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“The October number of HOME MOVIES
and Home Talkies contains an extremely
interesting article by Ern Shaw, in which
he explains, fully and :

simply, how ani-
mated cartoons
may be made at
home by anyone
possessing.a ciné
outfit. The ani-
mated  cartoon
is, as. everyone
knows,. one  of
the most popular
features. of the pro-
fessional screen and
is a form of movie-
making which, per-
haps  more than
any other, holds
out opportunities for
the display of
humour and origin-
ality.  This article
opens up a field full
of possibilittes for
the making of new,
effective and very en-
terfaining pictures.
Read it!

A charming study from the film  Cries of
Qld London,” recently shot tn Clifferd’s Inn, off
the Strand.  These old-world bachgrounds should
#ot be ignored by the amateur.

If you haver’t bought your ciné
camerq vet, here it a reason -for
wetting one ! Don’t forgel that films
ithe -this can nows be raken with
artificigl light indeors:

S

Even if you do not yet possess a
movie camera and projector you will
find a wealth of interesting reading in
the October number, including: The

eart of a Schoolgirl; Editing Your
Summer Shots; The Gentle Art of
Faking; A 'Typical Scenario, by
Adrian  Brunel; A New Com-
petition,

SEND POST-CARD TO.DAY
FOR SPECIMEN COPY

Obrainable from all Newsagents, Bookstalls and

Dealers, or post free 73d, (Subscription vates ; Inland

. and Abroad 7/6 per annum ; Canada /- per anmm)

from George Newnes Ltd., 8-11, Southampton Street,
Strand, London, W.C.2

"JN-l,_.,,; ALl I Geo, Newnes, Lid.
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FOR EVERY SET = there’s a -

-PILOT AUTHOR KIT

CASH s C.O.D - Or Hopo .
EVERYTH'NG RADIO! IMMEDIATE DELIVERY —KITS OR PARTS
CARRIAGE PAID TO YOUR DOOR.

THIS YEAR'S WINNER | SONOTONE 4 1933

H EXACT TO SPECIFICATION A D A P T A G R A M
“ LISSEN SKYSCRAPER 3."” Send !

. Trade Mark
Chassis model, with (Lissen) 5.6, gu o | As :;::’:’::TE e Construcied in Walnut with inlaid Walnus Vencers.
etector and Pentods Valves. Gas! H 3
rice £4/976. H I Anthor’s Kit of specified components
KIT A" with Ready Drilled Panel, but iess
valves and cabinet.

in this week's issue,

Carriage Paid.

P
Balance in 11 monthly payments of 8/3.

onl
v ) Dimensiony 3

—-—u———-—-—__———-.—
amreranrirrraneenn v ssssabEanesieten.

Balance in 5 monlhly pa mentq of BJ’B.

R I GASH width, £11in, ;
i ¢ LISSEN SKYSCRAPER 3.” Send | cARRIA?;E GP?\PD e B deptk, 16iin, :
Cabinet Model.  Compliete with K LI . panel size : 18
Lissen Speaker and Lissen S.8., ’ i ] Or 12 monthly payments of /1. Carriage Paid. :owm dl;n.:;:
Datector and Pantode Valves. Cash B | These are the ;&;rs_ the Author used 18 ; Spupker
Price £6/5/0. Carriage Paid. - H I R € o mpartment,
Balance in11 mnnthly paymentsofﬂls. only % 1 LISSHN two-gang shielded coil wilk 1% x 19% in, 3
. | combined Alament switch ... 17 & gzﬁw%"ﬁ:;
|cosson 'MELODY MAKER. Madel 335, Send i 1 UTILITY 0005 mid. Vg;‘iﬂ; ol s board  amd
Complets with valves, speaker and camet'lo.'- 1 READY RADIO .0005 mid, reaction underside of Lid
Cash Price, £7/17f6. Carriage Paid. { condensor 2 8 gin. - Ready
| Balance in 11 monthly payments of 14/10.  only 1 SOVEREIGN’ 0005 mid. pre 36t con- : %“gimﬂﬁ:;edk
00SSOR ALL-ELECTRIC MELODY MAKER. Scud | 1 ,ruc; T e §D. 0004 mid” fixii 13 6 extra it
I Modet 336. Complete with valves, mbm(tand!"l /1 | piedie ; m xed cont P required.
speaker, Cash Price, £11f15/0, Carriage Paid, i -rcc type 8 0001 'mrcl fixdd
Balance in 11 monthly payments of 267, only ’ condenser .. 13
ICOSSOH MELODY MAKER, Mod‘gl ?134 with Send I 3 ‘I'd(én(acr;vpe ¥o. B0 2 mea) fixcd con s
metallised variable-mu 5.G. an etector / Convart vour exlsting set to
valves, power valve and cabinct. Cash 10 -I % %%Iilé}'gﬂ';‘tj’?&l:lxdl Hsgregi%kel{f-' 40 .MODEL a ﬁ:--iin-graln. x(l,‘Zr:;% tsoe you
!PI‘ILE‘ gﬁ,l'{fﬁ, only l Choke - . w T =8 with vignetted front as illustrated and motor board,
l Balanru in 11 monthly payments of 11f1 [ 1 READY RADIO rtatio 3—1 L.F. Re.uh{‘g? take your own ‘Aelt G:Amnphunie tMotnr and Pickup.
SLEKTUN SGOUT 5.6.3.—S.G,, detector and Send | Transfovimer o e B8 o pnl or eapensiie tools are required to transfurm your
" 3 ) An (less valves 1 BENJAMIN Trinsfoeds . 11 & allom fzisbrug Lfo-
power, Ill)OtCAlLthDrC ]61‘]‘-) 24/8/6. Carri 8/1 I 4 LOTUS 4-pin Valve holders T Ta g senting the professionally-finished appaac-
and cabinet}. Cashor C.O.D. . Carriage 1 R.I. output choke type DY. 25 .. ... 12 & ance of the most luxurious Radio Gramos ’
Paid, ’ ¢ 8. only I b3 LI:W(t:os 600 chins Spaghetti fixed Tl:]'mi Zoemey can buy. 12 monthiy pay- -
thl rent registanes 9 nts of 5:9. . ) i g
I EHEIKE‘E%:(}TTSEH"]FVEE:H:\;%STUMA{GNET With I 1 I-{mlr?qomm 1004 oy Spaghetii fixed Carriage and Packing 2/8 extra, Eogland and wales.
| movING-COIL SPEAKER DE LUXE. With B 1 COTvERN s Chm flament viriabls © © MODEL B with {arrard tara Tns
l ¢-ratio input transformer and protecting grill. f’ I resiatance Type T 36 Double Spring Motor, 1%in. tric’ Motor with
Cash Price, £3/10/0. Carriage laid. order l 1 SOVEREIGN ‘00 DOO ohms volume E“;"];a‘fﬁ;nﬂ’:ﬁf‘ﬁf;'{f{ ?::1‘;, umie Lonteal in %&"dﬁfé
! Balance in 11 monthly paypents of 6/, 1 OC(']’HI;“;I Midrofme : g up, and Volume Coutrul 1%in. Turniuble. Automatie
y 3 BELLING & LEF "I‘erminal Hlocks 2 O r&omplcfe. Avtematic Needle Stop, Auiomatic Needle Cup.
6 BELLING & LEE marked Terminals 1 3 ap - G ) G
EASIWA‘ ! BELLING & LEE Fun,-\-\a:, Battery Cash_or C.0.D. 6 -0.
. cr 12 monthly M or 12 munthly N
: 2 C&,(J‘Iasl d(‘l:;'nfc - ?[! g payments of 12—, 8. rpayments of 13:9. 8.
NO DEPOSIT- Strlct 1 Pancl 14 x 7 ins.. rendy drilied .. 4 0
PrIVaCY NO thifd i PI:'I‘J(.‘:S SCOTT Baseboard, 14} x 18
party collections. We . KIT “ A, CASH OR C,0D, £6 1 0 PETO_SCOTT
deal with you. direct 4 Valves as specified............ £2 2 6
1 CAMCO Ambassador Cabmet CABINET SPEAKER
| EPOSH =20 ¢ PERMANENT MAGNET Send o Walnae) . fr1s o
I MOVING-COIL SPEAKER. (New Lidition). / :
With 3-ratio input trapsformer, Cash Price 6 6 KIT“B” As Kit A; i KIT “G!l Complete FITTED TO CHOIGE
£1/15/0. Carriage Paid. only i Author’s BLUE SPOT 100U
| YALVES, Iess nahmct ; Kit,withvaives,cahinet 5

Balance in 11 monlhl} pavments of 7/9.

l W.B.PERMANENT MAGNET MOVING- Scnd :
11 GOIL SPEAKER,. Type P.M.2. Complete 1/9 H
|:i with 3-ratic transformer. Cash Trice, H
I i £4/5/0. Carriage Patd. only

BLUE SPOT SPEAKER UNIT AND CHASSIS. Send
H EYE 3000, Conn Drce £1/12/6, | Cavriase 5/0
| Daig. !
] Bal only
BLUE SPOT UNIT AND CHASSIS Scnd
TYPE 99 PP.M. Iucluding matched 5/6
Iransformer. Cash Price, £2/19/6.
Balance in 11 monthly payments of 5/6. only

6 m

thly pavments of 5/2.

ATLAS ELIMINATOR. Type A.C.234, Three Scnd
tappings. S.G., detector and power. Ontput : 5/6
120 volts at 20 m/a. Cash Price S2/19/8.
Carrlage Paid, only
] Balance in #1 monthly payments of §f6.

5 GARRARD INDUGTION GRAMOPHONE Send
MOTOR. Tor A.C. mains. Model 202. 4/7
Mounted on 12-inch nicke! motor plate with

Fully antomatic eleciric starting and stopping only
switch, Cash Pricc, £2/10/0. Carriage Paid.

[ Balance in 11 month}y payments of 47,

] REGENTONE W.1.F. H.T. ELIMINATOR for Send
AC.mains, tapped 8.G,, detector and 120150 5/1
v. at 12 mfa, Cash Pricc $2/15{/0. Carciage

§ Paid. onty

i Balance in 11 monthly payments of §f1.

CASH wor ¢.0.D.
Carriage Paid.

£8:3:6

Cr 12

pi}'meﬂ?&nthlv 15,
Carriage Pald,

GASH or C.0.D,
Carriage Paid.

: £9:18:6
! Or1Zmonthly
i payments 18’2
H Carrfagc Pald
IMPORTANT o Ki, miscl-
laneons components
or accessories are available Cash, C.0.D, or uader
our own Easy Way H.P. Sys!em Send us. list af
your wants, We will quote by return without any

obligation, Orders value over 10/- Carriage or
C.O.D. Charges Paid.

B I TN T

4716

payments of 4/6.

or Peto-Scolt P.M.
Moving-Coil Speaker.

In  Randsame  TWalvut |
cabinet  with  contrasting
Waluut  dnfaid  tencers.
Hand  Frepck  polished.
Carefully designed  of
spacially chosen wood {o
provide the prrfect

arousiic condifiors mecess
gary for the rcorved ypep-
dition of the upper and
lowrer wmiusical frepusneics.
Emivcally suitable for 3
or d-vilve reccivers

for which I enclose £ s,
NAME. ,.vvieinn,
ADDRESS ..,..
PR \V

TRV

PETO-SCOTT CO. LTD. 77, CITY ROAD, LONDON, E.C.1 |

West End Showrooms: 62; High Holborn, London; W.C.1,
Dear Sirs,~—Plzase send me C.0.D.fCASTH, ., .

d. CASH/H.P. Deposit, Send me your FREE 1933 Cazalogue.,

Holborn 3248 !
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Il Here’s the Set for YOU!!
Amazing Reception—40-50 Stations
ol . A Triumph of
S UEKTU Easy Construction
SCOUT S.G.3

Simplest of all
sets to build

October 15th, 1932

famous Slektun

. ™| of Parts

Sicktun Dual

*Range Coils. . /
*Cyldon Ganged
Condenser with f ]
Sector Vision

Escutcheon.
T.C.C. Fixed Con.
" densers.

W.B. Valve Holders and
Switches.
Ready Drilled Panel and
Terminal Strip of
“Permcol” non-discolour-
able Ebonite,
Baseboard Assembly
covered with *“Kon-
ductite” metallic screen-
ing material,

b= A1l necessary screws,
terminals, connecting
wire, wander plugs and
flex,

Perfect Results Assured

This super set has been designed so that the amateur

*Kit in-cludes the Complete Kit

FREE Blueprint and Constructional Book

can build as good a receiver as the radio engineer. All g:de, B“gkt °é the Scont SbGE is the most comprehensive
you have to do is to put it together. Every com- dealer or writs for 2 FREE copge o roouen hook  ever printed. Ak your
ponent has been carefully chosen for easy construction

and perfect results. Amazing range and selectivity Use the Coupor

are obtained, and powerful, distortionless performance ¢

is ;ssErecé ]bky 1heS use Q; Slel;tun Dua!ml:%%nge Coils To SLERTUN PRODUCTS LTD., 21 Douglas St., Westminster, S.W.1

and the Slektun Super iranstormer. -U stations .

can be tuned in at full loudspeaker strength—including «,P;l;iﬁsﬁlf: n{duirfiz;heruI:SFn:!Iusﬁrf:jj: OII({:{f. lﬁgg;wttosé&z} "if.iil"f
even Fecamp, a station almost 1mpossible to get with poslage. °

most receivers,
The entire set can be built in an evening hy anyone
—at very moderate cost, Ask your dealer or write Address

for the FREE Constructional Book.

P

SLEKTUN PRODUCTS LTD, 21 DOUGLAS STREET, WESTMINSTER, S.W.1

National
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Let Us Solve Your Radio Problem! See Page 216

Vol. L. No.4. |l .
. Technical Staff:
- H. J. Barton Chapple, Wh.Sch,, B.S¢, (Hons.), A.M.L.E.E.
Frank Presten, F.R.A., W. J, Delaney, W. B. Richardson,

Rounp THE WORLD OF WIRELESS

The West Regional
UNDERSTAND that the West Regional
Station at Watchet is growing by
leaps and bounds. Both of the B500ft.
lattice masts werc completed some time
ago and the building work is well in hand.
It is hoped that the roof will be on by the
beginning of November, and after that the
heavy machinery will be installed without
delay.

The B.B.C.’s Annpiversary
EXT week (commencing November 13th)
will signalize the tenth anniversary
of the B.B.C., and all plans have been
made for the broadcast of appropriate
programmes. A special feature of one
programme will bhe a tour of the twenty-
two studios at Broadeasting House, Vaude-
ville will also figure prominently on the
4 pill of fare,” and judging by the names
of the artists, these should be as good
as any similar items ever broadeast.

When is a Fuse not a Fuse ?

T HE above title was recently adopted in
! an advertisement of a well-known firm
of manufacturers, but the answer they
gave was not the same ag that I gavo to a
man who fitted a 5-amp. mains fuse in the
‘H.T. lead to his three-valve sct. He
‘couldn’t imagine how his valves could
possibly have been burnt cut—and leave
the fuso still intact !

Tone Contrel Transformers
lF vou have not yet tried one of the new
tone control transformers I would
advise you to do so at the earliest oppor-
funity. Besides making it possible to
regulate the loud-speaker reproduction
from a ““bright” to a “mellow™ tone,
‘the tone control transformer allows you
to eut out the high-pitched heterodyne
‘whistle cansed by two stations working on
very close wavelengths. A transformer
of this type can be used to replace a normal
one in any kind of sct without altering
the wiring beyond adding two new leads,
‘which must be joined to a variable resistance
mounted on the panel,

Dark Nights .
IF you are a long-distance fan you will
have noticed the steady improvement
jn reception conditions during the last
few weeks as the days have shortened.
Quite a fow wecks ago I found many of
the Continentals as loud as ever they were

Jast winter, and this seems to agree with the
forecast that reception conditions this
winter are going to be better than they
have been for the last six or seven years.

Bottled Programmes
HE B.B.C. engineers working in their
Research Laboratory at Nightingale
Lane, Clapham, have been able to obtain
much better quality from the new type
Blattnerphones with which they are nmow
experimenting. The Blatinerphone is a
recording machine with which sounds are
impressed on a magnetic tape. You will
remember that the B.B.C. have made good
use of the Blattnerphone on the occasion
of the New Year’s Eve broadcasts, when

o

The Most Modern
Receiver of All!

SONOTONE !
Selective, FEconomical, |

Easy-~to~-Make.

Receives over 40 stations
at full loud-speaker strength, §

See pages 188 and 189.

)

A A {1

excerpts from the past year’s programmes
have been re-broadcast. The new machines
are being used to enable the B.B.C., to
“ bottle ¥ programmes sent out from their
studios so that the sound can later be
impressed on wax discs which will be sent
out to the colonies for re-transmission. We
hope that this is not_going to take the place
of a really high-power 8..-W. station, for
which our colonial cousins have been
asking so long.

Russian Broadcasts for Night Workers
CCASIONALLY Ieningrad, Moscow
and Kharkov broadcast special con-
certs for workers on night shifts, and

these transmissions may be heard until

about 1.30 a.m. GM.T. At 3.30 a.m.
they are daily on the air with physical
cxercises and the early morning gramophone
concert.

Wavelength Changes of Radio Normandie
OWING to morse interference from Bou-

logne and by French coastal shipping,
Radic Normandie (Féecamp) is frequently
compelled to make alterations in its wave-
length. It will be found that it varies
between 222 and 226 metres, and a slight
adjustment of the dials is necessary for
tuning in these broadcasts, )

The World’s Listeners .
TATISTICS recently published by the
International Broadeasting Union at
Geneva show that the total number of
receiving sets in the world to-day is com-
puted at 26,000,000, thus representing a
daily audience of over 100,000,000 lis-
teners.,

The Highest Aerials
URING the past yvear many American
stations have considerably increased
the height of their transmitting aerials,
and WSM, Nashville (Tenn.), claimed that,
with the cxception of the Eiffel Tower,
Paris, which holds the record (300 metres),
its mast was the highest in the world.
Germany, however, contests that Nauen
holds second place with 280% metres.
The world’s record, however, is likely to
be beaten by the students of the Polytech-
nic School at Moscow, who propose to
install a short-wave transmitter on the
summit of Mount Elbrous, some 4,135
metres in height !

British Milifary Band Congerts in Holland
OLLOWING the visit of the Scottish
“pipers” to the Copenhagen FEx.
hibition, it is now stated that the Band of
ihe Royal Horse Guards will give a series
of concerts in Holland during October.
The A.V.R.0O. broadeasting association
has made arrangements for the relay of
one of these performances and re-transmis-
sion through the new 20-kilowatt Hilver-
sum gtation working on 296.1 m.

New Gramo. Records Only for Prague
RAGUE, contrary to the principle
" adopted by _French -studios, has
decided that, in future, only newly issued
gramophone records are to find a place in
its daily radio programme.
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- Round the World of Wireless (continuea)

How Summer Time Affeclts Foreign Time
N October 2, Great Britain, Belgium,
France and Holland reverted to
Winter or Greenwich Mean Time. On that
date Central Europe jumped one hour,
Eastern Europe two hours, and Moscow
local time three hours ahead of our clocks.
Holland, which worked to Amsterdam time,
ig twenty minutes in advance. Kxcep-
tionally, this vyear Rumania adopted
gummer time, but changed over to Eastern
European standard on October 1. This
puts Bucharest two hours in front of us.

Spain and Portugal have made no change.

Land-line Relays for Mediterranean Station
CCORDING to the French technical
press, the 60-kilowatt transmitter
which the State authorities intend to erect
at Biot to act ag the Mediterranean Regional
station will be linked up to new studios
at Nice, Cannes and Montc Carlo, They will
be connected to the transmitter by modern
pupinised cables in order to obtain a fault-
less relay of musical concerts from these
popular resorts.

Leipzig’s High-Power Transmitier
HE bringing into operation of Leipzig’s
150-kilowatter has been somewhat
delayed by technical difficultics, but
readers may possibly have picked up its
hefty signals by the time these notes are
in print. As Leipzig and Frankfurt-am-
Main were to exchange wavelengths, the
Intter’s 17-kilowatt station could not take
the air before itg big brother was ready to
work. No delay has been incurred in the
completion of the Munich (75 kw.) trans-
mitter which, it is hoped, will start up on
Oetober 135,

New Irish and Russian Siations
HIS month may also see the arrival on
the ether of Athlone (60 kw.), which
ceased its temporary operations during
the Tucharistic Congress at Dublin, In
addition, we may expect to hear powerful
broadcasts on the opening of the Noghinsk
(U.8.8.R.) 500 kw. station, which hasg becn
in the hands of Soviet engineers for over
fiftcen months,

Polish Relays for America
OR the benefit of their nationaly re-
siding in the United States, the Polish
authorities have concluded arrangements
for the relay of wireless programmes from
Warsaw t0 America for transmission
through stations in the National Broad-
casting Company’s net.

Fire Detection on Ships
AN appliance for the detection of fires
- on hoard ships has been recently
demonstrated in Great Britain, The appara-
tus uses a selenium cell of a pattern similar
to that utilised in the reproduction of sound
in “talkie” films. When influenced by
a variation in light the cell operates a
relay causing an electric alarm to be rung,
and at the same time flashes a vigible signal
in a convenient part of the ship. By the
same means fire extingnishing chemicals
c¢an be released automatically at the point
where the outbreak has occurred,

Italy Completing Land-lines
AILING the proper land-lines, up to
the present, Italy has not been able
to take part in the all-Europe Concerts
Which, by arrangement with the Inter-
national Broadcast Union, are givén at

‘transmissions,

I R | 1

INTERESTING & TOPICAL"
PARAGRAPHS ‘

i 1l |

- L —y
S — -

regular intervals throughout the vyear.
Work is now being carried out to remedy
this defect, and on January 13, 1933,
almost all British and Continental stations
will link up for the relay of a special concert
or operatic performance broadcast from
Rome. . e

NewTelevisionReceiver
for receiving  both
English and German
with
image adjustor.

Additiona! Wavelengths for Spain
ROM a report réceived from Madrid,
it would appear that the Tnternational
Broadeasting Union is endeavouring to
obtain twenty-three extra wavelengths
comprised in the bands 555-810 metres
and 1,050-2,000 metres. As these channels
are mainly used by shipping and aviation,
it iz doubtful whether this concession
will be granted to the broadcasting stations,
In connection with this request, the Italian
representatives at Madrid have put forward
a proposal to the effect that listeners in
the interestcd countries should bear the

SOLVE THIS!

FROBLEM No, 4,

Smithkins had made a three-valve receiver,
using the usual 3.G. detector and power-valve
arrangement.  Bigoal strength was very much
below that expected, and when tested all
wiring was in order and all components were
0.K, Tests with a miliameter showed that
the anode current of the first two valves was
eorrect, but that for the output valve was
higher than it should have been, The vaive
was not defective, and H.T', and G.B. values
were correct, What was wrong ?

SOLUTION TO PROBLEM N9, 2

The gections of the windings provided resonianl circuils
which accounted for the break-through.

The following readers received books in connection
with Problem No, 2: W. J, H, Webb, 84, High Stree,
Blackwood, Mon.; E. A. Randerson, 3584, Upper
Town Strecet, FPramley, Leeds; Alfred Laurenson,
81, West End Road, Haydock, Nr. 5t. Helens, Lancs.

cost incurred by the change-over, should
it come to pass, of shipping and aviation
to other wavelengths. This would mean,
no doubt, a slight increase in the cost of
the lcence.

Oslo’s Interval Signal
HE musical box which is uged at Oslo
{Norway} for the opening and in-
terval signals was designed by the Hun-
garian Engineer who .devised the original
apparatus adopted by the Budapest studio.
The signature tunc used for the opening and
closing of the station consists of a few bars
of the Norwegian national anthem, and the
few notes heard between programme items
are a condensed theme taken from Grieg's
opera Sigurd Jorsalfar,

New Duteh Broadeasting Company
N additional broadeasting company
has sprung up in Holland ; it is the
H.IR.0., which inclndes wvarious social
and religicus bodies. It has been allotted
a few hours weekly, and will
broadcast through the Huizen
station on 1,875 metres. In
addition to propaganda relating
to the aims of the organisers,
we may hope to receive from
this source entertainment in
the form. of gramophone
reeitals,

Sponsored Broadcasts in U.S.A.
EVENUE derived from
sponsored broadcasts i
the mainstay of most American
studios. One hour’s programme
on the Columbia Broadeasting
system of cighty-two transmitters
costs the advertisers approximately
seventeen  thousand  dollars, The
WEAY (New York) chain run by
the National Broadcasting Company
charges $12,886 for the same period of
time, and if it links up with WJZ (Bound-
brook) ecoast-to-coast unit a further ex-
pense of $11,740 is incurred. For the trans-
mission of a publicity concert through all
the main networks the fee amounts to
roughly $35,000. In addition to this large
sum, the artists must be paid separately
by the firm taking the air, and an announcer
specially engaged.
Matched Tuning Assernblies
T is very noticeable this season how the
component manufacturers are using
their utmost ingenuity to simplify the task
of the home constructor. For instance,
there are now two or three firms, including
Colverns and Formo’s, who zupply a com-
plete tuning assembly consisting of the
necessary matched coils mounted on an
aluminium baseplate, with a ganged con-
densger already accurately * trimmed.”
This latter point i3 particularly good, be-
cauge it saves the constructor an infinite
amount of trouble, and he has the assur-
ance that the job of trimming and matching
has been done precisely by the use of instru-
ments not available to the average amateur.
Radio-Gram Switch as Well
'HE first-mentioned firm has carried the
simplification even a step further by
including, with the wave-change awitch,
ancther for bringing the pick-up into cir-
cuit. . Thus, when the switch points to the
left the set is in the medium-wave position.
Turning it through sixty degrees (it is then
upright) operates the pick-up switch,
whilst tarning it over to the right sets the
tuning to long waves, '
’ (Continued at foor of page 184.)
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Curing ComMON REecCEIVER FAULTS

How to Track Faults in Your Receiver, and the Remedies to Apply.
By FRANK PRESTON, F.R.A.

FLASH -Lare BRirsmey
Fig. 1.—The simplest form of tester,

! HANKS to the very explicit and easy-
to-follow wiring plans, such as are
frequently given in this paper, the

construction of a radio receiver is so stmple

that it can be undertaken with confidence
by any person of reagonable mechanical
inclination. This iz all to the geod, so
far as making a receiver is concerned, but
trouble sometimes follows due to the set

“going wrong.” Most frequently the

cause i3 something quite trivial, but is

nevertheless difficult to trace without a

knowledge of the correct procedure to

adopt. It is the system of tracing faults
which is most important, for once a correct
one is established it is not usually a difficult
job to locate any kind of fault, There are
four distinct classes into which most of the
more likely faults are divided; these are

(1) a complete cessation of signals, (2)

a falling off in signal strength, (3) inter-

mittent reception and (4) reception accom-

panied by crackling sounds, and the
procedure varies slightly in each case.

When Reception Fails Entirely

Tt is generally fairly easy to find what is
wrong when reception fails entirely, First,
suspect the aerial and earth wires if these
are fairly old: ascertain that the down-
lead is not broken and that it makes good
contact with the lead-in tube. Trace the
wire from the lead-in tube to the aerial
terminal and make sure there is no break.
Thiz sounds very elementary, but the
writer has come across more than one case
‘where a flexible wire has been broken,
‘although the break eould not be secn, due
to the insulation covering it. If any doubt
‘exists therefore, it is well to remove the
wire and test it for continuity with a flash-
lamp battery and bulb (see Fig. 1). Failure
of the bulb to light, or an intermittent light,
indicates a broken wire. A bad earth
connection is hardly likely to stop recep-
tion entirely, but it can do 8o in some cases.
With a “ buried plate ” kind of earth, the
wire usually comes adrift just where it is
soldered to the plate, Should the aerial
and carth wires prove to be in order, test,
in a gimilar manncr, the loud-speaker and
battery leads, replacing any doubtful ones.
The state of the hatteries can generally be

judged bv the time from which they were

-
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Fig. 2.—The way to test a transformer winding.

last charged or replaced, but they o¢casion-
ally comc to an untimely end by being
short-cirenited, so it is as well to test them
before looking at the set itself. A voltmeter
or flash-lamp bulb is most useful for this
purpose, but the tests must be applied
whilst the set is switched on, or in other
words, whilst -the batteries are ‘ under
Ioad ** because run-down batteries will often
give a fairly good voltage reading when dis-
connected from the set, Connect the volt-
meter or bulb across the accumulator
terminals first ; there should be a steady
reading of -2 volts per cell or a constant
light in the bulb. The most satisfactory
way to test a high-tension battery is to
measure the voltage between each 6-volt
tapping, since one faulty cell can spoil
the performance of the whole battery. If
the voltmeter is a low-resistance one, do
not keep it in contact for wmore than a
second or 80 ; the same thing appliez when
testing the cells with a 6-volt bulb. Any
faulty section of the battery may be short-
circuited with a piece of flex and two
wander-plugs. If an eliminator is employved
for H.T., the voltage at its terminals can be
measured with a high-resistance voltmeter.
When the batterics have been checked,
test the loud-speaker with a 2-volt acou-
mulator. Connect one lead to an accumu-
lator terminal and touch the other lead
againgt the second terminal; there should
be a distinct ©“ plop * both as the conneetion
is “made” and * broken.” Next, look
to the set and make sure that there are no
loose connections, and that the valves are
firmly in their holders, Try changing over
two of the valves as a further check on their
contacts, To make surc that high-tension
current is passing through the output valve
take out the H.T. wander-plag and replace
it ; two distinct clicks should be heard in
the speaker. If the clicks are not heard
there is a break in the anode circuit or else
the valve is faulty. Tedecide whether or
not the valve is wrong connect a high-
resigtance voltmeter between the negative
filament terminal and the anode terminal
of the walve-holder. If the voltage is
normal the valve must be wrong, or else it
is not receiving the proper L.T. current.
Test for the latter possibility by conneeting
a voltmeter or flash-lamp bulb across the

filament terminals., If the enrrent is not
reaching these points there must be a
break in the wiring or the filament switch
is not making proper contact.

A Burnt-out Transformer or Choke

I no reading, or even a low one, is
obtained between the anode and H.T.— the
fault is more likely to be elsewhere. In
sets employing a choke or transformer in
the anode cireuit one of these eomponents
is probably “ burnt-out.” To test, connect
s loud-speaker (or phones) and a battery
across each winding in turn as shown in
Fig. 2. When connection X is made and
broken a distinct plop should be heard in
the speaker. Do not mistake a feeble single
“click ” for the double “ plop” because
the former will probably be heard even if
there is a break in the windings. Having
made sure that the last valve is functioning
correctly, pass on to the preceding one and
apply similar tests. ¥f decoupling resis-
tances are connected in the anode cireuit
they will, of course, reduce the anode
voltage, so a lower reading must be expected.
Low-frequency transformers, chokes and
resistances can he tested in exactly the
same manner as the output transformer,
but in the case of vesisiances the sound
from the speaker will be less in proportion
to the resistance value. Proceed with these
tests until the detector valve ig arrived af.
The high-frequeney amplifying valves can
be tested in a similar manner, but it will
be found quicker first of all to put them
out of circait by removing the aerial lead
from 1its normal terminal and connecting
it to the anode terminal of the wvalve
immediately preceding the detector,

Where screened-grid valves are employed
the léad normally going to the anode
terminal on the glass bulb must be left in
place. The detector and L.F. stages
should then work by themselves, giving
good reception of the mnearer stations.
Once it is established that the fault is in
the H.¥. amplifying portion move the acrial
lcad to the ancde terminal of the first
valve (when two H.F. stages are included).
This will show whether the first or second
valve is not functioning, so after deciding
this point the anode circuit tests can be
earried out on the valve not working as
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explained for the L.F. valves.
test is necessary in the case of 8.-G. valves ;
the voltage on the sereening-grid (connected
to the “anode® pin) must be checked.
This can only be measured with a high-
resistance voltmeter, If there ig no voltage
reading disconnect the by-pass condenser
wired between the screening-grid and

A further

Weak Reeepfion

Generally speaking, the cause of weak
reception can be traced in the manner just
outlined, but there are a few additional
tests which are sometimes necessary. The
most important of these is to measure the
anode current to each valve in turn. A
milliammeter is required for this purpose,

L.F TRANSFORMER
3l

- ——

[ i e e e dm

i v re = e mm m——m v d

ALt L L TRIPOERE
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Fig, 3.—A deccupling resistance in the anode lead, and a resistance in the grid lead
o cure instability.

carth, and repeat the voltage test. If the
voltage is normal in the Iatter case the
condenser mwust be short-circuiting the
H.T. supply. The correct way to test any
condenser s as follows : connect a battery
to its two ferminals for a few seconds,
disconneet battery and allow the condenser
to stand for some time. Then touch its
terminals with a wair of Jloud-speaker
leads ; a distinet click shomld be heard
in the speaker, showing that the condenser
has held its charge, In carrying out such
tests the condenser terminals must not
be touched with the hands or the charge
wiill leak away. The battery voltage
should wvary from about 100 volts for
capacities of 0001 mid.,, to 4 wvoltg for
4 mfds.

Should 1t be found that the anode circuits
are right, the tuning coils and econdensers
should receive attention. Coils can be
tested in the same way as transformers,
vesistances, ete. {Fig. 2). The same ap-
paratus is required for testing variable
condensers, but in this case there should
not be a click ; rotate the vanes to make
sure that they do not short-circuit at any
point. Before leaving the tuning system
seec that the contacts of the wave-change
" switches are properly opening and closing.
This is especially important when using
ganged colls with self-contained switches,
‘because it is oftem found that a switch
blade in one of the coils has become
jammed or strained, with a vesnit that it
does not move with the others. When
testing any component it should be dis-
COI].IlGCtrEld 1en1:irely from all ,others and

P N o & 11

and one showing a full scale deflection on
10 millamps. is most convenient. Measure
the anode current to each valve by breaking
the connection between H.T. +.and the
anode component (resistance, transformer
primary, choke, etc.) as shown in Fig. 3.
The current passing can then be compared
with that given on the maker’s instruction
sheet for the particular H.T. voltage in
use. Remember that it is the wvoltage
between the gnode of the valve and H.T.—
which counts and mnot the total battery
voltage. Too low a current indicates (1)
too much grid bias; (2) run-down accu-
mulator ; (3) defective valve. In the case
of all-mains receivers it might also indicate
that the rectifier valve i3 losing its
emission, but the H.T. voltage would then
be low. An unduly high anode current
indicates (1) insufficient grid bias (probably
& burnt-out resistance, if an all-mains
set) ; (2) a break in the grid cireuit ; (3) valve
oscillating ; or (4) if an 8.-G. or Pentode,
gereen voltage too high. To check for (3)
touch anode terminal with damp finger;
the carrent will change if valve is oscillating,
If the anode current fluctuates when signa
are not being received N

{ apply in this case.

trouble are often confused one with the other,
g0 it might be well to explain the difference.
Intermittent reception, that is when signals
come and go without there being any
noises, are generally caused by a fault in
the aerial or tuning cirenits, whilst crackling
is more often duc to a bad contact in an
anode cireuit. The method of testing
anode circuit components has been dealt
with previously and the tests described
If the erackling can
be provoked by lightly tapping the panel
it is quite clear that a connection must
be loose, but if it is unaffected by this
treatment a transformer or similar com-
pouent is probably defective. In the
former case make sure that all the valves
fit tightly in their holders and that the
pins are clean. Also take the same pre-
cautions in respecet to the high-tension
wander-plugs. Crackling noises are very
frequently caused by a run-down high-
tension battery or by a faulty cell. A new
battery would, of course, put things right,
but a temporary remedy might be effected
by connecting a 2 mfd, or 4 mfd, condenser
between H.T. negative and one of the positive
tappings, Intermittent reception i3 often
caused in a very sharply-tuned set by the
aerial lead-in blowing to and fro and so
changing its capacity to earth. The same
effect would be noticed if some wires or
components were free to move inside the
set, Although this particular form of
trouble is most common in short-wave
~receivers, it does somebtimes oceur in
broadcast instruments. .

Other Common Faulis

Another cause of much exasperation ig
low-frequency reaction. This sometimes
manifests itself as a constant whistle
which aeccompanies all reception, and
sometimes as a peculiar splutiering noise
commonly referred to as ** motor-boating.”
It is more common in older sets and becomes
particularly troublesome when the high-
tension battery beging to run dewn. The
fault can often be curcd by the well-known
method of fitting a decoupling resistance
in the detector anode lead and by-passing
this with a 2 mfd. condenser, Figare 3(a}
illustrates this point.

When two transformer-coupled L.T.

- valves are employed, the trouble can often

be remedied by reversing the leads to the
secomndlary terminals of the second trans-
former. Sometimes the howling is caused
when the speaker is near to the set, by .
inter-coupling between the loud-speaker
leads and the first valve. In that case the

7B ACAMAINS

there must be a bad con-
tact in either anode or grid
circuit. To eheck, first
short-circuit the anode
components in turn to find
which, if any, is wrong.
Then do the same with grid
circuit components. When
the anode current to every
valve is normal and yet
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cntirely  from sets working off

alternating current; a great deal
may be done, however, to rectify this
fault. A goodearth connection is essential,
reception may be stronger with Jess mains
noiscz, If a new mains-driven set hums
badly when it is first switched on, the
smoothing can generally be taken as being
inadequate and the fitting of an additional
smoothing condenser in the filker circuit
will doubtless improve matters. Rectifier
hum can be cured by wiring two .1 micro-
farad fixed condensers between the two
rectifier anodes and high tension negative,
sce Fig, 1.
_ Very ofien where a speaker is built
into the same cabinet with the set and mains
unit, ripple is caused by inductance of the
speaker leads, cspecially if it is of the
moving-coil pattern. The leads must be
kept as far from the mains side of the set
as possible. In some cases the detector
valve is fitted too close to the speaker and
the valve will be affected by the sound
waves, causing noises which may be taken

I IUM is sometimes diffieult to remove

as mains trouble. Shielding may be
Reclifier
L
NS
g
<
3
O
©
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Fig. [—Rectifier hum can be cured by connecting two
J mfd. fixed condensers between the two rectifier anodes

and high-fension negative.

resorted to, but it is better and often
a necessity to move the valve gomewhat.
The speaker can be tested by temporarily
working it away from the set. With any
type of speaker connected to a mains set
it is advisable to isolate it from the anode
current by cither a transformer output
or choke-filter circuit. The anode current
of the last valve is then prevented from

Mains HuomMm—anND How ToO-
i-.»-«.-.-_._-.-u-CURE IT By GILBERT E. TWINING-—rmimomsmimd

"l
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Hum is Frequently the Bugbear ;

of Mains-operated Sets. OQOur
Contributor Here Explains Some
Simple Methods of Curing It, N

Only the low frequency signal currents
pass through the loud-speaker. This fact
not only eliminates all chances of shock
if the L.S. tcrminals are acddentally
touched, but also greatly helps in de-
creasing hum. It may be necessary to
alter the position of the low tension A.C.

heater wires which ran to the filaments of
the valves from the power transformer.
They should be kept sz far as
possible from the grid circuait.
Another point to Jook into is
poor contaet atithe grid pin of
the detector valve in its
DC.

holder. The grid circuit

of the valve is very sensi-

tive, and the pin must Unsmoolhea B
therefore make proper Current

contact with its
socket ; a lower
value of grid- .
leak may also be found beneficial.

Using Aliernating Current

A few words regarding converting
alternating current to direct carrent
may not be out of place here, for
if one is to correct the faults of
maing hum the *“ why and where-
fore ¥ should ficst be known. In
utilising alternating current from
the muaing for high tension, the
A.C. has first to be converted to
D.C.  Instead of the current rising
and falling in onc direction and
then rising again in the reverse
direction—in other words changing
its polarity—some fifty times per
seccond, as it does in alternating
current, it has to be made to rise
and fall in one direction only. This
is the work of the rectifier, There
are two distinet types' of this piece
of apparatus in use at the present
time, one the valve and the other the metal
rectifier,

To operate a wireless receiver it must
he supplicd with a smooth direct current.
Therefore before the rectified A.C. can be
utilised, it must first be filtered, that is
to say, smoothed, for, although the rectified
currcnt flows now in only one direction,

AC. Mains
current

it still iz changing in intensity, i.e., pul-
sating. To eliminate ripple it is made to

(e 1

pass through condensers and a choke.
Across the ILC. leads are shunted fixed
condensers of several microfarads capacity.
In series with these condensers iz a low-
frequency choke ;  this i placed between
the first condenser which js known as the
rectifier condenser, and the last or reservoir

" condenscr, see Fig 2,

The first condenser receives the pul-
sating D.(. from the rectifier, so that
owing to the reservoir action of this con-
denser the current which flows through

KT~

1§52
& Fig. 2.—Smoothing D.C.

by means of two large-capacity
fived condensers and an iron-cored choke.

to the choke is a great deal more smooth.
The choke in its turn does the work of

| opposing current fluctuations, passing on a

still more steady flow to the second con-
denser;  this is the final reservoir from
which the high tension is derived for the set.
Usually the inductance value of the choke is
not less than 30 henries and the capacity of
condensers at least four micro-farads cach.

Spacing Components in Mains Sefs

Gireat care must be taken when building
a mainsg set to see that all of the com-
ponents are in their correct positions ;
place the power transformer as far away
from the receiving side of the set as possible,
also the smoothing choke, in fact, it is
better to keep the whole of the mains unit
at least six inches from the rest of the set,
and, if possible, below the base-beard.

Often what is supposed to be mains
hum is actually L.F. oscillation. Some
battery scts work perfeetly with dry
hatteries on voltages in the neighbourhood
of 100, but when they are conneeted to an
eliminator giving voltages of 150 to 180,
a hum is very noticcable. The obvious
eure for this is the fitting of de-couplers
in the L.F. circunits and possibly in the
H.Y. circgit as well, especially in the case
of a screen-grid valve. De-coupling tends
to stop varving currents from entering or
leaving the transformer and valve cirenits
and ensures a steady flow from the supply.

flowing through the windings.
A PHEXOMENON which i3 cxperi-
cuced by all listeners, whatever kind
of receiver they use, is that of fading, which
occurs principally when listening to distant
stations. Fading is incvitable and incurable,
but it is nevertheless interesting to learn
how it is cansed. When wireless waves ate
sent out from a transmitting aerial they
divide into two portions, and each one
travels in a different way. One part, called
the “ ground wave,” follows the curvature
of the carth and in time is all absorbed by

-t -

ri:-h 3 ¥
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metallic objects, The ofher part travels
upwards at an angle to the ground until it
encounters the Heaviside Layer. This
layver, which is estimated to be about fifty
miles above the earth, consists of ionised
atmosphere and acts as a veflector to the

waves, The upward waves are therefore
refleeted back again just as light waves are
refleeted by a mirror. But as the Heavizide
Laver presents an uncven surface and ig in
constant motion, the reflection is uneven.
Thus the reflection iz at one time * favour-
able” to any particular acrial, and at
another, “unfavourable”; hence the
fading. The same general theory ex-
plains why reception of distant stations
is always better after dark than in day-
light.
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. INoises: THEIR CAUSE

An Article in which Every Listener will be Interested.‘_

It is chiefly caused by the sound waves
from the speaker impinging on the
detector valve., If the electrodes of this
are not abschutely rigid, it will act as
, a microphone, as can be demonstrated
by tapping the valve sharply with
your finger. A microphonic valve will
give out a ringing sound from the
speaker. In the same way sound from
the speaker itself, on striking the valve,
will set it vibrating. This in turn
causes the ringing gound in the speaker,
and in bad cases this ringing sound
gradually builds ap to & volume which
drowns everything. 'The fitting of
anti-microphonic valve-holders is oh-
viously the first step towards a cure.
.¢ Try also fitiing a rubber ring round
the bulb of the valve, or placing a
jacket of cotton gauze round it, as in
Fig.1. If the trouble still persists, the
cauge may not lie only with the valve,
buat may be due to the vibrations from
the speaker setfing up sympathetic
vibrations in the vanes of the variable

Fig. 1.—4 jacket of cotton wool round the detector condensers. Ip this case the building-
valve, so asto prevent sound waves from the speaker up vsually occurs only when the sct g
impinging on it, will often stop a microphonic howl. tuned-into a heavy carrier, Condensers

HE subject of extraneous noises in
. reception is such a large one that it
is impossible to deal with it any-
thing like fully in the space at my disposal.
T shall therefore enumerate some of the more
frequent types of disturbances and endeav-
our to explain their causes, and, more especi-
ally, suggest some practical remedies,
Noises may be roughly divided into two
clagses — those which come from some
eause within the get, such as motor-hoating,
microphonic noiges, and ecertain erackling
noises, and those which arrive via the aerial
or the mains, such as atmospherics, maing
hum, ete. 1 will deal with the internal
noises first.

Microphonic Feed-hack .

This particularly vicious form of disturk-
ance practically disappeared with the
improvement in valves, but, unfortunately,
has returned to a certain extent with the
introduction of so many self-contained sets.

O\ UNSUPPORTED without sup-
SN ports to the
tips of the
moving
vanes (sec
Fig. 2) are
usually the
cause, and
the rtemedy
Hes either in
their replace-
ment by
more rigid
types or the
mounting of
the speaker
or the baffle
on felt or
Fig 2. — Vibrating condenser sponge rub-
vanes may caise a microphonic ber_pads as

howl, in Fig. 3.

L.F. Howling and Motor-boating
‘Most home construetors have encountered
this at ene time or another. It ig usually

~ to Wireless are Caused, and Also Describes Some

30 low a one that each separate beat can he
distinguished, thus producing a regular
* Plop, plop, plop!” In this latter form’
it is known as motor-bhoating, It may be
due to a variety of causes, such as inter-
action between components resulting from
bad spacing, feed-back caused by a worn-
out H.T. battery, overloaded maing wnit,
etc. Fortunately, it is not difficult to over-
come if tackled systematically, One of
the oldest and simplest dodges is that of
changing over one pair of leads to the L.F.
transformer, Simply reverse tho connee-
tions to either the primary or the secondary,
but not to both. In the case of two trans-
former stages, only one should be altered.
Failing that, fit a decoupling resistance
and condenser in the anode circuit of the
detector valve asin Fig. 5. Also try a choke
and condenser output fiiter if one is not
already present. This is an almost certain
cure where the trouble emanates from the
mains unit. Fig. 6 shows the nsual arrange-
ment. In the case of receivers which
derive their grid bias from the mains,
deeoupling should be included, as is also
shown in Fig. 6.

H.F. Oscillaiion
Unsuitable components, bad lay-out, and
inadequate screening all contribute towards
instability in the H.F. stages, resulting in
uncontrollable oscillation, Of course, with
home-construeted sets built up .according
to the designer’s specification the trouble is
not likely to oceur, since such froubles ate
cured hefore the design is offered to the
public. Naturally, a few cases do oceur where
trouble arises through some unseen cause,
such as exceptional loecal conditions or a
“dud” component; but it is more often
the set which iz not to specification, or which
has been altered from &ime to time, which
canses most bother, )
As regards a cure, I can only repeat what
everyone has heard time and again—namely,
pay particular attention to lay-out and
wiring. Unshielded coils should be placed
with their windings at right angles to
minimise interaction. The same applies to
H.F. chokes, which should not be placed with
their windings in the

same plane ag those

CHANGE
OVER

Fig. 8—One of the oldest
dodges for stopping L.F.
howling or motor-boating—
change over the connections * N

to one of the windings of the L.F. transfoermer
‘ as shown by dotted Hnes.

—— of an adjacent SPONCE __
. ‘ - HT+ (oil. TFig. 7 RUBBER
Fig. 6.—The cir- oUTPUT ghows the pro-
it for Je;;“;j" CHOKE per way to
ing by choke- .
flter output. The tmount  them.
oulpul grid cir- "
cuil is alse shown ) 7

decoupled. 2-%41FD.

DECOUPLING
RESISTANCE 3
ABOUT ZHMa

L

Fig. 3.—Mounting
the speaker on

a loud and pronounced howl which is guite
independent of the tuning of the set, but
often affected by the reaction coupling,
Tt varies in pitch from a shrill note down to

sponge rubber so as
fo prevent the me~
chanical fransmis~
sion af vibrations
to the set itself.
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—AND REMEDY—1

It Explains How the Majority of Noises Comamon
By W, B.

Simple Remedies.

Non-inductive-type condenzers should be
used where possible, especially for decoup-
ling band-pass coils, Keep the connection
from the grid of the detector valve to the
grid condenser as short as possible, as in
Tig. 8. The substitution of metallised
valves for ordinary ones in the S.G. and
detector stages also helps where screening
is inadequate,

Crackling Noises

. Some of the causes of intermittent
crackling noises produced by the receiver
iteclf are as follows :—Worn-out batteries,
bad connections, * burnt out ”’ transformer
windings, and faulty resistances. If you
know definitely that the H.T. battery is
the cause, the remedy is obvious, but if
vou are not certain, the voltmeter will
eive you some idea, Usually, if the voltage
has dropped by 25 per cent., the battery is
well on the way home, and more than likely
to crackle. If the battery is 0.K,, it ig
quicker to test the receiver stage by stage
than to try and guess the cause. Disconncct
the loud-speaker and join it, or a pair of

*phones would be better, in the anode cireuit |

of the dctector valve, as in Fig. 9. If the
cracklings are apparent in the ’phones, then
the trouble lies in the H.F. or detector
stages. Tighten all terminals and examine
all “soldered joints very carefully. A
soldered connection may be cracked right
acrogs without the crack being visible until
pulled apart. Test the valves in their
holders and open each valve leg slightly
to ensure its making proper contact.
Short the switch with a piece of wire while it
is in the “on ” position, asin Fig. 10, Tfthe
crackling ceages, the fault lies in the
switch. Any spaghetii resistances present
mayibe the culprits, cspecially if twisted or
gtretched, Of course, if vou have others
handy, you canreplace them, but sometimes
moving them about or refitting them so as
to avoid kinks or twists will prove whether
or not they are the cause. Test the grid
leak in the same way. Here is a tip worth
while—if you haven’t any spare grid leaks
or resistances for comparison when making
these tests, you can always borrow any from
the idle L. F. stages.
The wvalues may
not be quite the
same, but they will
be quite all right
for the purpose of
locating the crack-
ling.

If no crackliing
is heard in ths
"phones when

Fig.

8—By placing the grid condenser
close to the valve-holder the lead from
grid to condenser is kept shori—which
makes for stability.

densers.

RICHARDSON.

placed in the detector
anode circuit (across
A and B in Fig. 9),
alter the connection
to include the pri-
mary of the trans-
former. If the crack-
ling appears, the
transformer is the trouble. If the
set is still silent, and there is a
decoupling resistance fitted, join
the 'phones across A and E, so as
to include the resistance as well

The
commencement of crackling would indicate
that the resistance is the eause. If there

are still no results, pass on to the next
stage by connecting the 'phones (or rather
the loud-speaker, as the signals will be
louder in this stage) in tthe anode circuit

of the next stage. If this is also the last
stage, then, naturally, vou ‘will join the
speaker to its usual terminals, Now test
for loose terminals, faulty resistances, etc.,
in this part of the cirenit, as in the previous
stages. In the case of R.C.C. coupling,

7—
Unscreened
H.F. chokes and coils
should not be mounted
near one another, bul if
this is unaveidable place
them with their wind-
ings at right angles to
tial breakdown in prevent inferaction
the mains unit. In and H.F. howling.
this case vou would
not get beyond the first stege, sinee,
whatever test you tried, the crackling would
persist.  Fortunately, this is of fairly rare

16,000 ~56.000 TANAN———
| oams - HTE

LT

Fig. 5—Houw ls fit o decoupling resis=

tance and condenser to sfop molore
boating.

The ¢ure is obviously an over-
haul of the maing unit and the replace-

occurrence,

ment of any defective parts.  Another
rather rare canse of erackling noises is due
to a defective L./T. accumalator. The
positive plates of old accumulators of the
block plate type, are inclined to break np.
Only intermittent contact occurs between
the two parts. A broken lug will have the
same effect.

the coupling con-
denser is unlikely
to give trouble,
but the simplest

A

€ DISCONNECT
HERE-

H.T.+

way to test it 1w c
to replace it with
another. The
same applies to
decoupling  con-

Fauliy Mains
Unit

In this stage-
bhy-stage testing I
have more or less
assumed that the
get under test is
hattery- operated.
In the case of a

PREVIOUS
STAGE

mains seb, pro-
cedure is the
same except that
there is just the
possibility of the
trouble being
caused by a par-

B. To test H.F. choke

Fig 9—How to test for * crackling” noises.
detector stages disconnect H.T. from E and join 'phones across A and

include transformer join them across A and D
reststance join across A and E

) LT~
To test the H.F. and

as well join 'phones across A and To
To tnclude decoupling



PRACTICAL WIRELESS

We shall be glad to

advise readers re-

garding purchase of
camplete sets.

(O the man whose house or flat i3 not
equipped with electric-light mains
the Pye ““ Q 7 Portable should prove

an ideal receiver. It is undoubtedly one of
the best-designed four-valve battery sets
we have had on our test bench, The cir-
cuit i3 a straight one offering no complica-
tions and thus not likely to give any trouble
to its owner. 'The valves used are of the
latest Mazda type, consisting of a screened
orid, detector and low-fregquency
transformer coupled to a fully tone-
‘compensated pentode output stage.
The low price of 14 guineas * all
in " is particularly attractive, as the
receiver is entirely self-contained,
including frame aerial, aceumulator
and 126-volt combined grid-biag and
high-tension batiery of liberal dimen-
wions.  Although already equipped
with an cfficient loud-speaker pro-
vision has been made for a second
one, if desired, and the output of
the set is amply sufficient to feed
bhoth instruments adequately. It is
essential, of course, that the extra
speaker should be matched to the
Pen 220 pentode valve fitted in the
yeceiver and a suitable one is specially
recopmmended by the  makers.
Shouall the purchaser, hewever, desire
anothber type, a Pye pentode output
trangformer, Type 675 P, should be
used for connecting it to the set.
It is a triple-tapped transformer,
giving ample range for many models
of speakers. The controls have been
very cleverly placed at one end of
the cabinet ond are of a simple
nature ; they can be mastered in a
few minutes by a mere novice. They do
nob mar, as is the case with many makes,
the good appearance of the cabinet.

Ansther Pye Portable—The “K.'"

he
Moedel " Q" Portable, test
report of which is given here,

Ocober 15th, 1932

The change-over from °‘short® (225.
550 m.) to “long ” (900-2,000 m.) waves
i3 made by means of the right-hand knob
which also acts in both posifions as an on-
and-off switch. The main tuning control
almost underneath i, which operates the
ganged condensers, i3 of the milled-cdge
type.  As the scales arve directly calibrated
in wavelengths it is an easy matter to turn
the dial to the particular wavelength re-

quired. TFor finer tuning and, at the
same time, extra volume, in consequence,
the small left-hand trimming eondenser—
also & milled-edge—is nsed. Op-
posite the on.off and wavelength
change switch, but in the top left.
hand corner, you will find a knob
marked in progressive numbers.
This is the volume control. By
turning this slowly clockwise, sen-
sitivity may be incrcased up to
oxcillation point, and in this way
gives a perfect control of volume
when dealing  with more distant
transmissions, 1f a powerful local
station is received the knob should
be turned back to positien <17
or even to the point marked © Vol.”
in special circumstances, Critical
adjustment can be made with this
control in econjunction with the
trimming dial. In order to take
full advantage of the directional
properties of the frame aerial the
receiver is fitted with a turntable.
Provision has also been made for
the connection of an outside aerial
and earth, if desired ; this will be
found of great value in the capture
of weak and.distant broadcasts,

e
-

=
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CALIBRATION CHRTRT OF S&T
DIAL SETTINGS
600 St Emer e T e

S00
oG
s00l : »
Tested
by -
JACE A

On test with the self-contained
frame aerial alone, the Pye “ Q7
Portable proved lhighly cfficient.
Perfect reception was received of the
two London programmes, and Daven-
try National, Midland and Northern

Aegional transmissions at full Toud-
speaker strength. During daylight
hours no ftrouble was found in
tuning-in Radio-Paris, Huizen (1,875
m.) and the two Brussels broad-
casts as well as Petit Parisien, Eiffcl
Tower and three (erman stations.
Later, some twenty fransmissions,
including Radio Nermandie, Bor-
deaux-Lafayette, Breslau, Stras-
bourg, Radio Toulouse, Sottens,
Stockholm, Rome, Beromimster.
Langenberg, FPrague, Vienna and
Budapest, were added to the log:
anid such was the calibration of the
scale that the tuning within a hair's
breadth coincided with the cxact
metre readings. On the *‘long ™
waves, Leningrad, Oslo, Kalund-
borg, Moscow (T.U.), Motala, War-
saw and Zeesen furnished ample
signale  on  two loud-speakers.
Judicious use of the volume-control, trim-,
mer and tumtable allowed a complete
sepuration of Kénigs Wusterhausen from
Radio-Paris and Daventry National. The
addition of an acrial and earth brought
in a number of weaker broadceasts but on
this particular evening alko added inter-
ference by atmospherics,

Although not specially designed for the
connection of a gramophone pick-up, to
secure this further advantage no alteration
in the wiring of the recciver is necessary.
All that is needed in addition to the pick-up
is a valve adaptor and an external potentio-
meter of suitable valuc as volume control.'

The Pye SQ4E battery i3 of gencrous
proportions ; it supplies 126 volts high-
tension and the necessary grid-bias. The
getting up of the receiver iy exceedingly.
simple and full instructions are given in
the booklet supplied with it. Al leads
are traced by a wiring colour cede and-no
mistake can be made,

The PYE “ Q™ Portable is simple to
operate, possesscs all the attributes of o
much more expensive receiver, is economicat
inits high- and low-tension battery consump-
tion and, in view of its reduced price and ex-
cellent all-round performance, can be recom.,
mended in full confidence to our readers.
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SOME FACTS ABOUT—

VERTICAL SCEEE:’Vj
Vacve HoLoer

@

Methods

does not mean that there is no

Aeriat TUNING
Convor.

Fig. 1.—The layoul of the H.F. slage.

ConoR.

N dealing with the design of amplifiers,
I the L.F. amplifier may be dealt with
first, as this part of a receiver may be
left intact, and added to a new receiver.
There arc a number of facts which have
already been dealt with in the pages of
PracTICAL WIRELESS, and it will therefore
be assumed that the reader has a fair
knowledge of the principles underlying the
design of the low-frequency stages, whilst
we will now diseuss the H.¥. amplifier.
« The L.F, amplifier needs to be correctly
designed, once and for all. When it is
finally * passed” as Dbeing satisfactory,
there is very little point in making any
alterations to it. The detector, on the
other hand, is always a good field for
experiment ; and the H.F, amplificr comes
gtill further . into this eategory. One
definitely cannot build an H.F. amplifier
and say * This amplifier is now as good as
it is possible for me to make it.” It is so
difficult to tcll what one ought to be getting
from it.

The Sereened-Grid Valve :

Let us deal first with the simplest form
of H.F. amplifier—the screened-grid valve
and ite associated circuits. The input, or
grid circuit of the amplifier receives, from
the aerial, a relatively small signal. This
has to be amplified, and it will appear, in
its amplified form, in the plate circuit,
thence to be handed on to the following
valve——probably the detector. It is of
paramount importance that it should all
be handed on in this way, and that none
of it should find its way back into the grid
circuit ; for if this happens the amplifier
will become unstable and useless.

There you have, in a nutshell, the big
practical point to watch in any H.F.
amplifier. Now for some hints on the
pubject of achieving this state of affairs.
First and foremost, let it be understood that
the two circuits must be screened from each
other. This does not merely mean that the
two coils concerned should be placed on
opposite sides of a piece of metal—it means
algo that the plate end of the screened-grid
valve must be separated from the grid end
in the same way. The easiest and most
frequently-used method of doing this is
to mount the valve horizontally, through
a hole in a vertical screen. Fig. 1 ghows
an excellent layout of parts for this purpose,
and Fig. 2 shows one of the best circuits to
employ for the purpose. Although the
plate of the screened.grid valve is connected
to the positive H.T. through a choke, this

GRID TUNING

tuned plate circuit. The de-
tector grid.ecireuit is virtually
the plate circuit of the H.I.
valve, and must therefore be
geparated from the latter’s grid
circuit.  Note that in the lay-
out given the two circuits are
both well away from the metal
sereen, and that the coils are
mounted at right angles to minimise the
risk of interaction between their fields,

If our first valve were of the ordinary
three-electrode varicty, it could ocscillate
when the two circuits were tuned to the
same wavelength, even 4f there were no
coupling whatever between them. The

LET OUR

: ADVICE BUREAU

SOLVE YOUR
PROBLEM !

The Simple Conditions are
given on Queries and

Enquiries Page

- U

“ goupling ** in this case would be provided
by the grid-plate capacity of the valve
itself, and it iz this effect that brought
about the invention of the scrcened-grid
valve, with its screen between the elec-
trodes and its Jow internal eapacity.,

Paraltel Feeding of the H.F. Valve
Now let us deal with a few more practical

THE SCREEN.-
GRID AMPLIFIER

By L. F. THOMAS

of Arranging a Screen-Grid-H.F.
Stage, with Means for Adjusting the Voltage
on the Screening-Grid

points. One has slready arisen without
being definitely mentioned—that is, the
practice of “ parallel-feeding ” the H.F.
valve in the manner shown in Fig, 2, In
the writer’s opinion, this is always preferable
to serics-feed (i.e. the method whereby the
second tuned circuit is placed actually
between the plate of the 5.G. valve and
the positive H.T.). But a good choke must
be uged. If you make it yourself, take as
much care over its construciion as you
would over that of a low-Joss coil.  Regard-
ing the voltage used on the sereen of the
valve, there is little to say except that you
will generally find it as well to keep to the
makers’ instructions. With battery-oper-
ated sets yvou will probably use a separate
tapping for this purpose. In the case of a
mains-operated set it is more wusual to

-arrange & potentiometer across the H.T.

supply to aliow for finding the best voltage.

Controlling Screen Voltage ‘
A little-used, but excellent, scheme 1s to
arrange a “ fixed potentiometer” for thig
purpose. This consists simply of two fixed
resistances in series, the extremes being
connected to positive and negative H.T.,
and the * joint 7 to the screening élcetrode.
The total resistance should be between
50,000 and 100,000 ohms. As an example,
30,000 ohms to earth and 60,000 chms to

| positive M. T. will give you one-third of the

total H.T. voltage on the sereen. 50,000
ohms “in each direction” will naturally
give vou half the voltage. A good rule,
for most types of screened-prid wvalves, is
to give the scrcen five-eighthe of the full
plate wvoltage. 50,000 ohms to H.T.
negative, and 30,000 to positive will, of
course, give this state of affairs, :

Since so many separate problems arise
out of the design of a good H.F. amplifier
with a three-electrode valve, this subject
is being kept for the next article in the
series.

R O HT+

~~ Usual -
DerecTor
CIRCUIT.

0 .l:

3
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1 v
__|I|I . r } :

Fig, 2.—The circuit diagram of the H.F. stage.



~ PRACTICAL WIRELESS

A Handy Slow-Motion Knob
HIERE are thousands of wireless sets
in use to-day that are not provided
with a slow-motion dial, and those readers
who own such sete will find this idea par-
ticularly useful. A small knob (a large

terminal head will do) with a hole through |

the centre, a rubber washer, and & bolt
which passes easily through the hole in

RUBBER WASHER

The above skeich shows a simple method of
aitaching a slow-motion device to the dial of a
condenser,

the knolb are all that is required. The
illustration explains therest. The rub-
ber washer, of course, is stuck to the
inside face of the knob. This does not
interfere with the dial being turned in
the usual manner, and by pressing the
small knob against the dial, much more
aceurate tuning may be accomplished.
—A, Dextoy (Southampton).

For_Frayed Cords

JTHEN cords such as those used for

battery and speaker leads become
frayed, it is a good plan to eover the frayed
ends as shown in the accompanying sketches.
Procure a pennyworth of cycle valve-tubing
and cut this into lin. lengths. Bind the
frayed cord with cotton and then slide a
piece of valve tubing over the cord so that
it overlaps the cord about 1in. This method
i3 cleaner than insolating tape. which is
lizble to become sticky.—S. HARDING,

(Manchester).

FRETTED LINING IN
7-PLY FRETWOOD

L of artificial iHumination.

THAT DODGE OF YOURS!

Every reader of “ PRACTICAL WIRE.
LESS ? must have originated some little
dodge which would interest other readers.
Why not pass it on to us ?  For every item
pubfished on this page we will pay half a
guinea. The first batch which has been
selected are published below. Turn that idea
of yours to account by sending it in to us, ad-
dressed to the Editor, “ PRACTICAL WIRE.
LESS,” George Newnes, Ltd., 811, South-
ampton Street, Strand, W.C.2. Put your
name and address on every item. Please nota
that every notion sent in must be original.

T BB B O P 100 B A B g1
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How to Fix a Dial Light
F your set is near a window—placed
there with the object of keeping your
aerial and earth wiring short—it is probably
back to the light and the dials are difficult
to read. It is a good plan to place tiny
spots of white enamcl against the readings
of your usual programmes, and also on the
pointer on the panel. Tuning in to the
locals ig then a very easy job, as there
is no need to look for numbers. DBut
what i required generally is some kind
There are
several alternatives. You ean take a
couple of wires to your L.T. battery, and use
a pilot light. This has the advantage that
it gives visible indication that your set is
switched on, but it has the disadvantage
that it i$ helping to run down your accu-
mulator. A better plan is to instal a dial

light and a switch, so that voulcan light up
for tuning in and then switch off. Use an
ordinary flash-lamp bulb and battery, mak-
ing thy wiring independent of the wireless
connections. If your set is a home-made

Binding frayed cords.

affair, here is & good way of making a neat
job of it. Many sets are housed ina cabinet
which has a fretted front, the baseboard and
panel sliding in from the back. Sacrifice half
an inch of vour baseboard and insert between
the panel and the fretted cabinet front a
piece of 7-ply wood similarly fretted. The
effect iz an improvement in the appearance
of the set, as the dials appear to be set back
in the cabinet. This 7-ply lining should

FLASH-LAMP BATTERY
INSIDE OF CABINET

SWITCH

The above skeiches show how fo fit a dial light for

illuminating the panel of your receiver.

IN TOBACCOTIN QN

have sections cut away above the dial or
dials to accommodate the tiny lamps and
holders, and be permanently fixed in the

cabinet. House an ordinary lamp battery
on the inside of the cabinet, and a switch
on the side, completing the simple wiring
so that the whole lighting plant iz on the
cabinet and quite independent of the set.
If two lamps are used, wire in series,
breaking one wire at the switch. A suitable
switch is the tiny tumbler type to be had
for a few pence. The cutting of the wood
may be done with an ordinary fretsaw,
using a stout saw, as there is a good thick-
ness of wood. The cdge which is vistble
must, of ecourse, be sandpapered and
stained to match the cabinet, and the job
is simple to any handyman.—R. A, Bootu
(Cambridge),
Soldering in a Restricted Space .
T is sometimes necessary to use a very
small bit on a soldering-iron owing to
restricted space. The bit may only be

Correr, BiT-

X
8DiA. CoPPER RoDp
How to fit a small bit to your soldering iron.

about }in. diameter. Such o small bit by
itself loses its heat very quickly, and
the following idea will be found to help
conziderably, A small soldering-iron is
made in the usual manner, the end of
the bit being made square. A piece
of }in. diasmeter copper rod is fixed
in the end either by serewing the rod
and drilling and tapping the hole, or
by caulking the rod in the hole, It wiil
be found that the main mass of the
copper will hold a eonsiderable amount
of heat, and the rod can be bent into
any. required position and can be used
in a very restricted space.

Solder of the blowpipe type should be
used for soldering the wire connections, and,
for preference, rosin should be used for the
flux. In no case should spirits of salts be -
used, as it is corrosive, and unless the work
is thoroughly cleaned afterwards there is
risk of corrosion.—S. Beavroy (Ipswich) .~

FRETTEDR LINING
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Fig. 1.—Transformer coupling.
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UR examination of the receiver has
so far taken us from aerial to the
anode circuit of the detector

valve, and we have scen how there is
present in this part of the circwit an
nscillating current exactly similar to that
in the aerial eircuit, only now much
stronger, and of what we described as a
* one-way character.” This signal may, if
we choose, be employed to operate a pair
of headphones by simply joining the
‘phones between the anode of the valve
and the source of high tension. As,
however, we are trying to analyse the
{unctions of all the components in a wireless
reeciver, it will be necessary for us to add
some low-frequency stages, and so
discover the use of low-frequency (or
L.F.) transformers, ete.

Ll | A M a1 ) A | A | -

Low-frequency ‘Transformers

An L.F. transformer consists of a core
of iron around which is wonnd two windings,
one being larper than the other. Elemen-
tary electricity will tell us that an oscillat-
ing curreni passed through one winding
of a trapsformer will resalt in a similar
current  being generated in  the other
winding. If the former winding is the
smuller of the two, then tho induced
current will be increased in strength, and
vice versa, The winding through which
the current is passed is known as the
Primary, and the winding in which the
current is induced is knownasthe Secondary.
Tor L.F. amplification the primary of
the transformer is joined boetween the
anode of the detector valve and H.T. -+,
so that the signal oscillations pass through
the primary. The result of this, as we
have just gecn, iz to induee into the second-
ary a gimilar carrent, and as L.F. trans-
formers are made with a larger sccondary
than primary—in other words, have a
step-up ratio—the result is that across
the secondary terminals we will have our
«ignal oscillations once more, with a still
further improvement in strength. One of
the secondary terminals is conmected to
the grid of a valve and the remaining cnd

By JACE

of the secondary is joined to a small
battery known as the Grid-hias Battery.

The Grid-bias Battery

The purpose of this battery is to provide
the grid of this L.¥. valve with a negative
potential so that the oscillations applied
will cause equal differences in anode
current, a rather difficult point to explain
without going into deep technical explana-
tions. However, it is sufficient to imagine
that the oscillations must be allowed to
work over an even part of a scale, and to
do so the grid must be provided with a
bias, the exact value of which is fully
stated on the small pamphlet which acecom-
panies the valve when bought.

;

: THE SONOTONE!

i The Set the Home Consiructor
has been waiting for.

The Set which takes the guess out:

of Radio.

e . P

PACHCNPIN

See the Centre Pages. {
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Resistanee-capacity Coupling

An alternative method of L.F. coupling
is known as R.C.(l. or Resistance-capacity
Coupling. For this, two resistances and
a fixed condenser are employed, and the
process is not so simple fo understand as
the transformer. In place of the primary
of the transformer a resistance has to be
connected, and therefore as there is a
currcnt flowing through this resistance
there is a difference in potential at opposite
ends of it. Joined to the anode end of the
resistance is a fixed condenser, and, there-
fore, the variations in potential are applied
to one side of the condenser, resulting
in similar but opposite variations being
induced to the other side of the condenser,
which is joined to the grid of the following
valve. To enable the grid of this valve
to be biased a further resistance is joined
between the grid and the biasing battery.
With this method of L.F. eoupling there
is obviously no inercase in strength,

October 15th, 1932

MHT+
ANODE
AESIS7ANCE O
« Couptine
CoNOENSER
Derecror Grio
VALVE LEAK
B | Grero Birs Barrery )
i Fig, 2—Resistance-capacity coupling. |

—

except that given by the amplification of
the detector valve, and therefore in order
to obtain as much amplification as possible
from a single stage of R.C. coupling, great
care has to be taken in the choice of the
various values of resistances and condenser.
In general, the anode resistance should
have a value about 3 or 4 times as great
as the impedance of the valve which it
follows, whilst the grid leak should be
about 4 times the value of the anode
resistance, The condenser is usually of
01 mfds, capacity, although larger values
up to .1 may be used if the grid leak is
kept Jow in value. (The foregoing ex-
planations may seem rather complicated to
the reader with absolutely no technical
knowledge, but it is obviously very diffi-
cult to explain the functions fully in the
scope of a short weekly article, and those
rcaders who are still at a loss are advised
to study some small manual of electricity
hefore trying to understand the full
theories of wireless.) ‘Figs, 1 and 2 show
respectively a transformer coupling and
a resistance-capacity coupling between a
detector valve and the subscquent.valve,
and from what has been gaid previously
it will be obvious that there is now present
in the anode cirewit of the latter valve a
signal many times stronger than was
received at the aerial, but exactly similar
in characteristics, It may, therefore, be
used to operate a loud-speaker, or a further
stage of amplification may he added to
still further ‘increase ita strength, such
additional amplification being carried out
exactly on the same lines as the omes
described.

Further Information

Further information on the various parts
of a wireless receiver will appear in these
pages from time to time, so that by closely
studying the various articles which we shall
give, the different terms and functions
will become familiar, and we feel sure,
wireless will lose its horrors and become
a simple and at the same time interesting
hobby.

DON'T know whether you have observed
the screening effect that some buildings
can have upon wireless reception. A par-
ticularly noteworthy example happened to
come my way whilst I was on tour with a
portable last summer. The set T was using
waz not a very pretentious affair, having
only three valves, but when T first tried it
out results were cxtremely gratifying, as
you ean judge when 1 say that both North
Regional and North National were received
at fair speaker strength on the South Coast.
Needless to say Daventry, Midland Re-
gional and the London stations were well

VA

) 1
| Screening in the Wrong Place }
[ . .

received in addition te several French and
German transmitters. In London results
were very similar, and in the North of
England there was nothing to complain of
until one day I happened to switch on the
set in an office sitnate in a large newly-
built block. The set seemed to he quite
dead, for even the North Regional was too
weak to be worth listening to.  On moving

the set to a table near an open window
results were much better so far as some
stations were concerned, but the improve-
ment was not general. Later I took the set
outside, and it worked pretty much as
wsual and most B.B.C, stations came in at
reasonable strength, This proved that the
walls of the building were acting as a screen,
and there was little wonder, for inquiry
revealed that they were built around a
series of steel girders. In places like this
a portable get is of little use, unless it has
some provigion for eonnecting an outside
aerial,
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T is obvious that the desighers of the
“ Lotus Landmark Three” had in
mind the needs of the amateur whoa,

whilst not greatly blessed with this world’s
zoods, yet aspire to receive a fair number
of forcign stations at good volume and low
cost. That they have achieved the latter
point speaks for itself, for at the very
low price of 39s. 6d. it would be difficult
to find better value in the kit market.
The-circuit consists of the popular detector
and two L.F. stages, the first stage employ-
ing resistance-capacity coupling, and the
second stage ordinary transformer coupling.
In addition, an output filter circuit is
included, so that the circuit is certainly
comprehensive in spite of the price.

The photograph reproduced on this page
shows that the vertical panel and wooden
baseboard favoured by so many home
constructors forms the basis of the “ Lotus
Landmark Three,” and the arrangement
of the parts provides a simple, and at the
same time ncat lay-out. The fact that
its constitment parts arc of Lotus manu-
facture should set the reader’s mind at
rest on the score of quality, for as no doubt
all our readers are aware Lotus have been
making quality components for many
years.

Here i8 & kit which, being assembled
from one make of component, at once rids
home construction of one of its greatest
bugbears. You start off with a very
complete point to point wiring diagram,
and in the course of a i
couple of hoursit has §
gunided vou from the
unpacking peint to
the listening point.
Only ordinary house-
hold tools are re-
quired, . and you
cannot make a mis-

take; in addition,
there can be no
trouble due to using

unsuitable  compo-
pents. The kit which
we tested was picked
at random from stock. It is necessary
to point this out lest the reader
thinl that we were provided with a

KIT :
Lotus Landmark Thtee.
MAKERS . .

Lotus Radio Ltd., Mill Lane,
Liverpool. .

SPECIFICATION :
Metal panel and wooden :
aseboard, detector and
2 L.F. citeuit with output |
filter, dual-range tuning |
coil, all' components of
Lotus Manufactare.
PRICE :
£1 19, 6d.

Rear

I N L L R Y T,

THE LOTUS
LANDMARK THREE

o A v

e

specially-tuned and assembled set. An
etficient type of dual-range coil is utilized
for "the aerial-tuning circuit, and the
unique rotary wavechange switch manu-

ing over from short to long waves. Speeial
types of grid leaks, fitted with ferminals,
are employed, so that, in addition to short
wiring leads, all soldered contacts are
avoided. It was assembled by a_junior
member of our staff and sent into our test
room.

Results

To ensurc that .the recelver was tested
under conditions which resembled as nearly
as possible those met with in the average
home, a small inefficient aerial was con-
nected up. A water-pipe
earth was also used, so
that no extraordin-
ary results were to

of the Lotus
Landmark
Three, show-
ing the neal
arrangement
of thecompos
nenfs,

view

"{i-l_h-

factured by this firm, is employed for chang--

be expected. Our normal serial and carth
system is, of course, rather more elabor-
ate than can be erected in the aver-
age home, and it was therefore con-
sidered thal a kit of this type which is
intended for the man-in-the-street, should
be tested under conditions which as closely
as possible resembled his listening condi-
tions. As was to be expected, the National
programume came in at a volume which
more than éomfortably filied the room, as
also did Daventry, and Radio- Paris.
Prague, Langenberg, Rome, and Fécamp
were also recelved at very good volume,
and in all o total of twenty-two stations
wag received. In no instance did we
have to use reaction pushed up to the
point of oscillation, This latter control is
delightfully smooth, and weak stations can
be built up o comfortable strength without
approaching the distortion point:

A small variable condenser of the type’
having bakelite dielectric is included in the
aerial lead, and as this is mounted on the
panel it proves of great assistance in
a simple circuit of this type for pro-
viding a sclectivity control.
Listeners who are situated
close to a powerful station
will  find it wvery
handy, and at the
same time interest-
ing, to improve the
sclectivity—which of
course reduces the
volume —and  then
adjust the reaction
control to strengthen
the desired station.
In this manner quite
a number of distank
stations are received
at  quite a good
volume. .

The type of loud.-

speaker which is em.
ployed with this sct
will, of course, affect
the results. A very
sensitive speaker will naturally
be indicated, but if a super-
power valve is used in the
output stage, and the maxi-
mum voltage applied, a moving
coil loud-speaker may be used, and will
certainly deliver quality which will justify
its use.
To sum wup all the foregoing remarks,
this is a cheap, easily-constructed, efficient
three-valve set, which includes one-make
components of high gquality which have
stood the test of time.
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FULLER explanation of the oper-
ations described last week must
be rteserved for future issmes of

PracricaLl WIRELESS.

Principles of Aection

For the moment let us summarize the
principles of valve action by defining a
valve as a piece of apparatus in which
o steady current in one direction is pro-
duced by a heated filament and a positively-
charged plate enclosed in an exhausted
bulb, the power for heating the filament
being provided by a low-tension battery,
and the power in an anode circuit by a high-
tensionn battery. (In some types of valvea
both the low and the high-tension supplies
are derived from clectric light mains,)

This steady anode current may be
varied by applying a varying charge to the
grid situated hetween the filament and
the anode. The varying charge on the
grid may be a radio signal, or an audio-
frequeney signal supplied by a detector
or gramophone pick-up, or a microphone.
By the use of suitable assoctated circuits,
radio-frequency or audio-frequency grid
voltages may be reflected as greatly ampli-
fied variations in the anode cireuit, or
the valve may be used to rectify or detect
radio signals, converting them into ampli-
fied audio-frequency signals.

Tt was shown last week that a varying
voltage applied to the grid of a valve
produces corresponding variations in the
current flowing through the valve and in the
external anode cirewnit. It should be noted
that a rise in signal voltage increases the
anode current and a decrease in signal
voltage decreases the anode current. One
other factor may cause an alteration of the
anode-current—namely, a variation of the
high-tension voltage applied to the ancde.
Normally, a steady high-tension voltage
is applied, but it is obvious that if the
anode voltage did vary, a one-volt altera-
tion would have a much smalter effect on
the anode current than a one-volt change
in grid voltage, because the grid is so much
nearer the emitting filament than the anode.

Voltage Amplification of Valve

The number of volts change ia anode
voltage which would have the same effect
on anode current as a one-volt change in

=

A cirenit Stagram of a screen-grid-H.F. sfage.

THE VALVE

o - - ——

L T

By
H.J. BARTON CHAPPLE,

Wh.Sch., B.Sc. (Hons.) A.C.G.L,
D.I.C., AMLE.E.
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AS AN AMPLIFIER i om e

, that the amplification factor of each

| — 1} A

valve is utilised to the greatest possiblo
extent.

The amplified voltage in the anode
circuit may be employed to excite the grid
of a further valve, and thus obtain additional
amplification, or the audio-frequency power
in the anode circuit of a low-frequency

Steps in the construction of a modern screen-grid Cossor valve.

grid voltage i termed the amplifieation
factor of the valve. This does not mean
that a valve having an amplification factor
of 40 will inerease the signal to 40 times its
original strength, but it does indicate that,
correctly applicd, a wvalve
having an amplification factor
of 40 will give double the
voltage amplification obtain-
able from a valve having an
amplification factor of only
20. '

The amplification in a valve
is obtained in the following
manner :—A “ load”—that is
to say some piece of apparatus
having a fairly high impedance
—is included in the anode

HT+ 2

HT+! (hm’s law, there will be

eireuit of the valve, hetween the
anode and the high-ten-
sion battery. The anode
current  will, of course,
pass through the load,
and, in accordance with

amplifier may be utilised to operate’a loud-
speaker. Different types of wvalve are
required for voltage amplification and for
power outpub, and these must be de-
scribed in greater detail,
Audio-frequency
Amplification

If the valves in
a radio set were
taken in Jlogteal
sequence, the high-
frequency or redio-
frequency amplifier
would first be dealt
with, but audio-
irequency amplifi-
cation is a some-
what simpler
process, and so
claims first atten-
tion. Tt must be as-
sunied, then, that
the signal has
(Continwed on page 182.)

ANODE CURRENT

a drop of electrical
pressure {voltage} in

— CRID VOLTAGE

3
| ELATTENING OF
| SIGNAL VOLTAGE

TJO GRIDOF
"OETECTOR

LT+
LT~

the load. Because the anode current
is varying under the influence of the
signal applicd to the grid, the voltage
across the load will vary in svmpathy
with the instantaneous values of the
anode current, and if the wvalue of the

load is suitably chosen, the alternating

voltage drop across the load will be much
greater than the signal voltage applied to
the grid. Tt is the task of the valve maker
lo produce valves giving the greatest
powers of amplification, and the task of the
set designer to arrange the circuit values so

CURVE DUE TQ GRID
DAMPING .

o]

Indicating the result of under-biasing
an amplifying wvalve. The grid
ecomes positive with respect lo the
filament during a part of the alter-
nate half cycles, Grid current flows
and reduces the effective signal, as
shown by the shaded are. while the
effect on the anode current is shown
af the top {eit of the diagrem.
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Designed by the most advanced staff of technicians in the

Radio Industry, this great Kit, which can be built in about

an hour with the aid of screwdriver and pliers only, equals
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(Continued from page 180.)

passed the detector stage, and is now in the
form of an alternating voltage of musical
frequency. It is desired to amplify this
voltage further before passing the signal to
the loud-speaker. In order to achieve
digtortionless amplification it is necessary
that the variations in anade current shall be
strictly proportional to the wvariations in
orid excitation voltage. 1n any amplifying
valve this will oceur so long as the grid
signal does not exceed a certain maximum
valuc and as long as the negative grid bias
is 8o adjusted that, during negative halves
of the grid signal wave, the grid does not
excend a certain maximum negative po-
tential, and during positive bhalf waves it
does not become positively charged.

If at instants during cach wave the grid
hecomes cxcessively negative, partial recti-
fication due to unequal amplitication of the
two half waves will oceur, while if the grid
becomes positively charged during a
portion of cach wave, grid eurrent will
flow and there wilk again be partial recti-
fication and consequent distortion. In
operating a receiver employing  low-fre-
quency amplifying stages, therefore, it is
cszential to maintain the negative bias at
the figure recommended by the valve maker,
and to choose a valve which will handle
without distortion the signal voltage which
it is intended to apply to its grid.

Low-frequency amplifying valves (other
than vutput valves, which will be dealt with
zeparately) fall roughly into two classes—
high-amplification valves, having ampli-
fication Iactors of the order of 40 to 50, and
medium-amplification valves, the ampli-
fication factors of which range from about
10 to 30, Generally speaking, high-iagni-
fication valves can handle only com-
paratively weak signals, while the valves
with lower amplification factors deal with
more powerful signals. All valye makers
publish the correct negative grid bias
which should be applied to cach type of
valve, and the peak value of the grid input
signal must not excecd half the grid bias
voltage,

In very many instances nowadays, the
coupling between one low-frequency valve
and the following wvalve is a transformer,
and in such cascs medium-amplification
valves are more suitable. As there is a
definite step up of voltage in the trans-
former, the lower amplification factor is not
of great conscquence. For certain special
purposes, resistance capacity coupling is
cinployed between stages.  Here, the ampli-
tication obtainable 13 limited to that
provided by the valve itscif, and the high-
magnification valves are of particular value,

Radic-frequency Amplification

n present day receivers, the ordinary
three-electrode valve is seldom used a= an
amplitier of radio-frequency signals. The
reason is that with this type of valve the
clectrodes themselves act as small con-
‘densers and transfer part of the energy in
the ancde circuit back to the grid circuit.
M no steps were laken to counteract this
offect, the energy so fed back would be re-
amplified, again fed back and again ampli-
fied, the cumulative resulé being that the
valve would fall into violent clectrical ogeil-
lation, and reception become impossible.

A device known as *f neuwtralizing,”
whereby the unwanted feed-back is opposed
Iy a carchully adjusted feed-back of equal
value but of opposite phase, overcomes
this difficnlty to a great extent, but a still
hetter solution to the problem bas been

PRACTICAL WIRELESS

provided in the ° serecned-grid  valve,
In this valve, feed-back iz prevented by
the introduction of a second grid, between
the normal or control grid and the anode.
The screeming grid is charged by a high-
tension voltage of approximately half the
anode voltage, and 18 also maintained at
carth potential relative to the radio-
frequency signal, Screened-grid valves
give considerably higher stage gains than
neatralized triodes, and are quite stable
in operation.  Some types, principally those
designed for use in all-mains sets, require
a small negative grid bias—others operate
satisfactorily without grid bias. Detailed
instructions on this point are always
provided by the wmakers, whose recom-
mendations should be followed rigidly.

UNDIS FORTED
VARIATION IN ANODE
CURRENT

FPARTIAL
RECTIFICATION
DUE TC QVER
BIASSING,
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Bias Voltage
The multi-mu valve is connected in a
preciscly similar fhanner to s screened-
grid wvalve, but provision is made for
applying grid bias in such a way that the
biassing voltage is continuously variable
over wide limits. When weak or distant
transmissions are heing received, the grid
hias is reduced to the minimum value, and
maxicnum amplification is obtained ; but
when powerful or local stations are tuned in,
the grid bias is increased, so that the stronig
signals are amplified without distortion,
but to a lesser extent, The
variable bias is also capable of
being used as a smooth and
convenient method of volume
control, and possesses many
advantages over other methods
of volume control.  In the first
place, it does not affect the
tuning as will occur if a differ-
ential condenser is emploved as
an input voluimne contrel, and

The maximum bias required
{for most battery-heated multi-
mu valves is about 13- vols,
andvariablebiasmay beobtained
from & potentiometer of from
25,000 to 50,000 ohms connected
across the normal grid  biag

battery of the re-

A7 j p

z it does not increase the noise-
'&J signal ratio and thus create a
€ comparatively noisy  “ back-
3 ground” when  volume is
" reduced. ’
3
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ceiver. Most mains-
operated  multi-mu
valves require a
maximum grid biag

O GRIOVOLTS +

Showing relation between the grid voltage and the anods current
in a valve and indicating currect biassing and hew distorion is
introduced by over-biassing.

In the cage of a high-frequeney valve, it
ig, of courge, impossible to employ an iron-
cored transformer as the *Joad” in the
anode circnit.  The inost efficient load iz
a tuned cirenit the tuning condenser of
which may, if desired, be ‘‘ ganged ** with
the condenser tuning the aerial ecirewit.
When o triode is used as high-frequency
amplifier, as i3 sometimes adopted in
portable receivers, space and weight may
be economized, with considerable sacrifice
of overall amplification and selectivity, hy
cmypleying a resistance or a choke as the load.

The Multi-mu Screened-grid Valve

The chicf disadvantage of the original
screencd-grid valve Is that it can only
handle without distortion comparatively
small input signals, the permissible grid
swing or * acceptance ” for inear amplifica-
tion heing subject to severe Hmitations.
As a result, when local stations are being
received, partial rectification is liable to
occur, while if another station is working
on a wavelength close to that to which the
set ig tuned, another phenomenon, termed
crosg-modulation, oceurs, the earrier of one
station being modulated by the signal of
the other. In order to avoid the distortion
cecesioned by these cffects, a modified
type of screened-grid wvalve, called the
“multi-mu’ wvalve, has rvecently been
introduced. The screen of the multi-mn
valve iz of graded piteh, with the result that
the valve is extremely sensitive, and gives
a high cffective amplilication when a amall
grid bias is applied, but will handle only
amall stgnals, and s less sensitive when o
large grid bias is applied, and can then

of the arder of 40
to 50 volts, and this
is  best obtained
automatically by a
variable bias resistance.

How to Choose the Correct Amplifying Valve

It will have heen gathered from the
foregoing that the choice of an amplifying
valve should be governed by scveral
factors—the frequency of the signals it is
required to amplify (s.e., whether audio-or
radio-frequency), the initial strength of
the szignal, and the type of coupling, ,

Dealing first with andio-frequency ampli-
fiers, prime consideration should be given
to the anode jmpedance of the valve, for
this determines its suitability or otherwise
for any given application. For maximum
amplitication there should be a correet
proportionality between the impedance of
the valve and that of the external anode
circuit, the external impedance being as
large as i practicable compared with that
of the valve. Usually the impedance of
the valve should be from one-half to one-
fifth of that of the external circuit. Thus,
in g resistance capacily ecoupled stage
employing a resistance of from 100,000 to
250,000 ohms, it is necessary to choose a
valve having an anode impedance of from
40000 to 50,000 ohma.

For transformer-coupled stages, a some-
what lower value of anode impedance gives
better results, as f#he impedance of the
average transformer g less than that of
the resistances employed in R.C. coupling.
Most valve makers supply more than once
type of wvalve suitable for transformer-
coupled ampiifying stages, and these fall
into twae fairly distinet classes—namely,
the L7 elasy, having an impedance of

y about 12,000 ohms, and the “ H.L.* class,

handle comparatively large signal voltages i with impedances of approximately 20,000

without distortion.

(Continued on page 271.)



October 15th, 1932

_ PRACTICAL WIRELESS

183

AutomaTic GRID Bias

An Explanation of the Various Methods of Obtaining Grid-bias Voltages from the
Anode Current, for Both Battery. and Mains-operated Valves :

nizes the necessity of applying

negative grid bias to all low-fre-
quency amplifying valves and to certain
types of high-frequency valves, or alterna-
tively is instructed to do so without
appreciating the true value. It is pointed
out that, only when such valves are biased
to the cortect point, that is to say, to the
middle of the straight portion of their
characteristic, can they amplify, without
distortion, signals having an amplitude
equal to the maximum acceptances of the
valves, The normal method of applying
negative bias, that 18 by means of a small
V4

EVERY wireless set user either Tecog-

Sras LESISTENCE

HT=
Fig. 1.—A resistance inserfed in the cathode
lead of an indirectly-heated valve.

drv battery, generally is fairly well under-
gtood. There are, however, certain dis-
advantages which arise when using battery
bing. In the first place, the bias battery
frequently is tucked away in an obscure
corner of the set, and in eonsequence for-

gotten, Although the battery is never
called upon to pass actual current, its

life is not indefinite, and sooner or later—
in six or twelve months—it runs down,
and the actual bias applied to the valve
is very tar from the nominal bias as
indicated bv the figures stamped upon
the side of the battery.

Again, a plug may work Joose and drop
out of it socket, and a very short period
of operation without bias may ruin an
expensive valve. There is also the tempta-
tion to alter the bias without first switching
off the set, another cause of deterioration
in the wvalye.

Principle of Self-biasing

Yuring recent seasons, since the intro-
duction of efficient A.C. mains sets, it has
become the practice to bias valves * anto-
matically.” = The principle of self-biasing
is reaily quite straightforward, bui puzzles
many listeners, and 1 hope, therefore, that
the following simple explanation, with some
practical blasing arrangements, will be
welcamed by readers of Pracricar Wirz-
LEss. The object of biasing a wvalve is,
of course. to render the potential of the
grid less than that of the cathode, that is,
the filament in batiery-fed valves. With
ordinary battery bias, the cathode is at a
potential equal to the potential at the
negative end of the high-tension supply,
and by connecting the positive pole of the
grid-bias battery to the same spot, the grid
potential is equal to the voltage of as
much of the grid battery as is ineluded
in the grid eireuit. In order to bias the

By
H. J. BARTON CHAPPLE,

Wh.Sch., B.Sc. (Hons)), A.C.G.I,,
i D.1.C., A.M.LE.E.
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valve, it really does not matter in the least
whether the cathode is at zero voltage
and the grid at some negative potential,
or whether the grid is at a zero potential
and the cathode at some positive potential.
This latter condition is that which nsually
obtains when automatic bias iz used.
In most of these arrangements, the grid
is maintained at the same poteniial as
the negative terminal of the high-tension
supply, while the cathode i raised to a
higher potential by the inclusion of a
resistance in the lead eonnecting the cathode
to the high-tension negasive terminal.

Voitage Drop

This will be made clear by a reference
to Tig. 1, which shows the essential con-
nections for automatic bias 10 an in-
directly-heated  low-frequency  output
valve, In this diagram, certain refine-
ments, such as the decoupling arrange-
ments, are omitted for the sake of sim-
plicity, It will be'scen that the full high-
tension voltage cxists between the points
A and B, the point B being at zero poten-
tial. Tt is obvious, thercfore, that there
will be a drop of wvoltage, equal in all

Nez BusBAR “DECOUPLING RESISTANCE
Fig.3.—An alternalive arrangement of Fig. 2,
in whick the cathode is maintained at the

normal negative potential.

FILRNMENT
TRANSEORMER

4

Fiz, 4—A baltery-heated valve arranged

the same manner as Fig. 3,

1 -t o -

in

to the total high-tension voltage, along the
complete valve cireuit. This drop of
voltage will consist of three portions—
{1) the drop across the load in the anode
circuit {i.e., the output choke), (2) the drop

~across the cathode-anode path of the valve

{t.e., between the points C and D), and
(3) the drop across the biasing resistance
(i.e., between the points € and B).

Thus, the point A is at a higher potential
than point D; D is at a higher potential
than the point C; and € is at a higher
potential than point B. But the grid of
the valve is connected to point B, se that
the point C, the cathode, is at a higher

Exrermar. Avooe C 1RCUTS
HI 4+

8195 LESISTANCE

Lecovpi v
AEsisTavce  HT=

Fig. 2—The arrangement of Fig | with a
de-coupling circuit added,

potential than the grid, or, in other words,
the grid is at a lower potential than the
cathode. which is the condition desired
for successful operation. RS

Advaniages of Automatic Bias

The advantages of automatic or self-
biaging are many. In the first place,
if the valie of the biasing resistance is
correctly caleulated, there is no possibility
of under- or over-biasing the wvalve.
Also the biasing resistance automatically
controls the value of the anode current,
for should the anode current rise, due,
perhaps, to an increase in anode voltage,
the drop through the biasing resistance
will rise in proportion, the negative bias
will be increased, and the anode current
again reduced to its normal value.  Further,
the biasing resistance does not deteriorate

OHTH 28 does a grid-bias battery, does not

vary in value, and needs no replace-
ment, If desired, the biasing resistance
can be made variable, or semi-variable,
g0 that adjustments can be made
while the set is in operation, without
any risk of an abnormal rise in anode

current.
There is, of course, one slight dis-
advantage. Any biasing voltage

applied in this way is definitely sub-
tracted from the total H.T. voltage.

ACAawS However, this makes no nractical

difference to the cfficiency of the

4:?::: : average mains set where 200 or 250
] votts H.T. is available from a mains
M7= UNiE, agddthe maximum bias voltage

" e} require ocs hot exceed 20 or 30
%;;X.%ﬁz I volts, In the case of-some of the
AAAN A AAAAN s bigger putput valves, however, which

éﬁfgg;f] Brassima KESISTANGE  are designed to operate at about 400

volts on the anode, as each wvalve
regquaires over 100 volts grid bias, the
lose, if this amount of bias were sub-
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tracted from the available 400 volts H.T.,
would be serious. In thig case, therefore,
it is nevcssary to design the high-tension
unit to give an output voltage equal to the
normal anode voltage plus the bias voltage.

Biasing Resistance

Biasing resistances generally should be
of the wirc-wound type, and must be cap-
abie of carrving the full anode currerit
of the valve continuously without over-
lieating. In the case of early stage low-
frequency amplifiers and sereencd-grid
valves, ordinary spaghetti resistances arc
quite suitable, ‘but for output valves,
where a  certain amount of prehmmary
adjustment of grid bias is usually necessary,
it is advisable - to
use a variahble
repistor, or, pre-
ferably, a fixed
resistor and a vari-
able resistor * in
sertes. This allows
of adjustment, but
at the same time
prevents the valve

HT

-Of from being run
MED entirely  without
- Bons bias if, by mis-

> orsisraves take, the variable

portion is reduced
to zero. For vari-
able-mu  valves,
where continu-
ously adjustable
blas 18 required,
the resistance
must naturally be
of the variable {type. The -caleulation
of the correct value of biasing resistance
is a simple matter, and i3 merely
the application of Ohm’s Iaw, The
formula is :—

- Value of biasing resistance in ohms=

Desired bias in wvolts
Anode current in amps.

As the anode current is usually expressed
in milliamps, the value of the biasing
resistance is found by multiplying the de-
gired bias wvoltage by 1,000 and dividing
by the anode current in milliamps.

As an example, we will take an output
valve requiring a grid bias of 32 volts
at full anode voltage, the anode current
bheing 30 miliamps. The correct resistance
for gelf bias would be 32 multiplied by 1,000
and divided by 30, or 1,066.6 ohms. Actu-
ally, a total resistance of 1,250 ohms
would be used, consisting of a 750-chm
fixed rvesistor in series with a variable
resistor of 500 ohms maximum.

Aecarve Bus Sar.
Fig. 5—The biasing re-
sistance arranged in the

cathode lead of an S.G.

valve.

Decoupling Resistance

In addition to the biasing resistance it-
self, certain additional apparatos is usually
required, by way of decoupling. If the
anode supply is net cfiiciently smoothed,
and a bad mains ripple is present, there is
a risk that thiz may be transferred to the
grid by the bias arrangement, when the
anode current- will be correspondingly
modulated, and serious maing hum resulé,
Morcover, there iz always a chance that
the biasing circuit may pick up mains
hum from some other part of the apparatus,
while any othér low-frequency component
in the anode current will have a similar
effect, To reduce this risk, a grid de-

coupling or smoothing cirecuit may be
employed. This consists of a high resist-
anee, 11:311&11}7 of akout 50,000 ohms,
included in the grid return, and
by-passed to the cathode through a
condenser which, in the casc fof
most low-frequency valves, should
ke of 2 mfd, capacity.

Such decoupling is not essential,
but should be added without hesi-
tation if serious hum is noticed.
The condenser value of 2 mfd. is
ample, and in many cases, especi-

a negative potential given to the grid hy
the biasing resistance connected between the

common negative wire and the H.T.
terminal,
Tig. 4 gives the variant of this circuit

for use with a direetly-heated triode or
pentode oatput valve, a connection between
the common negative wire and the centre-
tap of the filament winding taking the
place of the cathode lead in Fig, 3. For
sereencd-grid  high-frequency wvalves, the
cireuit is as shown in Fig. 5. This arrange-
ment is similar to that in Fig.-2, but the
decoupling arrangement for the high-fre-
quency valve consists merely of a .01 mfd.
high-grade fixed condenser. .

ally in early low-frequency stages,
1 mfd. may be sufficient. On the
other hand, where a very bad hum

HE—.
Bias
FCEGIST

I

is present, especially if the output Lsers

|
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valve is a pentode, it may be
necessary to use a 4 mfd. con-
denser for decoupling the bias to
the last valve. Different designers
prefer different arrangements of the
auto-bias “eircuit, but the circuits given
with this article are tried arrangemcnts,
and quite suitable for the types of valves
for which they are recommended. Fig. 2
is the complete arrangement for an early
stage indirectly-heated L.F. amplifier,
such as the input valve of a gramophone
amplifier, Tt may also he cmployed where
the detector valve of a receiver is
required to aet also ag first low-frequency
amplificr with a piek-up.

Precigely the same arrangement may he
used for a pentode output valve of the
indirectiy-heated type, but for three-
electrode output valves a slightly different
system is preferable. For a triode, the
value of the bhiasing resistance is usually
of the same order as the resistance of the
load, and the loss of power in the biasing
resistance, if this resistance were included
it the load circuit, would be serious. This
is avoided in the cireuit shown in Fig. 3,
where the cathode is maintained at the
common negative potential of the set, and

Fig.6.—A common resistance connected up to
provide bias for two baltery-keated valves.

For Portable Sets

Tt should not be forgotten that automatic
bias can just as simply be applied to battery-
operated receivers. In gencral it is nob
economical, for the bias is definitcly.
subtracted from that of the H.T. hattery.’
Still, for portable sets and other.special
purposes, it has the advantage of compact-
ness and Hght weight. The essential circuit
18 shown in Fig. 6. Here a wire-wound
resistance capable of carryving the total
H.T. current of the set is connected between
H.I.— and L.T.—, and thus biases the
output valve. Tt may be made variable for
purposes of adjustment, and may also be
guitably tapped to provide bias to other
atages. The value of the total resistance
and of the intermediate tappings can be
caleulated in the way alrcady described,
and any handy reader should be able to
construct a suitable resistance unit, either

by connecting spaghetti resistors in series,

or by Wmdmg his own resistance with hlgh—
registance wire. .

Round the World of Wireless

(Continued from page 168.)

A Screened-Grid Detector.
IN a sensitive receiver, especially one of
the Det.—L.F. types, results can often
Le improved by replacing the normal
detector valve by a screened-grid one. A
few alterations must be made to the wiring,
but these are very slight and can be carried
cut in a couple of minutes. All leads
eoing to the anode tesminal of the detector
valve holder must be removed, joined
together {usually this can be done by
connecting them all to one terminal of the
H.TI". choke) and attached to a flexible lead
which can be connccted to the anode
terminal on the top of the S.G. valve., A
separate H.T. connection is required for the
sereening  grid of the new valve, so an
additional battery lead must be provided

‘sometimes effeet an improvement.

for thiz purpose. The lead should he
comnected at one end to the anode terminal
of the wvalve holder, which now corre-
sponds to the screening grid, and the other
end should be taken to the 20-volt or 30-
volt socket of the battery, The usual
by-pass condenser between the screening
grid and earth is not essential, but does
Any
capacity from 0l mfd. vpwards will do
quite well. A sereencd-grid valve provides
a greater degree of amplitication and makes
tuning sharper due to its smaller damping
effect on the tuned eircuit.

A Short-Wave Manual

LL short-wave enthuziasts will be

- intcrested i  a “ Short-Wave
Manual ”* which has just been published
by Mesars. Stratton and Co., makers of

*Eddystone ”  short-wave components.

This manual, which is priced at 1s. 6d.,
gives full and iliustrated constructional
details of a range of 3.-W wireless receivers,
adaptors, and wavemeters. Each deserip-
tion is accompanicd by a clear wiring plan
drawn to scale, and the exact cost of the
various instruments is stated in all cases.
In addition to the constructional articles
there are others on ** Losging Short-Wave
Stations,” * Trouble Loecating,” * The
Short-Wave Variable Condenser,” cote.
On the last three pages are given the
cireuits of two 8.-W. transmitters and a
lst of short-wave stations, accompanied
by details of their working schedules.
Altogether a  refreshingly  interesting
publication. If you want a copy of this
manual, the address of Messrs, Stratton and
Co. i3 Tddystone Works, DBromsgrove
Street, Birminzham. :



Odober 15111 1932

any Speaféer

MINOR P.M. MOVING GOIL

Be eritical.

speakers are
than
comparisons before vou
make a choice.
to hear the
Minor Moving Coil. A
spearer that’s different
—zeith 100%, purtty of
vich clear tone.
waderately priced too.

complete
and baffle board.

PRACTICAL WIRELESS

DON’T BUY_

until you

have heard

THIS one

Many
better
others.  Make

Ask
MoToR

And

with transforiner

If any difficuley
in obtaining, send
us  your mnearest
dealer’s address,

TEKADE RARIO &

ELECTRIC, LTD.

147, Farringdon Road,
London, E.C.I.

THE FINEST

INl

RADIO
CABINET

for the
homsz

constructor.

Pat. No. 372.018

The Chromogram s an ideal Cabinet for the home constructor:
It can be utilized as an ordinary radio eabinet for any qtandard
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Dr. F. W. Lanchester, LL.D., F.R.S.

OR far too long the pentode wvalve
has suffered from being a vietim to
. cxeessive  propaganda ; itz virtues
have heen overstated, and in consequence
its introduction has led to disappointment
in greater or lesser degree. But the
pentode valve properly installed is capable
of giving remarkable results, as indeed is
generally recognised, and its eonly real
competitor for pure undistorted volume is
the well-known ** push-pull 7 circuit.

Amplification Faetor

The nominal amplification factor of a
pentode is commonly in the region of 80
or 100, But this iz entirely mislcading to
those who think in terms of the ordinary
{triode) power valve. The slogan * saves
a stage ” whiech has sometimes been em-
ployed is equally misleading. The makers,
of the pentode tell us with one accord
that the external impedance (speaker
cffective impedance) must be kept low,
say one-fifth or less of the (A.C.) im-
pedance of the valve itself: thus for a
pentode such as the PT.425 whose ampli-
fication factor is given as 100, and whose
published impedance iz 50,000 ohms, the
external impedance should not exceed
10,060 ohms. But equal prominence is
not given to the fact that under these
conditions the effective amplification factor
is now only one-sixth of its declared value,

namely : 10,000

100 3 50,000+ 10,000 — 16-6
The external impedance suggested above,
although satisfactory from the point of
view of the valve maker, is still far too high

 THE SPEAKER SPEAKS

ON THE PENTODE VA_LVE
The First Artig::le of a Short Series

By F. W. LANCHESTER, LL.D.,

for good reception. In our opinion a
hetter value for the external impedance
to be associated with the valve in question
would be something in the region of 5,500
ohms., The corresponding wvalue of the

“effective amplification factor will then be :

5,500
100 = 50,000 + 5,500 = 10 approximately.

External Impedance

The reason for this further lowering of
the external impedance is in order that the
bass should come through without undue loss.
Even with the external (speaker) inpedance
brought down to this level the pentode
valve requires the support of more in-
ductance (henvies) in the output trans-
former (or choke-filter cirenit as the case
may be) than the ordinary (triode) power
valve. 'Whereas an output transformer
with a primary inductance of 10 henries
in round numbers is sufficient for an
ordinary power valve, for a pentode with
an external impedance of 5,000 or 6,000
ohma about twice this or .20 henries is

required to give as good a rendering of the.

bass. For an external impedance of
10,000 about 40 henries would be required.

The question may fairly be asked why
not stick to the 10,000 figure and provide
an adequate transformer ! The answer is
economic consideration. A transformer of
40 henries to carry some 3 or 4 milliamps.
ourrent ' is not an expensive matter, in
fact intervalve transformers up to 100
henries are common., But to take a
current of 17 m.a. as required by PT.240,
or 26 m.a. as required by P'T'.625, is another
matter ; for a given size of iron olremt the
necessary number of turng results in over-
saturation and diminished receptivity, so
that piling on turns defeats its own ohject,
and the only way out of the difficulty iz a
-very great increase in the size and cost
of the transformer. When the economic
limit is pagsed the answer of the public
and trade would be the abandonment of
the pentode valve.

Cut down in the manner indicated
above, tho pentode is a very good valve,
capable of giving a heavy output without
distortion, in this respeet better than the

F.R.S., M.Inst.C.E., Etc.

ordinary (triode) power valve, and com-
parable with a good push-pull power
circuit. But as pointed out the amplifi-
cation factor is then only in the region of
18, and thus only two or three times the
effective amplification factor of a power
valve such as P.625 ; there is no *‘ saving
a stage” or a.nythmg like it ; all that one
can say is that the pentode may oceasiovally
make the difference between the amphifi-
cation of a given set being adequatc or
otherwise,

Summary

1. In laying out a set for a pentode, the
external impedance (speaker effective imn-
pedance) should be taken about one-ninth
of the {A.C.) valve impedance as published.

2. The effective amplification factor is
then approximately one-tenth of its nominal
value. -

3. The inductance of the choke in a
choke-filter circuit or primary winding in
the case of a transformer should be at
least 10 henrics, and, if full bass rendering
is required, 20 henties i desirable.

4, In the case of a moving-coil qpeaker
the effective impedance of the speaker is its
measured impedance (or calculated im-
pedance) multiplied by the square of the
transformer ratio. Thus, if the speaker
impedance (ohma--reactance) be 20, and
the O.P. transformer ratio be 17, the
effective impedance, referred to above as
the external impedance, is 20 x172=5,300
ohms, and the said combination is suitable
for a pentode wvalve. Parenthetically it
may he observed that the same combination
is equally suitable for,an ordinary triode
power valve whose impedance is less than
2,000 ohms; such for example as the
P.625A or the P.M.256.

5. The maker’s instructions relating to
the pentode wvalve should be carefully
studied, especially as concerns the danger
of allowi ing such valyes to be called upon
to function on open circuit or with excessive
impedance in cireuit. The penalty of dis-
regarding these warnings is commonly a
break-down, often resulting in the destruc-
tion of the walve itself, owing to the
excessive peak voltage generated under
such conditions,

RADIO

T is only two vears since the Scottish
National Radio Exhibition was in-
augurated as an annual event, but

when the third of the scries opens in the
Waverley Market {(Wednesday, October
12th}) it will come as a familiar and firmly-
established institution.

Tike the great Radio FExhibitions at
Olympia, London, and at Manchester, which
have preceded i, the Secottish Ex{}nbmon
will place before its patrons absolutely
everything that is new and up to date in
British radio apparatus. The Exhibition
is an all-British one—no apparatus of any
kind which is not manufactured in Britain
¥y British - labour will be shown—and,

SCOTLAND H

following Mr. Bentley’s invariable principle,
it is an allRadio one—mothing will be
shown which has not a direct connection
with radio reproduction.

With the opening of Scotland’s powerful
new twin-wave transmitter at Westerglen,
there has naturally been a huge increase of
interest in broadcasting in Secotland.

Of special interest this year will be an
exhibit staged by the G.P.0. On a large
stand the [Post Office cngineers are showing

-examples of the various electrical machines

in common industrial or domestic usc
whose proximity affects and interferes
with broadcast reccption ; and at intervals
actual demonstrations will be given of the

THE CAPITAL’S
WIRELESS WEEK

methods which the P.O. men employ in
order to overcome the difficultics and smooth
out the interference. This stand is sure to
have a good audience—for comparatively
few listeners at present realize how mmuch
clectrical machines may affect their
reception, and sti]l fewer know that
the Tost Office will try o help them
in any such difficulty they may en-
counter.

A model studio is bheing erected in the
Exhibition in which certain of the pro-
grammes which would normally be put on
in Scottish Broadcasting House in Queen
Street, Edinburgh, will be staged on ecach
day of the Exhibition.
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Choice of Needle
HERE are a large number of different
types of gramophone ncedle on

the market, and each claims some
special advantapge, Steel needles are
divided into three main types—soft,
medium and loud ; whilst there are several
varieties of *‘ permanent ” needle in addi-
tion to those of the fibre type. The majority
of needles, however, ate designed primarily
for ordinary gramophone reproduction and,
therefore, when wused with an electric
sound-box, or pick-up, & little more care
is needed in choosing the type of needle
for your instrument. The writer always
uses Columbia Talkie needles, as
these have a nice, fine point, and
are extremely hard, T use one for
each record (both sides), and the
wear when viewed nnder the miero-
scope is very small indeed. Five

3 o

PARAGRAPHS OF INTEREST
TO THE RADIC-GRAM USER

o -

record hag been played a number of times
distortion will be noticed, due to some of
the smaller sound waves being worn off
the grooves. To test whether your turn-
table rotates on a perfectly horizontal
plane put a record on, and rest the needle
on the clear space at the beginning of the
record. The record should rotate for the
complete playing time without the needle

being thrown off,
7

i
<« NeepL £ —-—7'

records may be plaved with one of
these needles without appreciable
 cutting,” but they arc so cheap
that one can afford to use one per

that there is a compensation in the output
eurve, resulting in a reinforcement of the
lower and high notes. If you feel that your
pick-up still fails to do justice to these
notes wyou can fit a tone compensator,
which 18 an arrangement of chokes and
condensers giving resonance points  dt
various frequencies. Naturally, the design
has to be chosen in conjunction with the
pick-up, so that the output from the record
becomes practically a straight line.

The Gramophone Pick-up: Does Yours

Require a Volume Control ?

Disappeinting results with a gramo-
phone pick-up may often be due
to the non-use of a volume

," control in econjunction with the

actual instrument. Quite a numbeér
of the modern pick-ups give a
fairly large output, and if one of
these is employed to play a very
Ioud. record it is possible to over-
load the wvalve in the grid eircuit
of which the pick-up is connected,

record. If a permanent needle of
the Tungstyle type is used, it must
on no account be removed from the
pick-up until it iz worn out, as the
thin point gets bent ag it is used,
and if removed it may be put back
in such a position that the point
wilt dig into the record. However,
each pick-up seems to work best
with one special needle, so it will
well repay you to experiment with various
types to ascertain the best one for your
own apparatus,
A Level Turntable

A fault which can result in a peculiar
form of distortion arises from the radio-

e e e N

D

s

e SNRECTION OF AOTEION

The correet angle for a needle~—with either
ordinary acousiic sound-box or eleciric pick-up.

gram cabinet being stood on an uneven
surface. If the apparatus is home-made,
the motor-board may alzo be fitted so that
it iy not perfectly Jevel. The effect of this
iz that the tone arm bears more heavily
on one side of the groove than the other,
and this results in uneven wear. " After the

Correct

This illustration shows the effect of a needle which is nof vertical.

INCORRECT

Vibration Troubles

Most maotors are provided with rubber
washers which should be placed on either
side of the motor-board. Where a powerful
amplifier is installed with the motor-board
atfached to the cabinet housing the loud.
speaker, these washers are of vital.
importance, as powerful low notes’
will cause the entire cabinet fo
vibrate, with the result that the
pick-up is shaken, and both dis-
tortion and damage to the record
can arise. If a moving coil loud-
speaker i3 used with a
mains-driven  instrament Soung
and the amplifier is not Sox
adequately smoothed, hum e
from the mains can be
transmitied to the pick-up
in this way, and this fact
should be borne in mind
when trying to trace hum
in an amplifier.

Balancing the Output

It is probably well known +
that the lower notes of the
musical ' scale are not
recorded at the
strength as the higher notes ;...
owing to the limitation
imposed by the spacing of
the grooves. The very -high notes are
also not present on a record becaunse
of the recording difficulty. The majority
of pick-ups baye ‘the design so chosen

CorRECT

unless such valve iz of the low
frequeney or even small power
type. Receivers which have not
been designed for wuse with
gramophone reproducers are often
altered by the user in order that a
pick-up may be used. This alteration
commonly consists of bieaking the
grid lead of the detector valve, orf
ingerting some switching device in
this particular part of the circuit, and then
relying only on the volume control which
is included in the I.F. side of the receiver
(if one is fitted) to reduce the volume from
the speaker. The detector valve does not,
as a ruile, bandle a very large input, and is

as SOuUND
IMPULSES

INVeoreecT

BAME The " tracking "' angle—which was fully explained in a recent

Note how the sound-box or pick-up must be paralle! wiih

the sound grooves,

very often of the type in which the applica-

tion of the maximum H.T. and grid bias

will not enable it to take a wery large grid
(Continued on page 212,)
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response to many requests for a
powerful hattery zet employing the
ordinary type of screen-grid valve, as distinet
from the variable-mu. As will be seen from
the photegraphs the receiver is very com-
pact, and, in view of the closeness of the
various components, great care will have to
be exercised in wiring, and the instructions
miust be carefully followed if this is the
first receiver you have attempted to build.
As a matter of fact this is a very suitable
scb for a beginner to try to construct, as,
apart from “the simple wiring, there are
not very many constructional points
which require attenéion, but these will be
dealt with in their proper place. . The
cireuit, as will be secn from page 190, con-

"'I""‘HIS four-valver has been designed in

-sists of a B.G. valve with filamment control,

detector, L.F., and powecr valves. The
detector is coupled to the L.F. by an
ordinary L.F. transformer, but for the
second inter-valve coupling a Benjamin
Transfeeda is employed. 'This, as most
readers arc probably aware, consists of a
transformer, coupling condenser, and wire-
wound resistance, The detector valve is

decoupled and an output filter is fitted.
The result of this circuit arrangement is a -

percht}y stable, powerful receiver, and the
quality is such that a moving- ol loud-

- speaker is recommended. The cutput valve

wili obviously be overloaded on a powerful

e L § 0 o o s
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station, and therefore a volume control is Fuu Slze Bhle Prlnt erlng

fitted before the first L.F. stage, and this,
in conjunction with the volume control on
the 8.0 wvalve, will cnable the signal
strength to be regulated so that the detector
valve is neither under- nor over-loaded,
and the output valve also only receives a
siznal which it can property handle. Having
described the primcipal features of the
recelver, we can now proceed with its
construction.

Construetion

Obviously, before construction can be
commenced, all the components as specified
in the shopping list should be obtained.
It is unwise to attempt construction with
anly a few of the parts by vou, as with all
receivers, and especially with one so com-
pact ag this, it is advisable to arrange all
the parts on the baseboard in the approxi-
mate positions they are to oceupy, and
move them about until absolately certain
that every omne is correctly placed, and
then pierce or otherwise mark the positicns
of all screws., By working in this manner
there is no risk of finding, when the majority
of the parts have been serewed dewn, that
there is not enough space for such-and-such
a component. Well, then, when all serew
positions have heen mark(‘(l remove all the
components and drill the holes 50 aceonimo-
date the threce screws which hold the

View of the completed receiver from the back,
showing the battery shelf and loud-speaker ﬁited
in.the top section of the cabinet,

R ) Lo op
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variable  condenser.
The exact position of
these is shown on the
blue print. Before the
eoils can be attached
it is necessary to re-
verse the positions of
the two eotls, It will
be seen from the in-
structions accompany-
ing the coils that this
is done by simply re-
moving two screws on
cach coil. Now attach
. the variable condenser,
then the ganged coil
agsembly, the wvalve.
holders, -the trans-
former and Transfeeda,
the grid leak and con-
denger, the small fixed
condenser, the two
chokes, and that iz all
for the time heing, By
leaving out the rest
of the components
wiring i simplified.

1o (a8,

A\

Wiring Up

carefully adhered to,
various wires may

These illustrations give & good idea
of the atfractive layout and compact
errangement of the Sonolone.
treme right- and left-hand views are
from front and rearirespectively, whilst
the illusiration above shows the com-
pleted receiver in ifs cabinet standing on
the stool which is designed for it;
remaining tllustration shows the base-
board viewed from above. '

oceupy

The ex-

The

These instructions for wiring should be

in OLdLI‘ that the
their corrcct

positions, and neat cross-overs made at the

correct points.

The baseboard should be

laid down, with the panel edge nearest to

you,

and then the various veferences to

right and left hand will be correctly followed,

Terminal 1 of coil /
to terminal G of
the B.G.. valve-
holder,

Terminal & of S.G.
valve-holder to
fixed plates of first
section of variable
condenscr.

Terminal 1 of coil C
to fixed plates of
second scction of
variable condenser, -
and a small wire
fromy this latter
terminal to the
terminal on the
small  balancing
section.

Attach a small sol-
dering lug to the
opposite  side of

(e s "

LIST OF

Received on the
loud-speaker stren

be given
Stations which were not s

in signati strength, have r
eeteep oot ot e

Short IWaves

Fécamp (Radio

: Normandie).

. Trieste.

London Natioual,
urin.

Heilsherg.

Ereslan.,

Brussels Ne. 2.

. London Regional.
Toulouse.
Midland Regional.
Katowice.
Stockholm.

L L

me.
Beromiinster.
Langenberg.
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Dlagram GIVCH Wlth ThlS ISSUC Top terminal of this choke to terminal

this section of the wvariable
condenser, and run a wire to
the centre terminal of the
¢rid condenser.

From the latter terminal to the
loft-hand side of the 0001
fixed condenser,

Renaining termimal of the latter condenser
te the left-hand side of the sereened
cholke,

Terminal G of the detector valve-holder to
the nearest terminal of the grid condenser.

Now join up the I terminals on the three

valve-holders  at

STATIONS "ihe left-hand side
Sonotone at good of the b(wcbo'f}rdq

I Full list w'll pressing the wires
gih. - down so that they

tfigienily loud, or consistent

rest on the base-

#xt weelc
beard out of the

ar been mcluded in thls h:-t

way.

North Reglo:ﬂl Terminal P of L.F.
“ Prague. valve-holder to
Milan, H terminal I* on the
l\ff’l‘e‘nsglj No. L. E Benjamin - Trang-

Butdapest, teeda.
. Terminal G of the
Long Waves : power valve-hol-
Haizen. H der to terminal G
K”"‘gs“"”“e‘;u;m on the Transfeeda.
Daventry 5XX. ’ Terminal A of the
g;g:;ﬂ,}."éwu detector valve-hol-
Motala, der to the lower
Kalundborg. terminal of the

e B e e e 1011 B s e e e B H.F. choke,

e

Pye AP

P on the transformer.

Join together terminals 2 on the coils.
and thence to the right-hand terminal
of the awitch on the coil bage.

Right-hand side of switch to earth ter-

/ minal
/ Terminal 2 on coil C.to the screw which .

holds the ceil base to the baseboard.

Terminal 2 on coil C to terminal 6 on
the same coil.

Remaining terminal on the grid condenser
to F terminal on detectar vatve-holder.
Now the output choke and the three

2 mfd. condenser may be screwed down
in their correct positions. and then the
terminal blocks for aerial and earth and
lond-speaker may be attached. Remove
the mierofuse from its base and screw
the base in its position between the
choke and fixed condensers, after which
the wiring may be proceeded with.

Terminal B on the Transfecds is joined
to the left-hand L.S. terminal.

The latter terminal iz joined to the I
terminal of the output valve-holder
which is nearcst the panel.

on the end plate of the variable con-

denser, and thence to the right-hand

terminal of the 2 mfd. condenser.
Join together the two right-hand ter.
minals of the 2 mfd, condensers, and

. the 8.6

From the Jatter terminal to the terminal |

Now attach one end of the 600 chms
spaghetti resistance to the latter terminal,
and fix the opposite end to the basehoard
with a2 small, round-head wood-serew.

H.T. terminal of transformer to the left-
hand terminal of 2 mfd. condenser.

Attach the 10,000 ohms spaghetti to H.T.

_terminal of transformer, fixing the other

end to H.T. 2 terminal of Transfeeda.

File a small hollow at the lower edge of
the terminal block accommodating the
pick-up terminals, and attach this terminal
bloek to the baseboard, but, hefore driving
the screws right home, slip the battery cords
underneath so that they are gripped when
the block is finally fixed: To the left-hand
terminal of the switch on the coil base
attach the L.T. — lead, a short length of
flex, and a wire to the nearest terminal of
the microfuse holder. The H.T. — lead is
then attached to the remaining terminal
of the micrefuse holder. The L.F. 4 lead
is attached to the left-hand F terminal of
valve-holder. A four-inch length
of flex should now be fixed to the terminal
on the screened choke which is nearest the
panel. .
Drilling the Cabinet

Before the wiring can be finished it will

be necessary to drill the cabinet front, so .

this should now he marked out, and the
holes drilled (see the diagram overleaf).
Attach the  escutcheon  window to

Cof the S.G.

thence to the earth
terminal.
Right-hand I.5.
terminal  to the
2 mifd. condenser.
Remaining  termi-
nal of this condenser
to A termina! of out-
put valve-holder.
Latter terminal to
the neavest terminal
on the output choke.
Remaining  termi-
nal of this choke to
nearest terminal on
the screened choke.
Latter terminal to
terminal H'T. 2 on
"Transfecda.
Left-hand terminal
valve-
holder to the F ter-
minal of the cutput
valve-holder.
Terminal A of the
8.6, valve-holder to
the 2 mfd. condenser.

are

e o AR e v IR 210§ B b o8 $ A o T 13 AL 100 0 LA 00 T (€14 B L {17 S (4411 41100 |1 13 AR e 1 {0 0 St {45

Front view of the completed receiver.

olume Control and Reaction Control ;

the right is the H.F, Volume Control, whilst the lower knob is the
Wave-change on-off Switch.

The twe left-hand Enobs

the central knob on
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SWITCH

Template for markmg positien of heles on the Camco Ambassador Cubinet front.

the front and then the 25
chms resistance, the volume
control and the reaction con.
denser, and then attach the
remaining gseven leads to tho
bascboard as follows. Three
lengths of flex are attached
to the G and G.B. terminals
of the transformer and the
(4 terminal of the L.F., valve-
holder, One length of flex
iz attached to the righi-hand
T terminal of the 5.G. valve-
holder, and a further length
of the terminal numbered 6
on Coil C. All these leads
should be just leng enough
to reach the proper com-
ponent on the front when
this is finally attached. A
length of glazite is now cut,
“onc end being attached to
terminal 5 of coil C, the wire
passed along close to the !

LIST OF COMPONENTS FOR THE SONOTONE

CONDENSERS
Sovereign Pre-set 0003 mids.

Wilking and Wright W.312 (Two-

Gang—.0005 mids.).
Ready Radio .0005 mfds.

Condenser. B
Three 2 mid. T.C.C. Type Ne. 50.
One 0002 mid, T.C.C. Type S.P.
One .0001 ditto Type S, Flat,

COILS
Lissen Dual Gang,

CHOKES

Bulgin. Standard Screened.
Slektun Standard.

R.I. Type D.Y.25 Quiput Choke.

TRANSFORMERS
Ready Radio I.F. 3—1,
Benjamin Transfeeda.

RESISTANCES

Lewcos Spaghetti 600 ohms,
Ditto 10,000 ohms,

Colvern 25 ohm. Variable,

Dubilier 2 meg. Grid Leak.

Reaction

VALVEHOLDERS
" Four Letus 4-pin,

VALVES

Mazda $G.215; HL 210 {Metallised)
L.2 and P.220A

VOLUME CONTROL
Sovereign 500,000 ohms,

FUSE :
Microfuse 100 m/A.

ACCESSORIES

Three Belling Lee Terminal Blocks.

Six Belling Lee terminals—Aerial,
Earth, L.8.—, L.5, -+, and two Pick-

up,
Five-way Belling Lee Battery Cords,
Two coils Glazite connecting wire.
Short length of flex.
Four Wander plugs — G.B.+, G.B.1,
G.B.2 and G.B.3.
One Tin of Filt.
Pertrix Batteries, 120 volt and 9 volt.
Camco Ambassador Cabinet,
Igtanic [D.9 Speaker.
One two-volt Accumulator,

Py

variable condenser, and a

denser, and then join up the
fiex and two glazite leads, after
which the work is practically
The smali wpre-
set condenser must be serewed
to the baseboard between the
aerial-carth terminal block and
the coil base, and one terminal
of it joined to the aerial
- The other ferminal
of this condenser i3 joined to
terminal 4 on coil A, Three
flex leads and one glazite lead
will complete the receiver—
one flex being joined to the
right-hand pick-up terminal,
and the glazite joining the
remaining  pick-up terminal
and terminal G of the L.F.
valve. The remaining two
flex leads are joined to the
G.B. terminals on transformer
and Transfeeda. These flex
leads must be provided with
wander plugs, marked as fol-
lows: G.B.1 to the trans.
former, (1.B.2 to the Trans-
feeda, and G.B.3 to the
pick-up terminal,

Testing Out

The valves may now be
inserted into their respective
gockets, the batteries con-
nected up, and the receiver
tested out. H.T.1 should be
inzerted in a tapping be-
tween 60 and 80 volts, the
best tapping being found
by experiment, H.T.2, of
course, will be plugged into
the maximum voltage, G.B.1
is plugged in the grid battery
at the 3-volt tapping, and
G.B.2 into the 9-volt tapping.
G.B. + of course, will be
inserted into the soeket bear-
ing thiz markmg, as will’
H.T.—, Join up the accu-
mulator, attach aerial and
(Continued on page 192.)

loop made i@ the other
cnd to attach to the

small reaction con-
denser, A further
piece of glazite is

attached to terminal
A of the detector
valve-holder, and a
loop provided to at-
tach to the other ter-
minal of the reaction
condenser.

Before putting the
setb in ity place,
attach the dial to the
variable condenser,
and, if you wish the
dial to be illuminated
in use, you can also
aitach a short length
of twin flex to the F
terminals of the de-
tector valve - holder,
aftorwards joining
these leads to the
lamp-holder on the
back of the escutcheon
window,

Final Details

Put the set into
its place, and drive
home the small wood-

£ el T

—r- 2

.

ol
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>t/

. 600 Owms

e s mm———.——

B B ek |

£S5
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)
A
3

screws. Fit the knobs
for the wvariable con-

The theoretical circuit of the Senctons,
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GREAT FREE

GIFT with the
‘SONOTONE’'FOUR

- CALIBRATOR
Easy Stations Finder

Every “ Practical Wireless™  enthusiast

‘must have a Calibrator, the new gadget

that identifies Foreign Stations by name.

Amazmgly simple to use, it trebles the

entertainment value of any Receiver., No set
is complete without t.

THAT IS WHY
WE GIVE ONE
ABSOLUTELY
FREE WITH EVERY
DIRECT RADIO KIT
The Press says:
* Indispensable to Ether Searchers,
“Fnables all stations to be jourd and
identified  immediately ., . . Decide
what station you want a-n(l—}wy presio
—theve it is! No wmore guessing !’

DEMONSTRATIONS

Make a point of wvisiting cur Show-
rooms at 159, Borough High Street, for
interesting demonstration of all new

Kit Sets and Loud Speakers.

TO OVERSEAS CUSTOMERS.

We specialise in Radic for Export. Goods
to your exact specification are very carefully
packed and inswred, all charges forward.
Terms : Cash with order, or depusit ane- thxrd
with order. Balance C.Q.D.

Those Elusive Foreigners

DIRECT RADIO’S

PRACTICAL WIRELESS

vl

‘SONOTONE’ FOUR
gets them DEFINITELY

1 Llssen 2.gang shielded % s. d,

filament switch . 17 6
1 Utility 0005-mid. 2
gang variable cons
denser type W 312.. 18 6
I Ready Radie ,0005-
mfd, reaction con-
denser . .. 26
1 Sovereign  .0005-mid.
pre-set condenser .- 18
C. 3 terminal type
OOUZ-mfd fixed con~ 2 4
ITCC UOOI wfd. ﬁxerI
condenser type 'S 1 3
3TLCC 2.mid. fixed
condensers .. it §
1 Ready Radio Standard
H.F.Choke 1 6
1 Kmvn Screened HF s 9
1 Rzady Ra&iu L.F.
Transformer ratio 3-1 8 6
1 Benjamin Transfeeda 1 6
4 4-pin valve holders .. 20
! RA1. Audirad Output
hake 9
1 Leweos 600 nhma spag-
hetti fixed resistance 9

[ T

P -

| Basehoard 14in.x10in,
Mullard Valves: PM

4

Celvern 23-ohms filar

coil with combined

Lewcos 10,000 ohms
spaghetti fixed re-
* sistance

ment resistance FR
Saovereign 500,000 chms
volrme control
160 m.a, fuse & holder
Belling Eee terminal
blacks
Belling Lee lermsnals
(aerial, earth, L.5-

LSX. and 2 pick-

B Rl G0 e
o om M O

Bcllmg Lee 5—way bat-
tery cord .. 2
Coils Glazite ..
Permeol panel 14in. x
Fin, drilled to spccn-
fication 4

o

-2 —J

12, HL 2, PMILF

MZ 119 0
t159 T Table Model

Cabinet, in Walnut.. 18 6

£8 10 0O

==

KIT - £5.12. 6
MOdell (less  valves

and cabinet)

or iwelve monthiy ‘IU B

KT - £1.1.6

Model less cabinet)

or twelve monthly
payments of

KIT - £8.10.0
Mode] 3 it wabes

and cabinet)
or twelve monthly

payments of ] 5- 6

*SONOTONE * AGCESSORIES.
s. d.

1 Siemens 120 volt

H.T. Battery

Siemens  9-volt

G.B. Battery . 1

QOldham 0.50 Accu-

mulator ,, 9

Epoch Twenheth

Century Moving

Coil Speaker Chas-

sis .. .. 115 0

or in Epoch Qak

Cabinet .. . 2768

1 Filt. Earth 2 6

6
0
0

14.0

LONG-RANGE EXPRESS THREE

KIT No. 1, less valves and
cabinet, £b : 12 : 0, 12
monthly payments of 10,6.

KIT No. 2, with valves, less
cabinet, £V : 13 : @, 12
monthly payments of 14/-,

KIT No. 3, with valves and
cabinet, £8 :10 : 0, 12
monthly payments oi 15/6.

KIT No. 4, with valves, Con-
solette cabinet, R. & A

Challenge Moving Coii
Speaker, Siemens Power
batteries, Oldham acc.,

£12:10: 0, 12 monthly
payments of 22/-,
MAINS EXPRESS THREE

KIT No. I, 29 : 1 :3
{less valves and Cabinet)
12Jm0uthly payments of

17/-.

KIT No. 2, £12.: 6 : 3
(with valves, less Cabinet)
=132 Gmonthly phyments of

EIT No, 3, £13 : 11 : 3
{with valves and Cabinet)
%2 monthly payments of

il"
DOLPHIN STRAIGHT THREE

KIT No, 1, less vaIves and
cabinet, £2 13 : 0,
10 monthly payments of6:-

KIT No. 2, with valves, Iess
cabinet, £3 : 15 9,
12 monthly payments of’? -

KIT No. 3, with valves and
cabinet, £4 : 16 : 9, 12
monthly payments of 9/-,

KIT No. 4, with valves, cabi-
net, batteries, R. & A.
type 50 loud-speaker, aerial
and earth, £6 : 19 : 3, 12
monthly payments oE 13*

i Telephoneand I'olegraph

. Ordersrecciveimmediate |
i attention.  Telephone: :
i Hop soco.  Telegrams ;|
E Dirrad, Sedist, Iondo*)

ANY COMPONENTS CAN BE SUPPLIED SEPARATELY.

{cross cut line}' Eoiiiiianon

e
I
| Please dispatch to me at once the following goods
5 (6} T enclose
for which () 1 will pay on delivery
(c) | enclose first deposit of not applicable
! NAME
i ADDRESS

il T R R I i e R T T ——

CASH, C.0.D. AND EASY PAYMENT EXPRESS ORDER FORM |
To : Direct Radio Ltd., 159, Boreugh High Street, London Bridge, S.E.1, I
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the wave-change switch to
a sufficient height. These
battens nced to be about

(Continued from page 190,)
parth leads, and then conneect the loud-
speaker leads to the L.S. terminals. The
graall flex lead from the screened choke
should be connected to the terminal on top
of the 8.G. valve, and the receiver switched
on. This is carried out by means of the
knob on the coil base, and, by rotating the
knob to the left, the filaments are switched
on, and the receiver will tune to the medium
wave band, from 200 to 530 metres (or
1,500 ke/s to 566 kefs). Rotating this knob
to the right switches on the filaments, and
the receiver will then tune from 800 to
2,000 metres (or 375 to 150 ke/s).

The Cameg Cabinet

To enable the receiver to be mounted in
the Ambassador cabinet, the front of the
cabinet will have to be drilled out, as shown
in the * panel layout,” but a little care
will have $o be exerciscd in the actual dis-

The rear of thc ca&met, showmg fww tfae lower serew two battens to the under-
edee of the back is cut awaw {o clear the terminals.

) 7

position of the holes. Tt will be seen from
the photos that strips of wood are fitted to
the base of the cabinet to raise the base-
board of the set to such a level that the
switch knob is not too low on the front.
The most important holes are those for
the tuning condenser knob and escutcheon
and on-off switch. The remaining holes
neéed only be relatively placed. The con-
trols for these latter holes may be wired
into the circnit and then pushed into
position as the baseboard is slid home. As
an alternative, the controls may be mounted
on small metal brackets.

If desired, the set can be completely
wired up outside the cabinet by screwing
to the front of the baschoard a thin three-
ply panel marked out in accordance with
the special dimensioned panel layout
diagram given on page 190. As mentioned
before, this diagram is intended as a
template for drlling the front of
the case, and if the reader elects to
complete the wiring of the set after
it has been screwed down to the
floor of the case, the cardboard
template, carefully cut to the sizes
given, should be laid over the front
of the cabinet and the positions of
the various holes carefully marked.

A template is supplied with the
variable condenser, s mentioned
carlier, and this should be carefully’
transferred to the eardboard tem-
plate. It will be necessary, owing
to the low position of the wave-
change switch, to cnsure that the
holes are drilled a sufficient height
above the bottom of the cabinet,
otherwise, when the baseboard is
pushed into the case, it may bhe
found that the holes and the
spindles do not coincide.  This
drilling operation, therefore, should
be given careful attention.

It will be found necessary to

neath side-of the baseboard to raise

#in. thick. If, however, the
reader decides to use a
dummy three-ply panel for
erecting the controls (and
this is, perhaps, the better
system) the dummy can be
used as a drilling template
for the front of the case.
The set should push into
place casiiy; do not hend
or distort the parts to get
them to enter the holes
otherwise you will intro-
duce troubles which it may
be difficult to remedy.,

Mount the knobs o that
they just clear the polished
surface, or unsightly marks
will appear.

In conclusion, should the
reader experience any diffi-
culty in construction or
operation, he should address
& letter to the Queries and
Enguiries Departinent,
marking the envelope
“SONOTONE.”

FREE Gift to Constructors
of the °‘Sonotone Four**

The “Sonotone Four' has
been specially designed to
give teally first-class loud-
speaker reception of all Home and Foreign
Broadoast programmes on medium and
long waves, To identify easily by name ali
the stations the ** Sonotone Your ™
brings in, the new *“ Calibrator® Easy
Station Fmdcr is absolutely md:spensu.bk.
With the © Sonotons Four” and the
“ Calibrator ”” you have only to set your
tuning dial to the reading givim by the
*“ Calibrator ” and there’s your station.’
Simple, isn't it %

Messrs. Direct Radio, cne of the dis-
tributors of guaranteed and tested kits,
offer to all purchasers of “ Sonotone Four **
kits a FREE gift of the * Calibrator.”
Readers of PracTicar, WIRELESS who are
contemplating building the * Sonotone
must certainly read Direct Radio’s in-
teresting announcement on page 191.

Remember, you only get the * Cali-
brator” FREE if you purchase your kit
from Direct Radio.

An interior piew with battery shelf and loud-
speaker temoved.



O ciober__'_l_i_'? . 19 32

The ONLY °
receiver you can
build yourself
employing Metallised
Screen Grid Valve,
High Mu Detector and

Economy Power Pentode

PRACTICAL WIRELESS

GREAT LISSEN..

'FREE CHART

There never has been the equal of this set within the range of the
home constructor—this new Lissen Skyscraper is the only one on
the market that you can build yourself, employing Metallised
Screened Grid, High-Mu Detector and Econemy Power Pentode
Valves. No factory—however wellvequipped—can huild a better
receiver. No manufacturer, however large, can produce a receiver
whose results will surpass those you will get from the Lissen Sky-
scraper you build yourself. Itis the only battery set that can deliver
such power—yet the H.T. current consumption is far less than that
of the average commercially-designed 3-valve set.

Yet the Lissen Skyscraper is made simple for you to build. Elaborate
care has been taken to ensure your success by giving—in the Sky-
scraper Censtructional Chart—such detailed instructions and such
profuse illustrations that everybody, with no technical knowledge
‘or skill at all, can build it quickly and with complete certainty of
SUCCess.

You buy the Lissen Skyscraper Kit complete with valves—a Lissen
Metallised S.G., a High-Mu Detector, and a Lissen Economy Power
Pentode Valve—and the price is only 83/6. Or you can buy the
Lissen Walnut Consolette Skyscraper Cabinet and Loudspeaker
combined as illustrated. It holds all batteries, and accumulator
and loudspeaker as well. Tt makes everything self~contained.
A special Pentede Matched Balanced-armature Loudspeaker of
great power is supplied with the cabinet and the price of the Sky~
scraper Kit complete with valves and this cabinet and loudspeaker
is only £6 5s.

KIT INCLUDING METALLISED [
S.G. VALVE HIGH MU DETECTOR
£ ECONOMY POWER PEATODE

['vost THiS coupon]

LISSEN LTD., Dept. F.R.4, Worple Road, ISLEWORTH,

COUPON

Pleass sewd me FREE copy of your
1/- Bkyscrapzs Chart,

) Addrass ...

- A e e e

Middlesex
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Tuae New TyreE orF MaINs VALVES

And How a Battery Receiver was Converted to “All Mains.”

ANY of myv readers have no doubt
heard of Ostar Universal Mains

Valves which were introduced into

this country a short while ago, but for the

By PENTAMP.

ever, one or two interesting points with
regard to the power-supply system. For
instance, the H.T. current is filtered through
a double choke and condensers. The choke

bhenefit of others, to whom they may be
new, I wish to give here a brief explanation
before passing on to a description of some
gimple experiments I made recently in
‘converting a two-valve receiver to operate
entirely from D.C. mains.

Valve Filaments that Siand 240 Volis !
The valves in question are of Austrian
origin and in appearance they are much
the same as the more conventional types.
They arc made for all-mains voltages and
the voltage required should he stated when
ordering. They have five-pin bases or
alternatively what are called * adapier™
bases, The latter are for use in existing
sets and have the filament terminals
brought cut to the side of the base to avoid
re-wiring. Their chief characteristic is that
the filaments are designed to take the full
voltage of the mains, This, in conjunetion
with indirectly-heated cathodes, renders
them capable of operation direct from either
A.C. or D.C. mains. In other words, both
the filament current and H.T. current is
supplied from the mains
without the use of a transg-
former in the case of A.C.,
or breaking down resist-

Fig. 1.—The circait of the battery sef before conversion,

FILAMENT SWITCH
NOT USED

altering the filament wiring and you will
be sure of egual results. You would stiil
have to use an eliminator if you wished to
discard the H.T. battery as well as the

Yo B.C. Mams

is rather a special
one and is obtain.
able, or will be shortly, in both R.I, and
Igranie makes. Incidentally, when using
D.C. a single choke is usually sufficient. A
potentiometer is wsed to provide an artificial
centre point when working from A.C,
but this again is not necessary in the case of
D.C. The valve filaments, or heaters, it
will be noticed, are connccted in parallel
direct across the maing and therefore any
number of valves may be used withou
causing the voltage to drop. :

A Bold Claim

In one of the pamphlets isvned by the
makers they claim that *“ any old valve can
be substituted by one of the new con-
struction without any alteration of the
set apart from the heating wiring.” Of
eourse, they do not mean that this will
automatically convert a battery set into an
all-mains reeciver, but that the charagteris.
tics of the valves are such that they can
be substituted for your old ones by just

© REACTION CONDF

n

Fig. 2.—The circuit shown by Fig. | modified to suit the new

iversal full mains voltage valves.

accumulator. Even so, this struck me as
being rather a bold claim, so I decided
to puk it to the test by trying two of their
valves in a battery-operated set which I
happened to be wusing. This set I had
recently fitted with a cheap D.C. mains
unit, for supplying the H.T. current, so
that the substitution of Ostar valves should
make it virtually an all-mains receiver,
but anyhow, I merely altered the filament
connections to see what happened.

A Simple Two-Valver

Fig. 2 is the original circuit and Tig. 3
shows it after the conversion,. The first
thing I did was to substitute five-pin valve
“holders for the four-pin ones fitted. The
centre ping, or cathodes, T connected to-
gether and joined to H.T.—, also all
connections which were previously joined
to L/T.— I connected to the . cathodes.
This left the filament terminals separate

from all other parts of the circuit and [
TUNING TOND2 0005 NFD

{Continued an

. page 196.)
S=POINT WAVE-CHANGE
Swircn

ance in the case of D.C.

They are also very econo-
mieal, using 3} to 6 watts
per valve for heating.

Circuits Used

Perhaps the best known
circuit using these valves
is that shown in Fig. 4. 1¢
is the one used in the Ostar
Universal two-valve re-
ceiver (the third wvalve
shown is a rectifier). This
set will work from A.C. or
D.C. mains (of the game
voltage} by simply plug-
ging in. No alteration to
the sct is  necessary!
However, if the set is
inftended exclusively for
D.C. use, the rectifier can
be omitted. If retained,
as shown, the cathode-
anode space merely acts
as a serieg resistance of
low value,

The H.¥. and L..F. parts
of the circuit are quite
normal ; there are, how-

%

LOUD SPERKRER

b.C,
ELIMTINATOR

LISSEN
YRR R

SCREEN

Fig. 3.—Wiring diagram of the battery

EARTH AERIAL

sef, as converled for mains use.
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 READY RADIO

Quality Components

SPECIFIED for the SONOTONE

' READY RADIO
L.F. TRANSFORMER
Everyone who builds the SONOTONE

can be sure of quality reproduction,
The Ready Radio L.F. Transformer
specified for the ‘Sonotone’ gives a
quality of reproduction that is second to
none. Its amplification curve covers a
remarkably wide range of frequencies.
The windings are particularly robust
and carefully wound, whilst the iron is
of a new type. The Transformer can
be relied upon to give excellent service.
Ratio: 3-1 and 5-1. Guaranteed for

two years.

Ready Radio Components ensure
lasting qualit}. Change to Ready
Radio and notice the improvement.

READY RADIO.
0005 med.
REACTION

CONDENSER

Full details of how to bring
your present set up to date
are contained in the KHendall-
Price Bock. 36 pages describ=
ing 10 wonderful circuits, with
phetographs and  diagrams,
published at 1/-.

A remaskably effici.
ent and accutate
reaction condenser,
specified for the
SONOTONE. It

employs a new typs

of solid di-electric.
Small in size, scld. POST COUPON NOW ORGO TO YOUR
cleaning plates,
smooth, silent varia- DEALER FOR YOUR FREE COPY.
tion, Capacities at it
L0081 {1/9 cach) to
i To READY RADIQ LTD. (Book Dept.), EastnotHouse, BLACKHEATH,
4805 mid. as  specified .. . : 8.E.3. H

Please send me the Kendall-Price Book of the ten circuits—{iree. I enclose
: 1id. in stamps for postage. :

D UINIEILE, usioiessbnarsrre e reen s eeseesees s rengee e e eeers e e rerfbe e et e hasemrensesentenrerernnaeninnns

Address

iae prints, cnr.[r).se
Prac. W :

: 1f- in stamps with this coupon.

. ee Green G078 T esane e s et st ese e essb b eman b b

Ready Radio Ltd, Eastnor House, Blackheath, S.E.3.
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(continued from page 194.)
then connected them by means of flex
to the nearest lamp-socket. The old
filament switch, being of robust con-
struction, I left in the circuit for
switching on. The mains unit and
grid-hias batteries T left as they
were. Then I plugged in the valves
and switched on. As I expected, as
goon as the valves had heated up

there was a decided mains hum, which
could be heard above the broad-
casting, This was clearly duc to
the haphazard way 1 had wired the
filaments, since I knew the maing
unit was quite silent. I thereupon fixed a
plate of zinc under the basecboard and
drilled small holes right through the base-
board and the zinc at the side of each valve
holdcer, and kept all heater wiring under the

panel, the connections to the valve holders |

being made through the holes. The result
was magical—the hum practically disappear-
ed! Still not being quite satisfied, I had a
look at the detector grid eonnections. Here I
shortened the wire from the grid to the grid
condenser by shifting the latter right up
against the detector valve holder. This
reduced hum to a minimum and, except for
a slight building up just at ozcillation point,
would pass unnosiced. This I considered
quite satisfactory, although it must be
remembered that with the mains unit used
the maximum plate voltage is only about
120, I rather think that with a voltage
ncarer the valves maximum of 240 the very
slight hum present would be magnified some-
what. At the same time, it must be re-
membered that no smoothing devices what-
ever were used in the heating circmit. Al-
together T felt that the makers’ claim was
quite justificd and I was agreeably sur-
prised at the way the set handled, 1t then
remained to make the set trely ©* all mains *’
by providing automatic grid bias. This was
casily done by the substitution of two
resistances and a condenser in place of the
grid-bias battery. A 600-chm resistance
oave the right biaz for the amplifier valve
at 120 volts on the plate, and a 1 mifd.
condenser and a 1 megohm grid-leak were
included for decoupling purposes,

Good Reception

On the final test I found these valves to
compare favourably with the normal type,
the power derived from the set being
glightly in excess of that obtained pre-
viously, with smooth reaction. The valves
were anti-microphonic and no need was
found for any decoupling devices in the anode
circuits. In fact, the inclusion of an H.F.
choke and decoupling resistance and con-
denser at the anode voltage I was using
sufficed merely to slightly reduce the
signal strength.

Any reader possessing a set similar to
the one I wag using, namely, with a D.C.
climinator for the H.T. and with accumu-
lators for the L.T., who contemplates a
conversion to all mains, cannot go far
wrong if he follows the wiring diagram
given on p. 194. The following hints may
also be useful, A fixed condenser should be
included in the aerial lead if there is not
one already in the set, This is in addition
to the one in series with the carth lead,
which is usually included in the mains unit.
No direct connecsion must exist between the
earth and any part of theset. A l-mcgohm
ot 2.-megohm will be found the most suitable
value far the detector grid-leak. T)o not use
rubbishy valve holders. Remember they
have to stand up $o the full veoltage of the
maing and that the grid of the detector
valve particularly must be well insulated.

against shocks. Al-

Fig.. 4—Circuit diagram of the Ostar Universal
two-valoe receiver.

s .

List of Components Used in the
Two-Valver Illustrated on p. 194,

1—.00056mid. tuning condenser, Stones,

1—.0003mfd. rcaction condenser, Lotus.

1--Telsen dual-range tuning coil.

1—L.F. transformer, ratio 3 : 1, Lissen,

P 1—.0003mfd. fixed condenser, T.C.C.

. 1—1mfd. fixed condeuser, T.0.C,

1 1—% megohm grid feak, Lissen,

1-—1 megohm grid Fealk, Lissen, :

1—>5paghetti resistance, 600 ohms, Leweos.

Yair Lizgsen panel brackets.

i 4—Terminals, marked *‘Aerial, Earth, L8+
and L8—" Clix.

Alominiutn or zine shecting for rereens.

E—Basn})oard mounting §-pin valve holders,
Clix,

1---3-voint shorting switch, Ready-Tadio,

1—DLissen D.C. climinator, popular model,

type A,
Ebonite panel, 14in. by 7in, Bascboard,
itin. by 7in.
Connecting wire, serews, 2 terminal mounts,
Suitable valves are: W310 or A520 as de-
tector and U920 as amplifier,,

Metallised heater wire is preferable to
twisted flex for the filament connections.
1t tends to reduce any mains hum. A
zine or aluminium sereen is advisable
round the elimina-

with a switch which will operate
in such a way that current is only
switched on when the lid is closed.
This will ensure that the set is
“dead” when it is exposed to

view. Conirol knobs should have
the gr"ub screw sunk well into the
kpob in case the operator touches a
high potential point with one hand
whilst tuning-in.

) Fmal_ly, I do not wish to give the -
impression that the set described
here is the last word in DC. all-
maing two-valvers. It is simply an
. adaptation of an existing battery
receiver to ali-maing operation and
is intended to show how such a con-
version may be carried out with a minimum
o{ expense and trouble. Of course, if von
wish to make up a sct exactly as shown here,
there is no reason why you should not, and
in using the Lissen Lliminator vou will
save the trouble of constructing this part of
the receiver. Shortly I hope to give par-
ticulars in these pages of how to make an
all mains three-valver for operation from
either A.C. or In(. at will.

The rcader may like to know that the
manufacturers of the Ostar valves will be
pl:ea.sed to advisc all readers of PrRacTICAL
WIrELESS regarding the installation of
t-hpse valves, and their address can he ob-
tained on application. Mark letters © Mains
Valves ” in the top left-hand corner, and
address to The Editor, PracTicsrn Wike-
LESs, (Geo. Newnes, Ltd., 8-11, Southamp-
ton Street, Strand, London, W.C.2. The
query coupon should be attached to every
enquiry. Lists giving the full range of
valves are available to readers under the
conditions given under our weekly ** Cata-
logues Received " feature.

tor as shown, Like

the metal plate . *
under the basc- YiH g
board it should be

connected to H.T.—

Where it is de-
sired fo instal a
reeeiver of this type
as the “ houschold ™
broadeast receiver,
it may be thought
worth while to
take all pre-
cautions  possible

though it may be Unit.

YOUR set

Up-to-date

——WITH THE LATEST

-'-,‘ St PREENSEC L

BAND-PASS TUNING UNIT

impossible to actu-
aily receive a shock
from the appara-
tus, there is always
gsomeone in the

The latest development in Matched Coils 2-GANG
and Condenser combined as one Tuning ASSIMBLY
1 Exceptional range of stations and 33/6
knife-edge selectivity are obtained by the 3-GANG
perfect matching of assemblies that are the  ASSEMBLY
finest yet designed. Kither the 2-gang or 44/6

the 3-gang Formo Band Pass Assembly
will bring your set right up-to-date.

family who has a
little apprehension
on knowing that

the set is con-
nécted  to  the
mains. It is also

possible that scme
altcration may be
desired some day,
and it is obvicusly
essential that the
highvoliagesshould
not be present due-
ing such aléeration.
The following sug-
gestions are there-
fore offered to en-
able the construe-
tor to make the
set “safe.” The
lid of the cahinet
should be fitted

If any diffculty
in obtaining,
please send us the

FORM

address of your nearest dealer,

Crown Works :

Regents Park, Southampton.
London Qffices: 23, Golden Sq., Piccadilly Circus, W.1



October 15th, 1932

PRACTICAL WIRELESS

197

\

OST owners of radio receivers have
heard of the great advances that
have been made in the development

of short-wave broadcasting in recent years.
Numerous broadcast programmies can now
be heard at almost any hour of the day
or night, whereas up to a few years ago,
the number of available stations with a
definite programme value could be counted
on the fingers of one hand ; the amount of
entertainment that one could obtain fromn
a short-wave receiver was so small that only
the more serious minded experimenters
became interested in the subject. To
some extent, the idea that *“ short waves
are & sort of ** no-man’s-land,” only avail-
able to the more experienced experimenter,

'SHORT-WAVE RECEPTION .
By R. F. Roberts

oh a1 0 11 82
TR FERF R .

mitting on, say, 2,000 metres, radiates
practically the whole of its energy in the
ground wave-~the amount of reflected
radiation being negligible ; another station
on 200 metres may divide its energy between
the two radiations—the reflected wave
being very much.in evidence. A trans-
mitter on 20 metres, however, radiates
almost the whole. of its energy in the
reflected wave, the ground wave being

persists to-day, but this is no longer true | very weak by comparison. This explana-
... : tion, althopgh very general

i : HE and . subject to many

ur CHOKE modifications, will serve to

.' explain how the use of a

] sliort wave enables us to hear

H stations as remote as the

Jo—b II Antipodes.

)
h |
138

Essential Considerations of
Receiver Deosign
Now as to the recetver.
In what way is a short-wave
receiver different from-one
of the ordinary kind that we

[

» . use? Fundamentally, there
2z is no difference, the circuit
- principles being the same ;

% | oy L]

Fig.l.—The
“business
end” of a
* short - wavg
Y4 © receiver.

<||||-_-. :

and anyone who has bandled an ordinary
receiver can, at very little cost, enjoy recep-
tion of stations situated thousands of
miles away. It is a characteristic of short
wavelengths that it is very often easy to
recelve, say, a station in Auvstrala on the
loud-speaker, whilst another station fifty
miles away is barely sudible ; this is due to
certain facts connected with fransmission
that are worth considering for a moment,

* Ground *’ and ‘‘ Reflected ** Waves
When a station i transmitting, two
types of radiation arc really being emitted ;
one leaves the aerial and follows the curva-
ture of the earth, becoming gradually
weaker and weaker in the process due to
absorption of energy by earthed objects
such as buildings, trees, ete ; this is usually
referred to as the * ground wave™; the
other goes off at an angle up into space
until it meets an atmospheric belt known
ag the Heaviside laypr. This layer reflects
the radiation back to earth in a similar
manner to which a beam of light is reflected
off a mirror ; this wave is therefore termed
tho “ reflected wave.” A station trans-

Ll there are, however, two

important qualifications:
firstly, all possible sources of loss must be
removed as far as possible, and secondly,
the receiver must maintain a high degree
of frequency stability, that ig, all wiring,
coil mountings, ete., must be rigid. Any
“wobble ”* in the wiring will result in the
taning of the receiver varying with conse-
quent inability to hold a station once it
is tuned in. These two qualifieations will
be better appreciated if we consider the

frequency instead of the wavclength.
A 300-metre wave has a frequency of
1 million cycles, per second; a 30-metre
wave corresponds to a freguency of 10
million cycles, but a 3-metre wave means
that the frequency is 100 million eycles.
TLosses due to self-capacity, resistance,
and the use of poor dielectrics in our
condensers, become, at 30 metres, ten
times as important as on 300 metres; ab
3 metres these losses arc the all-important
factor in circuit design.

Now let us congider the cireuit of Fig. 1,

which is the * business end ” of a typical

short-wave receiver., The batteries and
L.F. end of the set have been omitted,
the L.F. side following conventional prac-
tice as for ordinary broadeast receivers.

“The three coils, A, G, and R, may be

three separate coils as shown or may all
be wound on one former, the latter being
the more usual commercial method. The
coil G is the most important, being the
grid coil forming the tuning cireuit with
the condenser shown connected across it.”
The resistance losses are reduced to a
minimum by winding this coil with a
heavy gauge of wire; the dielectric losses
are reduced by making the coil as near
self-supporting in the air as is possible, yet
retaining enough mechanical rigidity to
prevent any. possibility of vibration. The
question of losses in the reaction coil R
does not arise, because it is fed from the
amplified high-frequency energy in the
plate civcuit ; wo can thus wind this coil
with any gauge of wire we like, in a single
layer with turns touching or piled into a
slot in the former.

Tuning Coil Connections )

Before we consider the aerial coil, let
us consider connecting the aerial to a point
marked 1 on the grid eoil. The effect is
two-fold; firstly, the damping imposed
on the coil by the aerial will undo all the
good work we have achieved by reducing

;

. QHT+

!

-OMK-

-
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Fig. 2—Circail of a two-valve receiver.
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the coil's losses, and
sccondly, any variation in
the aecrials capacity {such
as might be produced when
the aerial lead-in swings in
the wind) will be evident
ag  varlations in funing,
These effects can be reduced
by tapping the aerial on to
peints down the coil, gnch
as 2 and 3 in the
diagram, but we reach a

point where the transfer of
energy from the aerial to
the grid coil begins to fall
away., It is more effective

to conrect the aerial to a
scparate coil, as shown in
the diagram, selecting the
number of turns and
the position to effeet a

g N,

valve short-wave
adaptor,

suitable compromise
between energy transfer
and damping,

Another important component is the
H.F. choke in the anode circuit. This
should have a low sclf-capacity and no
pronounced resonances over a wide range of
wavelengths ; if resonances are present
they will have pecunlior effects on the
reaction—this being controlled by means
of the condenser in the reaction coil circuit.
There are several very excellent H.F,
chokes available for short-wave work—
gome of the standard H.F. chokes maintain
their efficiency down to 10 or 15 metres,
g0 no trouble should be experienced with
this component, providing we use a well-
tried make. )

£
v

Practical Aspects

Now that we have considered some of
the more important features of the cireuit,
let us eonsider the practical aspeets. There

| are two possibilities for the short-wave

enthusiast ; he can either build & complete
receiver consisting of, say, the ecircuit of
Fig 1, plus two L.F. valves to bring signals
up to loud-speaker strength, or he could
build this circuit into a unit and arrange
for it to plug into the detector valve-holder
of his standard rceeiver, thus using the
L.F. end of this receiver to amplify the
short-wave signals received by the unit.
This system is shown in Fig. 2. A simple
two-valve receiver is shown diagrammat-

Prue ro mr inro
Deracror Vacve Socxker

Fig. 3.— Single- -

ically, together with a short-wave unit and
the necessary plug for conneetion. It
will be noticed that the grid connection

- is ignored, only the filament and plate

leads being used.

Such a system of short-wave reception
is cheap, simple, and cfficient. Tt is an
easy matter to construct the unit shown
in Figtl, when, by withdrawing the de-
tector-valvefrom yourstandardreceiver,
plugging-in the unit and inserting the
detector-valve into the wunit's valve
socket, the standard receiver is instantly

converted imto an efficient

short-wave receiver.  Such
.a unit can be used with
L " almost any receiver--even
if it has H.F. stages: we do not use
the grid connection to the detector valve-
holder, therefore the entire circuit preced-
ing this valve—the tuning circuit, H.F."
valves and the rest, is cffectively isolated
and only the L.F. portion of the set is

1 used to follow the unit.

Constructional details of a suitable unit
'W'ill. appear shortly, but the experimentaliy-
inclined reader may care to try the system in
the meantime.  An effective coil combina-
tion could be made up with three plug-in
coils, the aerial being three turns, the grid
coil being five turns and the reaction four
turns. The tuning condenser may be
0.0003 mfds., and the reaction eondenser,
0.00015 or 0.0002 mfds. The tuning con-
denser must be fitted with a good slow-
neotion dial, because tuning will appear to
be extremely critical—and stations are
casily missed if the tuning condenser is
rotated too rapidly.

SOME PRACTICAL POINTS

Conneeting a Gramophone Pick-Up

Whilst most modern receivers have pro-
vision for eonnecting a pick-up there are
many older sets not so eguipped. Almost
every sct having one or more low-frequency
stages can be successfully used as a gramo-
phone amplifier.

A single-pole change-over switch—now
frequently sold as a * Radio Gram *’ switch
—id required. The wire from the grid
terminal of the detector valve holder to the
grid condenser and leak is removed from
the latter point and joined to the centre
terminal of the switeh. One of the other
switch terminals i3 connected to the con-
denser and leak, whilst the third terminal is
connected to the slider of a snitable volume
control potentiometer,
two terminals is fitted with a flexible lead
and a * G.B.” wander plug, the pick-up
being connected to the latter terminal and
to the third one.

If & post-detector volume control is fitted
in some other part of the set the potentio-
meter just referred to might not be re-
quired, In that case one pick-up lead will
be connected directly to the grid-bias battery
and the other to that switch terminal
marked (G’ When a potentiometer is
to be used its correct resistance will depend
upon the make of pick-up employed, so the
value specified by the makers should be
chosen, In reccivers having two L.F.
stages it is often found that the amplifica-
tion given is too much when the pick-up
is connected to the detector valve (which
acts as another amplifier in this case).

Minor Refinements
In addition to the more or less-* major
modifications dealt with in a recent issue,

(One of the other-

there are a number of smaller ones which
add a certain amount of refinement. . Per-
haps the most intercsting of these is the
fitting of a dial light. Such lights are
found on nearly all mains receivers but are
comnparatively rare on battery ones. Be-
gides iHuminating the tuning dial the light
acts a8 a reminder that the set is switched
on. Most of the types on the market can
be attached fo the pancl or condenser
drive, and the only connections required
are two wires, preferably twin flex, to the
filament terminals of a convenient valve
helder, )

Ancther useful fitking Is a station Tog, a
small metal-framed chart, upon which can
be written the condenser settings for various
stations. The logs are available in various
sizes and can conveniently be screwed on
the pancl or inside the lid of the cabinct.
With many of the older sets a substantial
improvement can be effected by replacing
the ordinary condenser dials by slow-
motion ones. In this case it is preferable
to choose dials which are fitted with a metal
sereen to reduce hand-capacity effects ;
the screen muat, of course, be connected to
earth to enable it to fulfil its proper purpose.

Users of portable sets often wish to in-
erease the range of reception by connecting
external aerial and earth wires but find this
impossible because appropriate terminals
are not provided. This diffieulty can be
overcome by winding two or three turns of
24’s gauge d.c.e. wire round the main
frame, winding and bringing the ends out to
convenient terminals. The best position
of the turns can best be found by trial, as
it depends entirely on the characteristics

.of individual sets. Often results can stiil

further be improved by connecting the

“earth” end of the extra winding to -
H.T.—. Most readers will have noticed that
certain firms now supply their valves with
either plain glass or metallised bulbs, When
replacing worn-out valves it is often advis-
able to specify metallised valves, liven if
they do nof give any Improvement they
will certainly be no less efficient than those
of the plain type.

Wavelength and Frequency
A NUMBER of people do not seem to
understand the relationship which
exists between the wavelength and fre-
queney of a transmission. In most lists
of transmissions and . broadcasting pro-
grammes, transmitters arc stated te be
operating on a certain wavelength or sach
and such a frequency. For example, the
wavelength of the London Regional is
3566.3 metres, and the frequency 842 kilo-
eycles, or 842,000 eyeles. To be technically
accurate the latter figures should he given
in kilocycles, or cycles * per second.”
Now, wireless waves, like light waves,
travel at 300,000,000 metres per sceond ;
if, therefore, one wave is, say, 300 metres

{ long 1,000,000 such waves will be created

per second. Yt is the number of waves
per second which is referred teo as the
frequency, one complete wave being called
a " cycle,” and, of course, 1,000 cycles are
equivalent to one kiloeycle. It is well to
bear this relationship in mind because it is
often useful in experimental work and
especially in super-heterodyne practice.

- -
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i If you Have a Point of View
why not express it in the correspond-
ence pages ? See page 208.
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" CHOOSING RESISTANCES

i By Go V.

N the lght of modern set design, it is
both interesting and amusing to view
the practice indulged in not so very

long ago of choosing resistances for their
values, regardless of the courrent-carrying
capabilitics and self-capacities,  Indeed,
many ardent constructors of the ‘‘early
days 7 can remember when the acquisition
of a resistance of a certain value was deemed
a “ find,” and it was no uncoramon thing to
be forced to make one from questionable
material, such as indianink, blotting-paper,
cta,

Nowadays the position secms to be
entirely the reverse. There are literally
dozens of makes available, and cach in three
or four different types, each of which again
is available in about four or five dozen
regisiance values. Add to this multitude
the question of a wattage Tating, or in
other words, a curtent-carrying capacity,
and it will be realized what a difficult
task it is for the average constructor to
arrive at a suitable selection for his proposed
set, Of course, such difficulties do not
arise when a published set design is followed,
since the designer
is invariably care-
ful to name makes,
types and ratings,
while the resist-
ances chosen are
usually capable of
withstanding 50 to
75 per cent. over-
loads.

There is another
type of construe-
tor, however, who
has just sufficlens
technical know-
ledge to design
his own receiver.
He is the man who
sometimes takes a
funcy to the H.F.
side of one re-
ceiver and the L.F.
stages of another,
and attempts a combination of
the two. Often his practical
knowledge is sufficient to allow
him to make a success of the arrangement,
but in rearranging the voltage-dropping
resistances or H.T. battery eliminator
he comes *© unstuck.”

Resistanee Calculations

Tn such circumstanees the constructor,
owing to his unfamiliarity with Ohm’s
Law, resorts to ** hit and miss ” methods,
often with disastrous results to valves,
resistances and maing  transformer and
rectifying valve. The writer, thercfore,
males no apologies for reviving the formula
which is as follows —

Voltage = eurrent X resistance

or (=1 x R).

voltage
Resistance = ——————
Current
E
or R= —)
I
voltage
Current =

resistancs

NEXT WEEK!
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L
or (I = -)
R

Wattage == voltage X current
or (W= FE x I

Where .

E == voltage ; I = current ; R =resistance ;
W = wattage.

As an interesting example, let us sgsume
an output valve requires a 100-ohm non-
inductive resistance in its anode circuit.
We require to compute the wattage of a
resistance, and we know the maximum anode
eurrent of the valve is 63 m/a from the data
slip supplied by the makers. Since it is
not possible to apply the formula W=K x1
until the voltage drop across the 100 ohm
resistance has been decided, we utilize
E=IxR, which in this instance will be
E=.063x 100—=6.3 volts {063 is 63 mfa
expressed as a fraction of one ampere).

Thus, W==6.3 % 063=.3969 watt. From
a commercial aspect, a .5-watt (half-watt)
reststance would be chosen, though as
surges of current sometimes take place,
or as resistances of 100 ohms are rarely

L.

The construction of this really efficient
A.C. eliminator will be fully described
in nex! week's {ssue.

available between .25 and 1 watt, the latter
would be the wisest choice.

A farther example is a power grid detector,
with a positive bias of 1.5 volts on the grid.
This valve has an applied H.T. potential
of 450 volts, which on test shows an anode
current of approximately 8 m/a when a
20,000 ohm anode resistance and 15,000
decoupling resistance are employed. We
require to know the wattage rating of the
resistances, also the voltage on the anode.

By Ohm’s Law E=1x R or, in one case,
E=20,000x .008=160 wvolts, and in the
other E=15,000x.008=120 volts. J¥g.
noring the resistance of the H.F, choke,
which is megligible, the voltage drop is
1604-120—=280 volts. Subtracting 280
from 450, the actual voltage applied is
therefore 170 volts, Revertingto W=LEx I,
in the first case, W=160 .008=1.28 watts;
in the ease of the decoupling resistance
W==120x .008=.96 watt. Strictly suitable
resistances would be one 20,000 ohms, 2
watts, and one 15,000, 1.5 watte. How-
ever. two 2-watt resistances would suit.

Tune In
on

this

NEW

WIRELESS
INSTRUCTION

The I.C.5. Wireless Courses cover
every phase of wireless work, from the
requirements of the youth who wishes
to make wireless engineering his career
to the man who wants to construct
a broadcasting set for his home, and,
at the same time, to know how and
why it opcrates and how to locate
any faults that may develop.

No branch of industry has ever pro-
gressed as rapidly as wircless, and the
rate of progress is increasing. Only
by knowing thoroughly the basic prin-
ciples can pace be kept with it. Our
Instruction includes American develop-
ments and practicc in additien to
British. It is a modern educafion in
radio, covering every departiient of
the industry, and gives an outline of
the principles and possibilities of tele-
vision.

Our Courses

Included in the I.C.5. range are
Courses dealing with the Installing
of radio sets and, in particular, with
their Serviceing, which to-day intimately
concerns every wireless dealer and his
employees. The Operating Course is
vital to mastery of operating and trans-
mitting.

There is also a Course for the wireless
salesman, This, in addition to incul-
cating the art of salesmanship, provides
that knowledge which enables the
salesman to hold his own with the most
technical of his clients.

We will be pleased to send you details
of any or all of these subjecis. Just
mark and post the coupon, or write
in any other way-—the information
vou require will be forwarded at once.

YOU MAY USE THIS COUPON

INTERNATIONAL CORRESPONDENCE SCHOOLS, LID.
Dept. . Internationa] Buildiegs, Kingsway, Loadon, w.C.2

Without cost or obligalion,
formation about THE I.C.S.

please send mz full

! in-
RADIO COURSES.
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Non-Inductive Resistances

From technical considerations it is
always advisable to cmploy an anode
resistance, of a non-inductive nature, as a
wire resistance, wound in the form of a
solencid on a heat-resisting former, invari-
ably possesses inductance and, consequently,
a definite self-capacity. However, from past
experience, the writer cannot stress the
point, as the internal electrode capacity of
the valve, plus the valveholder capacity,
are often of a greater dimension than the
anode resistance alone. Consequently,
tmiess ohc has taken extreme precautions
to avoid high-note loss in a resistance-
coupled L.F. stage, by using a low-loss
valveholder, de-capping the valve, ete., the
choice need not be a narrow one, The
choice nowadays inevitably depends on the
price, and it is a matter for congratulation
that some of the most cheap and reliable of
resistances are also non-inductive.

De-Coupling Resistances

De-coupling resistances- can be of any
zonvenient form, so long as they are of
suitable wattage. Wire-wound resistances,
with adequate ventilation to aveid over-
heating, are undoubtedly the best, as they
are always silent in operation, and rarcly
change their values under different loads,
so long as the maximum ratings are not
exceeded.

On the other hand, the manufacturing
costs of a modermn set do not allow for
wire-wound  resistances, and synthetic
carbon resistances have been commissioned
in great quantities. Chemistry has playeda
very large part in the perfection of graphite
compounds, and considerable ingenuity has
been shown in some of the designs at present
on the market,

Metallized Resistances
The Dubilier metaliized resistances, which
have achieved a high degree of success, are

examples of evaporated water colloidal
carbon deposits hermetically sealed in
practically non-porous porcelain tubes. It
is possible to run these resistances at con-
siderable overloads {not that it is advisable
or desirable) before any signs of disintegra-
tion occur. . Another resistance of a highly-
successful nature is the Loewe, which is a
carbon deposit on a glass rod suspended in
an exhausted glass tube. The resistance
operates on the hines of a carbon lamp,
except that it runs at *“ black” heat.
Carborundum compounds, compressed at
great pressure, are features of certain other
makes, which- dissipate heat over their
entire surfaces, and which are rated accord-
ing to their cubic area.

It must be borne in mind that all svn-
thetic compounds, if overloaded, not only
disintegrate, but cause *‘ frying ™ noises in
the process. By allowing a generous
margin for overlodd, therefore, no trouble
should be experienced; the resistances
behave to all intents and purposes as if
they were wire wound. ‘The strict differ-
ence lies in their physical properties, wire
windingy increasing in resistance with
increase of temperature, and carbon re-
gistances decreasing slightly in  valae
with similar inercases.

Finally, a few words about grid-leaks,
For H.¥. and detector cireuits, ordinary
grid-leaks of reputable make can be retied
uporr not to break down, but for I.I.
circuits, particularly in mains sets and in
power-valve grid circuits, the .b-watt type
are to be preferred, since occasionally grid
current may flow, and the higher rating of
the latter type will satisfactorily deal with
the momentary loads imposed. -

De-coupling grid resistances of .1 to .25
meg. should always be of the .6 waté (or
larger} type. Automatic grid-bias resist-
ances, as a matter of good practice, should
normally be wire wound.

o
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JACKSON BROS. SHORT-WAVE CONDENSER

Wo are asked by Messrs. Tacksen Bros. €o point out
that the price of the short-wave condenser referred to
in No. 3 i3 5s. 0d. and not 8s. 9d., as it appeared on
page 164 owing to a printer’s error,

CHROMOGRAM ADVERTISEMENT
. An error accutred in Chromogram advertiscment
on page 157 of the October 8th issue.

The price for the * Unit A > should be £7 7s, 6d,
and not £7 17s, 6d.

THE “ DOLPHIN™ STRAIGHT THREE

We regret that owing to a dranghtsenan's error six
corids were shown for battery conmections at ithe rear
of the Ddolphin illustration on page 17 of the first
issue of PRACTICAL WIRELE®S. As described in the
text, and Hst of components, only a five-way cord was
required. Also, in the speciflcation for the Lone-Range
Express, we omitted to include the four Beliing-Lee
terminals LS.+ 1.8,—, Aerial, and Eurth.

CONPENSER GANGING DEVICE

A number of experimenters are desirous of trying
out bapd-pass circuits and other arrangements which
require ganged condensers, but are loth to make the
necessary outlay for a ganged ecotddenser assembly.
The British General Manufacturing Co., Ltd., have now
prodnced an interestinz component known as the
Condenser Ganging Device, which consists of two
chonite brackets and an ingenious coupling device. By
means of this component two ordinary variable con-
densers may be mounted on a baseboard in line, and
the spindles locked together to rcmable single-knob
control to be fitted, One- important point of this
arrangement which the makers claim is that two en-
tirely different makes of variable condenser may be
employed, thus saving the censtructor quite an appre-
ciable amount. The component custs only 2s, 6d.

THE VARLEY D.C. RECEIVER

The price of the Varley D.C. Receiver is 15 guincas,
and nat 24 guineas, as stated. The illostration at the
top of page 08 of October Ist issue shows the new
Varley © Square Peak ** A.C. mains model 0t 17 guineas.
This latter model is & splendid receiver which we hope
to report on in an early issue. %

DIMENSIONED PANEL LAYOUT FOR THE MAINS EXPRESS THREE

/5-!‘!

TUNING
COMNDENSERS

» 7‘{/2"{

B 1 i | e =

., Vor.ConTrROL
4 ,

For full constructional details of this splendid receiver, see pages V40 to 144 of our issue dated October Bih.
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NOTICE ===

IN ADDITION TO R SOVEREIGN

PRESET CONDENSER (TYPE J
l 1/3) BEING SPECIFIED IN THE
ABOVE SET (SEE PAGE 17 OF
LAST WEEK’S ISSUE) A 500,000
CHNIS SOVEREIGN VOLUME CON-
TROL (4/6 GOMPLETE) WAS
SPECIFIED ALSO.

MAKE SURE YOU USE ONLY SOVEREIGN—
OBTAINABLE FROM ALL DEALERS.

:8end to Dept. Pr. W, 3 for the
1933 Sovereign Radie Compon-
ent Calalogue (3rd edition)
also free Sovereign blue-
print for buxldmg
Sovereign ' Ambassador ™
and ”* Viceroy” Receivers.

WHY BUY
GANGED CONDENSERS ?

GANG YOUR OWN with this
BRITISH (GENERAL |PShia
INTERAT] miadee Oanging Device
No need to buy expensive Ganged Condensers. Any
SONOTONE 4.
Brockley Works, London,

existing condensers can be effectively ganged by means
From all dealers, or direct from the manu-
Full Catalogue of Components FREE or; request

of this economical device. FEasy to fit; full
facturers. 2 6

dircctions supplied. Use it in vyour
BRITISH GENERAL MANUFACTURING CO. LTD.

PRACTICAL WIRELESS

A 2 mfd. Non-inductive
T.C.C. Condenser. Price
B8/10d, Made in capacities
from .01 to 2 mid, prices
H10 to 3/10. Working
veltage 200 D,C.

Here is a 2 mid, T.C.C.
Paper Condenser type 84
tested 500v, D.C, for
working up to 250v, D.C,
peak—in capacities from
0.1 to 10 mid. Prices 110
e 14/-,

The latest T.C.C. produc-
tion—a chassis mounting
aqueous Electrolytic con-
denser. In capacities 8 mid,
440 volts working, 9/-, 4
mfid. 440 volts working, -
8/- and 7 mid, 460 volts
working, 9/-

The Telegraph Condenter Co.,

ONDENSERS

OF REPUTE

WHAT THE INITIALS
T.CCMEANTOYOU

HEN you see a conden-

ser with the initials T.C.C,
on it you see a condenser that
is the resull of 25 vyears
specialized research—one that
is built up of the finest materials
procurable, by highly skilled
workers. |t is a condenser of
unquestioned reliability—one
in which radio technicians, set
designers, experimenters and
amateurs alike pin their faith.
Be guided—use only T.C.C.

Here is shown the
TCC. type “M"
Mica Condenser,
Made in capacities
from ,00005 o .01.
Prices 1/- to 2/3.
Working voitage
25¢ D.C.

The Upright Mica
Condenser  with
grid leak clips. In
capacities from
00005 to .25 mfd.
Prices 1f6 to 18/)-
Workmg veoltage

1.C.C.

ALL-BRITISH

CONDENSERS

Lid,, Wales Farm Road, N. Acton,

WW.3,
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DirecTIONAL RECEPTION

OW that transportable sets
have become so extremely
popular, many enthusiasts

are confronted with the question

Directional Property of a Frame Aerial v

A Short Explanation of the Reason for the microvolts in our vertical con-

ductors—so that A is at a higher
oltage with respect to B——as

is also C to D—Dhut the induced

vl T - —~ T .
as to the functioning of the T By W. O. FORD ¢ ~ E.M.F.’s, which are exactly the
frame aerial usually incorporated . ; + g 1 ~ same in value, are acting in
inside these receivers, and why Far s LN opposition to each other; and
the set is rotated—or in other Yy ’/ P Tl VAN RN as the resultant current round
words—why 1t has directional [/ / / ’,’ J v R \ “ Y the aerial circuit depends upon
properties. It would be as well 7/ ‘;' e 7 \\ SN VoM the difference between these two
first of all, before describing this, [f/7/ 7 / # 17 e e N N VALWNN opposing forces (which in this
for the reader to get some idea P frrs ,’,- / / e } ! a MY {\‘\ A \‘l \Y case is =mero) by ncutrahizing
of the electro-magnetic wave. ¢ 7/ ¢/// / iy S ¥ \“‘ \‘\\“ Y A Wi ! Y each other, no current results,
Space unfortunately will not 'y v,": PRy IRANY Ay Aty consequently the coupling coil
permit of a detailed aceount of L iy AT Ty ] w1 AT RAT YR is not influenced. Reasoning in

the latter, but perhaps if it is

borne in mind how a violin or

piano string when struck sets up mechani-
cal oscillation, putting the surrounding
medium in a state of alternate bands of
compression and rarefaction in all directions,
which we term sound waves, it should help
congiderably in grasping how an electrical
wave motion of a much higher frequency—
called wireless waves—can be transmitted
under suitable conditions.

The Electro-Magnetic Wave
Let us assume that a station is broad-

casting &  speech, its
transmitting aerfal heing
charged alternatively

positive and negative,
emitting a high-frequency-
carrier wave, modulated at
audible frequency. To
simplify what takes place,
let us choose, for example,
the first complete cyele
of clectro - motive - foree -
(E.M.F.) which charges the
aerial. When the latter
has reached its maximum
voltage, and the current
is at zero value, we can
imagine lines of electric

Fig. 2.—A

gtrain existing between aerial and earth.
Directly the woltage falls and current

flows down the aerial, this electric
field, with its imparted cnergy, separates
itself from the aerial charge and radiates
outwards in the form of annular
loops, The current then flowing in the
reverse direction produces a reverse effect.
The illustration (Fig. 1) will perhaps serve
to make more clear how these lines of
clectric stress combine to travel cutwards
with extending height, but of constant
width, at the tremendous wvelocity of
186,000 miles per second. This slternating

happens to be invisible, intangible and
inaudible! However, let us perceive
what effect these two forces will have
upon our frame aerial when they are
flashed into space. Perhaps we had
better deal with these two components
separately, although their cffect on the
acrial is somewhat similar,

Action of Electric Component
By glancing at the accompanying sketch
{(Fig. 3) you will notice that the frame

diagram of the lines which accompany the abeve radiation.

aerial is inductively coupled to the high
frequency or detecting stage of the receiver
by the mutual coupling coil, while Fig. ¢
iz a plan form of our aerial, with rings
indicating the approaching wave from
broadeasting stations at different points.
First, we will consider the electric com-
ponend of waves T and J as either pass our
aerial, which iz at right angles to the
direction of the waves as shown in Fig. 4.
We find that this force has induced simul-
taneously an electro-motive foroe {potential
difference, or difference in electrical pressure
as we may call it) in the order of milli or

the same way, the waves from
] L or H do not strike both
sides of the aerial simultaneously as
before—one conductor being reached in
advance of the other—so that the total
effective E.M.F. driving the current
round the circuit will be the difference
between the induced E.M.F. in both
conductors.

The Magnetic Effeet

A similar state of affairs takes place by
magnetic induction. According to Lenz’
Law, an alternating magnetic field will
induce an E.M.F, in any
vertical conductor when
it i3 cut across by the
flux. Referring to the
oncoming waves in the
same sequence as before,
we have a  potential
difference set up in both
sides of the frame acrial,
the magnitude of which
will depend upon the
linkage of the magnetic
lines of foree with the
aerial.  From whichever
vart of the compasz we
desire to receive signals,
we have to rotate our
set, thereby placing either side of its
aerial in the direction of the incoming
wave in order to receive maximum
current through the aerial circuit, assum-
ing of course, that this eircuit is already
in resonance with the degired wave
frequency.

It is, of course, obvious that if two high-
powered stations are situated in the same
direction, it will not be possible to obtain
any advantage from the aerial’s directional
property as a selectivity aid, In this
case, all that can be done is to rotaie
the frame to a position slightly out of

moving system of electric the correct line, and use the
forco, wvarying In intensity, A c . reaction control to make up
has associated with lth' E t/ \\ for the loss of signal strength
magnetic property, whic — - caused by this “ off-setting.” By
always attends elecﬁrons 1in rd \\'\ F ,"'- -\\ a judieious use of the reaction
motion, and is at right angles { N y [ and this method of wusing the
to these lines of electric strain \ £ 1' = I‘\ G ] frame, it is possible to e]jmginate
in the form of horizontal bands ,-—5-\___ 4 \.,____7;“"-. an interfering station. In con-
as in Fig. 2. - _\_Q_QQQQ_QJ_" D F \‘ F 3 structing a frame acrial to cover
The strength of the magnetic ¢ L Ci M h both short and long waves, it
flux density will, of course, —{_O_UW '\ S ___'\"~ A preferable to arrange the two
vary as the strength of the ST TN e o— sections at right-angles to one
electric field after the first ! Vo '\ another, This avoids losses due
guarter cyecle has passed, when ! K r‘ N ‘ 5 to the unused section.
they come into step and rise \ K 1 y It is, of course, obvious that
and fall in phase, gradually pat | J ! T the presence of ’any metallic
diss(iipaii(?g energy  as vat,rlogls i} v X body, especially of large dimen-
conductors are encountered.

Maybe you have realized that -
one needs an unlimited stretch
of imagination, sinee this wave

Fig. 3.—Tke frame acrial
with its small coil coupled
to the main funing circuil, .

Fig. 4-~—The wave-forms of different
stalions approaching the frame aerial

sions, will effect the directional
property of the frame, Therc-
fore this fact should be borne
in mind. :
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A CHAT ON METERS

PRI . . TR b

: Use Testing Instruments and ;
: Make Certain that Your Set |

Functions at its Best

3

VOLTMETER is looked wpon by
many listencrs as cither a luxury or
an instrument which iz used by

* experts,” and with the ordinary simple
type of battery-driven set a ** tester,” con-
sisting of an ordinary flashlamp bulb, is
used to see if the H.L. battery is runhing
down, and the accumulator charging depot
is relied upon to see that the L.T. iz all
right. Of course, this will serve for a lot
of people, but how much better if you can
fest these articles for yourself in an efficient
and reliable manner, and at the same time
have gomething which can be used In your
receiver to trace distortion ; seeif the valves
are running at their best ; trace breaks in
circnits, and o on.  The flash-lamp tester
above mentioned is very bad in most
cases, as the current consumed by the
ordinary cheap buib is on the high side.
Now, a new H.T. battery will deliver quite
a good current—jfor ¢ short period of time—
. but where the testing lamp is left connected
for some seconds, or maybe minutes, a good
many hours of wireless use have been wasted.
Suppose your total consumption of H.T.
onty runs into 5 or 6 milliamps, and the
lamp you are using for testing consumes
3 of an amp. Thiz is 300 milliamps, or
tfty or sixty times as much as your set
takes. Undoubtedly, this iz not cconomy.

Resistances of Voltmeters

A good voitmeter will have a resistance
of tound about 1,000 ohms per volt, and
will cost 258, or 30z, Such an instrument
will only require about one miliiamp to read
the maximum voltage of the particular
range. A cheap instrament, however, will
have a resistance of about 200 ohms per
volt, and will thercfore take a little more
earrent, but if you can afford only this
cheap type, then do not leave it joined
across the battery for too long & time,

Double-Reading Voltmeters

The cheap instruments usually have what
iz known as a ° double reading scale.”
This means that the same scale is employed
on.the face of the instrument, but a resist-
anee is incorporated in the instrument, and
two terminals are provided on the positive
side. One of the terminals is joined direct
to the windings, but the other terminal
is joined to the resistance. The effect of
this is to make some of the current pass
through both resistance and winding with a
corresponding  smaller movement of the
pointer.  In  this way the instrument
which normally reads, say, 6 volts, can be
made to register for the same movement of
the pointer, say, 200 volts. Bear this idea
in mind, as we shall speak of it again later
on. Now, as the instrument works by virtue
of the current flowing through the winding,
it is possible, by joining it in series instead
of in parallel as it is intended to be used, to
register the amount of current flowing, and
therefore it is possible to uge an ordinary

voltmeter ags a milliamp meter. Some
instruments are also sold on the scale of
which are three readings: low veltage,
high wvoltage, and current. Again, the
cheap instrument will require a lot of
current, and therefore will not be so
efficient a3 an expensive one.

Triple-Purpose Instrumenis

A treble-reading instrument of the kind
just described witl do the following things,
thens Test the accumulator; the H.T.
battery ; record the total current consump-
tion of the set, and so enable you to decide
whether or not you are using the right
kind of H.T. battery ; test for overloading,
and enable you to ascertain the correct
grid bias for the L.F. valves.

To test the accumulator, simply connect
the two low-voltage leads of the instrument
across the two terminals of the cell whilsi
the valves are alighf. This last point iz
important, as the valves in the set may be
taking a total of 1 amp or so, and the
voltmeter will only take a matter of
milliamps, so that a wrong reading is
resorded unless the full load is imposed on
the battery. To test the H.T. battery, the
high-voltage leads are joined across the
two end sockets of the battery. Remember
not to leave it on too long if it iz a cheap
instrument. In this case, owing to the
higher current taken by the instrunient,
vou may get & stightly lower reading than
is actually applied to the set. The same
method is used for testing the grid battery,
only no compensation is necessary here.

Measuring Current Consumption

If the instrument is joined in the negative
H.T. lead (in series) you will be able to
read the total current consumption of the
get, Most good makes of H.T. battery
have on them the normal rate of discharge,
and vou should make certain that the
battery you are using will deliver at least
the same current as the set iz taking.
If you use a hattery with a much higher
rating, it will last correspondingly longer.
If the instrument is joined in series with
the loud-speaker (unless this is filter-fed)
it will show the current of the last valve,
and you should sce if this is the same as
that stated by the valve makers. If not,
then see to your grid bias. If the needle
does not remain guite steady whilst signals
are being received distortion is inditated.
If the needle kicks in an upward direction,
too much grid bias is being employed. If
it kicks downward, then not cnough grid
bias is applied. If it kicks violently above
and below the normal reading, then wvou
are overloading, and must either increase
the H.T. or fit a valve which will handle
sreater power, unless you are content to
reduce signals to the strength which can
be handled by the valve in use,

From the foregoing it will be seen that a
meter is really essential to the correct
running of your receiver, and in our next
article we shall describe how to constract
an instrument to enable you to read volts
(high and low), current, and, in addition,
ohms, so that you can test for yourself the
resistance of grid leaks, anode resistances,
and any other resistance used in a set,
including those of the spaghetti type.

CALCULATION
CHART!

This is without doubt one of the

most waluable charts wyet puh-

lished, as it can quickly give you

the Iour following factors:—

I. Current, 2, Watts, 3, Volis.
4, Dhms,

Drop us a line and we wiil send
wou a copy. If you are thinking
of constructing a set at the
present time, consider using
WATMEL Components—'* They get
the best out of any set,” and we
nave three specialities at the
present moment—Potenticometers—
Resistances and Goils,

RESISTRNCE
eLement

ADVANTAGES:

1 NON-INDUCTIVE. This is hecause
the resistance element is not wire,

7 Furthermore, the wire contacts
shown make contact with the
resistance element zo that the
moving cohtact does not wear out
the element, Fhis guarantees
even and true contact always.

3 The extremeTy firm and even con.
tact with the element, Thig is
obtained by & ulew patented
clamping cone which directly it
is sorewed down Iorces the sprung
external ring against the wire
bhand. The pressure is so great
that perfect all-round contact is
ynade with the element which willt
not vary under any circumstancas.

4 Self - cleaning wiping contacts.
This ensures perfecily clean con
tact always.

85 sgilent in operation. 4,6
6 PRICE - - - - -

We recommend this resistance
{Type 3) only for values above
50,000 ohms where wire-wound
potentiometers are not required.
Patents for thizs new resistance
have beecn gpplied for.

T4 pou have any di,’{r’cu!tzr in_ahlaining
Tatirnel Conponenls, WRITE DIRECT 10
s,

TRADE ENQUIRIES INVITED

COMPONENTS
GET THE BEST OUT OF ANY SET

WATMEL WIRELESS €O., LTD., IMPERIAL
WORKS, HIGH ST., EDGWARE. Telephone : Edzware 0323

M.C.TY
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EAVE secn the criticism lovelled at
British manufacturers that in degigning
this season’s sets they nearly all forgot that
perhaps the prospective customer already

has a good loud-speaker. There is, no
doubt, some justification for this, for,
attend what Radio show you will, apart
from kit sets, you would have difficulty
in finding a commercial set of note that
did not include a buiit-in speaker. On
second thoughts, however, I am inclined
to think that this policy is all for the
better, hecause it allows the maker to match
his set with the speaker he supplies in such
a way as to obtain the very best possible
results. On the results of his sets the
manufacturer’s reputation is built up, and
the non-technical listener is apt to give
the best of sets a bad name if heard work-
ing through a speaker of ancient vintage,
T think, therefore, that in the interest of
‘quality it is $o the good that radio receivers
should be sold complete, especially as prices
have fallen to a level where one can get
'a complete outfit including speaker for the
‘figure which had to be paid for a good
speaker a few years back. If you have a
speaker to spare, do not worry, for on the
end of a trailing lead it will come in very
handy when reception is required in other
rooms begide the one in which the set is
installed.

A Question of Matching
HIS tendeney to produce sets ““all in,”
as it were, has a certain disadvantage
for the experimenter, however, for in the old
days of general-purpose valves and general-
purpose speakers and headphones any old
set could be tried out on any old speaker
without any doubt that signals of some
sort would bo obtained if everything was
0.K. Now, of course, one has to be very
careful, and make sure that the speaker ig

PRACTICAL WIRELESS
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1 JOTTINGS FROM MY 1}
i NOTEBOOK. i
i By “DETECTOR.” :

characteristics of the output valve. 'This
makes for better quality, but it cats down
the wversaiility of our equipment cven
though most modern speakers include a
multi-ratio (transformer, even on the very
cheap makes. While on this topic I feel
compelled to warn the man whose sect
doesn’t work, and who has traced the
trouble to the valves, to be carcful to replace
the defective valves with others of same
make and type. Do not be led astray by
advertisements of cheap and nasty valves
alleged to be ** just ag good,” and do not
invest in a British valve of a new type
uniil you have asked the opinion of the
makers of the set. The latter want you to
get the best from their set, and none of our
valve manufacturers really want you to buy
a valve that will not give you the very best
results ; they cnvy their reputation too
much ! This matching of valves with the
reproduction equipment iz becoming a
problem, and I may mention that I have
been engaged in carrying out exhaustive
tests with several makes of speakers on
different sets and under varying con-
ditions. I have held one goal in mind—
QUALITY, and with the Editor’s permis-
gion I hope to tell you all about it later on.

Bristgl Radio Exhibition
WAS down in the West Country recently,
and took the opportunity of visiting the
Bristol Radio ¥Exhibition duoring that
city’s radio wéek. There was the usual
range of gets and components as seen at
Radiolympia, and the B.B.C. had a work-
ing studio giving out a programme the
whole of the time. Some of it was broad-
cast from the West Regional station. Two
features of great interest atiracted me.
These were organised by the two rival
evening papers published there, and con-
sisted of a set builders’ competition and a
wireless museum respectively., The set-

matched within fairly close limits to the

:n int.e.r'est‘ing- vlewofihenuwB;lflng- 22
Arterial Road at Enfield.

frontage of 500ft. M

Belling-Lee Radio Specialities, The

aths.

factory on the g
The present structure having a foor
space of 22,000ft. covers one-third of the site, which has a total
is entirely devoled fo the manufacture of
situafion
it faces the municipal plaging-fields and the new open-air swimming

amoridge

and Lee, Lid,

is ideal in that

[

Showing part of the main
In the foreground can be scen clamping and
letting presses, and on the leff a power bench.
just right of the centre, is a large batlery of capstans.
resources of this factory are devoted fo the manufaciure of Belling-
Lee specialities, 90 par cent, of which are absorbed by the radio

builders were in great stride. There were
little sets in big cabinets and big sets in
tiny boxes. We did not hear them work-’
ing, but it was evident that some of the
exhibitors had put a lot of time in on them.*
There were some very fine examples of
good wiring, but, on the other hand, some
of the sets were just the reverse. In the
muscum there were a fine lot of old-time
and amusing (ko us in 1932) apparatus.
There was a colleetion of loud-speakers, and
spectators were invited to switech on any
of them and rcecive the programme the
B.B.C. were transmitting. Nobody kept
the switches down long! Mr. W. S.
Weber, Bristol's patron saint of amatenr
broadcasting, whose station 6 QW comes in
particularly well on Sunday mornings, had
loaned his first transmitter. We know it
worked—hut—well, well!

““ Rubber-tyred ** Electricity
HAT strange things are found by
aceident !  Following on eomplaints
received from the toll collectors on Sydney
Harbour Bridge, investigations were made
by the Physics Department of the Sydney
University into the matter of the electrie
shocks the collectors said they often
received from the bridge. After-a lot of
cexperimental work it was found to be due
to the friction of the rubber-tyred vehicles
on the agphalt, and similar experiments in
London and Chicago have proved that
guite a considerable amount of clectricity is
gencrated in this way In fairly dry
weather, and with a temperature of 70° .,
voltages as high as 6,000 have been recorded
from vehicles travelling at 353 miles per’
hour. I wonder if these stray chunks of
electricity wandering around cause inter-’
ference in our radio systems. If so, the
finding of a cure will be a prohlem, cven
though on the new Sydney DBridgsc it was

&

shop in fhe new modern factory of Belling

eyen
In the background,
The whole

industry.



Qctober 15th, 1932

PRACTICAL WIRELESS

205

]
'simplicity itself. You sce, every vehicle
has to stop to pay the toll, and at the
‘stopping place metal spirals are placed on
the asphalt, These come in contact with
the chassis of the vehicles and the current
pregent is discharged through a flexible
. connection to earth.

Travelling Radio Shows

DID you see the convoy of decorated
vans and cars anywhere on their
route from TLondon to Manchester in
‘connection with the Northern Radio Ex-
hibition held in that town ? The convoy
served the double purpose of a travelling
radio show and a means of transport of
exhibits, and made good publicity out of the
‘carrying of the radio exhibits to the Show.
The Monday night was gpent at Leicester,
where a ball and exhibition wag staged in
"double-guick time, and the convoy arrived
in Manchester on Tuesday, September 27th,
in readiness for the opening on the 28th.
A carefully selected route of 200 miles in
length was taken, and aeroplanes escorted
the vehicles in places. The next thing for
you to lock out for in your distriet will be
the demonstration sound-amplifying van
fitted up by the B.T.H. people. This van
is touring the country, and all of you who
pride yourself on the guality of your output
should turn up and mentally compare the
results. You will either think your repro-
duction better or worse than that of the
B.T.H., but it will do you good to hear it
all the same. The equipment includes two
90.watt undistorted output amplifiers and
12 R.K. moving-eoil speakers. Gramophone
records and radio will be sent out, the radio
being supplicd from a set operated from a
concealed aerial in the roof of the van.
British and foreign programmes will be
broadeast, and I understand the reproduc-
tion is as near perfection as it is yet possible
to get. Now, don’t forget to look out for
this van. It'll be an education! Meanwhile,
I see the B.T.H. are busy fitting up the
whole of the cafés, lounges, ballrooms,
circuses, and other places that come under
the management of the Blackpool Tower
Co., with a band relay public address system.
‘Those of you who know the Tower premises
will have already appreciated the whole
day’s entertaifment available for a shilling
or 80 inclusive admittance charge to all
these places, but soon it will be worth the
money just to sce and hear the B.T.H.
equipment. A total of 280 watts undistorted
output will be regularly delivered through
forty-four moving-coil speakers !

Automobile Assoeiation’s Broadeast

I SUPPOSE you know that a daily broad-
cast is made by the Automobile Asso-
ciation on 833 metres to aireraft, giving
weather reports and other matter of interest
to pilots. ~ It is sent out from Heston, I
believe, and any decent set will get it so
long as your coils will tune to the wave-
band. Try for it one day, but don’t try in
future on the second Tuesday in each
month at 11.30 in the morning, for at that
time the National Physical Laboratory
sends ocut a calibration signal on the same
wave-length,  Ag a result of interference
the A.A. station will shut down at this time
and leave the ether clear for the N.P.L.

Early Days of Broadcasting

ON the occasion of our own or anybody
else’s birthday we are rather prone

to look back over the years and bring

forth memorics gay and otherwise. As the

tenth birthday of the B.B.C. draws near
I have been thinking a lot of the first days
of broadcasting. We went to no end of
trouble to obtain absclutely mediocre
results, and the switching on and tuning
in of a set was a man’s job, to be performed
before an admiring crowd of relatives and
friends. Wireless was blamed for any and
every complaint, and hosts of wives sighed
and silenced the family when father took
down the orystal set to get the news. Of
the foreigners, there were three stations

that we could rely on in those days: they {

were Toulouse, Petit Parigien, and Madrid.
Toulouse is still going strong, and has
always been fairly reliable, even if he does
fade badly; but what has becomec of
Madrid ? He is still on the air, but he takes
a bit of getting, whereas in the old days
you could usually get him somehow, and
his strength used to improve progressively
throughout the evening until well after
midnight. That was allowing, too, for the
gradual fading out of the H.T. battery,
which too often used to take place nightly
at that time. The H.T. battery used to
recuperate to some extent by the next
night, but it was a good battery that stood
up to a whole night’s listening without some
signs of distress. Talking of fading stations
reminds me that we must all take particular
note of the reception of the new Breslau
station at Rothsiirben. An unusual aerial
is being used which creates a greater field
intensity and by means of which the nearest
zone of fading occurs at a greater distance
than hitherto. 'Thig means that a larger
area is served by the surface wave and a
correspondingly larger area is free from
fading, That is, of course, if everything
works according to plan !

A New Sysiem of Tuning-eeil Construclion
LTHOUGH fashions have changed
many times the actual principles

of tuning-coil design are the same to-day
as they were twenty years ago. All coils
congist of a number of turns of wire wound
on a cireular or polygonal track and having
an air “core.” We know that the in-
ductance of coils can be increaged hy
replacing the air core by one of ferrous
metal, but we have found that this reduces
the efficiency and iz the source of serious
losses. The losses are of no great con-
sequence when the coil carries low-frequency
currents as does an L.F., or smoothing
choke, but they mount up to tremendous
proportions where high-frequency currents
are concerned, such ag in a tuning coil
operating at radio frequencies. It is
therefore very interesting to learn that a
German scientist has produced a solid
material which, when used ag a core for a
tuning coil, increases the inductance without
introducing any more loss than air does,
He has named the substance ** Ferrocart,”
and it econsists of minute particles of a
magnetic material separated by a special
form of insulating material. The result
is that coils of high inductance can he
wound with only a comparatively few
turns of wire on a core of this material.
The coils are thus of very small dimensions
and—due to the fewer tnrns of wire—
have & much lower resistance than normal
coils of equal inductance. Another im-
portant feature is that sereening covers can
be placed much cloger to the windings
without affecting the characteristics. The
gize of a completely screened dual-range
eoil made in the new way i only about
2 inches in diameter by 3 inches high.
It iz understood that * Ferrocart™ coils
will shortly be available in this country.

tune stations
on the ultra
short-wave
bands if you
fit an Eelex
Short-Wave
Convertor

Over 70 extra stations can be
received with your present S.G.
set if you fit an Eclex Short-
wave Convertor—no alterations
necessary, qust connect to the
aerial and earth termirals, You
will be amazed at the increased
range of programmes possible.

With this wonderful instrument
stations on the 16-60-metre band
can bhe received, or with addi-
tional coils for the 60-120 and
140-190-metre bands are avail~
able at s. extra,

Price: one valve model, 60s.
{including valve).

All-mains model, 695, {without
valve).

Two-valve model, 83s. (without
valves),

Write for kst EEL.

J. J. EASTICK & SONS

Eeclex House, 118 Bunhill Row, E.C.1
"Phone: METROPOLITAN 0314,5/6:
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MEGITE VOLUME CONTROL
GARD LIGHTNING ARRESTER
THESE two products, from the well-known firm of
Graham Farish, are both interesting items, The
voliee confrol has an element
of nickel-chrome wire which is
embedded in  bakelite. The
customary  rubbing  contact

The Grakam Farish Megite Volume
Cortrol and Gard Lightning Arrester.
This lalter component may easily be
fitled to arny existing lead-in, end gives
permanent profection against static and

lightring  without affecting  signal

strength,
has  been dispensed with, and a slipper plate
artangement  fitted, which permits of  silent,

frictionless variation, and so makes broken contacts
impossibie. Protection against lightning and static is
afforded Dby the Gard protector, which is installed
between the aerlal and earth Ieads. The makers claim
that it definitely does not affect reception, and that its
protection is permanent. The price of the volume
control is 3s. id. for values up to 20,000 ohms, and
4s., 6d. over 20,000 ochms, The Gard arrester sells at 1s,

A PERMANENT MAGNET MOVING COIL
Hi illustration below shows an interesting moving-
coil loud-speaker having a very massive per-
manest magnet of unique design., This is not one o+
the “ midget ** types of speaker, but is a very substan-
tially-built instrumcnt, which has obviously been
desigaed for real power work. An ingenlous central-
izing device is fitted, and the method of suspenzion,
design of speech coil, and the cone are ali arranged to
give a truly paralle aetion, with the alility of handling
heavy inputs without distress, A speech transformer

is incorporated with terminals to en- |

abie aiternative ratios to be obtained,
s0 that the speaker may he matched
#p with any output wvalve. The
mannfacturers are Orreond ¥ngineer-

GANGED COIL
IT8

UN

'HE famous
shielded coils
produced by
Messrs. TLissen
have now made
their  appearance
in a new form, the
coils being moun-
ted on a base
plate in two or
three gang inits,
Wirlng fs preatly

A per f magre! ing-coil facilitated by this
loud-speaker with transformer method of eon-
intorporated. stroction, and the

. coils are designed
to siit the particnlar requirements of the wvarious
cireuits in which they are to be used, The coils are
lettered * A, “ B,” or “ € Coil “ A ™ ig for aerial
circuits, coil “ B> as the second coil of a band pass
pair, Ceil * C’! is a similar coil with the addition of a

reaction winding, Wave-change switches in the base
of the ceils are eamt operated, the rod for which is
extended to operate a filament switch at the end of the
coil base. One .control, thereforc, provides wave-
change switching and, at the same time, an ** on-off
switch,  The two-gang coil costs 17s. 6d., and the
three-gang Z6s.

A SUPER FRAME AERIAL
RAMY acrials are again coming into favour, prin-
cipally on aceount of the inereased number of
sup-hets. being produced. 1t i8 not only with this
type of cirenit, however, that a frame aerial is useful,
a5 there are many eircumstances which will always
call for such a device, Flat dwellers and especially
listeners situated close to a high-powered transmitting
station are among thoze who will obtain the greatest
benefit from: the use of a pood frame aerial. The super
frame aerial manufactured by Messrs, Wright and
Weaire i3 in every respcet a super,- having separite
windings {or long and short waves, arranged at right
angles to cach gther, a switch for c¢hanging from one
band to another, a centre tap for reaction purposes,
and Litz wire for the windings., The price iz 42s,, in

polished oak or mahogany.

TERMINAL BLOCKS

THE small terminal blocks manufactured by Mesars.
Belling-Lee (illustrated below) are of great value

to the home comstructor. Itach block accommoxlates

two terminals, and the holes are recessed so that the

A neal wireless terminal
platform,

Iarze type of Belling-T.ee terminal may casily be fitted,
The biocks may be mounted in a vertical or horizontal
position, and for the experimenter they will be found
of great use. ‘The price Is &d, each, -

NEW SPEAKER BAFFLE

Tt s very difftenlt to remove box resonance from
the small types of cabinct lord-speaker, and various
methods have been adopted from time to time to
overcome this difticulty, The Broadeasting House
Speaker Baffle is the most efficient scheme yet devised,
and, as its name fmplics, it is employed at the now
15.8.C headquarters,” A smali box is used to contain
the speaker, and
thiz is packed
with a material
known as Slage
bestos,  This is
packed in a
definite  shape,
the finished form
rescmbling  the
mouth of &
trumpet,  with
the speaker at
the apex, The
effect iz to
improve the re-
production  of
frequencies  of
the order of
250 to LO0 vy
eles, and it is
claimed that the
quality of the
reproduction is
better than that
obtained with a

geod moving coil fitted to an eflicient flat baflle.  The
hatfle is supplied in kit form with three ditferent types of
calinet, the size in each ease being 13iu, by i8in, by
12in. The kits are marketed by Weedon Power
Link Radio Co., of 185, liarlham Grove, London, E.5,
at 290s., 30s., and 35s.

The illustration
shows Cabaove
front view of the
issen Tuning
Control Unit
which  was de~
scribed last week.
he rear uiew
(befow) shows the
arrungement  of
the fwo condensers
end the switch
conlecfs, The
operating  Fever
cen be seen below

the dial,

TINSIT

Soldering is made stilt simpler by the latest fux
fo be produced, and which bears the above 1ame,
This is a hon-acid preparation whicl is soluble in water,
nnd s, thercfore, very economical to use, as  little
of the flux (which is in paste form) is dissolved in a
quantity of water before use, Turthermore, when the
tube iz apparently empty, the lead is simply eat open,
and the tobe rinsed in water, so thab there is abso-
Iutely ne waste. The makers arc Tinsit, 22, Woburn
Square, London, v.C.1.

A three-gang Lissen shielded coil. In addition to
the wave-change switch, the unit is provided with a
Further switeh intended for operating the filament
supply so that all the switching control of the
recefver 1s aperaled by one kaob,
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WHEN ARE
HAVE REAL

CRTIE  STT

WE E}OH\}G To

In This Article W. B. Richardson Offers Some Criticisms
of Modern Portable Receivers and Makes Suggestions as to
the Line of Future Development

.- e

PORTABLES ?

4 o VA4 AL o et

N spite of the enormous advances made
recently in the design of ordinary
receivers and radiograms, it seems that

inventors and manufacturers are still a long
way from producing a real portable set.
Most examples of “ portables ” shown at
Olympia were both bulky and cnormously
heavy. There was, I must admit, one
notable exception. This was a liktle four-
valver not much larger than a reflex camera.
Unfortunately, I did not hear it working.
However, the usual run of sets of this class
seem to be built round the inevitable
99 to 120 wvolt. H.T. battery. This,
together with a lead plate accumulator,
weighs at Jeast 12lbs. to start with. (A
99-volt. H.T. battery weighs 8lbs., plus
4¥bs, for a small accumulator.) Thus it
will be seen that, however small is the
weight of the case and the set itself, there
is still this mitial 121bs. to be included.

Total Weight of the Set Dependent on the

Batteries

Now I suggest that no one would object
to carrying a set the size of an attache case
if it weighed only about 12 lbs., but the
average portable turns the scale at some-
thing like 2 stone, Personally, I don’t see
why the case and “ works ” should not be
reduced to a very small figure. By the
free use of aluminium for case, chassis,
condensers, ete, the only ** heavy ™ parts
would be the loud-speaker unit and the
1.. F. transformers. Lightweight units of
the moving-iron type we already have, and,
as regards the transformers, the use of
parallel fecd would solve that problem,
gince with this form of coupling the trans-
formers can be made absurdly light and
small. This brings us back to where we
started—-namely, that the ultimate weight
of the complete set is dependent on the
weight of the batteries. This being so, it
seems to me that designers should direct
their cfforts either to the produection of
lightweight batteries or to the invention
of valves which will work efficiently from a
much lower H/I. voltage than valves do
at present. It may be a combination of
both will be nceessary.

Use of ¢* Soft > Valves ?

I do not vprofess to be a valve oxpert,
and it may be that T am seiting them an
impossible task. However, [ still have
recollections of the ““ soft ” valves we usced
to use ten or twelve years ago. One of
these I remember used to work quite well
ag a detector using five pocket-lamp
batteries (about 22 volts) as the H.T.
supply ! Since then *“ hard ™ valves have
gradually ousted the soft types. This,
I believe, is partly beeause the former can
be produced with more consistent charac-
teristics and have a longer life. But the
fact remains that, whereas one of these old
valves could bhe run successfully from a
small HJT. battery, the tendency nowa-
days scems rather towarda higher and higher
plate voltages., Would it be possible to

ST Y IR T e PRSP,

produce both detector and amplifier valves
with a predetermined amount of goftness
which would function with a low anode
voltage 7 I know, of course, that in this
world one cannot get something for nothing,
and that if such valves could be made they
would ne doubt take a correspondingly
large anode current. ‘I'his i3 where the
battery designer comes in. It seems to me
the meed is not so much for a long-life
battery as for one that will give a large out-
put for the whole of its life. This rather
points to an unspillable accumulator com-
posed of a number of tiny cells, Here
again we are up against the weight problem,
but I do not think a very small accumulator
of, say, twenty or twenty.five cells need
weigh more than an equivalent dry battery,
and would be capable of a much higher
discharge rate.

Nickel-iron Aecumulators

Now et us consider the low tension and
grid biasg gide of the problem. Barring the
advent of even lower consumption filaments
than at present, we shall still have to employ
a fairly heavy accumulator for reasonable
periods of use hetween each re-charge,
unless a solution can be found in the nickel-
iron type of accumulator. In the larger
sizes these batteries have a much better
capacity-to-weight ratic than the lead type,
and will stand more knocking about. I
do not see why a smalil nickel-iron battery
could not be produced suifable for port-
ables, with a consequent saving in weight.

The case of the grid-bias battery ig rather
different. If valves can be made requiring
only a small plate voltage, no doubt the
grid bias vequirements would be corres.
pondingly small. Even as it is I fail to
see why we should not have special G.B.
batteries for portables with infinitely
smaller cells than standard, since there 1s
no heavy discharge from them as with the
H.T. cells,

Wanted—a Shock-proof Poriable

I rather think that the design of portable
gets should be undertaken as a distinet and
geparate branch of the science. It has
problems of its own quite apart from those
of ordinary set design, and should therefore
merit special attention from designers and
research workers. At the present both
constructors and manufacturers try to
build portable sets with components which
are intended for use under normal rather
than special conditions. Naturally, special
conditions vequire special components,
Where, for ingtance, can onc get o sprung
radio chassis 7 Nowhere ! Simply hecanse
such a chassis is not required for the
ordinary set. Yet that is probably the
very thing necessary as the foundation for
a shock-proof portable !

I gee that I have indirectly brought up
the question of the frailty of portables,
Thig I feel sure must be a thorn in the side
of manufacturers, for everyone knows that
few sets will stand many miles bumping in a

capwithout showing signs of disintegration.
Were { a manufacturer, one of my first stunts
for the next radio exhibition would be to
produce an unbreakable portable. This I
shonld. insulate so thoroughly with sponge
rubber that the set could be knocked off
the table and would still continue to play
while lying on the floort :

Radio and the Car

An idea that rather appeals to me is
that of a lightweight portable for use when
motoring. This would contain no batteries,
but would derive its powcr from the carv
battery, a flexible lead and plugs being
provided for connection to the switch-
board of the car. Of course, a booster of
some sort would have to be run from the
car battery in order to provide the nccessary
high tension supply. This would be in-
chided as part of the car’s electrical equip-
ment rather than as a part of the set.” Of
courge, the snag here lies in the necessity for
the booster. Perhaps it is too much to
expect that a valve will ever be invented
which will work with 12 volts on the plate
80 that both filament and anode current
could be supplied by the car battery without
conversion !

Manufacturers in America are obviously
alive to this situation, as in that country
not only are 7 and 8-valve super-hetero-
dyne roeeivers built to fit into the dashboard,
but ingenious schemes to gupply the neces-
sary potential have been devised. Obviously
the metal chassis of the car may be used
for the earth connection, and the aerial
difficulty has been met in many ways.
Wires built into the framework of the
body—chiefly in the roof—have proved
most effective, and in this form, of course,
all the unsightliness is avoided.

4

The smile of content is
yours by fitting a
“TONAX.” Cuts out all
distortion and rattle in
any cone speaker. Pro-
duces perfect tone.  Gives
greater volume. Fittedin
a few minutes,

TONAX fi:

IMPROVED GONE ADAPTOR Latent applicd for.
Froik ngst dealers or Posd and Packing Free for §s, 24, P[0,
Money returned if not satisfied. Write Dept, " N.”

GARRATT STORES 193, GARRATT LANE

WANDSWORIH, 5. W.18

 AMPLIFY ——

Yt your Come {or 1orn) Spealker prive that Moeing Coil
Quatity and amople distoriicr volame without exira
vidves by adding the © Magno ' Amplilier (Pro. Pat,}. Some-
ihing new in amplifiers, for it 73 worked by E.T. supply only.
NMeeds no valves, alterations to set, wiring, or expenaive parts,
and iz very compact. Actually GUARANTEED to amplify
reception three times. Full size Constructional Drawings
and Diagrams 2,6, together with special Electrode waterial,
Read and Rubber Blocke, Fasily eonstructed.—Agent:
L. Cook._]!‘i?, Cranston Road, 8,123,

British
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necessarily for publicationm.

The Editor does not necessarily agree with opinions expressed by his Correspondents

A Suggestion

Sir,—Hearty congratulations to yon
and your staff for the very fine effort in
Vol. I, No. 1 of PracTicAL WIRELESS.

Now you have asked for suggestions
and criticisms; well, here’s a suggestion
which T think would interest quite a lot of
fellows like myself who are unable to work ,
these things out for themselves, also an idea
which I have not yet seen in any wireless
paper or described by any set designer.

Here goes. When you publish a new set,
why not give such useful data as the actual
consumption in milliamps or total consump-
tion in watts or uniig, if run from an’
eliminator, so that a fellow can see at a
glance what it will cost, what type of
eliminator to use and a lot of interesting
facts besides.

1 sincerely hope you are not going to
make the mistake that is being made by
some designers, of which the names need not
be mentioned; the mistake I refer to is
publishing designs for expensive sets.

Make absolutely sure that it is cheap be-
fore publishing it ; when the set is described
quite a number of fellows like myself
zet together, and there is sure to be one of
the crowd who has built it, so we can all
go along and have a real look at the hook-up
and if the results ave there, we crowd are
bound to find them, even if we don’t all
build the set.

I must ring off now, as I suppose reading
this, even if you have got so far, has taken
up quite a lot of your valuable time, so
best of luck in your new venture. I shall
be writing to you from time to time, so I
might have something of interest to deseribe
later on.

The best of luck to you and vour staff.—
B. DyEr (Chatham).

Wanted—An Aid fo Hearing

Str,—Hearty congratulations on your
new paper,

T have a suggestion. Could vou design a
Hearing Aid like those given thisz year in
Radio News of America ! There is a big
ficld for such, seeing defective hearing is
about az common as defective eyesight,
and wircless has not yet cntered the field
ag it ought to have done. A small, light
one-valver with a peanut valve Would be far
better than anything on the market.
Every fan could help his friends,

I have heard of, but never seen, a small
one made in Germany. Could you by any
means let me know the name and address of
makers ?

The ordinary telephone type of earphone
is useless. It distorts, and very few people
can use them. Valves are the solution.—
E. Woop (Ulverston).

Gramophone Crilique Required
Sir,—Congratulations on No. 1 of
Pracriosr. Wirerrss, I feel very enthu-
glastic about i, and have already placed a
standing order with my newsagent for a
copy to be delivered to me every week., If

\

suceeeding humbers are up to the standard -

of the first number, then PrAcTICAL

| pick-up is used.

WireLrss will quickly become the leading
weekly radio journal.

May I be permitted to offer a couple of
suggestions ?  TFirstly, as you are aware,
the gramophone companies issue new re-
cords monthly, and mid-monthly. As a
keen radio-gram man I realise that a number
of these records are excellent when played
on an ordinary acoustic gramophone, but
it 38 a different story when an electrical
Would it be possible,
pleage, to introduce a weekly feature, giving
a list of records especially suitable for pick.
up reproduction ? I am sare that such a
feature would be & very popular one among
all your readers.

PracTicar. WIRELESS is written and ilius-
trated so simply that a child going to school
could almost follow it, and if the foreign pro-
gramme feature perhaps could be added,
it would indeed become the wireless weekly
journal de luxe. There would, I feel sure, he
no grumbling from the publie, nor would, in
my opinion, the circulation suffer, if, with
this added attraction, the price of your
journal was increascd, say, to fourpence &
week.

Again congratulating vou on a wonderful
threepennyworth. ~- Francis 8. CoLey
{Tonbridge).

Gas Bracket as an Earth

Bir,—T am writing to you with reference
to an article on page 84, Fig. 2, * Using the
Gas Bracket as an Earth Connection.”
The main rule for electrical cngineers is
to keep all cables and switches away from
gas, as one in the course of life might have a
short eircuit and cauze an explosion. How
would general insurance come under this
matter ?  Yours is a practical book, on
all wireless matters. 1 have had sixteen
vears general and scientific wireless engin-
ecring, and am a keen reader of your
journal.—H. Smra (Torquay).

A Bouquet

S1r,—As 2 wircless amateur since broad-
casting commenced, T should like to con-
gratulate you upon the excellence of your

CUT THIS OUT EACH WEEK

DO YOU KNOW?

—That. wireless waves travel as fast as light—
186,000 miles per second.

--That a counterpoise will often prove more
I efticient than an inferior earth conuection.

+ —7That a three-electrode valve arranged as a
» **diode "' is capable of giving first-class quality.
—That there i3 no necd to fit a switech when
fitting a pick-up, provided thce receiver Is
tuned to avoid radio breaking through.
~That an output tone conttol can bé easily
mude up from a 10,000 ohm resistance and a
W01 condenser.

—~That # you {hink in kilocycles instead of
WAV elen;..tha you will more easily understand
the ** short-wave > problem.

—That the materizl of which a ¢one diaphragm
is made has 2n important bearing on the repro-
duction,

—That a D.C. maiss-operated set must be
provided with a large condenser in the earth
;eacll and, in many cases, alse in the aerial
eal

first number., If, as I venture to hope,
vour poliecy will be to cater occasionally
for the more experienced hand who wishes
to make & sct he can be justly proud of,
that modern practice as followed by the
leading manufacturers incorporating mains
drive, metal chassis, sereened coils, 8.G,
and pentode valves, ete., will be available
to your readers, then I think you will have a
large following who have waited a long time
for your appearance.

I notice that threc excelient circuits of
thiz type appear in the article dealing with
the favourite circuits of your technical
staff, and I look forward to seeing them form
the subject of a constructional article in
the ncar future. Wishing you every
success.—WaLLACE F. GENTRY (Norbury).
Wanted—A Weekly Index

Sir,—Pracricar, WikeLess, Vol. 1, No. 1,
seems, if it maintains its promise, the very
thing most people want.

What the general public wants, T helicve,
is to be kept fully up to date, with clear
explanations of the latest scientific dig-
coverics and developments, and assistance
in understanding accepted theory and
practice, and also articles on improving
reception on existing scty, such as your
first number richly containg, Here is a
sapgestion.

Most people cut out of a wireless paper
those articles and advertisements which
appeal, and destroy the rest ; but it would
be very much better to kcep and file each
number, But scarching through back
numbers for any particular item i a very
tedious job, “hllst one does not want to
bhe making one’s own index. Why should
you not include with cach number as a
Ayleaf, on paper which will take pen and
ink, a concise index of the contents with
the page number, and space below for the
reader to add details of any advertisement
he fancied ¥ He could then make a red
pencil mark against the article he might
want to study later; and also find any
advertisement he might want. This flyleaf
might be on fairly thick paper about half
the size of the present letter sheet, and the
bundle kept separately for ready refcrencc
Naturally, as you are so near your first
issue, vou should make these indices com-
plete from the first—a separate one for
cach issue. A, BExuam

{Lewes),
Poini-te-Point Wiring

Sir,—Congratulations  to  Pracrioarn
WirgELESs on the “* Long Range Express
Three 1 At last we have variable-mu
H.F. and choke output, tone compensated,.
pentode—ideal for battery wusers. Too
long have desighers thrust medium-power
valves upon us with an ouatput of 150,200
m/W, whereas for exactly the same m/A
consumption the pentode gives double.

I certainly think, however, you have
made a mistake in not numbenng the wiring
on the blue print, as tens of thousands of
new constructors have Jmned the ranks in
the last year or so, and it’s not so simple
to them. Alko a clear photograph of the
stb-base wiring should be shown so the
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builders can sec the shape the wiring
takes from peint to point; besides, it’s
invaluable for cheekinig. As selectivity is of
vital importance to-day, Mr. Ray should
stress this point in his notes.

One other point, There must be literally
countless thousands of people wanting to
sell seta. To my mind, there is a big field
for small ads. at a reasonable rate.

W. E. WiLLIans
(Fast Grinstead).

Sale and Exchange :
81r,—In response fo your invitation for
readers’ suggestions in PRACTICAL WIRELESS,
I beg to suggest that sale and exchange
pages, at reasonable charges, for receivers,
ecomponent parts, ete., would be & weleome
feature, especially as there arc so few
channels at present available for selling or
buying. A T. Pym -
(Purley).

Short Waves

Str,—I have read with considerable
interest your first publication of PraCTICAL
Wireress and, whilst I must admit that
this is the type of periodical which the
public have been waiting for, I was rather
surprigsed to {ind that there was no article
given solely 1o short-wave work.

Recently the Coventry Short Wave
Radio Club has been formed, comprising
fifty members, of which I am treasurer.
There arc also other clubg being formed,
which I think proves the growing popu-
larity of this section of wireless.

H. Cmarer (G2BJI) (Coventry).

[Tt will be noted that we have made airange-
ments to publish o regular short-wave feature.
—Eb.]

Do You Understand Your Speaker?

Simr,—May I congratulate yow on your
first number ?

There are one or two points I should like
to discuss and a fow suggestions I should
like to make.

I have been using a Lamplugh Inductor
Dynamic Speaker for some time and, after
reading your article, ** Do ¥ou Understand
Your Speaker 2> I found that I was not
using it correctly. Since reading thisarticle 1
fee! that the majority of listeners would be
more satisfied if they had a concrete proof of
the Limits of theirspeakers, and T suggest that
vou should prevail on the B.B.C. or the
manufacturers to broadeast a series of high
and low notes giving the frequencics as
they did so, so that listeners would know
the cut-off points in their speakers.

In the article for ** The Gramo-Fan” a

most important point was missed, i.e., the

height of the playing surface abhove the
bhaschoard. The standard height is one
inch.

H. Davipsod (Milngavie).

Some Suggestions

Srz,—1 would like to congratulate you
on the appearance of the first number of
vyour new paper, PRACTICAL WIRELESS,
and I hope that your venture will meet
with every success.

It would, [ am =sure, assist country
readers if the prices of the various com-
ponents were - given,  Constructors have
very often to pay last season’s prices in
remote parts, as the dealers have no idea
of any changes which take place, and they
usualiy rely on out-of-date catalogues for
their gquotations.

I find -that most makers of this type
specify expensive coils, of different make

or type, for almost every circuit dealt with,
and no attempt is mado to assist the amateur
who may wish to make an attempt to make
his oWwn coils.

Many readers still use baltery sets,
probably 50 per cent. In most parts of
the country they have no choice.

Let.every set described be eomplete. It
is very annoying to be shown next week
how to add some component, e.g., gramo-
phone pick-up, This means practicaily
spoiling all the good work previously done.,

I have had little time to read your sccond
number thoroughly, but I find it suggested,
on pare 84, that the gas bracket may be
taken as an earth for the set.

Erwest O. W. (Aberystwith).

[The risk attending the use of a gas-bracket
carth s grossly evaggerated.—ED.] - -

The Long-Range Express

Sir,—May I, as an ordinary bome
constructor of wireless sets, be allowed to
congratulate you on the excellence of the
first number of Pracricar, Winerrss., It
is essentially a practical journal, and one
that has long been wanted, T should like
to congratulate you on the gencral cxcel-
lence of the ** Long-Range Fxpress Three ™
receiver. It is a circuit that 1 have longed
for ever since the * variable-mu valve”
wag introduced. There have been plenty
of 8.G. dct. and power wvalve sctg, but
none like the * Long-Range Express.” It
is obviously a fine set, and designed ex-
pressiy for the  constructor ” who has to
rely on batteries to run his set, but at the
same time wants the best. I am dis-
appointed that T am not able to make this
set up at present, but I shall keep it by me
until such time as I can afford it. When
T have made it up, I shall let you have a
report as to its performance in this district,
which will be a severe test of its capabilities
and selectivity, seeing that we are under
10 miles from Daveniry, and the Post-
Office Wireless Station ig just across the
fields. T wish PracTricAL WIRELESS cvery
suceess. .
A WirrLEss Broamwer (Rugby).

Thick or Thin Wire ?

Sir,—I think your first number of
Practicsn, WIRELESS is very Instructive and
interesting, and is a better threepennyworth
than one usually gets. T wish it well.

Might I be critical enough te point out
what I consider is not quite in order for a
new journal such as P, W, that is, that, on
Page 21, W. B. C. Richardson says that for
wiring an ordinary sct it is just a fad to
use thick wire, ete., and yet on page 45

one is told to use wire ag thick as is con-
Surely this is a contra-

veniently possible.
diction, or is it that I have not quite grasped
the two sentences ¥

F. E. Gacr (London, E.CA).

[ Both statemenis are correct.  One refers lo

the H.F. side and the other to the L F. side of
the circuit.—ED.]

From a Beginner

8ir,—I should first like to eongratulate
you and your compeers on the excellence
of your first issue, which I feel sure will
find its place among the multitudinous
books on this subject. I have only recently
joined the brigade of wireless enthusiasts,
and you will be pleased to know your first
issue enabled me to see several valuable
points in a way that had not occurred to

me before,
G. W. J, AtLex {Norwich).
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REPLIES TO

CONVERTING D.C. ELIMINATOR FOR A.C.CURRENT

1 have lately removed from a house having D.G,
mains to obe with A.C. and am w ondering what to do
with my D.C. climinator which is now useless. 3Must

I serap it and buy a.new A.C, model or can T dismantie
it and make vse of the parts in building a unit suitable
for AG. 27

%
o~
X e ————
o

ELIMINATOR

LET OUR TECHNICAL STAFF SOLVE
YOUR PROBLEMS

\LJUERIES and
ENQUIRIES

by Our Technical Staf/

If a postal reply is
desired, a stamped ad-
dressed envelope must
be enclosed. Every
query must bear the
name and address of the
zender. Send your gueries fto The Editor,
PRACTICAL WIRELESS, Geo. Newnes,
Ltd., 8-11, Southampton St.. Strand, London,

condenser. I should be glad if you would inform me
what this article is.”—(J. B., Iarrow).

Flectrolytic condensers ‘are made up from two
plates of metals having dissimilar characterislies.
For the dielectric a special chemical solution is employed
which, upon the application of a potentml acts upon one
of the plat{.b and form= an insulating coating, Actually,
thereforc, it is not a condenser until
it has a \olL..lr'e applied 1o it. These
condensers are employed prineipally in
mains-driven apparatus.

FINDING THE RATIO OF A TRANS-

TO INPUT FORMER )
“1 am making up a wircless set o

OF D.C- my own design, and am doubtfal as

to the ratio of the transformer to use.

Iz there any easy way of working this
out.”—{J. L Brlstol)

“The ratio of the transformer should

The rectifying section of an eliminator which may be added
to an existing D,C. mains unit to convert for A.C, operation,

Fortunately there is mo need to do cither of the
things you mention, for by making a rectifier unit
your D.C. eliminater can bo used just as it is. The
circuit given herewith (see above) gives details of the
rectifier. A maing transformer feeds into a full-wave
rectifying valve, the output from which is conpected
to the D.C. eliminator input terminals, The output
of the rectifler corresponds, of course, to the D.C.
mains supply. Detalls of the components required
are as follows (—

Switch : 8Single Pole Quick-Make-Break, Mains type,

Mains Transformer (M.T.) > Such as Ferranti typc
8.v.8 or Bavage type A.3, having Primary to =uit
A.C. mains voltage; H.T, Sccondary giving 230 volts
on cach side of a centre tapping; L.T. Secondary
giving 2 volts 1 amp. on each side of centre tapping.
Both trapsformers mentioned include also a 4-volt
A.C. winding for heating the cathodes of AC. valves;
this will nof be required at fhe moment, but might
e useful later if ** all-mains ** working is desired,

Reetifying Valve : A type A Full-Wave Valve, such
as Cossor 606 B.V, or Mullard 1. W.3.

The componcnts can be mounted on o small base-
board and enclnsed in a snitable box toavoid touching
any “‘live’’ terminals, Voltage outputs from the
various D.C. eliminator tappings will be practically
the same as when the climinator was fed from D.C.
mains,

PORTABLE AERIAL

“71 have a 4-valve portahle sef, of well-known
take, but can only hear London when the set stands
in a certain position. ¥s anything wrong with the
set ? "—(A. H., Preston).

You have apparently owverlooked the directional
property of the frame aerial which the portable
utilises. 'This type of aerial has tc be arranged so
that it is pointing in the direction of the station being
rcecived.  If, therelore, you turn your receiver aboub
sou will find that therve is a position where each station
comes In at maximum volume, and when at right
angklals to that direction you will not hear the station
at all.

SQUARE LAW CONDENSERS

“1 have pot a condenser of the ‘square law’
type, and as 1 have noticed that condensers arc of
varions kinds—S3,1.. F., 1oz Law, etc., I should be
glad to know what *square law’ means.”—(F. M,
Dalwich).

The term square law as applied to a wircless con-
denser signifies that its eapacity increases as the square
of the movement of the plates. Such a condenser
enables the various wavelengths to be more evenly
distributed, and not erowded together into a com-
paratively short movement.

ELECTROLYTIC CONDENSER
1 have noticed recently in the adverts of a well-
known condenser firm, references to an electrolvtic

ol

be chosen according to the position it

oceupies in the receiver. If only one stage of L.F. is

etnployed this may conveniently be one of the high

ratio transformers, say 7 to 1, If, however, a pentode

is used and you arc situated near to a powerful broad-

casting station, this will resnlt in overloading the

peltltoclle, 50 in this case do pot use a higher ratic than
3 to 1.

DATA SHEET No. 4
Letter Drill Sizes
Cut this out each week and paste it into a notebook.

No. gize {inch}. No. L Size (inch).
A 232 N 302
B 238 0 ] .316
¢ 242 P 323
D 246 Q 332
B <250 11 339
by 257 B 348
G 261 T .358
H 266 U 368
I 272 v 377
J 217 w 386
K 281 X 397
L 200 Y 404
M 205 Z .418
- [ [

If more than one LT, stage is used, the first trans-
former should be of medinm ratic, say 3 to 1, and the
second of 4 or 5 to 1. If you placc ‘the transformers
the other way round, there is a danger of overloading
the first L.F, valve.

ACCUMULATOR TROUBLE

* My aceumulator, which I have'only had nine months,
has a lot of sediment at the bottom. 1 always under»
stood that a sediment shouid not form until i has
been in use for vears. Is anything wreng with the
battery ¥ ”—(P. ¥., Richmond).

1n view of the short time you have had the cell,
a thick deposit certainly shows misuse, This can
arise from two causes, over-charging or over-dis.
charging, If you can be sure that the chorging is
carried out correctiy, you are running the aceumulator
too low. Endeavour fo test the condition of the
battery with volt-meter and hydrometer, and do not
discharge below the values stated on the labei by
the manufucturers,

H.T. CAPAGITY

“My H.T. battery has just run out, and T wish
tobuy a newone. 1 notice, however, that the batterica
are of different sizes though the voltage is the same,
Why s this ? ”-(5. A., Reading).

The choice of the high tension battery does not
depend alone on the voltage of the H.T. rcquired
by the valves in the receiver. The capacity is much
more . -important. . S8nppose, for instance, that the
output valve of your receiver takes a current of 10
miliiamps. If an H.T. battery of the necessary voltage,
but only designed to glve an emission of O milliamps,
is employed, it will last a very short time.

The coupon below
must be attached to
every query.

L e B e Yy

H.T. batteries are made in various eapacities, some
firms deneting this diference by coloured cases, or by
some fancy name, such as treble capacity, double capa+
city, red label, ete.  Whatever type of nomenclature
ijs employed, ascertain from the valve maker's eurves
just what current your reeeiver is taking, Then
obtain a H.T. battery which is made to give a larger
emission than this.

YARIABLE CONDENSERS

““Is there any special value for the variable con-
densers in a recciver.”—(F. L,, Glnsgow).

The velue of the tuning condenser in a normal
broadcast recciver is usually 0006 mfd. Most com-
mereial coils are desigoned to cover a given wave-band
with this value of condenser. 1If a sinaller condenser
is employed, the various stations will be separated
hy a greater distance, which wiil make it easier to tune
in distant stations.  The coil will not cover the same
range, however, and this Is the only drawback.

For shoTt-wave Tecoivers u much smaller capacity
is cssential, or it wiil be impossible fo accuraicly
tune in shoTt-wave stations, A value of .00025 mfd.
is falrly convenient, but where it is possible to change
the coils for different wave-bands a value of 0001
will he found ideal. Tt will necessitate a number
of different coiix, however, but this disadvantage
will be offset by the ease of tuning, 'The reaction
condenser is usually of .0003 mfd., and inost commer-
cial coils have the reaction winding adjusted to give
good smooth control with this value of condenser.
Where a larger value is employed, reactlon will be very
difficult to control, the receiver bursting into oscilla-
tion beforc the weak stations are brourfht, up to maxi-
mum value,

Conversely, a smaller value of condenter will prevent
the maximum reaction being applied..

LENGTH OF AERIAL ’

*“1 have just moved into a new house from a
flat, and now wish to erect an outdoor aerial.  What
sizc, material, cte. would be best 2 ”—(F. B., Ealing).

The aerial should be of as large a conducting sur-
face as possible, and as it would be impracticable
to use a very thick wire, the usual practice is to employ
stranded wire. The most comnon size of the aerial
is known as 7;22's, which means seven strands of
gauge 22 wire. The best is that in which each separate
strand is enamelled.

The height of the wire is important, and therefore
expense should not be spared in ]Jurchasma a good
pole. For the best resulis the end of the aerial farthest
from the receiver should be the higher. That is to
say, the wire should run down towards the recciving
sef, the lead-in being a direct conlinuance of the wire.
For general domestic purposes & height of 30 feet will
be found most suitable and convenient, Where
it is not possible to obtain a Jong strmght Tun, there
is mo objection to using two or more wires runnmg
parallel. However, a space of at least 3 fect should
separate these wires, and they should be joined at
one cnd only—the joining wire leing continuzed as
the lead-in. The total length shoukl not exceed 60ft.

WHY USE A TRANSFORMER ?

“ Why Is a maing transformer always used between
the supply leads and rectifier.even though the secondary
winding gives the same voltage as do the mains?
1 cannob see any reason why the rectifier should not
be connected straight to the mains in the case of,
say, an clirninator required for high tension only.”

The transformer is uscd principally as a * safety-
first” device in an instance such as that you quote.
It serves to isolate the raing from the receiver, and
50 minimises the possibility of receiving a shock whitet
adjusting the receiver. It is a regulation of the LE.E.
that ne instrument which is earth connceted shoukd
be in direct copnection with any A.C. mains supply.
A reetifier can, however, be connected directiy to the
mains when the output is required for the ficld wind-
ings of a M'C speaker,

f FREE ADVICE BUREAU
i This coupon is available until Oct. 22nd, 1032,
and must be attached to all letters containing

710/32.

queries.
PRACTICAL WIRELESS, 15

YT Y NPT N

L ET RN




Qctober 15th, 1932”

PRACTICAL WIRELESS

Curing Common Receiver Faults
(Consinued from page 170Y

remedy is to connect a 002 mfd. fixed
condenser across the loud-speaker terminals
or to employ metal shielded wire for the
speaker leads. In the latter casc the
metal screening should be connected to
earth or ‘Tigh-tension negative, Yet
another way of preventing the howling
is to conmect the first L.F. transformer to
the grid of the L.F. valve through a
non-inductive resistance of about 100,000
ohms, See Iig, 3b. A similar kind of
trouble to that just dealt with is frequently
cansed by a “ microphonic® detector
valve. The defector valve ig sensitive to
vibration and when it receives a slight jar
a “ring™ or “hum?” is heard in the
speaker. If the speaker is near the valve
the vibration set up by the diaphragm causes
the valve to vibrate still more. This
process goed on indefinitely, the sound
increasing meanwhile. The cure in this
case is to use an anti-microphonic valve-
holder and to wrap the valve in thick felt.
Instead of felt, a good resulb ig often
obtained by sticking o lump of plasticine
‘on top of the glass bulb.

Mains Hum

The most frequent source of trouble with
the older types of mains receivers is hum.
Therc arc numerous causes, some of which
are too involved to receive treatment in
the present article, but most of them can
be cured by fairly simple means. TYig. 4
shows a method which is generally beneficial,
Two .01 mfd. fixed condengers are put in
series across the primary of the mains
transformer and the junction is connected
to HL.T.—or earth. Humi esused by an
electric gramophone motor houged in the
same cabinct as the set can often be cured
by a similar connection of condensers
across its terminals. An insufficient ecarth
lead can be the cause of the most trouble-
gsome maing hum, so this peint should
reccive special attention when using an
all-mains get. Instability of the kind dealt
with as low-frequency reaction often
appears as a troublesome hum in mains
sets and the tests are the same as those
cxplained above, Just one word of warn-
ing. TUnless you are thoroughly conversant
with electrical engineéring, do not tamper
with any all-mains set without first dis.
counecting it from the power supply.

T}_xe Heart of Your Set

(Continued from page 182)

ohms., The former type should he selected
#f the coupling transformer is of somewhat

old type, while for the modern high and
medium impedance transformers, * H.L.”
valves can be utilized to good effect.

Amplification Facior and Impedance

The next point to be considered is the
signal which the valve will be called upon
to handle, and the recommended grid bias
furnishes a good guide on this point. For
early-stage valves, types requiring a small
bias—that is, 1.5 to 3.0 volts—are usually
quite suitable, while for later stages the
valve ghould have a longer grid hase,
indicated by & higher recommended bias.
Of two or more valves which, judged on
the above points, seem to be of equal merit,
that having the highest amplification
factor i3 the more efficient, and this point
is of particular importance in resigtance-
coupled stages where all the effective
amplification is provided by the wvalve,
there heing no transformer to glve an
additional step up.

For radio-frequency amplification there
is not quite such a wide range of choice.
In portable receivers having three electrode
high-frequency amplifiers with untuned
couplings, a high-impedance, high-magni-
fication valve of either the * H* or * H.L.”
type should be chosen, while in scresned-
grid stages the valve having the highest
“* mutual conductance *’ is, generally spealk-
ing, the better valve, 'The mutual con-
ductance is a quantity the value of which
depends upon both the amplification factor
and the impedance of the valve, and by
comparing the mutual conductances of
different, valves of similar class a good idea
of their relative ““goodness™ can be
cbtained.
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by
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TRADE MARK
rhe Wondertni New Universal

COIL FORMER

ldeal for home constrictors.
Suitable for all wave lengths.
Lasily wound by hand, Ne¢
stotting or drilling required,
Highest possible efficiency,

1f your dealet cannot supply,
sentd your order direct, giving
his name and address, ang sve
will send post,
free,

EVINGTON ELECTRICAL
MANFG. CO.
5 Beckincham Road  Leicegter

Pat, No, #9733
TRADE EXQUIRIES
BOLICTIED

BlG CASH DISCJOUNT AL: OWED !
Make a Gramephone or Radiogram.
trcler losso kits or aseta and as-
semble them at home, Gel for 34, cur
new Gd-page catalogne with acale
fdrawings aod instructions how to
make them, We sell motors from /6.
tone-arma, scund boxes, if§. plek-
ups, big volume Lorna, londspeakers, 8
radig kits, complete receiving s=te,
gramophones, rtadlograms., Repaira
done.  Fslablished 1808,
The REGENT FITTINGS Co., D.285, 120, 0id Si1eel, London, E.C 1.
Radio-Gram

Famots Maker’s Offer ! £5 g 65,_

SEVEN DAYS' FREE TRIAL

(OR 10/- MONTHLY)
Polighed Oak! and Piano built t
The acoustic Tone brings a fing
thrill. Malers to Radin-Press,

B.B.0., 3000 clientele,
Other Models 35/- to £15,
Photograpks and I.!'I.‘iﬁ FREE,

Fizno-Tone
PICKETTS cihmets.
{P.R.} Albion Rd., RBexleyheatlh.

10,000 GRAMO-MOTORS FROSTOGK

HIGH VOLTAGE
MAINS VALVES

The first ronge of mains valves available in
Lngland, incorporating the most recent devel-

opment in valve design—fuly
indirectly heated filament.
‘Fhese valves work direst off either A.C. or D.C.
supply. They cffect considerable saving in
coustructional and running costs, No trans-
formers or breakdown resistances required.
Considerably lower ¢urrent consumption than
any other mains valves, Remarkably free
from mains hum,

mains voltage

Descriptive  G.P. Del. and Power - - 17/6
leaflet Suger Powar - - - 18/
on Rectl!ymg Va'ves, 50 m.a. 14/6
request. 125 ma. 1i5/6

- [=.

UNIVERSAL

RECEIVER AND AMPLIFIER KITS
With British Components, Al instruclions, Cone-
plete ready for asscmbly, Highly efficient,
vetb cheap. because the Ostar Tniversal ngh
Voliage Valves cut out cost of transtormers and
hroai;dz;wn resistunees. 'Work oif either A.C,
or D.C.

2-Valva Receiver with 3-Valve Receiver
Eectifier £8 Price £9
- 2-¥alye Amuplifier with 3-¥alve Amplifer wlm
Licctiffier £4 4 © Rectifier £5 5

Write for full details to-day,
BUGEN FOREAT,
Sole Hepresentative for Gi. Britaln,
o/o Nivalight, Lh}i‘ li Rosebery Avenus,

DESIGNS FOR APPARATUS FOR ANY RADIO

PURPOSE, INCLUDING TRANSMISSION, OVERSEAS

ENQUIRIES INVITED: ANY APPARATUS SUPPLIED.
CONSTRUCTIONAL WORK UNDERTAKEN.

We undertake te solve your Probleme, inchiding obtaining
Ani]ar,e\u' Tranamitiing Licence, Whatever your dlﬂieulty,
write us,

Charges ¢ 3/- par guery, fous or mora, 2J6 sach, with diagrams,
Radio Technieal Agency (Dept. P.L.W.),
2, Westgata Chambers, Newport, Mon.
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RECEIVED

To save teaders trouble, we undertalke fo seng on

cntalogues of any of our adeerlisers, Merely staie
the wames of the firmis from whom  you  reguirve
calalogues, and address it to ¥ Catalogue,’ PRACTICAL
WIRELES Gro. Newnes, 100, 8711, Sonuihampton S!.,
L Strand, mdon, W.C.20 Where advertizers wmake @

eftarge, or vequire posiage, this must be enclosed.

‘R.l. Components
HT: latest list issued by Radio Instruments, Litd.,

contains o wide range of high-class components,
including their well-known I.F. intervalve trans-
formers, output transformers, eliminators, chokes and
dual-range coils. Technical data for each component
is @iven which makes the list particularly useful to
constructors who wish to have componecnts of the
correct: values in their sets. There are also several
dingrams showing clearly how some of the com-
ponents are connected in  various circuits. The
address is Purley Way, Croydon.
Loewe Radio Specialities
WE have received from The Loewe Radic Company,

Ltd., their Iatest price list and several leaflets
glving full particulars of their new all-mains receivers,
speakers, paper condensers, pick-up and volume
control, and "high vacutm resistances. One of the
all-maing receivers, the * Super-Power ** three-stage
model, s equipped with a boilt-in four-pole loud-
speaker, and embodics the latest improvements. 1t
can be supplied for operating on either D.C, or A.C.
Another meodel is made for A.C. only, and is for usc
with a separate speaker. Both recelvers are housed in
handsome cabinets. Something new in loud-speakers,
the * Varitone,” is also listed. This instrument is
fitted with a gpecial three-way switch for adjusting the
tone and for matehing the output of the power vulve,
The unit is fitted with a centre-balanced armature
and covers the whole range of frequencies. The
speaker, which is fitted in an attractive cabinet, is
priced at the very moderate figure of 39s. 6d.

Osborn Cabinets
0 the ever-increasing world of radio enthusiasts
the names Osborn and cabinets are synonymous.
No matter whether you require a table eabinet on
simple lines or a more pretentipus floor cabinet of
Queen Anne style, vou will fnd a design to suit your
purpose in the new list issucd by the firm of Chas. A.
Osborn. In addition to completely-finished cabinets,
machined parts of most of those fisted can be had
ready for assembling, or assembled ready for pelishing.
Futuristie, Jdacolean., Adam and Gothic desighs,
neatly executed in either figured oak, mahogany or
walnut, all find a place in this well-iHustrated list,
which should be in the hands of every constructor on
the look-cut for a smart and well-made cabinet in
which to house his set.

Epoch Loud-speakers

THE Epoch Radio Manufacturing Co. have

specialised in loud-speaker construction for the
past five years, and the latest catalogue issued by this
firmn shows some very integesting models.  The speakers’
of this firm are supplied with different types of dia-
phragm and the eatalogue gives a chart to enable any
valve fo be accurately matched by & diaphragm
number. The speakers vary in price from £1 7s, 6d.
to £14 105, The address is Exmouth House; Exmouth
Street, E.C.1.

MOTORBOARD MUSINGS
(Continued from page 187}

swing. This results in overloading of this
valve, and, consequently, a volume control
in the remainder of the circuit will have no
effect on the purity of the output. It is,
therefore, advisable in the majority of cases
to fit a volume control across the pick-up—
the most convenient position being on the
gramophene motor-board—so  that the
signal voltage applied to the grid of the
input valve may be kept within the Limits
which that valve will comfortably handle,

The value of the control should be care-
fully chosen in order not to interfere with
the characteristics of the pick-up, and,
therefore, the makers’ instructions should
be carefully adhered to.

A | A £ -

! Broadcast Query Corner -g

]

¥

UKDER the above title, with the assistance of a
recognised autherity on foreign broadeasting matters
and a regular contributer to wireless publications
both at home and abroad, we are lnaugurating a special
Identification Service, which shon!d prove of great
assistance ' to our ‘rehders. 'When tuning in . well-
known stationg. it happens frequently that listerers
pick up wircless transmissions of which they fail to
recognise the origin, It is to solve these little pro-
Llems that the Broadeast Guery Service has been
prganised.,

Tr order that a careful search may be made it is
essential that certain data-should be supplied to the
best of the ingoirer's ability and knowledge, When
sending such’ quezics to the Editor the following rules
should be ipllowed :— .

1. Write legibly, In ink, Give vour full name and

address. .

2. Btate type of receiver used, and whether trans-
mission was hieard on headphones or on loud-speaker,

8, Btate approximate wavelength or frequency to
which raceiver was tuned, or, alternatively, state befueen
which two stations (of which you have the coundensee
readings) the Lransmission was picked up.

4. fiive date and time when broadeast waz heards
Bo pot forget to add whether g.m. or p..

5. Give details of programame received, and, if you
can, some indication regarding the language, if heard.

6. Btate whether and what call was given andjor
kind of interval signal (metronome, musical box,
bells, ete.) between iteras,

7. To fagilitate publication of replics, append
nom-de-plume to your inquiry,

Although the service js mainly applioable to hroad-
casting stations, wherever possible replics will be given
ir regard to morse transmitters (commercial stations,
fog beacons, ete,) and short-wave broadcasts. ¥or the
identification, however, of stations operating on chan-
nels below 100 metres it will be evident to inquirers
that a closer estimate of wavelength must be sub-
mitted than in the case if broadcasts on the medium
or long waveband if successful identification is to
be carried out, i

All inquiries should be addressed to The Edifor,
PRACTICAL WIRELESS, S8-11, Souwthwnpton Sfreet,
Strand, London, W.C.2, and the envelope marked
Broadeast Query Service, in top leit-hand corner,
Stamped addressed envelope should nof be enclosed,
48 replies cannot be sent by post, hut wili be published
in due course in ecach issue of PRACTICAL WIRELESS.

Replies to Broadcast Queries ;

EVERSEARCH (Camberwell): A test by station
engineers ;  possibly "Radio Normandie {Fécamp).
SEYON (Battersca) : Your wavelength must be wrong
as fransatlaptic telephony is not yet earried out om
such short waves. IF between 16 and 20 metres,
possibly WNTI), Ocean Township (N.J.), on 16.86 m,,
working with London wi¢ GBS, Rugby, -ARMOURER
(Luton) : LR3, Kadio Nagional, Buenos Aires (316 m.).
METEORITE {Aberystwith) : Warsaw. The call was .
Huallo! Hallo! Radjo Polskie Warscawa. Y. G. N:
{Glasgow) : Langenberg relaying Cologne. PORTLAND
BILL (Southsea) : Neither Spain nor Portugal adepted
Summer Time this year. G.M.T. is used. = Madrid
{EAJT) is now hack again on 424,83 m. TRuMBA (Cork) :
W2XAF (31.48 m.} relaying WGY, Schenectady (N.J.)
National ' Broadeasting Company programme from
New York. . THREE VALVER (Seven- Kings): Yes,
Hilversum. From 8.0 p.m. the 20 kW, transmitter
is brought into operation. WoNDERLAND {St. Driac) 2
GBC, Kuegby works with liners on 60.30 m, X, G.
(Galashiels) 1 Radio Nations (Prangins, Switzerland),
on 31.31 m., testing with New York, .-Gramophone
records relayed from Ceneva studio. OV (Knfeld) @
CTiAA, Tishon (31.25 m.). Call: Raiio Colonial,
Lisbon ; announces “in flve different- European lan-
guages.  Interval signal: Cuckoo call. Y
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The Greatest of
ten all new 3-valv
Dominating Features e
1 Latest type of three-valve circuit (Screened Recelver s

Grid, Detector and Pentode).

o

.- . a performance above any other of its class : . . . astound-

2 Wide choice of stations Irom home and abroad 8 results are obtained " -, Evening: Standard
t full loud-speaker strenath. "On Thursday I receivgd 13 and on Friday 19 American
. P ] gt i Stations " | F. W. Emerson, Bury St. Edmonds

Can be used without aerial or earth if desired, Many other testimonials prove that experts, press and
public, consider the M.23 the very finest of its kind.

w

Simplicity - itself - single knob tuning with
illuminated dial calibrated in wavelengths.

L

Latest -type fnoving-coil speaker.

Selectivity and volume control.’

~ O W

Connections for gramophone pick-up and
additional speaker.

Figureci walnut bakelite cabinet.

@ Westinghouse Metal Rectifier 1 AC. Modelf

io A!l-electrlcﬁ]ust plug in to your electnc supply-
and switch on-that's all.

*THE NUMBER OF VALVES slated in descriptions of w
EKCO receivers signifies the actual mumber of RADIO
RECEIVING STAGES.. ~Rectifying - stages in 7A.C
models are not included, . With one exception, all EKCO
receivers, elc., m:ploy .u‘ze Westinghouse patent Metal
I.sctrﬁcr, which is of a definitely permanent characler.

MODEL

M.23 PRICE 17 GNS.

or 12 monthly payments of 32/9
i O G or BiGMiane

To E. K, COLE Ltd., Dept. P2, EKCO Works, Southend-on.Sea.

_ . Please send me illustrated FREE literature of EKCO All-Electric - ;
Radio.

INAINIC. ...ttt ettt en e e anas

AdEess........ ooooii i e s

Printed by NEWNES & PEARSON PRINTING CO., LTD., Exmoor Street, ]f\dhmbl ;uo\ ew\; 107m}d published Iw&(ihour

2 NEWXES, Lrp., 8-11, Southampton Street, Strand, W.C.2, Sole Age nts for. Australia and New Zealand : GORDON & GoTcil
P'w' Glft StamP NO. 3 LTD. bnulh \fnm LT\LTPMII\P'WS A()E\C‘& LTD. fnu!mm‘ Wireless can-bhe sent to any part of the world, post free, rur
. 17/4 per annum ; six months, 8/8, Reaistered at the General Post Offics for Transmission by Canadian Magazine Post.
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