1.F. transformer circuit with
which the meter will be used it should not be over-
looked that in some receivers the F.C. or L.F. stage
is no longer controlled by the A.V.C. circuit on the
short-wave bands. The meter operates by the change
in anode current caused by the A.V.C. circuit :
hence a valve A.V.C. controiled on all bands must
be chosen. With distant M.W. stations, in particular,
the pointer may rise and fall during the reception
of a transmission. This shows that fading is present
and that the A.V.C. system is endeavouring to
maintain a stable output despite fluctuations in the
actual signal strength. at the aerial.

%o chessis

o IF

trensformer
circuit

HT +
Fig. 3.— |,
Intrernal
wiring

detuils.

Modifying the fx-R.A.F. R1132A Receiven

SCME USEFUL HINTS

IRST make sure that your receiver is working
correctly. Remove the D.B. attenuator switch,
complete with all resistors which are attached to it
on a small paxolin panel, trace wires through the
chassis and disconnect from their various soldered
connections.

Remove the output transformer and output choke
situated under the chassis, replace by an output
transformer which matches into a 6V6GT. Note that
this new output valve must be a 6V6GT, as a 6V6G
will not fit because the glass bulb is too large. Remove
the bias resistor and condenser from the output
stage and replace by a 240£2 § watt and 25,F 25 volt
bias condenser. Remove all wires to the ’phone
jacks, and rewire one jack across the secondary of
the new output transformer. The other jack is
removed altogether and a small panel indicator light
fitted in the hole. This panel light can be wired across
the heaters of the nearest valve-holder, and a 6 volt
04 amp. bulb is quite suitable.

Where the D.B. attenuator switch used to be a
tone contro! may be fitted. This consists of a 50 k2
potentiometer in series with a .01 F miea condenser,
which are wired across the primary of the output
transformer. This control is almost essential when
listening to Wrotham.

Next, remove the screening cover from the R.F.
sections and remove the four coils. The easiest way
of removing these is to cut the coils with wire cutters
—then with a very hot soldering iron use for as short
a time as possible, as the insulation may suffer damage
and shrink and tend to loosen the solder sockets of
the coil holders. Also note that a fairly heavy solder-
ing iron js needed for this operation.

Coil Details 0

As the solder is melted, with a twisting action
remove each portion of the coil by pulling away from
the sockets. When all coils are removed you can
now rewind new coils, making sure they are wound
in the same direction as the old ones otherwise the
ends will not be facing the sockets and will not enter
them. All coils are wound with 14 s.w.g. copper or
sitvered copper wire. L1, L2, L3 are all £in. inside
diameter and spaced 5/16in., }in., 1/64in. respectively.
L4 is $in. inside diameter spaced 3/32in. L4 is nearest
to the front panel. LI is the aerial coil ; L2 is the
band-pass primary coil; L3 is the band-pass
secondary coil ; L4 is the oscillator coil. With coils

FOR A POPULAR SET

now in position replace the screening cover over thc
R.F. sections, adjust the four trimmers to maximum
capacity, i.e., screwed right down. Sce that sensitivity
pre-set VR is fully clockwise (this is adjusted by a
screwdriver through the front panel, and is to the Ieht
of the R.F. gain control). Set tuning dial to read
107 deg.; R.F. gain to maximum : B.F.O. auto
gain and manual gain switch to Manual gain ;: L.F.
gain to approximately 75 per cent. of maximum.
Now with power supplies and aerial connccted,
trim the oscillator trimmer, C22 (nearest panel),
until Wrotham is heard. Adjust the other thrée
trimmers in turn, working from the front to the back
unti! maximum signal is received. These three trim-
mers, if adjusted too near minimum capacity, will
cause their associated circuits to oscillate. If this
does occur, retrim to maximum capacity and sidrt
trimming again. When maximum signal strength has
been obtained retune to approximately 125 deg. Here
the other Wrotham transmission should be heard.' It
this is not the case tune down to approximately'89
deg. If Wrotham is then heard this setting should be
trimmed to 107 deg. by the oscillator trimmer only
(nearest panel). Wrotham should now be received
both at 107 deg. and 125 deg. approximately. Peak
up the other three trimmers again for maximuaim
signal still on 107 deg. The conversion is now com-
plete and can be carried out in about 2} to 3 hours.
Wrotham uses F.M. transmission and, therefore,
you should tune to the L.F. side of the carrier. This
is the same for any F.M. stations received by the
R.X. There, are several stations either side of
Wrotham as the operator will find out.

Aerial

A fairly good aerial for these frequencies is the
3/ vertical dipole, each half being 28in. long spaced
in the centre lin., and fed with 80{2 coaxial. The
vertical dipole is preferred to the horizontal dipole
as there is only Wrotham that is transmitting a
horizontally polarized carrier, all others are vertical,
and Wrotham is received very well indeed. The
antenna elements can be lin., #in. or }in. outside
diameter tube, copper, brass or aluminium, which is
fixed to a length of lin.x lin. wood batten by spring
clips. The clements are sprung into the clips, no
other fixing is needed*as the clips hold the tube
elements quite rigid.—L. H. Cox.
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More About the L.S.W.L. -
S a result of my remarks in the February issue
on the International Short Wave League,
I have received a number of letters from
members of it. Not one of them, however, answered
the main points of my criticism which were : ls an

Annual Balance Sheet issued and circulated to
members? ; is such Balance Sheet independently
audited? ; is an Annual General Meeting held ? :

and are the officers elected annually ? All of my corre-
spondents avoid these important issues. A member
of a club is entitled to have a hand and a say in its
affairs. If members are dissatisfied with the conduct
of a club they should have an opportunity of changing
their officials. If a club is run as a business the
exccutives are self-appointed proprietors of it and
the only redress a dissatisfied member has is to leave.

It is wholly unsatisfactory to the members to say
that the books are open to inspection by any member
at any time. It would take several days to analysc
books, compare revenue with expenditure and analyse
receipts and in any case few members have
accountants’ minds or would be able to analyse
books. However, Mr. John E. Alban (G3JEA)
has wrilten an explanatory letter. He was chairman
and treasurc of the league up to April lIst, 1954,
and he retired through pressure of business. He
assures me that the interests of all members are the
first and foremost consideration of the council,
although he is disappointed in the reluctance of the
league sccretary to answer my questions. The
league was formed in 1947, by Dr. Arthur Gee
(G2UK), and at that time it was sponsored by a
journal which in 1951 announced that it was no
longer able financially to support such a venture and
members were told that they were welcome to carry
it on between themselves. The short-wave listener
was poorly catered for and the British Short-wave
League went out of cxistence. A few cnthusiasts,
howcver, managed to resuscitate the league under its
present title.

1 am informed that the management of the club is
entirely voluntary and the only cxpenses paid are rail
fares for out of town committee members, when
general meetings are held thrice yearly. The present
council consists of two licensed amateurs, a radio
technician, the secretary and the present chairman
and treasurer. When council meetings are held they
usually occupy a whole week and * all members
carry out unbiased inspection of the books and
accounts.” It is here that 1 quarrel with league
methods. As custodian of members’ subscriptions
and other revenue, if any, it is the duty of the league
to prepare and to circulate to cvery member an
independently audited balance sheet, not onc pre-
pared by the council itself.

There are two grades of league membership,
associate and corporate, as is the case with the
R.S.G.B. Associates pay 2s. 6d. per annum which
entitles them to the free use of the Q.S.L. Bureau,
permission to enter all contests and use of all free
advice services which includes translation, a book
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section which advises members on suitable literature
and a technical advice service. | am informed that
the league has been abused ™ by jealous members of
the ex-B.S.W.L. crowd.”

The corporate member €njoys the same privileges
as an associate but he pays 10s. 6d. per annum and
gets 12 monthly issues of a duplicated magazine which
contains * calls heard ™ lists from members all over
the world, both broadcast and amateur.

Mr. Alban tells me that the membership is not
more than a third of the total number that have
been enrotled since 1947 which is 6,0600. The revenue
is obtained from subscriptions and the sale of headed
stationery and league badges and the expenditure
includes the duplicating of the magazine, printing of
stationery, postage, maintenance of copying machine,
and cups and prizes for three annual contests. 1
am told that the profit may bec £30 per annum out
of a membership of, say, 2,000. | am not told how
many associate and how many corporatc - members
there are, so it is impossible to assess what the
revenue should be. A list of members is not printed
or issued to each member. { gather from those who
have seen the books that this figure is not disclosed
—merely a round figure being given as receipts and
subscriptions.

The Q.S.L. service is the main feature of the league.
One reader says, re my comment on the Radio
Amateur Invalid and Bedfast Club, that it is ** doing
a grand job of work = which only goes to show how
people will use extravagant language without being in
possession of the facts. For the fact is that with a
membership of about 30 it cannor be doing a grand
job. This club appeals for gear and books, but no
member is informed as to how these are disposed of.

I still invite the International Short Wave League
to answer my questions and, if necessary, to allow an
independent accountant, nominated by me, to inspect
the books. They may rely upon me publishing
a fair report on the result.

I should point out that the I.S.W.L. has no official
premiscs, its affairs being conducted from the home
of the secretary.

Incidentally, if any of my readers are members
of clubs which appeal for subscriptions, funds, gear
or books, 1 should be glad if they would write to me
about it. Whilst many of them may be run on sound
lines, to miy certain knowledge some of them are not.
Some years ago | spent a whole week-end interrogating
the secretary of one of these racket clubs and. under
threat of police exposure, extracted from him the
information that all of the second-hand components
which he had obtained on the pretext that they were
required for members had been sold, as also had the
books. .

The World Friendship Society of Radio Amateurs,
which | criticised some time ago, scems to have gone
out of existence. Before joining any club readers
should take particular care to enquire what benefit
they are likely to receive and whether they are able to
have a say in the club’s affairs.
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AMPLIFIER

12.—TUNED AMPLIFIERS—CONTINUED

By R. Hindle

(Continued from page 110, February issue)

Circuit Impedance

anode load. A pentode

refers to all normal cir-
cuits used for radio) the
impedance at resonance g
(designated Zo) is equal

to Q times the reactance of either leg, i.e., the
reactance of an inductance is multiplied by Q
when brought to resonance by means of a capacitor—
with the series circuit the voltage was amplificd, but
with the parallel circuit the reactance is effectively
amplified. .

This high impedance refers only to the resonant
frequency : to frequencies higher and lower than
the frequency of resonance the impedance falls.
This means that when used as a load the tuned
circuit will give a greater amplification at resonant
frequency, so that apart from giving a greater ampli-
fication, a high Q circuit also discriminates
between wanted and unwanted signals—high Q
for high selectivity. Fig. 47 gives the curve for
impedance to frequencies on either side of resonance,
and can be looked upon as the response curve
because the gain of a pentode amplifying stage is
roughly proportional to the size of the load. Below
resonance the inductive branch has the lower reac-
tance and therefore the greater current flows through
this branch. The current to be supplied by the source
(the valve in our case) is as if the load were inductive ;
to frequencies above resonance the load appears to
be capacitive by a similar argument.

HERE the Q of %
the circuit is more ¢
than 10 (which

H
.
¢

Basic Circuit

The basic design for the R.F. amplifier is thus as in
Fig. 48. The source of signal is the tuned circuit
LIC1, which is a paraliel tuned circuit, because the
imput impedance of the valve is high and so a high-
impedance circuit is required to match it. A high-
impedance parallel-tuned circuit L2C2 forms the

HT+

= 5 L,
RI= o C2

s 7

AV

Fig. 48.—Basic R.F. amplifying circuit,

A Series of Articles Dealing with the Theoretical

Counsiderations of Amplifier Design, and Con-

taining at a Later Stage Constructional Derails
of Various Types of Aniplifier.

T Y S P Y T PP

valve is shown ; a tetrode
could just as easily be
used so long as the
operating circumstances
did not run the valve into
the kink in the character-
istic. A triode would also
be satisfactory but for the inter-electrode capacitances
that caused trouble with the audio theory. Unfortun-
ately the much larger grid-anode capacitance of the
triode causes feedback which makes the circuit un-
stablc. Before the introduction of tetrodes triodes had
10 be used, and the effects of feedback were avoided by
neutralising, that is, by feeding back deliberately a
signal equal and opposite to that fed back uninten-
tionally by the inter-electrode capacitance. How this
can be done is indicated in Fig. 49. The anode
tuning inductance is centre-tapped and the H.T. fed
to the centre. There will now be a signal at the top
end of the inductance of exactly opposite phase to
that at the anode end. 1t is a part of the signal at the
anode end that is accidentally fed back via Cga
(shown dotted in Fig. 49) ; a second feedback circuit
is via Cn, the neutralising capacitor, from the top of
the anode tuned circuit. Now if the centre tap is in fact
exactly in the centre the inductance, the voltages at
the extremes will be equal and opposite, and if Cn is
made equal to Cga, the two voltages fed back will be
equal and opposite and so will cancel each other out.
In practice, Cn is made variable so that the neutra-
lising feedback can be adjusted to the exact value
required and can be set to allow for a tap somewhat
off centre. . C

It has to be pointed out that though the pentode
or tetrode has a much smaller Cga than the triede,
and indeed it is for this reason that it was developed,
it has nevertheless some such capacitance and because
of this the amplification possible even from a pentode
is limited, and the Q of the tuned circuits must
be kept below the value that would give a gain
sufficient to introduce instability. If higher gains
are required from the pentode and a sufficiently high
Q is attained in the tuned circuits, neutralising
can be resorted to just as with a triode. This is well
worth remembering because neutralising is out of
fashion and consequently generally completely out
of mind, though it might often be used even now with
advantage.

Sideband Cutting

There is a good reason, of course, why neutralising
is not often found in normal radio circuits these
days. The effect of a circuit with high Q, as well
as to increase the stage gain, is to narrow the resonant
curve (Fig. 47). If only the carrier frequency were
required to be passed all would be well, but, of
course, the required signal comprises the sidebands
that exist on each side of the carrier, and the higher
the audio signal modulating the carrier the wider
the bandwidth required (it is as well not to introduce
confusion at the present stage by mentioning other
methods and purposes of modulation besides audio,
but the principle remains substantially the same) ; if

00 Bre 0 wns 0o 00: O0-r.
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satisfactory results are to be obtained the R.F. stages
must pass the whole band of a width equal to twice
the highest modulating frequency. This, then, limits
the Q of the circuit for practical purposes and wilh
careful construction generally the bandwidth limi-
tation comes into play before the limitation of
instability and neutralisation is not required in such
cases. L@
Interstage Coupling

The turied anode stage is coupled to the following
stage exactly as was the audio amplifier, a capacitance
being interposed to prevent the H.T. being passed

HT+

i

ve,

|

‘Fig. 49.—Method of newralising grid, anode capaci-
tance.

to the next valve and a grid return resistor being
connected to provide a D.C. path from grid to cathode
of the following valve. Bias resistors and by-pass
capacitators are also used in exactly the same way
as with audio amplifiers and for the same purposc.
The screen grid will generally have a dropper resistance
between it and H.T., and a by-pass capacitator 10
.earth, though some such valves will take the full
‘H.T. to the screen grid if desired.

Again, as with audio amplifiers, the grid resistor
of the following valve is effectively in parallel with
the anode load tuned circuit and will modify the gain
obtained, as well as the selectivity, by reducing the
Q of the circuit; but generally the resistor can
be made big enough for its effect to be negligible. The
by-pass capacitators used are calculated to have a
reactance considerably less than the resistances that
they by-pass, but as the frequencies present are high
the capacitance is considerably smaller than was
used for audio work. A common value for normal
broadcast frequencies is .17 F.

Gain
The dynamic impedance ol a tuned circuit to the
resonant frequency (Zo) is purely resistive, the

reactances of inductance and capacitance having
cancelled each other out (the value of the equivalent
resistance being Q multiplied by the reactance
of either component) and consequently the gain
can be calculated exactly as was done for audio work,
i.e., as a pentode is used the gain will be gm .~ Zo.
The stray capacitances have not the effect of reducing
the gain because they are now part of the tuned
circuit itself.

The reader will be familiar now with the argument

that the anode load (in the present case the tuned
circuit), is effectively in parallel with the following
grid resistor, because the coupling capacitor is made
of such a size that its reactance at the operative
frequencies is negligible, and will also appreciate that
if two components are in parallel it does not matter
which is put to the left and which is put to the right.
Thus it is easy to see that the tuned circuit and the
grid resistor can be interchanged without altering
the operation of the circuit. This is shown
in Fig. 50. There is the distinction that if the resistor
is in the anode circuit it must be made smaller than
would be used in the grid circuit of the following
valve or else the vaive will be starved of H.T. Con-
sequently the effective load will be less and the gain
lower. Also the resulting reduction in H.T., even
with a smaller anode resistor, will affect gm, again
reducing gain, and will cause the characteristics to
have more curvature, reducing the size of signal that
can be accepted without distortion. These effects
are not of great importance under normal circum-
stances but in special cases (such as, for instance,
where an exceptionally large signal is being fed in)
they might need more consideration. On the other
hand, there is the advantage that the tuning capacitor
has one side at earth potential so far as the H.T. is
concerned and so renders it more convenient if a
ganged tuning condenser is used.

Transformer Coupling

When an alternating current is passed through
an inductance an alternating field of force is set up
and if a second coil is placed near the first so that the
field from the first cuts the turns of the second, an
alternating voltage is produced thereby in the second
coil. This is, of course, the principle of the trans-
former, but it will be seen 10 be particularly applicable
10 the case of intervalve coupling. Here we have an
alternating current passing through a valve and we
require to pass to a succeeding valve a voltage
varying in sympathy.

The application of a transformer to an R.F.
amplifier is indicated in Fig. SI. Now if there are
exactly as many turns on the primary as on the
secondary, and assuming that all the field of force
of one coil cuts the turns of the other cail, that is,
assuming perfectly tight coupling, the load on the
valve will be exactly as though the tuned circuit were
actually in the anode circuit and not just inductively
coupled to it. The gain will then be exactly as in the

T

HT+

Fig. 50.—Tunel circuit transferred to grid of V2.
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case of the tuned anode capacitance coupled circuit
previously considered, but the grid of the following
valve is isolated from H.T. without the use of a
coupling capacitor, and the grid return is completed
through the secondary of the coil so a grid leak is
not required. In actual practice there will be some.
loss because perfect coupling cannot be set up.

Instability

One of the difficulties in R.F. amplification design
already referred to is the risk of instability due to
feedback from anode to grid. This fecdback can be
reduced - eithér by increasing .the impedance of the
feedback path, as is done by introducing the screen.
grid in the tetrode though this measure is not com-
pletely effective, or by reducing the signal voltage
existing at the anode from where the fed back voltage
emanates. Now supposing that the primary of the

5 HIF

wad
F

]

A
o

=

Fig. 51.—Basic transformer——coupled circuit.

R.F. coupling transformer in Fig. 51 is given fewer
turns than the secondary. The load in the anode of
the valve will no longer be the dynamic resistance of
the tuned secondary but will be something fess, and
the actual load is worked out exactly as is done in
the case of an audio output transformer, i.c., the
reflected load is proportional to the square of the
turns ratio. For instance, if there were only half as
many turns in the primary as in the secondary the
load into which the valve would work would be only
a quarter of the dynamic resistance of the tuned
secondary. But gain, we have seen, is the anode load
multiplied by gm, and so the voltage at the anode
of the valve is reduced to a quarter of what it would
be with tuned-anode coupling. Clearly, therefore,
with a given degree of feedback caused by the valve
and the associated circuit there will be less voltage
fed back and therefore less risk of instability. Maybe
the reduction in gain by n? (where n is the turns
ratio and the secondary has the greater number of
turns) will seem rather a large price to pay, but it is
not really quite so bad as that because the trans-
former has a step-up ratio of 2:1 and so twice as
many volts will appear in the tuned circuit at the
secondary as is at the anode of the valve. Thus,
though the gain is reduced in proportion to n? and
the improvement in stability is in that ratio, the step
up of voltage in the transformer will be n times, and
so the overall gain from the grid .of the amplifying
valve to the grid of the following valve will be reduced
by only n times.

Adjustment of the turns ratio is thus seen to be a
convenient method of determining the gain of the
stage, whilst at the same time permitting a higher
amplification overall within the limits of stability
than do other methods of reducing gain. The
alternative method would be, of course, to reduce
the dynamic fesistance either by altering the ratio
of inductance 1o capacitance or by introducing extra
resistive damping. In the latter case selectivity
would also be reduced. The pattern of design now
begins to form. First, the required Q is deter-
mined taking into consideration the bandpass required:
then, if this results in too great a gain than is required
as,. for_instance, if the resulting gain is above the
stability level, the voltage at the anode of the ampli-
fying valve will be reduced by increasing the step-up
ratio of the transformer.

Coupling Constant

The effect of a coil on one adjacent to it is called
mutual mdu_clance and is usually designated ** M ”.
The theoretical maximum value of M, occurring
when the flux linkage is complete, is \/LI1.1.2; if the
two inductances are of the same value this indicates
that the maximum mutual inductance is equal to the
inductance of either coil, which seems i1'eg1§_ona[}_[g
enough. The point has already been made. that' the-
theoretical maximum is unattainable in practice an@
even if it were it would not generally, be -desirable
so that it is necessary to havgmme way of indicating
the extent of the coupling.” ' Taking the theoretical
maximum (y/L1.1.2) as being 1, the actual coupling
is md:ca_led by a fraction, known as the coefficient
of coupling, and is given by

M o a
VI EE) S
A k of a half would be considercd as close and one
of, say, .05 would be looked upon as loose.

The cffect of M on the gain of the trans-
former stuge is seen from the following formula for
amplification at resonance : : "

Amplification = gm x 2zfM x Q
whereas gain for tuned.anode circuit is :

Amplification = gm x 2afL x Q
It is seen that M is substituted for L and conse-
quently the modification in gain caused by trans-
former coupling is in the ratio M, which must

L

inevitably be a reduction because the mutual induc-
tance In practice must be less than the secondary

inductance. -, .
s (To he continue l)

Eighth Edition

WIRELESS
TRANSMISSION -

An |deal Book for the Amateur
By F. . CAMM 6/-, by post 6'4
From

GEORGE NEWRNES, LTD., Tower -House,
Southampton Street, Strand, W.C.2: -
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PLAYING RECORDS

Recording techniques have made such strides over the
last two vears that if you are to get the really superb
reproduction made possible by the latest L.P. records
you need one of the Acos “ Hi-g ™ Pick-ups. ‘These
have been specially designed to meet the very exacting
demands of the new records with their shallow groove
and microscopic sound “ track . This special design is
necessary on two scores—firstly to do justice to the
brilliant recording, and sccondly to ensurc the longest «
possible lifc from L.P. records. Such records are
expensive ; even a single playing with an unsuitable

pick-up can causc irreparable harm.

If you want the best reproduction and value from yonr
radiogram or record player and L.P. records ask your dealer ~
(or post the conpon belom) for details of the plug-in”

ACOS “1li-g” Pick-ups—specially designed to replace
existing pick-ups on most famous makes of record playing

equipment. The cost? 32/6d. (plus 1ofsd. P.T.)

... always well ahead

ACOS devices are profecied by patenis. patent applications and registered
desions in Great Britain and abroad.

—
= To: COSMOCORD LIMITED, ENFIELD, MIDDLESEX {
: Please send me details of ACOS “Hi-g" replacement pick-np heads |
|

[ \
NUMBER PLEASE! | NAME.. \ |
The new resiricted form of London Telephone I ADCRESS I
Dircctory no longer includes subscribers, like I I
Cosmocord, in “fringe’ areas. Please note I PW I
therefore that onr number is ENFIELD 4022, [ —_ I J
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62 A This Month's 82 AK

Bargains
RACK SIZE CHASSIS.—|7in. long x 2}in. deep x 12in., 16/6;
x 10in., 15/-; x 8in., 14/-. P. & P. I/-. All 16 s.w.g, ALI.
POCKET VOLTMETERS. Dual range, 0-15 v. and 0-250 v.,
345 O.P.V., M.C. Worth 50/-. Our price 17/6 post free.
CRYSTAL HAND MICROPHONES. High quality,
very sensitive. Chrome finish, complete with screened lead
and standard jack plug. Our price only 25/- ea. Few only.
VALVES. B7G base, 1T4, 1S5, IRS5, 154, 354, 3V4, 7/6 ea.,
or 4for 27/6. 807's, 10/- ea. or 2 for |7/6. Most of the 1.4 v.
B7G range available at 8/6 ea.
HEADPHONES. Low resistance type CLR No. 3, 9/6.
DLR No. 2, 13/6. High resistance CHR Mar 2, 17/6, and the
most sensitive of all DHR, No. 5B, 18/6 per pair. P. & P. |/- pair.
METERS.—0-5 ma. 2in. square, 18/-. 0-50 ma., 7/6. 0-10 A,
D.C., 7/6. 0-350 ma. thermo., 7/6. 2lin. ﬂush 0-100 ma.,
0-10 ma., 12/6 ea. Germanium Diodes, 2/- ea., or 6 for 9/-
LV.H.F. FANS. Air Space Co-axial Cable 150 ohm, good to
600 Mc/s ; normal price, 3/11 per foot. Our Price, 20 yard
coil, £1. Very limited quantity available.
FISK SOLARISCOPES.—Complete with charts.  Give
World time, light and darkness paths. Invaluable to the DX
man. List 2I/- our price 7/6, post free.
PANL Home Crackle. Black, Brown or Green, 3/~ tin.
P. & P. 8d.
TEST METER. 7 ranges as follows : 1.5 v. 3 v. 150 v. 6 ma.,
60 ma., 5,003 ohms, 25,000 ohms, 2}in. Dia. scale M.C. meter.
Rotary selector switch. Black bakelite case, 6 x 4} x 4}, ﬂtted
with removable lid, also provision for internal batts., rangés
can be easily extended. Bargain Price, 30/-, plus 1/6 post
SPECIAL OFFER. DEAF AID CRYSTAL MIKE
INSERTS. 10/- ea., or 2 for 17/6. P. & P. 9d.
Postage free on all orders over £l except where specifically
stated. PLEASE PRINT YOUR NAME AND ADDRESS.

C. H. YOUNG, G2AK '

All callers. Mail Orders to Dept. “ P "
110, Dale End, 102, Holloway Head,
Blrmlngham 4 (CEN 1635) Blrmlngham 1 (MID 3254)

1 Cheapest Television & Electrieal
THE HAM S SHOP len in Great RBritain o1
Coirner of North S1, (Uppep,
AND  Phone : BFIFA.ST 'usm
—TRI1196. complete with valves, £1/15/-. RE
RANSY QI:—IRIIJG £1

1" voe 38, 85

77 M/c with valves. £4 1
—With valves. £4 each. AMDPL

R PAK.—12 £2. CON l'R()l, UN

NIFS.—R.F. type 2 and 25. with valy

| Books on the theorv and

practice of electronics, new
Tannoy

5 R . Tybe 63. £2.15-. HORNLOUI) S
developments, circuit design, frda’ comblete it units. 210 Loi'h N
(l ] . o I. (l B b Complete with valves, £5 f\canné)é:o bzewrepleéa/téed) \:()Rsll l\l‘sl )
s P 3 i sm nr RING _TRONS.—220 (cost price 2
ands geergpeclalizeg ey ,g‘/l"sl AKBERS, —4in.. 15/- : METERS.Z.5 M amp. 8/

. 5in.. 12/6.
. 8/6 ¢ 3.5 KV., 12/6 (cannot be repeate( ).
LAS —With valves, £1. DI, 1161, 4/6. DOOIR
—1Vs'Ork off mains), 3/-. LARC T R\ll'\-\lh
each 4/- per doz. SPRAY ( <
. 7/6 (18in. extends to 9t.). CUT-0OL
8/8. Sll\l ATURE MOTORS,—Work off 1
h (No cut- ()ﬁ@) 6V6. 7/6. \lP,I . R
i amp., 2/-, METAL
VNS —-5’- (worth £1 each).
THANSFORMERS.—350,350,
4ampand4v damn 14'- each CHARGING TRAN
s.—From3v. to30v.at2to3amp., £1. RIVETS,
2/6 per box. R LSISI()RS —‘—-All sizes frmir;x 6

jects can be quickly supplied

through your local Smith’s

shop or bookstall.

Your copies of PRACTICAL
WIRELESS can be bound into
altractive rolumes; and all your

stationery and printed matier sup-

(X

TWIN FLEX.—
olt: 5/- 6ach. ME

a 250-250 6.3 v. at 5 & mp £2

\\lth knobs, 2/6. CONTROL

d. high vo
POWER PAK
BU I'I(D\" IUIN'

each.
- RY

ohms, 7/6 ear'h

w. H. smlth 5/6 each. CIHOW
amp, 6d, each
each, with sw

plied through our local branch.

ach, S

. BELL 'I R AN

—200 m/amp 10 H 3/6. DBl

4 s17.10 OF VOLUME COX
3/6 each. VAL \I, ll()l DERS.

\I)I)l\ l(’li\ll RS R

Ball type. 1'6.

from 8.
n b 1 £1 eac X
EQUIPMENT P()IG TAXIS. L'l(.f(MOb €).

\I‘ TS OF I [
10 Mobile and 1 M2.-1)m ‘St.amolr:‘(Pﬂ(iekon(PAppllcatioR) 11\0:'\1))
PROJEC l()l{\ —{ with SPPEAKE rice on pp cation
fOf SPECIALIST BOOKS BELL W lRI‘,.—~100 vd coils. & At:{)k:‘lar \;Jll!’lﬂg up, 4/6. AEI
MICRO'T )

WIIRE.—50 1t. —2'6. POL. lsnrn
Head Office: Serand House, London, W.C2 FBONETE IRODS 4. COTL FORMENRS 8 x4 and 8 % 1. 6,
cach . MORSE K1Y AND BUZZBT SRS 4 RS ONS

IVITID SIL ll)l~ R ADJUSTMENT.—300 ohms, 50 watt. 1/3.
FHOUSANDS OF OTHER BARGAINS. .

Packing and Carriage extra. Please enclose $.A.E. with Enquirjes.

Deliveries within 14 days. ALWAYS AT \()l‘lt SERVICE
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A CIGAR BOX AMATEUR TRANSMITTER
By T. W. Dresser

T is customary for newcomers to amateur radio

I to think in terms of Hammerlund, Hallicrafter

and -similar receivers and in transmitters of

100 watts and upwards, complete with lines of meters,

V.F.O.s and a whole lot of other gear ; a laudable
aim, but not one par-

congested than in the evening or Saturday afternoon.
The arrangement is conventional, crystal oscillator
and power amplifier, both valves being standard
1S4 types. Swilching is provided for the crystals,
the rig operating on fundamental frequencies on the
35 and 7 Mc/s

ticularly realisable in COIll. DATA bands, while doubling is
these days of short ] used for 14 Mc/s. 1t is
pockets and long prices. - —_ felt that therec is not
As regards the fellow Runge | Turns | Wire | Winding L2* much point in making
living in the country, Length the transmitter available
even If he is in a position {—— ] . for 28 Mgc/s, but this
to spend a fair amount 17 30 20 5w, Same as LI. can be done il the user
of cash on his hobby. BICEN SWE Tap at 18 tums. wishes, and the coil -
all- too often he s _ cham- data for this band will
without electrical power 35 a8 20 18, Same as L1. be furnished on request.
and the cost of operating Mc's Swg ) Tap at 8 turns. In addition to the
a normal amateur sation enam. crystals, provision for
from batteries is com- - V.E.Q. opzration is made
pletely prohibitive-—for 7014 20 I{in. | Sameas LI. by a further contact on
any ordinary individual, Mcs | Sr:”,'%,n Tap at 5 turns. the selector switch,
anyway. For the city enam. enabling the V.F.O. to
fellow with little cash, 14 8 20 1kin. Same as L1I. be switched in at will.
the countryman with no Me/s swg ° Tap at 3 turns. Metering, too, is very
mains, or either of them enan. simple, a 100 mA meter,

with little room for a
full-sized den of their
own, the cigar box trans-
mitter, then, is really
the answer to a prayer. It will provide a lot of fun
at small cost and when the user has finished his
“ragchew > on the band, he can close the lid" and
put the transmitter away in a bureau drawer until
the next time ! The power, of course. is in relation

*Tup may have

All formers 14in. dia. 4-pin. (only 2 used L1, 3 used L2).
(ol bg. adjusted to ensure good
oading.

which can be plugged
into sockets on the front
of the box, permitting
all necessary circuits to
be checked and tuned for resonance. All components,
wherever possible, are miniature types and are so
indicated in the components list. Obviously the
components should be obrained first, and the cabinet
made or obtained to suit.

to the size of the rig ; in other words. it is very low,
1 watt to be precise. But if you imagine that 1 watt g __ Meter $
will not get anywhere at all. just give this little Ye—"" sockets™—_, v 23
transmitter a try and you will find that it is quite ,
possible to work DX. even with | watt! Given
a decent aerial, of course, and having a little
regard for the times when the bands are rather less ic7
ce
i C1—100 pF. ct 3pole 2wey | . v -
£ 02100 pF. variable. 1 [ ] switch l\°-.-->HT"
C3—150 pF. H e T
C4—0.0!1 siF. : —r
C5—0.01 /iF. gt
g@]—lOO pF. variable. : O —{tj— A
—0.05 yiF. . VFO
—0.01 ;F. : ¥
crenfr 1o M | L%
R2—1 k12, ] cs8
R3—22 k{2, R&—1 k0. }
L1—(see table). ,
L2—(see rable). ] ! r. —cF
L3—3H, RFC. X 3 )
Vi—184. V2—154. .

T g I R B

Fig. 1.—Theoretical circuit.
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C.W. only o

The station is solely intended for code work as it
stands, keying being carried out in the negative H.T.
of

circuit the oscillator valve. The theoretical
! -

The coil data is given on page 149 for all bands in
common use. When these coils have been wound
and the little transmitter assembled and its wiring
checked it should be attached to a half-wave end-fed

6 & o]

[6 & ¢

Insulgted
terminel
Aerial
( Xt.;(/sd
stocke 1 ]:GJ
Eareh
e
e
" : ey
INTERIOR .
. OSC ANODE PA ANODE
r7 35
o o . Mrtfrsocﬁcts
VEQq N
Y) OSC PA
Xtal switch
VFO sockeis ©I( Tune, Tune,

FRONT
Fig. 2.—Layout and panel details.

diagram is given in Fig. l and the layout in Fig. 2.
The batteries, naturally, are not included in the cigar
box case ; lhdl would be asking too much. However,
as originally planned and constructed, a simple three-
valve T.R.F. receiver, using mimnature valves,
occupied one half of the case and the transmitter
the other half. It is felt that readers would not be

L 0o e 1 0usarorius Mrins S TS PPN iy L T U

LlSl OF COMPONENTS
Xtals for 1.7, 3.5 and 7 Mc¢/s.
1—Single pole 4-way wafer switch (miniature).
1—3 pole 2-way wafer switch (miniature).
2—Valveholders.
2—1S4 valves. :
I—100 mA moving coil meter.
3—.01 «F fixed condensers.
I—.051F fixed condenser (mica).
I—150 pF fixed condenser.
1—3 Henry R.F. choke.
2—100 pF variable condensers.
6—Banana sockets. H
4—-Banana plugs. g
Resistors as in Fig. 1. i

w8 .seire v b e pvees I RSP T S TR SRS

greatly interested in the receiver and would probably
prefer to use one they already own or to build one
~10 their own design rather than attempt to build both
receiver and transmitter into such a small case.
Nevertheless, if readers express interest in the re-
ceiver (oo, all pertinent details will be given at a
later date.

aerial of 66ft. in length, and the 7 Mc/s crystal
switched into circuit. The meter should be plugged
into the sockets in the anode circuit of the oscillator
valve, and the circuit tuned to resonance by means of
the variable condenser in the circuit. This will be
indicated by a " dip " in the anode current as shown
on the meter, in other words a reduction in the anode
current. The meter should then be removed and the
socket shorted together with a ** U ™ link, two plugs
joined by a sturdy piece of wire. The same pro-
cedure should then be gone through with the power
amplifier, then the transmitter is ready to go on
7 Mc/s. Naturally it will be necessary to tune in
this way whenever the frequency is changed, but the
procedure takes only a minute or two at most.

Provided the components are bought judiciously—
and many of them can be obtained at surplus dealers—
the cost of this transmitter will be very small and
the subsequent enjoyment out Bf all proportion to
the time and cost involved in the construction. One
can hardly say more of any transmitter, however
powerful and expensive it may be.

MASTERING MORSE

By F. J. CAMM
i/~ by post 1/3
GEORGE NEWNES, LTD.,
Tower Houze, Seuthampton Street, Strand, W.C.2.
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BUILDING COMMUNICATIONS
RECEIVERS

4—THE BF.O. STAGE

(Continued from page 87 February issue)

employed for the reception of speech and
music only is not suitable for the reception
of 1.C.W. Morse, as such signals would be inaudible.
This also applies to any type of superhet in which
no means of generating local oscillation is present,
and a Beal Frequency Oscillator stage is.for this
reason almost universally employed in communica-
tions type receivers. A scparate valve is frequently
employed, but a similar result is obtainable if the
second detector can be made to oscillate, and this
method is used in some equipment of moderale
cost and size. 1f space, current consumption and cost
are not important, the separate stage is preferable.
With 1.C.W. Morse, no audio-frequency modula-
tion, or audible component, is present in the signal.
With the usual 465 ke/s intermediate {requency, the
signal at the detector will consist of a 465 ke¢/s radio-
frequency oscillation, interrupted by keying. This
can be rendered audible by mixing a R.F. oscillation
of slightly different frequency with the signal. The
A.E. output frequency will equal the difference
between the receiver I.F. and the locally-generated
(or B.F.0.) frequency. A B.F.O. frequency of either
466 or 464 kc/s would, for example, produce an A.F.
note of 1,000 cycles per second. The B.F.O. is usually
tunable, so that the audio output can be adjusted,
‘both to suit the personal preferences of the user
and to increase tonal separation between desired and
undesired stations of adjacent freguency which may
be present on congested bands.

THE standard type of domestic superhet which is’

Separate B.F.O. Stage

Any small triode, screen-grid valve, or pentode
may be used in a B.F.O. stage, and the circuit
employed frequently resembles that in Fig. 1. The
B.F.O. coil is tunable by means of CI and C2. C| may
best be a pre-set of fairly large capacity (about .0003
#F) and is initially adjusted to bring the tuning range
of the B.F.O. coil to the desired value. Final adjust-
ment may then be made by C2, which may be fully
variable and panel operated. C2 is of small value—
e.g., 25 pF. To obtain good frequency stability, the
inductance of the B.F.O. coil is relatively tow and the
parallel capacity relatively high. However, any coil
tunable to around the receiver L.F. can be used.

The oscillations are taken to the detector stage
through a very small coupling condenser. A high

value should be avoided, as the B.F.O. may then over-
ride weak signals and a high background hiss may be
caused. The B.F.O. stage output should only be
adequate to cause a good A.F. tone, with average
signals, and increasing the B.F.O. output beyond this
point will not increase receiver sensitivity.

‘The stage is rendered inoperative by the switch
shown, and it is-essential the stage be switched out
when speech is received. Similarly, when 1L.C.W.
Morse is being received, the A.V.C. system must be
switched out. (This can be done by shorting the A.V.C.
line to chassis.) Frequently a combined B.F.O./
A.V.C. switch is used, so wired as to provide the
following settings : A.V.C. in, A.V.C. out, AV.C.
out with B.F.O. in. The two former switch positions
would be used for speech, according to circumstances.
with the latter for 1.C.W. Morse.

In a few cases the B.F.O. may operate upon a
harmonic of the receiver intermediate frequency.
The final result is similar, with the advantage that in
some cases the possibility of interference between the
B.F.O. stage and earlier stages in the receiver is
reduced. But with a suitable fayout, the B.F.O. may
operate upon a frequency near that of the receiver
I.F. stages without difficulty.

A further circuit employing a triode with bottom-
end coupling is shown in Fig. 2. Here, Cl and C2
will fill the purpose already described. C3 is the
bottom-end capacitor, and its value will depend on

I
g B8FO. Gl
100 Switch
KQ .
; 2—-5pF
To
SOKQ Det.
BFO.
Coil
[TH
1
100 pF
4
K -
p— pa— -
C/ 7C2 ApF
[—__—\"___—\‘
HIT—~

Fig. |.—A typical B.F.O. stage.
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the coil, valve and H.T. voltage. Values in the neigh-
bourhood of .001«F will frequently be satisfactory.
This circuit has the advantage that a tapping is not
required on the coil, which may consist of a standard

) ~ HT+
30K
2-5pF
II >
wo/
Output
100 pF
]
A |
&
L=
/les 7] ce 100
KN
c3
T HI--

Fig. 2.—A riode oscillator circuit.

465 kc/s 1.F. transformer

winding. Satisfactory
operation does, however,
depend upon the use of
a suitable value for C3,
according to circuit
conditions.

B -LI i

Final
IF

Trensfr

Input Circuits
The beat frequency oscil-
lation requires to be mixed

shown in Fig. 5. Here, the 1K variable resistor is an
oscillation control, and excessively violent oscillation.
is to be avoided. A grid detector of this type has high
sensitivity, but is easily overloaded. [t is thus most
suitable for a smail receiver having a limited amount
of R.F. and I.F. gain. The coil may be home wound.
For 456 kefs use, 75 turns of 28 S.W.G. double sitk
covered wire pile wound on a Jin. diameter former
can be used. With the anode-bend type of detector,
oscillation is likely to be somewhat erratic. In very
compact designs a double triode may be used, one
scction acting as detector and B.F.O. is indicated,
and the other as first A.F. amplifier. The local osecilla-
tion may be cut out by a switch in parallel with the
coil, or by adjusting the 1K resistor until oscillation
ceases.

A further method of combining functions is to
employ a feed-back winding near the final I.F. trans-
former secondary. This winding is wired in the
detector anode circuit so that the valve goes into
oscillation.

Layout Points

The actual layout of the B.F.O. stage can be of
great importance. With a
poor layout the funda-
mental oscillation and har-
monics may reach the
earlier stages of the re-
ceiver, causing whistles on,
some  bands. Where
whistles of this type arise,
they will always cease,
when the B.F.O. is switched.
out, thus indicating this,

Diode or DOT
Stage

with the signal in the 7o AF stage is the source of the
detector stage, and Fig. 3 Circuits  trouble.

illustrates™ a method of - To avoid such diffi-
doing this when a diode, culties, the B.F.O. stage is
double-diode, or double 100 pF ~ . often enclosed in a screen-
diode-triode valve is em- - ing can as shown in Fig. 6."
ployed.  Wiring of this H7— For the average stage, ‘a'
stage will remain un- #~ can about 2in. by 3in. by

changed, the B.F.O. signal
being applied to the de- .
tector diode through the small coupling capacitor
already mentioned. In home-built equipment this
capacitor may be formed by twisting together two
insulated wires for a short distance. °

Where a grid-leak or anode-bend detector is used,
in the interests of high sensitivity, coupling may be
directly to the valve control grid, as in Fig. 4. Here,
an anode-bend detector is shown, but the same
connections would be suitable for feeding a grid-
leak type of detector. In all cases the B.F.O. input
should be adjusted to obtain a suitable note. Exces-
sively high inputs (as would arise from a large coup-
ling condenser) must be avoided as only causing
an increase in background noise.

Combined B.F.O. Stage

In battery equipment, low-cost receivers and
midget sets, the detector stage is sometimes made to
operate as B.F.O., thus aveiding a further valve.
Any method of causing oscillation in the detector
stage may bc used, and the valve will of necessity be a
triode, double-triode, or pentode type, since a diode
cannot be used in an oscillator circuit. - :

One method of obtaining oscillation in this way is

Fig. 3.—A diode input circuit.

3%in. high will be of amplé
dimensions. A4// the com~
ponents associated with the stage are enclosed in it.
Stray coupling by heater or H.T. circuits may be.

TigL
el

IF
lransfr.

2-5
122
%0 £ l
8 = 4
S 0=
Anooe KQEE - ,5,‘?
T 1 HT=

Fig. 4.—Grid detector with BFO input.
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avoided by adding by-pass capacitors or decoupling.
For the heater circuit (if required) values of about
.05 uF will be suitable. For the H.T. positive circuit,
a .5uF condenser with 10 K decoupling resistor will
normally be adequate.

It is not essential that a panel control be provided

HT—

—_—

Fig. 5.—A cathode-coupled det.|B.F.O. stage.

for the B.F.O. tuned circuit, though this has the advan-
tages mentioned. When initially setting up, the
pre-set C1 is adjusted so that a suitable tuning range
or frequency range is obtainable with C2.  Where
adjustable dust-cored coils are employed, C1 may be
a fixed condenser of suitable value.

If for any reason it is not possible to fit a screening
can for the whole stage, then the B.F.O, coil should
be enclosed in a small can and the valve be of screened
or shielded type. Without this, trouble due to pick-up
by earlier stages is very likely except in very small
receivers with comparatively low sensitivity.

Oscillation may be tested for, if necessary, by
inserting a meter in the B.F.O. anodes circuit and
shorting the B.F.O. coil. If the anode current does

Screening Can
P

)

Panel
Contro/

6CS_

ce

1
BFQ. Coil

Receiver Chassis

W7o Detector
Fig. 6.—A typical B.F.O. stage layout.

not change, the stage was not oscillating. If oscillation
is present but no A.F. output obtained when  an
1.C.W. Morse transmitter is tuned in, then the B.F.O.
may be incorrectly tuned. Adjustment of Cl should
remove this difficulty. The A.F. note will be at
its lowest frequency when B.F.O. and L.F. stages are
almost tuned together, rising in frequency as the
B.F.O. is tuned away from the receiver L.F.

News from

) .
FAST BERKSHIRE COLLEGE RADIO SOCIETY

Hon. Sec. : F. H. Rickards, East Berks College, Royal Albert
Institute. Windsor.

THE East Berks College Radio Sociely was formed awthe end
of September, 1954, in response to many requests from
past and present students of the College. 1t has met with great
success and membership is rising steadily.

Among the amenities offered 10 members are: extensive
cquipment, visits to places of interest, technical film-shows,
fectures, a club transmitter (G3/KAL), a congenial clubroom
and, if desired, the use ol a licensed bar.

Meetings are held from 7 p.m. to 10 p.m. every Thursday at
the Royal Albert Institute, Windsor,

All who are interested are cordiafly invited to the meetings.

CLIFTON AMATEUR RADIO SOCIETY

Hon. Sec.: C. H. Bullivant (G3DIC), 25, St. Fillans Road,
Catford, S.E.6.

OVER 40 members and friends attended the Christmas party
which, as in previous years, was a great success, Two
guests, GG6NU and G3CFO. undertook the judging of the con-
structional contest in which the first prize was won by G3XL
with a SSB exciter.
Meetings are held every Friday at 7.30 p.m. at the clubrooms :
225, New Cross Road, London, S.E.[4.

LEICESTER RADIO SOCIETY

Hon., Sec. ¢ w. N. Wibberley, 21, Pauline Avenuz, Belgrave,
Leicester.

HE Society, which meets every allernate Monday in the
month, has now prepared its mid-wintet programme ol
lectures and demoanstrations.

February 28th, 1955.—Chairman’s lecture : “The Grid Dip
Oscillator,” by G3DVP. An oscillator for all the amateur
frequency bands will be demonstrated.

March 14th, 1955.— National Field Day,” a discussion of
the proposals for this vear's attempt for the RSGB Trophy.

March 28th, 1955.—* Radio Frequency Heating,” a lecture

the Clubs

on the application of radio frequencies to industrial electronics.
The above lectures will be given in the clubroom at the Holly

Bush Hotel, Belgrave Gate, Leicester.

COVENTRY AMATEUR RADIO SOCIETY o

J. H. Whitby. I, St. Patrick’s Road, Coventry.

Hon. Sec .:
MEE"{TII\(‘}GS are held on aternate Mondays at 9, Quezn’s
oad.

Amongst future events are the following i—

25th February : Annuat Dinner (Barras House Hotel.
28th February : Lecture.

3rd March : Night-on-Air.

14th March ;: * Radio Aids to Navigation ”’ (G3RF),
28th March : Receiver Servicing (GIHDP).

Iith April : No meeting.

STOKE-ON-TRENT RADIO SOCIETY (G3GBU),
Sec. : A. Rowley 37, Leveson Road. Hanford. Stoke-on-Trent.

THE club activity has centred around the top band contest
during the last few week-ends. All members took part in
the setting up of the station and keeping it on the air during the
contest,

At the same time, regular meetings have been held at the club
headquarters, 2, Racecourse Road, Qakhill, Stoke-on-Trent.
New members are always welcome at the general mestings on
Thursday nights at 7.30 p.m.

A comprehensive lecture and practical work programme is
organised for the winter season and the club magazine will soon
be in print again.

NEW CLUB

A RADIO society has been formed locally—The Hawick Radio

Society. of which the hon. sec. is G. Shankie, of 17, Ettrick
Terrace, Hawick. Roxburghshire.

Twenty members are on the roll so Far and already they have
obtained a clubroom and workshop. It is expected to make
entry 10 them in February/March. All visitors will be welcome
at the above address,

Meetings are held cvery fortnight in Hawick Public Library,
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A RESISTOR PITFALL

A REMINDER THAT THE WATTAGE RATING IS NOT THE ONLY THING TO WATCH

By S. C.

] VER the years the idea has gained ground that
O in choosing a resistor for a circuit it is only
necessary to select one of the correct resist-

ance and power rating (watlage). Several other
factors are concerned, in fact. Among these may be
mentioned ambient temperature and the voltage
across the resistor terminals. Ambient temperature
enters into the consideration because the thing which
determines how much power can be -dissipated is
how hot the surface of the resistor can be allowed to
get. If the sirface of the resistor is at a temperature
of 70 degrees, say, before it starts to dissipate power,
this resistor cannot be allowed to dissipate as much
power as one which starts at, say, 40 degrees.” Most
carbon composition resistors have maximum surface
temperatures in the region of 110 o 120 degrees
Centigrade. From this fig-

I T ure, it will be obvious that
U7 R G OOV e e,
/'EM-E l
----- &
250K Fig. 1.—A4 Nerwork
which is commonly
used, and which is des-
SE/BOK cribed in this article.
¥/955Y  the temperature limitation
-ENT 1$ not a severe one—in this

country, at least.

A more pressing limitation is the maximum voltage
which can be tolerated across the ends of the resistor.
Most experimenters make a rapid appraisal of the
power rating of each resistor in the course of their
experiments. Frequently, this is based on expericnce
and no calculation is made ; sometimes a calculation
has to be made because the conditions in the circuit
to be built*are so different from any previously
cncountered. Atany rate, the power rating calculation
is easy. Three convenient forms of it are given below :

W=IE W=I?R W*ER
where E is the voltage across the resistor.
1 is the current in amps flowing in the resistor.
W is the power dissipated by the resistor.

Having made the power rating calculation, most
experimenters are content 10 rest assured that .1II will
be well. This is not necessarily true as can be shown by
considering a typical potential divider network for an
oscitloscope. Fig. 1 shows a common arrangement.
To simplify matters, it is assumed that an EHT,
having a value resulting in a current of 1 mA. is in
use. Consider R : the voltage across its ends is
1,200 ; consequemly, the power dissjpated by it will
be 0,001 timies 1.200 which is 1.2 watts. A conservative

Murison

experimenter would probably fit a two-watt resistor”
and feel well satisfied with this generous under-rating.
His satisfaction would be ill-founded and might

be short-lived. Most carbon composition resistors of
{wo watt rating have a maximum voltage rating of
1,000 volts. In practicc most resistors of this (ype
seem tolerant of voltages in excess of this ; but the
expenmenter must not blame the manufacturer if a
resistor fails when so operated. The table gives

TABLE :
: Walts Type Max. Volts .Maker 1%
IS5 0 1,500 Erie $
I 1 1,000 Erie ..},
8 2 2 .- 1,000 Erie - #
d 1 BTB 500 Dubilier
1 8 1,000 Erie
o - BTS 350 Dubilier
H 7AD - 700 Y Erie
3 9 700 Erie
i 16 700 Erié
h: SBD 250 Erie
FA 5B 125 Erie
High Stability Types
2 R850 800 Dubitier
1 R627 600 Dubilier
1 L00 750 Erie
3 R425 500 Pubilier “’
% 108 500 Erie
i R417 350 Dubilier *}
I 109 350 Erie
% R310 250 Dubilier i

maximum voltages permissible for the commonly
used carbon compomlon resistors. From this, it will
be seen that R1 in Fig. 1 can most edsnly be kept with-
in rating by fitting two type eight resistors in series.
Suitable values would be 560 k{2 and 680 ki2
the difference from the nominal value not being of
any consequence.

From the foregoing, it will be seen that the proce-
dure for rating a resistor once its wattage has been
determined, is to check that the maker’s maximum
voltage rating is not likely to be exceeded. in doing
this, allowance should be made for the possibility
that the voltage may rise above the nominal value
due to such things as the mains voltage rising. Atten-
tion to this matter .of maximum voltage across
resistors is well repaid by the resulting freedom from
trouble due to strange defects arising in resnstdnce
chains.

OUR COMPANION JOURNAL

Practical Television
1/- Every Month
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80 e COAX

NTANDARD }in. diam.
Polythene insulated.
GRADE A" ONLY

Volume Controls
Midget Fidiawan type.
I.ong apindles.  Guaran-
teed } wvear. All values

10,00 ohms to 2 Meg:
ohine, 8d. yd.
No $w. S.P.8w. D.P.3w. | SPECIAL. — Semi-air
3!- 4)- 4/9 spaced  poiythene. 80
COAX PLUG3 ohm Coax jin. diam.
SOCKETS 1/- | Stranded core.  Losses
LINE CONNECTOR 1/2 | cut 30% 9 .
OUTLET BOXES ... 4/8 | (jus releage b yd.
BALANCED TWIN FEEDER per yd. 6d. 80
TWIN SCREENED FEEDER per yd. 1/- obms
50 OHM COAX CABLE, 8d. per yil. {in. dia.
TRIMMERS, Ceramic, 30, 70 pf., 8d. 100 pf..
150 pi., 17§ 250 pf., 1/8: 609 pi., /8,
RES[STORS —All values ;10 Ohmi to 10 meg,

tw,dd; 4w, 6d; LW

. 1/-: High
w. 1%, Bin.

l"r:.ren:ed vdllll,s 100 obms

5 10 Meg.
WIRE-WQUND RESISTOB.S —B~st Makes Minia-
w,

ture Ceramic Type 15 ohm to 4 K., 119
10 w., 20 ohm to 6 K., ;15w 30 ohm to 10
K., 2/9: 5 w. Vitreous, 12 K. to 23 K., 3/-.
WIRE-WQOUND POTS. 3 WATT. FAMOUS MAKE
Pre-det Min. T.V. Type. | Standard Size Pots, 2}in.
Knurled slotted Knob. | Spindle.  High Grade,
All valnes 23 ohms to 30 | All Values. 100 ohms to
K., 3- e iU K., #-.
bitto  Carbon  Track | W/W
50 K. to 2 Meg., 8-, CONTROL 102, 3/~.
©/P TRANSFORMERS.—Heary duty 7V ma..
small Tapped peutode, 3/9.

L.F, CHOKE) 10 h. 63 ma.. 5/, 20/25 h. 100/150
aa., 12/3. 5 h, 230 ma., 18/=, 15 h. 100 ma., 10/8.
X, 3h. 250 ma.. 13/8. SIMPLEX. 10h. 130 mia.
10/8, MAINS TR. ANS,—bade in onr awn \vorknhom
to high grade specmcatmu. nlly juter-leaved and
impragnated. Tapped prim. 200 v./250

Trans., 6.3 v., 1} amp., 7/6; ditto 6.3
108 ; dma 12 v, 73 amp.. 7/8;
8U 4a.av 2 a,, ditto 306-0-4
b AMPLIFIER TRANS. 239 v. B0 ma.
6.3 v. 2 a. Fully ¥hrouded, 17/8. Vicw-
master Auto Type, 35-. Teleking, 30{~.

33-. Coronct, 30 -, Simplex, 35/-.
*,vecmls to requirenients,
SOUNDMASTER SPECIAL3S.—Mains Tranz., 25'-
[..F. Choke, 10/8, O'P Traus., 5/3. thelope 6/6
B cilied Water Swilches, 22/6 per set of U,

TAPE RECORDING BARGAIN
LIGHTWEIGHT XTAL HAND MIKES.
Chrome  tinish—Quality and  seusitivity
only 25/-,

ELECTRODYNAMIC MIKE INSERT.—U.8
anke, precicion tnginecred. Size only
by tin. Bargain Price 3/9, Matching Trans. 3/9

WOODEN WALNUT CABINET.—12in. x Tin. x
TRE wr superhes., comp pnm.henl chassis, o
Liack-plate, drive, pmn’(r ete., 28/8, plus post 2/,

a/6.

Lyux.
Rewinds and

NA,—Midget Soldering lion. "Ulv/ 250 v, o1
2iiy2an v., 14/10 TYANA TRIPLE THREE.—
Cumplete  with detachable  beneh stand, 1976,

NEW SOLON MIDGET IRON.
FULR RADLO CONSTRUCTOR
C.R.T. HEATER lSOLATIO]\ TRANSFOB.MER =
:Agl: winding vruh 2 c. by
194 ,10/8 ; . Y
10'5 MMNS PRIHARIES aud “[)CL als to Ordu
rrom 10/8 each

MIKE TRANSF.—RaNo o,
buxel.

V'HOLDERS —Pax: Int. Ocl.. 44.:

: Bi2a (Rl' 3. Moulded Int.
5 9d.; with screening can, 1/6 B8A,
0 BOA, 127 VCRUT, 2/8. Ceramic: LI, 0,
BTG, Y- ENG. and AMER. 3-, 7- aud Y-pin, ete., 1i-,
’“\G STRIPS —2. or d-w ...d. 5 4= or J-way, 8d.
ti-way, 4d. ; 9- or 10-way. 8., ete.

TV PRE-AMP.—Channel 1. Iasily modified for
other Channpels or Couverter use.  Midget Chassis,
47 © 2} x 1} Complete with EF42 valve, coax.
nc-:nl and plug. Ready for use. Brand New Mfre,
Sucplus. Lisled £3 13s. Hpecial Clearance I'rice,
27/ ; p. & p., /6.

TOGGLE SWITCHES EX-GOVT,—" Oun-off,” 9d.
Jirsin M'core solder 00"() 16 g. or 18 g., 5/6 3 b,
44, yd, T.C. wire, i8S to 22 s.w.g., per yd., 2d, I'\(,
Counecting wire, 1) colours Single or Stranded,
24. vd. 2 K. 5w. H.). w,w Pots, 6/6. 10 K., 25 K.,
bulrern wjw Pot. lin. spindle, 3/8, SCREENED
GRID CAPS L. Oct., or Mazda, 6d, es. BULGIN
HIGH VOLTAGE VALVE CAPS, L. Oct., 1i-,
FUSES.—1}in. all values 60 ma. to 10 a., 8d.
ALADDIN FORMERS and core iin., 8d,; Fin.. 10d.

w., 19/8. 1DESL

3/9 =a., oew aod

LE3G,
Oct.

SLOW MOTION DRIVES,—L lic ratio 4 : 1, 2/3.
INT. OCTAL CABLE PLUG (8-pin), with cover, 1/3.
200-250 Volt SELECTOR SOCKET (: x lin.) with

i"lug, 1/-. PILOT . B4,
SPEAKER FRET.—Expanded nnmlmcd metal, 11in,
by 9in., 3/, EXT, L.5.—Switched Socket, on-0ff and
paralle‘ switching, complete with plug, 2/
MAIN3 DROPPERS. 3in. x 1lin. Adj. Sliders,
.3 amp. 750 ohms, 4/9. .2 amp, 1.000 ohms, 4/3.

LINE CORD. .2 amp. 60 ohms per foot, .2 amp.
100 ohms per foot, 2 way, 1/8 & yard ; 3-way, 19
& vard.
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ALL WAVE RADIOGRAM CHAS3IS
THREE WAVEBANDS FIVE VALVES
. \\ 16 m.—30 m, LATEST O3RAM
200 m.—330 m, X709, W77, DH3T,

L. \\ 800 m.—2,000 . N78, U8,
Brand New and Guaranteed, with loin.
200/200 v,

. Short-Mediuni-Long-tiram. Slow
Motion Tuning. Speaker and Pick-up counections.
High @ iron-dust cored coils, 463 ke/s L.V latest
circiit technique Gelayved, AV.C. and Negative
feedbaek. Output 4.2 watls. 3 ohing output trans-
former on chassiv. Chassis size 134 x 5 x 2{in.,
Glags Dial—10in. x 41in., horizontal or vertical type
available, lit by 2 Pilot Lamps Colour Black Sta-
tion names, L.W. Green, M.W. Red, 8.W. White,
Four Knobs supplied, \\ aluit or lvory to chuice.
aligned and calibrated: Chassis isoluted fromn mains,
I'RICE £10/18/0. Carriage and Insurauce, 4/4,
(Without 10in. Speaker, 29/15/0, Carr. & lns., 4/6.)

BARGAIN OFFERS
RECOIHENDED FOR ABOVE CHASSIS
REAT REDUCTIONS
Brand New Plnsay 3-3psed Autochangzer Mixer
Unit for 7, 16 and 12in. Records. Twin Ei-Fi
Xtal Head with Duopoint sapphirs stylus.
Plays 4,000 records. Sprung mountinz. Superd

P.M.

Quality, Bargain Price 94 gns., post free,
NEW ALL
BOXED VALVES goaranteen
RS B/-(GKTG  8/8129HT  SECIL 7/
183 8/-'6KS  9/-|35Ls 10/8(EF:5  7/8
8/-|VT127 071 BBEFsY 8-
8- |Pents § Y807 10/8|BEF50 Lguip
9/-{EFA) 10/8 KCH 42 12/8 5/8
8/~ 7/8/British  7/8
2/8 12/8|3ylvanix
10/816 9/6 Qb 1ye|fed 100
9/ |67 88U 8-
71816 6/6 Fril 98
881 8/8/81nt / 9/8
718 9/—[ 3/8 1- ¥ 31 12/8
9/- - 8- HVR2a 7/8
10/8 [6US(Y65)8'-
778 8- [haknl
8/8 9/-| DL
10/8|6AKS  16/8 DLY4
10/8{757 9/8]101113
78 |aL 5/8|las0
£/6122 318|6A L
3/8 7 10/8
8 0'6 12/8|1.Mm 10/8
86| 12n A6 B/BJ1BUL  78|PLEL  12/8
8/8[1207  10/6 EBCis 8/8/80 %-

Hnge Stock B.V.A. Valves al 1931 low tax prives.
3PECIAL PRICE PER SET

LRA, 1T, 185 and S84 or 3V { 30/~
K&, 6K7, 6Q7, 6VE. 574 or 1X3 37/8

SUB MINIATURE VALVES

WIRE ENDS
J  R.F. Pent. .625 v. Fil,
Pent. 1.23 v. Fil.

® 1
Brand New. [Kx Deaf Aid Appnaratus, by

Mullard, Hivae and American. Types :—
% XFW 10 @ XFYIl

o XIY32 all at
* Xfwum @ \

e(‘

% 507 AX : i 6 7/6 each
* DF66 o post free
% DF70 )

Four positivn Wave- |

PYE Aerial I"uz and 3ocket, 1/8 p;

5in. RADIO SCREWDRIVERS. —Shefﬁcltl made
blade, 23in. x Lin. Ins. handle, 5,000 v.. 41d. each
COMBINED NEON TESTER AND 8CREWDRIVER

with pocket cli and shield. ‘Tests 100500 v..
Price 5 8, piug td.. pastage.

CONDENSERS. stock .00 mfd, 6 KkV.
e, 580 Di 2.5 k 9/8 : ¢ pf. to 500 pr.
Mica. 6d. ; Mica or Tub. T.C.C. 006 v.. Ot
Speagne HOO v 5P 500 vy, 1 mifd. 850 v.
Micramould Tub. 0 Hunts Moldseal 600 v.
Y A1 mid.. 8d.: .03 mid. and .t mfd, 10,

)[d .1 mifd., 6oy v., 1/3; Tubnlar .B mid.

18
9.

1/
SILVER MiCA CONDENSERS.—-109%.
4 pf. 1o HOL pf.. 1=, GUO pf. to 3,000 pf., 1/3. «
DITTO 1Y, (ex stock).
1.5 pt. o 300 pf., 1/9.
ELECTROLYTICS ALL

515 . to 1,000 pt.,-2/-,
TYPES NEW STOCK.

Tubular Wire cnds 80725 v. Plessey 1/3
&+ 16/300 v. Dubilier 5/8 | 50/30 v. Plessey 2/~
Dy G/~ | Can Types, Clips, 3d, ea,
78 | 32482/ B.E.C. 4/6
2/~
2/3
176
2/~
2/3
b 2/9
8/500 v. Daubiijer 2/9 | 8+ 18, 00 v. Dubilier 56
10/30¢ v. Dubilier 2/8 | 16+ 16/450 v. B.E.C, 5/8
16/300 v. Dubiiier  4/= | 16 +16/500 v. Dub.
+ﬂ/ 500 v, l)xlblher 4/6
LEL.C 3/- | 16+432/350 v. T.
321450 v,
i

SPECIALS —(an Types. 000 mfd.

12 5., 3f-3
1,000 mid. + 1,000 mid., 6 v., 6/6 ; 1

L5600 mid. 6v.,

VCR97 £2
TESTED FULL PICTURE
P& P.2-

CRYSTAL DIODE.—Very scnditive,
H.R. PHONES,—(Hi-grade Amer.), 15/8 pr.
BROWN’S, 4,000 ohms, 15/8 pr.

T-R- SPECIALISTS
THQ 2188, Buses 130, 133, 150 and 166.

79, BRIGSTOCK ROAD,

THORNTON HEATH, SURREY.

()m-n all day SATURDAY
P& P, 6d £1 orders pos! free.
ALL MAI‘\.S TRANS.—L1/ extra postrgze.
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G.E.C., 3/8.
's. G,

RADIO COMPONENT

4/0 .1 mid. 15 kv., 3/6

SENTERCEL RECTIFIERS. E.H.T. TYPE FLY-
BACK VOLTAGES.—Ku/5 2 kV., 4/8: K3§/40 8.2
V., B/-: Ki/43, 3.6 kV., 8/6; h'{/ﬁodk\ 7/3'

K100 8 kV., 12/8 ; K310 14 kV., 18,’-. Maing
TYPE.—RMI, 125 v., 60 ma.. 2, 140 ma.,
49 1 BRM3, 1"0 ma., 5/9; RM4 250 v, " 3 ma., 18-,
KNOBS, GOLD ENGRAVED,— W alput or hor\,
13 in, diam., /8 ench. " Focus,” * Contrast,’
* Brijtiaut v Brilliance—0On-08," Ou-08,"
* Vohun Yul, Ou-Oﬁ "o Tone,” 'l'uninn."
** Treble, ©Rass,t W avechauge. * Radio-

Gram,” "3, M., L., Gram, ** Record-Dlay,”
“ Hrightness,” Ditto not engraved, 1/- each.
POINTER KNOBS.—Brown with white marking
line, small, 94., large, 1,-.
COILS —\\ enrite “ P77 pe, 2/8 each.
QT dj. dust core, 3/8 each. All raoges.
REACTION COVD —.GU0L, L0003, 0005 wid., 3/8 eu.
BANKRUPT STOCK
PEN TORCHES.—Dirydex, chromimn plated with
vest pocket clip, Cowplete. New battery and bulb.
Listed /4. Our Price 2/4.
HANDILITE. —Drydex, pocket or handbag flashlight.
Cotnplete. ls.«lur\ .md lens bulb,  Listed 3/5. Our

Osmor

Price 2/8.
ALUMINIUM CHASSIS.—18 . s.w.g. Plain,
undrilled, tolded 4 sides and riveted corners

lattice fixinz holes, Strong and soundly con-
structed with 2}in. sides. 7in. x 4in., 4/8:
1lin. x 7in.. 6:8 ; 13in. x 8in., 8/8 ; 14in. x

1lin., 1038 snd 18in. x 18in, x Sin., 16/6

CHARGER TRANS. PRIM,—0/200/25!

v., Sec,
v.o1d w <Iur chaiging 6 v. an
, 8-

'.H." . 158/e ¢

16/ 18/6; 4 ., 28/-,
FULL WAVE BRIDGE SELENIUI RECT[FXERS —_
2ia, 12/6;4a..

uurl’v 14 amp.. 8/9; 2a., 11/3
1

83,8, Dittorl.W uuh bv. ,la (0 v.-0e0 v,

5/6
CID BYDROHETER'——\U\' ex-Govt. Unhreak-
able, Packed in metal case, 7in. x 1iin. dia., 4/8.
H.F. MIDGET CHOKES. —14 M. H., £/8 cach.
BRIMISTORS, —CZl for 3 a. hc.m"r chains, 3/6,
CZ2 for .15 a., or 2 &, 2/8, CZ3 (Pilot Lamp), 1/8.
COPPEB ENAHEL WIRE —14 Ib. 14 to 20 s.w.g.

2 to 28 s.w.g., 2/8; $U to 40 s.w.g., 3/6.

SWITCH CLEANER l"luld squirt spout, 8/' tin.
TWIN GANG TUNING CONDENSERS.—.0005 mfd.
midget with trimmcrs, 8/8 ; 375 pf. midget less trim-
mers. 8/8 : .0005 SMandard size with trimmers and
feet, . less trimmers, 8/-; ditto, eoiled. /8,
LOVDSPEAKER: P.M., 3 OHM,
Sin. Plessey, 12/8. Goodmans 4in. square, 15/8. Sin,
14/8. 6}in., 18'-, 7in. Elliptical, 18/8. &in. R, & A,
17/8. 1nin. Plessey, 25/-, Giin. with trans., 7,000
ohms to 3, 19/8.

Lists 3d.

I.F. TRANSFORMERS

485 Ke’s 8luz 1uninz
Can, 21in. by llin. dism. Fits ootal V-hoider
cat out. High Q and good bandwidth. By
Pye Radio, Two mounting leet.

BRAND NEW, 6/9 PAIR

Miniatare Circolar
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NEW! ENLARGED! EXTENDED!

NEWNES

ELECTRICAL
ENGINEER’S
REFERENCE BOOK

JUST OUT ! This rich store of electrical knowledge,
written and compiled by 68 specialists, provides
authoritative information on new developments and
Jatest practice in all branches of electrical engineering.
It gives you wanted information and data immedi-
ately—there is no time-wasting or searching through
a number of books for facts you must have. Judge
the value of the work for yourself, now, without cost
or obligation.

32 Fact-filled Sections

including : Theory . Calcu-
lations Power  Station
Practice . Materials . Trans-
formers Distribution

Motors . Wiring and Installa-
tion . Illumination Meas-
urement . Heating, Ventilat-

ing and Air Conditioning .
Welding . Electronics . Lift-
ing and Conveying . Electri-

city in  Mines, Agriculture,
Horticulture,  Aircratt  and
Automobiles Progress
Education and Training
Literature Rules, Regu-
lations.

Many New Sub-sections

mcluding :  Generators  for
Hydro-electric Plant . Surge
Protection and Testing of

E.H.T. Transtormers (special
K X reference 1o 275-kV  Super-
Testing Induction and Synchronous Motors.

grid).

YOURS for 7 DAYS
FREE EXAMINATION

2,184 pages and 32 sections on modern standard practice and
latest information on new developments. 2,065 Diagrams
prepared by expert draughtsmen. 280 Special Photographs.
Strongly Bound in Hard-Wearing Blue Moroquelte. Size
747 x 57, Weight 3llb.

Do not miss this opportunity of Free Examination in the
quiet of your own home. Post the coupon TO-DAY.
No cost. No obligation to purchase.

George Newnes. Ltd.. 66/69, Great Queen St., London, W.C.2

1
Please send me ELECTRICAL ENGINEER'S REFERENCE !
BOOK. It is understood that I may return the work within I
eight days. It'[ keep it | will send a first payment of 7s. 6d. |

eight days after delivery, and 10s. 0d. monthly thereafter,
until the sum of £3 17s. 6d. has been paid. Cash price
within eight days is £3 12s. 0d.

Name

Address
. Place X where it applies

HOUSEOWNER

Occupation  .iviiiesiiosissiennennannns i

Houscholder

|
l Your I ——
I Signature Living with Parents
|

(Or your Parent’s Signa- _—
- ture if under 21) & EERB 45 Lodging Address

P s e s e e e P i P o P S P P o e o e

|
HEARD OF THE “METRIX” MULTIMETER 4607
with 28 ranges. Internal resistance 10,000 ohms per volt A.C
and D.C. Volts : 3-7.5-30-75-150-300-750 v, A.C. and D.C.
Resistance from 0 to 2 mezohms in two ranges. Dimen-
slons : 54in. x 4in. x 1lin. Weight : 1 1b. 5 ozs. Cash Price
£14.6.4 or 35/- deposit and 8 monthly payments of 35/-,
METRIX MODEL 410.—19 ranges with a sensitivity of
100 ohms per volt from 75-750 volts. A.C. and D.C. Volts 15-75-
150-300-750. Resistance 0-100 ohms. Weight : 1 1b. 2 ozs. Cash
Price £8.2.11 or 22/5 deposit and 8 monthly payments of 22/5.
Send stamp for leafiets of ihe Metrir range, all of whick are available
on eusy terms.
“PRIMAX” SOLDER GUN—70/- Cash or 8/7 deposit
and 8 x 8/7.
Henley, Solon, Adcola. Litesold solder tools, all available on
easy terms (see our advert. in the January issue).
Let us know your exact requirements and we will quote vou.
We also stock Wolf, Bridges. Black & Decker. Burgess products
etc., and welcome any enguirics you may wish to make.

LAFCO COMPOUNDS, LTD. (Desk 126)
3, Corbetts Passage, Rotherhithe New Road, London, S.E.16.
Telephone : BERmondsey 434l.

HIGH GAIN

R E COILS

Dual Range Miniature Crystal Set Coil
with Circuit. Type DRXI 2/6
Dual Range Coil with Reaction with 2
mains and 2 battery Circuits. Type
DRR2 4/-. Matched Pair Dual Range
T.R.F. Coils with Reaction ; with battery
and mains circuits, Type DRM3 Pair 8/- (Regd. Design) 1

% All Coils wound on Low-loss Formers

% Individually Tested and Guaranteed

Y Post 3d. on all Orders Y Trode Supplied

RADIO EXPERIMENTAL PRODUCTS I.TD“

33 MUCH PARK STREET COVENTRY

TAPE RECORDERS
P.W. and SOUND MASTER

We can supply complete kits or separate com-'

ponents for both the P.W. and Sound Master

Tape Recorders. )

Sound Master Instructions. 6/6.

FULL HIRE PURCHASE FACILITIES .
Only 2/- in the £ deposit.

WATTS RADIO,

8, Apple Market, Kingston-on-Thames,
Surrey. Phone : KINgston 4099.

THE OSRAM
NINE-ONE-TWO

AMPLIFIER INSTRUCTION BOOK
AND HIGHEST QUALITY COMPONENTS
Available from
COVENTRY RADIO
189, Dunstable Road, Luton. ’Phone : 2677

Price. 3/6, plus 3d. postage
also
Our 1954/5 COMPONENT CATALOGUE at I/

www.americanradiohistorv.com
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Explaining

how wireless transmission brings the signal

to your set and what happens to the signals
within the set. We have traced the function of each
component and seen how the very weak signal picked
up by the aerial is amplified, how the signal is detected
and the receiver tuned to the wavelength of the
transmission. We have also noted that a receiver
may be operated by the mains or batteries.

I have not, however, explained what an accumulator
is, and how it works. It is a device for storing
electrical energy, and it consists of a container madc
of either glass or plastic, in which are fitted two
sets of plates—positive and negative. The number
of the plates and their area decide the capacity of an
accumulator in ampere hours and the number of
cells will govern the voltage. The E.M.F. of an
acid cell is 1.75 volts approximately. Thus, (o obtain
a particular voltage value, any number of cells may be
connccted in series.  Similarly, if we wish (o increase
the ampere-hour capacity the cells may be connected
in parallel. ~ Hence, it will be obvious that a large
accumulaior possesses greatcr storage capacily than
a small onc, and that size does not affect the voltage.
To connect cells in parallel, all the negative terminals
arc connected together and also all the positive.
To connect cells in series the negative terminal of one
cell is connected 1o the positive terminal of the other.

The ampere-hour capacity of an accumulator is
-always stated according to a known rate of discharge,
but its real capacity is obviously determined by the
amount of current taken from it and the time during
which that current is taken. If an accumulator has
an 80-ampere-hour capacity, and is fully charged, it
may be connected to any circuit taking 1 ampere,
for example, and under these conditions its charge
will last for 80 hours. If it is connected to a circuit
taking half an ampere it will last 160 hours.
Remomber, then, that the ampere-hour capacity of
an accumulator is dependent on the current taken
from it.

The two plates are, of course, immersed in a
solution of sulphuric acid, and this solution is known
as the electrolyte. In certain cases the acid is in
paste or jelly form, as in the case of portable battery
sets, wherc a wet cell would be likely to spill. An
accurnulator differs from a dry battery in that it
needs Lo be charged. That is to say, an electric
current must be passed through it. It is thus knowa
as a secondary cell. A dry battery is a primary
cell, because it provides an electric current by the

WE have now, | hope, oblained a clear idea of

Y

2%\

- o Rexelw
The Twenty-thitd and Concluding Article of a Series

and Reception

Radio Transmission
By F. J. CAMM

immersion of two dissimilar plates, such as carbon
and zinc in a chemical solution.

I mentioned. that the clectrolyte consists of dilute
sulphuric acid, and the dilutant is distilled water.
It is necessary from lime to time to ™ top-up ” the
battery, because the water from the acid evaporates.
Remember that the acid never evaporates. Acid
of the correct strength can, of course, be purchased,
but should an occasion arise when you wish to dilute
sulphuric acid yourself, remember that the acid
should be added to the water and not the water to
the acid. In the latter case, a miniature explosion
would occur, with possible damage to your face,
hands and eyes.

If electrolyte is spilled it should be immediately
treated with a neutralising solution, such as ordinary
soda water, or ammonia and water. Particularly is
this necessary if the acid is spilt on carpets or clothing.

If you intend to charge accumulators yourself,
it is important to remember that the correct charging
rate should be employed. The maximum safe
charging rate of an accumulator is approximately
one-tenth of its actual capacity. For instance, the
charging rate of a 60-ampere-hour cell would be
6 amps. An excess would cause damage.

In the case of an A.C. mains supply the voltage
must be transformed to a low value and then rectified,
but in the case of a D.C. mains supply some
form of resistance is merely added to reduce the
voltage to a suitable value. The value of these
resistances will differ according to the voltages of
charging supply and also with cells of different
capacity. The ideal voltage for charging a six-volt
battery would be approximately 8, and in this case
there would be no necessity to interpose a resistance,
the difference of the voltage of supply and that of the
battery being charged not being sufficient to cause
an excess amount of current to flow. With increase
of the voltage of supply, however, such as by the
use of lighting mains, suitable resistances are necessary,
and the higher the voltage the greater must be the
resistance. Incidentally, high voltages are wasteful ;
inasmuch as no use is made of the excess.

Electric fires, and lamps used for normal room
lighting, may be used for voltage dropping to reduce
the cost.

In the case of the A.C. supply the transformer and
rectifier will be expensive initially, but will enable
costs to be kept down during charging, as therc is
not so much waste as with D.C. Chargers of this
type may deliver small currents, i.e., a quarter or
half an amp., in which case they are known as trickle
chargers, delivering the charge in the form of a
trickle of current, or larger currents of the order of
3 or 4 amps., but in all cases a series resistor and
ammeter are worth-while additions to ensure that
th: accumulator is not damaged duc to overcharging.

the Fundamentals of
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Intorests, Listoning,

and Uiewing Habits

of Minors

SOME INTERESTING DETAILS REVEALED BY

HE BBC's Audience Research Department has
made a survey of the 5-20 year-olds of the
United Kingdom which, for the first time,

makes it possible 10 express their interests, listening
and viewing habits and daily time-tables in quanti-
tative terms. Over 3,700 young people were personally
interviewed. They were drawn from nearly 100
localities, spread over England, Wales, Scotland and
Northern Ireland, and may be taken as a substantially
representative sample.

The following table illustrates the kind of informa-
tion which the survey provides about * interests *
(an asterisk indicates no information) :

THE LATEST BBC RESEARCH DEPARTMENT

they listened (o various programmes. The figures
below (Table I11) relate to Children's Hour listening
by those living in homes which have sound
receivers but do not have TV :

The proportion of children who haven't a television
set in their own home, but who nevertheless manage
to view is very large indeed. For cxample, no lcss
than 11 per cent. of the 8-11 year-olds without tele-
vision at home saw Children's Television on the day
before they were interviewed.

These findings lead to the estimate that. at the time
the enquiry was made (November, 1953), it was usual
for some 1,600,000 children to be listening to ** Chil-

* TABLE 1|
Boys Girls a
5-7 8-11 12-15 16-20 5-7 8-11 12-15 16-20 .
Proportion interested in yrS. yrs yrs yrs. yrs. yrs. yrs yrs.
o/ o/ o/ 0, o/ o/ o/ 0/

. /" /0 /0 A) /0 A /0 0 -
Keeping pets ... .. 60 64 47 e 58 60 51 ~
Knitting, sewing, etc. ... * 12 5 2 & 87 78 74
Collecting stamps 21 47 46 . 8 23 24 o
Model making * 22 17 9 * 5 4 1
Playing football * 63 66 35 - * 1 ! i
Playing tennis * | 3 9 < 3 24 18
Swimming 27 42 62 51 17 48 64 42

Questions about membership of youth organisa-
tions and clubs revealed that about one in three of
8-11 year-olds belong to an organisation such as the
Cubs or Brownies ; about a third of the 12-15 year-old
boys (but rather fewer of the girls) belong to the
Scouts or Guides or a similar organisation ; youth
clubs include about one in four of the 16-20 year-olds.
16-20 year-olds were asked where they usually met
their friends. More than. half the boys and two
thirds of the girls said at ** home” or at friends’
houses, 26 ner cent. of the boys and 14 per cent. of the
girls said " on club premises,” ** the street corner”
was the reply of 11 per cent. of the boys and 9 per
cent. of the girls, and the * dance hall ” that of 4
per cent. of the boys and 10 per cent. of the girls.

Most children and young people said they * liked
listening to musie,” but music is so wide a term that
they were asked to specify the kinds of music they

dren’s Hour ™ and for about 2,200,000 to be watching
Children’s Television at 5 p.m. on a weekday—and this
at a time when there were TV sets in only one home
in four. > ;

TABLE 111 .
5-7 8-11 12-15 16-20
Listen to yrs.  yrs yIS.  yrs. i
“ Children’s Hour > "9, % % S0’
Every day o 17 21 15 2
Two/three times a week... 36 36 29 7
Less often, if ever 47 43 56 91
100 100 100 100
Listened “ yesterday ” ... 18 23 18 3

The kind of information provided by the detailed

Jiked. Some of the results are given below : records of how this sample of children spent their time
may be illustrated by taking

TABLE 11 the Sunday time-table of 8-11

Boys Girls year-olds as an example, By

. 811 12-15  16-20-1 8-11 12-15  16-20 !l a.m. more than half these

Like yrs “yrs. yrs yrs yrs. yrs.  children were out of their

% o/ o o A %, homes, but by 1 p.m. most

Jazz ... 5 I8 18 2 8 10 of them were back, 1.15-1.30
Dance Music ... e 13 29 50 32 43 57  being the most common
Light Music ... e 18 20 25 19 31 32 midday mealtime. At 3
Serious Classical Music 4 9 15 4 19 18 p.m. less than two-fifths

A detailed record was made of how each child had
spent the day preceding the interview. In addition,
questions were asked about the frequency with which

] were at home, though only
about one in twenty were at Sunday School. 3
to 5.30 p.m. was the most usual time for Sunday
tea.
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A SELF-CONTAINED A.C. MAINS RECEIVER, WITH MAGIC-EYE TUNING INDICATOR
By S. A. Knight

HIS receiver might well be described as an

I eight-valve * quality ™ radiogram, but the

meaning of the word ' quality " seems to
hold so many interpretations among enthusiasts
that it has been omitted from the main title. The
receiver is designed, however, for those constructors
who want a sensitive and powerful station getter,
together with a tolerably high standard of repro-
duction on both radio and gramophone, without
elaborate circuitry or complex amplifier design. With
a good aerial system this receiver will compare with
any commercial set in all the above aspects and will,
even allowing for new components to be used through-
out. work out considerably cheaper than the market
equivalent.

The complete circuit diagram of the main receiver
chassis is shown in Fig. 1, the power supply being
built on a small separate chassis. The aerial input
is fed to the grid of the R.F. amplifier ¥ (6BA6)
through switch bank SIA and B, AVC being applied
to the stage through R1 and-decoupled by C2. The
use of an R.F. stage enables a good signal-to-noise
ratio to be achieved, and is particularly useful on
the short-wave bands where the added sensitivity
and freedom from second-channel interference alone
justifies its inclusion. Anode coupling from this
stage through S2A feeds through S2B to the grid of
the frequency-changer V2, an all-glass triode-hexode
type 12AHS8. Here, again, the choice is particularly
important on the short-wave bands, the high con-
version conductance and oscillator slope making
for a high efficiency circuit. The screens of VI and
V2 are potentiometer fed from the junction of R5
and R6, a better system to series feed from a point
of view of AVC action, the latter’s action often being
reduced or upset by a screen feed that is not stable
with the valve bias. VI is separately decoupled by
R3 and C3.

The oscillator is a conventional tuned-anode
oscitlator, with damping resistances RI1 and R12
operative on the medium and short-wave bands
respectively. This damping is not critical, but is
necessary to maintain the oscillator amplitude at the
proper level (200-300 pamps. in R9) over each band.
Excessive amplitude will lead to serious whistling
and loss of gain and render the circuit useless, a
common trouble in home-built superhet receivers.
Padders CI12, Pl and P2 ensure proper alignment in
conjunction with trimmers T7, T8 and T9. The
system is not normally so precise as padding carried
out with iron-cored inductances and fixed capacitors,
but the specified coils arc particularly easy to mount

and trim, and are electrically and mechanically
efficient. A ready assembled coil pack may be
easier for the amateur, but the requirements of layout
in this design were not readily met by this means,
and, in any case, the builder should have sufficient
experience to be able to work to separate coils.
There is no danger of instability if the layout is
followed faithfully. :

The output ol the mixer is tuned by the first
1.F. transformer LF.T.t at 465 kc/s. The trans-
formers specified are chosen in preference to those
normally tunable by adjustable cores as giving a
rather higher degree of tuning stability, an important
aspect in I.F. amplifier design where the bulk of
the receiver H.F. amplification takes place. There
is a small modification to the first transformer
which will be detailed later. The output feeds to the
I.F. amplifier V3 (9D6), a lower slope valve than the
R.F. amplifier. AVC is fed via Ri3, this stage
receiving about one-half of the AVC voltage applied
to the two earlier stages, being derived from the
junction of the AVC diode load R22 and R24.
This reduces the possibility of harmonic distortion
arising in the stage.

The second I.F. transformer 1.F.T.2 is coupled
greater than optimum to feed into a diode detector,
this being one-half of V4 (6ALS5). The AVC diode,
with delay voltage developed across R19, forms the
other half function and is fed through C21 from the
anode of the I.F. amplifier. This feed is generally

A general view of the main chassis.
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to be preferred to the connection from the diode and switch  bank
detector anode, sideband screech being avoided SS5A to the audio-
and detector damping lessened. The L.F. filter is amplifier, a low-noise
conventional (R18 and C18) and the load is a 250k{2 pentode in a conven-
volume control (radio only) VRI. A tuning indicator tional circuit. V7
is necessary on a recciver designed for good repro- (6BR7). The output
duction as accuracy of tuning is vital. A magic-cye here then feeds to
the output valve,
which is a directly-
heated power triode,"
PX4.

) (- )

Output Stage

The use of a single-
ended triode stage
calls for some ex-
planation. The claims
of a push-pull output
amplifier are strong
in a quality receiver,
and the power sensi-
tivity of pentodes
against  triodes s
often wused .as an
argument in  their
favour. dHowever, el
with pentodes, feed- ide vi
indicator V5 (6USG) therefore is included in the back of one kind or Underside view
design, being fed from the detector load through  another is nearly always used to bring their impedance
the filter R17, C17. down to a low figure and so increase the speaker

The detected output across VR1 feeds via C19 damping, and the advantage of sensitivily is then

Underside of the power pack.
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= Fig. 1.—Main circiit diagram—excluding the pewer pack which will be given niext menth. A full list of co
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cancelled out. With has a separate 4-volt winding, centre-tapped for the
the triode, complica- inclusion of bias. The circuit of the power unit will
tions of feedback be given next month and calls for little comment.
which often bedevils The 6.3 volt supply has a humdinger potentiometer
the home constructor VR across it, the slider being earthed. The setting
are avoided, and the of this slider is made with the receiver working on
good regulation en- gramophone, when a point of minimum is easily
ables a comparatively
level output curve
to be obtained on the
speaker load. With
cost also in mind,
the  single triode
was therefore chosen
in the present design,
the output transfor-
mer being specially
designed for use with
it. It is essential
that this transformer
is used if proper
results are to be
obtained and bass
response maintained.
A power output of
. 3.5 watts at a total
main chassis. distortion of 4 per
cent. is obtainable. found. Bias for the output triode is derived across R1,
The power unit supplies 300 volts at 100 mA as C3 in the centre-1ap lead of the 4-volt winding. The
the H.T. rail supply, with a 6.3 volt heater run for all mainstransformerand choke are again specially wound
valves and dial Jamps excepting the PX4. This valve for this receiver and should be used as specified.

A view of the completed power pack.
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Gram. Section

Reverting to Fig. 1, the record amplifier consists of
the radio A.F. side V7 and V8, but a preamplifier and
tone-control network is arranged to precede it. This
stage is a triode V6 feeding from the pick-up into a
conventional tone circuit, having bass and treble
controls. Although very simple and free from the
possibility of feedback troubles, the circuit will cover
the requirements of lift and cut of 78 and long-playing
records, and will compensate for all present recording
systems. In the diagram a pick-up filter is shown
preceding the gram. volume-control ; this is used with
crystal pick-ups only (a B.S.R. player is used on the
prototype). For magnetic pick-up heads the trans-
former supplied should feed directly into the volume-
control, any correction [ollowing the advice of the
particular maker.

When on Gram., the H.T. is broken to the R.F.
and L.F. section of the set and applied to the pre-
amplifier. Switch wafer S4A operates this. There is

N R

LIST

RESISTANCES

All resistances are Erie RMA9 unless stated
otherwise, tolerance 10 per cent.
R1, R7T—470 k 2
R2—68 2 .

R3, R10, R28—1 k

R4, R37—2.2 k«

R5—10 k £ (2 watt)

: R6, R9, R18, R30-—47 k 2 (R6 is 1 watt)
H R8, R15—220 @

R11, R19—3.3k 2

R12, R29, R35—22 k 2

R13. R26, R27, R31—100 k 2
R14, R41—27 k £ (4 watt)
R16, R17, R33, R34—1.2 M Q2
R20, R38—270 k@

R21-—2 k &£ (2 watt)

R22—680 k

R23, R24—560 k @

R25—2.2 M &

R32, R39—10 k &

R36—220 k &

R40—47 &2

CAPACITORS
C1—500 pF mica T.C.C. CM20N
C2, C4, C6, C7, C8, C13—0.1 «¥ 150 v. Dubilier

418
C3, C5, €9, C14, C15, C17, C19—.05 4F 350 v.
T.C.C. CP35N
C10, C16—100 pF Erie N750K
C11—200 pF 350 v. mica T.C.C, CM20N
C12, C38—.005 ;F T.C.C. CP3IN
C18, C28-—47 pF Erie N750K
C20, C25. C35—20 #F 12 v. T.C.C. CE30B
C21—33 pF Erie N750K
C22+C23—16+24 pF 350 v. B.E.C. electrolytic
: C24, C30—3,300 pF Erie type GP
: C26, C27—.001 nF T.C.C. CP30S
C29—40.5 vF 350 v. T.C.C. CP47N
C31, C32—.02 ;F 350 v. T.C.C. CP33N
C33—4.700 pF Erie type GP
C34, C37—0.1 #F 500 v. T.C.C. CP46S
C36—16 #F 350 v. B.E.C. electrolytic.

H Wearite *“ P ** coils, 1 each types : PPAl, PA2,
g PA3, PHF1, PHF2, PHF3, POI, PO2, PO3.
One 3-gang 490 pF condenser (J.B. type MG with

feet).

Spin-wheel drive for above with vertica or hori-
zonta) scale to taste (J.B. type SL8).

One pair I.F. transformers, Wearite type 500.

OE COMPONENTS

a rise of about 20 volts on the H.T. rail on account of
this, but this is of no consequence.-

Construction

The main receiver chassis is of 16 s.w.g. aluminium
sheet, 12in. by 9in. by 3in. deep, and the drilling
details will be given next month. The diagram
gives all the main valveholder and control holes,
coil fixing centres, I.F. transformer positions and

screen positions, but does not include small
holes for the fixing of the three-gang tuning
condenser or main scale, as these are best

marked off the actual parts to avoid stiffness or
jamming of the drive. The view is from beneath the
chassis, which is shown flattened out. It is easier to
drill as marked, and then bend the sides up after-
wards, although the work is not difficult even when
the chassis is obtained ready folded.

(To he continued)

NSF-Oak switch, with 7%in. locator spindle and
the following wafers : 3 with 2-pole, 4-way ;
2 with 1-pole, 4-way.

Side struts, spacers, nuts, etc.

Postage-stamp trimmers : 6 of 60 pF. 3 of 100 pF.

Postage-stamp padders : 1 of 250 pF (P2), 1 of
600 pF (P1).

One TV tvpe aerial plug and socket, Belling-Lee
(for Gram. input).

Carhon controls : 2 at 250 k2 (log. Morganite,
ete.), 1 at 100 k & (linear), 1 at 1 M £ (linear).

Four of B7G valveholders |

2 of B9A valveholders %Clix-Ediswan

taee ranrpers 10ots e ie®

2 of 10 valveholders
1 of Brit. (4-pin)

Vo BB raiss Buee 10 GBiagIe 1B1D couE

VALVES
One 6BA6 valve (V1)
One 12AHS ,. (V2
One 9D6 ~ ,, (VI)
One 6ALS » (VO

Brimar (or equivalents)

One 6C4 ., (V6)
One 6BR7 w (VD
One 6USG  ,, (V)
One 5Z4G  ,, (V9)
One PX4 « (V8 —Marconi-Osram

Screening cans for miniature valves above.
Five of 6-way tag strips, ends earthed \(

One of 3-nay tag strip, centre earthed ; Bulgin
Three of 1-way tag strips )

TRANSFORMERS AND CHOKES

8ne maill:s trgnls_{ormer !

ne choke, 1 100 mA “e

One output transformer, :’ {"?wEons'dRoad,
25k to 30 - -roydon

One 8in. W.B. type HF810 speaker.

Two 6.3 volt 0.3 amp dial lamps and insulated
holders.

Aerial and earth sockets.

Six lin. white knohs, engraved : 2 of *“ Volume.”
1 of ¢ Tuning,” 1 of ** Bass,”’ 1 of ¢ Treble,”
1 of *S. M. L. Gram.”’

Wire, grommets, sleeving. ctc.

Chassis to dimensions given in text.

POWER UNIT PARTS
Chassis about 10in. X 8in. X 2kin.
Cl1—16 «F 450 v. B.L..C. electrolytic.
C2—32 «F 350 v. B.E.C. electrolytic.
C3—100 «F 50 v. T.C.C. type CE26D.
R1—680 2 3 watts.
VR1—100 2 CLR5001/15 Colvern wirewound.

Morley Transformers,

P —oen
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CARRYING CASE
Huitahle for e
or o
A 0%in. 130, Tuternal
dimensions: Min. long, 31 4in.
deep, Slin. frant HUPG Kl
rear H.T. With & black
e vine finish. Weight 84l

Post and packing /8.

xay
cording case, size

CHOKES

20H, 2500, 60 mA.
canstruction ...
10H. 2000, " w
conrtruction
AH, 250 mA,
shrouded....

UClamp

TRANSFORMERS FOR

BATTERY CHARGERS

. Input Tapped f-
| amp v 1878 2n,

-ca,
Both with tap on Prineasy tor
2.3 v. Pilot light.

| ENAMELLED COPPER WIRE—All

13/6 ea.

HEATER TRANSFORMEBS
230 v

. toput 2 velt .5 amp. 4/8
L lupot 2 voit L0 Rmp. /8
¢ Inpnt 4 volt 1.5 ainp. 5/-
. Input 4 10/
- Input 10/-
v. Input 6. 5/-
. Juput /-
v. Input . 9/-
. Input J75 amp. B5-
SENTERCEL RECTIFIERS
RMI. 3/8 ea. . RM2, 4:2 ea. ; RM3
b/~ en. ; RMJ, 16/- ea.
METAL RECTIFIERS
amp.. 1/6 ea. : 12 v. | awip.
08 B I amp.. 3/- “n. R0y,

GOLDRING PICK-UP BEADS. Pick-
up head type No. 12 (2,000 ohne),
complete with le: © 17/8 each.

T!NNED COPPER WIRE—AIl 4 oz.

Ej'E ‘-I’INCES CHAMBERS,, 1i."ll!:T’l‘:l'lH.»ﬁ; SGILIAEE

Invite you to build

this 4 valve, 2 wave-

band, superhet
portable for only

61 GNS,

Pull details, vire
int o point w

L

diagramn,
IR instruc-
complete list  of
snentun. Available 2 6 ea.
@ be supplicd separ-
Availahble

and

Cave

ately, in {he
following attrace
tive colours :
@ Licard
€ Blue ;
® Maroon :
® Brown,

Giey ;

compunents
be <opplicd
tety.

407

CHASSIS
Aluiniinn Vibrilled with Rejuioreed
Corners.  Available in the 1dlawing
rizen,

receivers — amplitlers — punerpacks,
ete.
PERSPEX IMPLOSION GUARDS
Ineotporating o‘ln,ll'lht’l‘ll atl fitter,
F2in. l\pe. 118 ea.; "igin. Lype,
14,8 ¢

POCKET TEST METER
Govt.. vuit micter two  ranges
015 vy 0250 v, poC. Complete
u care, 17,8 ea.

IRON ELEMENTS

Stavdard adaptable type, 20 .,
450 w.. 18 ea. Morphy Richards,
replacement type, 3/9 ex.  H.M.V.
replacement 1y pe, 370 ea,

PBLIERS, with «ide cuiters, 4/3 pair.

NYLON DRIVE CORD
25 yard reel nylon arive cord oo
wowden reel, 2/9 ea.
CRYSTAL DIODES
Plartic case, wire ends, 2 for 2/1.

BI CONDENSERS

Wavxed vcartons, with fiying leads.
4 aid., 500 v, 1/6 ea; 4.4 wid,
0V v., 3/4 ea.
- LOUDSPEAKER UNITS
Rola 5in. Speaker with trans-
former 18/- ea.
Elac 5i 168 vu.
Plessiey 1410, light weight unit 16/6 ea.
Rola 61in. standand type...... 17/6 ea.
Lectrona tilin, with  traue-
furmer.. . a
Truvoex 6ilin, A
Plescey Sin, lightweight unit 17 6 ea.
R. & A, sin, stands 17 8 ¢
Plessey I0in. unit . 19 6 en

Kl 10in. |
R. & A Qvin.
Goodmane

fansformer
Eiliptical gin,

Mainx  energised 2L umt,
Jooug )
M eteegived unit,
8OO Q 17,6 ea.

BAKELITE CASED BI CONDENSEBS
o mil.. 1,000 v ol i, 4 Ky
0L il 4 K. s 08 mid. 4 Ky
WU dd., S0tv. AT 8 ca.
DUBILIER NITROGOL CONDENSER
12 ik, 330 v., 5/8 ea.
OSMOR COIL PACKS

Type HA), 48/« e Type 1. VI 40/- ea.

w T B., 50/~ ca. ‘Type , 46, -

SPRAGUE CONDENSERS
05 nfd., 300 e, ol anfd, Bota v, .
Jdomfde 350 v 02 s, T008,
All 9/~ doc.
TCC VISCONOL CATHODRAY

CONDENSER §

Type ¢P37X0, 602 mifd,, 1R K.,
4/8 A Type CP35Q0, 001 juid.
N Bf-  eu. Type CP337T0,
10 Kv., 5/« ea.
VIBRATORS, ETC.
unit for 6 v. operation,
14/8 ea. Post 1/6. & v, amdl 12 v,
YVibratore, d-pin UX types, €/8 eca.

DOUBLE TRIMMERS
25030 pk; JU0100;
All 8d. cach,

YAXLEY SWITCHES
2 pole, 3 way, | hank, 1/6 fa.
3 pole, 3 way, ¥ baok, 1/8 ea.
Octal Plug and Smket (screened),
1= ea.
PRE-SET CONTROLS

Kv..
JUO p¥.,

Vibrator

106, 50.

(CARBON)

30 K@, } Megq2, 1 Meg(2, 2t Meg2,
1.8 ea.

GOLDTONE  BAKELITE CASED
BUZZERS ... . 28 ea.

PENCIL RECTIFIERS g gpid. 430v...
l\(}/’a 5/8 l\'l/'“‘.:’ﬁ
K3

CONTROL XNOBS

Tastefwlly sud clearly engiaved in

1’- each and 8d. each respectiv

Mo
TAFE

shown above).

in MODERN STYLING

Plain I\m)lm can he supplied in either size or rolour

M uutr.ut

D10 : VL UR-Off,
uning. M.L. ( A i
On-Ufr.""
" Bibllia n'nu -

R PLOR l)] R:

gold.

h ~ 16 |I|f1| 450

0 fd
SO0 v

HUNTS CONDENSERS
50 v., 7. ea.
[ YR BT
400 v., 1/
wmid., 564 v. sd. ea.

Fype L4, .1

RESISTORS 2 WATT
22 K, 4700, 7.5 Ko, g
150Q. K1, 300a, 1h0 K
Lneg. ) e o6 K Q.
All 4d. ea,

* Kk Kk Kk Kk ok

EX GOVERNMENT AND
SURPLUS CONTROLS
1ie papulat mnge is suitable for all
Television constroctors, ot <
your costs 4qun when b
or T Nimplex

1eceivers,

il a0, s, Lhoog
douhle 2KQ.5 KQ, 0 KQ,
20 KQ. WOKQ, w0 K,
) K@, § mee. 4 owepeq2,
Lmeg. 2, 2meg.Q, 3 KQ double
type. AN 12 each.

COLVERN PRE SET CONTROLS
Type CLR 06 83 1,000 © .. 1,8 ea.
Fype CLR P26 75 250 . 18ea.

* *x Kk *x *x %
RESISTORS
The following range of Recistors is
v hlein §,3 watt and | watt.
1 walt 84, ea

KO
Kg
K
Ka
Ko
ka
TRQ
6 KQ
5.8 K
R2K§)
HRQ 5200 MKQ
824 1KQ J2KQ
1000 1.2KQ 15KQ IR0K
SOLDERING 1RONS
solon type 964 fitted
ovatbit
Noton type 6%
pencil bit ... 1811 ea.

Roth types are complete with
appros. nit. of Heuley 3 core
;4hle nd  are  puitable  jor
230 v,

SOLDERING PASTE
Jaige tin coldlering paste by
Tyne Chemical Co,, approx.
I}t —— 1'8 pertin

CONDENSERS
The following ie a rselection of wur
stocks  of mavyfacturers”  curphm
nilensers all by well-known makers
DPUBILIER, Bl., Iil‘b {EDI-
HWAN), “lRA( "k,
Alumininm Can l\pes th Firing:
ear

2 - 32 mid.
md, 2
680 mid. 450 v,
G4 mfd. Sy,
ubil: lrtll R.

. b/0
.28
2/-

Size A. Diameter Ifiv. Depth gin. 20 «L’mum 4/8

Sze Il Diameter I{in. Depth fin. 24 mid. 450 2/8

These Mouldings are available in two eolonrs: Walnul 24 16 mal. - 38

and Ivory. mfd. 450 v . 3= 300

They wre wuitable for nse with 3in, <pindios and are simply : - 38 30 mid.

and firndy held by means of a grab serew awl ocking nut. & 476 19
Prices : nm! 4m v, 6:11 . e v. 5i—
Type " A" —1/8 each. Siufd.550v. 5/6 16+ 8 mfd. 500 v.... 4/9
Type” B—1/2 each,

TERMS :

lhll(h(neml 9d. ; _20/-
l|»l|m any of Ohnne

" Recond-Play.”

MAIL

Cash with order or C,0.D.
Postage and Packing charges extra
as follows :

Orders value 10/- add
add I/-; 40/- add 1/6;

£5 add 2/ unless other\vuse stated.
Minimum C.O.D. fee and postage 2/3,

ORDER ONLY

I.I:‘EDIS 1.
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4-watt AMPLIFIER KIT

This is a 3 valve 3 stage Amplifier for use
with Gramophone, Microphone or Radio.
Vaive line-un is_as_ follows : 8SL7. 6V6.
574, Negative feed-back. Tone Control.
Voltage adiustment panel incorporated.
3 watts output. For operation on A.C.
Mains 200°250 volts.

BUILD YOUR OWY RADIO!
We can supply all the parts (includ-
ing valves, 5in. moving coil speaker. The complete Kit includes every item
. cabinet, chassis, and everything l down to the last nut and bolt. drilled

down to the last nut and bolt) to ———r . | and punched chassis, and comprehensive
enable YOU to build a professional-
looking radio. °~ The chassis is
punched and drilled ready to mount
the components. There is a choice

point-to-point wiring circuit diagram.
Chassis dimens. : 8in. x 6in. x 2}in.

PRICE S

of any of three attractive cabinets ,

12In. long, 5in. wide by 6in. high. as £4 . 5 . 0 i

follows : either ivory or brown bakelite. or wooden. finished in walnut. Complete. i

and easy-to-follow point-to-point and circuit wiring diagrams supplied. Plus 2/6
MODEL I. T.RF. RECEIVER MODEL 2. SUPERHET RECEIVER | Pke..Carr.

This 1s a 3 valve plus metal ractifier T.R.F. This is a powerful midget 4 valve plus & Ins.

receiver with a valve line-up as follows : metal rectifier Superhet Receiver with a

8K7 (HLF), 874 (Det) and 8VE (Qutputy, valve line-up as follows : 6K8. 6K7. 6Q7,

&%ﬁﬂ:i{ ;sni‘lihﬂ%‘rl,;“\gfg;echgggge g;gg‘att};g 6V'8. The dial is {lluminated and coverage
on 200/250 volts A.C. Mains. A.C.'D.C. | is for the Short Wave bands between 16-50

Model now available. metres, the Medium Wave bands hetween
Plus 2/6 Packing. £5 10 o 190-450 metres, and the Long Wave bands
[ ] [ ]

i between 1,000-2, s The Output
Carriage, Insur. ween 1,000-2,000 metres. Operates ON | quun o S0l fnhiied

T.R.F. RECEIVER We can supply this | 200250 volts A.C. mains. is for use with a loudspeaker of 3 ohms.
Receiver ready built at £6 15s. 6d. plus | Plus 2/6 Packing. £7 N 19 . 6 Circuit Diagram only, available Separately

3/6 packing, carriage. Carriage, Insur. al 1(/1-, g‘o lthose who require this Amplifiec
—_— — — = r -bui v i .0,
THE NEW T.RF. MODEL | PLUS. ready-bulll we San pupply It at £5.1.0

THI RECEIVER WITH THFE SENSATIONAL PERFORMANCE ! ——————
8 This is a completely new design 4 VALVE, 2 Wa ve Band radio. incorporating the LATEST R,I‘,“"? TUNER UNIT
THRIATURE HIGH GAIN VALVES and the most modern design HIGH Q" IRON A new T.R.I. Tuner Unit designed for
CORBD COILS. ensuring greatly increased sensitivity and selectivity over the whole High Quality local station reception.
of the Medium Band and providing outstanding performance on the Lone Wave band, | 2.Valves—SKiand6J/. Controls—Volume,
4 VALVES, 6BJI R.F. Amp, GBHE Anode  p 2/6 packing gﬁvlllgggei[{?edgxmZZ%aﬂgre{v Dm:;sti%rrlxi
Bend Det., 6AQ5 Output. 6X4 Rect. Operates . £6 . 19. 6 e A O wer require:

on 200250 volt A/C Mains. carriage, & Insur. —L. 6in. v
i i q ments—~G.3 v 0. b -

This Receiver can he sunplied Ready Built at £8 5s. 0d.. plus 3/3 packinz, carriage and 1533;t;_ °<%ﬁf;ﬁ%&f&“ﬁ’?iagffﬁgﬁ'ﬁ;

insurance. in the Amplifier illustrated above.) All

Instruction Booklet and priced Parts List for any of the above available separately | the parts to build this Unit can be supplied
at 1/-. This money will be refunded if circuit diagram is returned as NEW within 7 days. | at £2 15~. 0d,, Plus 26 p. & c. Reajy
« | When ordering pleas: state Model No. Built £3 15<. 0d., plus 2/6 p. & c.

Office - (Dept. P.W.), 34, Montpelier Rise, London, N.W.il. Telephone : Meadwav 1736.
Works and Despateh Do 44, Tottenham Street, London, W.1. Tel.: Langham 1151, Open 9 to 8 pom. Daily, sSaturdays 1 p.m.
TIHERMS OF BUSIENF : Cash with order (or C.0.D. Post items). All orders over £2 post free unless otherwise stated.

POST THE COUPON TODAY FOR OUR

BROCHURE ON THE LATEST METHODS

OF HOME TRAINING FOR OVER
150 CAREERS & HOBBIES

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

City and Buitds Grouped Certificates in Teiecommunications: AM. Brit, LRE.

Examination, Radio Amateur's Licence, Radio and Tejavision Servicing Certificates,
Genaral Radio and Tetevision Courses, Radar, Sound Recording, efc, Also Courses i

alt oiher branches of Engincering and Commerce,

The advantages of E.M.I.kraining. x The teaching methods are
planned to meet moderqa industrizl requirements. % We offer training in
i — all subjects which provide lucrative jobs or interesting hobbies. % A tutor is
H LEARN THE | personally allotted by name to ensure private and individual tuition. * Free
1 NEW PRACTICAL WAY. | |dvicle coveriag all aspects of training is given to students before and after
. enrolling with us.
ith mai of our courses we
Gy By N } FOST THIS TouraN-TODAY
1
1

i supply actual equipment. Courses r
include : Radio. Televis ion, | Send without obligation your FREE book. ]
Electronics, Draughtsmanship, Courses from | EM.L INSTITUTES, Depr. 32K |
1 Carpentry, Photozraphy, and 15/~ per month | 43 Grove Park Road. London, W4, |
| Commercial Art, etc. ! | Phone: Chiswick 4417/3. \
_—_———————Tm_—s—fg?wﬂgst NAME . :
' | ADDRESS 1
TheonlyPostal College whichispart of: L i :

9 ~<fl g . : ; MARCH

. a world-wide lidustrial Organlsatlon.l SOBIECT(S) OF INTEREST o \
T T ———.——-—---_Tclb
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Oscillatory Circuits

AN EXPLANATION OF THE WORKING OF THE VALVE AS AN OSCILLATOR

: By E. E. Apps

(Continued from page 114, February issue)

The Three Valve Relaxation Oscillator
S stated in Part II, the relaxation oscillator
generates a waveform that is non-sinusoidal,
owing.to the sudden change-over from one
state of quasi-equilibrium to another. A method,
however, of producing nearly pure sine wave form
from a relaxation oscillator, can be achieved by the
circuit shown in Fig, 1.

Action

Each valve, taken as a separate amplifier, produces
a phase change between its input and output voltages,
the amount of phase change varying rapidly with the
Afrequency. For any given set of equal values of the
coupling resistances R and condensers C there is one
frequency for which the phase change is exactly
:120 deg. If an oscillation of this frequency is applied
1o the grid of VI, then in its journey through all the
3 valves it will have changed in phase 3 x 120 deg. or
360 deg. This means that it will return to the grid
.of V1 exactly in phase and will tend to maintain the
oscillation. This 3-stage network is very sensitive to
frequency changes, thus in a way it resembles a tuned
circuit. The anode resistances r are small compared
with the valve resistances. Frequency of oscillation
is given by
b 1
B r_2\/3.1 CR i
_Very low .frequencies indeed can be obtained by
means of this circuit, as for example if C =15+F and
R = 10 megohms, the periodic time is 28 minutes.

To produce radio frequencics, it is necessary to
use tetrodes or pentodes in place of triodces, so as to
reduce valve capacitance in parallel with the grid
résistances R,

Frequency Drift

It can be stated. that it is of the utmost importance
that provision should be made for accurate frequency
control, both in radio frequency receivers and
transmitters. )

In the case of transmitters, this can be achieved by
using low-power oscillators of constant frequency,
and then amplifying these oscillations up to the
power required. This is gencrally carried out by
means of piczo-electric crystals, which arc less
subject to frequency variations and are practically
frequency standards. With the receiver, however,
the piezo-¢lectric crystal can only be used in fixed
frequency receivers, or in the intermediate frequency
stages of superheterodynes. The variable frequency
superheterodyne receiver must rely upon a valve
oscillator, and to ensure accuracy of calibration this
valve oscillator and its associated circuits must have
high stability.

Causes of Frequency Drift
When a valve oscillator is supplied with current
from either batteries or rectified mains supply, it

will be found that the frequency varies with time
from the moment of switching on. This variation
may be between 200 and 2,000 parts in a million,
and may take place during the first 15 minutes.
Now this is undesirable, as may be seen from the
fact that in a short-wave receiver the variation of
frequency, if only 1,000 parts in one million, would
cover the whole of the audio range. This state of
aflairs would render reception very precarious during
this period and perhaps afterwards, so it becomes
necessary to examine the factors that could cause
this frequency variation.

The Valve

The characteristics of a valve are non-linear, and
as the curvature of this characteristic gives rise to
an oscillation of finite amplitude (owing to the
saturation point), it will also result in distortion of
wave shape of the current in the oscillator circuit.
+

Fig. 1.—Relaxation oscillator for nearly pure sine
waveform.

Now this distortion will produce harmonics. These
harmonics are necessary to self oscillation and wili
have an effect upon the fundamental frequency. It
has been observed that this change of frequency,
which occurs with increase of harmonic content, js
positive, and is due to the change of inter-electrode
capacitance of the valve. Although this should appear
to be constant, such is not the case. It can be shown
that the anode cathode capacitance and the grid
cathode capacitance will vary according to the
change of anode and grid volts. These inter-electrode
capacitances are independent of the main tuning
capacitance, so that if that is large, the effects of
these capacitances will be small. At very high
frequencies, however, the effect will be appreciable.

From the foregoing it will be seen that for normal
frequency working the variations of frequency due to
the valve itself, and the harmonic content of the
oscillations generated, are small. Variation of supply
voltages, if kept within a few per cent., also have little
effect upon ‘the frequency, and variation in tempera-
ture of the valve itself is also nearly negligible on
frequency. g

Having thus eliminated some factors, we must now
examine the remainder to Jocate where these varia-
tions can occur.
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The Oscillator Circuit

When a receiver is switched on, there is a gradual
rise in temperature which will affect, to some degree,
all the components in the receiver. This especially
applies to the inductances and condensers which
comprise the oscillatory circuit, which are liable to
cause frequency variation of as much as 1,000 parts
to | million under ordinary atmospheric temperature
changes.

The Inductance

The coil or coils of an oscillatory circuit can
undergo a change in inductance due either to
(a) variation of temperature (atmosphere); or
(b) variation of temperature (conductor) ; or (c) age-
ing of constructional materials.

A coil when subject to temperature variation will
have its specific resistance altered with the variation ;
also it may alter its shape. Thus, as can be seen, it
will therefore alter its inductance and so the frequency
of the circuit.

Temperature variation of the conductor must also
include the former on which the coil is wound.
Expansion of the metal of which the coil is made
will cause deformation of the winding and so cause
change of inductance. The former on which the coil
is wound will also alter in shape unless made of a
material that has a high degree of thermo-mechanical
stability.

The Capacitance

In radio-frequency circuits condensers of both
fixed and variable capacity are used and are both
subject to variation of capacity due to temperature
changes. In the case of fixed condensers, which are

in some cases of interleaved sheets of metal and -
dielectric, the metal is not in close contact with the
dielectric over the whole of its surface and air gaps
will be present. This allows temperature changes o
affect the electrical properties of the diclectric and
thus cause variation of capacity.

In the case of the air-spaced vawiable condenser,
temperature variation will cause variation in the
electrical properties of the insulating parts, and, due
to the fact that these condensers are made up of
several different parts which have different thermal
properties, slight distortion may occur and the air gap
subject to variation. All these occurring at once will
cause variation of capacity and thus affect the
frequency.

Conclusions

To ensure that variation of frequency is kept to the
lowest possible amount the following points should
be noted.

(1) Judicious selection.of the values of various
constituents of the oscillator circuit.

(2) High value of C/L.

(3) Equalisation of the resistances of the inductive
and capacitive branches. ’

(4) High quality components such as silvered mica
fixed capacitors, high-class material for coil formers.

(5) Layout of components to take care of heat
radiation from valves, etc.

(6) Valves with high mutual conductance and high
internal resistance.

When these points are observed there is no reason
why a high degree of stability cannot be maintained
in normal oscillatory systems.

Presentation to Mr. J. Clarricoats

AT the 28th annual general meeting of the Radio
Society of Great Britain, held in the lecture
theatre of the Institution of Electrical Engineers,
Savoy Place. Victoria Embankment, on Friday,
December 17th, 1934, Mr. John Clarricoats was
presented with an illuminated address
on vellum, a hand-made pigskin
brief-case and a cheque in recog-
nition of 25 years of service to the
Society, first as hon. sec. (from
January Ist, 1930) and later as
general secretary (from December
3rd, 1932).

In making the presentation, the
president, Mr. Arthur O. Milne,
referred to the fact that when Mr.
Clarricoats first became hon. sec.,
) the membership of the Society, then
17 years old, stood at less than 1,000. At the outbreak
of the war the number had increased to 3,500. During
the war years when the work of the Society was con-
ducted from Mr. Clarricoats’ home in Palmers Green,
membership rose to nearly 10,000. Five years later it
had reached the high figure of 14,000.

Mr. Milne spoke of Mr. Clarricoats’ wide know-
ledge of international amateur radio affairs and of
his work on behalf of the Society at international
radio conferences. Mr. Milne remarked that more
han 400 personal friends of Mr. Clarricoats, in

Mr. J. Clarri-
coats.

addition to members of many R.S.G.B. town groups,
had contributed to the presentation.

In acknowledging the presentation, Mr. Clarricoats
paid tribute to the help he had received, particularly
during the war years, from his wife and, throughout
the 25 years, from his personal secretary, Miss May
Gadsden.

lnternaﬁonaPFriendship Award

At the same meeting, Mr. Clarricoats was awarded
the Calcutta Key, one of the Society’s most treasured
trophies, for the year 1954, in recognition of his
outstanding service to the cause of international
friendship through the medium of amateur radio.
The presentation was made by the donor of the
trophy, Mr. W. A_ Scarr, M A, a past president of
the Society and Director of Studies, British Council.

Honoured by International Radio Society

To mark the occasion of the completion of his 25
years as secretary to the Radio Society of Great
Britain, the Council of the International V.H.F.
Society has elected Mr. Clarricoats an honorary life
member. The International V.H.F. Society exists to
further international interest in V.H.F. radio com-
munication problems.

M. John Clarricoats is an Alderman of the Borough
of Southgate and a governor of both Enfield Technical
College and Southgate Technical Institute.
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PELASTIC CABINET as illustrated,
11} x 6%} x 5}in., in walnut or
cream,  ALSO [N POLISHED
WALNUT, complete with T.R.F.
chassis, 2 waveband scale, station
names, new waveband, bdckpla(e

drum, pointer, spring, drive
Splndlt 3 knobs and back, 22/6.
& P, 3/6.

Aq abovc wuh Supcrhe( Chassis,
23/6. P. & P,
As above complene wlth new 5in. speaker

to fitand O.P. trans. 37/8. P. & P. 3’6 with
Superhet Chassis, 39/6. P. & P. /6.

Used metal reetifier. 230 v, "‘OmA 3’8
gang with trimmers, 6,6
coils, 5/- ;3Govt. valves. 3v'h and cnculf
4/8 : heater trans.. 6/- : volume control
with switen) ‘3/8 : wave- -change switch,
2/~; 32X 32 mfd., 4/- ; bias condenser. 1,- :
resistor kit, 2/~ condenser kit, 4/-.

M & L Superhet ¢ ml~ with circuit, /6 :
iron cored 465 IFs, . min. gane, 5/6 ;
volume control v«th switch, 4/-;
change switch, 2/6 ;

vih, 1/8;

CIre
14/8 ; 25 x25 mid., 1/- ; 16 x 16 mld
condeénser kit (i7), 7/8; resistor }m
(14), 3/6.
Medium and Long Wave (rystal set, In
-attractive plastic cablneL lncolporat,m"
Germanium dtode,
feadphones to 'naLch e.ho\'e per pan /8.

COMPLETELY BUILT
SIGNAL GENERATOR

Coverage 120 Kc¢/s-320 Kels.. 300 Ko/s-
800  Kefs., 990 Ke/s-2.75  Mels.,  2.75
Mc/s-8.5 Mcis.,, 8.5 Mcis-25 MNe/=., 17
Mc/s-50 Mc/s., 25.5 Mc/s-75 Mc’s. Metal
case 10 x 61 x 4'ln size of scale 64 x 3iin..
g valves and rectifier. A.C. mains 200-250 V.
Internal modulation 400 c.p.s. to a depth
of 30%. Modulated or unmodulated R.F.
output continuously variable 100 milli-
volts. W. and mod. switch, variable
A.F. output and moving coil output
meter. Black crackle finished case and
white panel, £4/19/6. or 34/- deposit and
3 monthly payments ot 25/~ Post and
Packing /- extra.

High impedanee plastic recording tape
by famous manulacturer. 1.200 feet com-
plete on spool, 17/6. P. & P. 16. 600 feet
8i-. P.&P.1/-

P'r. 200/250 v.. secondarv 3, 4, 5, 6, 8.
9, 10, 12, 15, 18, 20, 24 and 40 volt at ZamD:
l)roulhro 2600280 200 mA.. 8 v.5amps.,
5 v. 3 amps., 27/8-

Terms of business : Cash 1with order.

not stated, please udd 16 up to 10/-, 2/-

D. COHEN,

Hours of Business :

lteater Transformer,  Pri. 230-250 v.
6 v. 1{ amp.. 6/-; 2v. 2} amp.. 5/-.

R.I. MAINS TRANSFORMERS, chassis
mounting, feet and voltage panel. Pri-
maries 200/

350—0—3%0 75mA.6.3v.3a. tap 4 V. 6.3 V.

3500350 TOmA.4v.5a..4v.25a., C.T.,
18/6. P. & P. on abave tran:former'; 2/-.
500—2-500 120 rrlA. 4v.CP. 4a. 4 v. C.T.

27/6.
*. C.T.5a.4v. CT.
5a.4v.CT.4a., 39/6

P & P. on the above transformers 3/-.

32 mid.. 350 wke. i/,
1/3
3/6
4/6
59
3/9
32 x 23 mid. . 350 \\'kl! . . -
32 x 32 mifd.. 330 wXg. and 25 mfd,

25 wkg. . 68
25 mfd., 25 wkg. 11d,
250 ml’d 12 v. wkg o 1/-
16 mld . 500 wke. wi . 33
8mfd., 500 v. wke., wire ends . 2/8
8 mfd.. 350 v. wke., tag ends . 18
50 mid.. 25 v. wkz.. wire ends . 19
100 mid.. 350 whe. ... . 4/

1001 200 mrd 3.‘.0 v\ k" 9/6
16 + 16 mid,, kg. 3/3

nds m
500 pf., and N1 ea ..........
2B0-0-28080 MA. 4 v. 4a.,
250 v. 350 mA. 6.3 v. 4 a. twice 2v 2a.

Auto-trans. input 2007250 HT 500 v.
250 mA, 6 v, 4a twice 2v.2a.. 19/6
QEngs(DbOmA 3v.L5a.. 0-5-8.3 V. 06
800NN A ACAONE O PEEECa 1

PATIER NERATOR 40-70 Mc/s.
direct calibration, checks frame and line
time base. frequency and linearity,
vision channel alignment, sound channel
and sound rejection circuits, and vision
channe! band width. Silver plated coils,
black crackle finished case. 10 x 5} x 41in.
and white front panel. A.C. mains 200-250
volte, This instrument will align any TV.
receiver. Cash price, £3.19.6 or £1.9.0
deposit wnd 3 monthly payments of £1.
Post and packing 4/- extra.

TV, CONVERTER for the new com-
mercial stations, complete with 2 valves.
Frequency :—can be set to any channel
within the 186-196 Mc/s. band. LF. :—will
work into anv existing TV. receiver,
designed to work between 42-68 Mc/s.
Sensitivity 10 Mu/v. with any normal TV.
set. Input —arranged for 300 ohm feeder.
80 ohm [eeder can be used with slight
reduction in R.F. gain. Circuit EF8)
as local oscillator, ECCBI as R.F., amplifier
and mixer. The gain of the first stage,
grounded grid R.F. amplifier, 10 db.
Reguires power supply of v. D.C. at
25 mA., 6.3 v. A.C. at 0.6 amp. Input filter
ensurmg complete freedom trom un-
wanted signals. 2 simple adjustments

oniy. £2.10.0. Post and packing 2/6.
Volame Controls,  Long spindle less
switeh, 50 K., K., 1 meg. 2/t each.

P. & P.3d. each.

CONSTRUCTOR'S PARCEL
MEDIU &  LONG-WAVE A,
MAINS 30:250  2-VALVE PLUS
I'AL RECTIFIER, 22/,
Compnsmg chassis 10t x 4} x 1liin., 2
wavehand scale, tuning condenser, wave-
change switch, volume-control, heater
trans.. metal rectifier. 2 valves and v/
holde smoothing and bias condensers.
resisto and small condensers, and
niedium- and long-wave coil, litz wound.
Circuit and peint-to-point, 1/3. Post and
packing, 2/6 extra.

Despalch of qoods within three days from recelpt of order.
up to £1 and 2,6 up to ¥2. Al enquiries S.4.E.

RADIO AND TELEVISION COMPONENTS
23, HIGH STREET, ACTON,

Saturdays 9-5 p.m. Wednesdnys 9-1 p.m. Other days 9-4.30 p.m.

.new wavelength stations names.

3

Volume Controls. Long spindle and
switch. ¢, §. 1 and 2 meg.. 4/- each ; 1
K. and 50 K., 3/8 each. 4 and 1 meg.. ]ong
spindle, double pole switch, mmlalure

Standard Wave- ('hnngo Switches, 4-pale
3-way, 1/9 ; 5-pole .1/, Miniature
3-pole 4-way, 4- pole v, 2'6. 2-pole
ll-way twin watfer, 5/-. 1-pole 12-way
single warer, §/-,

Valvelolders, Paxolin octal, 44, Moul-
ded octal, 7d. EF50, 7d. Moulded B7G,
7d. Loctal amphenol, 7d. Loctal pax., 4d.
Mazda Amph., 7d, Mazda pax.. 4d. BSA.
BSA amphenol, 74, BiG with screenjng
can, 1/6. Duodecal paxolin, 9d.

Twin-ganz .0005 Tuning Condensers,
5/-. With trimmers, 6/6.

83 get 00037 dust cover and trimmers,

It ADIOGR A MCIIASSIS, —5 valve A.C./

3-way band superhet, 195/255 volts ]
19 49, 200/550 and 1,000-2.000 metres, fly.
wheel “tuning frequency, 470 Kcis iron-
cored coils and IFs. Size of chassis,
13 x 8} x2}. Complete w1Lh xvalves and 8in.
P.W. speaker, p. & p. . £8.17.8.

(“nnc.trm-mr:m\r(-t-l comprising chasﬂq

4 x 8 x 2iin.. cad. plated. 18 gauge,
\ h. IF and trans. cut- -outs, back-plate, 2
supporting brackets, 3-waveband scale.

Size
of scale 11} x 4%in., drive sp. drum, 2
pul]evs, pointer, 2 bulb holders, 5 pax 1.0,
v/h, 4 knobs and pair of 465- IFs, twin
gang, 16 ‘( 16 mfd. 350 wkg., mains trans.
250-0-250 60 mA. 6.3 v. 2amp., 5 v. 2 amp.
and 6jin. M.E. speaker with O.P. trans.
P. & P. 3/6. 39/6.

R. & A. M.E. 6lin. Qpeakerwitho P. trans..
tield coil 175 ohms. 9,8. P. & P. 2/6.

R. & A. 6iin. M.E. speaker with O.P.
trans., field 440 ohms. 10’8 P. & P, 2/6.

Rattery Charger, input 230/258 v. output
6 & 12 v. 1 amp. Black crackle ‘Anished
case size 10 x 6 x d4in. P. & P. 3/-. 21/-.

'otato & Vegetable l'm\ler. by famous
manufacturer, capacity 4}1bs., complete
with water pump. All aluminium con-
struction, white stove-enamel finish.
Ul‘igmallv intended for adaption on an
electric food-mixer, can be easily con-
vFrLed for hand operation. 39/6. P. & P.
/-

Primary, 200-250 v. P. & P.
3(2}/0—0300100mA 6v. Samp Sv 2amp.,
22/8.

Drop thro® 350-0-350 v. 70 mA., € v.2.5
amp., 5 v. 2 amp.. 14/8.

Drvop thre' 250-0-250 v. 80 mA., 6 v. 3amp.
5 v. 2 amp., 14/6.

280-0-280, drop through, 80 mA., 6 v,
3amp., 5 v. 2amp., 14/6.

250-C-250 80 mA., 6 v. 4 amp., 14/-,

Drop thro® 270-0-270, 80 mA., 6 v. 3 amp.,
4v. 1.5 amp.. 13/6.

Drop thro® 270-0-270 60 mA., 6 v. 3 amp.,
11/6.

Auto Trans, Tnput 200/2)0 H.T. 350 v,
150 mA., Sepax ate L.T. 63 v.7 a., 6.3 v,
13 amp., § v. 3amp., 25/, P. & P. -,

1*ri. 200;950. Secondary 9 v. 3,5 amp,,
6.3 v. 3 amp., 12/6.

Pri, 230 v. Sec. 500-0-500 and 500-0-500
250 mA. hoth windings. 4 v. 3 amp., 4 v.
3 amp., 39/8. P, & P. 5/-, B

Mains l‘rundorm(-r. I'ully impregnated,
1mput 230 a 240, Sec. 600-0-600
275 mA., and 200 v. at. 30 mA., complete
with sepamte heater transformer. Input
210, 220, , 240. Sec. 6.3 v. 2 amp. three
times, 0, 4, 6.3 v. at 3 amp. and 5 v. 3amp.,
45/~. P. & P, 5/-.

Mains Fransformer. fully impregnated.
Input 210, 220, 230, 240. Sec. 350-0-350, 100
mA., with separate heater transformer.
Pri. 210, 220, 230, 240. Sec. 6.3 v. 2 amp.,
6.3 v. 3 amp., 4v ﬁamp,ﬂnd 5v.2 amp,
w0/~ P. & P.

Where post and padung charge is
Lists 5d. each

(Ophosite
Granada Cinema)

W.3.
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BEST and CHEAPEST!

Group B valves are unbeatahle for value in reliable
surplus, whilst you cannot bay better than Group A,

Type B Type A '|Vp« A B
BZiG —  8/9° Sk
t#AKS — 88
8AM6 — B8/3
aFeG 78 —
hHG 38 —

QT 4/ —

— - i

SK6GT 68 — 4“Ds KT%
GKT /6 — I2H4 — 2/9 RK342/31/9
GKTY 5/ — 7193 28 — VUL 8- —
WI OUND RESISTORS.—{ement (nu!n-«l wire
ende L7 25,50, 100. 150, 200, 250 K.
1.5 K K, K. I0K: & w l/
15 w, /3, High runshnoa tnu 15. 18, 20,

and 30-K ; 5 w., 1/ 0w /3'44]("1(!]\
& ow., 2/3; 10 w. 2/0 NEW STRANDED COAX :
3002, 81d. yd. LARGE 32 MFD., 430 v. (New), 1/3,
MIDGET TUBULARS (tested), 0-04, 0-01, 3/8 doz.
Yull list, 3d. Orders over 21 post irge.

REED & FORD, 2 BURNLEY ROAD,

y AINSDALE, SOUTHPORT

The advance of Radlo Technique wiit
offer unlimited opportunities of high
pay and secure posts for those Radio
Engineers who have had the {oresight
to  become _technically qualificd.
How you can do this quxcklv and easily
in vour spare time is tully e‘(p]alned
in our unique handbook.

Full details are glven of
AMBri LR, City & Guilds
Kxams,, and particulars of up-to-date

courses in Wirete: Lngineering,
Radio Servicing, rt ‘Waves,
Television, Mathematir etc., etc.
We guarantee *NO PASS—NO FEI

Prepare [or to-morrow's opportunitxes
and futurz competition by sending for
this very informative I44-page gilde
NOW—FRLE and without obligation.
BRITISH INSTITUTE OF
ENGINEER NG TECHNOLOGY
(Dopt. 242), COLLEGE HOUSE,
29-31.% right’s Lane, Kensington,W.8

STAN WILLETTS

43, Spon Lane, West Bromwich, Staffs.
Tel: WES. 2392,

“ CYLDON,"—5-channel

tuners. complete with 2 valves, EF80.

ECCS81. Brand New. boxed. 28/6. P. & P. /-

CACOS U CRYSTAL PICK-UIL—GPL).

]grasr:d New. boxed. 24/8 (list price 44/-).

switched tele-

(-I-IEM\\ ‘M XTAL DIODES.—G E.C.

Brand New, 1/-, 10/9 doz. P. & P. 3d.

VALVES.—Brand New. Every one guaran-

teed. 6K7 metal. 5,-. 8K7G. 4/8. J5G, 4/9.

1 88GT mebal 4/9. 6SN7, 6SLT, E 7/6

' VT52, EL32, 5/-. 6F6G. 5/8.

'80, GXSG'[‘ 6/9 8 /- doz. 6K8G 8/6.

i 90;- RK34, 2C34. 1’9, 18/ doz. ATP4.
9. 354,

doz

EA“)O 1'8. EL!
1T-| 8/6 185, 6:9. IS4 8’
8. 4D1. 8D2. 1/9. 9D2, 15D2, 3/6

EC52, 4/9. 954, 1/6. 12SL7, 4/8. P. & P. 6d
HEATER TRANSFOR MERS.—230 volts.
input, 6.3 at 11 amps. output, 5/6. P.& P.9d.
WANTED-—Valves. Beast Price Offered.

Ll Jl Tl
MAIL ORDER SUPPLIES

119, WESTBOURNE GROVE,
LONDON, W.2.

VALVES
EAS50 1/9 6K8 8/6 6BW6  8/-
80 8/6 787 9/- 6X4 7/6
6K7 5/3 7Q7 9/- 35W4  T/6
3524 8/9 7H7 9/- 2A3RCAS/-
35L6 8/9 7Cs5 9/- 2C34, /6
iL4 716  7Cé 9/- 5Z3 , 5/
1us 7/6 12BES 5/6 65]7 ,, 5/6
6V6 718 6AQS5  8/-
Resistors.—} watt, 1§d.; } watt, 2d.;
{ watt, 3d.; minimum, 12 each value.

380 ohms 10 w. Wire Wound Res. 9d.
High Stab. Resistors.—Assorted values,
1, , | watt, 20/- per 100.

3 Valve Amplifiers.—A.C. only. 4 watts
Output, Tone Control, etc. Few only
(suitable all types Pickups), £3 Ts. 6d. each,
Pots.—1250 k. DPS, 3/6 ; 500 k. DP5, 3/6 ;
{ Meg DPS, 3/6.

Mains Transformers.—350-0-350 90 ma.-
6.3-5 v. with mains adj.. 20/- each.
Condensers.—100 L 10 mfd. 250 v.w., 2/
each ; .25 mfd. 600 v.w., 5/- doz.: .001
mfd. 350 v.w., 2/6 doz.

2-pole 2-way Switches.—9%d.

All goods offered subject to being unsold.
Equ:valents will be supplied unless other-
wise stated. All valves guaranteed. Terms :
Cash with Order or C.O.D. Packing free.

Postage at cost on orders under £5.

(1 Bk Dok

Bhoch & Decker.

PORTABLE
ELECTRIC

DRILL

200v. OR 250vAC
COMPLETELY SUPPRESSED FOR
RADIO AND TV INTERFERENCE

FULLV GUARANTEED

SENT POST FREE FoR £ l

DEPOSIT AND NINE FURTHER MONTHLY
PAYMENTS OF 12/6. casH pRICE £5.0.6.

PMONE 58927

RADIOCRAFT

69-7t CHURCH GATE LEICESTER J

l CORCUITS
o~ 2@
Qur NEw' o
4 ‘}{01955 Supa»Handbook

o, Q‘ 5. T.R. |,
200 "Q( (T"]‘ Uperh =
* s
Se Uﬂel‘s F eder\ Unj
ete, e

constryc.
L to.p?) Simplifieq

.fm ‘
— Fun construc-
f\rlu.l I
\riGER
aggx of "’rol‘ma.

ur COde

l 21

com-
building Ty

*('A:I'QI

t; HMOGUE
o Catalos’u ngll;elv illus-
rice list,

in the
ur fa
fler oupls fron-

»Ofler outstang.
10~30 1660.‘"“11_1%5'

(Dopt. P.3)
%34, Londoy, E.17

VALVES
SAME DAY SERVICE

All Guaranteed New and Boxed
IRS. 134, 185, 1T4, 384, 3V4, DAF9L, DF9L
DK91, DL92, DL94, %/3 ; any 4 for 27/6.

1ATGT  6KIGT 6/-/125K7 6/-EF5) 716
11/6|5K8G  8/6/20D1  9/-EF80 10/-
IC5GT.  |GKBGT 9/-12524G 9/ |EF91 7
11/6{6K2 11/9(2525  8/6'E 5/
1H5GT - O|GLD20 8/8|2526G 8/6 EL41 11/
' 14/6/35L6GT  ELSl /6
INSGT. . |6P28 18! /6 EX51 12/-
11/86QIGT 9/-0524GT EZ30 8/6

IRS  7/36SNIGT BIBEZIL 9l
184 73] 8/6/3525GT _ |KT63 7/
1S5 7/3(6U4GT 8/6MUI1 8/
1T 9 17/-/50L6GT_ IN78 11/
3Q1  7/8'6VeG 7/ 8/6{Pendsi17
3Q5GT | |6V6GT 7/8i80 8/6/PL81 11
1/ 6X4  7/8/AZ31 11/6/PL82 9/

384 /3 6X5GT 6/9|DT7_ €/9|PLE3 12/
3V4  $B7B7 1 2 U |PYud 9y
504G 8/817C5 T 11/6'PY8L 10/~
5Y3GT 7/97C3 76 DF33 11/6 PY82 /9
574G 9-TH7  %/6 DHT7 8/6 PZ30 17/-
GAL5 6/9757  7/6DK32 11/6 T4l 13/6
6AMS 7/8]TY4  8/6|DKe2 7/6lU2 7§
AMG 7/9/10C1 12/6/DL33 11/6|U21 176
6AT3 #/6/10F1 10/-|DL25 11/6/U2 12/-
6BAG 7//10LDII_ |EBOL §/9[US0 /9
GBEG 6/ BC33 7/6|UT8  8/6
6BHG 6/6/10P13 10/-|EBC4110/-|U40w 9/~
6BJG  6/6/10P11 13/6/EBF80  |UB0L 14/6
GBWG  7/6/12AH8 10/- 0/6|UBCA /-

GBW7 9/6]12AT7 9-ECIL ~7/6/UBF&0
6CHs 8/8'19AUS 7/6|ECCHL 9/- 0/6
6C1 7/g/12A07 CH35 ~ |UCH42

6Cy 8/ 10/6 11/ 11/8
6F1 12/ 12J7GT  |ECH42 Tl 9
GF6G 7/ 10/-[UF42 13/8
6F12 79 19KiGT |ECL80  |UL4l 11/6
OF13 13/ 9/- 10/-UU8 16/
6F11 13/6 12K8GT @ |EF37A uxn 9
6F15 10/ 14/ 5/8
1GT 78 1207GT |EF39 s/spsa 718
6KG 61 +9/6/EF a1 VAT (]

Postage 4d. per valve extra.

READERS RADIO

24, COLBERG PLACE, STAMFORD
HILL, LONDON, N.16. 8TA. 4587

SPOT FREQUENCY
SIG GEN. «xiTt

Fully screened
in steel case,
4in. x 1in. x 3in.
Six switched
Freans., 3 Med.,
4 Lony Wave,
No external
batteries.
Kasily bLulls,

35-. OTHER
KITsS. 465 Ke/s
J.F. Aligner

(Similar to Sig,
Cen.) 445 to 485
Kci's. 17/6. Six
Range Res'Cap Bridge, 10 chms to 5 meg.
& .)(X)pf to 50 mfd., 31/8. Audio Bridge, 50
0 16.000 cveles, 38/6. Inductance Bridge,
42’6 Multi Ohmer, 25/-. Full Instructions,
P. & P. 1/6. Stamp for lists.
RADIO MAILL,

4 & 6, Raleigh Straet, Nottingham.

wWww.americanradiohistorv.com

Television, Radio,
Record CABINETS
MADE TO ORDER

ANY SIZE OR FINISH

CALL OR SEND DRAWINGS
FOR QUOTATION

B. KOSKIE

(DEPT. C.)
72-76 Leather Lane,
Holborn, E.C.1.
Phone : CHAncery 6791/2
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E should now be clear on the fact that any
voltage reading obtained from a high-
resistance circuit of a television or broadcast

receiver is not a one hundred per cent., accurate
indication of the voltage distribution under normal
operating conditions, but at best should be con-
sidered only as a comparative indication. :
"Getting used to a particular instrument assists
considerably in this respect, for then a good idea as to
l‘he extent of needle deflection on a certain voltage
range at a given test point in a receiver can be
acquired. Practice will enable the operator to know
whether the rcading is (oo high or 100 low, and thus
readily determine whether or not the associated
¢ircuit should be subjected 1o more detailed examina-
tion—always assuming, of course, that the voltage
test figures for the receiver under examination are
not at hand.
" When comparing potentials existing between two
high-resistance circuits—for instance, between the
cathode and grid electrodes of a picture-tube—it is
desirable to compare the potentials as a DIRECT
voltage reading between the two points, as opposed
o taking two voltage readings relative, say, to
chassis, and then subtracting the lesser reading from
the greater in order o get the answer. The former
niethod is the less involved and the more accurate.

Measuring E.H.T. (5)

- One bewildered experimenter recently consulted
our " Query Service " to discover why the screen
of his television receiver went blank and the E.H.T.
voltage disappeared when he endeavoured 1o measure
the E.H.T. on a 500 ohms per volt instrument. Our
reader also mentioned that E.H.T. in his set was
derived from the line flyback, and that he had been
especially careful (o ensure that the correct value
resistor had been used in series with his instrument
to extend its range (o 10,000 volts.

If we examine this we discover that our corre-
spondent’s instrument, adjusted to provide a f.s.d.
of 10,000 volts, possesses a terminal resistance of
5 megohms (500 x 10,000). This valuc resistance
connected across, say, 10,000 volts will incite a current
flow of 2 milliamperes. Now the maximum loading
of a normal flyback E.H.T. system is little more than
200 microamperes (0.2 milliampere), owing (o the
extremely high inherent resistance of this kind of
circuit.

Clearly, then, endeavouring to obtain 10 times its
maximum loading current simply as a means_of
measuring its output voltage is bound to provokeé a
severe fall, or a total collapse, of voltage. In certain
cases, the resulting heavy load will also tend to damp

£ST INSTR

Part 3 of a New Series of Articles
Dealing with the Practical Application
of Standard Test Equipment

By Gordon J. King, AMIPRE.
(Continued from page 18 February issue)

the line output stage and disturb the normal operation
of the associated amplifier valve.

The 50 microamperes necessary to provide f.s.d.
on a 20,000 ohms per volt instrument can be given
by a flyback E.H.T. system without causing a serious
drop in voltage, for such an instrument, adjusted for
10,000 volts f.s.d., will have a terminal resistance of
200 megohms.

For the purpose of E.H.T. measurement, high-
voltage adaptors can be obtained for certain 20,000
ohms per volt instruments, though it must be stressed
that instruments of a lower sensitivity than 20,000
ohms per volt should never be used in an attempt
to measure E.H.T. voliages.

Measuring Current (6)

The measurement of current will usually be quite
straightforward, as the meter will be in series with the
various components in the circuit, and very little, if
any, error will be introduced due to jts resistance.
On the lower current ranges the resistance of the
instrument will, of course. be more predominant,
since the resistance value of the associated shunts
will be correspondingly higher. This will be of
negligible consequence, however, owing to the fact
that the network carrying the small current will

A [ HIT +
Py R =
& =-=C ==
.
’
Rs Ra
TN -
L Signal
Ov
Signal
" :
Rg
T T HT~-

48
=

Fig. 9.—Always make current tests at a low signal
potential point in the circuit.
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ncarly always possess a resistance value far higher
than the internal resistance of the instrument itself.

Let us look at the circuit of a voltage amplifier
again—Fig. 9. This might well be arranged to amplify
audio frequency (A.F.) signals—going in at the grid
and coming out amplified at the anode. Here, our
current meter is shown connected between the H.T.
line and the anode load resistor Ra. The same
current would, of course, be present between the
anode of the valve and Ra, but at this point the A.F.
signal is developed—across Ra.

Therefore, if we connected our meter between the
anode and Ra, the meter connecting leads may cause
some of the A.F. signal—which will be in them—to
couple up with the signal in another section of the-
circuit to instigate oscillation (instability).  This

Vorin
o/tage
(€4

!

Peak
Voltage

s

Fig. 10.—One cycle of sine-wave.

undesirable effect would upset the normal operation
of the circuit under test, and most likely give rise
to an erroneous current reading. v

This is less liable to occur if the meter is connected
directly to the H.T. line, because the H.T. line itself is
at zero A.F. potential by reason of the decoupling
capacitor CE, and the resistance of the meter is very
small compared with Ra, so that very little A.F.~
voltage will be developed across it and carried by its
leads. In very critical Circuits it is sometimes desirable
to eliminate the possibility of instability completely
by shunting the meter with a suitable value capacitor,
as shown by the dotted connections in Fig. 9.

When measuring screen or cathode current there is
less likelihood of instability cropping up, but, even so,
it is always a good idea to introduce the meter at a
low-impedance point so far as the signal is concerned.
These points are indicated by X on the amplifier
circuit. -

A good indication of valve cathode current can
be obtained, without disconnecting the circuit in
any way, by measuring the voltage developed across
the cathode resistor Rc. Let us assume that Re is
100 ohms, and that 0.5 volt is measured across it,

then, by applying Ohms law, we discover that the
cathode circuit is passing 5 milliamperes—0.5 x
1,000/100.

As we are now well aware, we can only adopt this
method accurately when the resistance of the meter
is high compared with the resistance of the circuit
resistor.

The A.C. Ranges (7)

On A.C. ranges our multimeter will almost certainly
be calibrated directly in ** root-mean-square *’ values
of current and voltage. Although it is not intended to
delve too deeply into the mathematics of A.C. theory
in this series, there are one or two things we should
know in this respect to assist us interpret the readings
given on our universal multimeter.

In the first place let us rémove the mystery from the

3

term * root-mean-square,” or, as it is more usually
written, R.M.S. Simply, and quite correctly, we can
say that the R.M.S. value of the current is that value
of D.C. which would have the same heating effect as
has the A.C. flowing.

We can enlarge on this in the following way : We
know that the direction of needle deflection on a
moving-coil meter is dependent on the direction of
the current flowing through its coil. Clearly, then,
if we connect a moving-coil meter directly across an
alternating voltage, the resulting alternating current
through its coil will subject the needle to a push one
way when the waveform is going positive and a push
in the opposite direction when the waveform is
going negative.

Unless the frequency of the A.C. was very low we

Fig. 11.—This curve is evolved by plotting against
time all the squares of the instantaneous voltage
values in the sine-wave at Fig. 10.

should not observe these “ kicks” owing to the
inertia of the coil and needle. If, however, the meter
were connected to a 50 c.p.s. A.C. supply we should
probably discern a slight vibration of the needie
about the zero mark, but that is all.

In effect, then, a meter so connected is reading the
AVERAGE value of the A.C. supply, for it is
easy to realise that, since the average value is taken
over a whole cycle (Fig. 10), the positive and negative
half-cycles cancel out to ZERO.

The heating value or the R.M.S. value &f an
alternating waveform can, therefore, only be arrived
at by investigating the ENERGY dissipated in the
circuit in very short time-passages. We know, of
course, that heat or power given by electricity is
proportional to the SQUARE of the current or volt-
age, thus, to find the power of a whole cycle it s
necessary to square all the instantaneous voltages in
the waveform. i

Now, since the square of a positive number is the
same as the square of the same number negative, all
the instantaneous values squared of the sine-wave in
Fig. 10, plotted against time, would form the curve
of Fig. 11. This again is a sine-wave, but now it is
double the original frequency and raised above the
zero line—this is, of course, due to the fact that the,
SQUARE of all the NEGATIVE instantaneous
values in Fig. 10 are resolved POSITIVE in Fig. 11.

The peak value in Fig. 10 is thus the peak value
squared in Fig. 11, and since we are considering a
sine-wave which is symmetrical above and below its
centre horizontal axis, the mean value of the wave-
E? peak

5

This is, of course, a factor of POWER, being propor-
tional to the SQUARE of the voltage, so conversely,
the R.M.S. value of the sine-wave voltage is propor-
tional to the SQUARE ROOT of the power ; or in

(Continued on page 186)

form is obviously
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.R.S5.C. A3 10 WATT “PUSH PULL"”

HIGH FIDELITY AMPLIFIER.

With Self Contained Pre-amplifier and
Tone Control.

This amptifier. whilst having sufficient
output to fill a small hall. is the ideal
amplifier for Lhe quality enthusiast who
knows that though the average listening
level is less than one watt it isgiecessary.
for the verv highest guality. to have an
output of at least ten times this figure in
otder to obtain completely distortionless
reproduction of sudden loud sounds.
Large safety factors in every com-
vonent, A.C. and H.T. fuses. punched
chassis with baseplate, screened input
plugs. valves, and with easy-to-follow
point-to-point wiring diagrams.
Two independent inputs are prowdpd
with two associated independent volume
controls so that programmes can be
mixed together if desired. such as micro-
phone announcements superimposed cn a
musical programme, or two independently
controlled microphones, or even just
gramophone/radjo, fading over from one
to the other. Variable base Ii{t and cut
with variable treble lift and cut tone
controls are fitted, giving full long playing
record equalisation for uncorrected pick-
ups. They are also provided so that the
user can alter the tonal values to suit his

personal faste. Terminals are provided
for 3 ohm and 15 ohm loudspeakers.
H.T. and L..T. available for the supplv of a
Radio Feeder Unit,

Only 130 millivolts input required for
full output.

Six Negative Feedback Loops

Maximum input for full output 132
millivolts.

Frequency response + 3 DB 50-20,000
cycles.

Negligible hum and distortion.

input 200/230/250 v.

Kit of Parts, 7 GNS

{carriage 5:-). J
Supplied assembled and tested for 45/-
extra.

Louvred Metal Cover with 2 carrying

handles available for 17.6.

IL.P. Terms available on Assembled
Units,

R.S.C. 25 WATT “PUSH-PULL”’

HI-FIDELITY AMPLIFIER A2

Ide for LARGE HALLS. CLUBS, DANCE
S. GARDEN PARTIES. For
ELFC'I RONIC  ORGAN OR GUITAR.
For STANDARD OR LONG PLAYING
RECORDS. For almost any ' mike
or pick-up
Complete with integral Pre-amp. Tone
control stage (as A3 amplifier). using
negative feedback, giving humproof
individual bass and treble lift and cut
tone control. Six Negative Feedbhack
Loops<. Completely negligible hum and
distortion. Frequency response > 3 db.
30-20,000 c.p.s. Two independently con-
trolled inputs. Six B.V.A. valves. A.C.
mains 200-230-250 v. input only. Qutputs
for 3 or 15 ohm speakers. Kit of parts
complete in every detail. § Gns.. plus
7/8 carriage or ready for use, 50/- extra.
fllustrated leafiet, 5d.

For A.C. mains

ILM.V. LONG PLAYING RECORD
TURNTARLE WITH CRYSTAL PICK-
UP (Sapphire Stylus). Speed 33i r.p.m.
For A.C. mains 200-250 v. Limited supply.
Brand New Cartoned. Perfect. Only
£3/19/6. Plus carr. 5/- (Normal price
£3 approx.).

BATIERY SEF CONVERTER KIFT.
All parts for convérting any type of
Battery receiver to All Mains. A.C

. 200-250 v. 50 c/cs. Kit will supply fully
smoothed H.T. of 120 v., 90 v. or 60 v. at up
10 40 mA, and fully smoothed L..T. of 2 v. at
0.4 to 1 a. Price, complete with circult,
s wiring dia"ram= and lnstructions only
-48/9. Or ready to use, 8/9 extra.

BATIERY C llAR(;hll I\ITS
For mains 200-250 50 c’s, on 6]

'*To charge 6 v. acc. at 2a..

. To charge 6 or 12 v. acc. at 2 a., 31/6.
‘To charge 6 or 12 v. acc. at 4 a., 49/9.
Above consist of transformer. full wave
rectifier, fuses, fuseholders and steel case.
Any type assembled and tested. 6/9 extra.

THE SKY CHIEF . RECEIVER.

i A design of a 4-stage, 3-valve 200-250 v.
. A.C. Mains receiver with selenium recti-
" fier. It consists of a variable Mu hiegh gain

1" H.T'. stage followed by a low distortion
grid detector triode. The next stage is a
" further triode amplifier with tone correc-
tion by negative feedback. Finally comes
the output stage consisting of a parallel

riconnected double triode givim; ample
output at an extraordinarily low level of
distortion. Point to point wiring dia-
grams, instructions, and parts lx<t 2/6.
This receiver can be built for a maximum
of £4/19/6 including attractive Brown or
Cream Bakelite or Walnut veneered wood
cabinet 12 x 6} x 5}in

" ELECTROLY T'ICS (Current production.
Not ex-Govt.

Tubular lvnoa 8uF 500 v, 2/8
8uF 350 v 9 16uF 450 v. 2/9
8uF 450 v 1/11 24uF 350 v. /11
BUF 500 v 2/11 J2uF 350 v. 2/11
16uF 330 v. 2/3 mfd. 450 v. 4/9
16uF 450 v. 2/9 OuF 450 v. 4/11
24uF 350 v. 36 84pF 450 v, 3/9
32pF 350 v. 3/6 8-8uF 350 v. 3/9
BuF 25 v. 1/3 8-8UF 450 v, 39
S50uF 12 v, 1/3
S0LF 30 v. 2/3

Can Types

5
Bul” 450 v, 2/3 2uF 450 v 5/11

VOLUME CONTROLS with long (in.)
spindles, all values, Jess swltch 2/9,
with S.P. switch, 3/9. D.P. sw., 4/9.

RECORDING TAPE. Best Quallty
, Plastic, 1,200 ft. Reels only 18,9,

C.W.0. or C.O.0),
Open 9 to 5.30;

Ferms :

FOUR NTAGE RADIO FEEDER
UNIT. Design of a High Fidelity Tuner
Unit. L. & M. Wave. Full decoupling.
Sell-contained heater supply. Detailed
wiring diagrams. parts list, and 1llustra—
tion, 2/6. Total building cost., £3/15'

Y 3-SPEED MIXER ALI()-
~ERS, With crystal pick-up.
Duo ‘Doint alloy stylus (switched) for
standard or long playing records for Mains

200-250 v. 50 c/cs. Brand New £10/10'-,
Carr. 5/-.
I“l- ONAL SET BATTERY SUPER-

N
SEDER KIT, A complete set of parts
for construction of a Unit (housed in
metal case) to replace Batteries where

A.C. Mains supply is available. Input
207-250 v. 50 c/s. Outputs 90 v. 10 mA. and
1.4 v, 250 mA.. fully smoothed. For 4-valve

receivers. Pnce complete with circuit.
Only 35/9. Or ready for use, 42/3. Size
of unit, 5} x 4 x 1liin,

P.M. SPEAKERS, All 2-3 ohms, §lin.
Plessey, 16/9. 8in. Plessey, 15/9. 10in.
Plessey, 18/6. 10in. R.A., 28/8, 10in. Rola
with trans.. 29/6. 10in. W.B. "*Stentorian”
3 or 15 ohm type HF1012 10 watts. Highly
recommended [or use with any of our
amplifiers. £3/13

SELENIUM RECTIFIERS

LT, Types gn% v. (;‘Oa. %’9/9
26 v. §a. Hw 2v.10 a. 35/
N AEREN M 20 e S0
F.W lh-ldgc H.T. T\nes 1L.W.
6/12v.1 a. 150 v. 40 mA 3,9
6/12v. 1.5 250 v. 50 mA  5/9
612 v. 2a. 250 v. 80 mA  7/9
612v. 3a. RM4 250 v. 250 mA
612v.4a, 11/9
MICROPHONES. Crystal type, go0d

quality. Recommended for use with gur
amplifiers, Hand type, 50/- : Stand
type, with adjustable stand, £6/19/6.

R.S.C. MAINS TRANSFORMERS | O A T LA,

Interleaved and impregnated,
TOP SITROUDED, DROP TIIROUGH

250-0-250 v. 70 mA, bav 2.5a
260-0-260 v. 70mA, 6.3

2911

FULL SHROUDED UPRIGHT
250-0-250 v. )()mA 63V 2a,5v.2a,
ge
350

. 100mA. 6.3v.6a.5v. 34,
conversion
100 mA, 6.3 v.-4 v. 4 a,

-5v.3a 2
J100mA, 6.3v.4a.5v. 34

100 mA, 6.3 v.-4 v.
.0-4-5v 3a o
150 mA, 6.3 v 4 a.

200 mA 63 v. 42, C.T.
4a C.T., 5 v. 3 a. Suitable
mson Amplifier, etc 479
v.250 ma, de Ga, SSV Sa.

. oo 69/9

ELIMINATOR TRANSFORMERS

4 a,

NO C.0.D, under £1,
Sats. unti! 1 p.m,

RADIO SUPPLY CO.

Primaries 200-250 v. 500/5 1"0\ 40 mA kil
130v.50mA, 6v.3a .. 1419
rast 1/- e
List 6d.

Trade List 5d. 8

extra under 10/-; 1/6 extra under £1 ¢

Primaries 200-230-250 v. 50 ('/s Sei rcem-:l

h 200-250 v 50 /s primaries 6.3 v.
15&5/9 6.3v.2a, 7/8: 0-4-6.3v 5
12v.Ta. 711 ; 6.3'v. 3a, 811 b(}v 6a,
17/6. 12v.8'a or 2.4 v. 1.5 a, 17/8.

CHARGER TRANSFORMERS

All with 200-230-250 v. 50 ¢/s Primaries :
0-9-15 v. 11 a, 11/9 : 09 15 v. 3 a, 16/9 ;
0-9-15 v. 4 a, 18/9; 0-9-15 v. 6 a, 22/9,

~l

0
A 10
LT
2500v 5mA2 a2-02v.
1.1 a. tor VCR97 VCR517 etc. ... 36/6
QUTPUT TRANSFORMEL
Midget Battery Pentode 66 : 1 for
354, ete.. .. 39
Small Pentode 5, 000(2 to3q’ . 39

Standard Pentode, 3.0000 to 30 ... 4/9
Standard Pentode. 7/8.000Q to 30 4/
Standard Pentode. 10, 0009 to 3u 4/9
Multi- ratlo 40 mA. 30 : 4.

60 :1,90:1, Class B Push Pull’ 56
Push- Pull 10°12 watts 6V6 to 30 or ;

15 5/9
Push-Pull 10-12 watts to match 6V

to 3-5-8 or 150 16/9
Push-Pull 20 watts,  sectionally

wound. 616, KT66, etc., to3or15Q 47/9
Williamson type exact to spec. . 85/-

2/- extra under £3.

AE. with all enquiries.

(LEEDS) LTD.

32, THE CALLS, LEEDS, 2
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COMMUNICATIONS RECEIVER
R.1155. Another purchase from the
Air Ministry enables us to once again
offer this superlative Communicatjons
Receiver at prices to suit every pocket.
A World Station Getter, this covers
5 wave ranges ; 18.5-7.5 me/s.. 7.5-3.0
me/s.,  1,500-600 ke’s.. 500-200 kc's..
200-75 kcfs., and is easily and simply
adapted for mains use. full details, with
circuits of receiver being supplied.

New in Maker's Cases and aerial tested,

.19.6,
Ditto but slightly used for demonstra-
tion purposes. £9.19.6.
Used, good condition,
£7.19.6,

A.C. MAINS POWER PACK OUF-
PUT STAGE.—In black metal case
enabling the “Feceiver to be orerated
immediately without any modification.

aerial tcsted,

can be supplicd as follows :—I.ess
Speaker, £4110’ . with 6iin, P.M.
Speaker,
DEDUCT 0/- PURCHASING
RECEIVER & POWER PACK TO-
GETHER

Please add carriage costs of 106 for
Receiver and 5/- for Power Pack.

TRANSFORMERS.—Manufactured to
our specifications and 1ully guaranteed

Normal primaries. 425v.-0-425 v. 250 ma..

43v.44a.63v.4a..5v.3a ONLY 50/~
350v.-0—350v.]60m 6.3v.8a..63v.3a.,
5v.3a. ONLY 42/6 ; 250
8.3 v.6a.,5v.3a.  ONI

350 v. 150 m.a., 63v5a..045v !
32/6. The abovc are Tully shroudpd upright
mounting. 5.5 kV. E.H.T. with 2 wmdlngﬁ

4y

POSTAGE ForR EACH TRANSFORMI‘.R
CRYSTALS,—British _Standard 2-pin 500
11(8;3 154}— Miniature 200 kc/s and 465 kers.
8 VOLT VIBRATOR PACKS.—Nade by
.0. of America. Output 165 v. 80 ma .
6.3 v. 3 a. Contains 6X5 rectifler and full
smoothing. Self contained in black
crackled cabinet size 7in, X 7Tin. x 6in.
ONLY 28/6 (postage, etc., 2/-).
A\ILRICA'\ RO PIARY TRANSFORM.
ERS.—12 v. D.C. input, output 255 v.65m.a.,
Useful for car radio, or running electric
shaver from car battery, etc. ONLY 22/6.
VACUUM PUMPS.—These are ex-R.A.F.
rotary vane type, and are ideal for handy-
men and model makers, etc. New and
Unused. ONLY 22/6 (postage. etc., 2/-).
INDICATOR UNITS, TYPE 6.—Contain
VCRY7 Tube with mu- -metal screen, 4 valves:
EF5 and 2 of EB34, NEW CONDITION
ONLY 59/6 (carriage. etc., 7/6).

' PYE 5 Mcs. ILF. Strips. The stric
that is’ ready made for the London Vision
Channel. Complete with 6 valves. EF50

and 1 of EA50. BRAND NEW. ONLY 70,-.
R ¥, UNITS TYPRE 26 & 27.—For use with
the R1355 or any receiver with a 6.3 v. supply.
These are the variable tuning units which
use 2 valves EF54, and 1 of EC52, Type 26
covers 65-50 Mcs, (5-6 metres) and Type 27
covers 85-65 Mes. (3.5-5.0 metres). Com-
R}ete with valves and BRAND NEW IN

AKER'S CARTONS. Y 35/- each.
MODEL MAKER’S \IOTOR —Only 2in.
long and_1lin. diameter with iin. lone
splndle Reversxble poles, Will operate on

8, 12 or 24 volts D.C. ONLY
(llASSlS OF INDICATOR 233.—C0n-
tains VCR97 C.R.T. holder, 11 vaive-holders.

resistors, - condensers, etc.. etc. BRAND
NEW ONLY 10/- (carriage, etc., 5/-.).
METERS ‘
¥.S.D. SIZE AND TYPE rricL
1m.a. D.C. 2¢in. Flush sguare ...... 15/
1 D.C. 2}in. Flush circu‘ar 22'6

1 ., D.C. 2iin. Desk type..

5 ,, D.C.2in. Flush square.
100 ,. D.C.2}in, Flush circular,
150 ,, D.C.2in. Flush square .. 7
500 ,. thermo 2in. Flush <quare . 5-
500 thermo 2in. Proj. circular .. 5/-
20 amps D.C. 2in, Pro}. circular /6
40 amps D C. 2in. Proj. circular bl
30-0-30 amp D.C. Car type moving iron 5.

15 \oltsA C 2}in. Flush, circ., mov, irron 8'6
Altmeters Brand New in Maker's Cartons
Amounts given for carriage refer to inland only.

U.E.l. GORPORATION,

138, Gray s Inn Road, London. W.C.1

hone : TLERminus 7937)
(Open untll 1 p.m, Saturdays. We are 2
mins. from HMigh Hoiborn (Chancery
Lanc Station) and 5 mins. by bus from
Ring’s €ross,)

o
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THE VALVYE SPECIALISTS

Bentley Acoustic Corp. Lid.

38, CHALCOT ROAD, N.W.1.

PRImrose 9090

7/8,210DDT 8/6
8/-1200LF  3/-

6"!\ HL+L

748 2/-
576
T8
47 7
ot

78

HL1320 6/~
{BC

7/8 oM A 10/8

OM3B 10/6

3/-|oCn 9/-

12/8/0D3 8/6

7/6/P61 3/-

5 17/8|PCC'84 12/~
5U4 14/6|PCF80 12/~
5X4 1/8|Pens 88
5V 4/6(1'en1340_8/-
57 8/-|PLEL 10/~
Z1 10/- X 10/~
6A3 10/6 10LD11 10/- 8 11/8
GABT  6/-|12A6 _ 6/8 4/-
GAC7  B/B|12AHT 12/6 7/8
6AGS 6/8/I2AHR 10/~ 5/-
GAGT  15/-[12AT6 10/8 15/-
GAK3  7/B[12AT7 10/-
GAL5  6/-112ATT 10/-
GAMS  7/8]12AX7 8/8
6/6]12BAG 718

7/8 QVO4/T 9/6
30/~ RK34 2=
3/
8/-
7/6
8/8
8/6
8/8
8
56
=
6/68
8/8
78
U-|
8/-
9/=
10/6
10/6
108 4
4/-|EF41 9/-|
8/-lEFITA 10/8,
12/6{EF3A) 8/-
10/-|EFS0(E) §'-
10/-[EF34 -
8/6|1:F70  12/6
8/8|EF7s  10/8
7/8|EFs¢  10/-
7/8 6/8
5/8
8 vy 8/8
8/6/VEd 8/6
YPISK 7/
6/8
5/-
8/-
3/
VU204 §/-
8/6
5/6
7/6
g 13/~
XP(L5) 4/~
H(1.5) 4/-
8 Y6 /!
5/8| 766 10/6
63AT 8/8|85A2 10/6 HI 'ZSI'D ‘ 6/6
Ha7 10/-115042 10/8' '6/6 LA l‘J 10/6
Special offer of miniatures :
CK303AX, CKG08AX,

XFWIL0, XFW20, XFYI16, X

XNGL.5, all at 8/8 each.

All boxed with refund guarantee, TPost 6d.
lmimediate despatch, C.W.0. or C.O.b,

each
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.Swzplua Gas-filled

deuchﬂ Ud[b

PARTICULARS OF SPECIAL COMPONENTS FOR BATTERY CHARGING

By E. G.

HE gas-filled discharge valve originally desxwed
for battery charging should not be confused
with the conventional mercury vapour rectifier.

They cxist as half- or full-wave rectifiers, and have
an oxide-coated filament, the core of which is either
pure nickel or thoriated tungsten.

The gas filling in such tubes is one of the inert
gases such as argon. This gas reduces the internal
voltage drop, thus enabling large currents to be
handled without appreciable loss of power in the
valve. The anode or anodes as the case may be are
usually of graphite, although on the lower current
types nickel is used.

Gas-filled discharge rectifiers have an advantage
over other types of rectifiers for battery charging
in  that they provide low-voltage high-current
Tectification.

Smoothing
In battery charyng a smoothing filter is not really
required, but it is advisable to connect a suitable
barretter or ballast lamp in series with the gas dis- -
charge valve. The presence of such a lamp is to
prevent excessive current flow in low resistive loads.
A typical circuit showing the conventional method of
connecting (he ballast lamp is shown in Fig. 1,
this being one using a full-wave gas discharge valve

Bulley

discharge recnﬁer is used with a suitable ballast ;
the latter in this case does not have a centre- tapped
filament.

To clarity the ballast lamp and its actual use in the
circuit(s), it is advisable for the reader to study the
following brief description. The ballast lamp keeps

Mains

A
Transformer

1

\g_
?

w
Esllsst

Gaa Discharge
Vafve

and a ballast lamp having a centre-tapped filament. Fig. 1.—=The full-wave circuit with centre-tupped
Fig. 2-is a typical circuit in which a half-wave gas Jilament.
;«' TABLE 1 . o
e Max. Max. | Max. | Max. f
T Type Fil. Volts Fil. Current D.C. output | P.K.inverse I D.C. output Rectification
o N ' (amps.) L voltage voltage . current amps.
V2774 2.3 18.0 30.0 — 5.0 | F.w.
CV2775 2.3 18.0 75.0 — 6.0 ‘ H.w.
CV2776 . 2.0 12.0 75.0 — ‘ 1.5 H.W.
€V2777 2.2 17.0 60.0 200 F.W, 6.0 H.w.
o 300 H.W.
CV2779 20 12.0 20.0 90 H.W. 50 H.W.
189048 2.2 17.0 60.0 300 H.W, 6.0 H.W.
4B28 2.2 17.0 60.0 300 H.W. 6.0 H.W.
289414 2.2 17.0 60.0 300 H.W. 6.0 H.W.
CE225 2.2 17.0 60.0 300 Hw.. 6.0 H.W.
189049 2.2 17.0 90.0 375 H.W. 6.0 H.W.
4B26 2.2 20.0 90.0 375 HW, 6.0 H.wW.
) 250 F.W,
38116 2.2 20.0 90.0 375 H.W. 6.0 H.W.
250 F.W,
WE289A 2.2 20.0 90.0 375 HW. 6.0 H.W.
250 F.W.
2000 2.2 17-20 90.0 250 F.W, 6.0 H.W.
289416D 2.2 20 90 375 H.W, 6.0 H.W.
CE226 2.2 20 90 375 H.W. 6.0 H.W.
4B36 2.0 12.0 20.0 90.0 H.W, 5.0 H.W.
20 x 672 2.0 12.0 20.0 90.0 H.W. 5.0 H.W.
859483 2.0 12:0 20.0 90.0 H.W. 5.0 H.W.
966626 2.0 12.0 75.0 — 1.5 H.W.
4B35 2.0 13.5 75.0 — 1.5 H.W.
CV3756 2.0 8.0 30.0 — 6.0 E.W.
WE327A 2.0 12.0 75.0 — 1.5 H.W.
12 x 825 2.0 13.5 75.0 275 H.W, 2.0 “H.w.
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the current in the circuit constant when the voltage
through the lamp varies between certain limits :
that is to say, these lamps have a filament whose
resistive property is so arranged that when the
applied voltage increases within the specified Jimits,
the resistance of the filament increases at the same
rate, thus allowing the current to remain constant.
One must, however, bear in mind that there is a time
lag in this type of lamp when first switched on.
Allowance must, therefore, bc made so as to enable
them to become stable before commencing to charge
batteries. Furthermore, it is necessary to avoid
mounting these lamps near transformers or in a
draught, otherwise current fluctuations will result.

Surplus Components

On the surplus market are various types of these
valves (see table 1) around which one can construct
a suitablc charger. These valves do more or less obey
the constants laid down for mercury vapour rectifiers,
and by using such constants the reader can easily
calculate the ratings of the transformer secondary
voltages, etc. These constants do not take into account
the voltage drop in the valve or transformer windings.
They do, however, give a very good guide to the
expcrimenter or constructor.

AC.
Mains
Input
| Bg /g‘gg;y = Ha/f[;Walh/e
Gas Dischar
SREEs Rectifier d

=

Ballast Lamp
Fig. 2.—This shows a half-wave circuit.

Full Wave Type of Circuit
1. R.M.S. transformer secondary voltage per anode
is equal to the PK inverse voltage multiplied by 0.353.
2. D.C. output voltage is equal to 0.318 multiplied
by peak inverse voltage.

3. Peak inverse voltage is equal to 2.83 multiplied
by R.M.S. transformer secondary voltage per anode.

VHF. Radio Facilitates
Tug Working

EN diesel tugs owned by Gaselee and Son, Ltd.,

’ have just been equipped with an unusually

comprehensive V.H.F. radio system, which
brings them under direct central control at all times,
and greatly facilitates general administration. Special
features of the equipment which was made and
installed by the General Electric Co., Ltd., include
the sclective calling system employed and the
exceptional ramge obtained.

The tugs, which are employed on lighterage,
meeting ships from overseas and general Tiver
duties in the Thames, are controlled from the com-
pany’s head office in Fenchurch Buildings, Fenchurch
Strect. This office is equipped with a G.E.C. remote
control unit which is connected by two private
lines to a fixed station transmitter/receiver located
on Hampstead Heath, the nearest convenient high
ground. A second remote control unit, similar to
the first, is situated on the depot ship in Limehouse
Reach, and this is alternatively connectéd directly
to the fixed station transmitter/receiver. When the
London office is closed, control is transferred to
this secondary position.

The aerial for the G.E.C. fixed station trans-
mitter/receiver at Hampstead is mounted on a 30ft.
tubular mast and its elevated position ensures so
wide a coverage that control messages can be passed
directly to the tugs at points as far from Fenchurch
Street as Sheerness and Ridham Dock in the East
and Brentford in the West, beyond which the tugs
seldom operate.

Selective Calling

The selective calling system enables control (o
call any one tug to the exclusion of all the others.

When a tug is called a bell mounted on the bridge of
that particular tug rings. This arrangement greatly
simplifies operating procedure, since it eliminates all
unnecessary calling.

The Remote Control Units.

When a tug is required, the request is telephoned
to the head office in Fenchurch Buildings. The
controller has a map of the river in front of him,
together with an up-to-the-minute record of the
various tugs’ activities. He can, therefore, at once
decide which tug is most conveniently placed for a
job and immediately direct it where it is required.
If the tug is not available at once, the controller can
notify the caller as soon as one is free.

Before the V.H.F. radio scheme was installed,
the head office passed their instructions to the
skippers by telephone or by hand ; messages some-
times even had to be relayed by word of mouth
to a tug as it passed a wharf. Such a system was
obviously difficult to operate. For example, the head
office could not readily communicate with a tug
returning to base if other work was reported in the
area which it was leaving, and fuel was often wasted
in needless journeys. It is anticipated that the new
V.H.F. system may well pay for itself within a few
years in fuel saving alone.

The second remote control at the depot ship is
manned 24 hours a day and, equipped with a
telephone, acts as a relay point at all the times when
the head office in Fenchurch Buildings is closed.
Thus the tugs are on call at all times of the day and
night, and the skippers themselves can pass messages
to, or obtain instructions from, the duty controller
at all times. Both the remote control units operate
from a 230-volt A.C. supply and special arrangements
were made for the installation at the depot ship in
the river. Power for this unit is derived from a 24-volt
battery and passed through a 230-volt A.C. con-
verter ; the battery is charged by a wind generator.
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LASKY'’S PAGE OF MONEY-SAVING OFFERS

THE SCOPHONY-BAIRD CINE “ SOUNDMASTER ” New & Unused

LIST PRICE 72 GNS.

A (()\Il’l TAPE RECORDER WITII
THE 10N OF THE MOTOR
DRIVE, LSO BE USED AS A

STRAIGIT AMPLIF

LASKY’S PRICE
£17.13.0

(Carriage 7/6 extra)

Originally designed for connecting to a cine
projector for synchronising soung to silent films,
this superb equipment with the addition of a
motor becomes a Complete Tape Recorder of
5 watts undistorted output. Can also be used as

6 or 12 v, F.W. Bridge.
1amp. /6. 2amp. 11 3.4 amp. 15/~

6 amp. 236,
iamp..6v. 2'6.
Jamp..

10 amp. 32/6.
Lamp..12v. 3/11
12v.12:8

1.F. TRANSFORMERS
MINTATURE. ’C\E’ x 1%ins,
RICE 10/6 pair.
WEARITE TYPE 550.
445-520 kc/s. 8/6 per pair.
WEARITE TYPE

450-470 kc,s. 8/6 per pair.

CRYSTAL DIODES
Wire ends. Glass........
Type WX.6. Wire end

“TE

NDUC LS
Full range 1ncludnur the new
“ Ferrite ' rod frame aerials.
5/16in. d¢iam.
4in., medium wave .

8in.. med. & long wave
Post extra.

R.F,. 25 UNIFS, Complete
with 3 valves. New. 19/8.
Secondhand, 15/-.
Carriage, 26 cach cxtra.

SUPE PAC l\ﬂ

No. 1. LM
tins. With
No. 2. M.8.S. S
With lin. spindle ...
Both for use with 4

LOUDSPEAKERS

First Quality. All 3 ochms speech
coll. Less output trans.
9/11 8in.
14/6 10in..
.15/~

Bin. Wlth o] Tlans. GOOQ
8in. Less O:Trans. 6009,
8tn. Less O/Trans. 1,200
(:‘in With OTrans 6000

PLANTIC

ESCUTCITEON
I SKS

BRIMISTORS

Tvpe CZ.1, 1/6 each,
Type CZ.3, 8d. each or 5/- doz.

Brand New_and Unused-

A.C. D.C. Mains. 200/250
volts.,
*I.F, 465 kefs. * A.V.C.

*4 Watts output.

*3 Station Pre Set,

* Frame aerial.

* Fully aligned.

* Chassis size only 10ine.
x.oilns Max, height

‘ Completelv wired and

6 ready for use, with the ad-

|~ dition of a speaker and

output transformer. Two

controls—Volume and Station switch. Valves used : 10C1,
10F9 or UF~11 10LDI1, 10P14, U404 or UY4l.

LASKY'S PRICE, 69/6, less Valves. Postage 3/6 extra.
PRICE COMPLETE, £5.19.6.

LASKY'S RADIO CONSTRUCTOR PARCELS
NO, 1. A.C. SUPERHET.—4 valves plus metal rectifier, T.ong.
medium and short wavebands. In very attractive cabinet. en,her
walnut veneer or ivory or walnut plastic. For 200'250 v. 50 C.p.
All components, valves mains transformer, cabinet, dial dnd
metalwork. LASKY'S PRIC E, £7.19.6. Post & pke. 2 6 extra.
NO, 2. A.C.T. R.F.—3 valves plus metal rectifier. I,. & M. wave-

Comprising the
complete
incorporating  8in.
with 24ft. of cable. Spare Tnput Plug,
One empty Tape Spool,

with 5

“SOUNDMASTER"
valves, Cover
Loud Speaker

Mains Lead.

& straight Amplifier. Two Inputs for use with Dimensions : 13} x 16 x 1lin. Nett
Crystal Mike and radio or gram. P.M. Erase. weight 321bs.
Amplifier_uses five valves : 2 6SN7, 2—6V6, ROTHERMAL CRYSTAL MIKE
1—574. For 200 240 A.C. Mains. Full instruc- complete with lead and plug, 25/-
tions and circuit with each Recorder. Write for extra (Listed at 5 gns.).
lurth(r details. — —
q SCL 3 TYPE
COMPLETE 5 VALVE RADIO CHASSIS BEGLIVI R YELE

RR.1155

5 Frequency

Mcs
kc/s ;

500-200 keis :
Supnplied

ranges : 18.
Me/s @ 1.500
200-75 ke, 8.
original

7.5-3.0

in  maker's

wood transit case.

LASKY'S 'RICE
BRAND NEW.

Secondhand. Grade 1,
Secondhand. Grade 2,
Carriage

£11.19.6.

17/6 extra, m(l(xdm«’

10/- letumable on packlng case.

ASSI \llkl,l'l) I’O“ ER
PACK,OUTE STAGE
FOR R. 1155 RI,(,I IVER

bands. For construction in attractive wood or plastic cabinet, P:OI‘ use on 200-250 v. A.C. mains.
walnut or ivory finish. For 200250 v. 50 c.p.s. All components, | Complete with 2  valves. In
mains transformer, cabinet, dial and metalwork. metal case size : 12 X 7 x 5ins.
LASKY'S PRICE, £5.10.0. Post & pke. 2 6 extra. | LASKY 'S PRICE 79/6

NO. 3. 4-WATT A.C. AMPLIFIER.—Uses 1 each 6SL7, 6V6 and 574. Carr. §/- extra. '
All components, chassis, valves, outbut trans.. mains trans. | Power PPack as above. Fitted
LASKY'S PRICE, £4.5.0. Post & pkg. 2 6 extra. WIAthl\\ din I'l x_:i[n. speaker.
Instruction Books for the above Kits, price 1/- each. L] C;lliaé;‘ﬁl:extra. £5.5.0
- ET - L. & VI WAVE T.R.F, COILS,
Ag/ggT:M'::.?FGIERS 65/ With Circuit 4/6 pair
PUSH PI'LL.  VERY L. & M. DUAL WAVE Super-
HIGI GAIN het Coils. Aerial and oscillator
4 valves : 2 UL41 in push 5/11 pai_r
5\2%42.1 lljrijéfx‘itz \a'iol}gagé AERFAL ROD SECTIONS
100/110 A.C./D.C. Very Steel, hea\'ily copper plated.
easily converbed to 230 121m long, lin. diameter. Any
volts. Supplied with cir- umber may be fitted together.
cuit diagram and full details l'R ICE 2/6 per doz. Post free.
Size : 9 x 4 x 4ins. Uses 2 metal _Lh_i,—
rectifiers, 1 each RMI and RM2. Ideal for {?P o “\Al( lm\ l ) "\\ i'tlc":—
ships’ record players, tape recorders. home record . switeh,
players, baby a]arms gte. ete. Supplied complet SPECIAL OFFER 1/6 cach

fully assembled and wired. with 4 valves, 5/-. POST FREE.

“SENTERCE FAL GANGED

R CONDE.
RMI1, 125v., 3/10 | -0005 Mfd. tin. spindle.
RM2. 125v.. 100 Standard 2-gang. 2?1 x 1} x 2}in.,

S oo SbD 5i-. Standard d-gang. 21 x 13

RM3, 125v.. 125 34 7'8. Midget 2-gang with
RM4, 250 v., 250 trlmmer<. 1} x 14 x 2}in., 7-6.
RESIN CORED SOLDER........cccocooveiiinnn, 7/8 per 1-1b. reel

SLENIUM
S

The very latest Sentercel
S.T.C. range.
h8 40, 3 2 ll:V

K3'200.

16 kV.

ASKYZS‘

ADIO

LASKY'S,)
(l{Al!RO\\r ROAD) LTl)

Between Tottenham Court Rd. and. Goodge St. Stns. Tel. :

Opposite Paddington Hospital. Tel.

www.americanradiohistorv.com

NOTE—Open all day Saturday, early closing Thursday.
42 TOTTENHAM COURT ROAD, LONDON, W.1.

MUS 2505

370 HARROW ROAD, PADDINGTON, LONDON, W.9.
CUNningham 1979-721%
Please add reasonable amount for postage unless specifed.

L MAIL ORDERS TO HARROW ROAD PLFA._E

HIRE PURCHASE
TERMS ON
| CERTAIN ITEMS

Send us details of
your requirements.
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COPPER WIRE
COTTON COVERED SILK
COVERED
SW.G. 2o01s5. 4025 2 ozs. 4 o15.
16 1/4 2/- 1/4 2/-
17 1/4 2/1 14 2/
18 1/4 2/2 1/4 2/2
19 1/5 2/3 1/6 2/S
20 /5 2/4 17 2/8
21 /5 2/5 1/8 2/10
2 1/6 2/6 1/9 3/-
23 1/7 2/7 1710 3/2
24 1/7 2/8 110 3/2
25 1/8 2/9 1L 3/4
26 1/9 2/11 2/- 3/6
27 1/10 - 3/1 2/1 3/8
28 HI0  3/2 2/2 3/10
29 i 3/4 2/3 4/~
30 2/- 3/6 2/4 4/2
3t 241 37 2/5 4/4
32 2/1 3/8 27 4/8
33 2/3 3/11 2/10 52
34 2/4 4/2 2/11 5/4
35 2/6 4/5 3/1 5/8
36 247 4/8 3/3 6/
37 3/- 5/6 35 6/4
38 3/4 6/2 3/7 6/8
39 — — 310 72
40 4/6 - 4/1 7/8
POSTAGE EXTRA.

POST ORDERS ONLY PLEASE.
Send scamp for comprehensive lists.
CRYSTAL SET
INCORPORATING THE SILICON
CRYSTAL VALVE
Adjustable lron Cored Coil.
RECEPTION GUARANTEED
Polished wood cabinet, 15/-, post 1/-
A REAL CRYSTAL SET, NOT A TOY
POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
OF BRITISH AND AMERICAN
TECHNICAL BOOKS

Single  Sideband for "N Radie
Amateur, by * A, . 14s. 0d.,
postage 6d.

Radio & Television Engineors®
Reference Book, edited by E. Molloy.

70s.

Transistors & Crystal Diodes. by
B, R. Bettridge. 5s. 0d,, postage 3d.

The Os(illos(opc at Work, by A. Haas
& R. W. Hallows. 15s. 0d., postage 6d.

‘Felevision Engineers’ Pochel Book,
edited by E. Molloy & J. P. Hawker.
10s. 6d,. postage 6d.

Radio Engincers’ Servicing Manual,
edited by E. Molloy. 42s. 0d., postage

1s, 0d.

Audio Anthelogy: Vol. I & IL
18s. 0d. each, postage 9d.
Electronic Organs. by R. L. Eby.
40s. 0d., postage 9d.
ltaslc Electronic Test Instrume nls
by R. P. Turner. 32s. 0d., postag
1s,

0d.

Telecommunications Principles, by
R.N. Renton. 37s, 8d., postage 1s. 0d.

Sound ltcprodmtmn byG A. Briggs.
7s. 6d,, postage 9d.

Rrimar Ttadio Valve & Teletube
Manuat, No. 5. 5s. 0d.. postage 4d.

Mullard 5 Valve 10 AWatt igh
Quality Amptlilier Circuit, 2s. 8d.,
postage 3d.

Radio Valve Data @ 4th edn., compiled
by * Wireless World." 3s. 6d., postage

Please twrite or call for our catalogue.

19-23, PRAED STREET,
(Dept. P.3)
LONDON, W.2

'Phone : PADdington 4185.
Open 6 days a week, 9-6 p.m.

IN STOCK AT

THE ROGERS
AMPLIFIER, THE VERY

THIS

double its price of £25.0.
* OR ON WEBB’S

DEPOSIT £5, FOLLOWED BY
MONTHLY PAYMENTS OF £1.16.8,

EVERYTHING,

other £50 outfits.

WEBB’S BARGAIN

SALE NOW OPEN
This is a GENUINE Clearance
Sale of Excess Stock. We are
rebuilding our premises and
MUST MAKE ROOM for new
lines.

GCRAM-PLAYERS —AMPLI-
FIERS—VALVES—TRANS-
FORMERS —CONDENSERS
— MOTORS — PICK-UPS —
SHORT WAVE COM-
PONENTS — HI-I'I  AP-
PARATUS — METERS —

LOUDSPEAKERS'
ALL AT GIVE AWAY
PRICES

Abbreviated lists available for
post customers. But you are
strongly advised to call and
seccure the many single bac-
gam items, we just cannot list
everything.

24 2% 2 % o b o o 6 0 X% 36 2 b 2k b b X b 3k X % 3 b b % b b ot % b %

4 ..‘*
I~
vl
e

NEW APPARATUS

WEBB’S RADIO

“RD JUNIOR™
LATEST DEVELOPMENT FROM
THE ROGERS LABORATORY

1955 design offers un-
approachable value, the speci-
fication rivals amplifiers costmg

EXTENDED PAYMENTS

12
or

18 MONTHLY PAYMENTS OF £15.7.

THIS AMPLIFIER REALLY HAS GOT
TONE CONTROL,
ADJUSTABLE AUDIO FILTER, PRE-SET
| INPUTS, and all the facilities given by

A POSTCARD TO WEBB'S WILL BRING
YOU POST FREE A 12 PAGE DESCRIP-
TIVE BOOKLET TO TELL YOU ABOUTIT.

* ok ke ok ok Kok ko k ok ok ok ok ok ok ok ok ok

3 o o 3 3 o ok b ok o 3k 2 3 o o o o b b ok b b X b % X b % K

dok ok kh kK ok kkkk ok ok ok khok

14, SOHO ST.,
LONDON, W.1

Tel : GERrurd 2089

SHOP HOURS

9 a.m. - 5.30 p.m.

OXFORD ST.,

Sats 9 a.m. - 1 p.m.

March, 1955

FIRST-CLASS

—undertaken at home in your spare

RADIO COURSES

GET A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIME

After brief, intensely interesting study

time—YOU can secure your pro-
fessional qualification. Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how !

——— FREE GUIDE ———
The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success-compelling qualnﬁcauo.\s as
A.M.Brit.l,R.E., City and Guilds
Final Radio, P.M.G. PRadio
Amateurs, Exams., Gen. Cert.
of Educ., London B.Sc. (Eng.),
A.M.I.P.E., A.M.l.Mech.E,,
Draughtsmanshlp(allbranches),
etc., together with partizulars of
our remarkable Guarantee of

SUCCESS OR NO FEE
Write now for your coby of this
invaluable publication. It may well
prove to be the turning point in your
career.
fOUNDED 1885—OVER |
e —— 150,000 SUCCESSES ——=!
NATIONAL INSTITUTE OF
ENGINEERING
(Dept. 46I), 148, HOLBORN,
DON E.C.l

ENSON’'S

ETTER

ARGAINS
BRAND NEW. ORIGINAL CARTONS.
R.F. UNITS. TYPES 26 or 27, 27/,
24 15 - (Postage 2 8).
CONDENSERS, Variable min. spin-
dled, 15, 25, 50, 75 pfs.. 1/3. UDYNA-
\l()lonh soiled cases. D.C. (approx.

v. 80 mA., at 6 v) 8/8. Filters for
these, 2/6. I.F.T.'s, new. canned 10/13
Mc's., 1/8. l'()\\’l I{ UNIT 285. 230 v.

50 c. input. Outputs D.C. 2 kV 5 mA,
C’»OV 150 mA. A,C.6.3 v. b a., 3 valves.
w 75,-, carr. paid ,inland. 'TRANS-
I‘()R\ILRN‘ new, std. mains input :
600 v. HW.. 63v.3a.. 4v. 22, 10/6 ;
230 v. t0 6.5 v.5 4, and 10 a.. 17/6 : 2 kV
3MA. 2v. 2a.. 25/- ; 350-0-350 V. 150 mA.
5v.3a,. 25'- ;55 v. 30 MA (twice). GSv
3.2, 6 - ;220-0-220 v. 33 mA, 7.1 v. 8 a
84v.10a.,5v.3a. each C.T.. 15/8;
740-0-740 v 165 vA. 470-0-470 v. 220VA. 4V .
8 a.. C.T. (twice) 30'- lcarr 5/«
350-0-350 v. 120 mA, 6.3 v.
2 a, 18- (Post 2/- each.) \ll l‘\l
RIS, 600 v. 30 mA, 6-. HW.
400 v. 1 a. 22/6. 240 v. 250 mA.. 10/-.
270 v. 80 mA, 6/-. CERAMIC l'()l\
200 1 a., 18500 15 w., 500(1 15 w., each
5'6.  MORSE KEYS small brass,
2'6 ; large, with bak. r and silver
contacts, 10/-. \l()l()Rs. tiny 24 v.

driving aerial switch, 8/6.
actuating toothed wheel,

Overload relay, 2.5 k. coil,
reset, 5/6, R1155, collpacks, new, 12/6,
used, 9/8 ; twin-knob drives, 7/8:
1.F. Filters, 28 Condensers, tubular,
3x.1 mtd.. WAFER SWITCHE
1pliwlh, 4p2wlb 1Db\v2b 1'6. RX
two-band S. W. Tuner. LF. 560 kc/s,
with 100 kc's cry<bal less valves, 22/6.
M.C. METERS. doublse -reading 0/40.

a0

0 120 mA. 2in. sq 8,

S.A.E. please ! Terms . Cash with
order. Postage extra. Immediate
despatch. List and enquiries.

Callers only
SUPERADIO
{W'chapel), LTD., 118
Whitechapel, Liver-
pool 1. ROY 1130

Callers and Post.
W. A, BENSON (PW),
308 Rathbone Rd.,
Liverpool 13.

STO 1804
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Car Radio

Installation

SOME USEFUL NOTES ON INSTALUNG CAR RADIO FOR BEST RESULTS
By M. N. Corbeit

HIS article has not been written with a view to
describing the complete construction of a
car radio. There are many good circuits

already in print but a few words as to the type of
circuit best suited to operation in a car may be
helpful.

Although T.R.F. receivers have been installed in
cars, results are usually poor unless the vehicle is
near a local transmitter. Unless the motorist is going
to remain near the local station the T.R.F. is
definitely out of the question. The standard superhet
with an R.F. stage makes a good all-round car radio,
and although the R.F. stage may be dispensed
*locals ** are requited the increase
in signal-to-noise ratio makes the extra stage well-
worth incorporating. The set should cover medium
and long waves, but whether tuning s push-button
or manual is a matter of choice. If the set has manual
tuning the drive to the tuning condenser should be

- fairly stiff or the set may shake off tune by the

vibration of the engine.

Power Supplies
The L.T. is taken straight from the car accumulator

-and the set is fitted with 6-volt or 12-volt valves to

‘suit the battery voltage. There are two methods of

-obtaining H.T. Which method is chosen depends on

-the voltage of the car supply and the amount of space
available. One method is to use a vibrator with
a suitable step-up transformer, rectifier and smoothing
components. Vibrator packs may be purchased ready

. made or the constructor may prefer to build his own.

They are compact and quiet in operation and are
obtainable for both 6-volt and 12-volt supplies. It

.48 usual for a car with a 6é-volt supply to employ a

-

vibrator pack as rotary transformers with a 6-volt
input are difficult to obtain.

Rotary converters are obtainable very cheaply on
the surplus market and usually have a permanent
magnet field and armature with three commutators.
One of these is 12 volts, the second is usually 200-250
volts, and the third is anything from 6 to 50 volts.
The third commutator is not required and the
brushes should be removed to reduce friction and
increase efficiency. These rotary converters have a
considerable advantage over vibrator packsinasmuch
as they do not need a rectifier. A small choke and a
double 8 microfarad electrolytic to smooth the output
is all that is needed.

Whatever type of power unit is chosen mount
it away from the actual receiver and house the power
pack under one of the seats. The lcads from the
power pack to the receiver can easily be hidden under
the floor of the car.

The placing of the loudspeaker sometimes presents
a problem. If a miniature speaker is employed, it
can easily be incorporated in the receiver itself, but
music lovers may prefer the improved quality of a
6in. or even 8in. model.  In these cases it is a question
of finding some corner in the car where the speaker
will not be in the way of anyone. The output trans-
former should remain in the receiver to avoid having
H.T. on the spcaker leads.

Aerials

The aerial should be as long as is rcasonably
possible, 3ft. to 4ft. being the best all-round length,
and a telescopic type may be used with advantage
where the garage roof is low.

When mounting the acrial it should be positioned
so that the lead-in is short and direct, and the aerial
itself is as far away from the car body as possible.
An aerial which is mounted closc to the runningboard
and finally sticks a few inches above the roof of the
car is very little use. The portion adjacent to the car
body will not pick up any signal at all, and so the
effective length of such an aerial will be only a few
inches.  Special attention should be paid to the
insulation of the mountings or performance will fall
off during wet weather. The actual type of insulator
chosen will depend on exactly how and where the
aerial is mounted but the insulating material should be
non-porous.

Interference

Some cars are worse than others as to the severity
of the interference from the ignition system. The
standard television suppressor in the distributor lead
will do the job in some cases, whilst in others
suppressors of a similar nature may have to be fitted
lo each plug lead. Dynamos and window wipers

o
derigd On-C#t 7+
Switeh
Receiver
= 2w
d HT |
o
|
LT i
To
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_TB'UF T]’UF
m Cor Chassis E

Derails of a converter power supply.

may be suppressed by .1 #F condensers connected
from each brush to the metal case of the offending
appliance. Where a rotary converter is employed
for power supply, the input commutator should be
treated in a similar manner.

Automatic charging regulators are sometimes a
source of trouble which can be difficult to trace.
Cleaning the contacts and fitting a condenser may
do the job, but in extreme cases the regulator may have
to be dispensed with and manual charging adjust-
ment fitted. Many car radios crackle while driving,
but it is not always the set itself. Loose connections
in the electrical system of the vehicle can cause
trouble even when such circuits are not in use.

One final point. Car radios will draw anything
from 2 amps. upwards from the battery, and even
as much as 5 amps. from 6-volt systems. Therefore
the charging rate should be increased if the radio is
going to be used for long periods at a time.
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Designing a Receiver with

Screen A.V.C.

CONTROLLING VOLUME BY VARYING THE SCREEN-GRID VOLTAGE

UTOMATIC volume control on a receiver aims

at receiving stations both far and near at the

same volume, Prior to the late war many receivers

of the more expensive classes employed amplified
AV.C.

This achieved a control ratio that was very high,
in fact 6 db change in volume for a 60 db change in
input was common. Some receivers used D.C.
amplifiers requiring a 100-volt negative supply and,
of course, one or two extra valves were required.
Screen A.V.C. can be applied in addition to the
existing A.V.C. on the receiver, with very little
modification and has the added advantage that the
control valve draws extra current as the controlled
valves draw less. This reduces distortion and
renders the action of the normal type of A.V.C.
more efficient. For instance, with the normal A.V.C.
controlled valves the screens are fed through a series
resistor, 50 that as the bias on the valve is taken
negative, the voltage on the screen rises and tends to
off-set the effect of the negative grid voltage as
regards the anode current and gain of the valve,

The main feature of screen A.V.C. is that the
screen grid voltage is reduced as the signal is increased.
This change reduces the gain of the valve, and if
the normal A.V.C. is also applied the effect is very
great and the control high.

There are many valves that can be used for the

* control of the screen voltage and the higher the
slope of the valve used the better will be the control,
but the valve must not have too short a grid base.

There has recently in this country been introduced
a valve that is ideal for this type of A.V.C. circuit,
it is the Mullard EABC80 which has one independent

Circuit ~ for
controlling
volume by
variation  of
screen

single diode and a normal double diode triode. It has
the same base size as the EBC41, but requires a differ-
ent holder. This gives it the advantage that it can be
used in many of the post-war receivers. The double
diode triode portion is joined up in exactly the same
manner as the EBC41, the difference being with the
“spare ~ diode, this is connected as shown in Fig. 1.
The connections of the remaining electrodes of the
valve are the same as in the previous double diode
triode.

The screen control valve is virlually a D.C. ampli- ~
fier and its job is to take a D.C. voltage, increase it
and reduce the screen voltage. The scrcen resistors
are disconnected and taken to the anode of the control
valve. It is here that the experimenter will have to get
out his valve data and do a bit of calculating. As
every set will have a different valve tine up, and every
experimenter a different valve for the control valve,
we cannot undertake to give a full set of circuit
values. Most H.F. pentodes and frequency changers
require 150 volts on the screen, so 100 volts has to
be lost between the H.T. and the screen.” We will
assume that the screens take 5 mA between them and
the bottom of the curve the control valve draws 3 mA
then the value of the feed resistor will be 100X
1,000/10 ohms or 10,000 ohms. The wattage rating
of this component must be ample. The calculation
of the bias network for the valve comes next. It is
not practical to use just a cathode resistor, and the
smaller the value of the resistor in the cathode circuit
the better the circuit will work ; for instance, if the
valve normally carries 15 mA at 150 volts with a
300-ohm bias resistor then a 600-ohm resistor can be
used (double normal) with sufficient via the resistance
_, between anode and cathode to
HT+ reduce the anode current to 'S

mA. This will again vary
> with the valve.

The action of the circuit as a
positive voltage is rectified at the
cathode of the extra diode and
fed to the grid of the control
valve, the current through the

lage.

valve is increased with the result
that the voltage drop across the
anode load resistor is increased ;
in the case of a 10,000-ohm
resistor 10 volts will be lost for
each 1 mA change in anode
current. This drop in screen
volts reduces the gain of the

Triobe or valves. With this type of circuit

pentode it is possible to apply A.V.C. to

strapped > straight pentodes, especially where

asiigiooe it is essential that the input im-

pedance of the valves be kept

constant. If required the screen

ave A.V.C. can be used on its own
{ normat) without the use of the normal

I
—_ type of A.V.C. to supplement it.
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£1 DEPOSIT

As you know the
R1155 is one of the
finest communica-
tions receivers avail-
able todayv. Covering
75 Kc's to 18 Mcs it
will give vou world-
wide reception. Made
originallv  for the
R.A.F. it isobviouxly
R ) a  robust recejver
which will give vears of service. The ones we
have are. we understand, practicallv unused but.
nevertheless. we have checked and tested them
and guarantee them for 12 months. Price.

YOURS FOR

complete with 10 valves ready to operate js
£8/18/8 or H.P. deposit of £1. balance by 12
] If not collecting
carriage and transit case.

monthly payments of 17'3.
please include 15,-

BATTERY
3-VALVER 19/6

Employs modern circuit
ensuring good reception
on both medium and
long waves. All parts
including three valves,
resistors, tuning
condenzers, in fact,
.everything except loud-
speaker, cabinet and
chassis ravailable if vou
haven't something suit-
able) costs only 19/6 ; data availuble separately,

price 1/8.

THE .
“WiNDSOR 5"

2 This is a
¥ 5-valve A.C. super-
het covering the
usual long. medium and
. short wavebands. It has
a particularly fine clear dial with an extra
long pointer travel. The latest type loctal
valves are used and the chassis is complete and
Teady to operate. Chassis size 15in. x 6in. x 6in.
-Price £9/19/6 complete with 8in. speaker. Car-
riage and insurance 10/-. H.P. terms £] deposit.
‘Walnut cabinet available, price 39/6. post 3.6.

ANOTHER CLEVELAND CHASSIS—
THE “TREMENDO "

The first Cleveland chassis is good. but this one
‘is really superb. 1t has a %-valve circuit with
6 watts output, fitted with independent bass and
treble controls. 1t is really an efficient R.F.
circuit coupled to a high-fidelity amplifier. The
chassis size Is the same as the Organtone.
namely 12x 7 x 7 with the 10} x 4} multi-coloured
scale, and 1t is built to the same exacting speci-
fication as the Organtone. Price £14/10;-.
carriage and packing 7/6. H.P. terms if required.

' COMPLETE TOOL KITS —
*  THE ELECTRIGCIAN'S

This is as illus-
trated and con-
tains 55 fine
tools arranged
on 5 trays in
an automatic
steel tool-box.
‘The hox opens
under slight
pressure of the
hand and %
closes — auto-

matically when lifted. The tools are all that a
practical electrician needs, including tenon saw,
ratchet brace,lhacksaw, chisels for wood, brick
and steel, pliers, slde counters. hammers, span-
ners, socket wrenches, pad-saw, etc. Price
£15/10/-, or H.P. if required.

RADIO ENGINEER’S

This again is fitted into an automatic tool-box
and contains 50 tools including pliers, e
counters. screwdrivers, side and straight snips,
- hammers, spanners and socket wrenches, hand-
drill, B.A. taps. drills, etc. Price £11/10/-. H.P.
terms if required.

e
COST UNDER £4
MINI MAINS 4
Useshigh-efliciency coils. covers
long and medium wavebands
and fits into the neat white or
brown bakelite rabinet—limited
quantity only. Al the parts,
inciuding cabinet, valves. in
fact. everything, £3'1%/6 plus
2/- post. Constructional data
free with the parts, or available
separatelv 1,6.

Complete fluorescent fitting.
Has built-in ballast and starters
—stove enamelled white and
readv to work. Ideal for the
kitchen. over the work-bench.
and in similar location. It
uses two 20-watt lamps i
complete. less tubes, /6, or
with two tubes. 39/8. Post
and insurance 2/6. Extra 20-
watt tubes 7/6 each.

THE FINE MODERN RADIO
CLEVELAND
ORGANTONE

(.M. &S)

superhet with high

special
fidelity 4-watts output—mod-
ern B.V.A., miniature valves
and parts—gram. position with
plugs for extension speaker—
ideal for modernising existing

equipment. Price £11/10/-. or
£3/16/- deposit. carriage 7/6.

CABINETS FOR ALL

We undoubtedly hold the
largest stock of cabinets
in the country. All are
made of the finest ply-
wood, veneered and pol-
ished. and all radio and
motor boards are left un-
cut to suit your own
equipment. The top one
ey

oy G EE] is 'Fhe Bureau, walnut
e ! finished and highly pol-
\'. ) ished, size approximnately
s 30in. high. 32 in. wide,

%, and 18in. deep. Price
16 guincas or 32/- de-
posit, carviage 12/6. The

centre one is The Em-
press, our most popular
cabinet, size 32in. high.
and

36in.  wide, 16in.

walnut finished,
sycamore. Price
15 guineas, or
deposit  32/-, carriage
12/6. The lower one is
The Contemporary. size
29in. high, 30in. wide and
154in. deep. Oak finished
with contrasting mould-
ings. Price £8/15/-.
H.P. cdeposit 18/-, car-
riage 12/6.

GRAMOPHONE Auro-cmmmu

The latest model by
very famous manu-
facturers. 3-speed
withcrystal turn-
over pick-up. brand
new and perfect. in
original cartons.
Price £11/1%I-, carri-

deep.
lined

OCCASIONAL 55—we
haveevolvedanewT.R.F.
cireuit and have had
really amazing results,
equal. in fact. to many
-l superhets. You really
H [F should try this circui

All parts including
valves (6K7, 6J7. 6SG6 and 6X5) and bakelite case
with back cost only £5 10/-, plus 2/6 post and
insurance, Data included with the parts is also
available separately. price 2/-.

FREE - THIS FINE CABINET - FREE

This month if you will bu¥ both the Truvox Tape Deck
and the Cleveland Wide Band Amplifier we will give you
free of charge a fine portable cabinet similar to the illus-
tration. The three items will fit together and make an

extremely fine tape recorder. Prices are as fol-
lows: T'ruvox Tape Deck MK. IIIU(the very latest
model) price £23,2/-; Cleveland Wide Band
Amplifier (designed in conjunction with Truvex
enginecrs to gct very best results from their
fine deck). price £15 : or £38 the two. Hire
Purchase deposit £4, balance over 12 months. If
not coliecting please allow 15/- for carriage and
insurance on the three items.

ELECTRONIC PRECISION EQUIPMENT, LTD.

Pcst orders shon!d be addressed to Dept. 7, RUISLIP.
Personal shoppers, however, can call™at :

BRerislip. Micdx,

42-46,\Windmill 11ill,| 152-3, Fleet street, 29, Stroud Green Rd.,

E.C.4. | _Fins
Phone: RUISLIP 5780 Phone: CENtral 2833: Phone
Half day, Wednesday. Half day, Saturday.|

249, Kilburn
Hirh Road,
Kilburn.
(Now Open)

bury Park, N.4,
: ARChway 1049
Half day, Thursday.
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ALFRED PADGETT

40 MEADOW LANE, LEEDS, 11

Established 21 y2ars.

150 ONLY.— Navy Receiver Type Mi6l,
coverage 4,500-2,000 kc, 2,250-1,000 ke, 1.080-
460 ke, 510-215 k¢, 235-100 ke. Clean condition.
Less valves. £1-15-0. Carr. and packing, 8/~
Best buy we have offered so far.
SELENIUM METAL  RECTIFIERS,—
Small in size, 250 volts at 100 mA. Brand new.
6:8, 50/- per doz. Post free.

STEP DOWN TRANSFORMERS.—200-
250 volts, 50 cycles. Sec. windings. All at 2
amps. . 24, 20, 18, 15, 14, 12,10, 9, 8, 5. 4, 3
volts. Worth Double, 12 months’ guarantee.
Price 17/-. Postiree.

SINGLE HEADPHONES. —Low
tance. 1/6. Post paid.

MIXED RADIO PANELS. — Fuli of Resis-
tors and Condensers. 4/8 per dozen panels.
Post free. Wonderful Value.

TYPE 1125 SETS, — Complete with two 8D2
valves. New. 6/8. Post2/4.

LINE CORD.—Point_two or point three.
Two-, Three- or Four-Way. Cut lengths ol
1,000 ohms, 3/8, or 1/- per yard. Post {ree.
CRYSTAL DIODES.—Two for 2/2, 12!- per
doZ. These are not rejects.

DIAL LAMP BULBS.—6.2 voltsat.3amps.
5/- per doz. Post free. Fully guaranteed.
A SCOPE ALT, BUT MADE,—B.C.929
Tube Unit, complete with 3BP1 tube 2X2.
6X5, 6SH7s, 8HG, 6G5. Brand New, £3-12-8.
Carriage free.

BANKRUPT STOCK of Heavy Chromium
Plated U2 Size Focusing torch cases. Price
1/-. Post 6d.

I'vyyyY vy w
FYYVYFVYyYyVvYVvVVvyVvVe

PULLIN

SERIES 100

TEST METER

ac/oc 10,000 nify

21 RANGES
ICOpA to 1000V
COMPLETE IN DIE-CAST
CASE wiTW TEST LEADS
CLIPS AND PRODS
FULLY GUARANTEED

resis-

DEPOSIT AND TEN FURTHER MONTHLY
pavmeEnTs OF £1. casw Price llons

PHONE S5B8927

AF T fe

LEICESTER Y,

(g
RADIOCR

69+7) CHURCH GATE

\
RECEIVER R1155

BRAND NEW, AERIAY, TESTED
In maker's original transit case. Now is the
chance to get one from the best delivery
we have had from the Ministry.
£11-19-6. Carr, 10/6
Send S.A.E. for further details or 1/3 for
publication giving circujt diagrams, ete.
Others avaflable from £8.10.0 according
to condition,
NEADPHONES. —High Resistance Type
CHR. New. 12/8 pair, post 1/6.
MICROAMMETERS.—250 F.S.D. 3iin.
Flush Model S37. Specially scaled for test
meters.  Knife edge pointers, magnetic
shield. Brand New. 55/-.
VOLTMITFERN.—0/300 Flush D.C. Moving
Coil, 10/6 ; 0/20, 2in. Flush Moving Coil, 7/6 ;

0/40 2in. Flush M.C., 10/6, post 1/-.

CONDENSERS, PAPER BLOCK TYPL
.5 . 216 8mfd.. 500 v. ... 7/8
4mfid. . 4/8 8mfd., 750 v. ... 10/5
4mfd., 2,000 v. ... 7/6 10mfd., 350 v. 106

WILCO ELECTRONICS '}

204, Lower Addiscombe-Rd., (royl!on:
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Best Buy at Britain’s
COMMUNICATIONS RECEIVER 1t1165.
—-World-wide reception is ensured by the
R.F. and two LF, stages. Five wavebands
(2 L.W.. M.W. and 2 S, W.). Magic-eye. large
dial and verhier make tuning simple. Con-
tained in gttractive black crackled cabinet.
its handsome appearance does justice to its
superb performance, Supplied with FREE
BOOKLET giving circuit data and details
of the power pack required for A.C. mains
operations. Fully aerial-tested before des-
patch. Gladly demonstrated to callers.
BRAND NEW. ' MINT ’' CONDITION, in
ORIGINAL MAKER'S TRANSIT CASES,
£11.19.6. Shop-soiled models, as new.
£€9.18.6. A few only used models. £7.19.8,
plus 10/6 carriage.
A MAINS POWER PACK & oUTPUT
STAGE,—These enable the R1155 to be
used on the mains WITHOUT ANY MODI-
FICATION. Three types available. £4.10.0,
£5.5.0. and de-luxe model with 8in. speaker,
£6.10.0. i 3/6. All Power Packs
guaranteed six months. SAVE ££&s. DE-
DUCT 10/- WHEN PURCHASING RECEIVER
AND POWER PACK TOGETHER. Send
Al etails of Power Packs and
Recefvers or 1/3 for booklet.
RECEIVER TYPE CR100,—A super com-
munications receiver covering 60 kc¢/s to
30 mc/s in six bands. Built-in A.C. mains
power pack. 2 R.F. stages, 3 LF. stages,
variable selectivity Xtal Filter, B.F.0., etc.
Good condition, complete with new valyes
and alr tested. A bargain at £27.10.0, plus
£1 carriage,
RECEIVERS. TYPE 78.—Two ranges,
2,459 and 5.8-13 Mc/s. Has EF50 R.I'.
6KB Mixer/osc. (variable inductance tuned),
one L.F. stage. Built-in 100 Kc's crystal
calibrator. Could make handy 8'Het
““front-end.”’ Size, 10in. x 8in. x 6in. Brand

new. Price, less valves and Xtal. 11/6.
plus 2/6 postage.
SPECIAL BARGAIN OFFER.-Admir-

alty Receiver A2074 contains standard A.C.
malins power pack, output 315-6-3156 v. 70 mA,
6.3v.2a. and 5 v. 2 a. (Admiralty rating).
Metal-cased paper smoothing condensers,
10 H. choke, two .0003 mF variables, 34 re-
sistors, 94 condensers and stacks of useful
components. including output transformer,

In grey metal case,
size llin. x 6in. x 18i
ONLY 19/6, plus 5/6 carriage.

SATURDAY BARGAINS
Every Saturday we dispose of various
items, of which we have too few to
advertise, at REAL CLEARANCE
PRICES. Come and get YOUR bargain.
No reasonable offers refused.

MINLA I, MODEL MOTORS .
long x ltin. dlam., 3/16in. diam. spindle.
weight 5 ozs. Will work from §-volt dry
pattery and are reversible. Ball bearings.

10/6_each.
8. COIL PACKS,—With circuit

L., M. &
diagram and connections. Gram. position
8. —390 pF..

on switch. 14/6 each. i
THREE-GANG CONDENSE

with slow-motion drive and anti-backlash
device. With trimmers. Brand new. boxed.
3/8. plus 1/- postage.

E.M.I. OUTPUT METER.—Desk Type,
consists of a 2¢in. 1 mA. meter with full
wave bridge rectifier. Range 0-500 milli-
watts and 0-5 watts. Brand New and Boxed.
ONLY 35/- each, plus 1/6 post.

METAL RECTIFIERS.—Heavy duty Se-
lenium 10}in. long with 3iin. square plates.
Two are required for a full wave bridge
giving 48 volts at 10 amps. Brand new and
ridiculously cheap at only 57/6 per pair, plus
26 post. R.M.4, 250 volts 250 mA. Only 12/8.
R.M.2. 4/3 each or 2 for 8/-. Selenium, 300
volts 100 mA. Brand new, ex-W.D.. 6/9 each.
VALVYE BARGAINS.—Brand New boxed
EL50 heavy duty output pentode, 6.3 v. 8.8
watts, at 7/8. 7193, same as 6J5 with top
grid and anode at 6 for 10/6, post paid.
IIEAVY DUTY twin circular polythene
cable for extension mains leads, etc. Price
%/6 per dozep yards or 100 yards for only 39/6.
plus 3/8 carr,

ROTARY POWER UNIT TYPLE 104.—
Input 12 v., Output 230 volt 60 mA. and 6.3 v.
at 2.5 amp. Fully filtered and smoothed and
noise suppressed. ldeal for car radio. etc.
Only 15/- each. g

CHARLES BRITAIN
(RADIO) LTD.

A 11, Upper Saint Martin's

Lane, London, W.C.2. TEM 0545

Shop hours, 9-6 p.m. (9-1 p.m. Thursday)
OPEN ALL DAY SATURDAY

www.americanradiohistorv.com

Good condition.

UNIVERSAL SHUNTS 1% accuracy for
any 1 mA. or 500 4A meter. Only one simpie
adjustment to make. no calibrating reter
being required. With instructions. Guaran-
teed one year. S505 (! mA.) covers 1, 5. 25.
100 and 500 mA. $51 (1 mA,) covers 2, 10, 50.
200, mA and 1 amp. Price 15/-.

Shunts for all meters with ranges to vour
specification. Reasonable prices. Please
give meter details. ranges required aud
accuracy.

D.¢. MULTIMETER KIT for 500uA
meter. Complete kit of six 1% High Stability
Heslstors. three other resistors, Shunt
$305. Potentiometer and instructions. 26/-.

AC/D.CMULTDIETER KIT.—As above,
but with 4 extra 1", High Stability Resistors
and Westinghouse Meter Rectifier to give
4 A.C. volts ranges, 45/6

13-way, Sinzle Pole, Switch, 7/-.

Westinghouse Meter Rectifiers, with 1%
multipliers for four A.C. volts ranges and
circuit. For 500 A or 1 mA meter, 19/6.

RESISTANCE BOX STANDARDS.—
Twelve 0.5% Wirewound Resistors, 1,2, 2,
5, 10, 20, 20, 50, 100. b , and 500 obms,
giving 1'to 1,110 ohms in 1 ohm steps, 30/-.

BRIDGE RATIO ARMS.—Nominal 100
ohms. Ratio 1 to 1. Ratio accuracy 0.01%

5/6 ; 0.1%, 4/6 ; 1%, 3/6.
PRECISION RESISTORS.—Any _ value
1 to 1.000 ohms, accuracy 0.5%. Eureka

wound on strip, 29,
CALIBRATI
TAN A
StG L
Charges.

VICE FORR RESIS-
ITY DBRIDGES and
:RATORS,—Reasonable

MASSEY

58, Wakefield Ave.,

Hull.

Kit of parts for the simple construc-
tion of a first class Tape Deck,
comprising complete set of accurately
machined components with every nut
and bolt and full instructions for
building a high quality 2-speed Tape
Deck. Very compact, tlin. > 7iin.,
taking 600 fr. reels. Twin Track
recording with_ the very latest type
High Fidelity Ferroxcube heads (30-
12,000 C/S at 7iin) High speed
capstan, precision balanced flywheel.
ball bearing pressure roller giving
remarkable  freedom from * wow.”
Fitted with the latest Collaro constant
speed motor.

Price £7.10.0

E.W.A,,
266, Warbreck Drive, Blackpoo!
SHORT WAVE

HIAI n EQU'PMENT

Noted for over 11 years for ...
$.W. Receivers and Kits of Quailty.

Improved designs with Denco colls :
oOne-Valve Kit, Model *C” I’rice, 251
Two o CEr e 50,

.

All kits complete with ail components,
accsssories, and full instructions.
Delore ordering call and inspect &
demonstration_  receiver, or send
stamped, addressed envelope for

deseriptive catalogue.

“4.A.C." SHORT-WAVE PRODUCTS

(Dept. TH), 11, Old_RBond Street,
London, V.1,
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Regional Orchestras

MONG the many pleasures to be enjoved from

A the feasts of music continuously provided
for us are the programmes of those accom-

plished and hard-working bodies of people, the
Regional orchestras. Every day, one or other of
them plays to us at some time or other. maybe when
we are at work or at play or imbibing our sustenance
without which, neither could we listen nor they
perform, - Always are they efficient and pleasing.
Their programmes frequently duplicate each other
in close proximity, so that we get the same Saint-
Saéns Symphonic Poem, Delibes ballet music or
Grieg Norwegian Dance, perhaps three times within
the same week. This is probably not their fault.
But they are always satisfying and enjovable.
. I any has the edge on one of its rivals it is perhaps
the Northern, under either John Hopkins or Vilem
Tausky, closely followed by the Scottish under lan
Whyte or Gerald Gentry. But the Midland—Leo
Wurmser and Gilbert Vintner, the Welsh—Rae
Jenkins and Arwel Hughes, the West—Frank
Cantell, and Northern Ireland—David Curry, are
all good and no compeatitive criticism is intended
where so much pleasure is given.
"The programmes are always fresh and interesting
and, as one would expect, free from the heavier
things one comes up against in the symphonic pro-
grammes from London.  Personally, things like
*“ Caisse Noisctte,” * Sylvia,” Flgar’s Bavarian
Dances, German’s incidental pieces, and Coleridge
Taylor’s too, together with countless others of the
same genre, are a4 constant pleasure. Would that the
Proms had not vigorously boycotted the whole
'school. More of a spirit of irresponsible gaiety and
light-heartedness, as was the case yestervear when
the * Eroica” might have becn heard rubbing
shoulders with ** Peer Gynt > or “ Carmen.” would
do those over-worked and over-rated audiences of
too self-satisfied and self-conscious intellegentsia
a power of good.

Worthy Musical Broadcasts

Two highly important musical events occurred
just before Christmas, cach producing excellent
broadcasts.  Sir Thomas Beecham, with his own
orchestra and the BBC chorus, conducted a noble
performance of Mozart's rarely heurd * Requiem
Mass.””  This not-quite-finished masterpiece was
commissioned by the incognito envoy of an aristocrat
who, evidently, wished to depart this life with both
ducal and Mozartian trappings. But fate ruled that
His Serene Highness should not only travel unaccom-
panied but that the Master himseif should be laid
in his unconsecrated grave, leaving it to his faithful
pupil Siissmayr to supply the finishing touches.
To-day ** H.S.H.” and Mozart occupy their rightful
places, in this world at any rate.

The other event was the first production of Sir
William Walton's first opera, " Troilus and Cressida,”
eommissioned by the BBC, with libretto based on

Our Crilic, Maurice
Reeve, Reviews Some
Recent Programmes

Chaucer by Christopher Hassall and conducted by
Sir Malcolm Sargent. It came over magnificently, *
not only as perfect radio, but as a new British macter-
piece in its own right. 1t is good to relate that few
modern works have received or deserved such praiss
as the new opera was accorded. We could count on
the composer of ** Belshazzar's Feast ” to give us a
colourful and dramatic piece. We were not dis-
appointed.

Another ‘‘ Rural Ride *’

Ralph Wightman’s second series of * Rural Rides,”
bassd on Cobbett's classic, came to an end anda
third is due to begin before these words appear in
print. Tam very glad as | find them wholly delightful
and grand and instructive entertainment.

* Take It From Here™ is, with other features,
back again and 1 supposz, by and large, it must be
considercd the best. It is amazing how Denis Norden
and Frank Muir keep up the standard of their
script week after week. The topical and the perman-
ent are always balanced just to a nicety, whilst
Jimmy Edwards, Dick Bentley and Co. never flag
in their cheeky innuendo and suggestive ouble
enten:lre,

Drama

John Buchan's powerfu! tale of Scotland’s seven-
teenth century internecine feuds, with the romantic
and heroic Montrosz in the background, * Witch
Wood,” made an effective play as adapted by John
Keir Cross. Everybody was as bigoted and intoler-
ant as they could be and that ruthless and sad period
camz well to life. Denise Edwards, in particular,
was  most  appealing as the faithful-unto-death
sweetheart of the harried young parson, made very
manly by Robert Urquhart.

. The Second Mrs. Tanqueray ” is one of those
virtuoso-starring vehicles which probably doesn’t
deserve the large number of productions it recejves.
Whether it could be sub-titled ** The Woman Who
Did,” ** The Woman Who Didn’t * or ** The Woman
Who Tried To And Failed,” probably depends on the
sympathies and the social conscience of the listener.
That it is effective entertainment and good stage-
craft no one will dispute. Gladys Cooper, that ever-
youthful and perpetual adornment of our stage,
had another go at it in The Stars in their Choices
series, and once more brought off all the old tricks—
certain winners.

Want- of -space compzls me to abbreviate my
commendations on * The OId Reliable ”—Wode-
house, * The Moon and Sixpence ”—Maugham, and
*“ The Nutmeg Tree,” with the irrepressible Yvonne
Arnaud—Margery Sharp.
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Rectangular ’Scope Tube.
IN radar and oscilloscope displays, it often happens
that only a small, horizontal strip in the centre of
the screen of a cathode-ray tube is occupied by the
trace. If, instead of a conventional circular face, a face
of rectangular form is used, the trace can occupy the
whole of the working screen area. Such a rectangular
screen has been adopted in the new Mullard DG16-21
tube, which enables much equipment space to be
saved. It is the first British tube of its kind.
The tube will find particular application in radar

A rectangular tube by Mullard

range-finding. decoding LF.F. or beacon signals,
and echo sounding equipment.

Where it is desirable to compare visually the signals
in several channels, DG 16-21 tubes, because of their
bulb shape, can readily be stacked close together,
thus facilitating easy direct comparison,

The DG16-21 tube has a screen size of S}in. x 1in.
The deflection sensitivity is of the order of 0.2mm./V.
The angle alignment between X and Y plates is kept
within one degree of the nominal value of 90 degrees ;
this close tolerance ensures the high degree of
perpendicularity necessary where accurate measure-
ments have to be made. The tube has a 6.3 volt
heater, and would normally operate at a final anode
voltage of 6 kV.

Mullard, Ltd., Century House, Shaftesbury Avenue,
Ww.C.2.

A New Measuring Oscilloscope

AN advanced and extremely versatile new oscillo-
scope is now introduced by E.M.I. Factories

Ltd.

Known as Type WM.5, it is an all-purpose wide-
range measuring oscilloscope capable of meeting all
requirements in the fields of research, design, pro-
duction, testing and servicing. It has been developed

- as an invaluable aid in the design and testing of
advanced electronic equipment.

The basic instrument comprises the display and
power units, but provision is made for the incorpora-
tion of one or more standard sub-units to mect
almost any specialised requirements, Four types
of sub-unit are at present available, suitable for use
in conjunction with the X Y Z or Time-base Drive
channels.

Among the new features of the basic oscilloscope
are the following :

instantaneous A.C./D.C. voltage measurement by
means of a multi-range vollage measuring bridge

. circuit combined with Y shift and long scale meter,

giving by direct reading precise and immediate
measurement of the displayed waveform.

Instantanedus Time Measurements of  high
accuracy, meter presented, over a time range of 10
milli-microseconds to 1/10th of a second.

The Y amplifier affords switch selection of two
conditions of gain/bandwidth—(1) High Gain D.C.
—9 Mc/s and (2) Low Gain D.C.—25 Mc/s without
overshoot on transients.

Variable control for the C.R.T., E.-H.T. and bias
giving deflection sensitivity control ratio of t0:1
with completely stable frequency response.

An eleven-range precision time-base with sensitive
phase/frequency selective drive amplifier covering
sweep speed range from 33 cm/sec. to 200 cm/microsec.

Sweep delay. The horizontal sweep may be delayed
with respect to a trigger or synchronising signal by
any interval within the range 1 microsecond to
1 second.

Linear pre-sweep signal compression.

Leaflets with full technical information are avail-
able from E.M.l. Factories Ltd., Hayes, Middlesex.

Wolf Cub Planer
IN keeping with their progressive policy, Wolf
Electric Tools Ltd., are the first to introduce
to the field of “ home handyman” equipment an
electric bench planer of high performance and
accuracy. It is powered by the Cub drill and fitted
with a cleverly designed planing head. Continuous
cutting action eliminates difficulties of ~planing
against the grain and the patent conical high-speed
cutters—virtually self-sharpening—shoulid last

The new Wolf Planer

indefinitely under normal usage. Owners of the
Cub Drill can add this useful set to their equipment
for the low inclusive cost of £3 9s. 6d, whilst the
complete Bench Planer, including the Wolf Cub
Drill, Bench Clamp, Pillar and No. 10 Planer Set,
costs £10 13s. 3d.—Wolf Electric Tools Ltd., Hanger
Lane, W.5.
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THREE COMPLETELY ASSEMBLED

“ALL-WAVE ” SUPERHET
CHASSIS

The three receiver:

: are for operation
on A.C. mains, and
employ  the very
miniature
They are
designed to  the

most maodern speci-
fication. great atten-

® Maodel 3. A 5-valva3waveband receiver, £12.12.0. (Piu=7,6

carr. and ins.) H.P. Terms £3.4.0 Dep. and 12 Months at 17 3.
® Madel B.3.P.0, A 6-valve 3 wuvehand Receiver with PUSH.
PULL QUTPUT. £15.15.0. (Plus 76 carr. and ins.) H.P.
Terms £3.19.0 Dep. 12 Months at £1.2.2. o
Mode! B3P PJR.EF, A T-valve 3 waveband Receiver, incor-
porating an R.F. stage with PUSH-PULL QUTPUT. £13.18.0
(fc’l£uls 7/6 carr. and ins.) H.P. Terms £4.13.0 Dep. 12 AMonths
a

-6.9.

A BULK B
ENARI (1)

t THS CPUSH-
LY 7-VALVE

UPERHET RECEIVER

for onlv £12.19.6.
76 carr, and ins,)
Terms £3.4.8 Dep.
Months a* 18.4.
Model AW3-7 Receivers
are made bv a well-
known manufacturer
and incorporate the lat- g
est Osram Valve line-up, havinz @
two N78s in Purh-Full for approx. 7@
watts output. They cover 3 wavebands and are for operation ®
on A.C. mains. They make an excellent replacement radio-
eram chassis.
,THEY ARE BRAND NEW AND FULLY GUARANTEED.
so00ee L]

PURCH
TS

(Plus
H.P.
1

(b) LEAK model T.L.
(c) OSRAM 912"

{e) STERN'S
STERN'S TAPE RECORDER,
ard reels up to 1,20
MICROPHO!

RADIO SETS
(&) THE NEW ARMSTRONG F.C.48 CHASSIS . . .
M. UNIT

(e} 2 or 3 VALVE BATTERY PORTABLE all drv T.R.F. desigm.
(d) CAR RADIO. A Superhet design for & or 12 volt supplies.
(e} 4 VALVE T.R.F. CHASSIS. Completely assembled for
(f) DENCO F.M. Urit,
Ratio Discriminator.
STERN'S MAINS UNIT KITS. Two types available :

tion  havinz beenQ3 SPEEDe® A MIXER™ Unit
gl]vvn 10 ”218 quta_ll!.‘/ Auto- : that wxll0 autochange
. - 0l reproduction on 7in., 10in. and 12in.
which gives excellent clarity of spcech® Changers @ i o and
and music on both gram. and radio. making them the idca) ® IN . .
replacement chassis for that " old Radiogram." etc. STOCK e ® Brand New in Maker's

; ®
Send S.A.E. for our illustrated and descriptive leaflet; it includes details of various KITS
and ASSEMBLED MODELS as follows: AMPLIFIERS AND TONE CONTROL UNITS

(a) WILLIAMSON, models G.W.18 and G.W.12, together with Tone Control Units, etc.
Al\yillg'l ;?‘Llr‘e?lr?er wlillllijI'G~Ampliﬁ9r‘ '{‘odne Control Unit.

JFIER avatlable as an assembled amplifier,
{d) MULLARD AMPLIFIER, also available complogzel.v assergb]ed.
PRE-AMP./TONE CONTROL UNIT. Can be used with any amplifier.
A Twin Track 2 speed recorder . .
0 ft. Constructors can build it for £40 including the NEW TRUVOX TAPE DECK, an assembled AMPLIFIER, ¢
NE. 1,200 ft. REEL OF TAPE, and an attractive PORTABLE CARRY CASE.

2n 8 valve 4 waveband chassis having provision for the attachment of an

e M. .
(b) 4 VALVE SUPERHET PORTABLE in small Attache Case .

=0 £6.9.6. Bakelite Case 16/6 extra if required.
Consisting ot 5 Valve Superhet design incorporating R.F. and F/C Stages followed by two LF.5 and

(a) For 69 volts and 1.4 voits 42/8: (h) For 90 volts and 1.4 volts 47/6.

A GENUINE
SPECIAL OFFER!

This THRERE SPEED AUTOCHANGER
’,M is by a famous manufacturer and is

. offered for £11,10.0. (Plus 7.6 carr. and
1ns.) Normal price £16.10.0. H.P. Terms £2.17.6. Dep.
and 12 months at 16/4.

@ Complete with High
Fijdelitv Crystal
“ Turnover” Head
w h i ¢ h incorporates
separate stvlus for L.P.
and 78 r.p.m. records.

Cartons, complete with
mounting instructions

The “ SUPER-SIX™ A DESIGN
CONSTRUGTORS

A .. compact &and
highly eflicient,
superhet Radio-
Radiogram chassis
of outstanding
dbquality for opera-
® jon on_A.C. mains.
YOU CAN BUILD :
IT  FOR £10.7.6.
This receiver can be
made to_jncorporate
the new B.V.A. minjature 4
valve line-yp or the Octal valve
line-up, and is designed to the very latest
specification. Great attentton has
been paid to the quality of the reproduction of both
Radio reception and Record plaving, and excellent
clarity of speech and music is obtained. @ Covers 3
wavehbands. ® Employs 6 valves having PUSH-PULL
for 5-6 watts output. @ A 4 position Tone Control oper-
ates on both Radio and Gram, THE INSTRUCTION &
ASSEMBLY MANUAL is avallable for 2/-.

FOR HOME

. will play the new pre-recorded tapes and will take all stand-

for Battery or Mains Operation.

% AHIGH QUALITY 8-10 watt AMPLIFIER
The Ideal Amplifier for General Home
Use and for Small Halis, ete.

PRICE OF COMPLETE KIT. IN-
CLUDING VALVES and DRJLLED
CHASSIS £€7.10.0. (Plus 2i6
carr. and fins.) WE WILL
SUPPLY IT COMPLETELY
BUILT FOR £9.10.0.;Plus 5/-
carr. and ins.) Designed for
high quality reproduction
up to an output level of 10
watts. having 6V6s in Push-
Pull and incorporating
negative feed-back. Suitable
for use with all rypes of Pick-ups and most
types of microphones and the output transformer provides for use
of 3 and 15 ohm speakers. BRIEF FEATURES :

@ Valve line-up 6J5, 6SN7, 574, with 6V6s in push-pull. ® Fipst
class reproduction of radio (where a tuning unit is used) and

record playing. e Separate Bass Boost and Treble controls
provide an excellent range of frequency contrul.
The ASSEMBLY MANUAL is available tor 1/- and includes

detailed layouts and component Price List.

TWO COMPLETE Hi-Fi AMPLIFIER KITS

A 12-Watt “ HIGH FIDELITY”
Push-Pull AMPLIF IER

Comprising a Main Amplifier Chass;
and a Remote Control
Pre-Amplifier Tone Con-
trol Unit. The remote
control unit measures
only 7in. x 4in. x 2in, and
containg four controls,

being : Bass-Treble- HE COM-
Volume and a Radio. PLETEKITIS
Gram, Microphone . = AVAILABLE
Switch control. FOR £14.0.0.(Carr.

incorporates its own feed-back circuit on
the Bass Channel. Loop negative feed-
back is employed on the Main Amplifier which has a valve
line up of 6J5-6N7-5U4 with two I’X25s in push-pull and 6.J5 and
6SN7 are used in the remote control unit. THE COMPLETE
UNIT ASSEMBLED AND READY FOR USE £17.0.0. «(Carr.
and ins. 5/- extra.) H.P. Terms £4.5.0 Dep.. 12 Months at £1.3.11.
This Amplifier compares well with the Willlamson and
stmilar i The complete

and ins. 3/- extra.)

signs at a fraction of their cost.
sct of assembly instructions are available for 2/-,

L]

“STERN RADIO LTD. 109 & 115 FLEET ST., E.C.4.

Telephone
CENtral 5312/3/¢
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CABINETS

We can suppl
any Cahinet to YOUR OWN SPECIFICATION.
The one illustrated can be obtained in
Walnut, Oak or Mahogany for £19/15/0 or as
8 COMPLETE RADIOGRAM incorporating :

5 Valve Superhet Auto-changer and 10in.
Speaker for £48/17'4. 8 Valve Armstrong
F.C.48 Autochanger and 10in. Speaker for
£62/14/4. 10 Valve Acmstrong R.F.41 Auto-
changer and 10in. Speaker for £70/18'0.
14 Valve Armstrong 125/C Autochanger and
10in. Speaker for £88/6/4.

(H,P. terms can be arranged).

Send {/- for complete Catalogue “of Cabinets.
Chassis, Autochangers and Speakers (re-
funded on receipt of order).

LEWIS RADIO CO.

120. GREEN LANES. PALMERS GREEN
LONDON, N.13. BOWes Paril: 6064

TELETRON SUPER INDUCTOR COILS

Jriginators of Type HAX. selective Xtal
1iode coil, as Radio unit
in Tape and quality
Amplirs,. 3/- ea. Dual
wave TRF coils (ulu,-
trated), matched pair. 7 -
FLERRITE ROD Aex‘)aly MW
8

Dual wave, 129, 1.0.O,

Coiis. IFIs,etc. Stamp for D=t i

amd circuits, 1he Teletron

Co.. L1d., 268, !\lghﬂn- i

g#ale Rd., London, N.9.
HOW. 2527

.

--_B---

lntroducmg the : —

| TYANA IHIP[H

THREE

MAKE SOLDERING |

A PLEASURE 1|
SMALL

SOLDERING IRON =
Complete with detachable

BeNcCH STAND 19/6 11
The smallest high-power
soldering iron. Length
only 847 ; adpustable long I
bit dia. 3/16” ; mains volt- l

ages IOO/HO 200/220,
23025
The "STANDARD"

Popular Soldering lron
now reduced to  14/11. I
Replacement Elements and
Bits for both types always
available. I
KENROY LIMITED ]
152/297 UPPER ST., I
ISLINGTON, LONDON,
Telephone :
Canonbury 4905-4663

ea. Design
867601

-—-__——_-_———-‘

LYONS RADIO,
! 3, GOLDHAWt-I;!EAO, Dept. M.P.

SHEPHERDS BUSH, LONDON, W.12
Telephone : SHEpherds Bush 1729

I'O\\ ER UNEIS TYPE 285, These shculd
i make a fine TV. or general-purpose power

pack. INPPLTT 230 v. 50 e¢ps. AU, mains,
()l"l‘l'l"l'
H.T. 350 v. . a1 150 m.A.. both fully
smoothed. L.T. 8.3 v. A, at 5 A. and,

8.3 v. A.C, at 10 A, Soundly constructed
wmh fully impregnated transiormers, metal
cased paper condensers (no electrolvtics)
and with valves 5U4, VU120, VRO]. Input
output plugs, fuse holders and on off <witch
mounted on front panel. In good condition

and supplied with circuit diagram.
REAL SNIP AT ONLY 69/6.
RECEIVERS TYPE R.1155. One ol the

! best known and most popular ot 2x- -Govern-
ment communicationsreceivers. Frequency
range includes 20, 40 and 80 metre = Ham '
bands and medium and long wave trans-
missions. Valve line-up : VRI100-Sig. freq.
Amp.. VR99- ba

AF.

Tuning Indicator. With 100-1 slow-motion
drive, ete. In condjtion as new and unused,
supplied in maker's original transit cases
and careiully aerial tested before despatch.
PRICE £10.17.8, carriage 7'6

POWER PACK/OUTPUT ST \(-I~ UNITS
for R.1155. Specially designed to operate
these receivers direct from 200'250 v. A.C.
mains and to provide for a speaker output.
Fitted with 574 rectifier and 6V6 output
valves and connector which plugs direct
into receiver for immediate use. PRICE
£3.19.6. carriage 3:6.

TIIIS  MONTH'S  SPECIAL A
BAIG AIN, As new and unused in mal\vr 3

|
1

original cartons, 807'~. Buy some now while
]scocks last. PRICE ONLY 7 6 cach,

100. 0[ DIIAM N MANCITENTE

TER MS,—Cash with order.
20/- add 6d.. over 20'- add

Orders under
1 - postage and

packing. Gt. Britain and Northern Ireland
only.

G.P.0. TYPE RELAYS 250Q. 2 make
break, 270+2700 2 make 2 break 000
1.0000 2 make 2 break. all at 38 e
VARIABLE CONDENSERS (So ld
electric) for crystal sets .0005 mfd. 3 11
Air slgaced variables 50 pF 1 -. 115 pF, 2/6.
500 pF 5/-.

METAL RECTITIERS, 259 volts 60 mls

5+, 75 mls 7/8.

JUST ARRIVED.—R1124 Receivers, new in
makers’ cartons, a six valve receiver con-
talning all valves, screening cans. etc..
valves—4DI1. 8D2, 9D2. 15D2. A real bargain
at 17/8 carriage paid.

SELECTOR UNITS, TYPE 10K 13045.
rotary action, relay operated 3/6 complete.
FEXPANDED METAL Speaker Fret (gold)
12in. x 12in., 4/6 ; 18in. x 12in., 6'9 ; 24i
12in., 9/-,

YAXLEY 'l YPE SWITCHES.—1  pole
2way. 1 pole 5 way with on-oﬂ switch 2 pole
6 wa¥ (2 bank) all at 2'3 each

* Valve & TV Tube Emllvalent~' Manual,
containing equivalents of both commercial
and Govt. Surplus valves, 60 pages of useful
information. 5'-.

AN CONDENSERS.—20 mfd. 50 volt, 9d. ¢
tubular cans .05 mfd. 1,500 volt working. 8d.
MAINS INTERFERENCE sUP-
PRESSORS for radios, complete withj
instructions, 5'6. Subdues or combletely
eliminates mains interference from electric |
motors, vacuums, Cte.

| SIDE CUTTERS for wire snivping 4 11:
Feeler Gauvges, 10 blades. 3/8 .
drivers 110 volts to 500 volts. 7/6.

"

T aa" PR
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KL, 2,000 v. D.C, at 5 mA.,

Neon Screw-;

RADIO KlT 19/6

Build this high guality portable radio in
|45 mins. Exceptionally sensitive, twin-tri-
ode circuit, using unique assembly system,
can he built by anyone. Size only 6iln. x
13in. x 3in. in handsome black-crackle steel
‘(‘ase with beautiful black and gold dial
|rstations printed !). Covers all medium
‘and long-waves. Uses onc only sell-con-

2 camed dry battery. cost less than 1d. for

5 hrs. ! Many unsolicited testimonials,—
Mr. Norton, of Oxted, writes : * Yester-
day evening’ on the medium waveband, 1
\counted 32 separate stations ! I am very
pleased u'uh the set, which is well worlh the
money. ' Ar. Fraser, of Ipswich, writes :
| Its performance is almost umnbelievable. it
qives me stations I've never been able to get on
'my large radio.

Send  To-day  Cheque/CWO/COD,  22/-
](mc dades 2/¢, post/packing) for Case.
Dial. Handle, Plans. Parts Lists, etc.

(Or send 49/8 for fu!l kit.) Sent by réturn.
(01-=rveaa orders iwelcomed.)

\BRIGHTON RADIO CO.,(ept.pw10),

‘69. Preston Street, Brighton, |

i

TESTOSCOPE ffains JesTEr.

r‘or high and low voltage
testing :—1-30 and 100-800
volts A.C. or D.C. Write
sinteresting leaftet 29F
16 paze manual (how to
50 electrical 4
1- post free.

[RUNBAKEN -MANCHESTER

"ISPARKS’ DATA SHEETS
{ SHORT WAVES

All-dry Battery operation. Simplified Band-
Spread Tuning. Latest Eddystone Plug-in
Coils down to 10 Metres, High-Efficiency
Pentode Detector Circuit with Dual Control
Reaction Circuit. Thoroughly Tested.
No. S'W.DX.1. Single Valver.
No S!'W,DX.2. Two-Valver,
pentode output).
Full-Size Sinplified Data Sheet, showing
every detai!, plus Descriptive and Opera-
tional Instructions.2/8 each, plus 2id.stamp.

make
tests)

(Det., plus

NEW MULLARD AMPLIFIER

The 27in. x 22in. Data Sheet shows in detail
my version of a Tested Practical Lavout,
together with descrlpt.lve matter and_ all
values. Etc., Etc., of this outstanding
Mullard circuit. The ideal design for the
quality enthusiast. Chassis and all parts
available. Data Sheet. Etc. 3/9 Post Free.

‘\l ANY OTHER DESIGNS AVAILABLE
Send 24d. stamp for Latest List.

} COMPONENTS AND DRILLED

i CHASSIS SUPPLIED

\L. ORMOND SPARKS (P),

8, Court Road, Swanage, Dorset.
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Correspondent Wanied
IR,—I have been .a .reader of your exceilent
magazine for six years and keenly lollow up on
the data of ex.-W.D. equipment which you often
print. I would like to contact anothef radio enthusijast
of my own age—seventeen years.—BRIAN WHEADON
(44, Thornton Road, Stanwix, Carlisle).

One-valver
IR,—On page 85 of your book ‘ Wireless Coils,
. Chokes and Transformers ” you show the wind-
ings of a dual short-wave coil. 1 have made one of
ihese on a lin. former,
paper rolled up and soaked

strength, some are too loud from page iii of cover.
for comfort. One station
I had was Tangiers and it
was loud and clear. 1 have inserted half of a binocular
‘H.F. choke and a home-made short-wave choke
in series between the plate and phones terminal, and
4 short-wave choke in the H.T.+ lead to phones and
~'havt: long extension handles to the three condensers :
one on the main-aerial tuning condenser, one on a
small band spread condenser across the aerial tuning
condenser and one on the reaction condenser.

I also have a small variable condenser in serics
with the aerial input. The set is very stable and almost
entirely free from any capacity effects. | am using
g-good 2 volt valve and about 45 volts on the plate.
I:find it is best not to use a high voltage on the
plate as it gives too fierce a reaction effect. The H.T.
1s derived from a mains unit. The L.T., of course, is
a 2 volt accumulator. Hoping this will be of interest
to you, I also received a station in India, which I
fancy was Pakistan, and one from Israel, which
would be Jerusalem.—C. HARrriSON (Chester).

in paraffin wax. [ am using H
it.in a one-valve set for ¢
hreadphones. $ surplus equipment.
The results are very ; for receivers described in these pages.
good indeed. | get several TELEPHONE
stations at loud phone vl ¢

Car Radio Design

IR,—As an old and enthusiastic reader and
amateur (A.D.1922), may I make a few remarks.
First is that PRACTICAL WIRELESS is a fine bob’s
worth, also that radio and television is more interest-
ing than ever. For the young it is cheaper to experi-
ment now than then. Remember valves 15s. to 25s.
(now surplus 2s. 6d.), grid leaks 2s. 6d., now resistors
3d. These are the golden days of experiment.
However, in PRACTICAL WIRELESS, Jan. 19S55, you
state that car radio is no good unless superhet. [
have built a three-valve T.R.F. with germanium
diode and vibrator which is very successful off a car
battery (standard). It is under the dashboard, but
the vibrator pack is separate. It receives in this area
Home and Light (medium and long) and foreign
stations.

° -
A AL

B T YIS PPy AP

Whilst we are always pleased to asist readers with
their technical difficuliies, we regret that we are unable
1o supply diagranis or provide instructions for modifying
We cannot supply alternative details

UNDERTAKE TO ANSWER QUERIES OVER THE
I a postal reply is required a stamped
and mI(IrP.\w'_d envelope must be enclosed with the coupon

§118 a8 B a BB 8 1a e b S B s 1B .es 1B AE 8.8 L8 ivm.tg e i enin® mien otk <80r s re ra ro

The set uses Premier coils, SP61, SP61, 6V6 valves,
germanium detector, and the volume is more than
adequate.

This arrangement gives better results than four
valves superhet, generally speaking, and ecasier for
alignment. The SP6l makes an amateur sctiinto a
commercial for results.—R. JONES (Stoke-on-Trent).

Mains Dropper

IR,—Your correspondent, -H. Parker ¢(Feb. issue)
mentioned the use of a 60 watt lamp as dropper.
Twenty years ago | fitted a 75 watt lamp with batten
holder to a four valve
T.R.F., with 3 valves. The
original vitreous drdpper
had a life of roughly six
months and was difficult
to obtain. This arrange-
ment worked quite well
until  three weeks ago,
when the lamp gave out.
At the samc time I re-
placed the original valves,
saving the old ones as spares. Another twenty years ?
I wonder.—H. SmitH (St. Albans).

WE CANNOT

o b e 0 rs e an a0 e a n

A New Formula ?

IR,—I would be very obliged if any of my fellow
readers could give me some information. The
information 1 seek is on the following equation
X"~160’000’
fC

ohms, while finding the reactance 6of a capacitor
X‘—ZJICO > 1 decided to
try and find an easier method of calculating X, so
working on the theory that a 1uF capacitor has a
reactance of 160 k{2 at I ¢/s, we could then muitiply
f by C and divide into 160,000 and get the answer in®
ohms, but what I should like to know, has anyone
seen or used this equation beforc as [ have never
come across it in any text book. I find the accuracy
is well within one per cent. as well as being simple

16 x 10% 16 x 10*

to use and fromX‘= c e also get f= S Celn
16 x 10¢

16 x 10*

and C=—_ == fr =— i~ We ca

ang Xf from f xi@ e can find

at what frequency a stated capacitor will have a
16 x 10!

stated reactance, or from C= TQ we can find what

capacitor will have a stated reactance at a stated

frequency.—H. DossoN (Co. Durham).

fis in ¢/s and C is in 4F and X is in

one day, using the equation

Six Valve Superhet

SlR, — H. Sexton describes in the February issue of

PracTicAL WIRELESS how his 6 valve A.C.
superhet worked on switching on.

The phenomenon could be explained away to a

o . c L Tmer s
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certain extent by pointing out that the coilpacks and
L.F.T.’s are roughly aligned before dispatch; my
experience with this set, however, will do much to
remove even that criticism.

Principally for the sake of economy, T dispensed
with the coilpack suggested, and constructed my own,
using Osmor coils. Another reason for this modifica-
tion was that I wanted only two wavebands, a gram.
position and two preset stations.

After all this, imagine my surprise, when I set the
dial pointer to 1,500 m, switched on and immediately
heard the familiar cry of ** Wakey, Wakey ! ”

I might mention that I had also modified the layout
to suit a smaller chassis, and that it is the only superhet
I have built.

I consider this a great credit to the design and
confidently recommend it to any other beginners.—
D. R. CouveLa (Sidmouth).

Time and Frequency Checks

IR,—Seeing the important part which radio now
plays in the lives of each and every one of us,

is it not time that more practical use was made of it
—apart from being a medium of entertainment (?)
or education. 1 refer to the radiation of time checks
at fixed frequent hours, and the broadcasting of
frequency checks at either musical or other frequencies
which are in more or less general use. | believe that
in America a short-wave station under government
control radiates frequencies at certain fixed times,
but seeing what an important part time plays in our
lives (refer to the London telephone service ** TIM
for instance) the -radiating of six pips at hourly inter-
vals on a special frequency, plus the addition of
certain frequencies, either silent in a prearranged
order, or with voice accompaniment in the form of
explanation, would surely fill a much-felt gap. The

lining-up of signal generators, and many scientific
instruments would thereby be standardised if everyone
used the same standard in this way. What do other
readers think 2—G. Prentis (N.W.9.). .

Battery Amplifier

SlR,—Much has been written from time to time

about the merits of varjous mains-driven quality
amplifiers, and designs have appeared frequently in
the pages of PracTiICAL WIRELESS.

But what of the chap who must content himself
with batteries and the belief that good quality repro-
duction is out of his reach ?

1 enclose circuit of a battery amplifier (not repro-
duced) which, before mains became available to me,
was in use for some considerable time and was a
source of great envy amongst my (battery-operated)
friends. The main feature is the use of separate valve
for boosting bass and treble frequencies.

Two Class B valves in parallel in the output stage
may appear to be rather wasteful in so far as current
consumption is concerned, and indeed some 60 mA
peak swings were measured on heavy passages.

Standing current with no signal was 15 mA.

The valve line-up in my case was V1 PM2, V2
PMIHL, V3 PM2A, V4-V5 PM2B.

| might add that the three main components are
the input and output transformer. The latter being
wound by Partridge to match the output stage to a
Wharfedale W12. i

The input transformer was Ferranti make with
low resistance windings and a ratioof 1 : {.

The speaker incidentally was mounted in a vented
acoustic chamber with a view to obtaining maximum
quality reproduction.—A. KnNowies (Calverton).

USING TEST INSTRUMENTS
(Continued from page 170)

VE? peak
5 - or

0.707E peak, and conversely, the peak value is the
R.M.S. value x 1.414, Thus, the peak value of the
ordinary mains supply is, say, 240 volts x 1.414, or
339.36 volts.
®  Generally, the R.M.S. value of the current or
voltage is understood, and in consequence the current
or voltage is usually’ stated as a plain figure. For
instance, the mains supply is known as a straight 240
volts—hardly ever referred to as 240 volts R.M.S.
As has already been intimated, most measuring
instruments give the R.M.S. values of voltage and
current, though the point should now be clear that
such calibration is for sine-waveforms only, and that
if the instrument is used on a supply of different
waveform a considerable error in reading must be
anticipated.

other words, the R.M.S. value equals

An illustration in this respect is the pulse current
generated in the line-output stage of a television
receiver during the line flyback and used for energising
the heater of the E.H.T. rectifier valve. Since the
waveform at this point is far from sinusoidal, it is
impossible to measure it with any degree of accuracy
by means of an ordinary multimeter, even though the
instrument may possess a suitable voltage range.

There are two other factors that must always be
remembered when using a multimeter on A.C. ranges ;
firstly, the accuracy of the instrument does not hold
over a very wide frequency range, and that it is
generally most accurate on the lower power fre-
quencies ; and secondly, the overall sensitivity of the
instrument is often mush less on the A.C. ranges
than on the equivalent D.C. ranges. Both of these
factors are dependent on the type of rectifier em-
ployed, but so far as the sensitivity is concerned, a
20,000 ohms per volt instrument often falls to
something like 2,000 ohms per volt on the A.C.
ranges. *

(To be continued)

Editoria] and Advertisemoent Offoes :
'fhudul Wirsless,” 8eorge Newnes, Lid., Tower Houss, Southampton Street, Strand, W.C.2. ‘'Phons : Temple Bar 4368,

slograms :

Nownes, Rand, London.

Registered at the @.P.O. for transmission by Canadian Magazine Post.

The Editor will be pleased to consider articles of a practical nature suitable for publicativn in ‘* Practical Wireless.” Such articles should be
written on one side of the paper only. and should contain the name and address of the sender. Whilst the Editor does not hold himself responsible

for munuscrlgts. every cffort will be made to return them if a stamped and addressed envelope is All corresp n
itor, ** Practical Wireless.” George Newnes, Lid.. Tower House. Southampton Street. Strand. W.C.2,

the Editor should be addressed ! The Edit

tended for

Quing to the rapid progress in the design of wireless apparatus and to our efforts to keep our readers in touch with the latest developments.
we give qa‘my;wia‘r;ty t‘hat upﬁaratus described in gur columns is not the subject of letters patent. = ier s
rawings. pho

Copyrigh

Wireless ' incorporaies ** Amateur Wireless."

y tographs and articles published in ‘* Practical Wireless '’ is specifically reserved throughout
signatory to the Berne Convention and the U.S.A. Reproductions or imitations of any of these are therefore expressly /grbidt; .‘M‘ GGuntries

* Practical
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Home RaDIO oF MITCHAM
for
FREQUENCY MODULATION TUNERS

This is the NEW
radio—superb qual-
ity with freedom
from whistles znd
interference. Build
yours today and be
ahead.

DENQO. All parts available from stock. Full constructional
details, wiring diagram, circuit diagram, detailed price list,
and aerial data. Price 1/6, post paid.

CHASSIS. Ready punched with all holes ready for assembly
and complete with screens, 7/6. ‘

RESISTORS. Complete set as specified all carded with
values” marked, 10/6.

CONDENSERS.
condensers, 31/6.

VALVES. 6AMé, EF9I, 6FI12, etc., 10/6.

' 6ALS, 6BAG, 10/-,

Complete kit with top class components sent carriage paid for

£7,

Complete set as specified of all fixed

12 AHSB, 12/6 ;

We stock all the components for the Muliard 5/10 and
“Y G.E.C. “912" amplifiers.

SOLDERING - SAFE - SIMPLE - SPEEDY

with the sensational

0/-

BALANCED GRIP SOLDERING GUN
% NOW IN A NEW UNBREAKABLE CASE

The PRIMAX-SOLDERER is the ideal too! for any RADIO-TV-
TELEPHONE mechanic or amateur. Just the tool for service
calls and small jobs on the bench. A current of high amperage
produced in the transformer will heat the soldering tip within 6
seconds. for semi-continuous soldering. Available for 110. 200/220
and 220/250v. A.C., 50/60 cycles (60w.). One year guarantce.
Specially designed for easy soldering on hard-to-reach jobs.
Y TRIGGER CONTROL for semi-zontinuous use.

Hr EXCLUSIVE ALLOY TIP —never needs re-tinning or filing

lasts indefinitely under normal use and care.

* INSTANT HEATING—Ready for soldering in 6 seconds.

Y COMPACT LIGHTWEIGHT—slips into pocket or tool-kit,
weighs only 24 ounces.

i S.A.E. for detailed price list.

HOME RADIO OF MITCHAM
187, LONDON ROAD, MITCHAM, SURREY. Mi.. 3282.
The quality component specialists,

[
Sole Distributors :—

S. KEMPNER LTD., 29, Paddington St., London W.1

Tel. HUN 0755 Through wholesolers and retailers

Bt yout, own MODERN

P Iargefﬁgl"ee' b W

v 3
The MAGNAVIEW receiver, incorporating the latest techniques, gives
excellent performance and its large-screen, flat-faced, aluminium-backed
Brimar Teletube gives extra bright pictures. -

EASY TO BUILD

and reduces home construction to the simplest possible proportions,
Anyone with previous experience in the construction of radio receivers,
and an elementary knowledge of the principles of TV circuitry, can build it.

Send for “Home Constructor” Booklet

A number of circuit modifications have been introduced to give improved
performance. The text has been re-written and new drawings and photo-

graphs have been prepared. Fill in applica- I |

tion form below.
VALVES and
TELETUBES

Srondard Tolephones and Coblos Limired FOOTSCRAY SIDCUP KENT  Footscray 3333

Please send me constructional details for the
LARGE SCREEN TV. | enclose éd. Postal Order

to cover packing and postage,

ADDRESS.... . .
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YOU RS for onl
Yy
5[ a 2"":3..53;
Ply';l;n-“ o CARR. PAID £4 17 6

Postage, packing? &
insurance 1/6d.

LowW

Cash

o8l VOLTAGE

70/- QUICK, SURE
SOLDERING

LOW CONSUMPTION

NoW! The Primax Instant
heating solder gun with exclusive alloy
tip. Never needs re-tinning. Beautifully bal-
anced, with auto trigger control, it heats
instantly—uses current only while actually
soldering.

The PRIMAX SOLDERER is the ideal tool for any
RADIO—T.V.—TELEPHONE mechanic or amateur.
Just the tool for service cails and small jobs on the bench,

The PRIMAX Balanced Grip

220/250 V. So r un
2nv Solder G
A 50/60 C.P.S €
= Obtainable on the above terms ONLY FROM
i AUSTIN, KAYE 15
= AUSTIN,

408 STRAND, LONDON, W.C2

—¢22" SET—

MAINLAND

BRAND NEW
Complete Transmitter , Receiver with Power Unit,
D.C. Input. FrequenCy 2-4,5Mc—4.5Mc—8Me.
‘F1403.—TX 2-9 Mc, 26V6, 1 EBC33, 1807 Valves. 10-40 watts.
Brand new. Extern. Power Unit wanted. 500 volt. 200 mA.,
6.3 volt, 3 a. Handsome grey cabinet. (less valves).

CARR. .10.0 PAID

—ZClI Mk | —

NEW ZEAL AND ARMY TRANS-RECEIVER.—Brand
new, Carr. Paid £7.10.0 Complete with phone/Mic. etc.
Covers 2-8 Mc, 2 6V6 output. Built-in vibrator

38 SET —Walkie-’ralkne 6-9 Mc, complete valves £1.19.0,
circuit diagram included.

18 Set.—Complete with valves. Covers 6-9 M
llr ADPIHONES.—L/R M.C. or Carbon, 7'6 pair

12 v,

£3.
Mic. 7/6

EF30 4/- | SP6l 216 | EASO 2/- | 807 8-
RK34 2/6 | CV63 58 | 6J5 bi- 1 BK7 6/-
Pen220 3/- | CV13 4/8 | 6SHT 5i- | 6SJ7 5/8
HL2 3/8 | Peni6 46 | BSNT 9/- | 6SK7 4/-
574 8/8 | 5U4G 8/6 | bR4G  10/6 | 6ALS -
573 /- | BVE 8/8 | 6Q7 8/6 | BAM6 78
FW4/500 8/6 | EL32 7/- | EBC33 7/6 | EF39 718
EF54 5/- | BC52 b/- | CV66 4/6 | 6K8 11/-
VR135 2/8 | 185 76 |1 76 | 1T4 /e
3V4 8/6 | 3Q4 8/8 | VU39 816 | 2X2 2/6
U2 718 ' 6AT6 /6 | 12AU7 10/6 | KT2 6/-
( ()\l)l'\Sl‘l‘s —Electrolvmc 8 mfd. 450 volt, 2/-. 8+16

32432 mfd., 8/- volt wkg.

4/- 16 +16 . 4/8.
3/ it 32 5/- BIAS 25/25, 50750,

l —12/6 100. Our selecti

IN l [0\ll< l‘Ll{s —Au values to 2 meg 2/6 each.

VINER’S (Middlesbrough), -

Radio Government Surplus Electrical
26, FAST STREET, MIDDLESBROUGH
Telephone : MID 3418

T N

The Walk—around Shop
Makes you a Wonderful Offer

EVERY RADIO-MINDED AMATEUR will find a
variety of valuable conversions
possible with one of these
“ MEDRESCO ” DEAF AIDS

We have developed two interesting
conversions :—

1. A Crystal Receiver incorporating a
Germanium Diode. Circuit requires no
alteration to present wiring.

2. An 0-V-2 (detector with two stages
of amplification) receiver. (Circuits
Jor these two supplzed free.)

QOther conversions include
’\ll‘\lA'll RIS ADIO RE l'll\' 1
MO L C( M

FIER—INT ER C(
TELE NE, ete., in addition to its
original apphcatlon
WE OFFER the " Medresco ' unit in
perfect working order {(every one
checked by experts) complete with
Crystal Microphone and incorporating
three Minfature Valves atlthe lr(il/xmrl\-
Post 1/-

ably low price of 24/8
Price without crystal microphone, 23/6. Post 1/~
ACCESSORIES

Miniature crystal earpiece. complete with lead and plug. GIG
Ever-Ready Batt.ene= 1.5 v. L.T. (Type D 18). 8d. ; 30 v

(Type B119), 4/3 ; 45 v. H.T. (Type BI0G), for greater gam and
output, 7/6.

CONVERSION ACCUESSORIES :

1. Set of parts for Crystal Receiver . 5i-

2. Set of parts for O-V-2 Receiver 8-
Circuits for abose Free,

Come along and inspect our wide range of RADIO EQUIPMENT

COMPONENTS AND ELECTRICAL ACCESSORIE

We offer BC221 freq. meters—RllSS and

Sound reproducing

FOR CALLERS ONLY.
R1132 Receivers. Photo electric cells.
equipment. Meters.
NOTE : ORDERS AND ENQUIR[ES TO DEPT. 'P.’

BROS. LTD. Telephone LANgham 0141
P R 00 P S 52, Tottenham Court Road, London, W.1

Shop Hours : 9-8 p.m. Thursday: -1 p.m. Open all day Snturday.

SOUTHERN RADIO’S WIRELESS BARGAINS

TRANSRECEIVERS., Type ' 38" Mark Il (Walkie-Talkie).
With § valves and ready for use. Metalcarrying case. Less external
attachments. 30/- per set.

TELESONIC 4-Valve Battery Portable. Complete with Hivac
Valves. In Metal Carrying Case, Simply converted to Personal
Portable. £2including Conversion Sheet.

TRANSMITTER-RECEIVERS. Type 18 '’ Mark lil. COM-
PRISING SUPERHET RECEIVER and TRANSMITTER. TWO
UNITS CONTAINED IN METAL CARRYING CASE. Complete

8-Valves. £4/10/0.

RECEIVERS TYPE ' 109, @8-VALVES WITH VIBRATOR

PACK FOR 6-volts BUILT-IN SPEAKER. 1.8 to B.5mc/s. Contained
in Metal Case, Perfect. 100 ONLY. £5.

BOMBSIGHT COMPUTERS. Ex-R.AF. New. Contains
Gyro Motors, Rev. Counters, Gear Wheels, etc. etc. Ideal for

Model Makers, etc., £3/5/0, plus 10/- carriage.

CRYSTAL MONITORS Type 2. New in Transu: Case. Les:
Crystals, 8/- each.

LUFBRA HOLE CUTTERS. ADJUSTABLE 2in. to 3}in. For
Metal, Wood, Plastic, etc., 6/6.

RESISTANCES. 100 Assorted. Useful Values, Wire End, 12/
per 100.

CONDENSERS 100 Assorted. Mica, Metal Tub, etc., 15/- 100,
PLASTIC CASES. !4in. by 103in. Transparent, Ideal for Maps,
Photos, Display, etc.. 5/6.

STAR tDEN
In Case, 5/6.
CONTACTOR TIME SWITCHES. Complete in Sound Proof
Case. 2Impulses per sec, Thermostatic Controt, 11/6.
REMOTE CONTACTORS for use with above. 7/6.
MORSE TAPPERS. Standard Type ex-Govt., 3/6. Heavy Duty
Type D ", 8/6. COMPLETE MORSE PRACTICE SET with
BUZZER, 6/9.
MAGNETIC RELAYS SWITCH. Bakelite, 5 ¢/273, 2/6 each.
METERS AND AIRCRAFT INSTRUMENTS. Only need
adjustment or with broken cases. TWELVE INSTRUMENTS
(including 3 brand New Aircrafc Instruments), 35/- for TWELVE
{TEMS.

Postage or carriage extra,  Full List of RADIO BOOKS, 21d.

SOUTHERN RADIO SUPPLY LTD,

Ii, LITTLE NEWPORT STREET, LONDON, W.C2
GERrard 6653.

IFIERS. Type | A-N, Covers both Hemispheres.
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Tete GRA667_]
MONEY BACK ' cwon___
BUARANTEE || coD
62) ROMFORD RD. LONDON. E.I2

T.V. 12in. CILANSIS, 97/6.—Complete chasms by famous
manufactirer (London or Birmingham) easily adapted to
Channel 3. R.F., E.H.T. unit included. Drawing FREE. Easily
fitted ta Table or Console model. Owi g to this chassis being
in three separate units (Power—Sound and Vision—Timebase
inter-connected) THIS CHASSIS IS LESS VALVES AND
. but see our catalogue for cheap valves by reguest.
Carr. 5/-. Set shown working to callers. S het A.C.

AS ABOVE for Spares 45/-, a bargain. slight superfluous
damage. Complete—Sound and Vision. Power Pack, Timebase
Scanning Coils, Focus Unit—approx. 68 Condensers, 106 Re-

sisto
i NTED SCREENS, 8/9. Post 9d.—3/16in. thick. 14}in. x

Perspex.  Ideal for 12in. or 14in.
T.V. Rubber Masks, 10.6. Suitable for 12in. Post 1/-.
T.V, TUBES, 12in., £5.—3 Months' Guarantee, as we have

been selling for the last 4 vears.

Insurance, Carriage, 15/6 extra.

TEST TUBEN, 30'-.—Most makes and types, all work perfectly.

but have Cathode to Heater shorts or slight Lurn. Ideal for

testm" or spares. Insurance, Curriage. 15/6.

TUNING ((i\'lér (Ed Store soiled, tested .0005 mfd..
/! .

Picture shown to callers.

. 2/9.—Salvage. All tested. Post 6d.
89— Butler's ex-W.D.. new. 71in, dia,. 64in.
deep. Pr fitting. Post 1 3. Bulbs for above, 6 \olcs, Jb or
48 watt. 12 volt. 30. 36 Or 48 watt. 4/6, Post free.
REARLIGIHTS, 1/9, 7Inlla~red glass. Ideal tail or side lamps
when glass is changed. Post
LIFE JACKET RESCUE ll(ulll\ 9d.,—(Batts.. 6d.. hulbs
) ideal cycles rear or car parking light. Post 4d.
3 New ex-W.D.. 1'-. Bargain. P. & P. 6d.
S, 77 6.—Push pull. 7 watts outbut A.C. or
4 valves and 1 rec. Ideal for pick-up or Mike. Post

RS, 57 6.—4 watts output. 3 valves, A.C. or A.C./
T pmk up or Mike. 1’ost 2'6. Ready to plug in.
W.D.. less valve. Complete with

light-
qudhtv . &P. 9d <Les> cad.)
‘l(\ —A\ new, boxed. moving

ng.
S from 1'9, Send for complete lxat (2!d. stamp.)

SIGNAL GENERATOR SG50 covers 100 kc/s to 80 Mc/s in
six bands on fundamentals (not harmonics) either unmodu-
lated or internally modulated with 400 cps. Uses two type
Z77 valves and SenTerCel rectifier with double wound mains
transformer. In olive green metal carrying case with carrying
handle, size 12in. x 8in. x 4in. deep. Front panel of green
Perspex engraved white. Price £7.19.6, plus 6/- carr./packing.

CR50 BRIDGE measures capacitance from |0pFd to 100 mFd
and resistance from | ohm to 10 megohms in fourteen ranges.
Neon leakage test for condensers. Operates from 200/250 volrs
A.C. Indication of balance given by magic eye fed from high
gain pentode. In black wrinkle case with sloping front and
panel of anodised aluminium and steel. Complete with all
valves and instructions. Frice £6.19.6. plus 4/6 carr. 'packing.
Hire purchase—£3 deposit and four monthly payments of 22/-.

Further details : Please send stamped addressed envelope
for illustrated leaflets per return post.

Sole London stockist : Charles Britain (Radio), Ltd., II;

Upper Saint Martins Lane, W.C.2, (near Leicester Sq.) or.
direct from the manufacturers :

GRAYSHAW INSTRUMENTS

54, Overstone Road, Harpenden, Herts.

T

TWE SPECIALISE ONLY

IN

RADIO COMPONENTS—

LET US QUOTE YOU BY
‘ RETURN FOR ANY RADIO
. VALVES OR PARTS YOU
. REQUIRE

STOP PRESS :—MULLARD
TRANSISTORS TYPE OC70
and OC7I, £2 each

Osram “ 912" and Muilard 510"
Amplifier Parts in Stock.

NEW CATALOGUE WITH H.P. TERMS 6d.
QUOTES S.A.E.

RADIO SERVICING COMPANY

82 SOUTH EALING ROAD
LONDON W.5 EAL. 5737

NEXTDOORSOUTHEALING TUBE STATION (TURNLEFT)

ﬁ.:lisEPEATABLE VAI.VES oo BARGAIN orsrl;:é

ALL UNUSED IN ORIGIN BOXES

(MONEY BACK GUAR‘\NTEE ON ALL ITEMS)
OBSOLETE NATIONAL UNION-YALE-RECORD TYPES
2A5. 2B7. 10. 15. 22, 24A, 30. 32. 34. 35/51. 35. 36, 37. 41. 46, 5’1 56,
57. 58, 79, 81, LP2. SP2.  PRICE 2/6 EACII, PLUS 9d & P.

RECORD, NATIONAL UNION REPL AC EMEN 'l\ PES
PT2~=PM22A, AC/HFP=SP4, OC2= C/NHL - AC/HL
39144, 43, T7, $4/6Z4. 89. I'RICE8/6 EACIK, PLUS 9(!

A FEW OF OUR CURRENT RANGE

5U4G 12/6

U403  B/- b6V6 98 10}"13 12/6 lOLDll 9‘

10C1 12/86 6F6 10/6 1CF9 10/6 C5/P
10P13 106 10F1 14/ 20P4 6 46 9/-
HL41DD 20,1 14/6 U3l UUG 9/« TP25’ 9/
9/6 P61 9/- 6F1 14/6 6F13 14/6 :

All the ubove plus9d. P, & P,

MANY ()'I‘"ER TYPES STOCK

ONE) —_—
MAINS f\\\l‘(ilt\lhl{\ Iﬂr FAMOUS MANU-
FACTURER., Tapped Input 210. 220, 230 volts A.C. OQutput

250 volts H/W at 60 mA .. 6.3 volt at 3 amp., Universal Mountmg
Size 3¢° x 24* x 24 PRICE 11/6 EACTI, PLUS 16 P
15 AMP. DROPPING R ORS. Cement Covered. Total
Resistance 1.200 ohms. Tapped 1,000 and 800 ohms, BRAND NEW
ANDUNUSED. PR Il 115/- PER HALF/DOZ.,,PLUS 1/6 P.&P
ELECTROLYTIC CONDENSERS. (Huntse.) 32 x 32 mfd. 250
volt Midget Can. Lug Fixing and complete with mountmg plate.
l'R ICE 12/6 PER HALF/DOZ. PLUS 1/- P. & P.
METAL SPEAKER GRILLINS. Made of interwoven metal
strands which are finished in attractive gold colour. Available
in one size only. 12in. X l4in. approx. PRICE 3,6 EACIH,
PLUS 16 P. & P.
PORTABLE CABINETS. These are of the square Attaché
Case Type covered in high guality Grey Rexine and combplete
with carrying handle and clasps. Removable Base Board
fitted inside. Overall Dimensions are 15in. Long x 13in. Back to
Front ibé'm High. Brand new and unused. PRICE 38/6, PLUS
2/ P b

We have a large range of Cabinets, Chassis. Radio and

Television Components and special purpose valves at com-

petitive prices. Send us your jnquiries.

TERMS : Cash with order or C.0.D. extra charge for C.0.D,

(U.K. AND N. IRELLAND ONLY),

OPEN : 9a.m. to6 p.m. Monday to Saturday. 1 p.m. Thursday.
Persanal Callers Welcomed.

SUPERIOR RADIO SUPPLIES,

W 10

37, lllllslde. MOIINnrul:(‘, London,
Ihone : ELGar3644.
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RECEIVERS & COMPONENTS

ELECTROLYTICS, capacity, voltage,
size, type of mounting, price, post
paid, 8, 450v, 1 x 2, clip, 2/-; 50,
12v, 4 x 1§. tag. 1/6; 150, 25v, § x
13, clip, 2/-: 250, 12v, § x 1§, wire,
2/3; 40 + 40. 275v, 13 x 2, clip, 3/3;
24 4- 24 + 16, 350/425v, 1§ x 2, clip,
4/9; 60 + 200, 275/350v, 1% x 14, clip,
6/6; 4, 150v, § x 1§, clip. 1/1; 500,
12v. 3 x 1§, tag. 2/3; 150, 25v, §{ x 2,
clip, 1/9; 32 + 32, 350/425v, 1} x
2, clip, 5/-; 8 + 16, 450/525v. 1 x 2,
clip. 4/-; 2. 450/525v, % x 1%, tag,
1/8; 8, 450v. # x 2, clip. 1/9; 32 +
328 1} x 3, W/E, 5/6;
+ 16, 1} x 2. W/E,

1.000 + 1,000, 1 x 3. Lug.

all alicans. with sleeves
all voltages wkg.. surge where
marked, new stock, guaranteed.
Set of 3 Components comprising line
output trans. with E.H.T. winding to
give 7Kv, using EY51 iheater wind-
ing for EY51 also included). and
fitted with width control. Scanning
coils. low impedance line and frame,
focus coil high (10,000 ohms). Set of
3, 42/- plus 2/- postage. Diagram of
line trans. supplied. - Mains Trans
PRI 0-210-240, SEC. 250-0-250v, 80ma;

6.3v, 2.5a; 6.3y, 0.6a, 12/-. Loud-
speakers 6iin. P.M., New, boxed. 14/6
post paid. RADIO CLEARANCE

LIMITED. 27, Tottenham Court Road.
London, W.1. (Telephone: Museum

9188.)

VALVE BARGAINS, 1R5. 185, 3V4.
6/- each, 1T4 5/-, MISC. BARGAINS.
Germanium Diode, 1/3; cabinet, wal-
nut veneered, ideal for that spare set
or bedroom radio with s/het. chassis
and dial and 3 knobs, 18/-, cabinet
separate 16/-, Dim. 12 x 6 X 6. All
itemns new. money back guarantee.
Post paid, A. BLACKBURN. Central
House, Bury Whart, Bury St.,
Ruislip. Mdx.

EVERYTHING for radio construc-
tors. Condensers, Coils, Valves, Re-
sistors, etc. Send stamp for list.
SMITH, 98, West End Road, More-

cambe. Quick service.

RECEIVERS. Another 20 used sets to
clear at 15/- to 35/-. Stamp for
lise. 45, Weelsby St.. Grimsby. Lines.

OSMOR for really efficient Coils.
Coilpacks and all Radio Components
as specified for many ° Practical
Wireless ' circuits. See advert. on
page 134 for free circuits offer or
send 5d. (stamps) to OSMOR RADIO
PRODUCTS LTD. (Dept. PC3 Pl13h,
418, Brighton Road, South Croydon.
(Tel.: Croydon 5148/9.)

RADIO UNLIMITED, offer: Valve

Sets, 6V6, 6K7. 6K8. 6QT,

EF39, 807. EF50. 6JTM,
EF92. 7/6 each: ECL80. 9/-;
10/-; KT33c. 9/-; EF37a, 9/-;
EBC41. 8/6; UYal, 8/6; ML6, 6/6.
Heater Trans.. 200/240v, 6.3v at 1.5A.
5/9. Mains Trans., 350/350v, Gv, 5V,
4v, 4v, B0 MA, 19/6. V/controls. i-
meg, lin. Sp., 1/- each. Crystal Diode.
1/8. Full range Instrument Wires,
Nuts, Bolts. etc. List. Two-valve +
Rec. Amplifier kit. incl. valves. 59/6.

EF91, EB9I.

Full range Teletron Coils in stock.
Full lists available. RADIO UN-
LIMITED, Elm Road. London. E.17.

Callers to Eastern Road and Hoe
Street, London. E.17. {Telephones:
KEY 4813 & LAR 6377.)

R.F. UNITS Types 26 at 27/6, 25 at
15/-, 24 at 11/-; brand new in origi-
nal cartons. with valves. Postage
2/6. E.W.S. CO.., 6%, Church Rd.,
Moseley, Birmingham,

RAT
the
i

s ¢ 5/~ per tine or  part
f, average tive words to line,
y 2 tines: Box No. 1/- extra,
Advertisement~ must  be epald
and addressed to Advertisement
Manager, °* Practical  Wireless,"
Tower House, Southampton S
Strand, Lendon, W.C.2.

ALl
formers,
ponents, etc. Send Stamp latest list.
FRANKLIN & HALL. 371. Havant
Road. Fariington. Portsmouth. Hants.

WALNUT Radiogram Cabinets of
distinction: stamp details. R. SHAW,
69 Fairlop Rd., E.11.

GERMANIUM DIODES, 1/- each.
Quantities cheaper. BDC, 591, Green
Lanes. London. N.8.

SITUATIONS VACANT

The engagement of persons answering these
advertisements must be made through a Local
Office of the Ministry of Labour or a Scheduled
Employment Agency if the applicant is a man
aged 18-64, inclusive. or a woman aged 18-59.
inclusive, unless he or she, or the employment.
is ercepted from the provisions of the Notifica-
fion of Vacancies Order, 1952,

A.M .t Mech.E.,, AM.Brit.LR.E., City
and Guilds, etc. on ''no pass—no
fee ” terms. over 95% successes. » For
details of exams. and courses in all

CHASSIS, Speakers, Trans-

brancnes of engineering, building.
etc., write for 144-page handbook,
free. B.L.E.T. (Dept. 242B), 29,

Wrignt’'s Lane. London. W.8.

T/V AND RADIO.—A.M.Brit.I.LR.E,,
City and Guilds, R.T.E.B. Cert., etc.,
on ‘“no pass—no fee ' terms. Over
9570 successes. Details of exams.
and home training courses in all
branches of radio and T/V,; write for
l44-page handbook—free. B.L.LE.T.
(Dept. 242G), 29, Wright's Lane,
London. W.8.

CITY AND GUILDS (Electrical, etc.)
on “no pass—no fee’ terms. Over
95¢% successes.  For full details of
modern courses in all branches of
Electrical Technologv send for our
144-page handbook—fres and post
free. B.I.LE.-T. (Dept. 242A) 29,
Wright’s Lane. London. W.8.

MECHANIC REQUIRED for duties in
the Departmment of Physies; good
knowledge in electronics essential.
with experience in instrument mak-
ing and repairing: duties will include
maintenance and construction of
electronic, laboratory and experimen-
tal apparatus: weekly rate of pay
£9/5/2 (44 hours). Written applica-
tion should be addressed to the Head
of the Department of Physics, Chel-

se Polytechnic, Manresa Road,
5. W.3.
WIRELESS STATION SUPERIN-

TENDENTS required by the Nigeria
Posts and Telegraphs Department for
one tour of 18 to 24 months in the
first instance. Option of appoint-
ment (a) on temporary-terms with
salary scale i(including expatriation
pay) &£864. rising to £1.392 a year.
Gratuity at the rate of £100/£150 a
year, or (b) with prospect of pen-
sionable employment with salary
scale tincluding expatriation pay}
£1750. rising to £1.175 a year. Out-
fit allowance £60. Free passages for
officer and wife. Assistance to-
wards cost of children’s passages
or grant up to £150 annually for
maintenance in U.K. Liberal leave
on full salary. Candidate must have
had wide practical experience of
modern radio technique and equip-
ment, in particular V.H.F. equip-
ment, and preferably also V.H.F.
multi-channel equipment. Write io
the Crown Agents. 4. Millbank.
London, S.W.1. State age. name in
block letters. full qualifications and

experience and quote M2C/30086/PU.
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Co-ax. Tape Recorder Com- -

SEND FOR LIST Auto-record
Changers. brand new, now available;
Metal-cased Power Supply, 200 vdc,
30 ma and 6.3v 1 amp. fully smoothed

with metal rectifier, 25/-: Battery
Charger, 6v 1 amp_. 25/- or ditto
6v and 12v, 30/-; Filament Trans..
6.3v 14 amp.. 6/3.—GLADSTONE
RADIO. Gladstone Place. Newton
Abbot. Devon.

0-2mA METERS.—0-200mA 2in. T.C.
Meters. with a basic movement of
2mA M/C. 7/6 each: 0-500mA M/C.
2!in.,, 9/6 each; Dual Range M/C
Volt Meters, 0-15v and 0-250v., com-
plete with test prod, 15/6 each:
0-1maA. 2in.. M/C Res. 100 ohms,
14/6 each. The latest '* Ferrite " Rod
Aerials. medium wave only, 8/9;
Long and Medium Wave 12/9 each:
Avo Model 7 Multi-Meter for sale.
perfect condition, £12/108/-, for caller
only. SERVIO RADIO, 156-8, Merton
Rd., Wimbledon, S.W.19. (LIBerty
6525.)

UNIVERSAL METER, Taylor Model
90A. BS.89. first-grade accuracy. 1,000
0.p.v.. AC/DC, £8/10/- only; also
Valve Tester, 45A/S, with adaptors
measuring mutual conductance of
almost all modern valves, £14, both
in perfect condition, practically
new. Write: STRAUSS, 5, Gloucester
Ave., Slough, Bucks.

VALVES
WINWOOD FOR VALUE.  EF91.
EB91, 6 for 32/6; EF37a, 9/-; 6K3.

807. 6SN7, 6SL7, 6V6M, 7/6 each, 6
for 41/6. New stock, 25mf/25v and
50mf/50v, 16/- doz.. 450v Electrolytics,
1/6, 16mf 2/4, 8xlémf 3/6,
3/9, 32x32mf 4/9, 0.1-350v

500v 7d., .05-500v 7d. Full de-
tailed lists available, WINWOOD. 12,
Calrnarvon Road, London, E.10, (Mail
only.)

VALVES, New, Tested and Guaran-
teed. Matched Pairs, KT66, 25/-;
6VEG and GT. 17/- per pair: 6K8G.

6Q7G, 6SNTGT, 6SLTGT, 6AT6, 6BE6.

6BR7. 6BS7. 6SAT7. 6SJTGT. 6SKT.
6X4. 6X5GT, 8/-; 1IR3, 1T4, 185. 3V4.
6AMS6, 5763. Y63, 6U5, 7/6: EBC33.
5U4G, KT33C, 25A6G. 12AT7. 8/6;
PL81. PL82, ECLB80. 1H5. IN5. 10/6;
12AX7, 6/9. Coax cable. stranded,
75 ohms {in., 6d. yd. R. J. COOPER,
32. South End, Croydon, Surrey.
(CRO. 9186.)

NEW SURPLUS : XH. XP (1.5), 2X2,
VUI120A. VU111, 6AG5. 3/6; VSI110A,
1A3, 114, 6F8. 4/6; 6AMG, 6ALD, 6J6,
6C4. 3D5. EF91. EB91, EF50, 5/-;
EF39, 0Z4A. 6/-; 6U5G, 6BS7, 6AKS5,
6SNTGT. EL32. 6/6; EF50 (SYL).
6V6GT, X66, 5Y3GT, EF37, EL91, 7/6;
ECH35, 10/-; 6AGTM. 12/6; plus 6d.
post. ANGLIN, 160, Clecthorpe Road,
Grimsby.

WANTED, Valves 5Z4. ECL80, EY5I1,
EF80. KT66, 6U4GT. KT61. and all
T.V, types; also P.M. Speaker Units,
34in., 5ir., 6%in., 8in., 10in.: prompt
cash. WM, CARVIS LTD., 103, North

St.. Leeds, 7.

45/- OFFERED for 813 Type Valves:
any quantity purchased. Write:
PYPE-HAYES RADIO. 606, Kings-
bury Road, Birmingham. 24.
VALVES WANTED. EB91. EF80.
ECL80, PL81, EY51, and all TV. types.
5Z4G, 6Q7. etc.. etc. Brand new
only, prompt cash. Send us your

RADIO HAM SHACK LTD..
Bradford. 1.

offers.
155. Swan Arcade.

ALL TYPES of Valves required for
cash, State quantitv and condition.
RADIO FACILITIES LTD.. , Chal-
¢ot Road, N.W.1. (PRImrose 9090.)
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LOUDSPEAKERS repaired promptly.
MODFL LOUDSPEAKER SERVICE,
Bullingdon Rd., Oxford.

EDUCATIONAL

MERCHANT NAVY and Air Radio.—
Here is an opportunity to train as
Radio Officer. The big liners are
open to vou. but you must qualify for
ihe P.M.G. Certificate. Day. Evening
and ' Radiocerts @ postal courses.
Estd. 30 years; s.a.e, for prospectus
from Director, THE WIRELESS
SCHOOL, 21, Manor Gardens.
London, N.7. (Tel.: ARC. 3694.)

FREE ! Brochure giving details of
Home Studv Training in Radio.
Television, and all branches of
Electronics, Courses for Lhe Hobby
Enthusiast or for those aiming at
the A.M.Brit.I.LR.E., City and Guilds,
R.T.E.B and  other Professional
examinations Train with the college
operated by Britain's largest Elec-
ironics organisation; moderate f{ees.
Wnte to E.M.I. INSTITUTES, Dept.

W.28. London, W.4.

THE INSTITUTE of Practical Radio
Engineers Home Study Courses are

Suitable coaching text for I.P.R.E.
and other qualifying examinations.
ees  are moderate. Syllabus  of

.seven modern courses post free from
SECRETARY, I1.P.R.E., 20, Fairfield
Road. London, N.8. _
SEE THE WORLD as a Radio
Officer. Short training: low fees;
scholarships; boarding-day students.
Stamp for prospectus. WIRELESS
COLLEGE, Colwvn Bay.

WIRELESS.—Day and Evening Class
‘instruction for P.M.G. Certificate of
‘Proficiency and Amateur Wireless
Licence. Morse instruction only if
required, also postal courses. Apply
B'S L D.. 179, Clapham Rd.,
London, S.W

SCHOOL OF MARINE Radio and
Radar (A.S.T.}), Hamble, Southamp-
ton, approved by Ministry of Educa-
tion, offers courses for Merchant
Navy Radio Officers, M.O.T. Radar
ceres. Marconi Scholarships avail-
a?le. Apply COMMANDANT, quoting
Al2.

MERCHANT NAVY Wireless School,
Overseas House, Brooks' Bar, M/cr 16.

ﬁﬁRSE CODE Training

Send for the Candler
BOOK OF FACTS
It "gives details of all Courses which include
a Special one for securing amateur licence.
CANDLER SYSTEM CO. Dept. 5LO
52b, Abingdon Road, London, W.8.
Candler System Co., Denver, Colorado, U.S.A.

Don't scrap that
failing car battery
or radio cell  Try
Renewbat condi-
tioner. Works like
Simple and safe to
use. Full instructions. Car size
3/-, p.p. 6d. ; Radio size /9.

CHAMPION PRODUCTS,
43, Uplands Way, London, N.2i.
Phone : LAB 4457

ANNAKIN'S Great Bargain

A HISS FILTER CHOKE which reduces
surface noise from badly worn records.
Fully screened, Easily installed. A very
real improvement. Limited number only.
At the very special price of only 10/- each,
post paid U.K. and Eire. W.0. only.
Money Back Guarantee. Write now for free
list of other bargains.

25, ASHFIELD PLACE, OTLEY, YORKS.

a charm.

HIGH FIDELITY—-Bel FM VHF re-
ceivers, from £8, complete and
guaranteed. Full constructional Kkits,
£7/5/-, coilsets and separate parts.
Lists, 1/-, New ‘' Mullard” point
four per cent., amplifier, £19. BEL
SOUND PRODUCTS CO., Marl-
borough Yard, Archway, London,
N.19. (Nr. Archway Northern Line, 25
mins. West End.) Tel. ARC. 5078.

CONDENSERS, new silver
mica, 330v. 50. 60, 70, 140.
4.000 pf., 10/- per 100. Condenser,
slightly marked, mixed values, 5-4,000
pf. tour choice). 5/- per 100. Mail
orders only. J DUCK, 97, Belgrave
Road, Ilford, Essex.

MIDGET AMPLIFIERS, £3/19/6,
p. p. 2/6, having built-in power-
pack for 200-250v A.C. Dimensions
10 x 3 x 24, fits all normal record
plavers leaving room for speaker. ¢
watts quality output, suitable for all
speakers and with standard or L.P.
pickups.  Valves 6J7 and 6V6 avail-
able at 20/- per pair extra if re-
quired. Other models from £4/12/86,
also cabinets and accessories,
SPECIAL : OQOur new RDJ midget 4
watt dmphﬁer to fit  into  the
Philip's ** Disc Jockey " is now avail-
able. Send 6d. for new 8 page illus-
trated catalogue. ELECTRO-ACOUS-
TIC LABORATORIES Tain, Ross-
shire, Scotland.

LOOK!

@ FITS IN THE POCKET @ SELF-
CONTAINED BATTERIES

" These are features of the
C“TWIN? ONE-VALVE
PFPOCKET SET
which you can build usmg our clear
drawmgs and instructions. he re-
ceiver is designed around the famous
" twin "' valve now available as a British
all-dry midget type. The aerial and
batteries are self-contained, and the re-
ceiver is small enough to fit in the jacket
pocket. The set can be used indoors
or out, giving powerful headphone re-
ception of many stations on the medium
waveband. [t can also be adapted for
long waves. Fully illustrated instruc-
tions and point-to-point wiring diagram.

/'; Post

Free

This offer applies only to Gt. Britain,
frish Republic, and Northern Ireland.

SWIFT RADIO,

BATH ROAD, WILLSBRIDGE,
Nr. BRISTOL

surplus

Price

102,

TELEKIT SUPPLY

Chantry Lane, Bromley, Kent.
Please mention P.W. and enclose 6d. postage

VALVES. NEW & SURPLUS, GUARANTEED
Q74 4'-  6BRT  8/6 | 12A6 1299
4 5/6 6BS7 7/- | (solled) 5/-
ILN5(soiled) 6BW6 /6 | 15D2 4/-

3/- 6CH6  6/6 | 19AQ5 10/-
155 6/-  6J5 5/~ | EF50 50
T4 8/6 6V6 Y- | W1 50-
105 6/- | 6X4 6/6 | 1B2¢ 35/
av4 6/6 | 6X5 7/~ | 6AK6 6.8
5763 8- | 7D5 8- | 6AQ5  8/-
6A8 8/- | 708 6/- | 6SLT  7I6
6ALs  6/- | TH7 8/- | 6US 8/-
6AME  6- | 7S7 6/- | 1457 -
6AT6  7/6 | 9D2 5/- | 12AT6  7/8
6B8 6/~ | 11D3 6/- | 13D1 7
6BA6  6/- 12BES  6/6 | 50C5 8
6BES 6/-

BECKENHAM, KENT
rHE SHOP FOI THE CONSTRUCTOR

NOW OPEN AT 104, HIGH STREET.
BECKENHAM 3720
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1.900.,

ALUMINIUM. CHASSIS made to your

requirements; 16 & 18 gauge; any
quantity, large or small. We wiil
be pleased - to quote. MACHINE

CONTACTS, Building 336, Hurn Air-
pmt Chnstchurch, Hants

SERVICE SHEETS, T,V. and Radio,
over 2,000 models, sale or hire; Valves
and Components. S.A.E. with en-
quiries, W. J. GILBERT, 24, Frith-
ville Gardens, London, W.12.

T.V. 12in. CHASSIS, 97/6. Complete
Chassis by famous manufacturer,
easily\'adapted to Channel 3; R.F.
E.H.T. unit included; drawing free;
easily fitted to table or console model.
Owing to this Chassis being in three
separate units |(power—sound and
vision—timebase) inter-connected, this
Chassis is less valves and tube, but

see our catalogue for cheap valves,
Our £5 Tube fits this Chassis, List
of valves by request; carr. 5/-, Per-

sonal shoppers can see a demonstra-
tion model working. DUKE & CO.,
621, Romford Rd_, London, E.12.

AMERICAN RADIO Plans and De-
vices. Now available. Hundreds of
new and startling devices you can
make. Only designs of this tvpe
available in UK. Receivers, waikie
talkies, amplifiers, recorders, nagic
eve alurms, etc.. etc. Full lists, data.

illustrations Free for stanip. Send
today. — A.P.S. (PW), Sedgeford,
King's Lynn.

BOOKS

AMERICAN MAGAZINES.—One-year
‘Audm Engmeermg“ 35/-, specimen

copy, 3/6; ‘' Popular Science,”’” 28/6;
* High Pidelity.” 50/-, specimen copy,
4/6. Free booklet quoting others.
WILLEN LTD., Dept. 40, 101, Fleet
Street. London, E.C.4

1.P,R.E, TECHNICAL PUBLICATIONS.
6,500 Alignment Peaks for "
heterodynes, 5/9, post free. Data
for constructing TV Aerial Strength

Meter, 7/6. Sample copy The
Practical Radio Engineer, quarterly
publication of the Institute, 2/-;

membership and examination data,
1/-; Secretary. I.P.R.E., 20, Fairfield
Rd.. London. N.8.

HIGH FIDELITY
COMPONENTS IN STOCK FOR THE
MULLARD 5-10
OSRAM 912 AMPLIFIERS

Price lists and 48-page catalojue free an 1equest o

J. T. FILMER,
MAYPOLE ESTATE, BEXLEY, KENT
Tel : Bexleyheath 7267,

ASTRAL RADIO PRODUCTS

“JIOME RADIO,” 32-page booklet fully
illustrated. Simple wiring instructions for

Crystal Set, 1-. 2-, 3-Valvers, etc. 2f-,
postage 3d.

T.R.F. COILS for All Dty 2 Band 3. Push-
button 4, etc- /8 pair, postage 6d.

" K" COLLS A.C. Bandpass 3, 3/3 each,
postage 6d,

FRAME AERITALS, m.w.. 5/-. Postage 4d.

138, THE RIDGWAY, WOODINGDEAN,
BRIGHTON, 7

P 1-Finger Pianists

Build your own electronic’ keyboard
and play everything! Send for iree
leafiet. Guitar, cello, iute and trumpet
are all easy. Write now...

C &S, 10 Duke St., Darlington,
Co. Durham
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The COMPLETE HOME
ENTERTAINER . .. The
‘EDITOR’
TWO-SPEED

Suitcase
Tape Recorder

Ideal for pre-recorded tapes

Shown  without lid.
H.P. TERMS

10%; deposit with
balance spread
over 12 months.

Kasy to carry —Easy to look at. Operating
height only just over 5 inches. The ~ EDITOR’

is the smallest mains oper-
45 Gns.

ated fully automatic two
speed portable tape recorder

with Tin. spools on the market. (Carr. & phe. 15
Complete with Microphone & 1,200ft. Tape.
SPECIFICATION * Twin track heads. * Three high
grade specially designed motors. * INDEPENDENT BASS
AND TREBLE CONTROLS FOR RECORDING AND
PLAYBACK. * Amplifier may be used independently for P.A.
* 4 watts output. * Positlive servo braking on all functions.
* Size only 16%in. x I2in. x 3in. (without lid), * Radio,Gram
and microphone inputs. * For 200-250 v. A.C. mains.

The EDITOR SUPER-

55 Gns.
e.ac. MAIL ORDER SUPPLY CO. e rodio centre.

33, Tottenham Court Road, London, W.1. MUSeum 6667.

The luxury tape recorder at the popular price
Complete with Microphone and 1,200ft. Tape.

e

If you lack the qualifications which
d get you a better job; more pay
ou wish to

and quicker progress; if
ollege can

how The Bennett

training; if you wish to learn
how Personal Postal Tuition
can prove that you are cleverer
than perhapsyou think you are
*—if you like the idea of
studying in your own time,
at your own pace, with your
own tutor guiding you, helping
you, teaching you by post—
send at once for this recent-
ly published importaat
book—‘Traip_ your mind to
SUCCESS’. It is quite free.
Just fill in the coupon below
and name the subject you are
interested in (some of the many

urses available arc listed
here). Then send in the coupon
tous DAY. You will never,
never regret it. Buc do it today.
Act NOW !

Accountancy Exams:
:ueﬁmur‘l Exams.

Civil Service
Costin

Englii

General Education
Journalism

Engines
Draaghtsmanship
Electrica) Eng.
Fire sermg
i Eng.

Motor Enginesring
Quantity Burveying
Radio Eng. Police Sudjects
Slmmmh?
Secretarial Exams.
Sherthand

Short Stery Writing
and many others
OF EDUCATION

GENERAL CERT.

HES '

| Ry COLLEGE; /%oy

H COULD BE THE TURNING~
IOEPT. 104F), SHEFFIELD -

* Please send e, without obligation, a free covy of POINT 1K YOUR LIFE.

8 “Trainyourmnd to SUCCESS” and the College |,

4 Prospectus on:

SsussECT

snane

8 ADDRESS

. AGE (if under 21)

) Please write in Block Lettere

.

HANNEY of BATH offers:—

OSIRAM 912 Erie resistor-pot, kit with ceramic tube
very highly recommended. 29’6 ; Lab resistor kit, 32!
condensers, 55{-. PARTRIDGE Components, with-loose lead
ferminations, Mains trans.. 44/- ; Smoothing Choke. 29/6 ; Out-
put trans., '9. Price includes Partridge carriage/packing
charge. Printed panel, 14'6. W.B. chassis. 28/6. DENCO 16 S.W.G.
Ali-Chassis with beautiful Bronze Front Panel. 21'-. (Printed.)

resistors.
4; T.C.C.

S.A.E. List.
MULLARD 5 VALVE, 10 WATT AMPLIFIER, T.C.C. Con-
densers. 45'- ; Brie resistor-pot kit. 37/6 : Elstone Mains trans..

36'- : Elstone Output trans. 45’- (both types); Denco chassis,
14 8 ; Printed bronze panel l4in. x 5in.. °6. Small parts as per our
list. 'Matched valves available for both the above designs.

FREQUENCY MODULATION. For Wrotham high fidelity
transmissions. DENCO technical bulletin giving circuit and
point to point wiring diagram for building an F.M. Feeder unit,
1°9, post free. Wec have all components available. Priced parts
1ist on application.

HIGH FIDELITY SPEAKERS. W.B. HF810. 80/6 ; W.B. HF912,
67 - : W.R. HF1012 (3, 7.5 and 15 ohm. coll), 77/8. G.E.C. type FR
metal cone, £8/15 -. Goodmans ~ Orlin 111.”" £9/15/-.

COILPACKS,
and CP 3500 pf., 42/8. OSM
50'- : TRF, 40,- : HF stage for HO pack. 20/-.
by Weymouth, Osmor, Wearite, Denco, R.E.P.

DENCO, CP 4'I, and CP 4'M. 33:4 : CP 3/370 gf.
OR *~ Q' HO. 48 - : LM..40'- : Batt..
We stock COILS

WIDE ANGLE €0OMPONENTS, ALLEN. Teleking .Chasgis.
0'- ; Coilsets (TK and Super-Visor), 44/8 : 1,0.308, 40/- : F0.305,
21 - . DC.300c.. 39/6 : FC302, 31/- : GL.16 and 18, 7'6 each : SC.312,
21/- 1 AT.310, 30/-: OP.117, §’-: BT.314, 15/- . DENCO Chassis
Magnaview. 376 : Chassis. Super-Visor. 51/8 ; Coilsets Magna-

/A FCAl. 31/- ; WA/LC1 and WCI,

view, 41/2 ; WA/DCAL. 43~ . 31/~
7 8 each ; WA/FMAL, 21/-; WA'LOTI, 42/- ; WA/FBTL, 18'-.

Scnd 6d. stamps [or our General List of components for View-
master, Soundmaster, Williamson Amplifier, Teleking. Magnaview
(Brimar and English Electric large screen TV), Super-Visor. Mul-
lard Universal, Close tolerancc Silver Micas. etc.. etc. Please
add 1 - postage to orders under £1 and 2/- above.

L. F. HANNEY
77, LOWER BRISTOL ROAD, BATH

Tel.: 3811

BUILD THIS AMALING RADIO:

POWERFUL! PERSONAL! PORTABLE!

- 30/-

POST FREE

@ Selective tuning.

Acorn low drain
valve.

Loud clear tone.

Long range.

No earth.

Short aerial, 2ft.

Welded steel case.
Easy to assemble.

All parts for this set
are sold separately.

Ideal for :
@ Fishing, Camping.
@ Cycling, Touring.
@ On the beach, ctc,

MAIL ORDER ONLY i

This little set was de-
signed to give you a
real personal portable

radio that you can enjoy
anywhere without disturbing others,
Use it on camping trips, in bad, in your office,
or just anywhere. Send 2/- for layout. Wir-
ing diagram and Component Price List.

Details of our 30/- Short Wave Receiver are now ready.
2/- Sor Layout, Circuits and Component Price List.

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

11, OLIVER ROAD, LONDON, E.17

Send
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PRACTICAL WIRELESS

Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS

No. of
Blueprint
CRYSTAL SETS
1/6d4. each
1937 Crystal keceiver ... PWTI*
The * Junior >’ Crystal
Sct o PWOar
2s. cach
Dual - Wave “ Crystal
Diode ™’ ... PWYs*

STRAIGHT SETS

Battery Operated
One - valve : 2s. each
The ** Pyramid ** One-

walver (HF Pen) . PW93*
The Modern One-

valver . PW96*
Two-valve ; 2s. cath
The Signct Two (D &

LF) . e PWT6*
3s. each.
Modern Two-valver (two

band receiver) o PWo9g*

Threc-valve : 2s. cach.
Summit Three (HF Pen,

D, Pen) ... Pwa7*
The ** Rapide’ Straight

3 (D, 2 LF (RC &

Trans)) ... PwWg2+
F. J. Camm’s ** Sprite ™

Three (HF, Pen, D,

Tet) ... .. PW8T*
3s. each.
The All-dry Three PW97+
Four-valve : 2s. each.
Fury Four Super (SG,

SG, D, Pen) ... .. PW34CH*

Mains Operated

Two-valve : 2s. each.
Selectone  A.C. Radio-

gram Two (D, Pow) ... PWI19*
Three-valve : 3s. 6d. each.
A.C. Band-Pass 3 PW99*

Four-valve : 2s. each.

A.C. Fury Four (S8G, SG,

D, Pen) PW20*
A.C.  Hall-Mark (HF

Pen, D. Push Pulh .. PW45*

SUPERHETS

Battery Sets @ 2s. each.

F. J. Camm’s 2-valve
Superhet ... Pw3s2*

Mains Operated : 3s, 6d. each.

No. of
Blueprint

SHORT-WAVE SETS

Battery Operated
One-valve : 2s. ecach.

Simple S.W. Onc-valver PWEg*
Two-valve : 2s. cach.
Midget Short-wave Two

(D, Pen) Lo PWaRA#

Three-valve : 2s. each.
Experimenter’s Short-

wave Three (8G, D,

Pow) ... . PW30A*
The Prefect 3 (D 2 LF

(RC and Fldns)) . PW63I*
The Band-spread S.W.

Three (ItF, Pen, D,

(Pen), Pen) .. PWe6s*

PORTABLES

1s. 6d.
The = Mini-Four ™ All-
dry (4-valve superhety

MISCFLLANEOUS

2s. cach.

S.W. Convertor-Adapter
(1 valve)

(2 sheets), 7s. 6d.

The P.W. 3-speed Auto-

PWASA*

gram ... *
The P.W. Electronic Organ U
(2 sheets), 7s. od.

TELEVISION

The Practical Television Recciver,
(3 sheets), 10/6
The ** Argus >’ (6in. C.R. Tube), 2/6*
The ** Super-Vi isor " (3 Sheets) 7/6*
The ** Simplex™ ... L3

All the fallouma bluvnrmh as well as
the PRACTICAL WIRELESS numbers
belowr Y4 are pre-zuar designs. kept in
circulation for those amateurs who wish
to utilise old components which they
may have in their spares bor. The
majority of the components for {hese
receivers are no longer stocked oy
retailers.

AMATEUR WIRELESS AND
WIRELESS MAGAZINE

STRAIGHT SETS

Battery Operated
One-valve @ 2s.

B.B.C. Special Onec-

valver

AW387*
Mains Operated
Two-valve :  2s. each.

“ Coronet "A.C4 ... PWI00*
AC/DC ** Coronet “"Four PWI101*

Consoelectric Two (D,
Pen), A.C. e . AWA403

SPECIAL NOTE

TIIESE blueprints are drawn full

size. The issues containing
descriptions of these sets ure 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 tp PRACTICAL
WIRELESS, A.W. to AmaleurWireless
W.M. o Wireless Vagazine,

Send (preferably) a postal order to
cover the cost. of the Blueprint
(stamps over 6d unaceeptable) to
PRACTICAL WIRELESS, Blueprint
Dept.. George Newnes, [Ltd., Towor
House, Southampton Street, Strand
w.C.2.

Vo, of
Bluepring
SHORT-WAVE SETS
Battery Operated
One-valve © 25, cach,
S.w. One-valver  for
Americin AW429*
Two-valve @ 2s. cach.
Ultra-short Battery Two
(SG, det Pen) WM402+

Four-valve : 3s. each,

A.W. Short Wave World-
beater (HF Pen, D, RC
Trans)

Standard  Four - valver
Short-waver (SG, D,
LF,P)...

Mains Operated
Four-valve : 3s,
Standard Four-valve A.C.

Short-waver (SG, D,
RC, Trans) . WM391+

AW

WM3Ra+

MISCELLANEOUS

Enthusiast’s Power Am-
pliticr (10 Watts) (3/-) WM387*

Listener’s  S-watt A.C.
Amplifier (3/-) . WM392=

De Luxe Concert A.C.
Electrogram (2/-) WM403*

Icu ERY COUIPON

|
This coupon 1 availlabie unul Mar |
7th, 1955, and must accompany ali I
Queries, sent n accord with the I
notice on page 185

PRACTICAL WIRELESS. Mar. 1955 |

 —— s

Published on the 7th of cach month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand. London. W.C.2, and
printed In Engiand by W. SPEAIGHT & SONS, Exmoor Street, London, W.10; Sole Agents for Australia and New Zealand
CGORDON & GOTCH (A'sia). I.ID. South Africa : CENTRAL NEWS AGENCY. LTD. Subscription rate including postage. foi
one year o Inland wnd Abroad 13e. wd. (Canada 1's.) Reglstered wt the General TPost Office for the Canadiun Magazine Pos
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v PRACTICAL WIRELESS

1’0,\, Multirange

1\

1.000 ooy, ACH

66A
160

TAYLOR ELECTRICAL

3 MONTHS
veposit  £1.8.6. And

Meter 1,000 o.p.y.

D.C. pocket size.  21in, scale monthly
Cash Price £9.10.0. £3.0.7,

\lullu'm"l Meter  Portable.

3.C. 5in. «eale

Casn Price £12.10.9,

Signal  Generator 100 Ke/s-
M/~ ash Price £19,0.0.
Write for literature.

monthly
£3.19.8.

monthly

Montrose Avenue, Slough, England.

Deposit £1.17.8.

Deposit £2.17.0. And 3

March, 1955

MONTROSE

MULTIMETER

MODEL #4A

7 Ranges—Voltage : 0-6-30-150-300 Volts } AC. &
Current : 0-30 mA-300 mA-3 Amperes D.C.

Gircuit Tests—Self-contained, easily accessible |} v. cell
provides quick continuity testing,
Reliability—Robustly built moving iron movement, designed
to stand up to everyday use.

Convenient pocket size—Weight 8oz.

Price 3 gns. Prompt delivery.

Please note that other Taylor instruments are available on *' no
interest *" Hire Purchase on a 3 months’ credit scheme.
Alternative Hire Purchase terms for 10 and |15 monthly instalments,
Some typical examples are :

10 MO‘\ITHS

Deposit  189/5.
monthly paymems ox 19/1

15 MONTHS

Deposit  18/5. And 15

3
payments of monthly payments of 13/8.

Deposit £1.5.8. And 13

Deposit £1.5.8. And 10
monthly payments of 17/8,

And 3
monthly payments of
£1.5.1.

payments it

Deposit £1.18.0. And 15
mo_?tlhly payments O

Deposit £1.18.0. And 10
momhly payments of

INSTRUMENTS LTD.

Telephone : SLOUGH 21381/3.

payments  of

J
)
D

Qsram

VALVES

Pointers for Designers

AND CONSTRUCTORS

NUMBER FOURTEEN

N709 OUTPUT PENTODE
‘““ULTRA-LINEAR” OPERATION

Ultra-linear operation makes
possible a simple and
economical 14-watt high
quality amplifier which is
both stable and trouble-free.
Distortion: <0.19% at 11W.
0.5% at 14 W. Input for max.
output 150 mV (r.m.s.)

Output transformer: Primary
inductance 80 M. Leakage
inductance <100 mH. Screen
taps at 209% of turns from
centre tap.

[T

\
gnm j
ST — f“——' 7%
T D)2 F |
" Soon T S G |8
| |
1

2139 730

(S R S Y AV VEVEY,

Further information

The Osram Valve and Electronics Department
THE GENERAL ELECTRIC CO. LTD.,

can be obtained on application to

MAGNET HOUSE, KINGSWAY, LONDON, W.C.2

WwWWwWWw.americanradiohistorv.com
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