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From
every

the Alpha' foads

Of the new and revolutionary ‘Alpha’
Reproducer, the ‘‘Wireless Worid ”’
states—**a distinct advance in the
reliability of M.C. Units.”’

The ¢ Alpha’  incorporates a unique . and
patented method of mounting the diaphragm
independently of the chassis, thus ensuring
complete freedom from the ili- effects of
chassis distortion through damage or other
causes which often result in the speech coil
fouling the magnet gap.

This construction ensures permanent and
trouble-free operation.

STANDARD

52/6

Ask your dealer to demonstrate, and
write us for new 1934 Leaflet.

REPRODUCERS & AMPLIFIERS LTD. WOLVERHAMPTON.

PM.MOVING COIL REPRODUCER DE-LUXE
T S B W I S A

Holdens

Two models are available, viz.
with 6 ratio transformer, and
MODEL ‘B’ with universal trans-
former for Class B operation . . . .
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-/ Elestrrc Lamps

By Appringrens

Puroeyars of
Electrie Lamps
By Appoimicons

This Ediswan
H.T. Battery cell reveals
the secrets of extra
H.T. serwce

A brass cap rightly affixed
to the carbon rod forms the
positive connection.

The cell is sealed by means
of a waxed washer over
which paraffin  wax s
poured. This washer assists
in centralising the sac in
the cell.

An air space is left berween
the top of the sac and the
washer to allow for the
expansion of the electrolyte
during discharge.

A substantial zinc container
which forins the negative
 pole of the cell.

The sac consists of a highly
efficient depolariser, tightly
compressed round the carbon
rod, the whole being securely
wrapbed and tied.

Electrolyric paste of a special ; '.:,__;gls{'”u,,,ﬂ
‘chemical composition which 23X v &
Sills. the space between sac
and zinc container and
activates the cell.

A waxed paper disc which
insulates the sac from the
bottom of the zinc container.

Don’t risk wasting your money on inferior batteries.
Insist on Ediswan. You can get them in all standard sizes
including portable types—Standard or Super Capacity—
at the usual prices.

EDISWAN

BATTERIES

,g‘ﬁ%? THE EDISON SWAN ELECTRIC CO. LTD.
Ks,mé” PONDERS END, MIDDLESEX

- EDISWAN-the Better Service Batteries




138

7 COSSO

Up-to-the minute in design, incorporating Vari-
able-Mu S.G. stage, fully shielded high-efficiency
coils, single dial tuning etc., this remarkable new
Cossor Melody Maker is exceptional value. Capable
of bringing in a wide choice of programmes this
powerful Receiver is, in every way, equal to much

VARIABLE-MU
SCREENED GRID
CIRCUIT
]

PENTODE, CLASS “B” or
MAINS POWER OUTPUT
¢
BALANCED ARMATURE
o
MOVING COIL
LOUD SPEAKER

o o
BATTERY
er ALL-ELECTRIC

MELODY
MAKER

more costly Sets. Yet, in spite of its efficiency, it is
so simple that you can build it at home. No
wireless knowledge necessary. Send at once fo-
Constructional Chart—use the coupon.

To A. C. Cossot Lid., Melody Dept., Highbury Grove, London N.§

Please send me a Constructional Chant which tells me how
to build a. Cossor Meledy Maker Model No....

NAME oo

ebareraasEanbeicsioscnbhnsctaegan racsaseban o g, PP e = fe ot

P.W. 7/10/33
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NEVER BEFORE SUCH RANGE . ..
SUCH SELECTIVITY ... SUCH
TRUE-TO-LIFE TONE AT SUCH

MODEST PRICES

SPECIFICATIONS

BATTERY MODEL 341
PENTODE OUTPUT

Balanced Armature Loud Speaker

Complete Kit of Parts for assembling Cossor Mclody Malez,
Model 341, similar to illustration, including Cossor Variable-
Mu Sereencd Grid, Cossor Detector, and Cossor Pentode
Vatves. Fully screened coils, Double-Gang Condenser,
Combined Volume Control and On-Off Switch, all-metal
chassis, and all the parts for simple home assembly. Hand-
gome cabinet 183 x 132" 2 10, space for batterics and
EX 1 Bal; d t Speaker: pi

Gramophone Pick-up Plug and Jack. £ 6 7 g
of o

Wave-length range 200{530  and
500/2.000 metres. Price

Hire Purchase Terpis 16[- deposit and 10 montbly payments of
12/6 or alternatively 20{- deposit and 6 monthly payraents of 20f-.

BATTERY MODEL 342
MOVING COIL LOUD SPEAKER

Complete Kit of Parea similar to Model 341 descrited

above, except that it is supplied with

a Permanent Magnet Moving Coil

Loid Speaker. Price £7.2.6
lire Purchase Terms 1716 deposit and 9 montbly payments of 1516,
BATTERY MODEL 344

CLASS «B” OUTPUT

Complete Kit of Parta as Model 341 déscribed above,
but with four Cossor Valves, Class *B ™

Output Stz and Permancnt Magnet £8.2.6
Moving Coil Speaker. Price

Hire Purchase Terms 20{- depasit and 30 montbly paymenis of 16~

ALL-ELECTRIC MODEL 347

Complete Kit of Pans, similar to Mode! 341 described
above, but with four Cossor A.C. Mains Valves. Factory-
built and tested Power Unit and Mains Encrgised Moving
Coil Loud Speaker. For A.C. Mains
only zoo{zso volts  (adjustablc) £8.19.0
40/100 cycles. Price
Hire Purcbase Terms 20{- deposit and § monthly payments of 20~
Prices do not cpply in LF.S.

5622 Q
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THE PERFECT PIANO
A SHORT-WAVE CLUB
WIRELESS CONTROL

Silence is Perfect.

GLASGOW'’S EXHIBITION
THE piano with the perfect tone, which

some genius sought to design and

eventually did design, was found
to be scarcely audible. This provides
inaterial for -lots of cheap jests about the
little girl next door and her daily ¢'practice,”
etc., but to me' it is-a source-of interesting
speculation.

The more perfect: the tone the:less the
sound, and so the ‘‘ music of the spheres ”
is inaudible. Quality, not quantity ! The
profounder the silence the more one
experiences the feeling that one can hear
it! But, anyway, how awful it must be
to have to play on an
instrument which one cannot

Radio Remote Control.

'THOSE of you who had the luck to see

Major Raymond Phillips demonstrate

his wireless-controlled model airship
may be-interested to know that he has
written a book, “ Ray-Controlled Mecha-
nism;”’ which-is all about how to control
model trains, boats and airships by avireless:
Here is a new avenue for the home
constructor to enter. The way in which
Major Phillips sent that airship sailing
round a large hall, turning and dropping
bombs, all at the behest of a spark coil,
was wonderful. 1 shall never forget it. - And
the book which reveals how it is to be done

costs half a crown.

hear! Scottish Radio Success.:
AN HE Scottish Radio Ex-
The *‘ Valvonium.” hibition at Glasgow
HICH inos was just as great a
W stg'aig‘l)lrtm%; thma: IMPORTANT success, relatively, as
ingenious “P.W.” MDA PEE RO GG 005500
ge‘}’)ice’ glet . Valvonfium.” ANNOUNCEMENT You must not miss the special

ope that many of you : : the spec

have pconstructed t{lis ngvel announcement concernmng—

mugic-maker as a bit of a
lark to introduce to your
folk as a Christmas surprise. Then they
will regard your tinkering with more
favour, less sarcasm and perhaps some
interest.

T hope also that Mr. Dowding will give us
a broadcast performance on this new
engine of his, *“compéred” by, say,
Leonard Henry and Mr. Honegger. Thal's
the sort of turn which would make Mr.
Maschwitz's reputation as a provider of
light entertainment !

A Fourth Birthday.

CONGRATULATIONS to the Inter-
national Short-Wave Club, which
celebrates its fourth birthday this
month. Its little monthly magazine must
be equivalent to a * thriller” for short-
wave enthusiasts ; it certainly is a revela-
tion of the world-wide ‘interest which is
‘taken in short waves,
In the September issue I notice that Mr.
C. S. Wells, 15, Aeademy Street, Concord,
New Hampshire, U.S.A,, would like to
correspond with fellow-members in the
British Empire. I wonder if Mr. Wells
would let me know what Thoreau’s Walden
Lake looks like now.

E CILT]

RADIO NOTES & NEW

sssssanspasunansapasdf

RADIO. IN CANADA
AT THE SEASIDE

A MIXED AUDIENCE
THOSE CRYSTAL SETS

mean that there was a drop of 53 per cent
in the sale of receivers and of 63 per cent in

_the receipts of those sales.

Canada is suffering, as the rest. of the
world, from trade depression, but.it is one
of the countries with a future..- May those

i pioneers who are sticking out.theJean years

now- have -their-full share.of -the fat ones

to come. !
I ley, in his September 23rd article, in-
dicates that he uses, or would use, fibre
gramophone needles. If he knows of a fibre
needle which will ““ bring out ” of a record
what a steel -one can, and which can stand
up to heavy orchestral music 1 wish he
would give me news of it.

I began with fibre in order to reduce
surface noise, but gave it up for steel, and
since I have had a radiogram I have found
the metal quite pleasing in effcct. Has
agate ever been tried as needle material ? Tt
should make an admirable  permanent.”

Fibre ‘Needles ‘Again.
WAS surprised to see that P. P. Eckers-

A Few More ‘‘-Howlers.””
“ QATURATION is when everybody has

JOHN SCOTT-TAGGART one.” One wouldn’t saturate me !

F.Inst. P, A/M:LE.E. “A waveband is a band which

' broadcasts such as Jack

Pain and Sir Henry Hall.”

—the World-Renowned Set Oh, what wood Henry Hall

Designer, which appears on page TURN say ! ‘A short circuit is a

146 of this number. quick way round for elec-

105N eNIINsEsenEI000320se3eIsNENDINRNES tricity." * Cross 10(}8,” as
TO the Americans say.

Radiolympia. In eight days “ A busbar is a resteront

200,000 visitors were regis- PAGE 146 for busmen, formerly known

tered, and it is calculated that as a pullup for carmen.”

the total value of the sales * Frequency means how

effected was about a million often- a thing occurs.” If a

and a half pounds sterling.

One manufacturer of batteries actually
had £50,000 worth of orders in one day.
So someone has some money north of the
Border. Well, the tide seems to be on the
turn from all accounts and nowhere will
prosperity: be more welcome or more
deserved than in Scotland.

Another Picture.

URNING to Canada, however, the
reports for 1932 show that there were
133,454 radio sets sold, valued

$6,758,959, as against 286,122 sets, valued
$18,141,347, sold in 1931. These figures

thing happens. once; is it a
frequent. occurrence ? ‘‘ Radiation is trans-
mitting by wireless, or a patent gas-fire, or
radium.”> This lad-meant to hit the.* bull,”
even if it took three shots.

Lectures on Loudspeakers.
SERIES of twelve lectures and de-
monstrations on “ Loudspeakers and
Acoustic Problems ” began on October
2nd at the Borough Polytechnic, Borough
Road, L.ondon, S.E.1. The lecturer is Mr.
N. W. Mclachlan, D.Sc., M.I.E.E,, a well-
known authority on these subjects.
(Continued on next page.)
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ARIEL CONTINUES HIS RUNNING COMMENTARY ON RADIG

(Continued from previous page.)

A syllabus of this course and other details
may be had on application to the Principal.
The fee is ten shillings, which is nominal,
considering the range of the course and the
authority of the lecturer.

A Seaside Snapshot.

WHILST staying in the Isle of Wight
this summer I saw this pretty and
unique picture in reatife : A handsome
woman between forty and fifty years of
age, with greying
hair  beautifully
waved, clothed to
some extent in the
newest edition of
bathing-dress (con-
sisting apparently
of two coloured
handkerchiefs and
a few tapes), sat
gracefully on the
sand. She had a
monocle in her left eye and a nine-inch
gasper tube between her teeth. In front
of her was a portable wireless set, and she
was accompanying broadcast songs on a
banjo ! She seemed to be perfectly happy,
self-absorbed and unconscious of the ebb and
flow of the crowds. A most pleasing sight !

Echo of the Great War.

ONE of the more pleasant echocs of the
war, and a happy interlude in the
somewhat turbulent European over-
ture, is to be provided by the decoration of
Major Gladstone Murray by the Germans
with the flying Order of Chivalry.
It was Major Murray who, after the shoot-
ing down of Baron von Richthofen, the

German air * ace,” flew over the German

'

lines and dropped a wreath and n message
describing the death and burial of the baron.
What a mix-up life is, to be sure !

Progress in Percentages.

ECENT statistics show that during 1932
the number of homes wired for elec-
tricity supply increased to 43'6 per

cent from 38'5 per cent as for 1931. The
actual percentage increase of 1932 over 1951
was about thirteen. a very hea'thy figure.
So much for the *all-mains” sets sules
possibilities.

But there are still some six million homes
which lack mains electricity, so what a
mighty market lies open to the makers of
batteries and- battery-operated sets! By
James ! Give mc a chunk of zinc and some
whatsitsname ! I'm going to be a battery
magnate. (Lie down, Towzer /—Ed. P.W.)

So Now We Know.

XTRACT from radio page of an
American newspaper : ** Radio humor
can never be either subtle or risqué.

The comedian on the air must always bear
in mind that his
audience probably
includes a clergy-
man, a chorus girl,
a schoolboy, a
spinster and per-
haps a blasé man-
about-town.”’
From which one
infers that all
American chorus
girls are married.
But that is by the way. The point to
deplore is that Amerlcan radio humour
must be poor *‘‘ custard-pie, slapstick ”
stuff if it can never be subtle. So like
their films !

oss YTTTITTIIS S

* * -

husband’s radio set clean and bright.
- * *

CONFESSION.

the counter :
we have had the wireless since then.’’—
* *

¢ Concert Party ¢ Tripe ’
It’s food for thought, anyway

* *

successfally) @
Bored Listener :
* * *

THE PROM CONCERTS.

1 listened to the concert on the air

Somewhere in Surrey in an easy-chair,

And joired in the prolonged, tnmultuous shout
Greeting Sir Henry's ¢ 39 not out ?

Still, while our debt must gratefully be pald
To wireless for its wide and welcome aid,
It cannot be too strenuously averred

¢ Proms *’ gain by being seen 2s well as heard.

This better part on Tuesday night was ours,

The so-called promenaders, luired by *¢ Tchai,”
By freakish Goossens and by Nicolai.

3 The B.B.C.’s great band, ninety in all,
Responded nobly to Sir Henry’s call

And made a gorgeous and stupendous roar

In the Finale of ‘¢ Tehai’s * ¥o. 4.—* Punch.”

SHORT WAVES

‘“ What will come after the wireless ? *? asks a sclentlﬂc writer.
Demands for the instalments,.we fear.—¢ Punch.’

Love is not dead while the wireless widow continues to keep her

I was much amused, writes ‘‘ H.”’ when paying my own wireless
licence, to" hear the young woman next me inform the postal official at
‘T am afraid you will have to date it a month back, as
¢¢ Liverpool Post and Metcury.”

on the Radio,’ runs a headline.

Host (aiter tuning in about halt-2-dozen foreign stations—rather un-
‘“ What would you like to hear now ? *
¢ The gentle sound o~ swiiching off.”

Though on the opening night I was not thers,

Watching, around the fountain and the flowers,

‘“Say It With Music.”
WFULLY sorry
that dear old Jack
Payne had to lay
off work for several
weeks on avcount of
poor health. I have
noted before this that
Jack always seems to
be a bit short in the
wind when he announces
the next item.

When I saw him in
a talkie film condueting
his “boys ” T thought
that he was too
strenuous in his move-
ments. He almost
danced. But perhaps
all that is part of his
recipe for success. Cer-
tainly he seemed to lift
the band up and carry
it along by his vivacious
: and compelling move-

sassususcascsagsanen

ments.
: Poor Old Radio !
N all the din ' of

America’s econonic
struggle radio is one
of the willains. It is

BYELITILL) .

described in American

papers as “ taking the rap” for depresssnon.
Music publishers, parents and teachers’
associations and other bodies are ‘‘out
gunning ”’ for poor ole man radio.

The films, the  legitimate ” stage and the
vaudeville interests are also in the man-
hunt. Well, radio has come to stay, and if
its competitors cannot exist alongside of it
they must drop out of the fight—Ilike stage
coaches and sailing ships.

Crystallography.

ELL, well! We live and learn—as the
ex-tadpole said when it caught a
fly on the wing and then jumped

four times its own length. Messrs. Lawrie
& Co., of Bourne-
mouth,in a crystal-
clear statement,
crystallise the crys-
tal position in
that town.

They estimate
that there are
some 3,000 crystal-
set users there ;
they have sold to
local dealers during
the last four years about 1,500 crystal
sets—and had an order for another in
August ! So Bournemouth has for me two
claims to distinction : it once harboured
Robert Louis Stevenson and it is a erystal
diehard !

Abbreviated Answers.

L. F. (Chester).—Your scheme for

remote control of a receiver is

orthodox and will work, but your
sudden and searching questions about
chilled beef perplex me. I am not an
amateur butcher—and I like my beef hot.
J.S. (Slough).—Yes, I believe that radio, in
various ways, will revolutionise human life,
but that it will not aiter human nature or
beliefs.

C. N. (Didcot).—Iearn to hasten slowly,
friend ; the higher the top rungs the longer
the ladder. Study radio as though your life
dcpended on it, and you will win. Bread and
butter first, then the cake. S.Y. (Leicester).
—Take a lemon! The fellow who said his
lead-in was clogged with ‘ atmospherics
eggs was pulling your leg.

More Crystal Confession.

R. P. (Parkstone, Dorset) writes that
his district, which isn’t Bournc-
mouth but is as near as makes no

odds, is crystal-ridden, but explains that
they suffer from
bad local quality
and from trams.
The two together
are enough to turn
a listener into a
halma player, I
should think. As
compensation the
vietims ‘‘go
abroad.”

That the B.B.C.
should allow * bad local quality

” is sadder
than the six pips at eventide.- That the
B.B.C should drive loyal listencrs abroad
rouses the blood in every English heart.

Rally round Bournemouth !

»

ARIEL.
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“P.W.” AGAIN LEADS

‘N JITH this set you can obtain a com-
plete mastery of the FEuropean
stations. It uses six valves, but

although each one pulls its full weight

the set completely justifies its title.

It -is economical both to build and to
maintain. Undoubtedly it is the most
powerful outfit the battery user could
construct without exceeding the limits
of reasonable H.T. and other costs.

Remarkably Selective.

There 15 every essential for a first-class,

and = an entire

hot-stuff performance
of debatable

-absence of *‘refinements:’*
value.

Great selectivity and a freedom
from re-radiation are two out-

Specially designed for economical
operation from dry H.T. batteries,
this magnificent superheterodyne
receiver has among its outstanding
features, single-knob tuning, band-
pass mput, an ingenious method
of dual volume control, and Class B
output. If is as simple to build as
it is to operate, and has a per-
formance both in range and power
which will satisfy the most critical
—a set which definitely takes its
place in the front rank of receiver
designs.
Designed and Described by
“P.W.” RESEARCH DEPT

ssnscsesn)f-

the

»*

the H.T. consumption of the variable-mu
drops as the volume control is -operated.
This economy feature -is supplemented by

UNIQUE IN DESIGN AND PERFORMANCE

ANOTHER TRIUMPH

special anode, bend and Class B measures—
so despite its colossal power, our * Eco-
nomy Super ”’ takes an almost fantastically
lower over-all H.T. current.

There is a separate oscillator valve
(V2 in the diagram) and an S.G. inter-
mediate stage.

The inherent bass-emphasising propensi-
ties of the superheterodyne principle are
partially offset by the Class B stage, and
a compensating L.F. transformer completes
the work.

Single Dial Control.

So, instead of the boominess usually
associated with superhets, the output 1s
clean and clear-cut. Infact, itisa
revelation as to what can be done
with a scientifically designed

standing features, and the volume
is controllable between extremely
wide limits owing to the use of
an ingenious new scheme evolved
in the “ P.W.” Research Dept.
It is a combination of aerial
potentiometer feed and variable-
mu control, and it works in this
way. As the bias on the variable-
mu valve is increased to reduce
volume, automatically and simul-
taneously the aerial feed is

super.

The tuning is accomplished
with a single control and this in
itself is an achlevement, for it
would have been quite impossible
a year or two ago.

‘The operation of the set is
further simplified by the com-
bination of the on-off and voluma
controls. The tuning adjust-
ments call for no skill whatever
—not even the skill such as is

lowered, so that the first detec- nceded to work the few controls
tor is not left to overload. Also, of the simplest ordinary set.
of course, the control is exceed- All that has to be done is to
ingly effective. Notice, too, that (Continued on next page.)
Jesses sscandi eaedg
Alternative makes of suit- Alternatwe makes of smtable H
Component. Make used by able specification recom- Component. Make used by | specification recommended E
Designer. mended by Designer. Designer. by Designer. H
1 Superhet coil assembly Colvern K.61, = | 2 .1.mfd. fized condensers T.C.C., type 250 | Dubilier
K.62, K.63 1 -001-mid. fixed condenser T.C.C., type 34 Dubilier, Lissen, Telsen
1 Three-gang -0005-mid. tun- | British Radio- —_ 1 -002-mfd. fixed condenser Dubllxer type 620]: Telsen, T.C.C.
ing condenser phone, type 604 1 -0005-mfd. fixed condenser Dublller, type 620, T.C.C., Lissen, Telsen

2 Intermediate transformers | Colvern 110K.C. — 1 -0003-mfd. fixed condenser 1.C.C., type 34 Lissen, Dubilier, Telsen

1 Binocular H.F. choke Telsen W.74 y— 1 :0008-mfd. fixed condenser Dabiliet, type 620} T.C.C., Telsen

1.50,000-ohm potentiometer | Lewcos - 2 -0003-mfd. fixed ‘tag con- | Igranic Dubilier
i with three-point onjoff densers . g
. switch ] . 5 Four-pin valve holders Benjamin ‘“Vi- | W.B., Telsen, Ferranti,-

1 Class B driver transiormer Lissen Varley, Fen'antl R.I.,Tel:en, brolder ** Wearite .
k] Benjami 1 Seven-pin valve holder Benjamin Telsen, W.B., Ferranti
s 1 Class B output choke Telsen W.345 Weante,Sound Sales,Varley,| 1 Vernier dial for tuning con- | Radiophone, &=
H Telsen, Benjamin denser type 583A
s 1L.F, transformer (compensa- | R.I. ¢ Varitone *| Varley D.P.35 1 Panel, Ebonite, 12in. X 7 in.; Goltone Peto-8cott
H in Y. ) : 1 Metaplex baseboard, 12 < 18in.| Peto-Scott o
s 1 2-megohm grid leak with| Graham Farish | Dubilier, Telsen, Bulgin,/| 1 Cabinet to suit above Petd-Scott -
s “terminals or wire ends ¢ Ohmite » Lissen 1 Terminal strip Bulgin®P.30A.E. =
s 1 2-megohm grid leak with ver-| Graham Farish = 2 Anode connectors Belling-Lee e s
H tical holder + ¢ Ohmite » 8 Wander-plugs Eelex .Clix, Belling-Lee
e 1100,000-ohm resistance with | Graham Farish = 1 Wander-fuse : Belling-Lee ) =i -
H vertical holder ¢ Ohmite 2 Accumulator spades Clix Belling-Lee, Eelex
a2 1 25,000-ohm resistance with | Graham Farish — 4 yards insulated sleeving Goltone =
H vertical holder | ¢ Ohmite 6 yards 18-gauze tinned copper | Goltone =t i
= 1 2-mid. fixed condenser Lissen T.C.C., Dubilier, Igranic wire g
s 2 -1-mfd. fixed condensers Dubilier,type4404! T.C.C. Flex, screws, etc. Petc-Scott =- :
» ou ssasssnai i ) J

s8¢
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i THE ECONOMY SUPER ¢
§ (Continued from previous page.) i
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rotate the one tuning knob until the
station desired is heard and twist the
volume control for the required loudness.
Anybody could do it without previous

experience quite suecessfully.

The layout of the set is on the most
gtraightforward lines, but it gains rather
than loses by its simplicity. As an examina-
tion of the photos and wiring diagram will

-!.....-. nane o

THESE ARE THE VALVES TO USE

Don’t fet this task
frighten you. Itis really
quite easy, especially
as the big hole’s edge
doesn’t show, and there-
fore need not be cut with
meticulous precision.

Ebonite is very easy
stuff to work. You could
drill right round the
marked-out area in a
comparatively short time
But don’t forget that
cbonite is a somewhat

u.nn----n-.------.-.--.--ub----.--n--".-*

Make.l 1st Det. | Oscillator. |1ntemediate[ 20d Det. | Driver [Output

Muilard > M.12A. | P.M.1.H.L. P.M.12M. P.M1HL.| PM.2A| —
Cossor 2208.G. 210H.F. 220V.8. 210H.F. 220P.A.| —
Mazia 8.6.215 H.L.210 8215V. M. H.L.210 | P.229 —
Osram 5.22 HLZ2 v.5.24 H.L2 L.P.2 B.21
Marconi { - 5.22 HL.2 V.5.24 H.L2 L.P.2 B.21
*ll-lll.!l.ll....ll.. sesasars asme asanseen

show, the leads are all short, for
the components adopt an orderly
sequence.

The components need to be
carefully selected, and if you use
any others than the makers
specified, that is your own risk. :

Built up with recommended
parts in close approximation to
our plans, the set will work at
once ; but anything might happen
with some odd- pieces of gear
whose characteristics fail to suit
the circuit.

We strongly advise the use of
*“ Metaplex  for the baseboard.
Ordinary ply, covered with copper -
foil, could be used, but it is much
more difficult to handle.

It Simplifies Wiring,

We have adopted a metallised
baseboard, not only to create
stability (that was hardly neces-
sary, anyway), but also to reduce
the wiring. This it has done to
an almost extraordinary extent.
And at the same time the overall
efficiency of the set was probably
increased.

The panel drilling includes the
making of an aperture for the
gang-condenser dial. A template
is provided by the makers of
the component.

CIRCUIT DETAILS

2 wesususususnsaesneeavee
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The few panel controls and the
nature of the circuit make pos-
sible the use of a deep but not
very wide bageboard. This greatly
assists in placing the components
s0 that short wirigg is possible
throughout, a feature which is
well illustrated by the artist’s
sketch above and the photograph .
on the left, both of which- show
the completed receiver.
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brittle material and is apt to
crack badly if handled roughly.

Fit the panel components be-
fore proceeding with the mount-
ing of the others. Get the panel
erected complete, with the gang
condenser and eoil unit in
position. This will ensure that
the controls of these items. oper-
ate properly and that the con-
denser is not fouled by the other
baseboard parts.

When fixing these latter be
careful that they are orientated
correctly, so that their terminals
assume the right positions for the
wiring. This applies particularly
to the transformers and to the
valve holders.

No Wasted Space.

And it should be noted that
while there is adequate room
for everything there is no space
to waste, so it will be rather
advisable to arrange all the
components in their respective

positions before finally screwing them down.

end ”

In certain cases we have employed ‘ wire-
condensers. These do not need to

be secured to the baseboard, except in so
far as their connections to the baseboard
surface are concerned.

These, as in the case of the other leads

joined to the baseboard, can be connected
merely by means of small wood screws.

¥ sssssassesssnnssneyk

(Continued on next page.) i

The arrangement of the six valves used in tke
receiver is given im this circuit diagram., The
G. valve acts as mixer, the local
oscillations from the second valve being fed
into its grid circuit.
mediate, second detector, driver and Class B

assasses )!-

Then follow the inter-

valves in that order.

Moscsosssssusssnsne
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THE ECONOMY SUPER

(Continued from previous page.)

P CITITITD 3

Soldering tags and washers will assist to
make round connections, though they are
by no means essential.

Be economical with your wire when you
do the wiring. Generally speaking, the less
wire you can use for each of the leads the
better.

As for the wire" itself,
several alternatives present
themselves. We are rather
partial to the British
Radiophone * Pull-Back ”
ourselves, for it is easy to
handle and is electrically and
mechanically sound.

Flex Leads.

Of course, it is advised
for permanent connections

A SKILFULLY PLANNED LAYOUT
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YOUR PANEL DIMENSIONS
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The two diagrams on this page, drilling and
wiring, give all the essential details for the
construction of the ¢ Economy Super.’’ Note
that a number of leads, marked M.B., are
connected direct to the metallised baseboard,
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only. The flexible leads for the batteries
and 8.G. valve anodes need to be of rubber-
covered stranded wire.

The H.T. plus 3 serves the anodes of the
Class B valve. Obviously, then, it demands
the maximum voltage. H.T. plus 1 and
H.T. plus 2 merely connect to the screens
of the 8.G.’s. These, then, are not critical,
but must be at least 20 or 25 volts below
the maximum.

Grid Bias Requirements.

G.B. minus 1 and G.B. minus 2 serve V1
and V3 (the two S.G.’s) respectively. As
the first one (V1) is on the anode-bend
principle, it will require at least 4} volts.

V3 is a short-base variable-mu valve, and
needs at least 6 volts G.B.

The londspeaker connections will vary
with- different makes: that is, the con-
nections to the output terminals of the
Class B output choke.

If: your choke or loudspeaker leaflet
doesn’t give you the required information,
you will have to try the different connec-
tions until you can decide which one sounds
best.

Trimming the ganged condenser is an
easy matter. Leave the two trimmers
nearest the panel at approximately middle
settings and concentrate on adjusting the
back. trimmer until the best effect is
achieved. Then a slight adjustment of
the one nearest to the panel will complete
the operation satisfactorily.

* : x
SUITABLE ACCESSORIES

BATTERIES.—H.T. 120 volts.: Lissen,
H Marconiphone, Peririx, Ever Ready, 3
E g;hswan, Drydex, Siemens, G.E.C,
ock

G.B. 9 volts.: Ediswan, Siemens, Ever Ready,
Pertrix, Marconiphone, Lissen, Drydex.

L.T. 2 volts. : Block, Oldham, Exide, Lissen,
Pertrix.

LOUDSPEAKER. — W.B,,. Marcoaiphone,
Magnavox, Rola, R. & A, Ferranti,
Blue Spot, Celestion, Awmplion, G.E.C.,
H.M.V,, Ormond, Atlas.

AERIAL AND EARTH EQUIPMENT.—
Electron *¢ Superial,’’ Goltone *¢ Akrite > =
Radiophone ¢ Receptrn** downlead.
Bulgin lightning switch ; Graham Farish
¢ Filt *? earthing device.

»* an

x
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THE MIRROR OF THE B.B.C.

THE N.B.C. AND THE E.B.C.

The Great Reorganisation—More Professipnal Entertainment—Chocsing
the ‘“ Goed Causes >—Separating Creation and Administration.

By 0. H. M.

*llﬂllllllllllllllllﬂ*
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HE “Modern Columbus ” idea, or the
rediscovery of America for Britich
listeners through regular talks on the

spot, by Mr. Mais; had its origin with the
B.B.C,, but it could not have been carried
out in the absence of the wholehearted
co-operation of the National Broadeasting
Company - of  America. Incidentally,
American listeners in their vast numbers
will listen to Mr. Mais with at least as much
keenness as British listeners.

These being the facts, I am not

surprised that N.B.C. officials in New

AND NOW THE

for vacant posts ? I commend these ques-
tions to the attention of the Board of
Governors of the B.B.C.

More Professional Entertainment.

The return of André Charlot to the
microphone after an absence of five years
forecasts the introduction of more pro-
fessional entertainment into the B.B.C.
transmissions this winter. This will be

Popular Wireless; Octoben 7th,; 1933.

big enough to attract their serious interest
in the mierophone.

Overhauling Appeals.

The five-minute period at 8.45 on Sunday
evening which the B.B.Callots to approved
good causes has now become an important
and permanent part of the machinery of
British charity. Many thousands of pounds
are collected annually in this way. Nor
does there seem to be any tendency for the
flow to dry up, although as time goes on
the advantage of the skilled broadeaster is
increasingly reflected in the monetary
return.

There is a feeling, however, that some-
thing is to be desired in the selection of the
charities that benefit. This difficult and
thankless task is in the hands of a repre-
sentative Appeals Committee. An
examination of the lists over the past
few years reveals a considerable pro-

York are a little hurt at the almost
complete absence from B.B.C. pub-
licity of the important part which
the N.B.C. has played. I suggest to
Broadcasting House that it is im-
portant in “the interests of future
co-operation with America to try
to make good what was no doubt an
oversight,

Jobs in the B.B.C.

In the great reorganisation still in
progress, and with normal expansion
going on simultaneously, new jobs are
turning up in various departments
of B.B.C. work. It is right.that posts
should be filled on the lines of
business practice rather than accord-
ing to civil service rules. This, how-
ever, does not relieve the B.B.C. of
the special responsibility imposed
upon it by virtue of its monopolistic
position and public-service character.

In other words, the actual
machinery of selecting and appoint-
ing staff should be made known.
Are jobs advertised ? Is there an Appoint-
ments Committee ? What safeguards exist
to ensurc the appointment of the most

PARIS SHOW

o T

portion of good causes that are
primarily local.

No doubt there are good reasons in
support of these local causes, but if so
they should be explained. It is a
good thing, therefore, that Mr.
Iremonger, the new official in charge
of this work at Broadcasting House,
is engaged on’ a thorough overhaul
and review.

Creative versus Administrative.

In theory the new organisation
scheme of the B.B.C. separated
creation from administration in order
to give the former all-important
function greater. scope and op-
portunity. DBut, like so many other
excellent theories, it is not so easy to
translate into practice.

The trouble about the separation
of creative and administrative func-
tions is that the administrative tend

good news to listeners all over the country.
Present plans include most of the leading
theatre and musie-hall producers who now
for the first time will be offered rewards

A novel display of valves and sets at the Radio Exhibition in Paris.
The great popularity of superhets is one of the features of this show.

to act primarily as a check ‘and
brake on the creative.

Then, again, the really competent
creator loathes to entrust the application
of his ideas to other peoplc; he fails to
draw a distinction between originating and
(Continued on page 171.)

highly qualified and most suitable candidates
IT isn't all compéres of light entertainment who are

privileged to be “‘ uncle " to their listeners. I
don’t know what claim André Charlot has to this
relationghip with us, but somehow I fancy it has a
value to him. We are inclined to-accept him and
his show without a thonght of adverse criticism.
We—or some of us—lJike the intimacy of his remarks
between the turns, and that, I think, provided the
major enjoyment gf the h(.)ur. R

While many listeners will be ready to think his the
hour of the week, I shall condemn it for its lack of
‘* go.” There was a thinness about it which contrasted
greatly with the same sort of entertainment the
B.B.C. is putting on these days. Clearly, Uncle
André still relies on the same technique as he employed
_years ago, even to the use of a gong as a substitute
for a curtain.

- - *

. The B.B.C. has worked hard on this question of
technique, and rapidly approaches a phase in its
development which places broadcast variety on a
level with stage variety.: Anyone who heard the
music-hall from the riverside studio will agree that
the B.B.C.’s attempt to transport listeners from their
fireside chairs to a seat in the theatre was a most
successful one.

A real theatre atmosphere was perceptible in varying
degrees throughout the performance. It began to
gather as soon as the curtain rose. It thickened with
Alexander and Mose, but before Lily Morris had

+finished her turn it enveloped everything.

Whether this was due to Alexander and Mose, or
Lily Morris, or the compére, or the larze studio
audience I wouldn't like to say ; but if I were forced to
formulate an opinion I wouldn't leave the-large studio
audience out of my considerations. This was the

‘best variety we’ve' had sil‘lce OlyTpia.

One rezﬂised the value of the new presentation as
one listened to the artistes appearing in the first

THE LISTENER'S NOTEBOOK

Frank comments on recent pro-
grammes and on microphone
personalities of the moment.

PR

Saturday variety matinée.  With nothing whatever
to help them get it over, they did, I sure, as well
as many ptars would have done under the same
conditions.

Joseph Spree was undaunted, however, and favoured
us with the longest turn.I have ever listened to in a
variety bill. I liked Katie Kay rather, though there
was nothing novel in her act. This was the fanlt of
the whole bill. It was featwreless, as the Stock
Exchange reports say.

-
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There will be considerable satisfaction over the
first of the “° Anywhere-for-a-News-Story ” series.
We'*ve waited long enough for a worthy successor to
the * Escape ™ and * Hazard ” talks, and I really
believe we've got it this time. .

Mr. Ward Price painted a very vivid picture of the
“ Burning of Smyrna.” It is too mueh to hope,
after this gripping story, that the best wine is being
kept till last. -But, whatever the case, I shall look
forward to Saturday evenings this autumn with the
same pleasure as I did a few years ago. Isn’t
7.5 p.m. a bit early for these talks ?

* * L]

Speaking to ‘the schools the other afternoon,
Professor Lloyd-James said : ** Any way of speaking
that can be easily or quickly understood is a good way.
1f it docsn't hurt or shock people, then it is a better

' the children will, too.

way ; and if it is the speech of a sensible and medest
verson, free from atfectation or swank, then it is the
est way.”

* *

Professor Lloyd-James wasn't at all dogmatic
about it ; he just gave it as his opinion, at the same
time wondering whether his listeners would agree
with him. How school-children would appreciate

.the compliment he pajd them by speaking to them as

man to men !
their attention.
Adult listeners could spend a very profitable half-
hour listening to Protessor Lloyd-James talking to
the schools, He is a great brgadcaster! I shall
long remember the comparison he drew between a
uniform of speech and a uniform of clothing. And
Such teaching must have

There's no question about his holding

good results, - R %

Tt is interesting to see how far the many speakers
on the air fulfil the professor’s dictum. While I
think all are easily and quickly understood and do
not shock or hurt people, 1 ean't say that they ave all
always free from affectation or swaunk.

I think all speakers will have passed the test this
week. Yet how different but all voecationally cor-
rect—have been their modes of speech !

- L *

First there was the. mines gecretary talking on mine
dangers just as youwd expect a mines, secretary to
speak. Then Tom Newman, on science and poultry,
speaking ideally as a poultry expert.:- Mr. Newman'’s
talk was more interesting in view of the British
Association’s verbal activities at ILeicestcr recently.

While acknowledging a debt of gratitude to science
for the help it has given the poultry keepers, he hinted
a_ warning against possible failures when science
didn’t go hand in hand with common sense,

(Continued on page 174.)
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ECKERSLEY,
EXPLAINS-

HY do you listen to a Joudspeaker ?
Yousee,1am asking you a question.
I shall try to give some answers

By myself to myself.
I can’t really tell you why you listen to
a loudspeaker. It frequently amazes me
to realise that some iust keep a loud-
speaker as they keep dogs—for company.
1t is questionable which causes more
annoyance to neighbours, a dog or a loud-

Well, we’ve finished with Mr. ““ A.”

Now Mr. “B.” From the ridiculous
Mr. “A” (and sometimes Mrs. or Miss)
to the sublime Mr. *“ B.” Mr. “ B is one
who has no interest in musical reproduction
unless it gives him pleasure *as music.”
Mr. “B” and I are one. I practically
never listen to the reproduction of music
because, on the whole, it doesn’t sound
(to me) like music. The interesting technical

speaker. question is: Can it
So I take un: rssesnge | €VET sound like
reason No. 1 for music ?
listening to a 'oud- “I must start a new ‘Don’t-do- 1 think it might
speakcer “CAT it’ campaign,” writes our Radio be made to sound
listens to a loud- Consultant-in-Chief this week in so like music as to
1 “for descnbmg types of listeners and : e e
speaker their various requirements. It 2 g p :

company ’—whether
it's good, whether
it’s bad, whatcver
the programme,

is a most unusual contribution,
full of truth and written from a
“new-angle '

You see, reproduc-
tion of orchestral
music must always

viewpoint. -
s be incomplete "~

'S

,(.........................4

whenever the hour,
on and on and
on—for company.

make a world, they (who are they ?) say,

but look at the world they’ve made, and -

80 small, too !

¢ _ Fills Streets and Gardens.”

They make it a more awful world when
its loudspeaker fills streets and gardens,

its bathing-pools and its public-houses,
its hotels and its living-rooms, blaring on
and out and forth, whether it’s good,
whether it’s bad, whatever the programme,
whenever the hour. T must start a new
“Don’t-do-it”’ campaign. So pleasedon’tdo
it. Not that you would, you who are keener
on experimenting than  just listening.”

“WHY DO YOU LISTEN.:.?”

Tt takes all sorts to

some degree. If the
room where repro-
duction’ takes place has agoustical proper-
ties which do something new to the repro-

-

duced sounds, you have two reverberations -

sin series, as: (1) the reverberation of the
beration of the room in which the sounds
are reproduced But this is a detail which
may fade info' insignificance when ‘and if
transmission and reception can be improved.

Concerning “ Top.”

There are two great weaknesses.to-day
in wireless and sound reproduction gener-
ally. They are both concerned with < top
reproduction, which is so sadly lacking.
The loudspeaker of ordinary everyday use
fails to reproduce “ top,”” even
if it was there, and receivers
have to be_so selective that it
isn’t there to reproduce.

I had another demonstra-
tion of this the other day. I
madé a Wiréless system which
was “flat ” from 50 to 10,000
within a db. or so, and played
gramophone records at it. I
mean, through it. There it
was ! Just * reproduction,”’
varying in excellence with
thé "record, but just Fepro-
duction.

Then I got a good micro-
phone and put that in another
room. The improvement was

This week P. P. Eckersley
starts hig discourse by asking,
“ Why do you listen -to a
loudspeaker ? > Some people,
he avers, * listen o a speaker
for company—whether it’s
good, whether it’s bad, what-
ever the programme, when-
ever the® hour,- on and on
and on—for company.’

Nsosvessssunsesnsensasancy
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.| studio or concert hall, and (2) the rever- .

{ -

“ fantastic ” Wireless

in comparison.
reproduction was fair; but give me a loud-

speaker and I could astonish you. The
thing to do is to develop—trailing the
Amemcans——a dual loudspeaker and give the
* top ” reproducer some top to reproduce.

I used to say that we must develop the

“art” of reproduction and find what
distortions we can make to make a speaker
pleasing. I think the theory sound, but the
practice (so far as I am concerned) has
found a best ‘““art,” but one that does
NOT please me.

Far Less Critical.

One last thing, Mr. “B”! Do you
notice that * musicians” are far less
critical of loudspeakers than unmusical
people such as you and I, who must have
perfection ? You see, the * musicians”
can interpret the sounds that are not
there, and so get pleasure. We can’t—and—
1 don’t know about you, Mr. “ B,” but I
don’t !

I can spend a little time with Mr. “ C.”
Mr. “C” is interested in his set as a hobby.
He wants to go searching the ether for
maximum noise, and he doesn’t care what
the noise is at all. Well, well! It takes
all— but I said that before. i

The Case of Mr. ““ C.”

I don’t see why Mr. “ C ” shouldn’t have
a hobby. I envy him, because I don’t
really thrill over it much now. But I
think short-wave listening is fun. You hear
all -sorts of interesting things. But I
forgot ; we are talking to Mr. “D.”’

Mr. ¥ D * is one who listens to a speaker
because he is interested in the programme
as such. He cares for talks and variety
and children’s hours and—or all or some.

I am with Mr. “D,” because repro-
duction doesn’t matter once there is
intrinsic interest in the programme. I can
listen . to short-wave programmes and
forgive noise and fading if the programme
itself i3 interesting. I can listen to jazz
and 8o on when I know the tune and can
revive memories. )

Poor reproduction, again, doesn’t matter.
I am become  musical ”’ because I inter-
pret what isn't there. Mr. “D” and I
are, therefore, fundamentally critical (and
that doesn’t mean carping) about pro-
grammes because, with' the lack of good

{Continved on page 174.)
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JOHN
3COTT-TAGGART

Important Announcement

i The Editor s delighted to
* announce that the Autumn ¢
- star set of this journal is to be
i designed by John Scott-Taggart, i
FlnstP, A.MIE.E, Britain’s i

leading designer.

~ Full details of his magnificent
new receiver—the S.T.500-will
appear in a fortnight's time
i exclusively in—

*
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N my former articlérelative to the: Radio
Play  Competition sponsored by
PoruLar WIRELESS I gave a number

of general hints which. I feel are worth
bearing in mind by all would-be authors of
plays for broadcasting.

competitors specifically to certain aspects
of the twelve plays which arc being revived
by the B.B.C. between October and
December of this year.

Now, as I said.elsewhere, this series is
intended to be a survey, and not a jubilee.
In urging you to listen to all, or at-least to

IN THE

" The nerve-zentre of a radio play is the dra
up in the tower of Broadcasting House.

as many of these revivals as you can, I am
not saying that after hearing them you will

have heard the best—dramatically speaking -
—that. can possibly come from a loud- -
You .will probably learn rather :
‘what to avoid in finding the mistakes. in

-speaker.

these revivals than you will learn posi-

tively how to write s broadcast play, for-

I may as well state at once that, in my
.opinion, you cannot put a broadcast play
together synthetically.

An Historical Survey.

It may be true that if you could combine
all the best features of these twelve plays
you would have, if not the best radio play,
‘at any rate a very good radio play. But
such a combination is obviously out of the
question, for it would imply that you put
dside your own personality—which must
be the essential motive muscle of any

author’s .output—in favour of a mixture’

of a -second-hand Guthrie-Peach-Richard
ughés-Duleima Glasby 4nd 80 on.  *
"It is, in’ the first place, worth your while to

follow this series purely from an historical

angle ;- to watch the-progress- of the radio

In this article I |
wish to draw the attention of intending-

DRAMATIC-CONTROL ROOM

matic-control.(or D.C.) room; high

This picture, taken during the

broadcasting of a play, shows the producer following: the script and, at the

D.C. papel i{self; his assistant who, by. carrying out the;producer’s instructions,
fulfils the functions of the. stage-manszger of a theatre play.

_control panel.” It is no more

‘tiple-studio -technique than

147

.

Play Competition.

been chosen for production.

Last week the B.B.C.’s Productions Director gave some excellent and
practical advice to intending.competitors-in the"‘‘ Popular  Wireless *’ ‘Radio

In this, his second article, Mr. Gielgud advises you to-listen to the Radio
Play Festival which will be broadcast during the next twelve weeks, and tells
you what you can:learn from a comparison of the twelve plays which have

Kresussnseniesessnsene g

play from Mr. Hughes> one-acter, laid in |

. the darkness of underground, through the
-period of wviolent—even excessive—knob- -

twiddling represented by “ Pursuit” and
the first “Kaleido-
scope, "'to the crystal-.
lisation of the mul- :
tiple-studio technique
and the resulting
search rather for the
content of plays than
for the methods of
how to produce them
that is apparent in
the later plays of the
serics.

A Model.

From such an his.
torical survey do not
jump to any false
conclusions. - Don’t l
think that because
Mr. Hughes’ play is |
-the first, it is there-
fore - necessarily out
of date. The tautness
of his dialogue, the .
_essential drama of his
basic situation, re- !

'main models of: their kind.

In the second place, don’t

‘taut, ascetic writing.

HOW

*u-u'uu:uun’-uu*

example, the adaptations of the novels of
*.Carnival,” *“Romance.”.and .* The Three
Musketeers.” You will observe that Mr.:
Marvell has adapted freely so long as he
preserved the spirit of Mr. Mackenzie's
book and maintained the feeling of the
period behind it. On the other hand, Mr.
Creswell very wisely, faced by an enormous
canvas, confined himself for the most part
to compression and atmosphere, leaving:

"to Conrad the plot and the story develop-

ment ; while Mr. Guthrie, in * The Three
Musketeers,” reproduces the speed and::
action of the-original Dumas. And it is'”
interesting in .a further comparison to see
how that high-speed rhvthmic production
ig simply a logical growth from his earlier

‘original play, ‘ The Flowers are Not for

You to Pick.”

Virtués' of Omission.

I would like .particularly to call your
attention to this last play for another
reason. It s in many scenes a mode! of
I doubt if anything
better of its kind has ever been written for
the microphone. than the love scene in the
rowing boat, and #s exeellence is due for
the most: part-for what is left out; not what

(Continued oninext page.)

be unduly alarmed by the
phrases * multiple-studio
technique” and “ dramatie-

essential for the ordinary
author to understand mul-

it is for an author who is
writing a film story to un-
derstand the ins and outs of
camera work.

No doubt it will help him
if he does, but he can write
a perfectly good story without
exhaustive knowledge of this
kind, and may easily write
a better one; for if you think
too much -of the means of
the production of your play
you are more likely to lose
sight of the end at which.
that play should aini.

You will probably find-a
comparative method as
useful as-any. - Compare, for

THEY GET REALISM

The murder scene from that very successtul show ¢ Cabaret,”
broadcast recently, shows how realism enters into a radio play.
Note the microphones suspended in many places over the * stage 2.
- to secure the right effect,
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CONTROLLING
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POTENTIOMETER, to a great
number of listeners, is regarded
only as a method of L.F. volume
control, but in many cases it can he used
more advaritageously as a pre-H.F. control.
Actually, if a moderately large aerial is
ased and the receiving apparatus is within
the service area of the transmitter, it is no
uncommon occurrence to experience over-
loading of the screened-grid valve, accom-
panied by suhsequent distortion in the
output.
In practice it is an easy matter to
remedy this by incorporating a potentio-

SIMPLE TO APPLY

How potenti-ometer control of the aerial input is
effected.

"AERIAL INPUT

By A. W:. YOUNGMAN.

the pre-detector stages cf a receiver is often responsible for
distortion, but.can be very easily prevented.

*

meter with a value of approximately 10,000
ohms in the aerial circuit. The connections
of this arrangement are shown diagram-
matically in Fig. 1.

The aerial lead is first of all disconnected
from the coil and joined to the centre, or
slider; terminal of the potentiometer.:
One side terminal is connected to the eartb
terminal on the coil, and the remaining
side terminal to the position on the coil
previously occupied by the aerial lead.

By adjusting the slider it is then possible
to control the input to the H.F. valve, and
ccnsequently the output of the receiver.

In the cvent of the above method of
pre-H.F. control béing applied to a ganged
receiver employing a single-winding, tapped
aerial coil, the connections must be slightly
modified, as illustrated in Fig. 2.

Direction of Control.

The aerial lead is disconnected from the
coil and joined to the slider terminal of the
potentiometer. One fixed terminal goes
to the earth side of the coil, and the remain-
ing fixed terminal to one side of a -0001-mfd.
or ‘0003-mfd. fixed condenser, the other
side of which is connected to the tapping
point on the coil. The -0005-mfd. tuning
condenser must be connected across the
whole of the coil in the usual way.

The control should operate in a clockwise.
direction to increase volume, and this is a
point that must be remembered in wiring
up. If itis found that the volume increases
when the potentiometer knob is turned

{
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anti-clockwise, the connections to the two
outside terminals should be reversed.

Listeners who are not troubled with
aerial overloading can utilise a potentio-
meter in the screening-grid lead of the H.T.
valve as a means of pre-detector volume
control instead of the above method,
although in this instance a potentiometer
having a value of approximately 50,000
ohms should be used.

Varying Screen Volts.

The H.T.+ lead conmecting the S.G.
terminal must first of all be disconnected
from the latter point and joined to one
side terminal on the potentiometer. The
glider is now connected to the S.G. terminal
on the valve holder and the remaining side
terminal to earth. By adjusting the
position of the slider it is possible to vary
the degree of amplification given by the
valve, whieh, in turn, limits the input to the
detector and so prevents any overloading
in this stage.

FOR GANGED RECEIVERS

£76.28.

This modification of the potentiometer connections
should be employed with ganged tuning.

f..-.. ' . e
i THE RADIO PLAY :
' COMPETITION
§ (Continued from previous page.) §
o 3

is put in. Save in rare cases it is a golden -
rule for a broadcast play that it should be
spared both padding and ‘‘ purple patches.””
The microphone shows up insincerity quite
mercilessly, and the revelation of in-
gincerity will knock the bottom out of the
most promising play.

In the treatment of content you may find
helpful a comparison of the different ways
in which the great subject of war has been
handled in “ The White Chateau,” ‘ Red
Tabs ”” and “ The Path of Glory.” The first
play speaks for itself ; the second is an
experiment—admittedly not altogether suc-
cessful—of using a dramatised debate as the
focal point of a broadcast play, though in
this instance it is rather too ponderous to
be satisfactory. ’

Plays of Discussion.

There is, in my belief, a definite opening
at the microphone for what may be termed
plays of discussion. It has been said of
Mr. Bernard Shaw that in many of his plays
the characters do nothing but ‘* sit around
and talk.” This may look dull enough in
print ; but if what the characters have to
-talk about is interesting, if the subject

which they are djscussing is one which is §

of vital importance to the ordinary listener,
if the author has something to say and the
knowledge of how to say it, that mere
‘ sitting around and talking >’ can make a
very good drama indeed.

f you don’t believe me, either remember
when you saw ‘‘ Saint Joan” or take that
play down from a shelf and open it at the
one scene in the play in which the central
ficure does not appear. That scene—the
scene in the Earl of Warwick’s tent—was,
‘in my view, and in the view of many better
judges, the finest of thc whole piece.

Mr. Peach’s *The Path of Glory * has |

the enormous advantage of not only being
unexceptionably constructed and written,
but also of being extremely amusing on a
serious subject. The satiric quality of this
play isits greatest .récommendation, while
for straightforward. construction - and
popular theme, though not to the same
degree for actual writing, I commend your
attention to Miss Glasby’s * Obsession.”
Whatever plays you miss, I would urge
you to make a point of hearing “ The Path
of Glory,” * Matinée ”’ and * The Flowers
are Not for You toPick.” I have left
“ Matinée ’ to the end because it is the
sole—and accordingly almost
a pathetic—example of that
original radio farce for which

— e -

THE “EFFECTS” STAFF AT WORK

there is such a demand and
of which there has been no
supply before or since.
Therefore 1 urge "you to
listen to * Matinée™” and
appreciate its delicious
irrelevances, its fantastic
absurdity, its easy passage
from the sublime to the
ridiculous and in turn from
the ridiculous to the sublime.
It is unlike any of the other
plays. I do not say it is the
best of the series; I simply
say that it is the lone

faithfully reproduced;

An important part of every radio play is the Effects
every conceivable noise, from a sneeze to a sinking ship, can be

representative of a dynasty
which I should wish to see
perpetuated,

room, where -
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Whevrever
wireless

terms are
understood

"Ohmite” \///‘/7‘/?——

/,
a

r?— \\?‘/

means LSS
‘‘Better than

= == wire wound.”

Best R /T ‘\_5 ;4

"

rraat
f

« \ _ Carryin‘gi)l;:a!:acf;;, o
OHMITE risistances Tt

s v = 8 s a
The most popular and efficient type of fixed S0 4000 6
5000 2025 60,000 5

resistance for all general purposes. “Better oo 2 o0 32
than wire wound.’’ All values, 0. 33

pro rata
] , Safe maximum current
i cit of
50 ohms to 5 megohms. 6 carrying capacity  of
Type.

HEAVY DUTY TYPE 2 /3 100° F Temperature Rise

Ohms. Milliamps. Ohms. Milliampa.
1,000 80 20,000 16
2,000 70 30,000 135
3,000 58 40,000 12
4,003 48 50,000 11
5000 405 60,000 10

10,000 24 80,000 848

Other values

pro rata 100,000 7

Ensure a safe and efficient
Aerial and Earth. The new
AEROFICIENT KIT provides
all 'you need. Complete §/G-

Send a postcard for our new
Catalogue, which describes all
our products.

Advertisement of GRAHAM FARISH LTD., Masons Hill, BROMLEY, Kent. A
Export Office : 11/12, Fenchurch Street, E.C.3.
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COLVERN K < COILS

Still another onel. ..
Yet another receiver employing
Colvern ‘K’ Type Coils . . . another
circuit to add to the long list of
successes achieved with Colvern
'K’ Type Coils...No wonder. ..
they are in keeping with the
reputation of Colvern for coils of

outstanding design.
For The Economy Super:

1 set 'K’ Type Coils, 61, 62, 63
30/- per set.

2 Colverdyne Intermediates 110
12/6 each.

Send for the Colvern Book, R.L11.

C@LVERN LIMITED, ROMFORD, ESSEX

le Dept, 150,

ng’s Cross Road, W.C.1

m? \ﬁ ;

I \
BETT EIU.RADIO/
Soldered contacts give

the best results.

E1Y
Do your Soldering electrically.

ELECTRIC SOLPERING IS

SPEEDY. Switch on—ready in {our minutes i
CLEAN. No flame —hence no dirt
EFFICIENT. Constant heat maintained in the bit
RELIABLE. No jobs spoiled through bit cooling off
ECONOMICAL.

-
-
S

15 hours” use for 1 unit

Patent No. 243928
FOR ALt STANDARD VOLTAGES
\' Obtsinable from Leading Stores, Radio
Dealers, Electricians, Ironmongers, efc.
i Write to makers for FREE BOOKLET <

W. T. HENLEY'S TELEGRAPH WORKS CO., LTD.
pRooucT Dépt, YLI2, HOLBORN VIADUGT, LONDON, E.C.1
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POPULAR WIRELESS

ADVERTISEMENT RATES

Whole Page £40 QuarterPage £10
Half Page X£20 Eighth Page X5

Narrow Column Advts.(3 cols. to page) per inch 30/-
Minimum Space accepted - - half inch 15/-

NO 'SERJES DISCOUNTS. COPY AND BLOCKS MUST BE IN
ADVERTISEMENT . COPY SUB- HAND 12 DAYS BEFORE DATE
JECT TO EDITORIAL APPROVAL OF ISSUE TO ENSURE PROOFS

ALL communications wrespecting ADVERTISING showld
be made to :—

JOHN H. LILE, Ltd., 4, Ludgate Circus, London, E.C.A.
Telephone : City 7261.
Il||l|||l|||||||”|||||||“|||||1“““”||'||Hll“HHHHHll“””HHIHl[ll|H|”|||lllllmlllllllll““||!”|||
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HTRILEN R
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MODEL No. 256. Quccn Anne
Badio-gram. Cabinet, 3’ 2° high,
1/ 107 wide, 1’ 47 decp. }’Ienghc ;
between motor-board and basebo:ud
124%. Height for pick-up, 4. Ac:
commodates baseboard 187 X N'
or smailer., Ample room for any
type spcaker and batterfes. = Silk
tabric baffleboard and baseboard in-
cluded. Pamel above fret cut to your
specification, Takes any gramephone
motor, fitted free if purchased from
us. Machined Kit of Parts—
Oak. £2; Mahogany £2.10;
:”a}’mlu; C20 1k5 £,%Sf%mblethmdy
o Polis a Mahogany
?lo]]eeo?l:o'#hcf‘%‘gl%ogr £3.5; Walnut £3.10,  Assemblcd
187 %1 £1.0.0. and Polished : Oak £3.10; Makog-
240 % 24,, £2.00. Ay £4; Walnyt £4.5.
CARRIAGE PAID U.X.
CHAS A USBURN (Dept P.W.), Regent Works, Arlington St., New w
Rd., L n, N.1. Tel.: Clercenwell 5095. Showroom
2 Taven Bio Telimiton T Clerkenwell 5631 CATALOGTE. &

Northern National
adio Exhibition,
Manchester. Sept, 27—

Oct. 7.
Main Hall

Tel. :
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CONE DIMENSIONS.

HE serious homle constructor who
likes his finished set to look as

‘‘ professional * as possible has no
doubt at some tiine or other en-
deavoured to make a paper cone for a
loudspeaker. In the majority of cases
the * hit-or-miss ** method is adopted.
The dimensions are guessed approxim-
ately, and if it ¢ works out ** reasonably
correct, all well and good! If not, it
ineans a series of trials until the job
does come right. Al this guesswork
can be avoided by making usge of a few
simple ealeu’ations, and a suitable cone
can be produced at the first attempt it
the following instructions are carried
out. Suppose we wish to construct
a cone as ilustrated, 3 in. high (A) and
8 in. diameter (B). The first dimension
required is. the diameter of the cone
when laid flat (C). This is given by the
simple formula, 2 \/A*™+(B). Therc-

—

)

3

AM.

How to cut the material.

fore, in thie case which we are consider-
'ing, the diameter is:
23

=2 /8516

=2/ 25

=2xX5=10 in. _

The 10 in. is the required diameter

(C). If we cannot find the square root

easily in this manner, we can square |

various numbers until we get one that
is approximately correct. As an ex-
ample, suppose we want the square root
of 30. We find that 5} squared
(54 x5i) comes to 301, which is
sufticiently accurate for our purpose.
We now require the angle (D) that
we have to cut out. This is given by the

360
formula —F X = =angle to be cut.

In the case which we have taken the

0 — 8 _ 360

angle to be cut will be ——5~ X—l—

therefore, angle to be cut=72 degrees.

This angle can he marked out with a

protractor and then cut out but do

not forget to.leave about } in. for

sticking purposes, as shown in the

sketeh, which also shows the dimensions
we have worked out.

SOFTENING THE
SURROUND.
WHEN the cone of a loudspecaker is
suspended by thin leather it may
be found that after prolonged use in a

dry room the leather tends to become
hard and taut.

If a dressing of olive oil is applied
evenly all over the leather suspension
ring and allowed to soak in it will be
found that the leather is made soft and
supple, thus giving greater freedom to
the "cone.

A STOPPING FOR NAIL
HOLES

OLLECT the sawdust from - the
wood you are [working on and
mix with liguid glue or * Seccotine.”
This forms a smooth paste. Press into
the holes or build up the defective part
with this and allow to set hard; atter-
wards sandpaper off the surplus stop-
ping. This should be done before
varnishing or polishing the finished job.
The advantage of using the sawdust
of the wood you are using is that a
natural repair is effected, and when
finished does not show because you are
replacing the actualfwood.

MAKING ANODE TESTERS

IN your August 12th issue I saw a
niethod of making an anode tester
with a panel-mounting valve holder
and & valve base. As I do not posscss
a suitable drili for boring the valve
holder, I hit on the idea of joining

starting at the end at which I had begun
the scréening. 1 proceeded to tightly
twist the foil so that all the joins
became moulded into each other. A
piece of No. 20 D.C.C. wire was bared
and finnly twisted round one end of the
sereening for the connection to earth,
and the whole was given a coat of clear
varnigh and left to dry.

IMPROVED PANEL
BRACKETS.
IT is a ‘good plan to make U-shaped
slots at the ends of panel brackets
if the pair you are using.are not already
s0 constructed. This enables you to

PaneL

A really rigid job.

S
B Bracker

ONE GUINEA FOR THE BEST WRINKLE!

Readers are invited to send a short description, with sketch, of any originai

and practical radio idea.

Each week £1 1s. will be paid for the best Wrinkle

from a reader, and others will be paid for at our usnal rates,
Each hint must be on a separate sheet of paper, written on one side of the page

only.

Address your hints to the Technical Editor, ‘‘ Popular Wireless,”” Tallis

House, Tallis Street, E.C.4, marking the envelope ‘ Recommended Wrinkles.”
Will readers please note that the Editor cannot, in any circumstances, guarantee
to return rejected Wrinkles, and that payment for published hints is not made until

ten days after they appear.

The best Wrinkle last week was sent by Mr. L. Clear, Bridge Street, Sturminster
Newton, Dorset, to whom a guinea is being awarded.

them with pitch. This was poured,
while hot, through the hole in the valve
base and clings firmly to the screw-pins
of the _valve holder.

| Alh —

A FFaG
Piteh is used as a joining material.

SCREENED PICK-UP LEADS.

RECENTLY I was experimenting
with a2 gramophone pick-up and
T found it was necessary to employ
rather lengthy leads from the pick-up
terminals on the =et to the record
voluni¢ control on the gramophone. In
doing this T set up interaction with
some extension speaker leads leading
to another room. After trying various
remedies for this trowble it occurred to
me to try screened leads between the
two points mentioned above. Now the
problem was how to screen these leads,
as I did not want to buy specially
screened leads. Well. I had t6 think
again. This tinie I thought of an
effeetive screening which put me to no
expense. I procured some tinfoil and
wound it round the two wires, allowing
and inch overlap for each picce of foil
to make good contact. After this was
finished I took the screened leads and,

mount the brackets very accurately in
position and so cnsure that thev are
pressed firmly against punel and base-
board when mounting the two at right
angles.

The tip is of particulac value when a
metal panel or baseboard s used
if there is an inaccuracy in the drilling.

SUPPORTING AN
ADAPTOR,

HE following idea for supporting an
S.W. adaptor has proved very useful

to me. It applies only to pedestal type
sets, of eourse, and panels must be well
recessed. A thick -piece of plywood
(such as a pastryboard sold by Wool-

Fitted in a moment.

! worths), rather larger than the
adaptor, is fitted with screw eyes and
cords (thin blind cord), ending in ' hooks
made from stiff wire (Glazite), as
shown in sketch. The end of the board,
which is padded with baize or feit to
prevent scratching, rests on the ledge
below the panel. The hooks engage in
screw-eves fixed into the woodwork
above the panel.

CONSTRUCTING A REAC-
TION CHOKE.

MATERIALS, reiired : Onc plece

of ebonite, 1 in. wide, 1% in.
long ; one old valve base; onc valve
holder ; some pitch ; 250 turns of No. 36
gauge enamelled wire.

Shape ebonite as per sketch, drilling
holes for wire. Clean out valve base and
drill holes. Wind 125 turns of the wire
in each slot, the windings being

opposed. .- Leave about 3 in. over at
each end.

et =

Efficient and
inexpensive,

Place choke in valve base, passing
wire through holes. Now melt the
pitch and pour in. Then solder the
wire to two pins and clean them.

TO STRENGTHEN PLY-
WOOD PANELS.

MANY panels nowadays are made
from plywgod, and, unless pre-
cautions are taken
nearly always

prevent it,
warping will take

Prywooo
PANEL

FIXED wiTH FRNEL
P s (DREN

Protection against warping.
place after a week or two, especially
in_mains sets, where the valves give
off ‘considerable heat.

A good way to prevent warping,
without spoiling the appearance of the.
panel, is by * framing ” the top cdge
and the sides with battens about 1 in.

or § in. square, as shown in the sketch.



All the interesting news and views of
current short-wave practice,

SEVER&L querics about new and un-
i identified statiops have reached me

this week. ~Among them are the
following: T. C. (Wakefield) rcports a
station giving talks in Swedish and English
on about 42-8 metres between 7.20 and
8 p.m. Subject of talks, politicas; type of
politics, communistic !- Has anyone else
heard him ?

A whole  batch report a statidn, appar-
eéntly speaking in Spanish, just above the
limit of the 19-metre broadeast band. I
have mentioned him before, and unless it
is X D A (Mexico) I can’t spot him. = The
rest of the queries are so vaguc about
wavelength that I can’t do anything with
them. Please note, new readers, that the
information that a station comes in at 95
degrees on. your dial conveys absolutely
nothing to me unless you give me the
settings for some of the well-known stations.

Nore Rado “ Shorthand.””

A Southsea reader takes me to task for
not including the mysterious formule
* R6/FF/X ” and * R7/N/X,” and the like,
in my recent article on * This Radio
TLanguage.” The fact of the matter is
that I never use them and don’t consider
them particularly enlightening. For the
benefit of those who don’t know them,
however, I will explain.

The first space after the “ R ” strength
deals with fading. “F” means ordinary

fading; *“FR,” rapid; 'FS,” slow;
“FF,” severe; ‘“ FFF,” very severe; and |
g0 on. “N” means “ none.”

The second space deals with static in
exactly the same way—“N * {for none,
“X " for ordinary static, “XX” for
* double-strength ” static, and as many
“ X’s ” as you like can be used.

Thus the two examples quoted above
mean - ““ R6, bad fading, some static,”” and
““R7, no fading, some static,” respectively.

The only reason why I don’t use them in
my “ P.W.” notes and articles is that I
regard fading and static as variable factors
that will always be with us, and I candidly
don’t think we shall learn very much by
following their variations from day to day.
I sometimes see long published lists cof
stations with “ XX * against onie and “ N ”’

MOVING MARCCNI'S MUSEUM
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interesting items of news is the fact that
the Colombian station—J-3 A B F (Bogota)
—is coming over regularly on 48 metres late
in the evenings. His signal is a cock-crow,
and he puts out a frequent time signal from
a four-toned clock gong.

Grid Condenser Values.

Another interesting piece of reception is
that of V E9 B J (St. John’s, New Bruns-
wick) on 49-22 metres, also late in the
evenings. Other good stations, according to
W. H. R, are W3 X L (46-69 metres) and
W2X E (49-02 metres).

It certainly is time that we heard a little
more from the 49-metre band. The cven-
ings are drawing in, which
is very good for radio
enthusiasts but rather dis-

the Embankment.
apparatus.

against another, -2 of a metre away and
five minutes later. Orie can only congratu-
late the perpetrators on their imagination.
My old friend W. H. R., of Plymouth, has
blossomed out once more with a beautiful
list of stations heard. One of his most

Parts of a épark transmitter that was used in early e:g
Mareoni being removed to the new offices of the Marconi Company on
They form part of a museum of historical radio

concerting for those fond of
fresh air and games.

W. H. G. (Dewsbury) calls
to my attention the fact
that -00005 grid condensers
are procurable nowadays,
and generally give better
results on short waves than
the more usual -0001. I think
it depends largely upon the
valve, W. H. G. I have had
valves that want 0003
before they start .behaving
themselves. On the other
hand, as you say, sometimes
one has to use something
very small to get the best
out of them.

Regarding your suggestion
of a “ mush filter ” for super-
regens.—no! I intend to
cut out the mush by cutting
out the super-regenerator and making a
real receiver instead. I have never been
very fond of them, but they are the best
things we can produce for the 5-metre job
at short notice. Plenty of .development
work is being done behind the scenes.

=

i

eriments by

BY G.T.KELSEY

Weekly jottings of interest to buyers.

SEVERAL people have written to me
recently to find out what I think of
battery-operated radiograms. To be
quite honest, those that I have heard have
impressed me so much that I am rather
surprised \to find that the market,. com-
paratively, is so poorly covered.

After all, there is every reason why
modern battery-operated radiograms should
be good, what with Class B and the various
other output schemes which have been
developed to provide ‘ mains results”
frora batteries.

A Superb Instrument.

In this connection I am constrained in
passing to call attention to one particular
instrument which is in itself a significant
answer to those who might have reason

to doubt the efficiency of battery-operated
radiograms. The Columbia C.Q.A. Battery
Four (Model 1,003) is a superb instrument.
and it compares very favourably with many
of the leading mains radiograms of the new
season.

For those who are interested, a review
of this particular instrument will shortly
be appearing in “ P.W.” Take my advice
and watch out for it !

Two Up For Manchester.

Manchester may not-have
a very high reputation in

bition. In my humble opinion, I am
afraid it js definitely one up for Man-
chester this year.

Point number two. In London the com-
petition for the best stand is judged by a
committee appointed for the job; in
Manchester, the visitors themselves are
invited to participate. I may be wrong,
but I think there is something very much

(Continued on page 177.)

the South for the kind of
weather to which it subjects
its London visitors, but there
is onc Southerner at’ least
who takes off his hat to the
way in which the Man-
cunians run their Radio
Exhibition !

Yes, I take off my hat (at
some risk of getting' my hair
wet, I know, for I am still
in Manchester!) to the in-
troduction of demonstration
rooms at the City Hall
They were always a popular
diversion at the Olympia
Show, but this year, for
reasons best known to the

OLD FAVOURITES LIST

ENING-IN

powers that be, they were
absent from London’s Exhi-

Clapham (in hammock) and Dwyer (smoking pipe) enjoying, with
Mr. Somny, of Celestion’s, a programme from one of the latest

type epeakers made by that firm,
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The
‘Rolls Royce’
of

Contensers

LS

ZELOS FOUR-GANGED
CONDENSER - - 276

Ensure a safe and efficient Aerial and
Earth. The new AEROFIGIENY
K'T provides all you need.

6/6 Complete.

Send a postcard for our new
Catalogue which describes all
our products.

ST £ xport Office : 11/12 Fenchurch 8t., E.C.3.

153

The CGendenser supreme for the modern Receiver, giving precise
and simultaneous tuning for two circuits, Accurately spaced,
carefuily matched and efficiently screened. Fitted with low-lass
trimming Condenser and star-whee! adjustment. Each set of

fixed vanes attached to its own terminal,
moving vanes connected to terminal on ’
case. Rigid frame. Beautifully finished 6
in frosted aluminium.

2-GANGED =

PRODUCTS

Advertisement of GRAHAM FARISH LTD., Masons Hill, BROMLEY, Kent. A
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Any way of saving battery costs has an irresistible appeal for wireless enthusiasts,

sl

DIFTONIN

who will welcome this practical method of reviving their dilapidated accumulators.
By J. H. HALES.

LTHOUGH accumulators are com-
£ paratively cheap nowadays, it is
often possible to save the expense of

a renewal by the method detailed below.

The method applies chiefly to the *“ mass-
plate” accumulators. The only other
oecessity is a supply of D.C. current or a
trickle charger.

The plates are first removed from the
batteries, and, as only the negative plates
are required, these are inspected for any
eigns of sulphation. If there is any present,
the white deposit should be scraped off
with an old knife, and the plates should

A CONVENIENT METHOD

MAs Leaos rROMMETES
= +
y ! g
L i 4 serr
i CCumue ATOR @-
Fuses|l ww Mauns dero
pubst witicw 15 ERRTHED
B
e
-
!,‘ ;]
A
¥
3 © b
[ AN
Housewowd L ArPs

Where D.C. mains are available, the long charge
required to convert 2 negative plate into a positive
may be conveniently given by connecting the
modified cell in series with the house-lighting
supply. Conmection can easily be made at the
main fuse-board, as shown diagrammatically
above.

then be washed to remove any loose par-

ticles of lead, etc.

The negative plates are composed of
lead in a porous condition, and the next
step is to convert one of them into a
positive plate.

The best one is selected and placed in
the positive side of one of the old containers.
If these are made of glass it is quite probable
that it will not fit, owing to a moulding at
tuw bottom which is intended to keep the
plates in one position and also to separate
them. If this happens, a piece is cut off
each side (at the bottom only) of the
selected plate so that it makes a fairly
tight fit.

Ready for Charging.

The negative plate is then placed in
its side of the cell, which is now filled up
with acid of a specific gravity of 1-250.
The top of the accumulator should not yet

be replaced, but to prevent the acid

creeping the shanks of the plates and the

terminals should be liberally smeared with -

vaseline. The object of not replacing the
cover at this juncture is to allow an easier
inspection of the plates.

Do It Gradually.

The battery is now connected to an
electricity supply, either a trickle charger
or D.C. mains, and current is passed
through at a rate somewhat below -its usual
charging rate. It should then be charged
for anything up to a hundred hours, but
this need not be done all at once ; in fact,
it is probably an advantage to pass the
current through for only a few hours each
day.

It may be mentioned in passing that
one of the best methods of charging the cell
1s to connect it in series with the house-
lighting supply or with the supply to one
room, when the current will only flow
through for a few hours each day, i.e. when
the lights are in use. Of course, in this
method, as well as the others, the negative
plate of the accumulator should be con-
nected to the negative main, and the plate
which is to be made positive should be
joined to the positive main,

When it has been charged for the time
mentioned, or very likely before, it will be
noticed that the plate connected to the
positive main will have become red on the
edges, and some of the active material
may also be going this colour. If the
current is now stopped and a voltmeter
connected to the terminals of the cell, it
will, “providing the charging has been
carried out correctly, show a reading of
about two volts.

The Voltage Test.

I the meter fails to show two volts, the
accumulator should be connected in circuit
again until the required reading is obtained.

The plates should now be removed from
the container and washed as before, care
being taken to prevent them touching each
other, for they are now positive and
negative, and although all the material in
the converted plate has not yet become
positive, this plate, for convenience, will
hereinafter be called the positive plate.

The next process is to empty the acid
out of the container and remove any
particles of material which may have fallen
off the plates. This is best done by washing
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it in water. The case should then be dried
and, together with the plates (which may
be placed in position), heated gently in an
oven until they are quite warm. The
battery can now be sealed up again, and to
do this melt enough pitch to fill the space
remaining after the wvulcanite cover has
been replaced. This cover should not,
however, be replaced until the battery is
removed from the oven, and this is done as
soon as the pitch commences to bubble.
Before the glass cools the pitch must be
poured in, and as it contracts on cooling
care should be taken to fill the spaceso that
- the level of the liquid pitch is slightly
higher than the sides of the container, and
then when it has set it will be found that
the pitch and the sides are in line. The
object of heating the battery is to prevent
the hot pitch cracking the glass, and it also
results in a better joint between the pitch
and the parts of the accumulator which it
touches.

An Effective Barrier.

The vulcanite cover, being cold, cools
the pitch which touches it, and so, if there
are any spaces between it and the glass
sides or the plates, prevents the pitch from
running down into the inside of the battery.
The vent plug should also be in position
while this operation is being carried out.

The accumulator is now filled up with
acid of the same specific gravity as before
and charged again. It may be given a full
charge, but a better way is to do it gradually,
as previously explained, and when no
current is being passed through it may be
put into service and used as an ordinary
accumulator.

As time goes on it will be found that the
battery is holding a longer and longer
charge, and when all the material on the
positive plate has changed colour it will
not be far short of its original capacity.

*-n »e
FROM A READER IN SWEDEN

Describing how he has successfully
used high-voltage mains valves on
short waves,
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The Editor, POPULAR WIRELESS.

Dear Sir,—I must _congratulate you on your very
fine_magazine and all the good tips in it. ~ The last
set I have hooked up was ‘ The Overseas ' Two, but
with sone modifieation. As you see by the circuit,
I have used high-voltage *“Ostar’’ valves. The
mains are 220 v. D.C.

I finished the set last night, and the FIRST station
I heard was J A N, Rt 8, and dead silent background.
It_was Morse. I also heard, among many others,
speech from Khaborovsk. The English short-wave
transmitters are not; so good here as the Russian.

;

=

=4

B

2 é

o o w0
l )

$0C000NMS | 10DOQHMS

" X Cooeer Fon

]
All parts in the set execept the valves are those
you recommended. The mixing choke and the con-
densers are, too, English,
Yours faithfully, N. HOLMBERG.

P.S.—My hobby is two-valver, so the next set will
be the “ Airsprite” Two. I think it shall work
splendid with * Ostar ’ valves.

I hope you can understand my English, It is
homnie constructed, and the teacher's name is POPULAR
WIRELESS,

Kungsgatan 34,

Malmo, Sweden,
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“This is undoubtedly the best batiery

] ' have ever had ”(Sgd.) F. V., Cricklewood, N.W. 2.

Most of the leading set-makers fit vp o ex

Exide Batteries for L.T. or Drydex

Batteries for H.T. ® Obtainable *
from Exide Service Stations and all b!? Extbe
reputable dealers. A

DRY BATTERIES
Exide Batteries, Exide Works, Clifton
Junction, nr. Manchester.
FOR WIRELESS

Branches! London, Manchester, Birmingham,
Bristol, Glasgow, Dublin and Belfast.

Dx 102
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‘A NEW R.I. CHOKE

*ll!llli"

Fnansansac, v

T HOPE that one of these days a_ standardised
system of compomnent rating -will “be adopted
by mannfacturers. At .the present .-moment the

publig has-te take many of its radio parts on trust, to

some extent.’

Of ‘course, gunidance as tp general quality and
reliability “is afforded in ample measure by the
reputgtion-of the firm concerned. But what I have
been ggitating for for some time now are 'informative
and comparative performance ratings.

I freely admit that there are difficultics, and in
some-cages it is going take great-courage on the
part. gf those who make the first’ move L :

However, it will come.: is, in fact, already coming,
though in a rather patchy manner. And there have
been rather warped attempts, too. For example,
take the L.F. choke. A familiar and passable rating
is tq qudte inductance and current. So 1many
henriés, so many milliamperes.” But I don’t like
that trick of quoting maximums o

1 have.cncountered chokes marked, say, - 50
henries, 30 milliamper2s,’t which; when 30 milli-
amperes are passed t.hgougil them, do not nced measure-.
mient and calenlation-to prove that they don’t risc
much ahove 15 henries ! i

Probably ‘there was no intentional dishonesty—
just: a*failure to realise that 50 henries at 30 milli-
amperes would be expected, whereas it was intended
to showsonly that the choke would handle 30 milli-
amperes (and not necessarily give its {ull inductance)
and rise to 50 henries providing the current werc
kept low.

Obviously, Radio Instruments, noted for their
sound engineering methods, are not likely to indulge
in ambignous ratings. E

Their new DY50 L.F. Choke has ' 40 Thenries;
30 m/a” marked on it. And it measures up to
40 “henries at 30
milliamperes, At
10 'milliamperes
itrises to 45

henries.

Now this is
good. “ Regu-
lTation’’ in

chokes is a mark
of good design,
speaking very
generally. T hate
-thase whose in-
ductances fly all
over _the place
with compara-
tively minor
current varija-
tions. That is
instability, and
plays havoe yith
a circuit, as is
plain to see.
This R.I.
DY50 is of un-
usual construc-
tion—at least,
in so far as its

The new Radio Instruments’ gg’;‘,’,%’é B o
DY 50 L.F. Choke is distinctive might ‘not find
in appearance and bas particu~ - it particutarly

larly good regulation.

is different, and

that  is an advantage in itself, in ‘my epinion, in
thesc days.

And, as you will have gathered, it.is good as a

choke and performs its duties with every satisfaction.

¢ METAPLEX"” ADVANCES

*ressuanr

*---nu-‘

A very good method of judging the success of a
proprietary article is to note the extent to which
its name becomes a common word.

Examples are Vaseline and Thermos. When you
speak about ‘* applying a little Vaseline”’ or of a
‘Thermos Flask,” you refer to trade-marked,
proprietary articles.

Radio is not yet quite old cnough to have de-
veloped similar termns, but if I were asked to name

attractive, but it -

some probables I'would certainly include * Metaplex.’

It has all the qualities which make for universality °

of use and familiarity of reference. §

It is so inexpensive that it is almost competitive
with ordinary ply-wood, and it Is_infinitely easier
to handle than ply-wood plus metal foil. (You know,
although: I ‘have had. to employ foil-covered base-
boands in the past, I have always hated to do so.
Itls'nasty. They aren’t too easy to fake np and they
look untidy.y .

T- conld'” easily eulogize at great length about
- Peto-Soott’q ** Metaplex,”” because, I do think it is

—an important—a very important—eontribution to
" home construetion:

And now the ifica has heen £xtended to the whole
of a radip cabmet. In future Peto-Scott can supply
a wooden cabinet which isefiectively equivalent to a
metal box, hecause of its lining by the Metaplex
process.

Complstely - screened cabinets, metallised on tha
icside by " the “ Mefaplex *> pricess, are now
obtainable from Messrs. Peic-Scott. Lid.
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That, I suggést, is a further real step forward,
and for originality and utility the idea deserves the
. highest  commendation. sDesigners for hame .con-
- structors have now yet amether great- asset at their

.. command. = s
i - 4
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BENJAMIN. VALVE HOLDERS i
Minand : 3

Although Benjamin manufactures a fairly wide
variety of articles, it is, I fancy, as valve holder makers
that their name is miost greatly famed.

The reason is, of course, that Benjamin Electrie,

Ltd., were pioneers in the true sense in the develop-
ment of the valve holder.
-~ Now,.that means more than some may at first,
think. “The valve holder may ostensibly appear to be
one of the most clementary of radio parts, but it is
in fact one of the most vital, and has been the cause
of endless trouble in the past.

messacge

X

The latest Benjamin five- and seven~pin valve
holders are worthy successors bf the long rangs

of famous components.of.this iype made

f By the
same firm in {he past. "

1t is difficult now to wvisualisc pre-Bcnjuluimdhys,
when valve holders as sueh hardly existed! ‘Tmstead,
it was the conmithon practice to employ -sepgrate
valve sockets, one for cach pin of the: valve—an 1
trust to luck that they were not #o far cnt in their
positioning that the valve couldn’t be forced in!

Largely, I fancy, it wiis' Benjamin that changed
all that. Certainly it was Benjamin that produced
the first * anti-mierophonic*” valve holder and at
once paved the way for the general high standard of
efficiency .and accuracy and ease of fitting that mark
the valve holders of 1933,

And I can see that they ‘arc holding their placa
in the van of this by mo means cloistered branch
of the art, :

Their latest 5- and.-7-pin types, with special
nickel-silver “ snap ” coutacts, are worthy descend-
ants of an honourable line.

SX'T it wonderful
how these

will last about three
months in the public

menmssgsneunnenEnne

ROUND THE RECORDS

leased records, of special interest
to all users of radiograms or.

the “ Four-in-One »
and the lately

seasesnn

dance-number arrived ‘“Rex?
. composers keep it A review of some of the more _ discs.  Our . “friend
up ? A dance tune outstanding of the recently re- the -good-for-nothin’

nigger has.had his
sad story told by

i

affection unless it is - £. picksnps. : Jack Payne and his
a particularly good  ¥rereserer p ik “%" ‘band, and by Joseph
hit, when it may do . . Wagstaff on Im-
five or sometimes six months. Rarely has | perial and on a “Four-in-One?’. record.

a modern number scored more.

And yet we have always a goodly
seleetion of well-varied fare, and nearly
always there is one outstanding number
which is receiving more acclaim than the
others, and incidentally more plugging by
dance bands. Or is it that the plugging
causes the high reading of the popularity
barometer ?

Some Popular Numbers.

Anyway, here we are, having come safely
through * Stormy Weather ”* and a rather
rapid rise and fall of ““ I Cover the Water-
front,” watching the meteoric rise to
prominence of ° Lazybones.”

At the moment of writing we have had

- some three or four weeks of gradually

increasing radio plugging of this admittedly
haunting melody—almost every band plays
it once in every programme—and the
records are following on with regular

| salvoes,

First to reach me were three from the
Crystalate Record Manufacturing Co.,
who handle the ‘‘ Imperial,” * Broadcast,”

A good start, and of the former ,pair I do
not know which I like the better—they
are both excellent renderings. ™ -

But though new numbers afrive by the
dozen every week or so, there-is-also a
pleasing tendency among record akers
-to .revert occasionally to.old favourites.
Thus we have comparatively recently had
recordings of ‘“ Dinah” (will this tune
be numbered among the immortals eventu-
ally ?) by the Cole Brothers on Regal
Zonophone, made shortly before the sad
decease of one of the pair.

An Old Tune Revived.

Then we were reminded of the * Rhapsody
in Blue” (another immortal, and rightly
so), followed quite recently by a saxo-
phone solo of “ Ah, Sweet Mystery of
Life,” which first arrived, I believe, some
five years ago. This latter is by Howard
Jacobs on Columbia, accompanied by the
organ—an excellent combination.

Recently the “St. Louis Blues” has
claimed the attention of several dance

(Continued on page 175.)
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At last the day of All-World Radio
has arrived, and you can build
with your own hands the first
receiver to give you mot only
England and Europe, but America
and Australia direct. The Lissen
All-Wave All-World * Skyscraper
4” tunes from 12 to 2,100 metres.
It brings two complete new wave-
length ranges within reach of the
ordinary listener—stations and
programmes which before he was
never able to receive—Ultra-Short
and Short-Wave transmissions
from the ends of the earth. And,
remember, you-get these stations
through Double-Balanced Pentode
Output, giving brilliant repro-
duction on a Moving-coil Speaker
—as much power as a Mains Set
from ordinary high-tension bat-
teries.

Lissen have made this All-Wave Al .-World Radio available to
Home Constructors first, because it brings back the thrill of

BALANCED conquest to hear America and Australia direct on a set you have built

yourself ; it makes you an enthusiast to realise what a wonderful thinz

PE NTOD E you have created §

ou T P U T When you see the Great Free Chart of the All-Wave All-World “ Sky-
0 scraper 4,” which tells you how to build it and how to work it and why it
AND gives such marvellous results, you will agree at once that it will be wise
MOV| N G of you to build for yourself rather than buy a factory-assemble'd receiver
which cannot give you these new and intriguing short-wave stations. The
CO| L FREE CHART simplifies everything ; there are.pictures of every part,
8 with every wire numbered, every hole lettered, every terminal identified.
SPEAKER YOUCANTGOWRONG ! Butget the Chart and see for yourself—then
build the Lissen All-Wave All-World “ Skyscraper 4” the SET THAT

SPANS THE WORLD !

CHASSIS " ¥
KIT COMPLETE i i 4

S WAVELENGTH
RANGE
INSTEAD |
OF TWO/ |

ITH
CABINET

NG COIL
EAKER

fo LISSEN LTD.
Publioity Dept.,
ISLEWORTH.

Please send me FREE
copy of All- Wave Ali-
World “ Skyscraper” Chart.

2z G0 0886 00 FSHE00GOBABARE 0.0 b o 5
Address ...oiviieieieriiiiiiiiinianne
4000000000 TR TTO00 50068808 dbo Pop. 93
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THE Bisamberg, an insignificant hill
about half an hour from the centre
of Vienna, until recent times not even
known to the average citizen of the Austrian
capital, now enjoys unexpected popularity

as the site of Austria’s new high-power |

station transmitter.

The station, which bids fair to become
one of the most powerful and most im-
portant in Europe, has just been completed.
As regards size, it will probably hold
the record, for, instead of deriving its
current from some existing system, it will
generate it itself. In fact, it will accommo-
date a power station of fair dimensions,
comprising three mammoth Diesel engine
sets of 1,400 h.p. total output.

Produced on the Premises.

The Diesel Hall, which also accommo-
dates the dynamos for generating the
current, is the first room entered by the
visitor, but is only one of a number of halls
containing all the wvarious installations
characteristic of an up-to-date power hous>
rather than a radio transmitting station.
There is, for instance, a water-softening
plant destined to prevent degosition of
boiler scale, and a valve cooling plant.

An idea of the dimensions of this trans-
mitting station can be formed -when
considering that upwards of 12,300 cubic
metres of earth had to be dug out to
prepare the site and carry out the con-
struction of waterworks, draining systems
and roads. No less than 1} million kilo-
grammes of cement, § million bricks, nearly
1} million armoured-concrete round steel
bars, 80,000 kilogrammes of white lime,
7,000 cubic metres of broken stone and
150,000 cubic metres of sand were used in
building the transmitting station.

Six thousand litres of gas oil have been
stored in the fuel tank, corresponding to
the amount required for a month’s opera-

*-nn-:----u" sse scuen

This Austrian station is one of the
most powerful in Europe, and yet
it does mot run from the mains, but
makes all its power ¢ on the prem-
ises.” This short general description
of the transmitter has been drawn
up specially for ¢ Popular Wireless”’
‘by Dr. Alfred Gradenwitz.
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tion, while the daily allowance of cooling
water for the three Diesel engines is no
less than 285,000 litres, supplied by a pit

THE TOWERING MASTS

An interesting feature of the station (working on
517 metres) is that one mast only is used for the
aerial, the other acting simply as a reflector.

SPECIAL aerials and counterpoises, de-
signed to give maximum efliciency
over a particular portion of the short-
wave band, are often advocated; and they
aré certainly desirable if one is anxious to
squeeze the *“ last ounce ” out of a short-
wave set. :

Bat, for the everyday requirements of the
average short-wave listener, an ordinary
broadcast receiving aerial is quite satis-
factory, provided that certain precautions
are taken.

It is important, for instance, to see that
the entire aerial, right from-the terminal
of the set to the farthgr—&remity of the
wire, is kept as taufids it can be without
risk of strain or breakage. The slightest
tendency to sway or quiver will often spoil
reception by causing artificial “ fading "

SHORT.WAVE
AERIAL HINTS

Some tips of interest to all amateurs.
By B. WILLIS.
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effects, as the movements of the wire bring
about slight capacity changes which upset
the critical tuning of a short-wave receiver.

As any movement of the earth lead or
counterpoise relative to the aerial is likely
to have a similar effect, the lead from tle
earth terminal of the set should be kept
taut, too.

In order to avoid body-capacity effects,
the aerial wire should be arranged well to

ATIC

in the Danube valley, 150 metres below the
station building.

Crystal Controfled.

The transmitter, which is, of course,
“ quartz-steered,” is the first to use the new
300 kw. valves designed by Telefunken
(all German transmitters, so far, had to be
content with 150 kw. valves). Its initial
energy is 150 kw., of which, - however,
only 100 or 120 kw. will be radiated,
provision being made for a further increase
in power.

An oblong building at right angles to
the station house comprises permanent
dwelling-rooms for all the officers attached
to the station.

The most interesting feature, however,
is the aerial system, made up of two steel
masts, between which, in opposition to
present practice, no aerial wires have been
stretched out, one of the masts being both
aerial carrier and aerial, while the other
serves as reflector, throwing back westward
a considerable portion of the emitted wave
energy, and thus ensuring an improvement
of about 40 per cent in the western parts
of the country.

No Earth Needed.

| This arrangement has been chosen so as

to make up for the non-symmetrical
Jocation of the transmitter, which is
situated in the eastern section of Austria.

The antenha masts, being 130 metres
high to begin with, can readily be raised to
150 metres. Both -masts are located on
gigantic insulators and kept in position
each by four steel wire cables 90 metres long
and 42 millimetres in thickness.

A counterpoise i used in place of an
“ earth.” This is made up of 36 masts,
grouped round the antenna and carrying
a widely stretching network of wire 3-4
metres above the ground.

the rear of the set, so that it is as far as
possible from the operator’s hands when
manipulating the controls.

When an aerial of normal length is used
for short-wave work, it is essential to couple
it very loosely to the set. If the aerial
coupling is too tight, it is often impossible
to obtain oscillation or correct reaction
effects over the whole wavelength range
covered by the set. Moreover, a number of
troubles, such as hand-capacity effects,
threshold howl, etc., are likely to be
introduced.

Most of the foregoing remarks apply par-
“ticularly to short-wave sets of the detector
-and L.F. type; if a stage of screen-grid
H.F. amplification precedes the detector,
the various precautions suggested are net
always so vital.
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HE original “Comet >’ Three

SR

was described in PoruLar

WIRELESS, dated February
14th, 1931, and was undoubtedly
one of the most successful and
popular sets of its day. It is
still an excellent receiver, and
models of it remain in daily use
in thousands of homes.

But radio progress has marched
steadily on since the date the
“ Comet”’ was fired into the
etheric heaven, and though still %

e

cent,

Wireless ’’ readers.

The “ Comet '’ Three has for two and a half years been
giving faithful service to many thousands of ‘ Popular
It can be truly said to be one of the
most successful home-constructor designs ever published.
Here is a 1933 version incorporating the very latest de-
velopments in radio technique.
of these is the inclusion of an H.T. battery economiser
which reduces the running costs by as much as forty per
Among other new features introduced are an iron-

cored coil and matched transformers.
Descrihed by K. D. ROGERS.

One of the most important

*

L.F. stages are employed, and
where the necessity for separate
biasing of the output valve
would have been inconvenient.
This new circuit has been incor-
porated in the Benjamin Econc-
miser we have used in our 1933
113 COmet.7’ !

The addition of the Econc-
miser to an existing *‘Comet ™
i8 quite straightforward. It con-
nects between anode of the last

Kesersessaserasessansaenssansuase

burning brightly its luminosity
is naturally paling against some of the
niore recent stars in the radio firmament.

RIGHT UP-TO-THE-MINUTE

unit, which incorporates the very latest
method of reducing H.T. consumption,
enabling the “ Comet
to be run with no loss
of power but with a

—| saving of something like
7700, | 40 per cent in H.T.
current.

This is a most im-
portant modification,
and should strike home
to all set owners, not
merely those who own
w7~ “Comets,” for the
economiser can be

added to any battery
| TEceiver.

“Comet” owners

~| will more than wel-

X

come this small addi-
tion to the tomponents
in the

The basie ciccunit remaing the same as the original medel, with just those
little additions and alterations that make it a right up-to-the-minute receiver.

We are, therefore, firing a new and still |

brighter *“ Comet ”’ to blaze the trail across
the sky and to replace the old favourite
whose work has been so well and consist-
ently done during the last 2} years.

Replete with many modern refinements,
the newcomer very closely resembles its
forerunner, and owners of the original
“ Comet ” will find it easy to convert their
sets into the new type, either in toto or
by taking one or other of the improved
modifications, leaving the others to a
{uture date.

Lowering Running Costs.

Now let us sée exactly what we have
done to bring the ‘ Comet ™ right up to
date. The original set was a detector and
two - transformer-coupled L.F. receiver,
using a resistance ¢ choke ” for reaction, a
“P.W.” dual-range coil for tuning, and
a pre-set condenser control of selectivity,
fitted on the baseboard.

As a start towards modernisation we
have added a component that has only
just arrived on the market, and which is
the result of an adaptation by “P.W.” of
the new Westinghouse H.T. economising
circuit. It is the Benjamin Economiser

valve and earth, with connec-
tions for the G.B. side of tte
second transformer, which terminal is now
disconnected from G.B.—2.

This grid-bias- tap goes instead to the
terminal on the Economiser marked T.
The terminal marked P is not used. These
two terminals, T and P, refer to sets
using “ triode” or *“ pentode” output
valves, and, aceording to whether a triode
and small pentode or a large pentode is
used, so T is employed alone for the con-
nection to G.B.—, or the two terminals are
shorted together and are taken to G.B.—.

No Operating Complications.

In the operation of the set the Economiser
takes no part. Everything works just as
before, the only differcnce being that
G.B.—2 is now set as great as possible
consistent with  undistorted results. Thus,
if a bias of some 12 volts were used before,

(Continued on rext page.)

IRON-CORED EFFICIENCY

set, for
the sav-
ing of

H.T. current obtained is very
real. Incidentally, many will
have read of the economiser
unif we described recently in
PopruLar WIRELESS, the first
unit for that purpose ever
described, and it will be re-
membered that a separato
bias battery for the last valve
had to be used.

Single Bias Battery.

Since then further research
into the method has heen
carried out, with the result
that a circuit has been
evolved which enables a bias
battery common to any
number of valves to be em-
ployed, thus doing away with
the need of a separate bias
battery for the last valve.

This is particularly useful
in the * Comet,” wherc two

One of the main features of the re- |
modelled set is 2 greatly improved ;
dual range coil of the u-on-cored.
type. This modification, among ;
other things, results in improved
selectivity and sensitivity. i
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(Continued from previous page.)
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it should now be possible to use 16-5, or
even more, resulting in a great saving of
H.T. current, as might be imagined.

As explained previously in PoPuLAR
WireLEss (see last week), this over-
biased state of the valve would result in

THE NEW PANEL LAYOUT

with the input to the valve.. The result is -
| that, on the loudest ‘“signals” of which

the valve is capable of handling when
properly biased, the A.B.C. unit reduces
the biasing till it reaches-the correct value
and the valve operates perfectly efficiently.
Intermediate strengths are provided with

.intermediate bias voltages, but in all cases

the voltage is such that the valve can operate
efficiently and without causing distortion.

The Economiser, then, is the main feature
of the new ‘ Comet.”” The next is the
substitution for the old coil of a modern
iron-cored coil and a panel-
controlled selectivity adjust-

ment, which, of course, can
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! also be used as a convenient
| volume eontrol.

Easy Alterations.

Again the alterations are not
difficult, and a comparison of
the old blueprint and the new
wiring diagram will show

r__yg__;

13

As a matter of fact, as the

Panel La/)aou[(

There is now an additional control on the panel. This is the knob
which occupies the top left-hand position, and it operates a series
aerial condenser, thus enabling selectivity to be adjusted to suit

local requirements.

its capacity to handle only weak inputs
without distortion ; strong “signals” would
of necessity be badly distorted, due to
anode-bend rectification.

This is where the Economiger comes in,
for it operates as an automatic bias control
(A.B.C.) and adjusts the bias in accordance

NO NEED TO ALTER ALL

|
|
' which leads have to be altcred.

“Comet ” is some 2} years
old, it will not do anything
but good to rewire the whole
set when the alterations are
made. thus renovating any
impoverished joints and ensuring future
reliability.

It will be noticed that in the new
“ Comet ” different transformers are used
from those in the original set. This is not
an essential alteration made necessary by
any of the other refinements, but a sug-
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the old wires and the new. The alterations

perfectly straightforward,

If you compare this diagram with the original blueprint you wibhave no difficulty in differentiating between
|

Popular Wireless, October 7th, 1933.

THE LF. END

Both the L.F. stages are transformer coupled;
the third unit that looks very similar to a trans-
former is in reality an H.T. economiser,

gestion that may prove useful to many
owners of the set, and also a guide to the
construction of the new set for those
readers who will be building it for the first
time.

In the days of the old “ Comet” such
things as tone compensation were not
seriously contemplated other than in
elaborate receivers of the superhet type
or sets employing several stages of H.F.
The compensating L.F. transformer had
not arrived-—it was brought out later, when
the * Airsprite” and “AT.B.” were
designed—so that no one had any idea
of making provision for tone compensation
in ordinary small sets.

In the new “ Comet” we have taken
advantage of the compensating trans-
former to overcome loss of high notes and

*,- . ...--.-.-un-u’uu-hk
i RECOMMENDED
ACCESSORIES

BATTERIES.—H.T. 120 volts * Ligsen.
Marconiphone, Ediswan, Pertrix, Ever
Ready, G.E.C., Drydex, Siemens, Bldgk.
G.B. 16} volts : Drydex, Lissen, Ediswan,
Ever Ready, Siemens, Marconiphone,

b Pertrix.

L.T. 2 volts: Lissen, Exzide, Ediswan,
Oldham, Block, Pertrix.
LOUDSPEAKERS.—Blue Spot, Ormond,
Atlas, Rola, R. & A., Marconiphone,
W.B., Celestion, H.M.V., Magnavox,
Ferranti, Epoch, G.E.C., Amplion.

AERIAL AND EARTH EQUIPMENT.—

3 Electron ‘* Superial,”” Goltone ‘¢ Akrite,””
Bulgin lightning switch, Radiophone
““Receptru » down-lead, Graham Farish
‘¢ Filt * earthing device.

Frenanuans

HaoasensssscssenssavenssassnassnsensansRassenns

have chosen two makes of transformers -
which operate well together, giving a very
clean response.

Care has to be taken in the use of the
compensating transformer that its team
mate shall have the right sort of charac-
teristic, otherwise the overall response
curve will not be satisfactory. The two-
transformers we have chosen operate excel-

| lently together ; but should you decide to

(Continued on page 162.)
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PETO-SCOTT
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EVERYTHING

RADIO—CASH

C.0.D.orEASY TERMS

Peto-Scott are puonears in Radio and Television’
British Public was Introduced in 1919 and during 14 yéars of Solid
Service and Satisfaction we have established a reputation for fair deal>
‘Customers in all parts of the globe céme
to us regularly for all their radio requirements—Sets, Kits of all descrip-~
Part K|ts, Mlscellaneous ‘Components, Spsakera, Eliminators

ing that defies competition.

t(Lons
NEW LISSEN SKYSCRAPER FOUR ALL- Send
WAVE CHASSIS MODEL,inSealedCarton. 10 3
Cash or C.0.D. Carnage Paid, £5'12 6. /
.Balance in 11 monthly payments of 10/3. .only
NEW LISSENSKYSCRAPER FOUR ALL- Send
WAVE CONSOLETTE CABINET MODEL _>%"
in.Sealed Carton. ' Cash or C.O.D.. Car- 15/-
riage Paid, £8/2/6. nl
Balance in 11 mgnthly payments of 15/—. oo
NEW LISSEN 7-VALVE- SUPER-HET . Send
1 CHASSIS MODEL, in Sealed Carton. 15
Cash or C.O.D. . Carriage Paid, £8/17/6. /'<
Balance in 11 monthly payments of 16/6.  only
LISSEN *“SKYSCRAPER 13- BATFERY SPnd
MODEL; Chassis model with (Lissen) S.G., 2%
Detector and. Penfode valves: Cash or 8 /3
C.O:D. - Carriage Paid, £4/9/6. -
. Balance in 11.monthly payments of 8/3. 4

MOVING-COIL SPEAKER 29-P.M. With Scnd
input transformer. Cash or C.0.D. Carriage 5/-
Paid, .£1/12/6. ol
Balance in 6 monthly payments.of 5/-. y
BLUE SPOT 99P.M. PERMANENT MAGNET
MOVING-COIL SPEAKER. Complete with
tapped input transformer. Cash or C.0.D.
Carriage Paid, £2/19/6.

Balance in 10 monthly payments of 6/-.

NEW W.B. P.M.4.A.
MICROLODE * PERMANENT
MAGNET SPEAKER

complete with switch

controlled miulti-ratio Send

input transformer. 9

Cash or C.0.D. Carriage’ onl

Paid, £2/2/0. 1y.

Balance in 7 monthly payments
' of 5/9.

Send
6/-
only

s

NEW LISSEN P.M. MOVING-COIL SPEAKER , Send
with inppt transformer.. Cash or C.O.D. 5 6
Carriage Paid, £1/5/0.

alance in 4 monthly payments of 5/6. only
) PERMANENT
PETO-SCOTT " wacner

MOVING-COIL SPEAKER

with tapped input trans- Send

former. for power or pentede. 5/6

Cash or C.0.D.

Carriage Paid, 15/-. only

Balance jn 2 ;northly payments
-]

Mounted on ply baffie basebeard Send
assembly. Ready to fitinto cab- >
inet. Cash or C.0.D. Carr. Paid. /@
Balance in 3 " monthiy pay-
ments of 5/-.

““Class B’ Type, 22/6.-- ~Cash or

only

C.0.D. or 4 monthly payments of 6/3.
NEW FERRANTI M.5.T. MOVING-COIL

SPEAKER with input transformer suitable Send
for Power, Pentode or * Class B ” output. 5/-
Cash or C.0.D. Carriage Paid, £1/17/6. onl
Or 7'monthly payments of 5/-. y
NEW FERRANTI “CLASS B” SUPER-
POWER cONVERTOR Instantly converts Send
your set to * Class B.” Complete with Valve. 5/9
Ready assembled. Cash or C.0.D.

Carriage, Paid, £3/3/0. only
Balance in 11 monthly payments of 5/9.

F6P.M. PERMANENT MAGNET MOVING- Send

COIL SPEAKER, with input transformer. 6/
Cash or C.0.D. Carriage Paid, £2/9/8, '
Balance in 8 monthly payments of 6/« only

NEW ROLA ‘‘CLASSB”’
PERMANENT MACNET MOVINC-
COIL SPEAKER AND AMPLIFIER

Complete with Valve and Input Trans-
former, Two models: A for PM2B,
PD220 and 220B ; B for 240B and HP2
gtate which when ordering). Cash or
0.D. Carriage Paid, £3/11/0.
Balance in 11 monthly payments of 6/6.

Send

6/6.
only

and Accesories.
4 Easy Payments.-

Our Sarvlce to the

Purchases can be made for Cash, C.0.D., 6r 'on
WE DEAL WITH YOU DIRECT—Peto Scott’s Easy
Way System, with .its strict privacy and no third-party collections,
wilt bring radio to your home by convenient’ monthly paymeiits:
list for quotation ; no obligatior.

Send

PILOT AUTHOR KITS —Exact fo Specification

EGONOMY SUPER

KIT ** A." Author’s Kit of
FIRST SPECIFIED Parts,
including Peto - Scott

YOURS FOR

156

Balance in 11 monthly
payments of 15/6.
Lececsctesencscsceceareranray
: KIT As Kit: ¢ XKIT *C.” As Kit ““A”:
« YA but \\lth Valves s s but including Valves and :
ouh Cash or C.O.D. ¢ '0-SCOTT \t[e(anlercd

: Cabinet. _Cash

Paid C.0.D.
- : :Carriage_Paid, .£1 2417/3.
21 /9 : SEXD
T ONLY
< Balance inll monthlu . . Balance in 11 monthlu pay-
: payments of 21/9. s ments of 2

Ready-drilled Panel and
METAPLEX Baseboard,
but less Valves and Cabinet.
Cash or C.0
. £8/9/6,

Carriuge
Paid,

These are the parts the Author_used

£ 8.
PETO- SCO'I"I‘ pancl 12¢ x e 3
PETO-SCO Metaplex % basebmrd
167 x 12¢
COLVERN superhet coil assembly “K.61,

K.62 and K.63
BRITISH RADIOPHONE tiree - gailg
-0005-mfd. tuning condenser, type 693 12
COLVERN intermediate Lr"nsformers
type 110 K.C.
TELSEN type W.74 binocular H.F. choke:. 3
LEWCOS graded type 50,000-chm potelmo-
meter, with three-point-onfoff switch .. . [:]
LISSEN Clasn B driver transformer 12
TELSEN W.345 Class ‘B output- choke 8
R.,I, ‘“ Varitone ™ L.F. transformer J{com-
pensatmg) 11
GRAHAM FARISH “ Ohmite *’ 2-megonm
resistance
GRAHAM FARISH * Ohmite* resist-
ance, with vertical holdors 2 megohm grid
leak 100,000 and 25,000
SSEN' 2.mfd. fixed condenne
DUBILIER type 4404 -1'mfd. fixed con-
densers 5
T.C.C. type 250 -1-mid, fixed condensers
T.C.C. type 34 -001-mfd fixed condenger ..
DUB ILIER 620 -002-mfd. fixed .condenser
DUBII.IER 620 -0005-mfd. fixed condenser
T.C.C. 34 -0003-mfd. fixed condeuser
DUBILIER 620 000’2 mfd. fixed condcnser
IGRANIC -0003-mfd, fixed fag condensers
BENJAMIN ~' Vibrolder ’’ “4-pin  valve
holders ...
BENJAMIN seven-pin valve holder
LAR ‘ Arcuate '’ verniey dial

BULGIN P.30 A.A. terminal strip
BELLING-LEE anode connectors
BELLING-LEE wander plugs
BELLING-LEE wander fu
BELLING-LEE nccumulator spades
PETO-SCOTT, 4, yds. insulated slceving,
6 yds. 18- g-mge ti'med copper wire; flex,
screwn. etc. o .

"KIT “ A

ub—l.-»-u-awb—lmb—l»»—:»‘-
-

CNE HEEENENN WO
LOQOROOON owwwqmm a0

(S T TS ] S T
it

3 0

-l
CASH OR C.O.D. £8°'9 .6

—-—EXGLUSKVELY SPECIFIED

ET Cash or C.0.D.
co NOMV SUPER
ABINET in beautifully Cagniage Paid.
nished hand polished O/_
walnut.
Send for New Cabinet Catalogue————r

P
E
C
fi

THE NORTHERN STAR:
+KIT ““A uthor's {Ki 9,-

H : of First Specified Compon-

< ents including Ready-drilled
Balance in
monthly payments

-Panel Metaplex Baseboard

-Paid £4/17/6. of 9/-, :
ATLAS C.A.25, for Mams,/“ Class/B" and Send
Q.P.P., four tappings: 60/80, 50/90, 120,
150, 25 m.a. Cash or C.0.D. 6/'

YOURS
fFOR

Carriage Paid, £2/19/6. only
Balance in 10 monthly payments of (/-.
NEW GARRARD MODEL 202A. 12-in. Send

Turntable, Electric Motor for A.C. Mains, 6/
Cash or C.0.D. Carriage Paid, £2/10/0.
Balance in 8 monthly payments of 6/-.

STRICT PRIVACY GUARANTEED — WE DEAL WITH YOU" DIRECT

e 0 020 60 & O v O~

mobeRoor GOMET 3
T ** A.” Author’s Kit of YOURS FOCR

89

Balancein 11 monthly
payments of 8/9.

and Peto-Scott Metaplex
Baseboard. but less Valves
and Cabinet. Cash or 0.0.D.
Carriage Paid, £4/14/3.

¢KIT * B.” As Klt' P KIT “C.” As Kit “ A
¢ A" but with.Vaives + but including Valvu and
:gllv Clauh or CPO Ig . abinet. ash .0,
sCarringe aid, » ' .E

: 5615%13- 03 : (,anl::a\gald 6/18/9

. D FE 2

¢  ONLY 11/ L oy 12/9

. i o + Balance in 11 montkiy pay
. . . ments of 12/9.

‘s hese are the parts the Author used :

£ S. G.
1 PETO-SCOTT npanel, 187 X 7% x ¥e¥
drilled, 5 6
1 PEE’O-SCOTT “ Metaplex ' baseboard. 187 s
I R.I. “ Micrioh * dual-range iron-cored coil 12 6
1 GRAHAM FARISH ' Zclos '’ -0005-mfd.
tuning condensl . 5 0
1 TELSEN ‘‘ Oyster ” siow motlon drive 16
1 GR !IAM FARISH ‘* Litlos ** -0001-mfd. 3 .
solid dlelecnlc variable eondensel 2 0
1 SEN -0003-mfd. differential reaction
condenser - 2 0
1 TELSEN * Aumotormer" compcnmhng
L.F. transformer 11 6
1 LISSEN ‘‘ Hypernik ' L. F “transformer .. 12 .6
1 'BENJAMI H.T. economiser unit .. 17 6
1 T.C.C. type 50 2-mfd, fixed condenser .. 3 6
1 ‘:’DUBII.IER type 620 -0003-mfd. fixedcon-
enser I3
1 C;R%HAM FARISH H.M .S screcned H.F,
chok 2 6
1 GRAHAM FARISH ' Ohmite " 30.000-
ohm resistance with terminals .. 16
1 LISSEN 2-megohm clip-in gnd leak . 6
1 DUBILIER grid ieak holde 1'0
3 ““ Yibrolder e \'alve holders,
fou n " 2.6
1 BULGIN §.22 t\\o~pomt push-| pull switch, 1.3
1 BRITISH RADIOGRAM 1wo-point push-
pull switch 1:3
9 BELLING-LEE type “*R” terminals 213
5 BELLING-LEE wander plugs ... 7t
1 BELLING-LEE wander fuse 3 110
2 BULGIN accumulator spades . L §
PETO-SCOTT, 5 vyds. msulaud sleeving,
7 yds. 18-gauge lmned coppex wire; Hex,
sercws, etc. 26
KIT ‘“ A,”” CASH OR 0.0.D. £4 14. 3

EXCLUSIVELY SPEGCIFIED :

PETO-SCOTT NEW Cash or C.O.D.
UNIVERSALCABINET Carriage Paid,
in oak, hand french, / £
polished. Size 18"x7"x10* 1 6
PILOT ‘“‘CLASS B’
CONVERSION KIT .
Converfs your present Battery Set to Send
“Class B’* Amplification. Complete with -
all necessary components, including
driver transformer, ** Class B *’ output -
choke, W.B. 7-pin valve holder
B.V.A. 240B vaive, wire and screws, etc. f
Fuil-size Blueprint assembly instruc- ©BlY
tions and diagrams. Cash or €.0.9.,37/6. 'Balance

in 7 monthly payments of 5/6.

TMPORTANT-—Parls, Kits, Miscellanieous Coms'
ponents. Finished Receivers or Accessories for Cash,
C.0.D. or H.P. on our own System of Easy Payments.
Seénd us a list of your wants.” We will quote yoi, by
return. C.0.D. orders value over 10[- sent Carnage
and Post Charges Paid

.'.(,--...h..

- PETO-SCOTT CO. LTD., City

. London, E.C.1. Telephone: clerkenwdl 9406/7

« West I‘nd Showrooms: 62, High Holborn, LomIOn,
1. Telephonc: Holborn 3248.

5 Dcar - sus,—-Pleue send n¢ CASH/ C.O.DrlHrF.
» for which I enclose £ ... 8. ..8.
' CASH/H.P./|DEPOSIT,

: NAME..... it o e )

¢ ADDRESS.

‘_J-'.Oc-uco‘goaoo}}opocococ"
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change only one of them you should move
warily if the reproduction is not to be
spoiled. Tt is better to use both new ones
or leave well alone.

:lllll%
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THE VALVES WE RECOMMEND

the resistance type.

used in the original set for decoupling.

points marked respectively X and Y.
These are of interest only to those con-
structors who live near a powerful station

the medium-wave programmes when they
are tuned to the long waves.

At X one of the Lissen anti-break-through
chokes is inserted in
series between the
aerial terminal and

the selectivity con-

Another modification that has been intro-
duced is a screened H.F. choke instead of
a resistance for reaction, and this will be
found to give very much better results

IT SAVES YOUR

This little unit will cut down the running costs of your set.

‘reduces the H,T. consumption by approximately

with the new transformers. If the old
transformers are retained it is hardly
worth while altering this component, unless
choke-reaction feed is desired instead of

Sy 1evsasnsacansnnsenacsenrsssasenasnassnsnnnasnednreronsannss

: . PARTS REQUIRED FOR THE COMPLETE CONVERSION

H.T.

P e pDteter [ IeRE [ funt  f denser on the pancl
- ar M.1H. .M.2D.X, M. H 9

: Cossor 210.HF. 2101 F. 230X P. i A convenient place
g Mazda HL.2. L2 P.220A. : is outlined on the
3 Marconi HLZ. L2io P2 2 e i
: Osram HL2 L2210 P2 c basebmrdt for this
3 Hivac H.210 1.210 P.P.220 s Ccomponent.

:  Eta B.Y.1814 B.Y.1210 i B.W.602 ¢ Alongside the earth
Y3 50 = . veeree ¢ terminal of the set

is the mark Y, where

the shorting switch for the break-through
choke can be situated. This switch is the
usual on-off type, and is connected across
thechoke. When on long waves the switch
is in the “off ” position, and

when the set is tuned to the

to short the choke.
Earth Connections.

of the earth return leads are
taken direct to the board.
This simplifies the wiring,

Incidentally. an
Ohmite resistance now replaces the spaghetti

Popular Wirveless; Uctober 7th,” 1933.

CONTROLLING INPUT

On the wiring diagram will be seen two

and are troubled with break-through of
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medium waves the switch ig
placed in the “on’’ position

It will be noted that a
metallised baseboard has been
used and that two or three

“The small variable condenser seen towards the
top of the picture provides a control of input to
the iron-core tuning coil shownin the foreground.

rotated to the right. The valves used with
the new “ Comet >’ can be the same as those
used in the original ““ Comet,’’ but naturally
better results can be obtained with a new
compbination of valves, so we have listed a
selection of types which will be found
suitable.

Worth-while Additions.

Although the main operating procedure
for the modernised * Comet’’ neéeds no

between

It

40 per cent, T

selectivity control.

and should be followed care-
fully, washers being placed

the wires at the points in
question. This is essential for
the making of really reliable
connections to the metal sur-
face of the board.

The operation of the new
“ Comet ” is exactly the same
as that of the old, with the
exception of the bias adjust-
which has been dis-
cussed already, and of the
This latter is on the
panel, and the selectivity is increased as
the condenser control
clockwise, being decreased as the knob is

the screwheads and

is turned anti-

performance.

comment, the same cannot be said about
When a set has been giving
satisfaction for two and a half years some
miisgivings may justifiably be entertained as
to whether renovations are likely to be
worth while.

There should, of course, be no doubts in

the minds of any * Comet ” owners regard-
ing the matter of fitting the Economiser.
This, if not literally worth its weight in
gold, is certainly as good as money in pocket
for those who adopt this modern innoya-
tion.

The saving in running costs will become

Make used by

Component Designer

Alternative makes of suit-”
able ' specification recom-|

R.I * Micrion »’
Grabam Farish
Zelos ?
Telsen W.141
Graham Farish
¢¢Litlos *?
Telsen W.351

Telsen *¢ Audio-
former **
Lissen ¢ Hyper~
nik »

1 dual-range iron-cored coil
1 -0005-mid. tuning condenser

1 slow-motion drive

1 -0001-nfd. solid dielectric

S variable condenser

% 1 :0003-mfd. differential
action condenser

1 compensating L.F.
former

¢ 1L.F. transformer

re-

frans-

1 H.T. Economiser unit

Benjamin
1 2-mfd. fixed condenser

T.C.C. type 50
1 -0003-mid. fixed condenser |Dubilier type 620
"1 screened H.F. choke

1- 30,000-ohm resistance with

terminals
1 2-mezohm clip-in grid leak

Graham Farish
H.M.S.
Graham Farish
¢ Ohmite >
Lissen

mended by Designer ‘
=" 1

Polar, J.B., Utility, Ormond |

|
Polar, Telsen, J.B., Readyil
Radio |

Graham Farish, J.B., Polarl
Varley D.P.35, R.I. “ Vari-|

tone »* (see text)
(See text)

Ormond

Lissen, Dubilier, Telsen,
Igranic, Fecraati

T.C.C.,Graflam Farish, Lissen,|
Telsen, Ferranti

Telsen, Bulgin, Wearite

!
Dubilier, Telsen, Igranic,

Ready Radio |

Make used by

Alternative makes of suit-

Component B able specification recom-
Designer mended by Designer
1 grid-leak holder Dubilier Lissen, Ready Radio, Telsen
¢ Dumetohm
3 four~pin valve holders Benjamin W.B., Telsen, Lissen, Ferranti =
t¢ Vibrolder * H
1 two-point push-pull switch |Bulgin S.22 Telsen, W.B., Lissen, Ready ¢

1 two-point push-pull switch
9 terminals

5 wander-plugs

1 wander=fuse
2 accumulator spades

5 yards insulated sleeving
7 yards 18-gauge tinned copper
wire
1 panel 18 in. x 7 in. x ¢ in.
1 Metaplex baseboard 18 in. x
0 in.
1. cabinet to suit above
Flex, screws, etc.

Ready Radio
Belling-Lee type R

Goltone

Belling-Lee
Clix

Lewcos
Goltone

Peto-Scott
Peto-Scott

Peto-Scott

Peto-Scott

Radio
Bulgin, Telsen, Lissen, W.B.
Bulgin, Clix, Igranic, Gol-
tone, Eelex
Belling-Lee, Igranic, Clix,
ulgin

Goltone, Belling-Lee, Igranic,
Eelex

Goltone
Lewcos

more apparent the longer the set is in use,
and the enhanced selectivity of the new
“Comet ” will keep thousands in com-
mission for a long time to come.

msae 3
-
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Why do

Pertrix

ERR

@ s
: CAT. NO 295
wrnevio (ULTRA CAPACITY) eliveoy

ANNIA BATTERIES Ly

RTR

TRADE MARK

FIT I)E

BRITISH MADE BY BRITANNIA BATTERIES LTD,
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Batteries
last so
flong?.

Letters like these keep rolling in.
Users tell us how their Pertrix
Batteries have lasted—let us tell
you why.

@

Pertrix Batteries use a mneutral
electrolyte that is patent to
Pertrix alone, which conserves the
inside of the battery—there is no
¢ ghorting ° between the cells—
there are no resistance crystals
formed. You can listen every day
or only once a week—your Pertrix
will give the same hours of service :
a Pertrix Battery does not waste
away when the set isn’t working,
in fact it gathers power for
the next time its service wilt
be needed.

For Kkeeping your set in good
voice, fit a Pertrix—the Battery
that keeps on keeping on. There’s
a Perfrix to fit every set; and
for tireless Low Tension work, fit
a Pertrix Accumulator.

WX ror goon

233, SHAFTESBURY AVENUE. LONDON, W.C.2.



Home constructors—especially those who like to experiment on their own

account—are often confused as to what connections to make to the several

terminals on a valve holder when employing the various multi-electrode
valves now available to the experimenter.

HE different types of valves now
available are so numerous that, apart
from the difficulty of selecting the

correct type of valve for any particular
purpose, considerable confusion exists as
to the actual connections of the various
elements to the base pins.

Tortunately, the peculiarities of this
latter point are more simple of assimilation
since the connections in each type are
definitely ~standardised . and the sub-
divigion of types are less numerous.

Two Distinet Groups.

For the present consideration it is ex-
tremely convenient to separate valves into
two distinct scctions : (a) those which have
base” pins arranged to fit into the more
common four- or five-socket holder; (b)
and those which havc pins arranged quite
differently to suit the new type of seven-
socket valve holder.

This division at once simplifies investiga-
tion, and the type in section (a) will there-
fore be dealt with first.

In this section, as in the other, two
further broad -classifications may con-

veniently be assumed—namely, mains
valves and battery valves. In each cate-
gory, of course, valves with parallel

purposes will be found. - Roughly speaking,
a valve will have one of three purposes.
It will be a pre-detector (high-frequency)
amplifier, a detector, or a post-detector
amplifier (low-frequency).

The simplest type, and that with which
most are familiar, is the battery detector.
The pins are not symmetrical, the grid
being that nearest the filament pins and
opposite the plate.

Safety First,

The disposition of these pins is actually
the same for all this class of valves, while
certain types have additional pins or extra
terminals.

In the case of the battery S.G. valve
it is important to remember that thc
pin equivalent to the plate pin of the
detector is actually connected to the
screening grid, the plate connection being
taken from a terminal in the top of the
bulb.

An ordinary L.F. valve is connected
internally exactly in the same manner as

PREVENTS ACCIDENTS

izT]

E

G Haveworoer
O]

Grio

BASE oF
VALVE

Brrrery Ocr-Ano LF

The ¢ staggered * arrangement of the sockets
on the familiar four-pin valve holder is to prevent
incorreci insertion of the valve,

the detector. The pentode, while having
actually three grids, has only one extra

HOW THE CONNECTIONS GO

TERMINAL
On Burs
HERD

BRITERY S.G,
H3a9

For battery-operated screen-grid valves a four~pin

valve holder i3 required, and the connection to

the valve’s actual anode is by means of a terminal

on the bulb head. The screening grid is joined

to the pin which plugs into the ‘“anode ” socke!
of the holder.

K358

70 S10£ TEraninAL .
(PrRisinG GRIO).

Grio

G
(9)
o
]
(o]

NOIRECTLY HERTED FPENTOOE

With an indicectly-heated pentode six separate
connections- have to be made to the internal
electrodes. This js accomplished by providing the
valve itself with a_priming-grid terminal on the
side of its base and employing a five-pin holder.

R3S
70 TERMINAL

‘3 i o GR0
\ D CAarHone
O
/] o
2

SCREENING GRIO
NoreecTLY HERTED S.G

The sketch above shows how matters are arranged
for conneeting to an indirectly-heated S.G. valve
from which it will be seen that an extra terminal
on the valve itself is also employed. With battery
pentodes (below) the side terminal method is
sometimes used so that they can be plugged into an
existing four-pin holder, but the five-pin battery
pentode is more general.

Y1838
70 S/0e
TERMINAL

GRIO

ré_sﬁ?ffl-/vﬁL
O {
=
0

ARTE

Exrer PN
N GRrID,

O
Prare
BRTTERY PENTODE
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terminal, one being the normal control
grid, "the second being joined internally
to the filament, while the third, the priming
grid, is connected to a terminal on the
side of the valve base, or a fifth pin.
This list exhausts the types of battery
valve bases, and it will be seen that, thus
classified, there is no cause for confusion.

An Additional Pin.

One diagram shows the base of an in-
directly heated mains detector or L.F. valve
and it will be observed that the dispositicn
of the pins is similar to the battery valve,
with an additional pin in the centre. This
latter is the cathode pin, and in all cases
where bias circuits are affected is regarded
as the actual filament. Directly-heated
mains valves do not really need special
classification, since they are the same
as battery-operated valves.

The mains S.G. valve has, as in the case
of the battery S.G. valve, its P pin joined
to the screening grid, the actual plate
being joined to the terminal on the bulb
head. The centre pin again is the cathode.

The indirectly-heated multi-mu S.G.
valve and the Ferranti indirectly-heated
H.F. multi-mu pentode are connected in
the same way as the ordinary indirectly-
heated S.G. 'valve.

The final type, and that which probably,
but unrightly, affords the most confusion,
is the mains-operated pentode. Here we
have in all six external connections, five
in the base and one at the side. The side
terminal is that joined to the priming
grid, while the five base projections are the
same as the other types of mains valves.

It is as well to mention here the valve
rectifier. ~ This has four pins, the two
filament pins being in their normal positions
and the grid and plate pins being, in the
case of the full-wave rectifier, each joined
to onc plate. In the half-wave rectifier
only the plate pin is employed.

The Metallised Type.

As a final point it should be remembered
that when battery metallised valves arc
employed the metal coat is connected to
the left-hand filament pin, assuming
the anode pin to be nearest when the valtve
is inverted. The relative filament terminal
of the valve holder should therefore be
joined to L.T. negative.

The matter is somewhat different. when
metallised A.C. valves are employed,
since the coating is connected to the
cathode pin.

In the second section we have valves in
which the base pins are arranged for the
seven-socket holder. Among these may
be mentioned the Class B valve, the double-
diode triode and the double-diode multi-
mu pentode. The connections for valves
of this type will be given in a further article.

THE EXTRA ELECTRODE

CEZ

GRID,
) CRrHrone

PLATE

o

WoRECTLY HERTED JET AND LF

(P

Triode ‘valves with indirectly-heated cathodes
are simply dealt with by using a five-pin holder,

connection to the cathode being via the extra pin,
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TELSEN
AIR-DIELECTRIC
TUNING CONDENSERS

The precision and sturdy
construction of this compo-~
nent ensure years of faithful
service. Its frame is braced
by three solid pillars, and
the vanes clamped at three
points, making dlstortmn
impossible. The rotor is
also built into a rigid lll.llf,
generous bearings preventing
backlash or end-play,

Capacity Price
°00025 mfd. .. 2[6
‘00035 ., .. 3[6
0005 , .. 3/6

TELSEN BAKELITE
DIELECTRIC TUNING
CONDENSERS

Represent really remark-
able value at the new
reduced prices.

Very rigid construction, with
high grade dielectric, ensur~
ing petmanenﬂy accurate
spacing with  minimum
losses. Exceptionally com-
pact, Complete with knob.
Capacity Price

‘0003 mfd. o o0 2f=
0005 , e w 2fe

- TELSEN FOR EVERYTHING

1933,

TELSEN
DIFFERENTIAL
CONDENSERS
Similar in design and construc-
tion to the reaction cendensers.

Supplied complete with knob,

Capacity Price
"0003 mfd, W.351 .. 2f«
00015 ,, w.252 .. 2f~
‘0001 ,, W.353 .. 2f=

TELSEN

Z GANGED CONDENSERS

The finest ganged condensers
ever produced, and, at their
new reduaced prices, the finest
value ever offered in their
class.

For use wvhere “accurate  and
simultaneous tuning of two or
three circuits is ohtained by
the rotation of ome dial

pressed steel frame of great
rigidity climinates distortion,
the rotor and stator vanes hemq
let into one-piece high pressure
die castings to ensure accurate
spacing. Al sections are very
carefully matched by means of
split end vames, and trimmers
are provided, Complete with
kmoh, pilot light escutcheon and
two alternative tuning scales.

Single Unit oo oo
Twin Ganged ..
With dust cover 2/- extra
Triple Ganged ..
With dust cover 2/6 extra

TELSEN REACTION
CONDENSERS
Entirely re-designed. Now in-
corporate several valuable im-~
provements with no increase in
price, the whole unit being also
now enclosed in a strong dust-
proof bakelite case. Supplied

complete with knob,

Capacity Price
‘0003 mfd. w.354 .. 1/9
*00015 ,, W.355 .. 1[9
‘0001 ,, w.3s6 .. 1/9
‘06075 , W.357 .. 2=

w.ass .. 2

cover every requnremeni

TELSEN AERIAL
SERIES CONDENSER

With Switch

Built on similar lines to the
new reaction condensers, pro-
viding an ideal selechvﬂy and

k control, S d com-

plete with knob,

Max. Cap. Prica
*0003 mfd. No. W.350 2=

IN RADIO

ANNOUNCEMENT OF

THE TELSEN

ELECTRIC CO.,

-

LTD., ASTON,

BIRMINGHAM
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T‘HE most familiar type of coupling is that
in which energy is transferred from
one circuit to another by the magnetic
flux or field passing between two ad)acent
coils. One coil, for instance, may be in the
plate, and the other in the grid circuit of a
thermionic valve; or one may form the
primary and the other the secondary of an
ordinary transformer.

In the other well-known type of coupling
the energy transfer takes place across the
plates of a condenser, whether the latter is
one deliberately provided for the purpose
(as in the case of an intervalve coupling)
or whether it is more or less accidental, as
when back coupling occurs betwcen the
electrodes inside the bulb of a valve.

* Electron ” coupling is, however, some-
thing quite separate and distinet from either
of these types. It has been developed to
meet a particular problem, which is for the
moment confined to the superhet circuit,

USING AN H.F. PENTODE

Fi6./

A separate oscillator valve can be avoided by using

an H.F. pentode as combined oscillator and

mixer. The circuit used would be on the lines

of the above, but there are certain drawhacks due
to the internal capacity of the valve.

though it is likely to find other and wider
applications in the near future.

In order to explain some of the practical
advantages of electron coupling it will be
useful, in the first place, to consider the
normal type of superhet circuit in which one
valve is used as local oscillator and a second
or separate valve as ‘ mixer.”

The Duty of a Valve.

Now it will be generally admitted that the
first duty of a valve in any wireless set
should be to amplify the received signals,
either on the high-frequency side or after
rectification. But neither the “local
generator ”’ nor the ‘‘ mixer” valve in a
superhet can be said to earn full marks in
this respect. The former does not handle
the signals at all, whilst the latter is so
fully occupied with the job of mixing the
signal and local oscillations together—so as
to produce the -intermediate frequency-+

¢ smsaess oun wasanmnmnn o

¢ Coupling in electrical circuits by means

¢ of capacity or inductance is familiar to
: all, but here are details of an entirely

¢ new system. Theelectron stream inside §
t the valve is used to provide the link, 2
: and the scheme is particularly useful §
¢ in superhet circuits, as explained in
: this contribution :
* By CARDEN SHEILS. *

that it does practically nothing by way of
amplification.

~ This makes a serious point in weighing
up the merits of the superhet as against the
i straight > type of ecircuit, where every
valve is brought directly into the chain of
amplification.

Oscillator and * Mixer.”

1t led, in fact, torthe introduction of the
H.F. pentode as a combined oscillator and
mixer valve—a development which helped
to put matters right in some degree, though
not altogether.

For instance, as shown in Fig. 1, the
anode and screening grid are back coupled
through the coils I, L1 to produce the
local oscillations. It will be seen that the
grid taking the incoming signals lies close
to the screen grid inside the valve, and
since the &creen grid carries a fluctuating
potential there will be undesirable back
coupling between the two circuits across the
capacity marked C. In order to prevent
this it is necessary to provide a balancing
condenser Cl. otherwise the local oscilla-
tions are likely to get into the aerial circuit
and cause interference with other listeners.

In order to produce a ““ beat ™’ frequency
the oscillator and signal eircuits must, of
course, be tuned to slightly different
frequencies. This introduces difficulties
in “ ganging,”” because if the two circuits
react on each other the original * balance
is upset as the tuning of the set is varied
from one station to another.

A New System.

The new system of ““ Electron Coupling
completely overcomes all difficulties of this
kind. Actually the local oscillations are
mixed with or superposed on the received
signals inside the valve instead of outside.
There is no external coupling between the
signal and oscillator circuits, and therefore
feed-back into the aerial, and no tendency
to upset the overall * matching ” required
for single-knob control.

This effect is secured by using a five-grid
valve known as the Pentagrid Converter—
or Heptode. The bulb contains seven
electrodes in all—five grids, plus the
cathode and anode. The first British valve
of this type—the Ferranti V.H.T.4—was
shown at the Radiolympia Exhibition.

The electrode arrangement is shown in

Fig.2. The cathode 1, grid 2, and electrode
3 together form a three-electrode ‘ oscil-
lator ” group, which is separated by an
‘ artificial cathode ” and a special screening
grid 4 from the second or * mixer ” group
56,7

The grid 2 is an open spiral wire, whilst
the electrode 3 (although it carries a high
voltage and therefore acts as the anode
of the “ oscillator ”’ group 1. 2, 3} is also
made * open ” in structure, so that it allows
a part of the main electron stream to cscape
through into the space between it and the
next electrode.

This latter electrode 4 is connected inside
the valve to a counterpart electrode labelled
6, so that 4 and 6 together act as a double
screening grid. .The signal input grid 5 is
inserted between the two arms of the
double grid 4, 6. Theanode of the  mixer”
group is marked 7.

An Artificial Cathode.

Now the peculiar action of the valve
depends upon the fact that beyond the
“anode” 3 of the oscillator group of
electrodes, the continuity of the main
electron stream is broken up. Actually an

IT EMPLOYS FIVE GRIDS

. Y
Snal lnfiul  pre o +

The arrangement of the pentagrid valve, which

makes electron coupling possible, is here showa

diagrammatically in a combined oscillator and
mixer cireuit.

electron *‘ block ”” is created in the spacz
shown shaded, and this acts as an artificial
cathode (or reservoir of electrons) from which
the ““ mixer ** group of electrodes draw their
supply as and when required.

It is not difficult to see how this cloud of
free electrons (or space charge) is set up if
one remembers that the steady H.T.
voltage-on the screening grid 4 is sometimes
higher and sometimes lower than that of the
-oscillator * anode ™ 3. The voltage on, the

(Continued on page 176.)
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N 0 KIT SET. '

EVER BEFORE HAD
6 STAGE BANDPASS FIITER

EVER GAVE EXACT
9/KCTUNING CHANKELS

No kl'!’ SET.

INCLUDED REAL
AUFOMATIC YOLUME CONTROL

NO RIT SET

AT ALL EVER .
COULD EMPLOY THIS
DIODE PENTODE VALVE

No KiT SET

< OFFERED LISSEN
_CLASS ‘B OUTPUT

N SEE'the , Constructional Chart giving most comprehensive, most
LR detailed instructions and you will want to build the MOST
: '_ AMBITIOUS Kit Set ever made available fo- Home Constructors!

Never before has there been any receiver for Home Constructors on such an ambitious scale as this new Lissen “ Sky-
seraper ”’ Seven Valve Superhet It émbodies every up-to-!be-mmute advance and refinement of the most luxuricus
facmry-buxh superhets—xt glves the constructor the opportumty to build 2 £20 receiver for less than half that price,
The circuit of the Lissen * Skyscraper ” Seven Valve Superhet incorporates a 6-stage bandpass filter giving exact
9-kilocycle channels and therefore providing a standard o?selechvﬂy never before achieved by a home constractor’s
kit set and very rarely found except in laboratory apparatus. Amplified Automatic Volume Control is provided,
1 a special valve for this purpose havmg been produced by Lxssen for use in this recelver The use of this Amphﬁed
How To OBTAIN Automatic Volume Control constitutes an entirely new experience in listening ; no “fading” no *‘ blasting " —you
9 will find yourself enjoying every word of every programme, however near or however d:stan!, without the slightest
temptation to interfere with the receiver once you have tuned it, This is radio lictening as it should be enjoyed !
Lissen Class “B " Output through 2 new full-power Lissen [Moving-coil Loudspeaker—glorious rich tone and
majestic volume, actually more faultless in its -reproduction than anything you ever heard from even the most
powerful mams receiver, yet working economiczally in this Lissen
“ Skyscraper ” from H.T. batteries.

POST COUPON OR Lissen have published for this great new “ Skyscraper” Seven Valve

Superhet a most luxurious Chart which gives more detailed instructions

“and more lavish illustrations then have ever before been put into a

ASK YOUR DEA'.ER constructional chart, 1t makes success certain for
everybody who decides to| build this set ; it shows every-
body, evem without previous constructional experience,
how they can have a luxury receiver and save pounds
by building lt themselves. A copy of this Chart will
be sent FREE in return for coupon on the left, or your
radio dealer can supply you. Get your FREE CHART

now!

To LISSEN, LTD.,

Publicity Dept.;
Isleworth.

Please send me FREE
CHART of the * 8ky-
seraper *’ Seven Valve

Superhet, W i »
Name...ooo..ooivnn
Address............ 1 2

.=l SEVEN VALVE SUPERHET
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GRAND PRESENTATION BOOK OFFER

The Truth about the Great War at last!

Every reader of this paper can secure this
wonderful set of volumes, but the offer is
open for a short time only and all applica-
tions should be sent in immedialely. Make
up your mind to make this wonderful war
history yours |

In the “pages of this splendidly written”

work you will be able to read of the facts
of those days in which the fate of the British
Empire was in the melting-pot, the most
significant period of the whole history of
our Homeland and the Dominions beyond
the scas.

The events leading up to the war, the war
itself in every phase and every theatre,

relation to their respective importance;

telling the imperishable story of the
sacrifice and heroism that crushed the
ambitions of the mighty war lords of the
central Powers and brought back the world
to sanity and peace.

The volumes themselves arc most beauti-
fully produced, bound in a bright red
cloth, the title in gold and striking
designs in blue on beth spine and the side.
Each volume -contains 640 pages and 64
pages of illustrations, the size being
7 in. x 4§ in.

These volumes will be kept and treasured
in the homes of everyone privileged to

RULES and CONDITIONS

Look carefully at the two forms onm this
page. First of all you must write your
name and address on Form 1, which is
just an ordinary label, on which you mus!
stick a 4d. stamp. Then fill in Form .2,
which is your Reservation Form.

Now send these two forms to ANSWERS.
When they are received in our office yon
will be sent Presentation Vouchers on which
to qualify for your War History.

There are three Vouchers in all and each
Voucher contains six spaces on which you
will have to stick six gift tckens. You can
use the tokens below to start youm off, so
that you need four more tokens only from
the bottom left-hand corner of the back
cover of ANSWERS to claim your first
two volumes.

When complete, send in your firat Voucher.
together with P.O. for 2/10 (2/6 with a
4d. stamp attached), to cover cost of
carriage and delivery to your door, card-
board container for packing. insurance,
etc., and your first two volumes will be
despatched.

Follow exactly the same course to obtain
the second two volumes and the final two
volumes. 'You have to collect eighteen
tokens only before you can make this
wonderful six-volume War History yours
complete. 2/10 ‘must be sent with each
complete Presentation Voucher: for each
set of two “volumes: the POPULAR
HISTORY OF THE GREAT WAR can
only be supplied to readers who complete
the necessary Vouchers, This offer applies
only to readers residing in Great Britain
and Northern Ireland—Irish -Free State
readers are not eligible,

APPLY NOW
You'll be sorry if you
miss this greal chancel

FILL IN THE ORDER
FORM AT ONCE

TWO FREE TOKENS

to start you of f (ut out and

keep the
tokens below., You will be able-to paste
them down on your first Gift Voucher whén
you receive it. Your ncxt token (No. 3) you
will find at the bottom left-hand corner of
the back eover of ANSWERS, on sale
Friday, October 6th.

¢ ! WAR HISTORY WAR HISTORY
and the aftermath, are summed up in secure them. Reserve your copics NOW, QIFT .‘ QIFT
masterly fashion, linked together in true  while there is still time. TOKEN TOKEN
Poputar

d. Stamp POST AT ONCE | Wiretes

must be 2

affixed here RESERVATION FORM

by YOU Applicants must complete label on left and affix

Reader’s Name
(State Mr.. Mrs.

Newsagen! ...

Address
PLEASE- WRITE

halfpenny stamp :in ‘space provided. Fill in
this Reservation Form and send with label to:

ANSWERS’ Presentation Book Dept. (G.P.0. Box
No. 184a), Cobb’s Court, Broadway, London, E.C.4.

1 hereby apply for GIFT VOUCHER and request you fo reserve for me in accordance
with your spccial offer the Presentation Popular History of the Great War. [ b
a standing order fo my newsagent lo supply ANSWERS regularly each week.

Full Address oooovvveinveiiiiiiiniiin v,

Reader's Signa tireevueeioves covevareasraeann

IN CAPITAL LETTERS.

ave given

For Office Use

YOU MUST FILL IN LABEL ON LEFT and send with
the Reservation Form in unsealed envelop2 bearing
haltpenny stamp.
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SIMPLI
& EFFICI

P to the present, the introduction of Auto-
matic Volume Control to ** straight’ sets
using grid or anode bend detection has necessi-
tated very complicated and costly alterations to
a receiver.
But there is now a much simpler method of
obtaining the same result and ‘involving no
material alterations to the receiver. This
is made possible by the use of the
new Westector, the new high-
frequency metal
rectifier.

TYPE W4

The . Westector is ~

simply fitted in the
detector by-pass  circuit, and

the D.C. component developed across L 3

it by the H.F. present, is used, after passing
through a suitable resistance-condenser filter,
for controlling the bias applied to the variable-
mu H.F. valve.

Full particulars and circuits are given in the 1934
edition of :* The All-Metalt Way.”” Send 3d. in
stamps for a copy.

COUPON

I am interested in A.V.C. Please send me the ¥ All-Meta)
Way,” for which I enclose 3d. in stamps.

P.W. 7,10/33

THE WESTINGHOUSE BRAKE
and SAXBY SIGNAL CO., LTD.
82, York Road, King’s Cross, Lendon, N.1.

WE ARE EXHIBITING ‘AT STAND No. 63.
NORTHERN RAD!O EXHIBITION, MANCHESTER.

I

Y
ENCY

In Automatic Volume Control
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WIRES

1. High dielectric
strength and free from
pinholes.

2%

It is tough and will
severe

withstand
handling.
3. Enamel is  highly

elastic and will not
readily fracture.

4. Will resist tempera-
tures which would
char any fibrous
insulation other than
asbestos.

6. Under ordinary con-
ditions, retains all its
qualities year after
year.

6. The enamel is non-
hygroscopic, thus

avoiding short cir-
cuits where damp
occurs.

7, The gauge of the
wire, both under and
over the enamel, is
accurately - constant,
making it ideal for
coil winding.

8. Entirely British
made.

The B.I. have been manufacturing enam-
elled ‘wire since it first came into use, and
long experience, constant research and
the use of the finest machinery available
have led to the production of B.l. Enam-
elled Wires of a consistently high standard
of quality. For all fine windings where
economy ‘of space is essential, there is
nothing to compare with the perfect
insulation of B.l. Enamelled Wires, which

are made in all usual sizes down to
0-002-in. diameter. Write for full par-
ticulars.

BRITISH INSULATED CABLES LTD.
CABLEMAKERS AND ELECTRICAL ENGINEERS
PRESCOT—LANCS.

Telephone No. : Prescot 6571,

London Office: Surrey House, Embankment, W.C.2

Telephone Nos. - Temple Bar 4793, 4. 5 & 6.

&3
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RAD

| The Editer uill be pleased lo
Zeonsider articles and photographs
dealing with all radio subjects, but
cannot accept responsibility

for manuseripis or photos. .=

RIAL

Every care will be taken to return
A1SS. not accepted for publication.
J stamped and dddressed enveloge
must be sent with every arlicle.

All Editorial communications should be addressed to the Editor,
POPULAR WIRELESS, . Tallis House, .Tallis Street,. London, E.C.4.

All inquiries concerning advertising rates, elc., to be addressed to the Sole Agents, Messrs, John H. Lile, Ltd.,
4, Ludgate Circus, Londgn, E.C.4. . H

The construclional driiclies which appear from time to iime in this journal are the outcomei’of rescarchu
and experimental werk carried out with a view to improving the technique of 1wireless receplion. Ag mucth. of
the information given in the columns of this vaper concerns the most recent developments in the -radio world.
sone of the arrangemenls and specialiies described may be the subjects of Lelters: Patent, and ihe amateur
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Then connect plate of V3 valve holder to one
terminal of the output ehoke (a Bulgin L.F.16 type
choke was used for the original model) and also con-
nect this terminal of the output choke to onc terininal

. of the new 2-mfd. condenser.

The remainjng terminal of the oifput choke.goes
to H.T. +3. . The remaining terminhal of.the fixed
condenser goes to the L.8. — terminal. |}

Finally, connect the 1.8, + terininal to the nega-
tive filamenf "terminal of the V3 valve holder. and
run the loudspeaker leads from the set’s L.S. terminals-
in the usual way.

*..-u"--nu..u----n--n---u--n--------.unn 2

DG YOU KNOW~

the Answers {o the fol—lowing Questions ?

There is no “ catch’ in them; they are
just interesting points that crop up in dis-
cussions on radio topics.c If vou like to try
to answer them, you can compare your own
solutions with those that appear on a follow-
ing page’of this number of ** PW' ;

1) /About ‘how -much inductance is possessei.
by an average good~ outdoor ‘receiving

sagensssanenenssnnscncanenir

and the trader would be well advised to obtain permission of the palentecs to use the patents before doing. so.

aerial ?

 QUESTIONS AND |
ANSWERS - |

A MAINS-DRIVEN SET THAT WORKS FROM
D.C. OR AC.

L. H. (Beckenham, Kent).—" Have you-
ever given in ‘ P.W.' the details.for making.a~
three-valve ret that .can be’ worked from
both types- of electric light mains—direct
current or alternating ? . If so, please say
where the description ean be” obtained; and
'if possible blueptint ? 7

Details for making-a set.ob this kind. were given
in “P.W.” No. 584 (dated August 12th, 1933),
under the title * The Universal = Three.” No
blueprint was issued, but the setTs quite-easy to
.build from the details given. -

. (Back numbers of © P.W.” which are still in print
can be obtained from The Amalgamated- Press,
Ltd.,, Back Number Dept., Bear Allev, Farringdon
Street, _E.C.-l,. price 4d. per copy, including postage.)

* *

(2) Several of the European countries have
broadcasting facilities with a power out of
-all proportion to the needs of their popula-
tion. “Which is ‘the ‘most ou standing
exnmp!é?. d

FITTING A LOUDSPEAKER FILTER
CIRCUIT.

W. N. C. (Pontefract). —* The ¢ Airsprite ’
is s0 good that I have decided not to change
to a new set this season unless T sce something
that will do the seeming impossible: and bheat
it. But I should like to run it with a loud-
speaker filter circuit, as I am putting in an
upstairs loudspeaker and don’t like long
leads which are alive wjth H.T. running over
the house. E 4

*“ As there is no room to spare on the base-
board, I should be pleased if you will say the
best method of placing and wiring the new
components.”’.. i i

The extra components nceded are a 2-mfd. fixed
condenser of the usual paper type and a good output
choke. Instead of fixing them to the baseboard,
Yon ¢an mount them on the inside of the cabinet
above the loudspeaker terminals.

The following are the alterations to the wiring:
First remove the lead from the plate of V3 valve

holder to the L.8. — terminal, and also remove the
lead from H.T. 4+ 3 to L.$. + terminal. !

* *

(3) What is the cause of * dead spots —
those portions of a -short-wave set’s &
tuning range where reaction becomes
ineffective ?

Frneen »
ADDING AN EXTRA TUNED CIRCUIT- FOR
INCREASED SELECTIVITY.

B.-N. (Plumpton).—* With the idea of in!
creasing the selectivity of a detector and
2 low-frequency set (built-in semi-portable)
I wish to add an extra tuned stage covering
both wavebands.

_“ The set is built into a handsome cabinet
and works"well enough to please anybody,
with the sole disadvantage that it is non-
selective. As it is going to be used at Bridg-

(Continued on page 172.)

SPECIFICATION
5 Valves and Rectifier. Band-

Pass I.F. Couplings. Stix tuned
circuits with single-knob control.
Automatic Volume Control.
Sockets for Pick-Up. Provision
Jor using an cxternal speaker
Undistorted Output :
1,600 Milliwalls.
Current Consumplion :
60 Walls. 2
Overall Dimensions ! 183 ins.
high X 11 tn. deep X 13 in. wide.
List No. AP48.
For A.C. Mains only, 100]120
volis or 200{250 volts.
40f100 cycles.” *

PRICE 18 GNS.
{including Valves and Royalties)
-25-cycte Model 1 guinea exira.

“Brilliant ideas have become
an accepted Varley Tradition.”

Brilliant ideas ‘that have been accepted because they have
proved to work well in practice. To buy a Varley set is to
purchase a modern radio with the most up-to-date circuit that
has been produced. '

The latest Varley achievement—a five-valve mains Superhet
with automatic volume control. “A set bristling with original
technical ideas. An advanced design in every way. Altogether
a very fine set demonstrating progress.”

Write to us now for free brochure fully describing the whole
range of Varley receivers and radio-gramophones.

arl

(PROPRIETORS : OLIVER PELL CONTROL Ltd.)

Advert. of Oliver Pell Control Lid., Kingsway House; 103; Kingsway, W,C.2.

!Phone~; -Holborn 5303.
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PERFECT
POWER
PUREST

TONE

WIRELESS
BATTERY

is in Your set

DO YOU RUN A COLUMBIA 380?

If so, the Ever Ready Batteries mads specially -
| for this set are: H.T.JW 1180;G.B.[9-v. Winner;
L.7J2130. If not, simply ask your dealer for
the Ever Ready List, showing-all popular makes
with their special Ever Ready batteries. Your
set will be powered perfectly by ils appropriate

Ever Ready batteries.

THE EVER ‘READY CO. (GREAT BRITAIN) LTD:,
Hercules Place, H;ollo.w‘ay, London, -N.7,

- o T ve N an o
o
3
Y
]
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Does your radio

‘The KB “ Rejectostat ” helps ‘you to suppress those

interfering noises caused by trams, signs, sweepers
and other electrical machinery, without any alteration
to your set. Ask your local- KB Authorised Dealer

how a KB ““Rejectostat > can be fixed to your aerial.
) y

KB “REJECTOSTAT” UNITS—£1. 5s. 0d.
Special shielded lead-in cable —4}d. a yard

For radio at its best—you must hear K B—THE NEW RADIO
r-------_---_-__-----1
CUT OUT AND POST THIS COUPON I
to Kolster-Brandes Ltd., Cray Works, Sidcup, Kent.
Please send e full particulars of KB  Rejectostat '

Kg. 7-10-33 (|

] Post in an unsealed mvelaie usx'ni ‘d‘ smmi I



RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 170.)

water, quite close to the West Regional,
this must be cured, and my idea is to put a
tuning unit in front of it, somecthing like the
Eckersley Tuner, but not necessarily re-
sistance-coupled. -

* 1 have another ceil unit like the onein the
set and also several small neutralising conden-
sers, o will these be suitable ? Also small
cabinet and three-point wavechange switch.

“The present - coil-unit connections are
No. 1, to grid condenser and taning condenser
(:0005); No. 2, to wavechange switth;
No. 3, to wavechange switch, earth terminal,
moving vanes of tuning condenser; ete. ;
No. 4, not used; Nos. 5 and 6 are eacrial
terminals; No. 7, to wavechange switch:
No. 8, to reaction condenser.

“I am not quite clear how to follow a
similar arrangement with the separate unit,
so please give new wiring in words if you
think it would be a satisfactory method of
improving selectivity.”

It will be quite satisfactory to add an external
tuned circuit in this way, and it is probably the

best method of improving the selectivity without
alterations to the present set wiring.

tu-u------u---.---u----------“.---.....-..-n.n------u..u.---.--

Usually woman announcer,
* *

better obtained from Rome, on 441 metres.
Everybody.)

Yeoessaasncnsucenssnusssans

“ PW.” PANELS, No. 139.—-NAPLES.

* Radio Napoli ” is the Italian name for this station, which works in conjunction with Rome, and is
therefore generally announced as * Radio-lsoma-Na.poli.”

The distance from London is almost exaetly 1,000 miles.

Naples shares its wavelength with Dresden and Sofia {(Rodno Radio), so the programme is generally
Closes down. with *‘ Buona notte a tatti” (Good-night,

Connect up as follows: No.1 termina! of t-h‘e coil
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smn}l condenser’; its other terminal to second: smafl

unit to one side of a small neutralising-type e« T
and to the fixed plates of the new variable condenser.
The other termindal of the neutralising-type con-
denser goes to the set’s aerial terminal, from which,
of course, the acrial Icad will be removed to go to the

. anew unit instead.

Nos. 2 and 7 of the coil unit will go to separate
terminals of the new three-point wavechange switch,:
the other terminal of this switch being joined to
No. 3 terminal of the coil unit, to the moving vanes
of the new tuning condenser and to the set’s earth
terminal, ete.

No. 4 terminal is again left vacant, and the aerjal
lead can go on either No. 5 or 6 terminal, according
to which proves better in practice.

The No. 8 terminal witl not be vsed.

To be successful, the new unit must not be placed
so close to the set that the coils interact, but it is

probable that this condition will be fulfilled by .

placing the new unit in the separate box. 1If, how-
cver, selectlvity is not found to be really good,
accidental coupling between the two coil units is a
point to suspect. -

Another important factor governing the degrec
of selectivity obtainable with the arrangement
is the value of the eoupling capacity. 1If the neutral-
ising-type condenser does not seem to be small
cnough in capacity to provide sharp separation
(shown by insufficiently sharp tuning, even when the
coupling condenser is set * all out*’) you can reduce
its effective capacity by inserting another con-
denser of the same type in series with it.

To do this, mercly break the lead between aerial
terminal on the set and the condenser in question
and insert a second neutralising-type condenser
there. The connections for this part of the circuit
will then be: No. 1 terminal of coil unit.and fixed
vanes of new tuning condenser to one side of firsd

SeESStaNsseranIEIARINeERINEIRNIY

Wavelength, 319 metres.  Power, 1:5 kw,

*

YITTIYS 4

[ : and the vacant terminal on this to the
set’s aerial terminal.

As the coil units are similar you should find it an
casy unit to keep in tune, begause the dial readings
will be more or less the same over the greater part
of the tuning ranges.

AUTOMATIC SWITCHING OF THE H.T.
CIRCUIT.

“Cuck OvEr”™ (Guildford, Surrey).—
* How does a °‘thermo-delay * switch worl ?

‘I saw one in action for the first tim¢ the

other day, but all the owner knew about it

wag that it switched on the H.T. after the

valves had warmed up, and so prevented
damage due to high voltages.

S

THE ANSWERS

% TO THE QUESTIONS GIVEN]ON PAGE 170
ARE GIVEN BELOW

(1) About ﬂﬂe.en or ijteen r:lierohenries.

ssscasnsdf

(2) Luxembonrg. It is one of the very
smallest countries, but its station’s power
is excelled. only b{ Mosco:v.

(3)-The cause is nearly always the aerial
circuit comlng into tune with the grid 3
circuit. And the trouble can usually be
removed by altering the -aerial clip’s
position or resetting its series condenser.

DID- YOU ENOW THEM ALL?

E—

Ko

*“ This one went over with a good positive
click about half a minute after the set had
been switched on, and from its name I suppose
something had warmed up in the meantime.
But how that can be dene has ‘got me

guessing,” and I should like to know the

method used.”
(Continued on page 174.)

" BLU

- SPOT

~ PICK-UP 3

Theres nothing to eqnal
Blue Spot Quality !

328716 §

COIL CABINET SPEAKER

Use extra Blue Spot Speakers with
our present set and have music
throughout the house. 12/6 to 87/6.
Free Catalogue No. P/W.82P. qf full
Blue Spot range post free on request,

THE BRITISH BLUE SPOY COMPANY ATD

BLUE SPOT HOUSE * 949/96 ROSOMAN STREET « ROSEBERY AVENUE » LONDON'ECH

Telephone:. Clerkenwell 3570.
Distributors for Northern England, Scotland and Wa
(Sheffield and London}, Ltd,

Parsonage, Manohc%t,er;

., 100, London Road, Sheffield; 22, 8t.

Telegrams: "Bluasf&t, Iﬁling, 1’{?&3‘5’;'6;
d; 82, Mary’s

Road, Newcastle-upon-Tyne;

77, Westgate
38, 39, Olyde Place, Glasgow.
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The
POLAR STAR MINOR ——

3 x "0005 & Super-Het 18/9
4 X 0005 & Super-Het. 25 -
With full vision. ** arcuate

(as) shown) * horizonlal” or

24/6
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With a reputation of over 11 years standing for
condensers of sound design Polar can be relied upon
to give continuous and unfailing satisfaction. Be
sure the tuning arrangement of your *“ Economy

T H R E E G A N G Wit h SEND Super ’' is beyond reproach. Use the Polar Star
= Minor 3 gang complete with ““Arcuate” Drive.
“ARCUATE"™ Full-Vision DRIVE mﬁsz
Sl Mgl s s o : FAMOUS SINCE 1922
Sections malched will'n;t._é per POLAR
cent. or x”::ug:{;i;ugv’v)l.nc hever is P R I c E L ' S T @
PRICES OF STAR MINOR "
CONDENSERS complete ——— WINGROVE & ROGERS, LTD.,
zx o005 - - - - 12/8 as shown 188-189, STRAND, LONDON W.C.2.

Polar Works : 0id Swan, Liverpoo!.
‘Grams : Compounded, Estrand.

“semi-circular’’ drive’5/9 extra.

C3734

CONVERT YCUR SETINTO

w ALL WAVE ser

Free wiring dia-
grams showing
how you can
build or convert

All wavelengths
from 145 to
2,000 metres

covered by this your set supphied

British General Free. State

All-Wave Tuner. circuit when
ordering.

From all dealers or dirvect from the manufacturers :

BRITISH. (GENERAL

MANUFACTURING CO., LTD., Brockley Works, London, S.E.4

AAAAADAAADAAAALAALAALAA

The Most
Up-to-Date
Book for
the Boy
with a
Hobby

Price 6/- Net

VYV VYV VYV VYV VY VYV VV VV VS VYO VVPVVYVYVY

S GRESHA i

an acoustically designed
Radiogram Cabinet

The cabinet for the connoisseur. A most
attractive piece of furniture in selected
walnut venecer. Houses complete de-luxe
radiogram equipment. £6.0.0.

See it at our showrcoms or write for [ree booklet.

AN
Ci 10

aaa
&uery Boy's

[foBBYANNUAL

-
¥
A

2
5= 8 b

Carrington Mfg. Co. Ltd.,
24, Hatton Garden, E.C.1.
Holborn 8202.

Works : S, Croydon. . g
P Post in 3d- |
EI\ame............,.. “it' envelope,
: Address

| Addses ., gE SN, SEi e
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SECRETS OF

SUPREMACY

No. 1

Acoustically
Perfect
Cabinets!

The cabinets in which Celestion
Moving-Coil Loudspeakers are
housed are acoustically designed
as part of the speaker and not
only as an attractive article of
furniture. As a result, reproduc-
tion over the whole range of
frequencies is of the highest
Celestion quality.

It is such attention to detail that
puts Celestion in the forefront of
modern loudspeaker design. The
name Celestion stands for high-
quality reproduction combined
with unfailing efficiency.
Celestion speakers can be sup-
plied to match any set or type
of output.

Ask your dealer for a demon-
stration, or write for full details.

PPM 38 Cabinet Model £3-10-0
PPM 9 Chassis Model £1-15-0

Celestion Ltd., London Road,
Kingston-on-Thames.

MODEL PP.M.39

Ghe Very Soul of Music

THE. FOREMOST NAME
IN  SOUND. "REPRODUCTION -

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 172.)

The principle upon which these ingenious switches
work is a very interesting ong. It depends upon the
unequal expansion of different metals when heated.

The switch is arranged so that a two-metal strip is
heated when-the switch of the set is turned on.  As
the two metals expand unequally tho strip bends.

Assisted by a spring, this bending action is sufficient,
after a few seconds, to close a pair of contacts and
thus complete the high-tension .circuit. When
the set is switched off the process is reversed.

In this way the high-tension can never be applied
until the heating effect has taken place, which gives
ample time for the valves in the set to heat up. And
thus they are able to take the H.T. safely when the
thermal-delay switéh joins up the high-tension cireuit.

USING A PENTODE IN A “LOCAL-STATION”

SET.

J. M. (Newcastle).—* I thought I would
get big volume and good quality on the local
station only, so 1 built the set without any
attempt at getting selectivity and long
distance.

It is a simple cirettit.  Tirst valve leaky-
grid detector, next an R.C. stage, and finally
a 3% : 1 transformer stage.

‘“ All the components are standard values,
tried and found to be successful in other seta.

g
IS YOUR SET
BEHAVING ITSELF ?

Perhaps your switching doesn’t work
properly ?  Or some mysterious noise has
appeared and is spoiling your radio recep-
tlon? Or one of the batterics seems to
run down much faster than formerly ?
Whatever your radio problem wmay be,
renieniber that the Technical Query Depart-
ment is thoroughly equipped to assist our
readers, and offers its unrivalled service.
Full details, including scale of eharges, can
be obtained direct from the Technical Query
Dept., POPULAR WIRELESS, The Fleetway
House, Farringdon Street, London, E.C.4,
A postcard will do. On receipt of this an
Application Form will be sent to you post
free immediately. This application will
place you under no obligation whatever,
but, having the form, you will know exactly
what information we require to have befere
us in order to solve your problems.

LONDON READERS, PLEASE 'NOTE :
Inquiries should NOT be made by ‘phone or
in person at ¥lcetway House or Tallis House.
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But no arrangement that I can find will
give good qunality when using a small pentode
for extra volume, though perfect with ordinary
output valve. Please say how this difficulty
can be overcome.”

We are afraid that you are attempting the im-
possible. In supposing that the péntode-is capable
of high magnification you are correct, but it éan handle
only a comparatively small input.

With the arrangement you deseribe you are
expecting it to handle the output of a sensitive
detector stage that bas’. becn amplified at low
frequency before ‘reaching the pentode. This
magnification is too gréat to feed to a penfode
such as you are using, although it could bo handled
without distortiou by other types of output valve.

WHEN THE REACTION CONTROL WORKS
BACKWARDS.

R. R. G. (Pangbourne, Berks).—* The onl
thing I bave got wrong is,the reaction, whic
works well but has to be turned to the left to
increase, instead of to the right.

*“ The condenser used is a proper differential
type of the correct marking, but the terminals
are not arranged the samnc as on the diagram,
Should 1 have to get a.new condenser of the
correct make or can it be pnt right on this
one 7"

It is very easy to alter the direction of rotation
and make it increase, instead of decrcase, when
turned to the right. All you have to do is to lecave
the connection to the moving plates as at present,
but change over the wiring of the differcntial con-
denser's other two terminals. This wil! put the
matter right

Popular Wireless, October Tth, 1983.

“PEAK > AND *‘“R.M.S.””  VOLTAGES

T. D. L. (Cheshunt). —“The output valve
I was thinking of using (D.0.24) is onc of the
high-magnification type, and the makers say
it will give a very large output for a grid-
input voltage of 24V. R.M.S’

“Does this mean that 24 wvolts is the
highest voltage that the grid will be called
upon to handle during reception ?

No. The highest (or “peak’) voltage may be
greater than 24, because an R.M.S. voltage is only
707 x maximum (or ** peak ') voltage. [l

If the R.M.8. voltage is 24, the peaks of the
gliternl;tmng voltages will thius be approximately

volts.

THE LISTENER'S NOTEBOOK

(Continued from page 144.)

The great-problem now with poultry keepers,

according to Mr. Newman, is to replace the one-year

sprinter by the long-distance stayer. This was a
typical remark of Mr. Newman’s.
* * *

Next there was Mr. Vernon Bartlett reading from
his earefully prepared‘ script—this time to children—
on the meaning of recent political events in Germany.
It was a remarkably Iucid account, and no school-
hoy should he hazy about the Nazi movement now.
This was the second talk to schools to appeal to me
strongly this week.

* * L
Dr. Fred Stoker on * Soil and the Garden ** and'the
Production Director on the “ Radio Dramna Festival ”
represent vet other types of talkers with character-
istics common to each other. Among the rest
were a number of the old gang, besides several new-
comers all pleasing to listen to, despite the funda-

mental difterences in type.
* *

*

It is good for talks that there are these differences,
If broadcast .speech were moulded to one pattern it
would lose much of its appeal, for listening would
become a boring occupation. It is because of these
ditferences that talks seldom: lose their freshness.

ECKERSLEY EXPLAINS

(Continued from page 145.)

reproduction, we must hear something worth
while to make us forget the technicalities.

I hope, when my obituary comes to be
written, that someone will say that I
worked my hardest in the interests of
Mr. “B” and Mr. “D™; that I strove
as a technician, to improve the art so that
the sounds issuing from the speaker were
in themselves pleasing as music ; and that I
strove as a publicist-journalist—what you
will—to bring constructive criticism to
bear upon authority so that our pro-
grammes might make us more easily forget
that the technics of the art were still
imperfect.

1 sometimes wish I had more support
from Mr. “B” and Mr. “D.” Goodwill
and good luck to Mr. “ C,” and bad cess to
ye, Mr. “ A ™!

ELECTRONIC MUSIC.

The Editor, POPULAR WIRELESS.

Dear Sir—we should like to congratulate you on
publishing the articles on the Valvonium. It is
somewhat surprising to find how little interest has
been - shown in this country in electronic music.
In most other countries an enormous amount of
rescarch has been and is being carried out on the
subject. It may surprise your readers to know that
there are some three hundred patents covering various
types of electronic musical instruments. There can
be little doubt that this method of sound produetion
will play a very important part in the design of
musical instruments- of the fubure. In giving a
lead in the way you have done, we feel that you have
rendered real  service. We arc exhibiting the
Electronde, another type of electronic musical in-
strument, at the International Inventions Exhibifion
in. London from 4th to 14th October. We should
like to extend a very cordial invitation to your
readers to visit us there.

Yours faithfully,
The Electronic Music Development
Co., Ltd.
F. HARWoOD. Dircetor.
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ROUND THE RECORDS

(Continued from page 156.)

combinations quite a lot, so I should not
be surprised if this *‘ classic ” were to stage
a come-back on somebody’s record. The
Jast I remember is the banjo version of
Eric Peabody on a ten-inch Columbia.

Ray Noble is as good as ever—if not
better—in ‘‘ Roll Back the Carpet” and
others in the recent H.M.V. lists, while I
was glad to hear Joe Venuti again, on
Columbia, playing * Hiawatha's Lullaby.”

The “hot merchants” will like the
Louis Armstrong selections on the recent
twelve-inch H. M.V, but to the normal-
minded twelve inches is too much at a time.
I wonder why * Ain’t Misbehavin’,” one
of Louis’ best, was omitted.

Sandler chooses a peculiar rendering of
Liddell’s famous ‘‘ Abide With Me ”* when
he plays a violin solo to the accompaniment
of a cinema organ on a Columbia disc. The
organ reproduction is magniticent, and
though the record is extremely good T wish
that it had been given those extra two
inches. It is a ten-incher, and deserves
_more playing time.

Well Worth Hearing.

Brass-band lovers will welcome * Colonel
Bogey ” on Regal Zonophone. It is ex-
cellently played and perfectly recorded.
Try it on your radiogram, and if it is not
really good look to the set—it’s not the
record.

The Four Musketeers are excellent. in
“ Shuffle Off to Buffalo,” a recent Columbia
record of the film hit. The voices blend
perfectly, and the recording is a joy to
listen to. Get it just for that, even if you
are not keen on that type of number.

Two organ discs of Grieg’s *‘ Peer Gynt
suite, on H.M.V., will find' a ready sale.
The organist is Thalben Ball, and the
rendering is naturally excellent—so is the
recording. I did not relish the idea of
* Peer Gynt "’ on an organ before I heard
these records, but I think differently now.

K. D..R.

ELECTRON COUPLING

{Continued from page 166.)

Jatter must clearly rise and fall in accordance
with the local oscillation output.

In other words, the local oscillations are
“mixed ” with the signal oscillations
through a coupling which is purely elec-
tronic in action and does not involve either
inductance or capacity.

Bearing in mind that the shaded portion
really forms an extra cathode, we see thag
complete electrode system consists of a
three-electrode ““ oscillator ” 1, "2, 3,
coupled to a four-electrode group operating
as a combined mixer, detector and am-
plifier (the three electrodes 5, 6, 7, plus the
‘“shaded cathode”). In addition the
extra screening grid 4 serves to prevent any
undesirable capacity coupling between the
upper and lower group of electrodes.

This latter point is of considerable im-
portance, since it means that a large
negative grid bias can be applied to the
signal grid 5, for .the purpose of automatic
volume control, without interfering in any
way with the operation of the * local
oscillator ” group of electrodes.
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revolution!

Now*

Double capacity ;oo v

L.T.80;

v 11]6

Y()!! CAN GIVE UP

dry battery

EXPENSE

MANCHESTER

STAND

94

PLATE-LESS-NESS REMOVES ALL OBJECTIONS TO H.T. ACCUMULATORS

1. vou endured the constant expense of dry batteries
— because H.T. accumulators were so unwieldy. Or
perhaps you put up with the existing type of accumulator ?

: 2. To-day there is no need for either. The invention

| of the Block plate-less cell, with its double capacity, permits
| a H.T. accumulator that is half the usual bulk—60 v., 5,000
m.a.h. from a coloured bakelite casket hardly bigger than a

dry battery !
3. Give up the old expense, the old

This Block L.T. nuisance. Give yourself the economy (and

accumulator is no 3 .

‘I;zgger lhan}an or- comfort) of H.T. in its modern, most
inary 40 a.h. type,

yer lasts twice as Perfect, cheapest form.

| long percharge! As .

in all Block cells, v. 5000 m.a.h. 143"x4§"x53” lid.

itscylindrical nega- 60 Weight 16 Ibs 37/6

tive is also the cell’s g = ey

container, the posi- v. 5000 m.a.h,8-3/16"x4§"x5¥" lid.

tive being a central 30 Weight 8 Ibs 21 /=

column. No grids e

needed, therefore

more ‘aclwe ma-
terial?  and less

weight; also its ¢ir-

I-!ﬁl C!K

LATE LESS ACCUMULATORS
Block Batter.es Lid,,Abbey Rd.,Barking, Essex. Tel : Grangewood 33467

action.
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%« to men wheo
want careers

ADIO

tn the sign language
of the

Broadcasting Room

this symbol means

“Announcement.’’

ANNOUNGEMENT

The 1.C.S. Radio Courses covér every phase
of radio work, from the recquirements of the
vouth who wishes to make wireless engineering
his career to the man who wants to construct
and maintain a broadcasting set for his home.

The Radio industry is progressing with
amazing rapidity. Only by knowing thoroughly
the basic principles can pace be l\ept with it.
Our instruction includes American broadcasting
as well as British wireless practice. It is a
modern education, covering every department
of the industry.

OUR COURSES

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

There is also a Course for the Wireless
Salesman. This, in addition to inculcating the
art of salesmanship, provides that knowledge
which enables the salesman to hold his own
with the most technical of his customers.

We will be pleased to send you details of
any or all of these subjects. Just fill in, and
post the coupon, or write in any other way,
stating which branch of Wireless interests you
—the information you require will be forwarded
‘at once.

International Correspondence Schools, Ltd,,
Dept. 161, International Buildings,
Kingsway, London, W.C.2.

Without cost, or obligation, please send me full
information about the Courses have marked X

COMPLETE RADIO

_RADIO SERVICING.

RADIO EQUIPMENT

- RADIO ‘SERVIGING AND SALESMANSHIP
WIRELESS ENGINEERING

WIRELESS OPERATORS'

oaooan

Name..voeeos. P25 000 0g boee

Address........ USSR o L

‘k:lllfl!llllllllll CLTETIPLITIEE LD LR ELELLLLLLICE LI R A Lt

EUROPEAN BROADCASTERS

For the benefit of readers who listen to distant transmissions we give below a
list of European broadcastmg stations, together with their wavelengths and the:

Popitlar Wiréless, October Tth, 1933.
enas sasesensanes esan .,.._,.(.

names of the countries in which they are situated. Thxs information will be :
brought thoroughly up to date and republished fortnightly in *‘ Popular Wireless.”” &
Next “week we shall be giving a list of the short-wave stations that are receivable :
in this country, and ¢this will subsequently appear in revised form each month, =
x sssrnseas sonssAEsessNIsATINEsEsRENCIDIRIRNANEPIINSE T s *
Metres. Station. | Metres.| Station.

196 Karlskrona (Sweden) ( 364 Bergen (Norway)

201-3 | Jonképing (Sweden) 368-1 | Fredriksstad (Norway). (Relays Oslo) .

203 Kristinehamn (qweden) 368-1 | Seville, EAJS5 (Union Radio); Galieia

204 Givle (S3weden FAJ4 (Spain); Bolzano (ltnl)) ; Hel-

205-5 | Ornskdldsvik (Sweden) sinki (Finland) (reloys Lahti); Kharkov,

207 Boras (Sweden) RV20 (Russia)

209-8 | Magyarovar and Miskolc (Hungary) 370-4 | Radio, LL, Paris

211-3 [ Newcastle 372 Hamburg (Germany)

214-3 | Aberdeen . 3764 | Scottish Regional (Falkirk)

216 - Halmstad (Sweden) .381 Lwow (Poland)

217 | Karlstad (Sweden) 3851 | Stalino, RV26 (Russia)

217 Konigsberg (East Prussia).(Relays Heilsberg) 385 Toulouse (Radio) {France)

2185 | Salzburg (Austrin). (Relays Vienna) -3£9-8 | Leipzig (Germany)

218-5 | Plymouth 394 Bucharest (Roumania)

219-9°| Bésiers (Krance) 398-9 | Midland Regional (Daventry)

2229 | Hiiliksvall (Sweden) 403 | Sottens (Radio Siisse Romande) (Stwifzer-

gggg ggrk (msl}i uI;reL 1\i‘itmte)_ die (F ) land)
. canp, jo-Normandie (France] i

227-4 | Hanover (Germany). (Relays Hamburg) 408 K:to“ itz (Poland) -

227-4 | Fiensberg (Germany). (Relays Hamburg) ga Athlone (Irish Free State)

231 Malmg, Helsingborg and Umea (Sweden) 416‘ %"‘;at (Morocco)

2322 | Kiel (Germany). (Relays Hamburg) 9-5 Mer e (Gerul\any)

235 | Lodz (Poland). (Erperimental Station) 424:3 | Moscow, Stalin (Russia)

235-5.( Kris‘inusand (Norway) 424-3 | Madrid,-EAJ7/(Union Radio)

237-2 | Bordeaux, Sud-Ouest (France) 4304 | Belgrade (Yugosiavia)

237-2 | Nimes (France) &5'8 %mkm()%lt: l(~é;weden)

x ! - i ome ¥y .
gggﬁ g&cﬁ?ﬁr(?ﬁxﬁ?‘?f‘ Bl Manich) 447-1 | Paris, Ecole Supérieure, PTT ; Rjukan
242-3 | Belfast (N. Ireland) (Norway), Notodden, Alesund-(Norway)
2441 | Basle (Switzerland). (Relays Beromiinster) 4503 | Madona {Latvia). (Relays Riga)

2459 | Berne (Switzerland) (relays- Beromiinster)-; 453 Agen (France)

Eskilstuna, -Siffle (Sweden) (relays -Stock- 453-2 | Milan (V 1ge1_1tmo) (Italy). (Relays Rome)

holm); Cassel (Germanv) (rclays Frank- 453-2 | San Sﬁb:\“mﬂ EAJ8; Pori (Finland);

furt) : Linz (Austria) (relays Vienna) ; Danzig ; Klagenfurt (Austria) (relays

Tu ri(u (Abo) (Finland) (relays Vienna) ; Porsgrun (relays Oslo), Tromso,

Helsinki) Al;odom()ll‘lo)rwn)) Uppsala (Sweden) (relays

F R Stockholm

gﬁ; U }‘lﬁ;e:t'fes(%?g )'Vi((g?'f'ﬁlﬁl;{:é?") 459 B;r%n}gns_tter 1(Sc(}ix)wei7.eriscﬁér' Landessens
252 | Barcelona, EAJ15 (Assoe. Nat.) (Spain) -} den (Switzerlan

253 Gleiwitz (Germany). (Relays Breslau) | 265'8 ) %}Ons li\ Doua, PIT (ance)
255 Tonlouse, PTT (France) 73 \Yzmgen herg ( ?“ﬁ“-‘)

257 | Horby (Sweden). (Relays Stockkholm) 330_ *P"ml Rglm';]& 1( ,“]'('?heS'ef)
259-3 { Trier (Germany). (Relays Frankfurt) 488 8 T”.‘.“g; « zecNos opa ia)
259-3 | Frankfurt-am-¥ain (Germany) 595'8 FI“’“ e'“i ( l?r““Y)
261-6 | London National and West, National 500'8 B oreml:e I({t"‘ ¥) Belgium)
263-8 | Moravska Ostrava (Czechoslovakia) 509 Brussels No. 1 (Belgium)
2654 | Lille, PTT (France) 517 Vienna (Bisamberg) (Austria)
267-4 | Nyiregyhaza (Hungary). 225 ﬁ’g“. (‘{‘a.tvxa) )
%63_'3 Valencia (Spain) 533-6 | Pn“l:;‘;no(g%rxllr:a;l”
S804 | Do, (Eypmem):, (Retays Hamburg) 542 | Sundsvall (Sweden)
279 Rennes, PI'T (France) 550-5 | Budapest No. 1 (Hungary)
273-7 | Turin (italy) 560 Kaiserslauteen (Germany). (Relays Blunich)
2765 | Heilsbery (Germany) 560 Augshurg (Germany). (Relays Munich),

79 | Bratislava (Czechosbvakia) 563 _gllnob(l’ol;nd).
281 | Copenhagen (Denmark) 5es renoble (France) —
2822 | Lisbon CT 1AA (Portugal) 570 Fé:lkt)prg)-lm-Bmlsgau (Germany). (Relay

ation
283 Innsbruck (Austria). (Relays Vienna) 574-7 |- Ljubljana (Yugoslavia)
{Germ'm Relays (Berlin, Magdeburg, Stettin) 880 Lausanne (Switzerland). (Relays Soltens)

2848 | Lyons (Radio-Lion) (France) 899 Oulu (Uleaborg) (Finland)
286 Montpellier (France) 720 Moscow, (Experimental) (Russia)
288'5 | Bournemouth (Relay Station) 760 Geneva (Switzerland). i
2885 | Scottish National (Falkirk) 825 Sverdlovsk, RV5 (Russia)
201 Viipuri (Viborg) (Finland). (Relays Helsinki) 840¢ Budapest (Hungarv) -
293 Kosice (Czechoslovakia) 857 Leningrad (Russia)
203 Limoges, PTT (France) 937 Kharkov (Russia)
208-1 | Hilversum (Hclland) 000 Moscow (Russia)
298-8 | Tallinn (Esthonia) 1034-5 | Kiev (Russia).
301-5 | North National (Manchester) 1071-4 | Titiis (Russia)
304 Bordeaux Lafayette, PTT (France) 1083 Oslo (Norway)
307 Zagreb (Yugoslavia) 1117 Moscow, Popoff RV58 (Russia)
309-9 | West Regional (Washford Cross) 1153-8 | Kalundborg (Denmark). (Relays Copen-
312:8 | Genoa, (Italy) hagen)
3128 | Cracow (Poland) 1171-5 Tashkent RV11 (Russia)
312-8 | Radio Vitus (Paris). 1191 Lnxembourg
315 Maraeilles, PTT.(France) 1200 Reykjavik (Ieeland)
318:8 | Naples, INA (Italv). (Relays -Rome) 1200 Istanbul (Turkey) o
319 Dresden (Germany). (Relays Leipiig) 1220-5 | Boden (Sweden). (Relays Stockholm)
322 Goteborg (Sweden).. (Relays Stockholm) 1304 Moscow, WZSP8 (Trade Union) (Ruassia)
325 Breslau (Germany) 1350 Tunis-Kasbah (Tunisia)
328-2 | Poste Parisien(¥rance) 1354-4 | Motala (8weden). (Relays Stociholm)
331-5 | Milan (Italy). 1380 Novosibirsk (Russia)
3335 | Poznan (Poland) 1411 Warsaw I (Poland)
335 Cadiz (Spain) 1445-7 | Eiffet Tower, FI,, Paris
338-2 | Brussels II (Belgium) 1481 Moscow (Old Komintern) (Russia)
341-2' | Brno (Brunn)(Czechoilovakia} 1538 Ankara (Turkey)
345 Strasbourg, PTT (Franee) 1554:4 | Daventry National
348-8 | Barcelona, EAJ1 (Spain) 1635 ‘Berlin (Deutschlandsender) (Germany)
351 Lenlngnd RV70 (Russia) - 1725 Radio Paris
3521 | Graz (Auafrm) (Relays Vienna) 1796 Lahti (Finland)
358 London Regional (Brookmans Park) 1875 Radio-Kootwijk (Holland) (Hiiversum pros
3605 | Miihlacker (Stuttgart) (Germany) gramme)
364 Algiers (N. Africa) 1935 Kaunas (Kovno) (Lithuania)
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THE MIRROR OF THE B.B.C.

{Continued from page 144.)

carrying out. This cleavage is already so
serious that I prophesy an early revision
of the whole elaborate scheme.

Better Empire Programmes. .

Letters from overseas provide evidence
that the short-wave transmissions of the
B.B.C. are becoming much more acceptable
where they can be received in the Dominions
and Colonies. I believe the reason for this
is that those responsible for the Empire
programme are no longer so conscious of
their  special responsibilities and are
dealing with their work in much the same
way as do their colleagues in the home-
programme service.

Much depends on steady development of
the Empire programme, and it is good news
in this direction that Captain Cecil Graves
does not propose to give them up in order
to manage the estates left to him by his
late uncle, Viscount Grey of Fallodon.

~ THE LINK BETWEEN

(Continued from page 152.)

more ‘' homely ** about the Manchester way of doing
it. However, that is just by the way.

The main point is that, fresh from a tour of Man-
chester's own Show, I feel compelled to urge all our
North Country readers to make a special point of
going along to the City Hall. It is certainly the
most ambitious Show that Manchester has ever secn,
and very well worth a visit.

Class «“W.B”

My periodieal *‘ pat-on-the-back ©*° goes this
week to W.B. with particular emphasis on the
“B"”! For the Whiteley. Electricat Radio Co.,
Ltd., not content to rest on the laurels that they have
justitiably earned in the speaker world, have recently
produced a range of Class B components which
does them credit.

W.B. ‘“ Mierolode * moving-coil speakers are al-
ready firm favourités. That their new range of
Class B apparatus will meet with equal success is
obvious from the excellence -of the lines available.

The new W.B. Class B products include a heavy
duty tapped output choke, a heavy duty ‘ driver *
transformer and two completely self-contained
wunits for converting any ordinary battery set to
Class B.

I am not quite certain whether literature is yet
available for these new W.B. lines, but if interested
readers will kindly send me the usual! posteard, 1
shall be pleased to make arrangements (N 55)
for full details to be forwarded. 0. .

Another Fine Catalogue.

The catalogne standard this vear is higher than
it has e¢ver been, and many of tlie booklets now being
offered are almost small text-books in themselves.

The latest one to reach me—the 1934 version of the
Westinghouse “ All-Metal Way ""—is no exception,
in fact, if anything, I should feel strongly inclined
to place it among the first half-dozen of the most
worth-while catalogues available.

t really is an excellent effort, and one which, in
my opinion, should be in the hands of every home
constinctor. The subjects dealt with are instiue-
tional as well as constructional, and the ciicuits
alone arc of the greatest intercst.

Naturally, it is eminently suitable for inelusion
in *“ P.W_g" posteard literature scheme, and since
} an; contlldent, that the demand wi{{l be a heavy one,

strongly advise you to make
carly application. (N°~ 56)'

sosunsncnusacncsnanansancnnsnsancansannssanunasan

OUR POSTCARD SERVICE
Applications for trade literature mentioned in
these columns can be made through “ P.W.”
by quoting the reference number given at the
end of the paragraph., Just send a postcard
to G. T. Kelsey. at Tallis House, Tallis Street.
E.C.4. Any literature described during the
past four weeks may be applied for in this
way just quote the number or numbers.

THE NORTHERN STAR
In the list of components for the
Northern Star two 100,000 ohm resistances
with terminals or wire ends were specified.
This should have read one 100,000 ohm
resistance with terminals or wire ends.

*llll-lll-llll-lllllll
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The VALUE of
T.C.C. RESEARCH
to YOLI....

EVERY T.C.C. announcement has been a plain
statement of fact—of achievement.© No extrava-
gant claims have been needed. Year by year
T.C.C. research has been going on, large sums of
money have been expended on pioneer work, the
best brains employed. The T.C.C. eflorts have been
rewarded. Every development of note in condenser

practice

has emanated from the T.C.C. laboratories.

The tollowing facts provide the reason for the won-
derful confidence held by set designers, 'serious
expertmenters and amateurs in T.C.C. Condensers

1906

1914

1915
to
1918
1920

1922
1926

1927

1928
1929

1930

1931
1932

1933

MILESTONES IN RADIO HISTORY

. higher conductivity—and greater reliability.

T.C.C. founded with factory operating solely
on Condensers and artificial line for submarine
cable work.

T.C.C. introduce Mansbridge Condensers, ana
manufacture under original licenses.

T.C.C. working on Condensers for War Office,
Admiralty—Air Scrvice—etc.

T.C.C. manufacture heavy duty Transmitting
Condcnsers.

T.C.C. manufacture Power Condensers.
T.C.C. contract with B.B.C. to supply Con-
denscrs for 2LO.

T.C.C. discard Mansbridge type, and introduce
Rolled Condensers using Aluminium Foil of

T.C.C. introduce Dry Electrolytic Condensers of
very high capacity for low tension smoothing.
T.C.C. introduce Dry Electrolytics for 100 volt
working.

T.C.C. introduce Moulded-in Mica Condenscrs
—the now famous * M ™’ Type.

T.C.C. introdiice Non-inductive condensers.
T.C.C. introduce-W'ct Electolytic Condenscrs.
T.C.C. manufacture Dry Electrolytic High
Voltage Condenscrs—(550v. pcak?.
T.C.C. first to publish Surge Voltage rartings ot
paper condensers.

T.C.C. tesearch still building up data, still
adding. to its specialised knowledge so that
Radio Technicians may have available not only
a " pedigree ' range of condenscrs, but a range
ahead of time.

The Telegrapt Condenser Co., L4d., Wales Farm Rd., N. Acion, ¥'.3

= B b 8
ALL-BRITISH

CONDENSERS

Q 3645
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{#ulo/ .
SOLD YOUR

Instantly you get astonishing new clarity
of reception by connecting ‘up the AIR-
CLIPSE in place of your present aerial.
Selectivity is amazmgl) improved. The
Airclipse is not another gadget—not a con-
denser. It is an auto-inductive aerial
that filters incoming signals. 1t eliminates
lightning danger ; disposes of untidy wires;
fits inside or outside the set.

A dclighted user  writes :—* Sensitivity
was far above what-I expected from it. My
friends are alsd much impressed.”’

PROV. PAT. 9I77IY3

AIRCLIP

AUTO-INDUCTIVE AERIA

FOR AC.MAINS AND BATTERY SETS

Of all dealers or direct from:

AIRCLIPSE LTD., 182, VAUXHALL BRIDGE-RD,,
LONDON, S.W.1. 'Phone : Victoria 5022,

‘" We're’ Fluxite and | Here is an EXPERT—
Solder— that’s plain to see |
the reliable pair ; Were SURE of 1

Famous for Soldering— welcome—
known everywhere ! Fluxite and me ! ”

See that Fluxite and Solder are always by you
—in the house—garage—workshop—anywhere
where simple, speedy soldering is necded.

ALL MECHANICS WI/LL HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING

Al Ironmongers sell Fluxite in tins; 4d.. 8d.,
1s. 4d., and 8d. Ask to see the FLUXITE
POCKET SOLDERING SET—complete “with ' foll
instructions—7s. 8d. Ask.also for our. leaﬂet on
HARDENING STEEL with Fluxite.: -

FLUXITE LTD. (Dept. 324), Rotherhithe, S.E.16

FOR ALL REPAIRS'

cewmensiasianaseanane S
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TECHNICAL NOTES

Some diverse and ‘informative jottings about interesting aspects
of radio.

By Br. J. H, T. ROBERTS, F.Iust.P.

4 efsszeisnessnsNORsOESD

Motor-Car Radio.
ONE of the coming developnterits of radio
is undoubtedly1t3 apphcatlon to motor-

t tars, and, @s “you- no doubt know, a

this"'moment mak[gg qrra,qge,me.nt_s, for the
fitting of radio sets as_standard equipment
in their cars next season. At the Radio
Show a number of sets- and also various
components and fittings were on -view
designed for this. object.

The use of a radjo set in a car presents a
number of peculmr difficulties which would

not, perhaps, oceur to you at first. For one -

thing, the question of the controls of the
set obviously has to be carefully thought
out, because it is desirable that the driver,

- even if in the car alone, can operate the set

without his attention being distracted from
the controls of the car itself. This means
having the set tucked out of the way but

the controls readily available either on the

dashboard or close to the steering wheel.

Noise Suppressors.

On the purely technical side there is the
important question of interference from
the electrical system of the car. A D.C.
generator with. sparking- commutator, an
high-tension system and a set of four or
six sparking plugs in full blast present, as
you can well imagine, a nice little battery
of interference generators, and the high-
frequency radio waves sent oiut from the
various leads want a bit. of cutting out
when they reach the radio set.

Already, however, manufacturers are
busy on the job, and amongst other things
the Dubilier Condenser Company have
produced a set of specially designed motor-
radio “ suppressors.” These consist of re-
sistances placed in series with each sparking
plug and with the distributor to the spark-
ing plugs.

The * suppressor ” acts by choking out
the radio oscillations generated by the
spark. In the case of a four-cylinder car
there will be five of these suppressors, one
to each plug and one to the distributor,

whilst in the case of a six-cylinder car there-

will be seven suppressors.

Local Interference:-

In addition to this, special condensers
are made for getting rid of the interference
from the D.C. generator aud also that from
the ignition-coil interrupter.

Quite apart from discovering how to cut |

out these interferences in what you may call
ordinary “indoor” conditions, you have
in actual practice mechanical vibration
when the engine is runming, also high
temperature, moisture and weather con-
ditions, and the suppressing devices have

to -be manufactured with one eye on the |

electrical conditions and the other on all
those other conditions to which they will be
subjected when on the road.

Battery Load.

Before lcaviiig the question of radio in
motor-cars I should mention another little

| point, which is really very obvious when

you think of it, but which is sometimes
overlooked ; the point is-the additional
load which is thrown uponthe car battery
in supplying the current for the valve
filaments.

Already most car batteries are over-
loaded, especially in the winter-time, and
you will see that several hours a day of
extra -current for the set is going to make
matters worse rather than better. The
voltage of the average car battery jumps
about quite a lot, and this in itself presents
another problem for the valve designer,
because the efficiency and performance of
the valve must remain reasonably constant
even with quite appreciable variations. in
the low-tension voltage.

The electric generator on the car.can, as
a rule, be adjusted fairly simply to give a
somewhat increased output, and this ought
to be attended to if an extra load is going
to be thrown upon the battery.:

You will see from what I have said already
that it is not all beer-and skittles just
putting a radio set into a car, and there
are plenty of other points that are being
cleared -up which I have not mentioned
-above.

Capacity-Coupled Band-Passing.

When you are troubled with lack of
selectivity you can use a wave-trap, but,
as a rule, this means loss of signal strength.
If, however, a two-circuit tuner is used it
can be arranged so that there is really little

A “COMMON” CONDENSER

A
.{
e
X Gred
l W7k
h

The fixed condenser is common to both tuned
circuits, and so provides the coupling necessary
to produce'band-pass tuning:

or no-loss of signal strength, whilst sharp -

-separation of stations may be obtained.

There are several band-pass tuning circuits,
which differ from one another mainly in
the arrangement for coupling the two tuned
circuits. In the arrangement shown in
the accompanying figure the first tuned
circuit is the ordmary aerial circuit, whilst
a similar-one is’connected to the grid circuit
of the valve. Since these two tuning con-
densers are to be operated together, they
can be ganged. It will be noted that the
mid-point of the two circuits is connected
through a fixed condenser to earth, this

(Continued on next page.)
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(Conlinued from previous page.)

fixed condenser having a capacity of about
‘01 microfarad. There is a little dis-
advantage in this latter part of the arrange-
ment,'in that it puts the ganging out of
gear at the ends of the range. However,
this is not, as a rule, a serious drawback
and only involves some small amount of
loss owing to the unequal tuning. At the
middle of the dial the effect will not be so
noticeable.

Choke-Capacity Filter.

In order to use a choke-capacity filter
in a modern type of receiver the choke is
introduced into the anode circuit of the
power valve, whilst the Joudspeaker is
connected one terminal to earth and the
other terminal to the anode of the valve via
a fixed condenser.

If the choke-capacity filter is not actually
incorporated in the set itself and is to be
used as a separate unit, it will be necessary
to provide several terminals in order to
facilitate connecting it in. For one thing, a
pair of terminals will be necessary for the
loudspeaker and two terminals connected
to the ends of the actual choke, these two
terminals being connected respectively to
H.T. plus and to the anode of the valve,
whilst it is useful to have a further terminal
for connecting to earth. The terminals
connected directly to the ends of the choke
coil should he connected to the loudspeaker
terminals of the receiver, this having the
effect of putting the choke in series with the
high-tension supplv to the anode of the
power valve, as already mentioned.

Connecting the Unit.

There is, however, an important point to
be noted here, in that the ends of the choke
coil must be connected the right way round
to the loudspeaker terminals of the set.
The loudspeaker terminal which is directly
connected to the anode of the power valve
is the one which must go to the end of the
choke in the unit which is connected to the
fixed condenser and (via the loudspeaker) to
earth. If the connections to the sct are
reversed by mistake you will have the anode
of the power valve getting its H.T. supply
through the choke as before, but the H.T.
will be connected at the same time via the
condenser and loudspeaker to earth.

Accordingly you should make sure which
way round the output terminals of the set
are connected with regard to the anode of
the power valve and the H.T. supply, and
also it is a good plan to mark the terminals
of the choke-capacity umit in such a way
that there can be no mistake in the connec-
tion to the set.

Fading Due to a Bad Earth.

Without going into the merits of the
different types of earth, I still think that
the best and most convenient earth is a
sound connection to a cold-water pipe
where this runs well into the ground.

There are, however, some cases where a
cold-water pipe does not really form a
good earth, and in such a case it is well
worth while to try one of the chemical
earths as an alternative and see whether
any improvement is obtained.

The earth, like the aerial, comes in for a
good deal of neglect, and I know of in-
numerable cases within my own experience

{Continued on nexl page.)
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CLASS B iozaxer

SEVEN TIMES THE VOLUME
rrrep with Tie AMAZING 5-WAY AUTO ADAPTOR

SENSATIONAL OFFERS!

SEND FOR IT NOW
et l Y ON 7 DAYS TRIAL

If approved, balance
payable in 11 monthly
payments of 5/6. Car-
riage paid to your
door. Cash or C.0.D.
59/6 Carriage Paid.

Without Class B amplification your present

Battery Set is obsolete. Realising this, we have
produced this marvellous self-contained Unit comprising A;giﬂdd};ng‘::;‘;ﬁgteov‘vllt}??‘\‘ls%c Clbaas‘?eB
guardnteed Peto-Scott Class B Movmg-Conl Speaker, Class Output Va
‘B Transformer and Output Choke. B.V.A. Class B Valve, If desired. lhe Pilol Class B SPEAKER AMPLI-
Gives 7 times the volume . . . with mains auality and FIER is supplied in the
power, Low H.T. Lomump(lou No altem(mu to _your Tandsonte polished Walnut
D"‘“‘“' Set. SIMPLE TO CONNECT. JUST PLUG  (ubine! fliustuated. With
N e amazing 5- WAY Autotic Conhector and fretled back for perfect
gct beuen Radio NOW, We have made it easy for you to buy. boom-free Tone.
Cash or
SPECIAL OFFER TO “P.W.” READERS “ns 69/6
: l 0/« ALLOWED ON YOUR!: AR L
PRESENT SPEAKER- and. if approved, balance
.Scnd your prescnt Speaker. Carriage Paid with 5/- P.O. . in 10 monthly payments
:If a proved, balance payable in 10 monthly pwymenu: of.
sof 5/-. If your present Speaker is worth more than 10/. 2 urlhout Sjmher in part
.scnd us rul pumcnlan for special quotation. H erchanmye, 6/- with order
..... aesasses 4e0sssassnvasnestrassnasresrrrssrarran® andl, if approved, balance

n; %1 monthly paymenls

56, LUDGATE HILL, LONDON. E.C.4.
Telephone: City 5516,

No longer is it necessary to
et up and down to adiqst
the set. From your seat
anywhere in the room you
carr fade out uninteresting
stuff to a whisper with a
MODULA and by a turn
of a knob adjust the volume
just as you like it, a real boon
to wireless users—complete
MODULA as illustrated,
with 12 ft, cable, 2/11, or
with armchair strap, 4/--

HIVAC

Recommended by
Popular Wireless
for the

““p.T.B. ALL-
'WAVE THREE”

7'| '| THE BRITISH_PIX_€O. LTD. You need
2 / (Dept. 9), 118, Southwark S.G. 210 - 10/6
COMPLETE Strect, London, S.E.L H.210 - 4/6

Y. 220 - 12/6
Also for the
P.W. TABLEGRAM

MODULA 23u51er
CONTROL
e e
e e e —
NEW MODEL EXACT TUNER, 14/.. CROFT
TUNER (Something new), 9/-. Both tu%eorg

1 tu all . wavelepgths from® 200 to -m
x;tms nseend Zd\ stam;l)'] for particulars and circuits. $.G. 210 10/,6
EXACT MANUFACTURING_ CO H. 210 - - 4/6
Croft Works, Priory Street, COVENTRY. P. 220 - - 5/6

Write now for a
free copy of

OPEI}If NGS —
ENGINEERS!

Never before Eas enginecring offered such magnifi-
cent chances.  With the rise of the depression, the
industzy is literally teeming with ﬁrst class opportuni-
ties. ur 250-page Han book, *“ ENGINEERING
OPPO RTU NITIES,"” shows where the oppartunities
lie, and the easiest way to prepare {or then. he
Hundbook mves dclm s of I.Mech
A.M.L.C.E., GPO, e E)ums :
ulhncs Home-Study Courses in all branches
of Civil, Mcch., Elec,, Motor, Radio, and
ke 0 Talkie Engmeermg, Bmldmg,e:c J
% :nd explains our unique Employment
Dept. Send for this valuable
¢ Handbook toe-day—FRE E.
. BRITISH INSTITUTE OF
: ENGINEERING TECENOLOGY,
101, Shakespeare House, 29,
E Oxford Street, London, W.1

HE . "CT BAFFLE BOARD
L e e e b e Biireless | HIGH VACUUM VALVE CO. LTD, 113117 FARRINGDON R, E.C.
e e ———— e N EEE =D

Press. 3/6 each. carriage paid U.
ELECTA WIRE GRA'\"I
97, Sussex Rd., Brixton. London. S.W.9.

HIVAC

VALVE GUIDE “A»
[t gives cur complote range
of 2-voit, high efficiency,
tow cost- valves, together
with a comparative tabfel
of other makes and {heir
Hivac cquivalents.
Hivac Valves arve British
l,.-"-/ Madein our own Factory
‘/ QObtainable from all dcaler, lf
7, any difficulty, send us P.
/ address of nearest dcalcn

ﬂc




best components are incorporated.  You can-
obtain the exact oitput required for your
receiver. It is cheaper this way and . . . it's
an interesting job for a winter evening. Heay-
berd Assembled Kits are already assembled
and mounted—you simply do the wiring.
Easy blueprint” and instructions provided.
The illustration shows the Héayberd C.150
Mains Unit Kit, with metal case removed;
the Alternative Outputs are: 25ma. at 120v.

or 150v. ~Tappings: 40/110v. 76/

Var., 60/130v. Var. and 150v.
(Max). Guaranteed Three Years.
(Cut out this ad. and send TODAY, with 3d. stamps,
for 36-pp. Combined Handbook and Catalogue.).

e

HEAYBERD
MONARCH o THE MAINS.

& Co.,

10 FINSBURY

RADIO SUPPLIE S=———
%end your list of Radio needs for our quotation

STREET,
LONDON,
E.C.2.
One minute from

its, " Parts, Sets, etc. Everything in Radio
stocked, prompt delivery. 7 days’ approval. Cata.
logue free. Taylex & Standard Wet H.T. replace
ments stocked

Moorgate Station
P.TAYLOR, 9, GROVE ROAD, hALHAM, §.W. 12
LOUD SPEAKERS REPAIRED, 4/-

(Biue_Spot a Speciality, 5/-.)
Transformers and Hcadphones, 4/-. Eliminators, Mains
Transformers and Moving Coils guoted for. 4-Hour

Service, Trade Discount, Clerkenwell 9069.
¥. MASON, 44, EAST_.ROAD (nr, Old Street
Tube Station). LONDON. N.1.

1,000 RADIO VALVES GIVEN AWAY
Absolutely free, while stocks last. A matched set of
new season’'s all-British guaranteed wvalves
to every purcliaser of one of dbur new bargain 1934
i , 1816; S.G. I11, 22(6;

Triple Wave S.G. III, 27/6: CLASS B III,
29/6; Conversion Kit, 12/6; S.W. Adaptor,
6;: S.W. III, 22/6 (R.I. coils thioughout), also
S.T.400, 45/-. Post free. Cash or C.0.D. Full in-
structions with each*kit® Also hundreds of radio
components at lowest ligquidation prices
ever. 3d. stamp enclosed brings combplete lists ol these.
LONDON EAST CENTRAL TRADING CO,
{Dept. 21), 23, Bartholomew Close, London, E.G.1.-

super kit reccivers,

for building Mains Units
“There is much more “satisfaction in building
your own mains unit’, You know that only the

—EASY PAYMENTS—

¢ There’s no place like HOLMES.”
The .first firm to supply Wireless parts on easy
payments. Nine years advertiser 1 ‘‘ Popular
%Vireleas"' Thousands of satisfled  custainers.

We recommend

EPOCH SPEAKERS

De- Monthly

posit Payments
SUPER DWARF P.M, .. 23/6 4/4 5of4/4

20th CENTURY P.M. 35/- 4/10 7o0f4/10

11-in. SUPER P.M. ‘45/-  4/11 9.014/11
BS P.M. 84/- 17/8 1llot7/8

LISSEN Skyscraper 4 Kit 112/6 10/- 11of 10{3
TELSEN 325 Star Kit . 39/6 ° 5/5 Tof 5/5
EXIDE H.T. Accu. 120-v. 60/- 6/~ 9of 8/8
ATLAS Eliminator €.A.25 59/6 5/- 1llof5/6
BLUE SPOT 29P.M. .. 35/ 4/10 7of4/10
B.T.H. Pick-up Vol. Con. 25/- 4/8 50f4(8

A Parts for any Kit Sef. Any make of Speaker.
New Goods Obtained for Every Order.

Send us a Jist of the parts you require and the pay-
ments that will suit your convenience, and we will
gend you a definite quotation. Anything Wireless.

H. W. HOLMES, 29, FOLEY STREET,
Great Portland Street, London, W.1.
’Phone: Museum 1414,
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TECHNICAL NOTES

(Continued from previous page.)

where sets have been iniproved out of all
recognition by a little attention to the aerial

foreign stations, as well as crackling and
‘various other types of interference, are
liable to be much increased if you are using
" an inefficient earth. )

Converting to Class B,

.

Some of you who are desirous of convert-
ing an ordinary receiver for Class B out-
put may not perhaps know that you can
‘get the wholé of the necessary components
all complete and mounted on a chassis for the
conversion. Such a unit can be mounted in
the receiver if there is room, or, if not, it
can be put in the cabinet of the loudspeaker
or even, at a pinch, secured at some con-

" venient point of the baffleboard of the loud-
speaker.

It is, however, preferable to keep it in,
or upon, the cabinet of the receiver itself
rather than to mount it in the loudspeaker
cabinet.

Crackle Eliminators.

Concerning interference due to static
and all kinds of noises from electric signs,
motors, lifts, ete., several devices have
from time to time been put on the market
for cutting out these noises. .

I think you will agree that there are few
things more irritating than the various
sorts of interference mentioned above, and
some sets are peculiarly liable to pick them
up. If, therefore, a real eliminator of local
interference could be obtained. at a reason-
able price, it would undoubtedly be a great
boon. )

Anti-Interference Units,

Some of the devices at present available
are fairly good, whilst one or two that I
have tried have been of no use at all. 1
have never tried anything yet which com-
pletely eliminates the interference, but
perhaps I should hasten to add that it is
by no means a simple problem—in fact, it is
a very difficult one—to cut out all these
interferences.

Some people maintain that they cannot
be cut out altogether at the receiver itself
and must be dealt with at the source—that
is, for example, by fitting something to the
lift-motor or to the electric-sign machine
and so on. This latter involves co-operation
with another party, and from the point of
view of the radio listener is not nearly so

his own set.

The Dubilier people, by the way, have
designed and manufactured various kinds
of “ anti-interference units® and filters
suitable for use in connection with electric
motors, refrigerators, violet ray and electro-
medical apparatus, ete., and if you are
troubled seriously with local interference
of this kind it is worth while getting into
touch with them.

Mains and Battery Sets.

We see and hear so much of all-electric
sets that we are rather apt to get the im-
pression that these sets are in the majority.
On the contrary, I know from friends in the
trade that battery sets still very much out-

number electric sets, and this no doubt
accounts for the great prosperity of the
various battery makers in the industry!

convenient as a device for simply-fitting to-

or earth—or both. Incidentally, fading on |
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Of course, as time goes on the all-electric
set is undoubtedly ‘the ideal to be aimed at,
but there are lots and lots of people who
have no electrfic-light supply available or
whd,. for ‘some other reason, are unable to
use an all-mains set,

A Common Practice.

For the same sort of reasons there are
large numbers of people who use electrical
‘reproduction for their reecords, butiwho play
them through the amplifier of:the radio set.
With all the various radiograms. upon the
market you might think that.everybody
who wanted electrical gramophone repro-
ductionn would go in for a radiogram ; but
in point of fact there are large numbers .of
people who, as I say, use the pick-up and
the amplifier of the set.

The Solution.

The radiogram operated from batteries
has not up to the present been quite so
‘popular as might have been expected, but
with the coming of quiescent push-pull
and Class B amplification there seems no
reason why the battery radiogram should
not take the place of the ordinary pick-up

*u;-1----------------------1--uu.u--n-----:--*

STARTING
NEXT WEEK

A Special Supplement for Beginners
“entitled

RADIO STEP-BY-STEP

also
In the same number

HOW TO BUILD

THE NON-BOOM BAFFLE

Simple but Effective

¥

reproduction via the radio-set amplifier.
There is no doubt that to have the whole
thing in the combiped form of a radiogram,
quite apart from the question of the con-
venience, is a great advantage technically,
because all the leads are correspondingly
shorter and everything can he arranged so

.as to get over the various interferencce and

distortion effects which are so liable to

"creep in when using an outside pick-up.

Screens.

"When you are passing leads through the
holes in a screen, remember that the sharp
edge of the hole is very liable to cut through
the insulation of the lead and a short circuit
may easily result. I have actually seen this
sort of thing happen many a time. It is no
good assuming that the lead will remain

" stationary, because all the parts of the set

are liable to shift even a little owing to
vibration ; and if this goes on long enough,
and the edge of the hole happens to be
particularly sharp, the insulation will be
cut through.

It is better to slip a short length, say an
inch or two, of systoflex over the conductor
at the part- where it passes- through the
screen, as this is pretty tough and, in any
case, gives an additional thickness of in-
sulation. The really “ professional” way
to do the thing is to insert a nice ebonite
bush into the hole in the screen, but this is
rather more trouble and is not absolutely
necessary if you usc the extra thickness of
insulation as mentioned above.
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PUSH-PULL CIRCUITS OF THE FUTURE
Writing for the Microphone

FROM
BATTERIES
TO A.C.

EVERY ( D
WEDNEPRICE 3

| r',U\PPLEMENT
,.«R::BEGI NNERS,

" MOVING=-COIL
SPEAKER

replaces haphazard matchmg and improves your set unbelievably!

WRITE FOR THE FOLDER  550W rasio Works. Mansreld:notts, s
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design, construction,
performance, price

Design is -of paramount importance, the foundation
. on. which depends the uitimate performance of a
reproducer.
For this reason the R. & A. research department is
constantly studying the problems of sound repro-
duction,.and the result is to be found in the uniform
high quality of performance inherent in every R. & A.
Reproducer.
Ask your deater to demonstrate any R. & A. model.
Compare its performance with that of any similarly
priced instrument and you will appreciate a superiority
which is acknowledged by the leading Set manufac-
turers who are fitting them as standard in their 1934
models.

The complete range comprises:
TYPE 60 ” Differential Armature - 21/~
“BANTAM ” P.M. Moving Geil (Two models) 27/6
“ CHALLENGER ” P.M.M.C. (Five models) 35/=
“ ALPHA ” P.M.M.C. (Two models) 52/6
“VICTOR” P.M.M.C. with 6-ratio Transformer 70/~

Each 1model (except TYPE 69) is fitted
with Trensformer specially designed
to match the impedanee of the valve
with which it is to be operated.,

REPRODUCERS & AMPLIFIERS, LTD., WOLVERHAMPTON.

rpx‘l"l

IBI!ITAINS FOREMOST
—REPRODUCERS—

WIRELESS Oclober 14th, 1933.

The
1933 Mother
and Father

in fact all the family—enjoy Daily

Sketeh, unless it’s when they’re
disputing who’s to have it next. For
it’s the newspaper with Special
Features in it for everyone, grandma
to twins, and they all want it at
once.

Mum always has it first (that’s to
say after Dad has finished Candidus)
for she wouldn’t miss a word of
Modestina’s household hints . . .
thus allowing Gran plenty of time
to study the most lucid wireless page
published, before the music starts.
That leaves all the rest of the day
for all the others—unless of course
they have two Daily Sketches—
which really isn’t such a bad idea!

And above all, those magni-

ficently produced exclusive
newspictures that almost

talk as they show you the
world at a glance.




N e
Popular Wireless, October 14th, 1933. 181

MANUFACTURERS
& PURVEYORS OF
ELECTRIC LAMPS
BY APPOINTMENT

PURVEZORS OF
ELECTRIC LAMPS
BY APPOINTMENT

SOME
-~ TAKE
CHANCES

I

I

If you have money to burn, try what
valves you like. Some cost less than
Mazda, some claim more. A great
many people have discovered that
actually not one of them  does
more, that most don’t do so much !
Of course, you don’t have to believe this. You
can prove for yourself—with your own money.
Or you can listen to experienced people, like
set manufacturers or first-rate wireless dealers.
They’ll give you an opinion of Mazda. And
ﬁﬁ"ﬁ if you like to take it, you'll get a lot more

Y pleasure from your wireless at far less cost,
Ilqua Radis Vialves are marfacinred in G#. Britainfor The British Thomson- Houston Co.L4d., London 8¢ Rugby

THE EDISON SWAN ELECTRIC CO. LTD.. 155, CHARING CROSS ROAD. W.C2.

”‘l\“‘“ \

y “ mnumn mml
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KINGS
OF THE
AR

1.000 Degrees
Centigrade

There’s more—~ much more—in the manufacture of Cossor Valves than

that you may

meets the eye. Consider for a moment the nickel anodes. Any
impurities in the metal — even minute traces of gaseous matter —

might, at a later date, impair the efficiency of the valve. Each one,

.
€njoy BETTER
therefore, is subjected to intense heat in an electric furnace, in an atmos- B
phere of hydrogen, to drive off all impurities. Here is a process which is R(Edi{) gz eception
uvnseen by the public. Many in fact might consider it an elaborate—and

rather unnecessary precaution. Yetit is but one of many similar processes
devised by Cossor engineers to safeguard a reputation of which they
are justifiably proud. When you buy a Cossor Valve you can be certain
that no expcnse has been spared—that nothing has been left undone

- to make sure that it will give you long and dependable service.

To A. C. COSSOR LTD., Melody Dept., Highbury Grove, London, N.s.
Please send me free of charge, a copy of

VALVES

A. C. Cossor Lid., Highbury drm, London, N.§.

Leeds, Liwrpool,  Manckester, Newcasile,

Depots at Birmingham, Brisiol, Glasgow,
Shefficld, Belfast, Cardjff and Dublin.

the 64-page Cossor Valve Catalogue Big.

NOIIE ... sirsasreessncsi s asssmssans omsms e
P.W.14/10/17
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A “P.W.” SUGGESTION
MODERN SET TESTING
WARNING THE CROOKS
WHAT WE WANT

Why Overlooked ?

HY has the B.B.C., in its search
for broadcasters of merit, over-
looked D. B. Wyndham Lewis,

that cultured wit, satirist and  skittist ”
of the “ Daily Mail's ” Crazy News Reel ?
Perhaps D. B. W. L. cannot or would not
appear before the microphone ; but surely
he would write for it.” To read his para-
graphs about S—dn—y L—d P—sf—Id,
Mabe! Porchester. tricycles, Jack Hobbs,
etc., is to drain the heart of sorrow and
wipe all tears from the eyes.

*“ P.W.” Crashes Through Again !

MENTION of a News Reel reminds

ane that on October 14th the

B.B.C.’s new feature, the *‘ News
Reel,” is to begin~ The news is to be
embellished with éye-witness accounts
or enlarged upon by * special corre-
spondents.”

A distinet score for “ P.W.,” for I sug-
gested this in ¢ Notes and News ” a long
time ago, only I wanted the news to be
illustrated by records made “ on the spot,
as future television news will be recorded.

When a film star lands here she should
be * Blattnered” on the quay and
dished up in the late news programme,
unless she is willing to come in person
to the *‘ mike > and tell us how cute our
policemen are !

A Language Difficulty.
UNDERSTAND that the puzzle in
South African broadcasting is to
steer a middle course between those who

cry for more Afrikaans and those who want
more English.

It seems to me that, as South Afriea is
constitutionally a bilingual country, the
broadcasting people ought to pay scrupulous
regard to the spirit which is at the back
of the constitution in regard to the language
question. I wonder how Montreal gets on,
a French town to all intents and purposes.
I of a brawny African native, bristling

with spears, round whose neck is sus-
pended a valve of a well-known make.

Doubtless this is only one *“shot ” of a
film which has been made in order to demon-

strati- that if you buy this type of valve
vou bave an article which will work

‘“ Heap Big Medicine.”
HAVE just been looking at a photograph

| job and backed by as powerful-a Union !)

M-2esssesnannnasncsscseacsocassasIssnsesnesssaEBEcC

normally after being butted by _buffalo,
rammed by rhinoceri, sat on by elephants;
hated by hippo, chewed by cheetahs. loathed
by lions and loved-(on the chest of) Lo & |
the poor African.” Oh—and rkicked by
kangaroos. -

Rough-Housing the Set.
WONDER why the manufacturers of
valves and sets lay so much stress upon
the ability of their goods to stand rough
treatment. Dash it all, we are not all rail-
way porters! (I wish I were in as safe a

RADIO NOTES. &-NEWS e

WAVES NEVER DIE -

>

HIGH-SPEED MORSE

. I.read. that. one partioular mortician
sponsors a news service, and ‘after the
apnouncement of the ghastlier; Jort . of

“items trots out his modest invitation .to

patronise his  coftins and other -dolorous
paraphernalia.
.Giyve me England, the B.B.C. and a sense

" of the fitness of things.

YESUSEEENRESINCASEYININNSUNNERAPRERESIUSSANNSINNSESURYS

IMPORTANT
ANNOUNCEMENT
To Every Reader of

“Popular Wireless.”

This week we give details of
a radio development which
is of the greatest impor-
tance to all our readexs.
Please turn to page 198.

The Editor

38 CUSNEUSESAENE RNRERENUNENAIACAS NN ANGNSEERINNEBRERERES

S isssensussanssesecaunsceanuscsessasrssanannnserd

A Few High Spots.
MR. ARTHUR HENDERSON'S speech
from Geneva on October 16th will

. be an historie ogcasion.- Hear it if

you can. After the “Proms ’>-at Queen’s
Hall there comes the "B.B.C.’s winter
season, beginning on October 18th, when
Adrian Boult will conduct an orchestra
of 117 players.

On October 31st the new harbour at
Haifa will be opened ; you may hear a
description of the scene and messages
exchanged between the Colonial Secre-
tary and the High Commissioner for
Palestine.

Concerning Record-Changers.
HEAR of a new record-changing
device which enables one to play a
bank of ten records on one side and
then on the reverse side. This is an
advance, I think, on anything available
up to the present; but we still need a
record-changer which will allow us to
play, firstly, the two sides of a record ;
next, the two sides of a second record,

a

In pursuance of the idea that we kick the | and so on.

set round the house when the programmes
are rotten, the H.M.V. people actually

In a word, I want to be able to sit down
and hear a complete symphony, on five,

submit their sets to an ordeal which might | seven or even ten records, without changing

be called the * third degree.”

Dropping on the floor and chucking down
the steps are but the gentle preludes to the
acid tests which their unhappy receivers
pass through. I begin to feel that I treat
my set too kindly. Let me drink a quart of
hot blood and gunpowder and try for New

Zealand !
TH

the Great Plague of London, and it

is being repeated, in effect, by
programme sponsors in America, where
undertakers, or * morticians,” compete for
corpses ‘‘on the air'—there being no
limits to the shamelessness of some Ameri-
cans hot on the trail of a dollar.

¢ Bring Out Your Dead.”
AT was the cry in the streets during

a record. I hope that some unemployed
mechanical genius will solve this problem
and make his fortune.

Bolero for the Balearics.

HE news i3 that the Balearic Islands,
those delectable isles off the east
coast of Spain, are to have a broad-

casting station all to themselves—to wit,
E A J 13, situated in Palma, the capital of
Majorca. Times change, indeed! When
I was in Majorca in 1911 wireless was
looked upon by the inhabitants as a sort
of black magic, hardly to be tolerated.

I have seen the country folk cross them-
selves as they passed the wireless station,
and the only woman I could induce to live

(Continued on next page.)
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HIS RUNNING COMMENTARY ON RADIC

there as our cook imagined herself to be
lost for ever—and even she would not
accept the job unless I employed her pa
also. She used to say to me: “ Dios, what
will the priest say when I confess?” And
now—E A J 13 and the bolero!

The Quest Magnificent.
A CHANCE remark of mine to the effect
that an ether wave never really
dies has set one of my friends off

on a quest which, I fear, will end only
with his life.

In my omnipotent manner I
was only express-
ing the immor-
tality of a sine
wave with a
logarithmic decre-
ment, which,
mathematically
and on paper,
never can exist
without ampli-
tude.

But my literal
friend has interprcted this to mean that,
if he can only amplify them enough, the
1922 programmes of the B.B.C.
can be received now. As a

A Book Note.

R. RONALD F. TILTMAN, author of

* Baird of Television,” tells us that

he sent a copy of this book to the

Prime Minister, who in acknowledging
it wrote: “.I am very glad that you have
done this service to a man remarkable
not only for his scientific attainments but
for his great modesty of personality. He
deserves the best service we can give him.”

These Here Foreign Valves !

THE Standing Committee of the Board
. of Trade recommends that an Order

in Council be made requiring the
marking of imported valves with the name
of the country of origin.

In particular it is recommended that
the Order should apply to (1) thermionic
valves having an anode dissipation not
exceeding 50 watts and (2) rectifying valves
not exceeding a capacity of 60 volt
amperes (60 V.A.), or. passing a current of
more than 1 ampere. Buy British ! What
luck that we do not import announcers!
Terrible job to mark them !

Sec. : Mr. F. J. Bubear, 67, Nassau Road,
Barnes, S.W.13. Headquarters : 72a,
 North End Road, West Kensington, W.14.
Dr. C. G. Lemon, F.Ph.Soc. (Lond.),
AM.ILR.E, has kindly granted laboratory
facilities, including 42 metre and a 5-
metre transmitters, to the society. Long
life and success to the newborn !

Amateur to the Rescue.

E certainly must ““ hand it to’* these
| American radio amateurs!
ham,

Now,
Ed. Stevens, was
“ talking "’ to the
operator at
Aiaktalik, Kadiak
Island, near the
Aleutians, and

- heard of a sick
five-year-old ‘boy.
Ed. got the
symptoms and
passed them to a
Seattledoctor, who
diagnosed peri-
tonitis, advising that the boy be rushed by
air to Anchorage, Alaska. Aiaktalik was
unable to ‘“get’ Anchorage by
radio, so.Ed. kindly -stepped in

radio

matter of reasoning or philoso-
phy, an effect produced in the
ether, which is infinite in exten-
sion, must be infinite too, but—
well, he ought to concentrate
on dahlias or sweet peas!

¢ Came the Dawn.”

THE radio correspondent of

a daily paper describes

the perplexity with which,
he says, the B.B.C. is con-
fronted in its attempt to weave
a love story into the film which
is being made in Broadecasting
House to illustrate the story of
British broadcasting.

They ask, he says, “Is there
anywhere in Broadeasting House .
where two people might fall in
love ?* The answer is, obvi-
ously, ‘“Yes—almost any-
where;”” but why there should
have been even a mild flirtation
with the notion of investing an

Mrensas

A German professor tells us that worms can sing.
be made to keep this bit of news a secret from the B.B.C.

Prisoner :

SHORT WAVES

» * »

‘ Willy says he c¢an’t do his homework while you’re making such

weird sonnds on the wireless, dad.”

“ Can’t do his homework, can’t he ? Well, you just ask him which

is more impor{ant—his homework or mine‘? »
*

Judge : * Do you uunderstand fully {he nature of an cath P
: Wasn’t I sent round recently to help you put
your wireless set right, yaur‘ worshi? Py

“Dol?

¢ Weather forecasts for the day can be obtained by placing a coin in
a slot-machine in Frankfurt,” we read.
. It is not true, however, that people inserting counterfeit coins will
invariably receive a forecast for rain and foz.
¢ Punch.*’

» N *

Angry Captain of Liner : ¢ But why did you strike the radio operator P

Passenger : ‘1 gave him a radio message to send, and he read it !”
- * *

When Doctor Brown’s X-ray machine
Made static in our block,
The neighbours lost their patlence and
The pati,ents lost‘theit Doc.
" 1 »

‘“ Some of the so-called humour broadeast these days makes me sigh,””
writes a correspondent.
Too B-B-C-rious, we suppose !

Every effost should

‘¢ Punch.”

1. again and got a message to the
$  army radio, Seattle, which passed
: it on to‘Anchorage, whence an
< aeroplane was despatched to

pick up the kid with the pain
in his “tummy.” It makes
radio ‘‘ worth while.”

New Morse Champion.

IF you fancy yourself as a Morse
sender, what about this? At
the world-wide radio ama-

teurs’ convention, held in Chicago

on August 5th, Mr. J. W. Chaplin,
of Long Island, was proclaimed
champion - because he trans-
mitted by Morse at a speed of

57-3 words a minute, in code,

théreby licking 199 other compe-

titors, including professional
telegraphists.
The ex-champion, Mr. R.

McElfay, of Boston, won #kis
laurels with 566 words per
minute, so he was beaten by

Hrseesecassasannansnena

educational film with love in-
térest beats me.

Not a Bad Idea.

HE French have had a “ say good-bye”
to a favourite woman announcer who
has retired -to a convent and will

devote her life to comforting the ‘poor.
There can be no
doubt that the
lady has chosen a
more useful sphere
of labour.

This incident,

however, suggests
‘that there are
plenty of vacancies
in the world of
ministration and
that they might
attract some of the B.B.C. people who,
apparently, consider that their mission is
to uplift and redeem the unlettered masses.
We should give them a hearty send-off.

Standards of Components.
PROBABLY many home constructors
will welcome the news that definite
standards for radio components have
be¢n laid down by the Radio Component
Manufacturers’ Association.

The recommendations include screws for
radio work, bushes, nuts, spindles, con-
densers, transformers and chokes. The
proposal to write “ p.F.”” instead of *“ mmfd.”
does not stagger me by its brilliance, even
though p.F. stands for a new name, * Pica-
farad.” However, the work done on
standardisation is of distinct value to the
great human race.

The Phoenix. .

AM very pleased to hear that the late
Radio and Television Society- has becen
rejuvenated. It began its new life on
September 22nd- under the name ‘‘ Radio,
Physical and Television Society.” Hon.

0-7 words per minute—a narrow
margin indeed.

Radio and- Rum.

‘ AFTER searching for two years, the U.S.

Department of Justice called in the
aid of a wireless direction-finder and

| then located and seized a motor-car, with its

occupants, which
| was equipped with
radio, and was said
tohave beenin com-
munication with
rum-runners at sea.’

The Department
alleges that this
particular trans-
mitter was respon-
sible for landing
28,000 cases of
liquor during the past few months.

A
properly organised gang would, no doubt,
have located the direction-finder!

o ARIEL.
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LOUDSPEAKERS of both the moving-
4 “coil and of the moving-iron type

have improved to such an extent
that to-day, for even a modest sum, quite
an efficient unit of either type is within the
reach of every listener.

When, however, the question of a suitable
cabinet in which to mount the loudspeaker
arises, it is found that there are very few
suitable or in keeping with the efficiency
of the loudspeaker units.

Three Classes.

Present-day loudspeaker cabinets may
be rouﬂhly divided into three classes :

(A) "Thin three-ply ;
(B) Thicker ply or solid wood, 1 in. or
so thick ;

(C) Speclal cabinets lined with sound-
absorbing material. ~

ALL THE MAIN MEASUREMENTS

seck
Here is an ingenious bafle which
will enable you to-.obtain better
loudspeaker . reproduction. There
are two styles,-both built on very
compact lines, and remarkable for
their natural low-note response,
with entire freedom from all
resonance effects so prevalent with
many loudspeaker baffles. Inex-
pensive and wunusually simple in
construction, the *‘‘Non-Boom *’
baffle cannot fail to exercise a

" strong appeal to every quality

enthusiast.
Designed and Described
by J. R. WHEATLEY.
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the framework was “ killed ” by the inner
lining, then an almost resonance and boom-
free cabinet would result. This
is .actually what the * Non-
Boom ”* baffle sets out to-do,

. /%//oa For Alling
“

;3 P-Z/I/-wuoa

‘and does actually accomplish:

There are several substances
which would possibly make
excellent lining mediums, but
unfortunately .they are not
capable of preventing reson-
ance; in other words, they
themselves would either
vibrate at some frequency
within the normal musical
range or they would merely

| for example, although appar-
ently a dead substance, is an
excellent carrier of sound.

Suitable Substances.

this point, since it should be

rrond Few

o 7 5
lx/M oo Spacing
APeces

S22,

realised that for a really
satisfactory liner the sub-
stance - must be capable of

J /'L_

A plain “ non-boom ** baffle is illustrated by this diagram. The
frontal dimensions are seen to the leit, and a section is illustrated
The dimensions of the hole for the speaker will
naturally depend upon the particular unit employed.

to the right.

In practice it is found that both A and B
suffer in a similar manner under actual
operating conditions—both result in reson-
ance over a fairly wide range of the musical
scale, the thin three- ply at the upper end
and the thicker wooden cabinet towards
the lower end of the bass.

In the case of C, all present versions
suffer to a certain extent from the faults
found in B, for, due to the nature of the
lining, the materials must be tightly packed
by force. This necessitates a solid founda-
tion for the actual framework. The effect of
the lining is, therefore, to a certain extent

nullified. and the shape of the cabinet

is also limited.
If it were possible. to build a cabinet
with a very thin shell, so that the mass of

being poured or placed into
sections of the cabinet which
cannot be reached by the
hands.

A powder is the most satis-

- factory material, and it only remains to

find a suitable powder having the requisite
properties, and, strange to say, one of the
easiest obtainable powders, namely sand. is
one of the most efficient substances for
the lining.

A Useful Alternative.

In the initial tests several substances in
powder form were tried and found equally
suitable, but their price was several times
that of sand. If, however, you are unablé
to readily obtain sand —and practically any
type of sand ig suitable providing that it
is dry and free from stones—sandy soil,
finely powdered and sifted so as to remove
stones, etc.,.and then dried in an oven is
quite satisfactory.

act as sound carriers. Water,

A liquid is mentioned .at -
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Do',not; however, 'atten'mpt to. use soil
which is light in.nature, such as that con-
taining a large percentage of leaf mould,

' for such soil is unsuitable.

One cabinet and one baffle are described

" in this article, each being equally efficient,

although, due to the larger baffle surface,

" the box type is recommended. The latter

i3, however, more difficult to construct than
the flat baffle.

The flat baffle consists of a piece of thin
three-ply wood with a hole in the centre to
suit the loudspeaker on hand. Four 1-in.
wooden battens are attached to the sides,
and to the centre is_either screwed or
nailed a circular wooden ring 1-in. thick
and 1}-in. wide. The outside and inside.
diameters will, of course. depend on the size
of the “hole previously cit in the front
panel.

Cutting The Ring.

A wooden ring of such a thickness may
offer difficulties to the “home constructor,
but providing that a soft wood is chosen
little diffieulty should -be -experienced: in
cutting the hole with a keyhole saw.

The outside rim of the ring need not be
cut with such care, for this need only be
of sufficient ‘size-and within the necessary
limits to cover the lugs of the-loudspeaker
unit. A square block, with the corners
removed and roughly shaped with a rasp,
is quite satisfactory.

Secondly, the ring may be built up of
two or more thinner rings, so as to bring the
resultant up to the specified dimensions. ~

Again, most timber merchants will cut
the ring for quite a small charge; do not
forget to raise this point when buying the
remainder of wood required.

(Continued on next page.)

READY FOR THE SPEAKER

The temarkahle solidity of the speaker cabinet

is well emphasised by this view taken from the

back.. The two sides, top, bottom and front are,

all ﬁlled WIth sand, thus completely eliminating
all resonance.
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i ~ (Continued from previous page.) é
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A hole is drilled in one of the battens,

through which the sand may be -poured. .

The three-ply back, with a similar size hole
to that in the front, is fixed into position,
nailing or screwing where necessary (do not
forget to glue, as well as otherwise fix, all
surfaces, so that there is no possible fear
of sand getting into the loudspeaker).
Where it is stated above that the wooden
ring is 1}-in. wide, it must be understood
that this measurement will also depend
on the lugs for fixing the loudspeaker
coming within this limit, otherwise a
slightly wider ring will have to be-cut.

A Point to Remember.

If, in the case of the box baffle (to be
described later), the extremity of the ring is
close to the limits of the inner container—
ie. the ring has to be made more than
10 in. in diameter—it is strongly advised
that the inner container be increased so as
to bring the distance between the outside
of the ring and the inside of the inner
jacket to a minimum distance apart of
1 in. The outside container will also have
to be correspondingly increased in size
s0 as to make the distance between the
two walls adequate.

Having made quite certain that the glue
is set hard and the centre ring is firmly
attached to both the front and back panels,
and that both panels are securely attached
to the various battens, the sand—just
ordinary dry, fine sand (it must be dry)—
is poured through the hole already drilled in
the top batten. The framework should be
slightly rocked 8o as to ensure packing of the
gand; then, by means of a cork, plug the
hole and seal-with glue.

It now only remains to e¢xamine the

.baffle for sand leaks and to fix the loud-

speaker into position. The baffle could, of
course, be made with veneer ply, in which
case no additional veneer facing will be
NeCcessary.

The Cabinet Arrangement.

The box baffle is slightly more compli-
cated, and consists essentially of .two thin
three-ply boxes, one inside the other, with a

WHERE THE SAND GOES

The sand is eccommodated in the cavity between

the outer and inner walls of the cabinet. It

effectively damps any resonances which the
woodwork might otherwise have.

complete jacketing of sand between
them. With the exception of the front
wooden ring—which is of similar size to that
of the flat baffle—a complete sand jacket is
formed.

The inner box should first be con-
structed, and, since only thin three-ply
is needed, corner supports are really
necessary, so as to ensure a fairly rigid
framework. It will be seen from the

HOW-TO-MAKE DETAILS FOR THE BOX

15°

- . : 0
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From this diagram you can obtain the measurements for making the box-type bafle. When different sizes

of loudspeakers are used, the ring of wood at the_.cone opening will have to be adjusted to suit the different

cone diameters.,

This point is covered very fully in the text,

_strengthened
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photographs and drawings that this inner
container has a front panel with a similar
size hole to that of the 1}-in. thick ring;
the latter is glued and nailed to the front
of the front panel of the inner box.

To prevent bulging of the outer walls
during filling, thin battens are nailed to
the outer four sides of the inner box, and
this results in the jacket being split into
four sections. |

The battens referred to are of sufficient
length s0 as to enable four pieces seen in the
photographs to be dropped into position
and seal the space between the inner and
outer sections of the framework. The
battens are, therefore, § in.—assuming
-in. thick wood for the * sealing pieces ”’—
shorter than the sides of the inner container.

The outer container, also of three-ply—
veneer-faced, if you wish—is now built
round the inner jacket and the corners
with either square- or
triangular-sectioned wood.

Supports for the Corners.

Suitable material for the corner supports
is 1 in. -x 1 in. square-section wood,
although triangular section would pro-
bably be quite as satisfactory.

It must not be forgotten, however, that
these ' corner supports carry the four
“gealing” battens. and must therefore
be of sufficient size for nailing or screwing
the battens into position. Make quite
certain when fitting the corner supports
that the two sides of the wood which are
to fit into the corners are quite smooth
and form a true right angle, otherwise

* the resultant cabinet will not be truly

square.

Gluing, as well as otherwise fixing, all
joints is essential if the sand is to be kept
from getting into the inner compartment.

"The four top pieces are now placed into
position, the edges nailed and glued, and
then, by means of four holes drilled through
these top pieces, the sand is poured into the
four sections of the jacket. A slight rocking
of the cabinet is advisable so as to ensure
that the sand is evenly packed, and the four
holes can then either be plugged with corks
or blocks of wood. Make sure, however,
that these are securely in position and the
cabinet is free from sand leaks before
fixing the loudspeaker.

Appearances Count.

The box baffle, as described, may either
be stained or, if you wish, the outer con-
tainer could have been constructed from
veneer-faced plywood.

As an alternative finish it is suggested
that moulding be fitted round the bottom
of the box baffle, and after a suitable
undercoat and, where necessary, plastic
wood employed, the whole should be given
one or more coats of enamel. The colour
should, of course, be chosen to harmonise
withjthe local surroundings.

There is also the possibility of covering

_the completed baffle with imitation leather

and, if carefully carried out,, even a_very
roughly-made cabinet will look quite
professional.

Before, however, any refinements are
made to the cabinet it is suggested that
any tests to be made with the loudspeaker
should be carried out, and then the filling
emptied through the four filling holes.
The loudspeaker is thein easily handled,
for when empty the -baffle weighs only a
few pounds.
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The problem of designing a receiver suitable either for D.C. or A.C. mains has 1ts solution in the use of valves WAthhea'.,ers
which operate at the full mains voltage. Details of thie high-voltage valves at present available in this country are given below.

THL change-over from D.C. to A.C
power supply is gradually being carried
out throughout the country, and in
consequence numbers of D.C. receivers
are being scrapped or altercd to bring them
in line with the new conditions. i

Potential set purchascrs or home con-
structors who are on D.C. are now apt to
sit on the fence waiting for the change of
mains before they decide on a receiver.
“It’s no gnod getting a D.C. set if: we're
going on A.C.” they argue.

Gradua]lv the position of the * border-
line” mains user is being cleared up,
however, for there are many D.C.
types of valves now on the market
capable of being used [quite well on

!
f
:

By ‘K. D ROGERS

Since the introduction of the hlgh-?Oftage
valve somé time ago ‘many 1 more £¥ped have
been produced, with excellént, ~character-
istics' and enabling the admittedly small
scope in set design hitherto’ possessed by
the Oster Ganz valve to be .greatly. in-
creased.

For instance, there are now, two 'S.G.
valves of normal type. and two multi-mu
valves. These are the “S:100 and .S.25
and the M.S.18 and M.8.70. The former
multi-mu valve is designed for normal-bias
control and’ the"latter for automatically

1

5,000 milliwatts of undistorted A.C. output.
This, with a mains input, and therefore
maximum H.T. voltage of only 200-250
\'olts, is exceedingly gratifving.

" The impedance of the K.3560 is only 500
ohms, so that the obtainance of good bass
reproduction is not difficult, even though an
anode current of some 50-60 milliamps is
taken. The ~amplification- factor is 3,
giving a mutual conductance of 6 ma./v.

The price of the I_{43560 is 25s. 6d. and
that of the D.130 %7z, the latter being
rather high compared ‘with our ordinary

controlled volume, Where a wide variance | indirectly-heated valves.

There is another full-voltage valve
in the list, besides the rectiliers for
A.C, and that is the P.T.3, a pentode

A.C. Thus sets can be- constructed,
as was shown recently in our * Uni-
versal >’ Three, for use on either D.C.
or A.C. mains, thus obviating the
need for any big alteration when the
change from D.C. to A.C. takes place.

Parallel Connection.

The Mullard -18-amp. valves, the
Marconi and Osram -25's and the
Mazda-‘1-amp. types are illustrative
of valves that can be used for uni-
versal mains sets. - All these valves
are, of course, low-voltage heater
types and require a series resistance
or barretter to break down the supply-
voltage to the heaters,  which are
connected in series.

We are still waiting for the British

EMPLOYING HIGH-VOLTAGE HEATERS

of undoubted excellence, having the
reasonable price of 19s: 9d. It has
a good output, but is not the
“ beefy ” valve that the K.3560 is.

‘The Rectifiers.

Regarding, the rectifiers, these are
obtainable in two ‘ sizes,” for 50
and 125 milliamp mazimum output
respectively. Thesc are the E.G.50
and E:G.100, and cost 14s.- 6d. for
the former and 13s. Gd. for the latter.

In these rectifiers the reservoir
condenser plays a big part in the
determination of the output voltage
at a given current. the higher the
capacity of the condenser the higher
the voltage, and vice versa. In most
cases a value of somne 6 mfd. is most

full-voltage indirectly-heated valves,
which will enable parallel- heater
connection to be carried out, and
will not necessitate any mains break-
down resistance or . barrctter. On the
Continent these valves are being made, and
they are available in this country in the
Oster Ganz high-voltage types.

They have. “been known here for some
time, and many months ago we published

a circuit of a simple two-stage universal

(D.C. or A.C.) receiver that could be.made
very . casily with these valves:

Two Advantages:.

The two big attractions which the Oster
Ganz valves hold are, of course, the fact
that no mains resistance with its emergy
losses is required;, and also that no circuit
change is reqmred for A.C. over the D.C.
“ hook-up.” True, the rectifier valve
used for the H.T. supply from AC.  is

not regaired for D.C., but it can be shorted .

out quite easily or even left in position
without the slightest detriment to the
operation of the receiver. No power trans-
former i3 required for A.C. mains, a fact
that at once means a saving of cost and
conserving of power. 4

Here is & group ot Oster Ganz high-voltage valves.
the foreground . is a screen-grid.

standard and multimu types.

of control is obtainable. -These four are
priced at 18s. 9d. and are available for any.
mains voltage up to 250.

A fairly high impedance, high-mu
detector is supplied in the D.130, which has
a slope of 3-5 ma./v. and an impedance of
some 40,000, ohms. Thus we see that the
amplification factor is round about 100,
making the valve excellent for resistance-
coupled receivers.

Where transformer coupling: is. used—
especially - where the .valve -is empleyed in.
an amplifying capacity,
bias—the transformer should be of good
design, with as high a primary inductance
as possible.

Large Power Qutput.

We have ourselves just used this valve |

in the design of a universal two-stage
gramophone amphﬁer which will shortly
be described in PopuLar WIRELESS.
Coupled by a good transformer to the
K.3560, a new Oster Ganz valve of unusual
merit, one is enabled to get round.about,

with negative

The valve in
_These are available in both

suitable as giving an average voltage-
current curve for the rectified output,
but up to 16 mfd. can be used when
the voltage is to be maintained to a

" high ‘level, even though some 100 or more

milliamps are to be taken.

‘In addition to the new valves we have
mentioned there are, of course, a number of
Oster Ganz types that were brought out
some time ago and which are deﬂmncd
for normal detector and L.F. opemtxon

- These are the A520 W.310, UQ"O and
" L1525, :

Detector and L.F. Types.
- The A.520 has a mutual conductance .of <

" 2:5 ma./v., with an impedance of 8,800 ohms,

while the W.310 has an impedunce of
31,000 ohms and a mutual conductance of
1 mllhamp per volt.

The two output valves are both smaller
than the new K type we have previously
mentioned, being of 3,700-chms impedance
in the case of the U.920 and 1,850 ohms
in the L.1525. The mutual conductance
is 3 in each case, but the output is nothing
like as large as that given by the K. 3560,
These valves ‘are ideal for -a small set

_where a large power is not réquired.
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THAT CHRISTMAS BONUS :
A Feature Programme—Reviving Radio Plays—Trouble for Licence Dodgers— é
An Attractive Series of Programmes. :
seses ek
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ITH Christmas not so many weeks off,

B.B.C. officials are wondering
whether a seasonable spirit of
venerosity will _inspire the Board of

Governors to grant the ten per cent
Christmas bonus which was given last year
to mark the tenth anniversary of broad-
casting. At the moment the signs are not
too good. The Governors are afraid that
the staff may soon begin to expect a bonus
as a kind of right.

And why not ? Most of the real workers
are underpaid.

End of B.B.C. Control Board.

I hear that Major Guy V. Rice, formerly
Secretary of the now defunct B.B.C.
Control Board, has been invited by a
well-known publisher to-prepare a book on
the inside history of this interesting body,
the workings of which he was in an excep-
tionally favourable position to observe.

hoEy . - 1 am
certain that if this book materialises from his
subtle pen it will provide piquant reading.

A ‘‘Black Watech ™ Programme.

National as well as Scottish listeners are
to hear a feature programme to be presented
in the Edinburgh studio on October 24th
to mark the anniversary of that famous
Scottish regiment, “ The Black Watch.”

The programme will take the form of a
chronicle play covering incidents in the
history of the regiment between 1740 and
1917.

Drama Festival Dates.

The Radio Drama Festival progresses on
October 16th (Regional) and 17th (National)

with performances of Cecil Lewis’s play,
* Pursuit,” in which there are no stage
directions or word pictures. Instead, it
starts with six telephone conversations, all

FOR “THE NEXT TIME”

S - 1

Henry Hall, the leader of the B.B.C. Dance

Orchestra, snapped on the way back to England

after his recent visit to America. He is looking

over some of the new hﬁxes he brought back with
m.

designed to familiarise lisfeners with the
| principal characters. i

The Festival will continue on October 27th
(National' with Lance Sieveking’s * Kalei-
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doscope,” which was first heard by listeners
in the early years of broadeasting.

Mr. Thomas Again.

Mr. “Jimmy” Thomas is appearing
before the microphone on October 26th,
when he gives the third of the series of talks
in the National programme, entitled * The
Debate Continues.”

‘‘ London Bells.”

John Macdonell, the man who started the
* Surprise Items” in the broadcast pro-
grammes and has since devoted his per-
suasive abilities to getting stage and film
stars to appear before the microphone, is
producing a revue called ““ London Bells ”
for the programmes on October 16th and
17th, The show has been specially written
by Ashley Sterne for Elsie and Doris Waters.

Attack on Tyneside Pirates.

Are there many wireless pirates on the
north-east coast of England—in Newcastle,
Gateshead, Sunderland and South Shields ?
The Post Office must think there is, because
it is to those towns that the dreaded detector
vans of the Department were despatched at
the beginning of October.

Se look out for trouble, ye licence dodgers
of Tyneside. Or, better still, hie ye off to
the nearest post-office and hand over your
ten bobs.

From The Midland Regional.

It is doubtful whether any other Region
could arrange such an attractive series of
programmes as that now running in the
Midlands of the music of composers who
were either born within its area or have
close associations in other ways.

In the third week of October two com-
posers will be represented, Sir Edward
Elgar on Thursday, October 19th, and
Dorothy Howell on the following day. Sir
Edward Elgar is very close to being the
greatest living English composer (some say
he is the greatest), and the concert of his
music, which Leslie Howard is to conduct,
is sure to be eagerly anticipated.

(Continued on page 217.)

Weekly jottings of interest to buyers.

AS most of you will know, although it is
usual to refer to the detector valve in

a set, rectification is not the only
function that it performs. It is, in addi-
tion, an L.F. amplifier, and although in this
dual réle it can be made to function quite
satisfactorily, the operating conditions most
favourable for good detection are not the
best suited for distortionless amplification.
Consequently to obtain satisfactory
results when using just the one valve to
perform thesc two functions it is necessary
to compromise. For instance, if reaction
is applied to the detector valve, then more
often than not in order to obtain smooth
control it is necessary to keep the H.T. down
to about 60 volts. But, generally speaking,

60 volts is inadequate for L.F. amplifica-
tion, so that the only way to get over the
trouble is to strike a happy medium.” But
it is true to say that neither function is
performed so efficiently as it would be under
1deal conditions.

Obviously, the ideal way out of the diffi-
culty would be to have two separate sets of
electrodes in the one glass bulb : one set
for detection and the other for amplifica-
tion.

To cut a long story short, that is exactly
what Mullards have done in the very latest
of their valve to be rcleased, the type
T.D.D.4. But they have gonc one better,
for in addition to providing separate sets of
electrodes for detection and amplitication
they have also included a third set for
applying one or another of the various
forms of automatic volume control.

The new Mullard double-diode triode, as
it is called, is really three valves in one. It
is an indirectly-heated valve for use in A.C.
mains receivers and it takes 1-2 amperes at
4 volts.

It is, in short, a striking tribute to the
resourcefulness and enterprise of a very
famous valve organisation.

H.T. Battery Progress.

In a year of so many outstanding devel-
opments it is gratifying to find that the

all-important question of H.T. supply for
battery users has not been overlooked.

The G.E.C. are the latest people to make
a contribution to H.T. battery progress,
and a very important contribution it is, too.
The new G.E.C. H.T. batteries, which are
available at extremely popular prices
carry with them a 144,000-milliwatt-hour,
guarantee. They are constructed under a
new process known as the ‘‘stabilised
electrolyte ” process, and they are made in
all the usual voltage ranges.

(Z1]

An Invitation.

Readers desirous of obtaining further
details of these new batteries can do so
through the medium of “ P.W.’s ” postcard
literature scheme. On receipt of the usual
postecard we shall be pleased to make the
necessary arrangements for
full details to be forwarded. (N0~ 57).

(Continued on page 217.)

OUR POSTCARD SERVICE

Applcations for trade literature mentioned in
these columns can be made through ¢ P.W.”
by quoting the reference number given at the
end of the paragraph. Just send a postcard
to G. T. Kelsey, at Tallis Hougse, Tallis Street,
E.C.4. Any literature described during the
past four weeks may be applied for in_this
way—just quote the number. or numbers.

Hvesencusnuscassnanasek
*ll..".l..'l.l.lﬂll..‘
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By LOUIS GOODRICH
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in an’interview with PATRICK CAMPBELL.

HAVE an idea that Mrs. Béeton—or is
it Mrs. Marshall 2—might be able to
supply the necessary information.

After all, there isn’t such a-wealth of differ-
ence between those who cater for the body
and those who supply food for the mind.
1 do not intend to pursue the analogy.

Another Person’s Opinion.
Your audience ? 'Who are you.going to

..'.......'n....‘;..-.'..'i.A...r..~:—.’..f..';....¢....‘.... *

‘Here is-a further artxcleu; the series
intended to give- pi'actxcal help to
entrants for the ‘“ Popular Wireless”
Radio Play .Competition, ' Léuis -
.Goodrich- is_the author of ‘¢ Ann
and . Harold,” ¢ Ship- Wrecked ,;”’
‘“ The Old and the Young,” and
other radio plays, besides being a
regular actor: for the B.B.C. _ The -

o

.--n-nu--nnn-_q’-nln--.-‘-(-u-n-.-?nn*

‘write for, or to ? I saw in the ‘‘ Daily Oleons exp‘ressed in this mteru :
‘Telegraph " the other day that Mr. Sydney view, although controversial, ‘are '§
Carroll, writing on * Broadcast Drama,” based’ upon~a‘long and-Successful
-with the sub-title of * Inadmissible Claims” - experience ofthe. micx_"oplifong and §.
(for which we ‘should -be- duly . grateful !), 'ts whims™ i
states : Fann assass anp _‘---.......':.. .;
“In its present undeveloped v
stall:e, without any assistance froin =} Llstémng in:
television, the radio drama,tist is { N . ] roakes 5 - grewt,
compelled to cater. for ‘snipped | &,g’_’%‘:’;ﬁ,‘,}:i I, Jil | oo 6 rgiln

minds ’—mob mlnds, the - feeble |
intelligence of crowds, debased as ;
they are by, 1mpat1ence and ignor-
ance.’

There ! What do you think of
that ? There’s encouragement for
you! ~However, do mnot be dis-
heartened. Tt would, appear to me
that Mr. Carroll ‘has not studied
his suf)]ect

The “‘snipped . minds debased
by ignorancé are not your audienicé !
Asg a matter of fact, the snippets
are the people who, on the announce-
ment . of a radio. play. ejaculate
“Gosgh ! hurl.themselves at the
instrument and switch over to a
jazzy hot number.

Maisie Nol nat yes! I mean, voce—
GCeneral

world at
Morn Nt senlyl P
Grarel

* here] don't give me”your nswee oow. Thisk it
over! And just remember that 1 love you.

laisie - OB1

Gewral  What's the matter?

Mairds  Did you shut the garden gate?

Gemrel What's that got o do with it?

Maisis

Comrwl A what?

Mae On that path.

Comrel Whese did it god

Muicw' In behind the chubach,

Greral Budgen! Budgeol (His sy dirs away in-the
diione) Budgen! Budgent

Stasir, Obl did 1 say sd -

O couns, o priy git ke you hus the & fpl & 05«0011-
a draw upon the
supply of i imagi-
nation that is
irksome if “car-
]| ried beyond a
i#| certain point.
When I wrote
‘‘Apn ‘and

never—
Expect I'vz beea  bit sbcopt{ Soeryt Look

A rabbe

in six episodes

-eighteen min-
utes each, and

t

So don’t be discouraged by Mr.
Carroll. There is an audience for
you, and thev are really quite
pleasant people, intelligent and
reciprocative.

Some of them may not be able
to afford to go to the playhouse;
some may be .s0 circumstanced
that the theatre'is too far distant;
some—alas! I fear they may
be many—are chained'to sick-rooms, and
some- are in the winter of their lives.
So be of good courage and take the drama
to them and give them of your very hest,
for they deserve and appreciate it.

success.

Are Radio Plays Too Long ?

The length of your play ? I think it is
generally agreed that most radio plays are
far too leng, but not by the B.B.C. ‘They
still seem to be insistent that the limit of
human endurance is one hour, and. that on
high days and festivals they may even.go
beyond that. But not long ago I came to’
the definite conclusion that-no radio play
should exceed twenty minutes.

“Above is a reproduction
of a page from ¢ Ann
and Harold,” one of
the most popular plays
ever broadcast and the
author’s greatest radio
On the right is
Louis Goodrich himself,
author, dramatist and
actor for the stage, the
films and-—radio !

“that each

it was my
intention

episode
should be
broadcast
separately
on six con-
secutive days.

However. this was pooh-
poohed by the B.B.C. and my experiment

was nipped in--the bud. Of course, the
B.B.C. may have been right, but, on the
other hand, how can we tell ?

How to write a radio play ? It isn’t easy,
is it ? I mean, we haven’t got very far,

and we’re up against Mr. Carroll and the -

“B.B.C. already!

centra?mn and

Harold ™. it was .

o f about:

Still, we are maki
progress. We have discovered that there
is an audience ; and I didn’t include that
vast body of people, not necessarily pro-
fessional, who of an evening prefer their
own homes to any outside’ inducement.
And I am sure we are in agreement -about
the length of the play.

| Study Your Listeners.

The choice of topic. and its treatment’
must be left to yoursélf. But when- you -
take pen in hand try to make it cle'\r, as
soon as you can, where your scene is taking
place. Above all, do not make too: many
characters and see that they are of well-
contrasted types.--Put yourself in ‘the

listener’s place and remember that it is

her or his imagination that is ‘supplementing
your deficiencies.

‘Also bear in mind that a stage play. does
not make a- goed radio play, and that a
good radio play could not be performed in
the theatre. -

Well, there you are! You've written
your play—and good luck to you. For
the rest, leave it in the safe hands of the
producer ; and if you are so fortunate as
to secure the servnces of Mr. Howard Rose,
who presented ‘“"Ann and Harold ” for, me,
then your peace of mind is assured.

By the way, if it would help you to study
another man’s mnethods, ‘“ Annand Harold
has been pnbllshed Read-it- —and disagree
with. me ! S

" * = # 3

Sueh,,‘%hen .are i]]e opinions. ‘of .Louis

Goodrich.  His success as a’ radia_ pl’ay
wright has been due to his ability to-write
about ordinary peoplée and ordlmm,.ﬂnng&,v
and yet to .invest his ‘stories wntﬁ ‘thie
romance, the spifit of make-believe and
the whimsicality which are thé secretZof
successful comedy.
For this reason the advice of Mr. Good-
rich is doubly interesting tothe would-be
radio dramatist, for he is one of the very
few authors who have provided comedy
for wireless listeners. And those who are
writing plays for the PopuLAR WIRELESS
Competition might be well advised te
study the vast field which this.branch of
radio drama offers them. Microphone
comedies are few and far between.

A £50 PRIZE

is offered by ‘‘ Popular “Wireless ”’ for
the best.original radio play written by a
reader. In -addition, the B.B.C. will
undertake to broadcast the wmmng play.
Full details will be found in the issue of
‘ Popular Wireless "’ dated September
30th, 1933.
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:EREADERS ;who do me the honour of

followmg these notes so c]osely that-’

they can “ come dawn on me,’

with chapter.and verse every fime that I

contradict myself would be amused if they

knew how the last week had been occupied.

I have, bgen ‘building % short-wave set

with the following characteristics : ‘number
of valves, three—

S.G., det. and pen-  deessesesssscosssenssnsassessansssssssnncassanssanck

tode ; ; size of tuning
cdndenser, -0003 ;
size of cabmet 12in. =
by 15 in. both con-
denser s mounted

- back from panel and
‘controlled by “exten-
sion handles (Ugh !);
1esistance-reaction £
control. ¥

No, gentle reader,

I’have not succumbed to the mental strain
of listening to too much modern music; the
set is intended for someone else. The
gentleman who asked me to make it for

_him knows very definitely what he wants,
and I therefore built it to his specification,
serupulously keeping all my own ideas out
of it. Sufficient to say that it works, but
it’s not my idea of a headphone set.

Cencerning Components.

I must deliver myself of another grouse
about short-wave components. As I have
said before, the variable condenser seems to
be the only one that is made to a really good
design by more than one firm in this country.
I only know of two makes of slow-motion
dial that can be trustéd not to: make sand-
papery noises after six months’ use.

Short-wave coils are all right in their
way, but when I see the bewildering selec-
tion of really efficient, compact, beautifully
finished short-wave coils that are available
in America 'l can’t resist heaving a gentle
sigh.
The fact remains that in this country the
snort waves &ze still the Cinderella of radio
{someone has probably said that before,
out I can’t help it!}, atil the keen'short-wave

man has to ferret round all over the place
hefore he finds a complete set of components
that really please hini.

Vew Type of Receiver.

Don’t misunderstand these remarks. I
um not implying that any of the short-wave
vomponents on our market can be classed
3 ““ no good ” ; “but that poor creature, the
*“ cennoisseur,” who really wants to use the
best of everything, has to have a joHy good
hunt round to find it.

The famous “ single-signal >’ receiver, so
popular amongst the amateurs in the States,
geems to be invading our territory. I know

* armed

His activities during the last week,
a chat about modern components
and a’ description of a new type of
single-signal receiver, are among
the subjects-dealt with by our con-
tributor this week. He also touches
on 5-metre work, and suggests that

. 24 metres should be the next step

‘ downward.””

Nanenassuesaasassnssnasanansussnsssanssuisnvananns i

of ore or two London amateurs who have’

orelered complete sets.

% This receiver ‘is a very sharply tuning
superhet, employing a
gate” rather ‘after the manner of the

Stenode receiver which caused such a stir

a few years back.- The IF. stages are
arranged in a “lop-sided” manner, so that
the beat with a C.W. signal is seweral times
stronger on one side than the other.

X C.W. signals (and
! carrier waves) wnll
only-take up half the
room that they do on
an ordinary receiver.
Instead of the well-

to the silent point
and up on the other

‘up” or a “down,”
but not both.

The receiver is primarily intended for use
by amateur transmitters in their own bands,
where congestion is becoming such a serious
matter that a receiver of this type is a real
advance. It should be productive, however,
of some very interesting results on telephony.

Claiming a Record.

Conditions have not been worthy of
comment just ]ate]y The higher-powered
broadcasterq, as is usual with these

‘“ medium ” conditions, have heen np to their
normal strength, but the more unusual

S LTTTTTT e

¢ quartz-crystal-

. This implies that,

known swoop. down

side there is eltllerén-‘

.?Op’ll.lth' Wireless, Cciaber l4th, 1973.

stations have keen censpicucusly absent.

“CAM” (Rxcbmond» laims a new record,
having heard all hine districts of the U.S A
i the space of 40 miffutes on 20 metres.,&
Can anyone beat this ?

I don’t like to say it, *“ A. M.,”” as I have;
no proof, but I have an idea at "the back of
my head that I heard them all'in a very few
minutes *way back in 1928, when conditions
were good. That certainly wasn’t in the’
evening, though—it was round abouu
6 a.m., also on 20 ‘metres.

The msatmble “T.C.” of Wakefield, still
sends in logs that seem  to show that. he
doesn’t miss mueh. Like several othei old
correspondents of mine, he has completely
succumbed to the spell of the amateur
bands nowadays. It is very striking to.
note the sudden alteration that takes place
in the character of réaders’ logs when once
they have mastered Morse.

-

Continued 5-metre Actmty.

I published a note a little whilé back to
the effect that “T. C2’ used a ~00035-mfd.
condenser in series with a ‘00013 for tuning.
He corrects me and says that the former
should be ‘000035 (four noughts three ﬁve)
Sorry, T.C.!

One still reads about plenty of five-etre
activity. It’s wonderful how our little
Crystal Palace test started them ‘all off'!~
I have just been reading an’ mterestmg
cutting concerning the tests run by "Mr.
Norman Blackburne (G 2 F X}, of Bexhxn
who set, up a station at North’s Seat, & very °
high spot just- behind Hastings.

Three minutes aftér the station was set
up- communication was established with
G 21IC, of Folkestone. G'5'J Z, of Heath-
field, was also contacted, dnd the trans-
missions were heard at loudspeaker strength
in Bexhill.

G 2 F X is working hard to establish the |
first cross-Channel contact on 5 metres, it,

-short of sending someone over the other
side on the “ Brighton Belle ”’ or one of the

other pleasure steamers; it doesn’t seem as
(Continued on page 218.)

ra;o Cages Coadar Weth Black
Eriarrzed 70 Preverd

Two methods
prevenating
¢ cabinet ”* noises
due to ' rubbing
contact between
the lid and box,

s
{
8

“SILENCING " METAL

osessasscasuasare

*.

ap

BOXES

HEN a short-wave set is built into a.
metal box it is obviously essential
that all contacts between the dif-

of -

ferent metallic parts should 'be extremely
good. A box equipped with a lid ‘that

unless the flanges of thelid fit reallytlghtly
if they do not they should be bent inslightly,
as shown in the sketch. )

{" Insulating the Lid.

Boxes with hinged lids are even more
troublesome, as the lid cannot be made to

panel. The surest remedy here is to go to
the other extreme and to give the top edges
of the front panel and sides of the box a
thick coat of black enamel, so that they dre
insulated from the lid when it closes on
them.

This will completely cure the grating:
noises that can be caused by a loose contact
“of this kind. The lid is still, of course,

metallically connected to the rest of the box, "

[11] o

.-‘k'.
2

lifts right off will produce bad crack]es'

fit really closely on to the top of the front

1 -.::’lliISIll-lIIlllll*
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ECKERSLE
EXPLAINS-

“ IS there,” writes a questioner, “any
way of overcoming atmospheries ? I
live in the country and have to rely

upon Daventry for most of my British

The Regionals come in well, but

at night they are jammed by other stations,

and no station is ever free from atmos-
pherie interference.”
I think my correspondent exaggerates

a bit when he (or she) says that “no

station is ever free from atmospherics,”

service.

but after a long
and hot summer it
must seem like
that. Of course,
atmospherics odrive
me to—my switch.
I cannot bear that
crunching sound

time after time; it’s’

just maddening.
And there is no
way to overcome
atmospherics — not
to overcome them
completely. Every
wireless  engineer

has probably gone through a phase when
he “invents” circuits to “get over”
atmospherics ; but it’s rather like trying
to “get over ” first principles.

A Matter of Ratio.

An atmospheric is composed of all sorts
of frequencies if you analyse it out ; there-
fore, a component (part of the energy)
of the atmospheric is a wave having' the
same frequency as the waves to which the
receiver is tuned. Therefore, if the atmo-

_—— — = =

.

A FLYING

*

&

s

Atmospherics, the bugbear of radio
reception, form our Radio Consult-
ant-in-Chief’s subject this week.
And he sums up the difficulties of
overcoming them in a typically
cryptic manner when he writes:
‘“ Ever wireless engineer has prob-
ably gone through a phase when he
‘ invents ’ eircuits to ¢ get over’ at-
mospherics ; but it’s rather like try-
ing to ‘ get over ’ first principles.”’

atmospherics.

“SCHOOL” FOR

*

K

RADIO OPERATORS

Taken in a giant Vickers.bomber, this scene depicts a class in radio reception,

The machine i fitted

spheric energy is comparable with the
energy in the signal you want to receive,
obviously it cannot be eliminated without
eliminating the signal.

If you are listening to an orchestra in
the Queen’s Hall, let us say, and someone
at the back of the stage was to blow a
police-whistle hard at intervals, there would
be no method by which the orchestra
could be heard without the police whistle
unless, of course, the blower was removed.

But you cannot re-
move thunder-
storms, and so you
cannot . hear the
broadcast without
the atmospheric.
On the other hand,
to go back to the
police-whistle  an-
alogy, if the whistle
was a very feeble
whistle and the
orchestra a very
strong  orchestra,
you might not hear
the whistle. Thus,

if you tune in to a very powerful station,
you do not hear,K the relatively feeble
It’s all a question of the
ratio of the signals you want to hear to
those you don’t want to hear.

If the atmospherics are loud but the
signals louder, all can be well; if the
atmospherics are very weak but the signals
weaker, you must hear the atmospherics
if you are to hear the signal.
is not directly concerned with the sensitivity
of the set; it is concerned only with that

The question

with five independent receivers, one jor each pupil, and even thea there is room for the instructor to

walk up and down the cabin,

181

fundamental ratio—signals wanted to noi=2
unwanted.

Now I said that an atmospheric can bs
analysed as lots of different frequencics.
It’s as if a gun went off and made low notes,
medium notes, high notes and supersonic
notes. So when you have a “ tuned”
receiver which is only responsive over a
certain frequency band width, it only picks
up part of the atmospheric.

High Selectivity Helps.

The narrower you make the band width
of response the less the noise due to the
signal. But we all know that we have to
make a receiver responsive over a certain
band width to get good quality. So we
must pick up a certain amount of atmo-
spheric whatever happens, but there’s no
need to have a receiver which is responsive
over a wider range than is necessary to give
good quality. Some Daventry receivers
may not be selective enough.

I would advise those troubled by atmo-
spherics that they might get .a slight im-
provement by assuring themselves adequate
selectivity. Indeed, however, the station-
jamming situation has probably assured
that long ago.

* * *

I love this word “ efficiency "—D.C. to
A.C. efficiency! People say they put so
many watts into a valve (D.C.) and get
so many watts out (A.C.). They give a
loudspeaker 2 watts and feed in, say,
10 watts to the last valve and say that the
efticiency is 20 per cent.

But let’s look at it as an engineer would
do. He says that yon measure the power
efficiency of a machine by taking the ratio
of watts got out of it divided by the watts
put into it.

Take a typical 3-valve battery receiver.
Its high-tension consumption for decent
quality is, T suppose, 15 to 20 m.a. at 159
volts. This is being conservative. It
means 3 watts, anyway. Then filaments
take, at very minimum, 1 watt. So that's
4 watts.

I don’t expect that the maximum power
delivered to the loudspeaker is more than
0'5 watts, and that only for an instant.
So the efficiency is really of the order 12 per
cent, not 20 per cent. And in a battery
set watts cost money.

Moreover, loudspeakers are only abouf
1 per cent efficient !



CHEAPER
BULGIN COMPONENTS

asmuns ot

Maasenancyf

sets cost less to make than those produced

specially for home constructors. In some cases
there may not be a great deal of difference, but in
others the differences are considerable.

The reason is not that they arc less efficiently
made, but they arc devoid of the finishing touches
given to constructors’ components.

For example, transformers for commercial sets
are often without any kind of casing and have no
terminals. It is unnecessary that they should have.
It is the completed set itself which is neatly encased
and artistically finished.

But do even constructors want their components
cach to be a polished, finished entity ?

Now this i8 a guestion that at first sight looks
cagy to answer, but in fact it is not.

Let us examine the pros and cons of the whole
matter in more detail.

THE components used by manufacturers in their

A group of the ‘¢ Skeletonised *’ components being
sold by Messrs. Bulgin at prices considerably
below those ot their ordinary lines. These parts
are similar to ‘* manufacturers components ’’ in
that they are largely withount terminals and cases.

In favour of the * raw ™ component is the one
fact that it may be considerably cheaper. Note, we
say “ may.” It is contended by some manufacturers
that little or nothing is saved by, for instance,
eliminating a case or cover.

One or two bave been reported as saying that with
certain components a case can be an integral portion
of an essential, economiecal construction.

As for terminals, they add, these in the mass cost
very little to supply and fit.

On the other
hand, others state
that therc are
alternative and
decidedly less ex-
pensive methods
of assembly than
those which de-
mand the provi-
sion of * costly
moulded cases.”

And that, to
U8, Seems reason-
able enough.

The man who
buys components
to use first in one
set and then in
{ another-—the ex-
perimenting con-
struetor, in fact
—probably pre-
fers his radio
components to be
terminalised, fin-
ished pieces of
apparatus.

But the one set
type of construc-

A high-grade Class B ontput
choke of British Radiogram
make which we recently tested
and found te give good. results.

tor, the man who has his mind set on the building of
just the one receiver for homie use, and has little
thought of futurc recomstruction, would not mind
his components in the * raw.”

At least, that is what we think.

Until recently the whole (éuest,ion was a purely
theoretical one, far removed fromi practical politics,
because constructors were offered no alternative.

That, however, is not now:the case.

Messrs. Bulgin have taken the original and
courageous step of making available to constructors
numerous * manufacturers' ”’ models of components.

The accompanying photo includes a good selection
of them.

Note the three
H.F. chokes in the
foreground. These
arer priced at -1/6,
1/9 and 4/6 respec-
tively. Fitted with
-cases and terminals,
-the equivalent types
cost 2/3, 3/6 and 5/6.

Above them is a
group of * skeleton
L.F. chokes, ranging
in price from 8/6 to
,13/6. Two shillings
is saved on each of
these.

And it should be
noted that they are
identical in quality
and technical effisi-
ency to the ordinary
constructor's com-
ponents of the same type sold by Bulgin.

Bulgin style them ** Skcletonised ” components.
But we don‘t consider that is a quite appropriate
term, becamse there is not so mmch missing from
them that they deserve to be considered as mere
skeletons. Their skins may certainly be "absent,
but the *“ meat” is there!

We hope this new Bulgin policy will at least be
given very close consideration by constructors,
for it is among the most important that have been
initiated.

Full details of the quite extensive range of skeletons
available is given in the new Bulgin catalogue.

Another

British Radio-
gram component, this L.F.
transformer is compaet, in-
‘expensive, and in keeping
with the most up-to-date
technigue.

' radio

and

 markings appear in bold relief.
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We have said little about their individual charac-
teristics, but, as we have indicated, they are equal
in"all’ respects to the standard Bulgin equivalente,
and the high-quality of these will be well known to
readers. .

Among the ‘ skeletons* are H.F. and L.F.
chokes, potential dividers, D.C. mains- resistances
valve holders, captive serew strips (for use instea
of terminals), fuse holders, mains plugs-and sockets,
short-wave H.F. chokes and c¢oils and. various
other items.

Real money-savers all !

{ BRITISH RADIO GRAMOPHONE
: TRANSFORMERS :

Fensvasanans

For some time past T have been watching the
developndent of British Radiograms = with con-
siderable interest. Thkey started in a quite modest
way a few years ago, but their history has been one
of steady ahd substantial progress.

And now, this
gseason, they

ave added
numercus new
lines to their
catalogue, and
must be num-
bered - amdng
the most im-

rtant’ mani-
acturers. of
compo-

nents.

Their . range
of transformers
is  complete.
There is a good
L.F: intervalve
type, compact
inexpen-
sive. In keeping
with the most
up-to-date tech-
nigque it is en-
cased in a

The Class B driver transtormer
of British Radiogram make is

strong, well-  similar in-appearance to their
finished bakelite Class B output choke, and like-
moulding, on ‘wise similar in its excellent
the top of which performance.

the = terminal
A sound, practical
point that. .

There is also a British Radiogram Class B driver
transformer and a Class B output choke.

These we tested in combination with a Cossor
Class B valve. They gave good results, and it was
evident that their characteristics were especially
suited to this particular valve.

We have also emplayed these British Radiogram
Class B components in one of our publication sets
with complete success. They ean be recommended
to all counstructors. )

I_F Jay Laurier proved a

less brilliant star in
the * Fire Station” than
he'did in * Waltz Time,"”
it was because, this time,
he was one of a constel-
Iation of stars, all of whom
refused be out-shone.
Therefore I still regard him
as an aequisition to broad-
casting, and I hope that his

THE LISTENER'S NOTEBOOK

Frank comments on recent pro-
grammes and on microphone
personalities- of the moment.

alas] These conversations
are exclusive. to West
Regional listeners.

» -

I say exclusive because
T’m pretty certain that no
other listener can take
these talks without suffer-
ing interference from un-
wanted stations. Inter-
ference is too often a bug-

4;--.---"-..--,.

third appearance before
the microphone will not be any longer delayed than
his second was.

* * *

“The Fire Station” must have satisfled those
listeners who crave for their one huge laugh per day.
Every line was funny, though the humour may not,
in every case, have passed muster with subscribers
to our more exclusive humorous papers.

Clapham and Dwyer were irresistible and almost
unchallengeable—till Leonard Henry came along.
As Leonard was at his best as ** our representative,”
5was prompted to transfer-my vote to him. But
Clapham and Dwyer came on -again, which put me in
a gquandary. So I decided to split my vote.

Dan Leno, junr. must have been in a very funny
mood when he wrote the book—for it was packed
with nonsense. I'm not certain, however, that a
spot of seriousness here and there wouldn't have
helped the nonsense a bit. As it was, we were
surfeited with the latter to such a degree of satiation
that when the show was faded out (it having already
overshot scheduled time)in favour of Mr. Baldwin
we were not greafly distl;essed. .

Another bright feature of the show was the
excellent playing of Marius B. Winter’'s band.
This was particularly noticeable in some of the
accompaniments, ‘I t! oug‘ht.

T have often urged the B.B.C. to do something for
the amateur actor., Imagine my satisfaction, then,
to find billed in the * Radio Times’ a series of
informal half-hour conversations between representa-
tive amateurs and a professional producer. But

bear, particularly when

one’s interest in a topic is so great that it can only be

listened to under the best conditions. I suppose I

shall have to continue grouging unti! the B.B.C.

sees the wisdom of transmitting all novel items on the

National wavelength.
* * *

Lord Dunsany’s new radio play, " The Use o?
Man,” wasn’t the epoch-making play I expected it to
be. Really, it didn’t strike me as being anything
more than an elaborate fairy-story, and very suitable
for the Children’s Hour. As such I would have
lauded it to the skies, especially those clever farm-
yard, jungle and summer-evening noises that filled
the ether for the best part of forty minutes.

* * *

The idea behind it all wasn’t big enough for a good
play. The dialogue was just a tiresome repetition
of the same question and answer; only the back-
ground noises varied. It is a fact that I almost
forgot I was listening to a play; it was more like
a super-quality. v::riety tu.m.

I think the play was produced as well as it could

| be, but you can’t make a gilk purse out of a sow’s

ear, Part 1, which was very short, was just rattled
off, and only succeeded in irritating one. When one
recalls the preliminary notiees about *‘ The Use of
Man,” one is inclined to think that this was a case
of much ado abou‘f. nothin.g.

Notices of talks, with explanatory notes on their
contents, fairly litter the programmes these days.

(Continued on page 218.)
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THE VALVE

Mullard Master Valves are chosen by discriminating radio enthusiasts in greater
numbers than any other type of valve. That is because previous results have
shown them superior in design, construction and performance. Today three million
aerials lead down to Mullard Master Valves—and three million aerials can't be wrong.

ASK 1.5D. Whenever you want advice about your sst cr about your valves—ask T.5.D.—Mullard Technical Service
Department—-always at your servica. You're under no obligation whatsosver. We help ourselves by helping you
When writing, whether your problem is tiy or small, give every detail, and address your envelope to 1.5.D., Ref.

Mullard

THE - MASTER - VALVE

The Mullard  Service Co., Lfd Mullard House, Charing Cross . Road, London, W.C.2.

Arks
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S.T.5000

COMPLETE CONFIDENCE

ALL readers of radio journals know
that when they build a set designed
by

JOHN SCOTT-TACCART !
SUCCESS IS CERTAIN ”

To ensure outstanding .performan‘ce
and reliability use Colvern Coils as
incorporated in' S.T.s. original design...
Every Colvern Coil is thoroughly tested
. and guaranteed to be identical with
those employed in the original receiver.

Think of the “S.T.300" ... the “'S.1.400"
...remarkable achievements in set de-
sign ... both employing Colvern Coils
...pin your faith to Colvern Coils for

the “S.7.500."

A P BT J 5 ) R X
e ‘. & N
Sy Wy P d o

REMEMBER, COLVERN SPECIALISE IN COILS
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Readers who are in possession of fairly up-to-date battery sets, and

who have recently availed themselves of the advantages of electric-supply
mains, will be anxious to convert their receivers for all-electric working.

tips given below have been specially prepared for ‘ P.W.,” readers
By M. G. SCROGGIE, B. Sc., A M.LLE.E.

GONE are the days when we need hang
our heads in shame because ours is
“only a battery set.” What with
Class B, iron-core tuning coils, really
efficient P.M. moving-coil speakers and a
general improvement in battery valves the
A.C. mains man no longer has a monopoly
of interesting and attractive receivers or
even radiograms. So when we move into a
house where A.C. is laid on (or when the
A.C. moves into our house) it is by no means
a foregone conclusion that the battery set
will have to be scrapped.
Unless it is of antiquated design the only
real grouse we may have against it is

THE ORIGINAL WIRING

done away with, the L.T. battery remains a
nuisance. It requires little bits of attention
that are only too often forgotten or put off
till the next day ; result, the battery which
started off by giving perhaps 10 ampere
hours per charge is found to be doing only
5, then 3, 2, 1 and eventually next to
nothing, and a new one has to be bought.
Distilled water isn’t very expensive, but it
is too much trouble to go to the chemist ;
and so we use tap-water or nothing at all.
Then we go away for months and let the
L.T. stand discharged. And so on.

You ask, Why not make a battery
eliminator for L.T., too ? It is perfectly
possible, but quite expensive.
And unless an accurate low-
reading voltmeter is used it

is not at all easy to make
sure that we have just the

1000/ M

right voltage on the valve
filaments. liven then, every
time a valve is thoughtlessly

% pulled out with the power
i— on, the voltage on the others
goes up ; and so they are not
1| what the insurance com-
[ 2 panies call a first-class

life.”

£7°| Eliminating H.T.

- The best thing is to chang®
@ over to A.C. valves, and

©—/|  then both cost and trouble

A6/ la)

o of providing L.T. are virtu-

ally eliminated, for a trans-
former with an L.T. winding

Here is a diagram showing the usual arrangement of the filament

In order that indirectly-heated mains valves

may be used it is necessary to replace the four-pin valve holders with
the five-pin variaty and also alter the wiring somewhat.

wiring in a battery set.

upkeep cost. FEven Class B  doesn’t
claim to reduce this; all it does is to give
bigger and better results for the same
running expense.

Of course, the H.T. battery bil} is easily
abolished by buying or making an H.T.
power unit. * P.W.” has told us all about
this on many oceasions. It may cost a
good deal more than an H.T. battery, but as
the running cost is negligible it is pretty
certain to pay in the long run. There is
still the L.T. battery. The cost of re-
charging and the arm-ache of carrying it
about can be stopped by including in the
H.T. unit a small metal rectifier for trickle
charging ; so that when the set is switched
off the charger is switched -on and
replenishes the L.T. for the next time.

Theory and Practice.

That may be all very well to talk about,
but in practice it is not quite so ideal as it
can be made to sound. The fact is that,
even when the cost of charging has been

costs very little more than
one without it, and all that
has to be done to get L.T. is
to connect the transformer
L.T. terminals up to the valve heaters.

Another decided advantage is that it is a
much easier matter to arrange for ““free ”
grid bias than in any system using battery
valves.

The first thing to be done in changing
over is to replace the
4-pin valve holders
by 5-pin, with the

The hints and

and these must now be separated. One
job is to act as a cathode—that is to say,
the negative jumping-board for the current
through the valve; the other is to develop
the heat necessary to stir up the electrons
or current' carriers into sufficient activity

‘to enable them to cross the gap separating

them from the anode.

All the connections dealing with the first
job—H.T. negative, earth-and low-potential
ends of most of the coils and condensers
(variable and fixed)—which are usually

AFTER ALTERATION

F16./c)

If it is desired to use a directly-heated output valve

a four-pin holder will be needed in the last stage.

The grid-bias connections will also have to be
modified slightly,

brought to L.T. negative, must be 'separ-
ated from the L.T. leads proper. The first
lot are connected instead to the cathode
sockets—the central ones—of the valve |
holders, and the heater sockets are left with
no connections at ail except for a pair of
thick wires joining them all up in parallel
to the 4-volt winding on the transformer
(this must, of course, be entirely separate
from any that may be used for a valve-
rectifier filament).
(Continued on next page.)

FOR INDIRECTLY-HEATED VALVES

possible exception of
the one occupied by
the power valve.
Some types of A.C.
power valves are
directly heated, so
require no more con-
nections than the
corresponding
battery valve.

Next it must be

~r

clearly understood

F16./ (8}

that the filament of
a battery valve
combines two jobs,

After five-pin valve holders have been added this diagram will be useful in
assisting you to make the necessary alterations to the wiring.,
bias is provided and no batteries are required.

Automatic grid
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The wires must be thicf(, .because- each
velve -takes one amp., and it is most

important to make sure that np appreciable _

voltage is lost in carrying this heavy current
to several valves. .

Heutralising Hum,

‘Another precaution is td twist-the wires
tdgether wherever possible, so that any
hum that might be caused by the current
{lowing in one ofithem is nearly neutralised
by-that flowing oppositely in the other.
Tig,-1 (a) shows the principal connections
assogiated with the filament circuit of a
simple 3-valve receiver, and 1 (b) the same
connections rearranged for. A:C. working.
Note that; the grid legk, which usually goes

. _If a directly-heated power valve is used,

“however, we maist earth “thy' céntré of the
héater supply ; if no centre tap is provided
on the transformer we must make one by

| using acentre-tapped resistor or, better still,

one of the adjustable-tap “ hum-balancing ”
resistors that. some component firms supply..

directly-heated power valve, and (d)_is an
alternative centre tap. In (a)to(c) the heavy
line marks the earth “lin€ 'or *‘ common
negative.” >

It is quite possible to carry on with the
oldgrid-bias battery arrangements, the -|-
being, now connected to cathodes instead of
LT..—; but.that would be throwing away
one of the chief advantages of A.C. valves,
Instead, all the points that were formerly
joined to G.B.— can now be brought
straight to the common negative and a bias
| resistor ,"1nsefted . between thisand the
cathode of’ each individual valve needing
bias. | ]

‘Bias Decoupling.
‘The valve makers tell us exactly the
value 'of the resistor to use and how to

'PREVENTING HUM

s

[ Ot
250
-

—@
p73 aCl

-When making use of a directiy-heated output
valve it is essential that the centre point of the
L.T. winding is earthed. If there is no centre
tap on the transtormer an artificial one must be
provided by means of a centre-tapped resistance.

to L.T. 4, joins all the return leads that
were previously brought to L.T. —.

If all the valves are indirectly heated it is
not absolutely essential to connect the
beaters to anything other than the trans-

A TYPICAL CASE

*

|
s
|

Fre2’a)

Shown in theoretical form above is a typical
three-valver which lends itself very well to
conversion for all-electric working.

former ; but the usual thing is to make one
connection from earth : it doesn’t much
matter where;” eithéT to one sidé or to 4
centre tap. J

connect it. In each case it is necessary to
decouple the bias; and although there are
various' filter systems that are sometimes
perfectly satisfactory, the simplest and
safest scheme is to shunt the bias resistor
with a condenser : 0-1 mfd. for H.F. valves
and 25 to 50 mfd. (electrolytic, of course)
for* LF. The bias alterationg also are
shown in Fig. 1. A special point to notice
is that, with directly-heated
power valves, all the valve
- current passes through the

" Fig. 1 (c) shows part of (b) modified for a

Populer Wiveless;‘Octobor 14th, 1939:

amplification all round, which no doubd
will be quite welcom?.

But there i a posaibility that less.
desirable effects may appear—uncontrol-
lable oscillation, moter-beating and dis-
tortion or overloading. I that i3 so it
mekns that we must pay more attention
to séreening and” decoupling : increasing
decoupling -resistors and condensers and
seeing that coils and H.F. leads are well
screened.

Before and After.

_Another thing”is that, even with the
correct bias as recommended by the valve
makers, the anode current may be con-
siderably higher than when batteries were
used and economy was the ruling motive.
So it will be necessary to consider whether
any' transformers are in danger of being
saturated or anede resistors overheated,
and either to reduce the current by in-
creasing the bias or to use a larger resistor
or parallel-feed the transformer.

Fig. 2 (a) and (b) shows the circuit of a
three-valve set before and after conversion to
A.C. Details such as waveband switching
have been omitted for clearness. The
changes are practically the samc as those
already illustrated in Fig. 1, but in addition
you will see that decoupling has been in-
serted in the detector stage, which pre-
-viously managed without it, and the loud-
speaker is choke-fed. It is wise to isolate
the speaker by either thoke or transformer
when mains-driven. |

ALL FRCM THE MAINS

bias resistor, which must

_be proportionately lower in
resistance.

Generally speaking, there

are no A.C. valves that are
exactly equivalent to the
battery types. Obviously
the nearest should be chosen,
and when that has been done

it is likely that they will all
be- rather more lively; in

£l o)

pleted before the
mains are connected
to the unit.  If the receiver valves do not
take current the output from the rectifier
flows entirely into the smoothing reservoir
condenser, and actually raises the voltage
across this to the peak voltage: supplied
through the rectifier. This voltage is
~nearly half as much again as the
normal voltage, and will be applied to
all condensers and components
the H.T. supply.

Making Sure.

Thus an unnecessary strain will be
thrown on these componentsand may cause
a breakdown.

A~ very effective methiod for testing a
large fixed condenser of, say, 1 mfd. or

across’

18 thus in order.

other words, the ™ slope ” 3 y - F
will be higher. One effect of Here you see the same set as shown in Fig 2 (a) after alteration for
that is to increase the S e ""2;1"3?53532’&?." et Baeguan=tonmer
HI;]{NT an %C Kosaess zenn ene ""-f over is by means of
.T. unit is & :+ a small flash-lamp
_ worked with £ CONCERNING : ‘Tbattery and a pair
areceiver using bat- £ CONDENSERS & of ’phones.
tery valves it is { A useful tip- which will safeguard. ® The battery con-
always advisable to £ your fixed condensers, and a method f nectors are touched
ensurc that the fila- : of testing them when you are uneasy ¢ momentarily across
ment circuit is com- about their condition, © § the terminals of the

condenser under test,

the positive connec-

tor touching one terminal and the negative

connector the other. Then, after a period-
of ten minutes or 2 quarter of an hour, the

’phone tags should -be brushed across the

condenser terminals.

The Indicating Click.

An appreciable “ click ” should be heard,
indicating that the charge has been held
by the condenser and that the component
If no click results, of
course, the insulation of the condenser must
be at faulf. ‘

This method is much simpler than the
usual high-voltage test which often gives
unpleasant shocks.-

HC
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THE LITTLE DOG IN
““ His Master’s Voice”’ trademark
carries a graphic message to all
intending purchasers of radio. He
listens — and cannot believe that
what he hears is not reality. Apply
the same test to any *“ His Maszer’s
Voice” radio instrument .
LISTEN, just listen—for it is by
that test that every “ His Master’s
Voice” instrument has been made
for .a quarter of a century.

The Aristocrat of
Fadio Receivers

for 235 GNS.

An outstanding example of ¢ His Master’s Voice » range of © true-to-life ’
radio instruments is the Superhet Lowboy Seven, Model 470. This
instrument, employing a seven-valve superhet circuit and band-pass
tuning, picks out every worth-while home and European station with
satisfying ease. There is no ‘ overlap,” and the background, thanks to

the use of variable mu valves, is practically silent. This razor-edged

selectivity and remarkable station-getting power are allied to a tone

perfectly balanced from top to bottom of the register. The ¢ true-to-
life ’ tone is further enhanced by a walnut cabinet acoustically matched
with a mains-excited moving coil speaker. Provision is made for the
attachment of a pick-up which makes possible the electrical reproduction

of gramophone records, and the instrument has sufficient power to

MODEL 470 operate two or more additional loudspeakers, Take the first opportunity
of calling at your nearest “ His Master’s Voice » dealer for a demonstra-

tion. The price of this instrument is 25 gns. —or by hire purchase.

CﬂUP ON 66 N & 2 ° ® *9
To the Grumophone Co, Lad, | lhs Master S VOICE

Send me full details of Model 470 and complete

list of * His Master’s Voice > Radjo. 66 T R U E _ T O . L I F E ’

Address ...
The Gramophone Co.,Ltd.(Dept.P.W.), o8 Clerkenwell Rd yLondon,E.C.x (Prices do not apply in I.F.8.)
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OR “POPULAR WIRELESS™

BRITAIN'S LEADING DESIGNER CREATES THE
“S.T.500” ‘EXCLUSIVELY FOR. “P.W,” READERS

- “POPULAR

OHN SCOTT-TAGGART has designed
a set for PorvLar WIRELESS and_will
give full constructional details -ofit in

our next issue.

To teng of thousands.of construetors and
to the ‘whole of the great radio: industry
this is the most momentous news of the
year.

An “S.-T.” set is indeed an event, and
the fact that PopULAR WIRELESS has been
s0 fortunate as to secure the publication
rights of the first = Scott-Taggart star

design .sinee:the mighty *400™ of -1932-

is a scoop of. the greatest magnitude.

And we feel sure all our readers will
agree that this is service in excelsis.

No designer of home-constructor sets
has a greater following than- Jolm Scott--
Taggart, and no designer more readily
deserves the immense popularity that has
been accorded to this distinguished per-
sonality.

Colossa! Success of -« S.-T.’’ Designs.

it is particularly appropriate” that his
great new set should reach the public
through the pages of Portrar WIRELESS,
for cleven years ago he became the first
Techpical Adviser to this journal, later
founding * The Wireless Constructor ” and
* Modern Wireless.”

The colossal successes which “S.-T.”
achieves with his receivers for home
construction occasion little surprise in the
minds of those who know'something of his

{

WIRELESS” TRIUMPHANT !

—

By THE EDITOR

r
experiénces and present accomplish--
ments. _ 1 w)

His--great abilities: as a physicist and

t

|

engineer are such that his services as # |

consultant have-been sought by practically
all the leading radio concerns of the world.

His inventiveness is to be gauged by the .

fact that many of his patents have been™
acquired by the principal corporations in
Europe and America:” His possession of a
keenly analytical as well as constructive:
brain is.evidenced by his legal standing

- {he is a.barristér-at-law).

’ 1ncredible Versatility.

This, then, is the foundation upon which
his genius is firmly based, and it is surely"
extraordinary that such incredible versa-°
tility of eéxperience should have been
obtained by a man who is still in his’
thirties. And it is to the inestimable.
advantage of home construction that he is
.bending his present energies largely to its
developmient.

He has. tackled this new PopruLar
WIRELESS set with great _enthusiasm..
Indeed, he has said that nothing is giving
him greater pleasure than the anticipation
of making a whole host of new friends
through it. And there is nothing more
certain than that hé will do this, for with
every successive set his circle of followers
grows wider and wider. .

. At least one hundred thousand
“8.7.300°s ” were built ; no one can gauge

1'
!.
iE

g_}:_act}){ the immensity of the success
-achieved by the -*' S.T.400” (letters of
appreciation were _received, by “S.-T. "
from, all quarters of the globe). To what

. new heights will the “ 8.T.500 ” rise ? That

question is fraught with the most exciting
possibilities: ‘

At this juncture we cannot ‘even tell
you what the “ S.T.500 * is, but must leave
it. to the.master craftsman himself to intro-
duce his latest design to you next week.
Na doubt between now and the day when
that**S.-T.” number of PoPULAR WIRELESS
will, be _floewing out from bookstalls and
nhewsagents in all parts of the country
a host of constructors will be speculating
on the details of design of the “ 500.” But
at best 1t can be nothing but idle specula-
tion.” John Scott-Taggart does not stick
to grooves, and his past successes seldom
give clues to his present lines of thought.

Order Your Copy in Advance.

Jf you must try to guess what his
“8.T.500 ” is, clear your brain of all pre-
conceived notions _and read nothing out
of the symbol itself except that it is, in fact,
a Scott-Taggart set. That will at leass

- bring you into tune with the “P.W.”

triumph of next week.

Over 218,000 copies of “8..T.’s” last
set description were sold., A greater
success than ever i8 assured this time.

So don’t forget to order your copy of
PorurarR WIRELESS in advance !

CABINET CORNERS.

IT -often happens that the corners
of portables and transportables
receive damage when being. maved -
from place to place. This can be
remedied jn ‘the following manner: .
Take a two-ounce tobacco or other

carry out and really effective in practice.

THREE MONEY-SAVING TIPS

-Practical tips which the constructor will find easy to

brad used to retain it in place. Through
the one jaw drive a screw which will
hold the connecting wire and act as a
terminal. The end projecting through
the jaw will act as a positive contact.

These grips are wvery useful when
-using a car battery, as they will open
wide cnough to take the terminal

Jsesnnssasnanig

tlat tin (Digger Flake in my case), cut
off corners as shown in sketch, trim up

p YT T ITTIIIS o

pillars.
If more convenient the jaws may

and polish with fine emery cloth.
Pieces may be blued by heating over
an ordinary gas jet. Fix by means of

Frotecting the porlable’s case.

sinall steel screws to cotners of cabinet.
The screws may also be blued if desired:

' REPAIRING A SPAGHETTI

RESISTANCE.

OWING to their flexible' nature, the
very flne wire with which spag-
hetti’s are wound is easily fractured.
Repair as follows ; Carefully prise off
the end eyelets and remove the sleeving.
It will now be noted that, the fine wire

“is merely wound round the core, and

at the two ends short lengths of thicker
wire i8 tightly wound over the finer,
making electrical contact with it. The
eyelets are in turn pinched over thc
thicker wire. Usually the fine wire
fractures near the end. However,
wherever it is, remove the thicker wire
from the end nearest the fracture and
rewind it on just the other side of the
fracture. Measure the length of the

resfstance, cut it right through at the
fracture and remeasure the new length,
Shorten the sleeving to suit, slip it on
and pinch the eyeclet over the thieck
wire—which has been wound over what
is now the new end. The reduetion of
resistunce (in ohms) willl be in
‘)roport.ion to the reduction in length.
When the eut out piece is of appreciable
length it can obviously be used to make
a second resistance, two extra eyelets
only being required, short lengths of
fuse wire serving to bind the two ends.

CLIPS ‘FROM CLOTHES
PEGS.
IMPROVISED' crocodile grips may

he made quite easily from clothes

pegs.

The type of peg with a metallic
spring is utilised. Copper foil s
wrapped round each jaw and a tiny

be wound with bare copper wire in
place of foil.

A wooden clothes peg adapted for
use as a crocodile clip.
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Double
foranod
wound

Spiral spring holding
filament at correct
tension.

//

New form of double-
wound screen for low

i system.
|

Your guarantee of

mica support
eand double-
screen hold-

ing electrodes rigid
andraccurately spaced

X Mica support for
capacity .Iass and Trigid  grid-filament
minimum idle screen
current.

. Multiple point filas
ment anchoring for

suprame quality. cutting out micro-
phonics.
SECTIONAL PHOTOGRAPH
Part of Anode and Screen cut away to show inner
electrode system.
s S i T

z-volf
Screen-Grid Valves
mean —

| GREATER SENSITIVITY WITH

1 ‘COMPLETE STABILITY—owing
to low capacity and higher impe-
dance.

ENTIRE ABSENCE OF MICRO-
PHONICS — due to latest multiple
anchored filament.

2

H.T.CURRENT CONSUMPTION
FROM 1.5 M.A. ONLY.

A NEW low H.T. non-micro-
phonic screen grid to improve
all Osram Music Magnet 3.
valve, 4-valve and similar built

$23

sets. Mutual conductance
1.1 -
o™ Price 15/6

A NEW high slope, non-
microphonic screen grid for
all single stage H.F. sets using
screened coils. Mutual! con-

ductance. 1.4 ma/volt
Price 15/6

v
.i 34 screen grid to give full
- and distortionless con-
trol of volume with only a
9 volt bias battery.

Mutual conductance 1.5 to

oo1ma price 15/6

volt ...
These Vairz. can be supplied metallised or plain.

A NEW “variable mu"”

MADE IN ENGLAND
SOLD BY ALL RADIO DEALERS

WRITE for the OSRAM VALVE GUIDE
(1933 Edition) sent post free.

r——rre
Adut. of the General Electric Co. Ltd., Magnet House, London, W.C.2.

199



OW much truth lics behind the opinion
of some people that the commercial
receiver is the all-in-all of radio and

that set construction by the amateur is a
back number ?

Mechanically and technically, the com-
mercial receiver is a very sound job,
cspecially if a good price is.paid for the
instrument.

But I still consider that the bought set
lacks artistic -design in many cases.

The purchaser is tied by the limit of two
or three designs by each maker, and the
external appearance of each does not differ
to the extent of making the choice of
receiver easy. There often seems to be a

AN IDEAL SPOT

[ Zoun-
SPEAKER

RADIO SET  HELECTRIC
HIND MIRRORH

*¢ Builders and architects will have to be
consulted in the near future, and sets will have to
be planned and built as integral parts of the
actual houses,”’ suggests the author of this article.

suig

The
greatly over those who buy ready-
made sets when the gquestion of

home constructor scores

housing comes along. There are

many ways in which designs can be

adapted -to special circumstances,

and some ingenious suggestions
are made in this article,

By EDWARD A. BASSETT.
& *

X
Al

lack of imagination, and if the ordinary
house furniture were built with the same
want of variety most homes would be truly
dull.

This is where I believe the home con-
structor scores over the owner of the bought
set. Admittedly, the commercial set is a
boon to the elderly, and ladies living by
themselves, who could not be expected to
build their own receivers. The man, how-
ever, who wishes for a first-class receiver
would be better advised to build one of the
sets described in “P.W.”, for even should
he have no knowledge of radio, the diagrams
of these sets are easy enough to follow.

Striking an Original Note.

And what a choice of ““ housing >’ and
cabinets the amateur has!

If you look through the advertisements
of PopurarR WIRELESS you will find
numerous cabinet makers who will send®you
catalogues on request, containing many
attractive designs, and many of them will
alter these for your convenience.

A little conference with your family
will elicit ideas that will bring saitsfaction
to all, and if you are not great at woodwork
there are joinery and woodworking estab-
lishments that will carry out your designs
at a reasonable price.

I think builders and architects will have

b -
i STORING COMPONENTS
! A simple scheme which is easily §
: adapted to all circumstances. -
Koesen ams *

IT is not generally realised that the lower
portion of a disused cupboard can
offer a very convenient method of stor-
ing spare components until such time when
replacements or experimental work neces-
sitate their use. If the cupboard available
is one of the wardrobe type where no
shelves are provided in the bottom, it ean
ecasily be adapted without any considerable
expense or trouble.

In the above instance, of course, shelves
must be fitted, and it should first of all
be ascertained how many are required
to accommodate the number of com-
ponents on hand. Having decided upon
this, the side pieces, or supports, must be

“ﬂmmu-&\\

—
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The block of shelves is seli-supporting and in no
way damages the cabinet into which it is fitted.

Popular Wrreless, October 14th, 1933:

to be consulted in the near future, and sets
will have to be -planned and built as in-
tegral parts of the actual houses. A receiver
fitted into the chimney-piece of a house
could be made both artistic and efficient.

Its bulk would be hidden in the thickness
of the wall, or in built-in bookcases with
leaded windows, where unsightly plugs
and wires would be eliminated.

And no doubt asbestos linings in chimney
corners would overcome any overheating
difficulty.

" Concerning the Radiogram.

Two suggestions are illustrated on this
page, and I see no reason why the loud-
speakers about the house should not receive
the same treatment, and become part of
the design of a roo m as much as the neces-
sity of having a linen cupboard.

With regard to the radiogram this is a
different proposition from the ordinary
transportable set, and is generally planned
on more pleasing lines. At the same time
the home constructor ean use his ingenuity
here, for one side of the sideboard can be
utilised for this purpose and bureaux can
be converted into excellent cabinets for
the radiogram outfit.

HOUSED IN A BOOKCASE

WATYE SO SN SN

) B

g@?gg@gﬁﬁ
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One of the -shelves of a bookcase is admirable
as a spot where the radio receiver will be hardy,
and yet quite unobirusive.

included in the overall measurements when
obtaining the necessary timber.

After cutting the wood to the desired
dimensions the shelves must be fitted
between, and at right angles to the side
pieces, and firmly screwed into position:
If preferred, small wooden blocks can be
glued between the inner parts of the sides
and under parts of the shelves, as shown in
the diagram, to ensure firmness. Another
method of preventing the shelves from
becoming unstable is by arranging the
supporting sides to fit flush against the
sides of the cupboard. In this way no
side movement is possible.

The back of the cupboard will serve the
uscful purpose of providing a back for the
shelves, thus simplifying the actual con-
struction. Apart from smoothing the
woodwork and applying a coat of stain, the
components can now be safely stowed
away. AW Y.



Popular Wireless, October 14th, 1933

s . -
Before the innovation of Q.P.P.
and Class B practically the whole
: field of radio was concentrated on
. the single-valve-per-stage system
of amplification and the use of the
varicus methods: of push-pull am-
plification restricted to a compara-
tive few, notably the more serious
experimeénter. In consequence, the
‘¢ balanced-valve ’’ system has been
somewhat neglected.

(YTT)

n

RIOR” to the introduction of the
Class B valve, with its revolu-
tionary effect on the outlook for

battery-driven receivers, I doubt whether
push-pull amplification had heen tried by
.any but a few experimenters. For years
the whole of our interest has been con-
centrated on the single-valve-per-stage
system of amplification, with the object of
getting  higher magnification, greater
stability and more realistic reproduction

BALANCED
OUTPUT

A push-pull ontpat
eircuit of this type
has definite advan-
tages from the hum
point of view and
{ simplifies HT,
smoothing.

Fel

B .

from a string of .what I will call single-
phase valve stages.

There are now signs that this line of
development, which we have followed so
slavishly for many years, has reached if
not passed its zenith. 1 should not be at
all surprised to see in the near future the
development of new variations of the
original push-pull system as serious rivals
to the conventional single-phase amplifier.

Disappearing Complications.

‘T find it particularly  fascinating to
visualise receivers of the future wherein
all stages, whether in a straight or superhct
circuit, will be balanced-valve stages,
almost certainly using valves with a double-
electrode assembly like the Class B valve.
These valves will have remarkable charac-
teristics, making possible phenomenal
results as regards range and fidelity with
only a few valve stages; most of the
smoothing and decoupling complications
-of our present designs will have disappeared.

In order to appreciate to the full the real
and practical advantages of the balanced-
valve system you must first realise some of
the major disadvantages of the single-phase
system.

The most prominent of these, as regards
the HF. and detcctor stages, is the feed-
back through the grid-anode capacity to the
input circuit. In the detector this produces
loss of selectivity and of efficiency, and in
the H.F. stage uncontrolled oscillation, now
cured by the S.G. valve with its almost
negligible grid-anode capacity.

A particularly exasperating defect of the
snbalanced single - phase system is the

i
E

By J. ENGLISH.

leakage of H.F. or L.F. energy into the H.T.
supply system and into the following stages,
causing motor-boating and general in-
stability. Consequently we have to employ
complicated decoupling to bottle up this
unwanted energy in the stage to which it
belongs. Leakage of H.F. past the detector
is even then difficult to cure.

. Eliminating Decoupling.

Now let us take the ideal case of a simple
balanced-valve L.F. stage like that of Fig. 1,
in which hoth valves and their associated
halves of input and output circuits are

. perfectly matched. Since the two grid

voltages are exactly out of step, the anode
currents are also 180° out of phase, can-
celling out where they meet in the common
H.T. lead. Consequently there is no A.C.
energy to pdss into the H.T. supply and
decoupling is quite wunnecessary. This
also applies to the grid circuits, so that
automatic bias could be used without the
usual decoupling.

What i3 even more remarkable is that,
with this perfectly balanced system, we

PREVENTS H.F. LEAKAGE

The use of a push-pull detector results in-the
virtual elimination of the Miller effect.

could feed both filaments and anodes with
raw A.C. without a tracc of mains hum in
the output! Although such a perfect
balance is not possible in practice, we can,
nevertheless, considerably reduce the
normal amount of H.T. smoothing, with
consequent simplification and economy of
design.

Overwhelming Advantages.

This ability of the balanced-valve system
to confine all the amplified energy to the
stage in which it arises and to cancel out -
all products of distortion arising therein
is of major importance. When we add its
ability to deliver nearly two and a half
times the undistorted power we can get
from one valve, I think we have sufficient
advantages to more than compensate for
the use of two valves. Further, when
we can obtain special double valves already

- system.

‘and quality.

matched internally at little more than the

!

Sescenare
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Qur contributor visualises receivers
of the future in which all the stages
will be of the °‘‘balanced-valve ’*
type, probably using valves with a
double-electrode assembly similar
to those for Class B. This, he con-
siders, will overcome most of the
smoothing and decoupling difficul-
ties that designers now have to con-
tend with and result in phenomenal
range and fidelity.

ceessascsnanascncencisansaracy

price of one, even this objection must

-disappear.

Another important advantage of the
system is that there can be no saturation
of the iron cores of L.F. chokes and trans-
formers as in the single-phase circuit.
As in Fig. 1, the D.C. component of each
anode current, tlowing in opposite diree-
tions to the centre tapping of the output
transformer’s primary, produces magnetic
fields which cancel out, so that the net
result is the same as if there were no D.C.
at all through the primary. Consequently
very excellent reproduction can be obtained
with cheaper and smaller components.

For and Against.

We are now in a position, [ think, to-
suin up for and against the balanced-valve
In its favour we have, compared
with the single-phase system, more power
and amplification and better stability
All this is due to the sym-
metrical arrangement of ‘the two valves of

| each stage, resulting in the virtual elimina-

tion of such causes of distortion as seeond
harmonies, mains hum, iron-saturation and
of back-coupling.

There is really very little to be said
against the system. The objection to
using two valves instead of onc is easily
outweighed by the better results obtained.
Moreover, you can use cheaper valves in
push-pull until the new ones come along,
and in thesc days of mains opzaration the
extra running costs hardly count at all
The further objection to the use of special
centre-tapped components also carries
little weight, as we shall develop circuits
wherein only one or two such components
will be required, thus making possible the

(Continued on next page.)

STABILITY A FEATURE -
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This paraphase amplifier circuit has among its
features excellent quality and rock-like stability..
The scheme shown obviates the use of a centre-

{apped primary on the coupling transformer.
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LTHOUGH valves are now available
which render the design of all-
mains D.C. receivers a practical

and satisfattory propositien, it is probably
gafe to say that the majority of home
constructors “on D.C.” take their high-
tension power from the mains, but rely on
_accumulators for L.T. :
This is quite satisfactory, providing the
ambitions of the D.C. man are not too

CONNECTED IN SERIES

5« EOAanQAL:mw&
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The cells and the bowl fire are .joined in series for.
charging, as shown above.

great. If, however, there is any inclination
towards a “ten-watts output ® state of
affairs, the provision of L.T. from accumu-
lators-is apt to prove expensive.

For- instance, the present writer, like
Caesar, is an ambitious man and, at the
moment, he operates an outfit which,
with two PX 4’s in the output stage, takes
an amount of L.T. which is far nearer to
four amperes than is pleasant.

The provision of four amperes of L.T.
hag, all the same, been found well within
the capabilities of a 60 - ampere - hour
capacity accumulator providing re-charging
at frequent intervals s carried out. This,
however, has proved expensive.

A small electric bowl-fire passing roughly
two amperes has been used for charging
and, on a 230-volt D.C. supply, a 12-hour
charge costs, at §d. per unit, nearly six-

REDUCING CHARGING CHARGES

Ail economlcal method of obtammg a heavy ‘current output from
low-capacxty cells.

By T. B. SANDERS.
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pence. Since, of course, re-charging must
be carried out after roughly ten hours’ l
listéning, such a consumption of L.T. would
soon, prove too much for even the “ out-
put-watts-at-any-cost . type of experi
menter. Where electricity is charged for at-
sixpence per unit the cost would be pro-
hibitive.

Achieving Lower Running Costs,

It occurred to the writer that the problem
deserved a little investigation and, after
some deep thinking, a method of supplying
the L.T. needs of. his valves’ - voracious
filaments at lower charging costs was
evolved. )

‘Briefly, the idea was to use small cells
in parallel for running the set and to con-
neet them in series for charging. Each 60-

. ampere-hour cell was, therefore, replaced

by three 20-ampere-hour cells and the six
connected up to the set as shown.

"For charging the six cells were connected
in series with each other and with the bowl-
fire.

Working It Out.

With this arrangement the charging is
complete in one-third of the time that
would be required for the 60-ampere-hour
cells and, consequently, at one-third of the
cost. Actually, of course, it takes a little
longer than one-third of the original time
since charging is only at 218 volts because
the mains voltage is “ backed off ” to that
figure by the 12 volts of the series con-
nected cells.

The resistance of the bowl- fire (since it
passes 2 amps. when charging two 2-volt
cells) is 113 ohms, so when chnrging six
cells the current passing at the reduced
mains voltage drops to 1-8 amps. This
i3 so nearly 2 amps. that for all practical

.Yopular Wireless, Uctober 14th, 1933.

20-ampere-hour cells <an be regarded as-

exactly one-third of that taken for the two
60-ampere-hour.

Initial cost is, of course, the chief snag
in this arrangement.
of the two 60- -ampere-hour cells- was “thirty
shillings, whereas the price of six 20-ampere-
hour cells was fifty shillings.

The difference of twenty shillings is,
lxowever, very soon recovered, especially
if electricity is- paid for at mere than a

PARALLEL WIRING

°, © ®. +@
+ 2 2
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O Set

The purchase- price

purposes the ‘charging time for the six

The cells are connected in series— parallel grouping

for ruaning the sat. This provides a terminal

voltage of four and a capacity of 60 ampere-hours
‘from tha 8ix 20-amperz-hour cells.

penny per nnit, and the serious experi-
menter.who charges from D.C. mains would
do well to consider purchasing a number of
small cells in preference to an aceumulator
of high ampere-hour gapacity.

Kisenree
PUSH-PULL CIRCUITS |
OF THE FUTURE

(Continued from previous page.)

full use of normal components. The pos-
sibility of trouble due to parasitic oscillation
can be successfully overcome.

_Let me now give you in brief a few
examples of the practical application of
the balanced-valve system, commencing
with the push-pull detector of Fig. 2. This
is arranged so that neither a centre-tapped
coil nor grid condensers are required. Due
to the process of grid rectification, the re-

PN
-

sultant L.F. signal is in phase in each anode

circuit, so that a parallel connection of
anodes is required, unlike the push-pull
amplifier where the amplified signals are
180° out of phase and would cancel out
with such a connection. The H.F. com-
ponents of each detector, on the other hand,
are 180° out of phase, and so cancel out at
the common output connection.

This results in the virtual elimination

of the Miller effect with a consequent .|
improvement in results. At the same 1
time, that pernicious cause of instability—
leakage of lg F. past the detector—is almost
completely removed. You will see that a
Class B valve can easily be used in this
circuit.

The push-pull detector is particularly
valuable for short-wave reception, as you
will find an absence of threshold-howling
tendencies, together with better selecthtv
and smooth reaction control. At present
a centre-tapped reaction coil is necessary,
but I hope to show before long how to set
up a short-wave circuit with normal tuning
coils.

R.C. Coupled Push-pull.

Next we come to the paraphase amplifier,
which is composed of one or more balanced-
valve stages forming two scparate amplified
chains, the signal through one being always
180° out of phase with that in the other,
recombining in the output transformer.
A very lngh order of purity, with large
power and rock-like stability, is thus
obtainable.

‘single stage of Fig.

A simple example of the method is ‘the
3. shown driving a
Class B output valve, which I can
recommend as a really worth-while pro-
position for anyone who wants a first-
class amplifier. This cirenit also shows
how to dispense with a centre-tapped input
transformer. The input is fed by an
R.C. coupling to V,, and since the anode
current is 180° out of phase with- the input
grid volés, we can get the necessary out-
of-step grid volts for V, by tapping off
some of the voltage drop across the poten-
tiometer connected between the agodes.
The slider is adjusted so that a minimum
sound, or none at all, is heard in 'phones
connected at X, Grid bias of V, and V,is
also adjusted, separately for each .valve
if necessary, until both anode currents
are equal,

Notice that no centre-tapped primary
18 required on the coupling transformer,
as this circuit uses a special scheme of
connections which I have developed to
enabie an ordinary driver transformer fo
be used in front of the Class B valve.

.
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PETO-SCOT
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EVERYTHIN G,

RADIO—CASH
C.0.D.orEASY TERMS

Peto-Scott are pioneers in Radio and Television.
British Public was introduced in 1919 and during 14 years of Solid
Service and Satisfaction we have established a reputation for fair deal-
Customers in all parts of the globes come
to us regularly for all their radio requirements—Sets, Kits of all descrip~
tions, Part Kits, Miscellaneous Components, Speakers, Eliminators

ing that defies competition.

BARGAINS

LOEWE A.C. MAI‘;HS RECEIVER, OUR PRICE
incorporating 3 Valves in one,
with P.M. Moving-Coil Speaker. £6/10/0
Original Price £9/10/0. Maker’s-“€Cashor C.0.D.
rz month’s guarantee. Carriage Paid.
£1 deposit and 11 monthly payments of 11/-.
KENWELL ALL-ELECTRIC OUR PRICE
A.C.3, with M.C. Speaker

Original Price, 15 gns. 1 gns.
Or 12 monthlsy payments of Cashor C.0.D.

For high or low powered sets. Original PRICE
aid. i

GUARDIAN Q.P.P. 4-VALVE RE-

with full instructions, less Valves and 5/6

Balance in 11 monthly payments of 5/6.

Carriage Paid.
Price £1/12/6. Our Price (for a limited glﬁ
CEIVER, formerly £3/19/6. KIT “ A’
Cabinet. Cash or-C.O.D. Carriage Paid; only
-SPOT GASH ﬁFFERS-l

BLUE SPOT 100U Speaker and Chassis. OUR
gcg;;)d only), Cash or C.0.D. Carriage
Complete Kit of Parts in sealed carton’ Send
59/6.

PETC-SGOTT L.T. ACCUMULATORS. . .

. 2-volt, 45 actual amp. hours. © Mass
Cell typc Glass Cells. With, Carrier, 5’9
Worth 8/6. Cashonly. Post free.’ Price

-20 amp. hour type, worth 4/6. Post free 3/6.

EDISON BELL Double Spring Gramo- Cash
phone Motor. Complete with 10<in.18/6
Turmtable. Cask only. Post free. Prich

Send

BLUE SPOT UNIT AND CHASSIS. Type

99 P.M. Including matched transformer. 6[
Cash Price £2/19/6. =
Balance in 10 monthly payments of 6/-. only

NEW BLUE SPOT 45 P.M. MOVING-COIL Send
SPEAKER. Cash or C.0.D. Carriage Paid, 4,2
£2/5/0.

Balanc€ in 11 month]é payments of 4/2. only
NEW BLUE. SPOT PERMANENT MAGNET Send
MOVING-COIL SPEAKER 29 P.M. With

input transformer. Cash or C.0.D. Carriage 5,
Paid, £1/12/6.

Balance in 6 monthlv payvments of §/-. anlly
PERMANENT
PET0-SCOTT  ‘macner

MOVING-COIL SPEAKER

with tapped input trans- Send
former for power or pentode. 5/6
Cash or €.0.D.
Carriage Paid, 15/-. y
}| Balance in 2 ;nonlhly payments
Mounted on ply baffle baseboard
assembly. Ready to fit into cab- Send
inet. Cash or €.0.D. Carr.-Paid. 5’6
Balance in 3 monthly pay- il
ments of 5/-, y
‘“Class B* Type, 22/6. Cash or
C.0.D. or 4 monthly payments of 6/3.

NEW LISSEN P.M. MOVING-COIL SPEAKER Send
witb input transformer. Cash or C.O.D. 5[6
Carriage Paid., £1/5/0.
Balance in 4 monthlv payments of 5/6. only

ROLA F6P.M. PERMANENT MAGNET Send
MOVING-COIL SPEAKER, with input trans- 6,_
former. Cash or C.0.D. Carriagc Paid, £2/9/6.
Balance in 8 monthly payments of 6/-. only
NEW W.B. P.M.4.A.
MIGROLODE PERMANENT

MAGNET SPEAKER
complete with switch
controlled  multi-ratio e
input transformer. 5/9
Cash or C.0.D. Carriage

Paid, £2/2/0.

Balance in 7 monthl!y payments
of 5/9

for Mains, * Class B” and
60/80, 50/90, 120,
.0.D.

ATLAS GC.A.25,
Q.P.P.,. four tappings:
0, 25 m.a. Cash or
arriage Paid, £2/19/6. only
Balance in 10 monthly payments of §/-.

and Accessories.
Easy Payments.

Our Service to the

PILOT AUTHOR KITS
ECONOMY SUPER

KIT “ A Author’s Kit of YOURSE FOR
FIRST SPECIFIED Parts,
including Peto - Scott
Ready-drilied Panel and
METAPLEX Baseboard,

but less Valves and Cabinet

Cash vor C.0.D Carriage Balancein 11 monthly
Paid, £8/9/6. payments of 15/6.

ceesasevsaeseaavessnocsnerany

T ¢ C.” As Kit ' A,

A,% but with Valvos ¢
only. Cash or 0.0.D.:
Paid, ¢

a r r l a R €

SE]\D H SEND
LONLY 2 t /9 g ONLY
'Balam:c inll monthl:/ . . e i

. mu/menls of -2

Y th t W t
KIT'BITS cl:’a!lrgtez: o: paoli T:d’::rs oi:z:'yl%(l,s
£ n.

Set of Specified Valves ... 3 . .. 38

1 PETO- SCOTT mn(l 12 7 .
1 PETO 12 G5 il Metaplex ** “bascboard,
1
1

Cash or "C.0.

2
!
2
=
5
3
o}
EXe)
=
i
>
()
>
=
W

T ments of

-.-.-...........--..-........

167 .
COL VERN ‘superhet coil assembly, KSl
.62 and K.63 110
RADIOCPHONE three - gang
-0005-mfd. {uning condenser, type 604 10
2 COLVERN internediate (rans(omcra
type 110 K, B o .
R.X. “ Varitone ” L.F. transform r {com-
pensating) 11

EécLlslSIVELY SPEOIE‘IED
o Cash or C.O.D.
ECONOMY SUPER 1 P
CABINET in beautifully  Cacclage Faid.
finished hand polished O/_
walnut.
Send for New Cabinet Catalogue

—iuom’-noam BAFFLE —

Complete Kit of non-warping plywood
parts ready drilled and com- ,
plete with necessary screws. 1
Cash or C.0.D.

19'6

Or ready built and stained but
GCOMET 3

® 0 00 w oo™

MODERNISE
YOUR

not polished.
YOURS FOR

89
Balancein 11 monthly

payments of 8/9,

..-...-.

KIT ** A.” Author’s Kit of
FIRST  SPECIFIED Parts,
including drilied Panei
and Peto-Soott Metaplex
Baseboard, but less Valves
and Cabinet. Cash or £.0.D.
Carriage Paid, £4/14/3.

< KIT Kit: &
e bu:. W lth Valres .
% only. Cash or C.0.

.0.
2 Carriage Paid, £6/18/9.

12/9 :
$ Balance in 11 monlhlu pay- .
5 ' ments 12/9 .

sevaar Cevanae

:ga/x;);amge Faid,

o £6 5 e 2

. SEND 3 b SEND
¢ ONLY 11 /-: . ONLY

« payments o,

®esescevernns

Ye h . W B
KIT'BITS cl:,aur;::' lorf '::;;l:‘r?i':rs oi:::yl%‘;f.

£ s, d.
Sct of Specified Valves ... A .. .. 1 680
1 dPI]:ITO -SCOTT panel, 18" x T7¢ Yie? ol
ri 5 A
1 PETO-SCOTT ‘ Metaplex” bascboard,
18" x 10* q b 2 3
1 R.I. ** Micrion ” dual-rauge iron-cored coil... 12 6
1 TELSEN ‘' Audioformer’’ compeneatin
L.F. transformer .. . =k T NG
1 LISSEN ‘‘ Hypernik ** LF. transtormer .. 12 8
1 BENJAMIN H.T. ¢cononiiser unit .. .. 17 6

EXCLUSIVELY SPECIFIED
PETO-SCOTT NEW Cash or C.O.D.
UNIVERSAL CABINET Carriage Paid.
in oak, hand french
polished. Size18"x7"x10”
SEND FOR CABINET CATALOGUE

Purchases can be made for Cash, C.0.D., or on
WE DEAL WITH YOU DIRECT—Péeto- Scott’s Easy
Way System, with “its ‘strict privacy and no third-party collections,
will bring radio to your home by convenient monthly payments.
list for quotation ; no obligation,

Send

LISSEN—

NEW LISSENSKYSCRAPER FOUR ALL- ' Send
WAVE CHASSIS MODEL,inScaledCarton. 10 3
Cash or C.O.D. Carriage Paid, £§/12/6. /
Balance in 11 monthly paymcnts of 10/3." only
NEW LISSENSKYSCRAPER FOUR ALL- ¢ d
WAVE GONSOLETTE CABINET MODEL %"
in Sealed Carton. Cash or C.O.D. Cap- 15/-
riage Paid, £8/2/6. 1
Balance in 11 monthly payments of 15/ °™Y
NEW LISSEN 7-VALVE SUPER-HET Send

CHASSIS MODEL, in Sealcd Carton.

Cash or C.0.D. Carrm“e Paid, £8/17/6.
Balance in 11 monthly payments of 16/6. only
LISSEN 7-VALVE SUPER-HET. CONSO- Send
LETTE MODEL, in Secaled Carton.

, in Seal o, Ch 91/.
or C.O.D. Carriagé Paid, £11/10/0.
Balance in 11 monthly payments of 21/-.- only

TELSEN ““CLASS B’ 4 CHASSIS KIT, in sealed Send
Carton, leds'Valves, Cabinet and Speaker Cash 7

or C.0.D. Camage Paid, ‘6. =
Balance in 11 monthly paymeuts of 7/- only

TELSEN-“CLASS B”’ § CONSOLETTE KIT, in- Send
cluding Telsen Class B Moving-coil Speaker and-‘ 0/9
Consolette Cabinet, less Yalves. .Cash.or C.O:D.
Carriage Paid, £5,17/6. only
Balance in 11 monthly payments of 10/9.

—ALL THE RAGE-
PILOT “CLASS.B"
SPEAKER AMPLIFIER KIT

Assemble this amazing Unit
yourself in lcss than half an
hour. fiives sevem times
the volume with mains
quality from your exist-
ing battery set. Complete
Kit comprises B.V.A. Class B
Valve. Peto.Scott Permanent
Magnet Moving Cofl Speaker,
B.R.G.. -Driver Transformer
and Imput Choke. seven-pin
Valve Holder, Pefo- Scott
Bafle and Baseboard Assem-

Bly, all necessary Wires,

Screws and _plugiin  Valve Or Send ,
Adaptor, with full- only -
size Diagrams

and Assembly In. !
structions, Cash or Balance in 11 monthly
C€.0.D., Carriage Paid payments of 5/-.

SUITABLE FOR ANY BATTERY SET

PILOT ‘“CLASS B”’
CONVERSION KIT

Converts your present Battery Set to Send
““Cfass B’’ Amplification. Complete with 5/

all necessary components, including

driver transtormer, *‘ Class B ' cutput

choks, W.B. 7-pin valve holder

B.V.A. 240B valve, wire and screws, etc. |

Full-size Blueprint assembly instruc- ©°lY

tions and diagrams. Cashor €.0.D., 37/5.
Balance in 7 monthly payments of 5/6.

IMPORTANT. — Parts, Kits, Miscellanecous Compo-
nents, Finished Receivers or Accessories for Cash,
C.0.D. or H.*. on our own System of Easy Papyments.
Send us a list of your wants. We will quote you by
return. C.0.D. orders value over 10/- sent carriage
and post charges paid.

PETO-SCOTT_ CO. TD., ?I Road,
London, E.C.1. Telenhone Cler}.cnwe 9406/7.

West End Showrooms: 62, High Holborn,
London, W.C.1. Teleplone: Holborn 3248.

Dear Sirs,—Plcasc send me CASH/C.O.D.JH.P.

for which I enclosc £............c........
CASH/H.P..

ADDRESS

seasnesasssessevanssssessoans,
'..-n-.-nu.-_.-....-....

ANY ITEM .SUPPLIED SEPARATELY —ORDERS OVER 10/- SENT C.0.D. CARRIAGE AND. POST CHARGES PAID
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THE WORLDS GREATEST MUSIC FOR 1/- A WEEK

1

.1_.__._0

1B

l

|
1
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i

M1

‘Who is Syl > via?

NINE MUSICAL
GEMS IN EACH
PART

~ Part 1 Contains
THE BLUE DANUBE

Strauss

WHO IS SYLVIA?

Schubert

LIEBESTRAUM
MINUET IN G
Beethoven

HABAN'ERAfrom Carmen
Bizet
DREAMING

Lisz

Schumann

DRINK TO ME ONLY

Traditional

MELODY IN F
Rubinstein
PRELUDE

Chopin

. MASTERMELODIES

OF THE WORLD

Edited by MARK HAMBOURG
FULL MUSIC SIZE Including Full Words of all Songs

e

By taking in the parts of this splendid new publication,
music lovers will be able to build up, week by week, -in
the cheapest possible way, a collection of the most
popular and tuneful melodies of all times by the greatest
masters of melody.

Mark Hambourg is an understanding Editor. He has
selected only those pieces that possess real harmony and
beauty, musical creations that are known wherever
music 1s played, classic gems which never grow old,
airs that wireless and gramophone have helped to re-
vive and endear to all those who play and sing in their
own homes.

If you play the piano, no matter what other music you
possess, you need this new and amazingly varied collec-
tion of the masterpieces of the greatest composers of all
ages and of all nations. It is so inexpensive to buy
and the pleasure it will give is so great. It contains
music that can be played at any time and in any com-
pany with the greatest possible enjoyment.

In the loose parts or bound into fine handsome volumes in
the cases which the publishers will provide at minimum
cost, this new work is equally valuable both to those who
play the piano already and to those who are learning. It
brings for the first time all that is best in classical music
within the reach of the most modest purse. Obtainable
from all Newsagents, Booksellers and Music Dealers.
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Beginners’ Supplement on

the most ambitious lines,
and when, in due course, it
gets into. its stride I think
readers will agree that it is
definitely wider in its scope and
more interesting than- anything
previcusly attempted.

This week we are confining
ourselves to a ‘' clearing of the
decks,” as it were, and the
pext Supplement will be larger
and a definite start will be made
in it alopg various parallel
paths.

Compleie Articles.

As far as-is possible, each
article will be made complete
in itself and ‘ serialising”
avoided. At the same time,
we shall work towards. the goal
of equipping our readers with
a thorough all-round under-
standing of the whys and where-
fores of wireless.

But. don’t imagine for =
moment that you are to be
confronted with an academic
course of dry-as-dust theory,
or that we shall adopt the
attitude of the pedagogue.

We. have a very definite
attitude of mind towards this
‘ beginners’ stuff,” as some

‘to call it, but it isn’t one that
underrates either the importance
cf the-subject or the intelligence
of the average reader of a radio
journal.

As a matter of fact, T consider
such articles are decidedly

the most advanced thesis.
And inasmuch as they are
ostensibly directed at a vastly
wider public they obviously
deserve the greatest care in
preparation.

Fact Selection.

Anyone with a smattering of,
knowledge.can writé elementary
articles of a sort. Many attempt
it ; the majority fail to achieve!
success. The bookstalls are
always littered with foredoomed
failares of this kind.

Yon see, it is not so much a
matter of simple fact collection
and presentation as fact selection
that'really matters. One must:
know what to leave out as
irrelevancy as well as what to
include.
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even more im-
one must avoid
¢ pedantry, condescension - and
g undue familiarity. )

BYERICEUNCENEDSINCINEIRESDRIRD
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E have pl.a.nned this ‘new 'Incidé;tauy, many more ) this word deliberately) his time

people: write for themselves| painfully. stuffing himself with
than for others! At this point | facts "while there exists (and
vou might well ask what we|doubtless always will exist)
are, writing these articles for. numerous bulbous-browed en-

Well, you can take it from | thusiasts who devote all their

SngnnecccesesuEscOceacesRtanRE "

A

sessescncanscaunne)f

In this, the introductory article to our new step-by-step
beginners’ series, Mr. G. V. Dowding, “P.W.'s”
Technical Editor, describes how the reader will be
guided by easy stages along the road to radio knowledge.
Every article will be, as far as possible, complete in
itseif, frec from unnecessary techmicalities and written
in_straightforward language. Every radio enthusiast’

should read this splendid series. |

T ee s e an et a st

Jcsconcasanzacesas

me that if we don’t make- tens|living hours to, the compilation
of thousands of you ! I>.W.”|of encyclopedias and other types
rcaders come to the conclusion | of works of reference ?

that we are writing for you, To ‘know where to look for
then we shall regard our eflorts | your facts, and to be able to

lordly technmicians arc pleased |

harder to write properly than

as quite fruitless.

EASY-TO-FOLLOW
EXPLANATIONS

And that brings me to the
next point. Why should you
want to know the ‘‘ whys and
wherefores ” of wireless ?

" Now, you needn’t think I'm

going to dissertate upon the
value of learning for the mere
sake of learning. 1 am mnot,
because I don’t believe in it.

Not Academic.

There are depths of.academic
knowledge -that it is not worth
while plumbing if you arc an
ordinary sort of human desirous
of getting the most out of life.

And, in any case, why should
any normal human waste (I use

interpret them when found, is

PRACTICAL
HELP

Our step-by-step articles will enable the beginner to obtain a thorough
understanding of the principles of radio and will be of the utmost practical
value to all set constructors.

all that one really needs to be
able to do. That, to the edu-
cationalist, may ‘sound rank
beresy, but it is plain commmon
sense.

A Good Recipe.

Nevertheless, although ““ an
ounce of practice may be worth
a ton of theory,” you simply
must have some theory. I hike
the sound of ‘“an ounce of
theory and a ton of practice.”
That seems to me to be an ex-
cellent recipe.

There always will "be great
‘‘ theoreticians ’ ; some men

 round.

such, but, believe me, the cogs
of life- gain just;as, much of
their driving . force from
** practicians.” '* Theoreticians *’
mgke 'laws and inscribe them
in greaf tomes; ' practicians ”’
monld’ these laws.into shape
and apply them to practical ends.

~No, we are not going to place

Jindigestible wads of theory in

front of you. If we did yould
probably turn over the pages
without reading them ; and.I
wouldn’t blame you

Fascinating. }
But we shall, among other
things, try to make vou see
that there is fascination and
value in accounts of the processes
underlying the working. of your
radio sets. 1

Yeu know, it is a very
different thing from studying,
say, some narrow, scientific
subject, however interesting that
might be to some folk.

A fairly thorough knowledge
of how a radio set works at
once places ome in a position
to criticise constructively
whether a set is working as
well as it should work and, if
necessary, to effect adjustments
and repairs.

And, on top of that, all such
electrical affairs as bells, lighting,
vacuum cleaners, fans, car
ignition and so on are swept
within your comprehension.

That, you will have to admit,
is rather useful, to say the very
least of it.

Short Cuts.

Note, I have said little or
nothing about the pleasure that
is to be obtained from knowing
‘“ what makes the wheels go
j " But that is an abstract
quality. And 1 have shown
that there are enough and to
spare of concrete advantages in
this “ little learning ** which,
far from being ‘‘ dangerous,” is
in fact of extreme practical
value.

That the theory of electricity
and radio can be shown as a
beautiful thing, its individual
components fitting together with
the perfection of a wonderiul
mosaic, is only one of the things
which will enable us to render
our articles supremely readable,

I am convinced you’ll notonly
want to read our articles but
will like doing so! You'll have

are coastitutionally made to be

-to proceed ‘* Step-by-Step ”’ if
you want to go all the way
,with us, but we've got some
-cunning short cuts to show you.
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ial Beginners® Supplement—Page 2.

Spes
XY 7HAT a wonderful thing
V broadcasting is! To
think that a voice speak-
ing in, say, New York or Sydney
can be heard in England with
the aid of nothing more than the
sxmplest of apparatus such as
any ‘' handyman
struct for himself!

The Pioneers.

Haven't you ever thought
about it ? Marvelled at the idea
of this medley of ether-borne
voices, music, drama spread-
ing outwards in all directions to
be picked up hundreds and even
thousands of miles away, and
providing entertainment in the
homes of millions of listeners ?

I wonder if great pioneers like
Hertz, Lodge and Marconi
realised ' that the whole world
would be linked by wireless
within thirty years or so of
their early experiments.

For it was Hertz who first dis-
covered that energy could be
transmitted from one place to
another- \wthout the aid ' of
wires,

His apparatus was crude—his
‘* broadcasting "’ consisted of
transmitting “and receiving an
electric spark. His transmitter
and receiver were separated by
only a matter of a few feet.

Early Experiments.

But his experiments proved
beyond all doubt that wires
werc not essential for trans-
mitting electrical energy from
one point to another, and laid
the foundation of a science that

was to revolutionise communi-’

cation and ultimately to create
a world' chain of broadcasting
stations.

It was left to Marconi to com-
mercialise the results of Hertz's
experiments, and it was Marconi
who demonstrated the fact that
actual messages could be sent

LONDON’S AERIAL

The London Reglonal transmitter
is situated at Brookmans Park
and radiates programmes on two
. wavelengths. One of the giant
aerial masts can be seen above.

~.

can con-

over long distances with nothing
to link  the transmitter and
receiver except space.

Commercial Communication.

At that time DMarconi was
concerned only with commercial
communication between ships
and places. A code of dots and
dashes was used to represent
letters of the alphabet, and it
wasn’'t until after the war that
broadcasting, as we know it
to-day, became a practical pos-
sibility.

Those who ﬁrst heard the
cheery voice of ** P.W.’s ” Chief
Radio-Consultant during those
never-to-be-forgotten impromp-
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By A. JOHNSON-RANDALL.

The Western Regional com-

pletes the broadcastmg chain in

so far as Great Britain is con-
cerned. There are five Regional
transmitters which operate on
the medium waves. These are
the London, Midland, Northern,
Scottish and Western trans-
mitters.

A Long-Wave Alternative.

Each of them has a service
areca embracing the densely
populated portions of England
and Scotland. Those listeners
who are situated on the fringe
of any of these areas are
catered for by the Daventry
long-wave station or by local

gratitude to P. P:. Ickersley,
for it was he who gave us our
appetite for radio ; he who con-
trolled the technical side of the
old British Broadcasting Com-
pany; and he who planned the
Regional scheme.

And since those early days of
| Writtle radio has improved out
of all recognition. Vast strides
have been made both in trans-
mission and reception. Receiv-
ers have increased in sensitivity ;
the reproduction of speech and
~music has become indistinguish-
able from the real thing; and
there is now a choice of, not one
programme, but dozens.

Hundreds of Stations.

In Europe there are some,two
hundred and fifty stations send-
ing out programmes for those
who care to listen. In Great
| Britain the B.B.C.’s Regional
{scheme provides a wealth of
entertainment throughout the
day for a mere ten shillings a
year. And with the recent open-
ing of the Western Regional
station every town and village
has a regular and reliable
service.

P

tu con- relays.
certs from OF TEN HEARD OVER HERE In Ire-
Writtle land the
would ;, equiva-
havebeen 21| lenttoour
sceptical 4. | Regionals
had they A l%i is t 1}(}
been told AR — ¢, | powerfu
that in a ‘ E,: Athlone
little over 4 | transmit-
ten years ¢| ter whose
there studios
would be are in
nearly six Dublin.
million - =3 . Inciden-
lgcensed One of the wonders oi radio is the fact that t?‘”Y' e
listeners  short-wave listeners in this 'country are often ~ as well to
in this able to hear programmes from,Sydney, Aus- remember
country tralia. Here isa w;mlﬁznggduey s transmitting t h a t
alone. Broad-
Broadcastmg owes a debt of|casting House has no actual

transmitting apparatus apart
from experimental equipment.
When  broadcasting  first
started under the regime of the
old British Broadcasting Com-
pany the transmitter
studios were both situated in

Marconi House, although the|

latter were later moved to Savoy
Hill in the Strand. So the
station could truly be called the
London station.

Suitable Sites.

But ‘the Regional scheme
altered- all this. It was obvious
that the great aerial masts and
station ‘buildings could not be
accommodated in the middle of
a city, so the B.B.C. looked
round for a sunitable open spot
as near London as possible.

Finally Brookmans Park, near
Hatfield, was decided upon, and
this became the site. of the
transmitter for the London
Regional.

The programmes are con-
trolled from, and the studios are
situated in, Broadcasting House,
which is the B.B.C. head-
quarters.

In the same way the other

and.

| Regionals have their trans-
i mitters in some convenient open
space, while the studios them-
selves are accommodated in one
of the big towns in the area.
Some of their programmes are
also supplied from the studios
at Broadcasting House, being
sent over the Post Office tele-
| phone system to the area head-
lquarters and then distributed
via the Regional transmitter for
that area.

“ Land-Line *’ Links.

The Post Office telephone
wires are used quite often in
broadcasting. Apart  from
carrying programmes from the
various studios to different
Regional areas, they are em-
ployed for outside broadcasts.

If, for example, the B.B.C.
wished to relay a concert from,
say, Liverpool via London
Regional,
'phone system for carrying the
programme. from Liverpool to
Broadcasting House, which
would then be passed on to
Brookmans Park for trans-
mission to the London area.

In addition to the transmitters
which_ supply programmes to
listeners in this country there
is also one which sends them to
the far-flung outposts of the
British Empire.

On Short Waves.

This transmitter is at Daven-
try, and its aerials are arranged
so as to be directional towards
the countries they serve. In
this way the B.B.C. is able to
transmit news and musical
items to Canada, South Africa,
India and our other Colonies
and Dominions, thus' keeping
them in touch with home and
so helping. to bind our great
Empire together.

It is fascinating to know
exactly how the programmes
travel from place to place, and
how it is possible for them to be
picked up and reproduced in a
loudspeaker using quite simple
apparatus. But we must. leave
this for future articles.

IN THE STUDIC

The actual studios from which tha
broadcastmg criginates are usually
in & building remote from the

transmitter itself. The wvarious
items from the studios are sent by
¢ land-line *” to the trangmitting

station in that particular area.

J(essesunssnnssnnonnscassanunnensunnanans

it would utilise the 3
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TELSEN PAPER CONDENSERS

Subjected to rigorous tests up to Post Office and Admiralty
standards, the exclusive method of cons!nlchon making them
genuinely non-inductive. They give the highest insulation
with- complete freedom from breakdown—built for lasting
efficiency under all conditions. Specially designed for
2-way fixing.

Cap. _ 500 1,000 Cap. 500 1,000
mfd. Volt Test VoIt Test mfd. Volt Test Volt Test

TELSEN PAPER BLOCK CON-
DENSERS

;'a;ﬁ i% ifg ;5 : 3//5 .‘;212 LA R s B
‘25 . _1/6 - 2/ - Cap. mfd. 500 Volt Test 1,000 Volt Test
; 7 Ao olor i ARG G
TELSEN s Liillae ST
High Voltage Dry
ELECTROLYTIC
CONDENSERS
8 & An outstanding achievement in
TELSEN MICA CONDENSERS . ConTensell S =

Excellent for use in smoothing
circuits and other positions in
which high voltage high capacity
condensers are required

special bracket and terminal sup-

plicd with the condenser cnablesit  TEJSEN ~ RESISTORS - WITH

Adaplable to flat and vertical mounting. H.F. losses, even
in the larger sizes,'have been virtually ehminated. Grid leck
clips supplied free with the smaller capacities. D.
In. capacities of from "0001 mfd. to *001 mfd. 6

002 ~ 1/- ‘006 - 1/3

board or chassis.
Cap. 275 working peak voltage WIRED ENDS
4mfd, - - o - 3/6 Very small and llghl, and eau!y suspended in the wir-
6 . ' 3 P - 3/9 ing of a receiver. d in the £ g values =—
L - - 4l Power raling of 3 and 1 watt: 250, ‘500, 100D,
Takess 500 worhng peak V°|t38¢ 1,259, 5,000, 10,000 20 009, 25,000, 50 000
; 4 mfd. 4/6 100,000, 250,000, 500,000 ohms resistance. l /
TELSEN TAG CONDENSERS 5. - - i &
O, commac and tuidy, contiuction. May b, mormicd on e PS5 TinE of o wat: 250, 0, Lono, 1250,
to be connected to any other components, either directly or § 5'0(.}0; 10,0(’.(;; Azo"';};]: 25,000, 50,000, 100,000 ochms
by soldering. H.F. losses are negligible. 1D. == 75 “FD ZSVD( resistance. Price
In capacities of ‘9001 mfd. to 001 mfd. 4 ’ .
‘002 mfd. 6d. . PSFE N

i ,CO h‘A?L 1500\ TEST

TELSEN

Low Voltage TELSEN SMALL TUBULAR
ELECTROLYYIC CONDENSERS
CONDENSERS

Very small yet highly efficient, with wired ends 6:
Ideal where a very high capacity easy suspension in the wiring. %
with a fairly lov; voltage is re-

quired, as in autematic bias Cap. Pricz Cap. Prico
TELSEN PRE-SET CONDENSERS circuits for L.F. valves. Very com- ‘0001 mfd. 1/- '002 mfd. 1/-
Give widest variation bstween cap- pact, with Wlt;ed ends for easy -0002 ,, b ‘005 ,, 1)-
acities, and exceptional range of selecuvxty ad- suspension in the wiring. ‘0003 ., 1/ ‘006 1l
justment when used in the aerial circuit. High / 25 mfd. at 25 volts -« 2[6 0005 1/ 01 13
insulation with low loss. In mfd. capacities of 50 ,, at25 - 3/- » »

from 0001 to "002. 25 ,, at50 - 3/- ‘001 1/ 1 » 1/6

ANNOUNCEMENT OF THE TELSEN ELECTRIC CO., LTD., ASTON BIRMINGHA”I
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PREVENTING VIBRATION.

IF a loudspeaker be placed on top
of the recéiver, detrimental vibra-
tion may be transmitted to the set.

Insvlated by rubber.

AJl this can be avoided by cutting
pieces of *“ Sorbo” sponge and gling
these as feet to the speaker cabinet.

TO IMPROVE QUALITY.

A NOTICEABLE improvement in
quality ean be made if, instead
of mounting the chasgis of a M. 'C. direct
on the baffle, a large rubber
*“washer ” be placed l)ctween baffie
and chassis. The * washer " is made
fram an old motor-car inner tube (any
garage will give you one).

A scheme to prevent rattles.

Cut a “slice “ off the tube about
1 ft long; cut this again, as shown in
sketch, so ag to form a flat. shect. -On
this sheet describe two circles, having
the same centre, the size of the inside
circle being the same diameter as the
inside diameter of the chassis-mounting
ring, thc outer circle being, of course,
the size of the outer diameter of the
loudspeaker chassis. © Mount as shown
in sketch.

A DRILLING HINT,

OMETIMES when fixing a cabinct
together by pieces of dowelling

you drill the hole too far, consequently |

producing a4 bad joint.

| |

A piece of

An aid to drilling.

copper tubing helps greatly. Fix two
screws into the tubing, and then it can
be fitted on the bit at the desired
position to act as a stop.

WHEN YOU’RE HIKING.

WHEN wireless fans go hiking they

often take a portable set with
them, For reasons of welght this is
| necessarily’ a somewhat * skimpy "
affair, . with a rather limited range.
Naturally, the aim is to get the most
out of it.

It’s well worth trying.

The set may be attached to a wire
fence in order to increase the pick-up ;

set is installed it is o great advantage
to be able to control the volume in the
same ropm, and, better still, an arm-
chair volume control will be found a
real boon.

The control recommended is
variable high resistance of, say, 20, 000
ohms, in series with the speaker The
resistance should be mounted at the
end of two or three vards of flex, the
other end terminating in a plug. A
double-cirenit jack is mounted on the
speaker cabinet at the back or side
and wired as shown in the diagram.

When the plug is inserted the resist-
ance is wired automatically in series

A 7o Sot Owtpuud

Just plug it in.

ONE GUINEA FOR THE BEST WRINKLE

l Readers are invited to send a short description, with sketch, of any original

and practical radio idea.

Each week £1 1s. will be paid for the best- Wrinkle

from a reader, and others will be paid for at our usual rates.
Each hint must be on a separate sheet of paper, written on one side of the page

only.

Address your hints to the Technical Editor, ‘¢ Popular Wireless,” Tallls

House, Tallis Street, E.C.4, marking the envelope ‘ Recommended Wrinkles.””
Will readers please note that the Editor cannot, in any circumstances, guarantee
to return rejected Wrinkles, and that payment for publlshed hints is not made until

i ten days after they appear.
¢ The best Wrinkle last week was sent
‘J Sheffield, 9

by Mr. S. Holmes, 96, Carbrook Street,

, to whom .a guinea is being awarded

’but if the fence is a long one the
chances are that oascillation will be
stopped completcly.

To get over this difficulty it is only
necessary to wrap about 10 or 20
turns of insulated wire around the
wire of the fence, continuing it to the
set. Lhe wire should not be in actual
contact with the wire of the fence. as
the connection is purely a capacitative
one. The effect of this simple cxpe-
dient is often surprising.

THAT OLD EBONITE.

HAVE you ever thought of making

things out of your old cbonite? 1
have cut up a couple of old panels and
made ]ettcr racks out of them.

Suggested rack designs.

Wherever the holes come put another
the other side the same size to balanee
the pattern. I found it quite easy with
Sheuaid of a hacksaw afid a couple of

rills.

FOR REMOTE CONTROL.

HEN listening to a speaker in a room
otlfr than that in which the radio

with the speaker, and when withdrawn

the jack short-circuits itself.

Another jack can be fitted to the
wireless set and similarly wired. in
order that the remote control can be
plugged into it when the self-contained
speaker is being used. 1t is assumed
"mctl choke-filter output is - being
used.

VOLTAGE VARIATION.

THOSE who run their sets from an

eliminator with fixed tappings and
have difficulty with the taps to the
screening grid of the S.G. valve, one |
belng too high and the other too low, |
and who have a spare 100,000- ohm |
fixed spag. resistance by them might
try the following :

Cut off with the-scissors one end of
the spag. and withdraw carefully the |
wound wire. Find a thin Dbiece of |
wood, say not more than } in. thick
and about 3 in. wide, and cut to

=/00,000 OXvres (9

l& :

Adjustable to suit your valves.

Cut off two
portions of the stiff covering originally
on the resistance about 4 in. long, and
ShE one to the end of the wire and the

er piece at the other end. Lay the
w1re carefully on’the wood and bind the
ends with a waxed thread or strong

length of wound wire.

linen thread.

Cut the lead from H.T.4S.G.
tapping, and solder the end going to
the set to the end with the terminal
on, and leave the other free; solder
on to the lead coming from the H.T.
eliminator a crocodile clip. Plug into
the tapping which is too high and
try the clip on different portions of
the wire until the best position is
reached. Then it may be lcft alone.

REMOVING WIRES.

IN removing a wire from a condenser
. terminal with pliers, the terminal
pillar may easily be damaged and the

Wirer Fomoved
Soraatruer
Are Mot
Lnsort Biande || For Fulare L
b2 Lot Al

lwyn

Eaze it with a screwdriver.

loop spoiled for future ngse. A better
and easier way is to insert a screw-
driver in the loop{ and by turniog
this outwards the loop is made large
enough to allow the wire to be raised
from underneath. When using wire
again it is only necessary to place it
around terminal and close the loop
with pliers.

REVERSE DRILLING.

PANEIS\ chipping and drili jambing
wheén drilling large holes in panels
can be got over as follows : First drill
a small guide hole and then sclect

i

tar eI

Saves those nasty chips,

drill to size of hole required and drill
in feverse from both sides of panel.
By this method the pull of cutting
edges is away from the material. If
the large drill is fixed tightly in chuck
it will ' not become loose unless great
pressure is applied.

(Continued on page 210.)
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o piarformi‘mce
with the specially
‘designed —

ORMOND Permanent Magnet

MOVING COIL CHASSIS

To get the utmost in enjoyment from your Class B
circuit, you need a *speaker that’s specially designed
to handle this particular type of output. Such is
this Ormond speaker. Choose it for this reason,
and also because its name guarantees you the
utmost in Quality and Value. In performance it
compares with many much higher-priced products,
giving a delightfully faithful response throughout
the entire frequency range, with neither booming
in the bass nor shrillness in the treble. It is
supplied with an output transformer specially
designed for Class B circuits. Overall size:
diameter 8", depth 4}". Cat. No. R/475 C.T.. Price

Also supplied with output transformer
for use with high-efficiency Pen-
todes. Cat. No. R/475Z, and
for normal outputs Cat.
No. R/475.

Ormond Condensers have been
specified for John Scott-Taggart’s
S.T.500

THE ORMOND ENGINEERING CO., LTD.,

Ormond House, Rosebery Avenue, London, E.C'.l. ‘
Telephones: Clérkenwell 5334/5/6 and 9344/5/6. Telegrams: Ormondengi, Isling.
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RECOMMENDED
WRINKLES

(Continued from page 208.)

‘ SKINNING *’ WIRE.

ERE is a wrinkle for gkinning |
wire such as * Glazite” or|
syvstoflex sleeving :
Into the ordinary side-cutting pliers
drill two or three holes of consecutive
sizes, as illustrated. The plicrs should

Ideal for set construction.

be elamped in a vice for this purpose.
If the wire -to be skinued is first:
pinched in the appropriate ‘hole and,
without lossing the grip too much, the
pliers are given a drawing motion, the
sleeving will be found to be cut cleanly
at thé required peint, ieaving the tvire
ready to be bent round-the termimal.

A USEFUL POLISHER.

HE home' constructor often re-
quires to, -polish yp panels,
1screens or home-made components, etc

For finishing off,

A handy polisher can be made from
a piece ‘of eurtaiu pole, cut down so as
to fit into the chueck of a hand-drill,
The “ business end ” of the polisher-
can be pared to various shapes to suit
the gart]cular job on hand.
nosed >’ and * pointed ”’ arc the most
suitable.

When prepared, the wooden shape
is first covered Wvith felt (ghied on if
vou like), and then emery cloth is
ied around the whole.

Medium emery tloth and then fine
give a frosted effeet to any flat
surface, and the finish can be‘ butfed
by rcpiacing the emery cloth by felt.

YOUR EARTH LEAD.

HERE a buried carth is used
outside a window there is
often a ventilating brick-to be found

Saves those trailing wires. -

under the latter which, is a convenient
exit for the earth wire, Al that is
necessary is to bore-a hole in the floor
sufficiently large to take the carth wire;
which is then pushed into..the hole,
having previously made a small loop
at its end.

With another stout wire this loop
can then be caught and pulled through
the ventilating brick to be joined to
the earth. There will be no damaged
carth wire on account of window
slamming and no necessity to bore an
ungightly hole in the window frame.
The hole should be as near the skirting

“ Bull- |-

TQ STOP BOOM.

THE following scheme will be found

quite successful for  lining thin
londspeaker cabinets. Take a news-
paper (about 22 pages thick), mark ount
a cirele for the loudspeaker, and cut the

r Afien &2 Pages Thick

S Pl Sl

‘This idea reduces box resonarce.

paper to the inside size of the front of
the "cabinet. Placec the paper in a
sewing machine and stitch round the
-loudspeaker opening, running rows of
.stitching ahout half-in¢h apart to the
full size of the -paper.

A row is-then run round the outside,
and several rows radiating from the
centyfe to the outside. The opening
tor the -loudspeaker is then cut out.
Two of thesg arc juade, gined together
and into the front part of the cabinet.

In somg cases it may be as well to
ling_the sides of the cabinet in the
same way.

FOR GOOD GRIP.

OH those “crocodile clips that bite
and vet don’t ‘ bite’ ! Num-
erous sets are in use which utilise coils
wound : with a flne-gauge wire, and
varions tappings arc formed on the
.aerial and grid windings by meancs of a
loop in the wire. The bite of the clip
on these fine loops is anything but
certain, so when using one of thcese
coils attach a little blob of solder on
the end of- each loop. Better still,

Something to hold on to.

solder onc of those small tags one finds
on the terminals of most wireless com-
ponents on to each tapping. The result
is always a good, firm connection.

CONDENSER REPAIRS.

ARJIABLE condensers  using a
piutail connection to the moving
vanes sometimes cause verv undesir-
able erackles, partienlarly on short-
wave sets, when used for tuning pur-
poses. This is often duc to broken
strands in the pigtail.

as possible for neatness.

Plaited pigtails from flex,

Instead of replacing the pigtail with

ordinary flex, it is a good plan to make:

a new one. Take some ordinary. flex
and bare about four inches” of it.
Untwist the strands. - Rémove any
broXen ones and divide the wires into
three sections (1). Thengplait the three
sections fogether as in (2), when.a
serviceable pigtail will result which
can be cut to the length required.

RENEWING TOOLS.

NE often sces in_ tool chests old
handles of bradawls and their
blades lving about. Here is an idea
that I think will make use of these
once again. When the blade- turns

round fn the handle, it should be
 Sunplas Plag 7 Be Cod

A ** Rawlplug ' does the trick.

removed, and one of those ‘ Rawl-
plugs ” tapped into the hole. Then
cut away any surplus and once more
insert blade till it iz right home.
will secure blade again and put it once
more into service.

NEW PLUGS FOR OLD.

OMETIMES it happens that one.

breaks a wander-plug in_ - the
H.T. battery and has no spar¢ one.
A new one can be made as follows:
Take a piece of springy hrass, say
from the side of a flash-lamp batitery.

An easy repair.

Cut so that it will fit the insulated part
of the old plug, and then bend double,
but do not ttatten down at the bend.
Taper the two loose ends to fit the
socket in the battery.

Bare the flex and twist round the
hend of the metal, having first passed
it through the insulated part. Force
the brass into this and it will hold
fiimly, © Spring the two free cnds
apart by slipping a nail between, and
bend slightly inwards with the pliers,
when a good temporary fit will result.

A BETTER LEAD-IN.

INSTEAD of wrapping the lead-in
wire round the lead-in tuhe
torminal—where it soon gets dirty—
# more permancnt connection can be

‘I made as follows :

Ensuring a good connection,

Get a picee of brass or copper from
the junk box, cut and drill gimilar to
sketch and solder lead-in wire to it.

Fix the “ plate” to lecad-in terminal |

and cover with a little grease. This |

type of connection will still be quite
clean even after months of service.

Thig|

-terminals

BATTERY COUPLING.

HEN . joiming up flash-lamp
batteries to form a G.B. or
H.T. bvattery dithculty may be ex-
pericnced in making a satisfactory
connection between the contact tabs
and in providing tappings for inter-
mediate voltages.

Well worth the trouble.

Holes may he drilled through the
contact tabs and small terminals fixed,
but. with this method the tabs may
easily touch and ecause a short eircuit

A better method is to fix the tabs
to a wooden block. Obtain some strips
of dry hardwood; half-inch square, and
cut them into. strips- that will just fit
between the two tabs when they are
vertical. One will be required for eachf
battery and they may be shellneed if
desired. o M

Next.tut off the tabs so that thex
stand -np' & hali-inchgand  drill a hol
‘through each. Place the block betw
the two tabs and fix 4henv with' sina
fitted with  wodd-sérew
shanks. The terminals may then” be
connected up, as required with short
picces of wire.

NIPPLE ADAPTORS.

A SOLDERLESS " nipple ecan be
bought from any ecyele shop for
one penny, ‘and tdh ‘be used in quite a

Usefu! in many ways.

number of ways in a wireless set. First.
of all make a loop on a piece .of
conneeting wire, and then solder the
straight end into the nipple. as sketch.
This can _be used in a short-wave sct
where coils have to be changed.

Instead of unscrewing a terminal
each time just undo the set screw. 1t
is verv handy also for connecting
‘phone leads or pick-up. or extra loud-
speaker where provision for such is
not already wade.

A SIMPLE BLOW-PIPE.

THE blowpipe shown is made from
a fountain pen and about six
inches of tubing. The tubing is pushed
into the end of the pen bedy. and, if &

[ good fit, need not. be stuck in position.

The other end of the body is dritled.
and cap is retained to keep the mouth-
piece clean and free from dust. The
arrangement makes a neat and useful
tool for the wireless man or mechanie.

.

Uses an old fountain-pen !
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W 330 and 333
arethe latest form
of the straight-
Une dial. - With
these dials  the
scale is always
tn view and is
traversed by a
nioving  pornter.

l lT»l{LITY were the first straight-line dials offered to
‘the constructor. Naturally there are others : the idea
was so good it was bound to be copied.

But here is a new Utility full-vision dial, the finest dial
now available. The friction drive gives perfect control
of any type or size of condenser and is guaranteed free
from backlash. The bold scale is always in full view
and the hair-line pointer enables very accurate readings
to be made. The new dial is supplied in two types,
straight line and oval, and with each the pointer remains
upright at all positions. This important refinement adds
to our assembling difficulties but ensures accurate read-
ings for you by avoiding parallax errors.

The dials can be supplied marked in degrees 0-100 or
in wavelengths.

From your dealer or post free from the makers.

Write for a copy of our new catalogue; it contains full details
of our complete range of dials, condensers and switches.

WILKINS & WRIGHT, LTD.

UTILITY WORKS, HOLYHEAD ROAD, BIRMINGHAM

Londor Agent: E. R. MORTON LTD., 22, Barilell’s Buildings,
Holborn Circus, E.C.4.

Belmon?

2i1

WELLESENS NEW
HI-LIFE BATTERIEs

. g
vl
%

12¢ vOLIg

' LONGER LIFE rrovep BY 7EST

50.2%, free in every battery — proved by a famous

British set-maker. The reputation of his <efs hung
on every part he used in them. The balteries must
be the bast, therefore he chosa Hellesens. But first
he put them on -tfest, and was convinced Ly the

amazing result his test produced. Only Hellesens have

! over forly years” experience in battery manufacture.
i Only Hellesens could produce a battery with this high
standard of performance — longer life, greater power,
: higher capacify, and offer it to you at so low a price.

. BRITISH MADE BY BRITISH LABOUR

ELLESE

4 2. B
HI-LIFE BATTERY
Hellesens Limited, Morden Road, South Wimbledon, S.W.19.

Achs

[




The Lditor will te pleasea to
tonsider articles and photographs
dealing with all radio subjects, Lut
cafino! accept responsibility
fogmanuseripis or photos. .-~

All. Editorial - communitations

should be addressed

RIAL

Every core will be taken to relurn
A1SS, not accepted- for publication.
A stamped und addressed envelope ||
must be sent with every-article: i

the Editor,

to

POPULAR WIRELESS, Tallis House, Tallis Street, London, E.C.4.

All inquiriea concerning adrenz‘lixing rates, ete., to be addressed to the Sole Agents, 'Messra. John M. Lile, Itd.,

4, Ludgate Circus, London, E.C

The consiructional articles which appear -from time to time in this journal are the outcome af research
and experimental .work carried- odt wilh a-vigw tg- impreviny ‘the tethhigue. of wireless reception. Ax “much of
the tnformation - given_in thé colttmns of (Nis pape? epncerns the most recent developments in the radie world,
sofite of the arranyements and specialties deseribed- muyr be- the subjécts of Letters Patent, and the amateur
and the trader awould be well advised lo oblain permission of the palentécs to use ihe palents-before doing so.

 QUESTIONS
ANSWERS

HANDLING A SHORT-WAVER.

F.-B. (Felixstowe).—* Last night I brought
home a shert-wave adaptor. and got one very
interesting station and any amount of
‘possibles.” But T fear I am not hendling it
as it should be. so I should be grateful if you
will tell me how it is different from the
ordinary tuning..

“ It is certainly very lively in some pests of
the dial. © And what surprised me was the
strength of the station- I picked up. It was
first class.

“Even so, I nearly missed it because at
first 1 thought I had got a whistle and not &
programme. As I was adjusting it, it quite

suddenly came cleer, and a men with a
‘ talkie’ voice said something about Buenos
Aires. ‘ Hullo, Buenos Aires,’ I think it was.

‘“ He also repeated something-about station

W2XAF, and said the wavelength was
3148 metres. But then I lost it, which makes
me think I am not workipg it properly, as it
‘was very strong.

* Do vou think this was.a South American
station first time ? And wha@—orsher stations
are there near the same wavelength 2 ”’

The station that you heard was almost cerfainly
the famous American short-waver, W2X A F. It is
situated at a place called Schenectady (pronounced
sShen-eck-ta-dee, with the emphasis on the eck, as
indicated by the italics). Tts wavelength is 3148
metres, and it freq tly tra i
the special beuefit of South American listeners, so
that would explain the reference to Buenos Aires.

The _distance from your aerial would bt about '

+3,000 miles, at which range short-wave stations are
oiten received powerfullyv. And very much greater
distances will be quite commonpliace when you are
accustomed to handling the controls property.

ts progr for |

Popular Wireless, 'October 14th; 1933.

For Instruction in this, and as a general guide to
short-wave success, vou should watch the Short-Wave
Notes, by W.L.S. (every week in “ P.W.”), for con-
ditions are always changing, new stations erop up,
and programme times alter in a way quite ditferent
from medium-wave working.

You will soon get accustomed to the operation of
the controls, for it is chiefl?”a matter v knack.
Modern short-wave operation tends to beconie easier
and easier, but you must remémhet Yo{urn the tuning
dial glmely. As slowly ng possible, in faet. . .

Another ‘big difference_is ‘that you B,houl(i“ seaTeh
with the set gently oscillafing. (As-you know,-this is
not advisable upon medium or long waves.) o

Note the-word gently. The idea’is to-bring reaction

up very gradually until the soft breathing sofnd
> :

Frsansacae . esens pE==s
DO YOU KNOW~—

the Answers to the following Questions ? -
There-is 10 * catch™” in: them ; “they are
just -interesting - points that crop up in
1 discussions op radio topicss If you like to
try to apswer:them, you enn cépare ;your
own solutfons with those that appear on a
7 -following page of this’ nupiber qf‘i'—{P.W:
(1) Which-Eunropean country has tpé‘ laygest
number oi license‘d listeners ? gy

»

sgennuseasyhene i

H
(2) Is an indoor aerial just as'good as one of 3
similar shape and size placed out. of &
doors P k S

* * - . -

(3) Brussels has two main stations-— ¢ No., 1.’
on "5(9 metres and ‘“Ng. 2 on
338'3 metres. Why does “the jormer
anneunce in French, instead of in ¢
Flemish, like the latter (No. 2) station.? &

ame *

l-itacncenssasEERERRRASRaANRssERReRRBsRERED

b

that denotes oscillation-col and then to keepy
the set in this just-oscillating condition as the tuning
is slowly varied. .

“When you tune in a chirp (carrier-wave) slowly
slack off the reaction and, if necessary, slightly re-
adjust the tuninjr'as you do so. This is ¢alled ** resdly-
ing " the earrier-wave, and if it is a broadecasting

. stasion you willlfind that the chirp becbines a ste‘zt%

whistle, and then resolves itself into the prograsiiié,of.
speech or music as the reaction is shickenéd, whén'thy,
tuning has’been adjusted correctly: .

(Cantinued on page 214.)
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MOVING COIL CHASSIS
29 r.». 32/6—A45 r.n. 45/-—99 r.4. 59/6

FOR YOUR
May al<o be obtained without Transformers; and in CONVENIENCE—
Cabinets of handsome designs and beautiful woods. FREE.
THE BRITISH BLUE SPOT COMPANY LTD., Blue Svot House, i (g ML

?4-96 Rosoman Street, Roscbery Avenue, LONDON, E.C.L

Phone ;: Clerkinwell 3570. Telegrams : " Bluospot, Isling, London.

Distributors.for Northern England, Scotland, and Wales: H. C. RAWSON"

(Sheffield and London), Ltd., 100, London Road, Sheffield ; 22, S1. Mary's

Parsonage. Manchester: 177, Westgate Road, Newcastlc-upon-Tyne ;
37 38, 39 Clyde Place, Glasgow.

Products will be sent,
post free, if you cut
this out and post in
open  envelope (3d.
stamp) to any of the
addresses opposite.

“Brilliant ideas have become pamm—— —
an accepted Varley Tradition.” Suprhe

Superhet
for AC.

Brilliant ideas that have been accepted because they have mains

proved to work well in practice. To buy a Varley set is to

purchase a modern radio with the most up-to-date circuit that

with
has been produced.

i

A.V.C.

The latest Varley achievement—a five-valve mains Superhet
with automatic volume control. “A set bristling with original
technical ideas. An advanced design in every way. Altogether
a very fine set demonstrating progress.”

Write to us -now for free ‘brochure fully describing the whole
range of Varley receivers and radio-gramophones.

Varley

(Proprictors : OLIVER PELL CONTROL LTD.)-

Adveritisement of Oliver Pell Control Lid, 103 Kingsway House, Kingsway, London, W.C.:2. Telephone: Hol. 5303
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RADIOTORIAL
QUESTIONS AND ANSWERS

{Continued from page 212.)

You will find that the short-wave stations are very
close together on the dial. They tend to be concen-
trated in parrow wavebands.

Remember the time that you listen is very import-
ant, {0r not only are the programme times com-
paratively brief in many cases, but the strength and
reliability of receptign. often varies enormously
according to the time of day or night.

. Re other stations on the short waves, see the reply
to “ League of Natlons,’; who asks this week for
details of the 30-40°metre’stations.

BETWEEN-30. AND 40 METRES.

“ LEAGUFR. ..oF - NaTions” (Dagenham,
Essex).—"“1 am told ‘that the -League of
Nations _stationm -at  Geneva: broadeasts on
various'waves between 30 and 40, metres, and
should appreciate détails of these.

“ As my set is not marked out in wavelengths,
please give also names and wavelengths. of
other regular short-wave programmes in this
part of the waveband.”

Radio Nations, H B I, has been transmitting on
Saturdays, at'11 p.m., for three-quatters of an hour
during sumamer time, but it is not certain whether
he will operate at 10 p.m. or 11 p.m. when Greenwich
time is being kept. His wavelength is 31-32 metres.

Another Radio Nations programme which has
been transmitted at the same time as H B L’s, has
been given from station H B P, which works on 38-47
metres. Thereds also another Radio Nations ttans-
mitter, H B g,,on 40-:3 metres, which wavelength it
shares with Bogota, Colombia, the hours of working
belng irreguiar.

Regarding the other stations, Madrid has been on
daily from 11 -p.m. to 1 a.m. on 30 metres. And on
31-25 metres is Lisbon, the famous C'T 1 A A, who
generaliy operates on Tuesdays and Fridays between
10.30 p.m. and midnight, or thereabouts.

31-28 metres is ghared by Sydney, Australia
(V K 2 M E), and Philadelphia (W3 X A U). And one
of the Empire programmes from Daventry goes out
on 31-3 et res.

On 31-35 and 31-38 metres respectively we have
Soringfield (W.1X AZ) and Zeesen, Germamty
(D J A). The former works afternoons and evenings,

and Zcesen generally from 10 or 11 p.m. until the
small hours. - \ + by

Schenectady (W 2 X A F)_is ou 31-48 megtres, and
Skamlebaek (Denmark) relays  Copenhagen .upon
31'51 metres. 31-55 metres is shared Lt Metbourne
(VK3ME) and one of the Empire relays from
Daventry. Immediately above, on 3156 metres, is
QCaracas, Venezuela (Y V3 BC). ) ]

‘Poznan, Poland (S R 1), is on 31:6 metres, and
Heredia, Costa Rica (TI4 N R H), is on 32 metres.
Then in ascending wavelength order we have
Guatemala City (T G X), London-Ont. (FE9BY)
and Radio Maroc (C N R). The res({mctivg wave-
Jengths of these latter are 33:5, 34-68 and 37-38'metres.

;}nother Bogotia (Colombia)-station is--on  39-7
metres.

WHEN THE AGCUMULATOR’S POSITIVE
BECOMES THE NEGATIVE TERMINAL.
“ AccumuLATOoR ” (Birmingham)—“ By a

bit of luck I had a six-volt car battery given

me. Not in bad condition, though it had been

THE ANSWERS

TO THE- QUESTIONS GIVEN ON PAGE 212
. ARE GIVEN BELOW.

(1) Great Britain leads the way by a con-
siderable 'margin, the next competitor
being Ger:nany. .

(2)- No. There is -bound to be some screening
indoors, and the faet that the roof is
sometimes wet and conductive is a draw-
back, cauging vnr:'ations‘,in strength.

*

(3)- About half the population of Belgium do
not speak Flemish, but habitually use
French instead.” The two stations are
thus intended to servé both sections of the
community.

DID 'YOU KNOW THEM ALL?

M-9svescensnsssannssonsoncancaansasasensonnif

allowed to stand aside without recharge for
some weeks.

“As I had a complete set of six-volters for
the old set I took the bettery round to the
garage and got them to recharge it. On return
I connected up, and- elthough results were

Populay Wireless, October 14th;. 1933

tl:ot quite up to what I expected they were not*
ad. . :
' The snag was that the battery did not last
a§ it should. "And in trying it over it was
noticed that, according to,-the voltmeter (a
borrowed one), positive had-turned into nega-
tive and negative into positive.

* At first I thought that the case might havo
been reversed and.made the termina} marking -
wrong. But it is one of the kind built in one
piece, 80 it cannot be thaf. i

““What is the cause, and would this explain
the results not being up to what I expected ?

‘We are afraid that the charging has been carelessty
carried out "*-backwards,” resulting in the reversal of
the battery’s polarity.

This is a serions matter for the accumulator, and
we should point that fact out -to the charging people

-and ask them what they are going to do about it.

The cause of the trouble is thatthe battery has been
joined up to the charging sug@lcv the wrong way
round, and s80.it-has first been h‘lrged completely
and then, as.'‘ cha¥ging " continued, its polarity
was reversed. .

Shortened life and failure to hold its charge result
from such freatment ; but no doubt your poor results
were also partly due to the fact that owing to the
unsuspected reversal you had, in effect, joined' the
accumutator the wrong way round on the set.

A FAULT THAT IS DIFFICULT TO FIND.

R. P. (Cottenham).—* What is the cause of
the set going very quiet and weak until the
table or cabinet is thumped ? This is a sure
cure for it, but something is wrong to make it
go like that. 1 o

“ 1 have looked it over and cannot see any-
thing amiss. Please advise.”

This is a very troublesome fault to.trace. It is due
to a bad contact somewhere, 'and as it may be inside
one of the components it is possible that even the
most careful and skilled overhaul of the connections
of the set will not remove it.

The best thing to do is-to go over all the joints ami:
terminal connections very carefully. Give a sharp’
tug at the soldered joints to see whether they are!
mechanically- sound. A good mechanical connection)
is usually a good electrical one, If an inspection of thex
wiring fails to reveal the cause.of the trouble the only
alternative is to get the eomponents tested. -

study the modern method

of rectif
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SAXBY SIGNAL CO.,

Get to know more about METAL rectification—
the only method which has successfully with-
stocd a test of 45,600 hours on full load.
“ The ANl Metal Way 1934’ contains full
particulars and circuits—get a copy to-day by
sending 3d. in stamps and the coupon below to

THE WESTINGHOUSE BRAKE
LTD.

82, York Road, King’s Cross, London, N.1 +

rectif
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MULTlTONE were the first to intro-
duce Class “B’" components. “Now M5
they are the first to publish a: complete guide, =
telling you how to use them most effectively,
‘ in Class “B” circuits.
i} : Write to Dept. B for a free copy of this
new Guide to Class ““B,” if ;you're wantipg
to know all about the theory and practice
of Class “‘B” amplification.

TOCO TONE CONTROL TRANSFORMER

(saves an exira 30% H.T)
Graded Potentiometer . BE 3/6

BEPU DRIVER TRANSFORMER
High Power Efficiency over 85%.

overalk secondary- resistance

P UCH.OKE CENTRE-TAPPED CHOKE
For matching any speaker to Class “B ™

CLASS
Thosé who.do not wish to interfere with the wiring
of their present set can buy this simple unit. Just
plug in adaptotr to last valve stage and

_g cnjoy Class
OR IN KIT FORM

=

Ratin 1/4
Price

Ratios I/1, 1'5/1, 2/1 i
Very low

100 ohms.
OP:ilcse 9,6
Price 9,6

“B° CONVERTER UNIT

“B " advantazes. Price 37,6

(less valve)
.. 27/6

If you do not know who is your nearest
Multitone Dealer, write to us.

NEFETS

CTR OMPA LIM
8, White. "Lion: Sitedt, tondon, N.I. .Terminus 5063

Please send me a copy of “ The AH Metal Way 19
for vehich 1 enclose 3d. in stamps.

)

(75
n &

E LiF
‘93.9
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"My dear Watson. . .!

. . . IT IS OBVIOUS THE VALVE HAS GONE.."" |
|

¢ It took me only a very short time to discover that—thanks to the ‘All-in-One ’
Radiometer. With this invaluable instrument to help me I'll guarantee to
track down any trouble in a few minutes.”

The ¢ All-in-One '’ Radiometer is essential to
every radio user. It tests everything, locates
faults instantly, and helps to keep any set in 100%
condition. Ask your radio dealer about it, or
write direct to :
PIFCO, LTD.,

High Street, MANCHESTER,
or 150, Charing Cross
Road, London, W.C.2

@ R3
Standard Model ““Al-in-One” De Luxe Model, for Ballery
Radiomete?, for Batlery Sels Sets, Llectric  Receivers and

e A2 L0 T EZ 2
A Regular Book for a Regular Fellow!

CHUMS ANNUAL is a regular book
for a regular fellow. It contains

over 700 pages of gripping fiction
and articles. And its pictures—there

are hundreds of them, and all first-

class—so are its beautiful coloured
plates. CHUMS ANNUAL is good— ‘
boys will never tire of reading it. If

you’re in doubt what to give this year,
the problem is easily solved if you Az All Newsagents and Booksellers

get this splendid gift book. ON SALE NOW i - 12/6

These are the valves
Complete range for all purposes? == .. ",

HUNIVERSAL ” A.C.-
D.C. Sets. No Trans-
formers orResistances
required. Convert
Battery sets to All-
Mains, or make Mains
sets suitable for ANY
Mains supply.

Write for full list to :—

EUGEN

“UIVERSAL" HICH VOLTAGCE MAINS VALVES FORBAT

28-29, SOUTHAMPTON ST.,
LONDON, W.C.2.

3 = ; STRAND,
DS oy Details Telsphone: Temple Bar 8608
Model SETS—KITS and AMPLIFIERS also supplied 55 ™
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PLUGGING IN CLASS B

A review of a new Class B loudspeaker unit produced by the

It is conmected to the existing

receiver. by a plug-in valve adaptor and no -alterations to the
set’s wiring are entailed.

‘sassasane starasst

%

THERE must be very few constructors
who have not been carried away by

the enthusiastie reception given this -

year to the system of amplification known
as Class B. At the same time there are
many who are -loath to make alterations to
existing sets, while desiring at the same

time to enjoy the benefits which Class B -

undoiibtedty .confers.

It is these people who will be most
attracted by the new loudspeaker amplifier
recently put on the market by the New
Times Siles Company.

Gives Maximum Efficiency.

The plug-in unit has always enjoyed
great popularity since it was used for short-
wave work, and the comparative ease with
which such a unit can be constructed for
Class B amplification has encouraged New
Times Sales to produce a model which,
while giving maximum efficiency both in
power and quality of reproduction, will at
the same time be cheap enough in price
to appeal to every constructor.

In actual fact they have succeeded
probably beyond their -own expectations.
This loudspeaker amplifier is a very fine

|

§ob, both in”its comrionsense construction
and i actual performarnce.

COMPACT AND POWERFUL

which connects (he speaker unit*
to the set is seen to the left of this pho'ograph.

The adaptor

The output valve is placed in |L as

shown,
* when the unit is ln use.

Populay Wireless, October 14th, .1933.

While undergoing its tests in our labora-
tories it was plugged-in to.a not very
efficient three-valve receiver of a more or
less obsolete pattern. Not a very fair
test, perhaps, but one calculated to show up
very vividly any defects in the unit. It
passed with flving colours, and it did not
need the second test we gave it with a new
receiver-to prove that the quality, even
with the small baffle provided, is first class
and .the output sufficient for almost every
need.

The layout of the unit is straightforward,
a wooden panel and baseboard assembly
taking the speaker and the few Class B
components required. It is interesting to-
note , that the layout is such that the
wmdmgs of the transformers are in opposed,
planes to obviate any kind of interaction.
Moreover, the adaptor plug, which fits the:
output valve holder of the set and acts
at the same time as a holder for the valve.
itself, i3 of a new and sensible design,
specially made for the job.

Suits All Valves.

The Class B valve holder is installed on
the baseboard, and the two leads—one
marked H.T. and the other L.T.— -—allow
of every make of Class B valve being used:

Quite irrespective of price considerations,
this loudspeaker amplifier is a finé' pro-
position. But the list price of 59s. 6d;,
complete with valve, puts it at opee - into
the realms of bargains which it would be
folly for those interested in Class B to
miss. And, incidentally, it is made a
still more attractive proposition by an’
offered allowance of 10s. fgr the purchaser’s
present loudspeaker.

Adyt, of Tungsram Electric Lamp Works (Gt.Britain) Ltd., 72 Oxford St.; W.x

TUNG

© THERE'S A TUNGSRAM VALVE FOR EVERY RADIO

NEED

ARIUM

® TUNGSRAM'S VIVID TONE PUTS NEW LIFE INTO
OLD SETS

S FULL RANGE OF UNIVERSAL A.C./D.C. VALVES

®|F YOU'VE A RADIO ‘PROBLEM, WRITE OUR
TECHNICAL DEPARTMENT AND THEY WILL HELP
YOU GLADLY
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THE MIRROR OF THE B.B.TC.

(Continued from page 188.)

Margaret Balfour to Sing.

Tt will include the symphonic study
‘“Falstaff,” which dates from 1913 ; the
Prelude and Angel’'s Farewell, from *‘ The
Dream of Gerontius,” sung by Margaret
Balfour, who will also be heard in a group of
songs ; and the Concerto in E minor, with
Harry Stanier as the ’cellist.

Sir Edward is an Honorary Freeman of
Worcester, and his latest composition, a
part-song, * The Woodland Stream,” which
he wrote for performance at the Woreester
Schools Festival this year, is still fresh in
the minds of listeners.

A Piancforte .Recital.

The other Midland composer, Dorothy
Howell, whose work comes into the
programmes on Friday, October 20th, will
berself give the performance in the form of
a pianoforte recital.

Miss Howell, who now lives in London,
was born in Handsworth, Birmingham. She
studied pianoforte under Percy Waller and
composition under Sir John McEwen at the
Royal Academy of Musie, where she is now
a member of the teaching staff.

Some of her compositions have been
played in concerts at the Queen’s Hall,
including one of Sir Henry Wood’s ** Proms.”

An Old Favourite.

An old favourite with listeners, Miss
Alma Vane, returns to the microphone on
Saturday October 21st, when she will take
part with Jack Wilson and Jack Venables
in a programme of light tunes grouped
under the title of ““ Knocked ’em in the Old
Kent Road,” from the Midland Regional
studios.

Some years ago never a week passed
vithout "Miss Vane took part in the
programmes from Savoy Hill, and her
association with Miss Florence Oldham
provided countless bright interludes of
syncopated songs, sung at the pianoforte,
long before somebody decided upon the
word “‘ crooner:”

THE LINK BETWEEN

(Continued from page 188.)

For D.C. Mains Users.

For the beunefit of *“ P.W."” readers who are on D:C.
mains I am glad to be able to pass on the news
of two new Marconiphone releases. Ar and from
October 16th the Marconiphone models 272"
and ** 276 ” will be available for D.C, mains operation.

In the case of the " 276 ” the designation for the
D.C. version will remain the same, but the D.C.
model of the ** 272" will be known as the * 278"

A Fine Kit Set.

What is perhaps one of the: most famous of all
commercial kit sets, the Lissen ** Skyscraper Three,”
is now sharing honours with still another addition
to the Lissen family.

This time it is a seven-valve superhet, the ‘‘ §ky-
scraper Seven,” and {on considerations of price alone
it is a safe conjecture that it will be tremendously
successful. At the price of £3 17s. 6d. for the kit,
complete with seten valves, the new ‘ Skyscraper
Seven ” definitely brings superhet reception within
the reach of all.

As a matter of fact, this new Lissen production
is a very fine job, and I can well imagine that it will
be in great demand. It is a single-dial controlled
super which, with the aid of the Lissen Constructional
Chart, is particularly easy to build ; and, moreover,
it is a battery set.

I extend my hearty congratulations to Messrs.
Lissen, not only for having created such a first-class
design at such a remarkably low cost, but algso for the
way in which they have prepared the constructional
chart in which it is described. I am confident that
i is nne of the most ambitious efforts I have vet, seen.

Scientific \
com.bina‘ion

of highly
conductive {errous
and non-ferscus

Thick
vuleanized
1ubker nsulation,

a rea_l .
protec’icn
Compleie against
protection 1s ~TPrCSION,

enzured with
Flax b-eiding,
heavily waxed
and
compounded.

copper is a good
conductor — fzut

SUPERIAL

is a better Acerial

LOOK AT THIS ) o
POOR IMITATION Copper is a good conductor, but by itself, it is not the "best
aerial.

A piece of ordinary
covered Aerial. The
cheap cotton
‘““covering’’ is not true
insulation, neither is
ita protection against
corrosion or lightning.
It quickly perishes on
exposure, _ becomes
unravelled and serves
no useful purpose. Do
not confuse it with
vuicanized  rubber
insulation, which is a
perfect protection.

£500

FREE
LIGHTNING

SUPERIAL takes advantage of the fact that the incoming
signals travel along the skin or surface of the wire strands
and not through them, and by utilising the conductive
value of copper and combining it with other ferrous and
non-ferrous metals of highly conductive value adds enormously
to volume and selectivity.

SUPERIAL is the only truly insulated aerial. Do not
confuse Insulation with * covering.” Cotton ¢ covering’”
cannot protect the aerial from corrosion or exposure after
it has been in use for a short period. The thick vulcanized
rubber insulation of SUPERIAL is a perfect and permanent
protection. A further safeguard is the tough woven flax
outer covering—heavily braided and finally compounded
and waxed to resist every condition of weather—hot or
cold, all the year round for many years to comas

TRY IT at our Expense and then you will know why it is

so efficient.

e
WHicH MADE BROADCAS'[W‘A

3
c pERSS

Popu

INSURANCE 3q;§;w5 sma'Ep-_AéIQ‘7 i
YEARS Ev ' e

FOR 2 AR 100 FT.3/6  75FT.2/6 SOFT. 1/9 _25FT. I/

BEWARE OF
IMITATIONS

LOOK AT THE NAME
‘AND THE: BOX

From Dealers everywhere or direct from:

The NEW LONDON ELECTRON WORKS Ltd.

19, EAST HAM LONDON.E.6

LOUD SPEAKERS REPAIRED, 4/. RALIO SUPPLIES -
(Blue_Spot a Speciality, S/-.) Send your list of Radio needs for our quotation;

Transformers and Headphones, 4/-. E{lminatorsé Matns 5‘2&” Paprx't;rhpcseé:l'iveﬁ;c' 7121"1%[3.'&“1!:50\!:1 }é:e;?

Transformers and 'Moving Coils gquoted for. 4-Hour P R R 8

ments stocked.

Service, Trade Discount. Clerkenwell 9069.
: P.TAYLOR.9,GROVE ROAD,BALHAM, 5. W .12
i

E. MASON, 44. EAST ROAD (nr. Old Street
Tube Station), LONDON, N.1.

OPEl}; NGS —
ENGINEERS!

Never before has enginsering offered such magnifi-
cent chances. With the rise of the depression, the
industry is literally teeming with first-class opportuni-
ties. Our 250-page Handbook, ‘““ENGINEERING
OPPORTUNITIES,” shows where the opportunities
lie. and the easiest way to prepare for them. e
Handbook gives details of A.M.I,Mech.E.
A.M.LEE A.M.l.C.

."
4

C.E.,, G.P.0., etc. E Lo k
outlines Home-Study Courses i;cn | br_:::?lies ~- 1,600 ILLUSTRATIONS,
QLB BRI | | g N\ sesam
g “ Talkie’’ i ing, setc.,
& and explainsgour unigue Emploinele‘;l 1 1 COMPONENTS

Dept. Send for this valuable
Handbook to-day—FRE E.
BRITISH INSTITUTE OF
. ENGINEERING TECHNOLOGY,

ELECTROCETS, Solihull, BIRMINGHAM. |

101, Shakespeare House, 29,
Oxford Street, London, W.1.
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E. J. HERAUD’S

BRING YOU THE BEST I RAGIO
ON 7 DAYS' APPROVAL

The dependable Mail Order House of E. .
HERAUD, Ltd., offers famous radio acces-
sories on straightforward easy terms. Any o,f
the following goods (excepting the * Class B 1
Kit of Components) may be had on 7 days
trial, and we Guarantee to Refund your Money
if Goods are returned undamaged. All goods
are sent carefully packed and carriage paid.

ROLA CLASS B. P.M.

VING - COIL
SPEAKER AND UNIT
with Cossor, Mullard or

B.T.H. Class B valve.
Cash £3/11/0. o
EBasv Terms: SEND
5/- down, 5/- | ONLY
after 7 days,
thenlOmonthiy 5 / —~
paymeats of
7i6. e

. CLASS B KIT OF COMPONENTS SEND

: to “ Practical Wireless* specifi- ONLY

< cation. with Class B valve and

+ Blue Print. Cash 35/-.

: Easy Terms: 5/- down, balance by 7 5/-

e-monthiy payments of 5/-.

Siiiassseasecsscssepaeecaccesasescnaressd

BROWN P.M. MOVING-

COIL CABINET
SPEAXER,asuperspeaker
in a beautiful Walnut
cabinet. List Price,
£3/19/6. Our Price 39/6.
Easy Terms: SEND
2/6 down, 2/6 ONLY
after 7 days,
then 8 monthly 2/6
payments of 5/-.

i ATLAS ELIMINATOR CA.25, SEND

s for Mains Class B and Q.P.P.

+ four tappings. Guaranteed 12 ONLY

+ months. Cash 59/6.
+ Easy Terms: 10/- down,.balance in
= 8 mouthly payments of 7/-,

Sesvss - 1 O/-

“ BLUE SPOT ' Model 45 P.M.
MOVING-COIL SPEAKER with
Transformer. Cash 45/-.

SEND
£asy Terms: 2/6 ONLY
down, 5/- after 7
cays, then 6 monthly 2 /6
payments of 7/6.
+ “ BLUE SPOT ” PICK-UP Model SEND
+ 33, with magnet system of 15% ONLY
¢ Cobalt steel. Cash 35/-. NL

: Basy Terms: 2/6 down, 2/6 after 7
+ days,.then 7 monthly payments of 5/-.

2/6

SEND |

I

SPEAXKER with
pressed steel
chassis. Overall

ONLY
dia. Bin., depth 5}

2/6

Easy Terms: 2/6 down, 2/6 after
7 days,-then S monthly paymcents of 5/-.

WATES DISTANCE SWITCH for
Battery or ains sets (state
which). Switches set on or oft
from any room. Cash 9/6.
Easy Terms: 1/- down. balance by
4 monthly payments of 2/6.

WATES UNIVERSALMETER,
British made, tests resistances
as well as batteries, components,
etc. Cash 12/6.

Easy Terms: 1/6 down, balance 5
monthly payments of 2/6.

Send deposit and state requirements clearly.
Satisfaction or Money Back Guaranteed.

E. J. HERAUD, Ltd. (Dept. P.W. 21),

NUMBER ONE, EDMONTON, LONDON, N.18

"Phone: Tottenham 2256. Estab’d 34 Years.
Branches: TBI82, Fore St., Edmonton; 17, West
Green Rd.. Tottewham: 34, St, James St., Wal-
thamstow; and 139, Hertford Rd., Enfield Wash.

SHORT-WAVE NOTES

(Continued from page 190.)

if ‘co-operation from the French coast can
be expected.

Personally, I have a complete transmitter
and receiver all ready for 2} metres. Five
metres is so dreadfully out of date now-
adays! We have plenty of waste ground
to fill up before we begin to encroach on
Marchese Marconi’s ‘‘ micro-waves.”

A man who ought to know tells me that
the behaviour of 2} metres may be described
as “ like 5 metres, only more so.” Personally,
I think it of vital importancé that some
really original receiving circuits should be
devised for these ultra-short waves. Our
present receivers are nothing more than
makeshifts. ~

What Would Have Happened

After all, if we had staried-radio down on
these wavelengths, instead -of- working
downwards from 5,000 metres or so. we
should be in a very different state nowadays
as regards receivers and transmitters. .The
development would have taken place along
completely different lines.

Wearefaced with the anomaly, at present,
of nsing gear that is in nearly every possible
way a ‘“cut-down’ version of long-wave
apparatus. Inventors, please note.

THE LISTENER'S NOTEBOOK

(Continued from page 192.)

If we are to get the best out of these talks we've to
make a selection. It is impossible to listen to them
all. Fortunately, as there is such a good assortinent
the task shouldn’t be difficult.

The talks introduced by Mr. Baldwin attract nie no
end. Mr. Baldwin’s excellent effort was first-rate
publicity for the series. It is a cause for regyet,
however, that he isn't to speak again,.- I wish more
speakers would cultivate his style of address or, at
any rate, emulate his naturainess.* One could listen
to him, i think, indeflnitely \\'itho:w tiring.

* *

T wonder whether other listeners sensed a hint
of impending danger in his concludim}: reniarks—a
danger that would challenge the Englishman's
pertinaeity, his Jove of freedom, his respect for law
and the individual, his strength and his weakness
about which Mr. ,Baldwin waxed so eloguent.
Anyhow; 1 hope the ex-Premier wasn’t playing the
prophet.

* = *

The series of talks, entitled *“ The British Empire,”
introduced by the Rt. Hon. 8. M. Bruce, ought to be
taken as complementary to the above.  They
promise well, too.‘ i A

The old gang—G. XK. C., Sir Walford, Vernon
Bartlett, S. P. B. Mais—will alivays coromand my
attention and respect. 1 listen to these .almiost

as a matter of duty, but I think I should be tempted |

to give even these a miss if, perchance, they thould

clash with Walter Widdop. 1 wouldn't miss his

singing for worlds.
* % *

““ No, No, Nanette " atoned for all the disappoint-
ments of the week. Binnie Hale can never hope for
a bigger suecess. Her singing was wonderiul—so
clear and confident. The same thing may be said
of all the females taking part in this broadcast.
Every number should have been encored. But
broadcasting does:\'t aUO\.v this treat.

%

I wouldn't like to suggest that Arthur Riscoe and
Reginald Purdell were eclipsed by the-ladies in this
performance. They weren't. And if the chorus
had been able fo get their words over better I would
have said that every department, including - the
orchestra, gave an equally faultless display. The
mike doesn’t always do justice to chorus work/

Ifind. What a marvellous musical comedy °**No,
No, Nanette” is! No wonder it ran for 665
performances.

THE WORLD’S SHORT-WAVERS,

We regret that owing to the pressure on
our space we have been compelled to hold
over the list of short-wave stations men-
tioned in last week’s issue. This list, which
is to be a monthly feature, will appear in
an early issue of “P.W.”

Populay Wiveless, October 14th, 1933.
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TECHNICAL
NOTES -

Some diverse and _informative
jottings about interesting aspects .
of radio.

By Dr. J. H. T. ROBERTS, F.Inst.P.
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High-Frequency Input. .
LTHOUGH we are continually making
improvements in the cireuit arrangs-
ments and components of a recciver,
we do not, I think, give anything like tha
corresponding attention to what I may call
the ¢ intake ” and the *“’exhaust,” by which
I mean the acrial and earth. ;
Whatever the arrangement of the get
itself may be, it depends ultimately .on
what comes in on the aerial, and after this
has .passed through thc high-frequency
part of the set, or at any rate through the
aerial circuit within the réceiver, it has to

pase out 2ie the earth.

Piling on. Amplification.

Amplification is: now so great, and
modern sets in consequence s0 sensitive,
that we are in danger of treating the aerial
as almost superfluous ; we know that how-
ever small or ineffieient the aerial may be,
we can as a rule make up for all its deficien-
cies by lumping on so much more amplifi-
cation. :

This is all very well, but quite apart from
the fact that it is uneconomical, there is
another side to the question, and that is
the accurate and faithful reception of the
incoming signals. Most of us just sling up ah
aerial of some sort—in these days almost
invariably an indoor aerial, such as a piece
of wire around the room—and then proceed
to adjust the electrical constants of this
by means of a tuning circuit in the set. !

But with modern conditions an aeridl
consisting of just a fixed length of wire
is not really sufficient when you consider
the various wavelengths which have to be
received. It is true that you can adjust
it over a very wide range, but that is not
the same thing as using an aerial which is
naturally somewhere near to the required
characteristics.

Watch For Aerial Developments.

Those of you who werc at the Radio
Show at Olympia will have noticed the
many improvements in aerialt; yvou can
have, in effect, an aerial to suit each indi-
vidval band of broadcast wavelengths. This
is really a great improvement on merely
foreing the tuning with one fixed aerial to
suit these very widely different conditions.

I recommend you to keep your eyes open
for developments in aerials such as this, as
it seems to me that this is one of the rather
neglected sections of radio reception and
one which, therefore, offers scope for
development in the near future.

Short-Wave Condensers.

It is of great importance to keep con-
denser vanes clear of dust and dirt, even
with a broadcast receiver. but when it
comes to short waves the importance of
this becomes still greater. The same thing,
of course, applies to a triple-wave set. 1f
vou have any dust or dirt in the vanes you

(Continued on next page.)
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TECHNICAL NOTES

(Continued from previous page.)

will certainly get scratchy noises and will
never be out of trouble.

A pipe cleaner may be used for cleaning
between the vanes, but tbe cleaner should
be a ““ thin ”” one and quite straight. It is
really better to use a very fine feather to
get in between the vanes. The job is one
which is worth doing at regular intervals
because it is surprising how dust collects
in a condenser even though you may
imagine that with the lid closed the set is
reasonably dustproof.

A Question of Decoupling.

I said something a week or two ago
about the use of decoupling resistances for
preventing low-frequency oscillation and
motor-boating.” In the first of the two dia-
grams herewith is shown the ordinary
arrangement of H.T. supply to two-valve
sets, and it will be seen that, owing to the
two positive connections to the H.T.
battery, there will be coupling between the
two valves if the H.T. battery has any con-
siderable fesistance.

In the second diagram is shown a de-
coupling resistance R and capacity C.
The decoupling resistance prevents the

STOPS BATTERY COUPLING

U AvosE2 POSHGE

to

BRILLIANT RESPONSE
GET THE BEST FROM YOUR SET!

The circuit diagram shown below illustrates
one method of improving your reproduction
by introducing a ‘* Bulgin Senator '’ Niclel
Alloy Core Transformer as an intercoupling
between valves.

It replaces all old type transformers and
will give even amplification from lowest bass
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FROM BASS-TO
TREBLE NOTES

treble notes.

The ohmic value of the wire-wound “ Spa-
ghetti '’ resistance should be three times the
impedance (in ohms) of the valve whose
anode it feeds.

BULGIN ““ SENATOR” TRANSFORMER

Nickel Alloy Corve. Primary PRICE
Inductance between 75H and

95 H. Uniform amplification 6 /,
from below 50 lo 8,000 cycles. -
Ratio 1—4. LIST No. L.F. 12 EACH

Send for Catalogue No. 153 P.  Eaclose 2d. Postage.

B

BULGIN =

A.F. BULGQIN & CO.,LTD., ABBEY ROAD, BARKING, ESSEX..

London Showrooms : 9, 10,

SPAGHETTI RESISTANCE

=

'Phone : @rangewood 3266 £ 7.
11, Cursitor St., Chancery Lane, E.C.4. Telephone: Holborn 2072,

RADIO-
I Gram
* CABINETS !

Famous Maker's SALE

£8.8.0 reduced to £5:19.6
£5.0.0 " £2.19.6
£1.150 £1. 5.0

CASH OR DEFERRED.
7 DAYS’ FREE TRIAL
Quite New- as supplied to B.B.C.
Real bargains | LIST FREE
Plano-Tone
PICKETTS Cibinets,
{P.W.), Albion Rd., Bexleyheath.

DON'T BUY THAT BRY BATTERY

Invest some of that money you are
continually spending on Dry Bat-
teries In a Standard Leclanche
Type—a Battery lasting for years.
Your running costs are halved and

LIsT B4

Showing how the insertion of a resistance and I

condenser will prevent instability dve to a high
1esistance battery.

pulsating currents from getting into the
H.T. battery, whilst the condenser to
earth provides an easy alternative path.
For both of these reasons the L.F. is kept
in its right place and low-frequency oscil-
lation is avoided.

Synchronous Motors.

I mentioned in these Notes some time ago
the question of synchronous electric
gramophone motors, and pointed out that
these are designed to run at just one fixed
spced which, of course, bears a definite
relationship to the frequency of the alter-
nating-current supply. For example, the
standard type of such motors is designed to
rotate the turntable at 78 revolutions per
minute when the alternating current has a
periodicity of 50 cycles per second.

(Continued on next page.)

quality is improved beyond com-
parison, so why hesitate in becom-
ing a Standard Battery user?

Battery of 120 volts and comprised
of 80 No. 3 Cells, 12,500 milliamups.
Price complete, £2. Carriage paid.
Send for interesting particulars.
ALL SPARES FOR STANDARD
BATTERIES SUPPLIED.

THE WET H.T. BATTERY CO.,

26, LISLE STREET, LONDON, W C2.
Gervard 6121

BIG OFFER OF SHORT
WAVE PLUG-IN COILS

AIR

Nos. 2-9 turns,

DIELECTRIC STAND. D.
ARD SIZE, 4 for 2/4, each
8 for 4/6, all post paid. | “piooy
The set of eight covers -}
whole8.W. rangoe. Base- ?/Gd
board Coil Holders, 6d .

/ SCIENTIFIC SUPPLY STORES (Wire-
less)LTD.,Dept. P, W.,126, Newington Causeway,
Elephant & Castle, London,S.E.1’Phone: Hop 4177,

1,000 RADIO VALVES GIVEN AWAY
Absolutely free, while stocks last. A matched set of
new season’s all-British guaranteed valves
to every purchaser of one of our new barcain 1934
super kit receivers, St. III, 18/6; S.G. III, 22/6;
Triple Wave S.G. III, 27/G;
29/6; Conversion Kit, 12/6; S.
6: S.W. IIT, 22/6 (R.I. coils throughout), alsg
S.T.400, 45/-. Post frce, Cash or C.0.D. Full in.
structions with cach kit. Also hundreds of radio
components at lowest liquidation riges
ever. 3d, stamp enclosed brings complete lists of these.
LONDON EAST CENTRAL TRADING CO.,
{Dept. R23), 23, Bartholomew Qlose;-London, E.C.1

Ensgineers Quide

PLAYS

GRAMOPHONE
RECORDS THROUGH
YOUR RADIO SET

LINK YOUR GRAMOPHONE
TO YOUR SET. AN the

delights of a twenty guinea
radio-gram for a few shillings.
Yolume to fil! a Concert Hall.
Booming bass instruments
and high violln notes. (im-
possible to  gramophones)
amplificd with force, erystal
cleariess and absolute purity
with Handco Electrical
Pick-up. Guaranteed Cobalt
Magnet. Nothing like it
amazing ! Terms :-2/- weekly
{11/~ in all), or 10/- cash
with order. Sole Manfrs.:—
AND &

G.B.) H 0.,
186, Shaftesbury Ave., London.

Containing the widest chcice ol
engineering courscs im (he world
Qualify for a well-paid post in En-
gineering by studying at home with
The T.1.G.B. Become an AM.L.CE
A.M. L. Mech. E, A M LE E.
etc. Training until Successful is
Guaranteed for the one fee. WRITE
NOW for *“ The Engineers’ Guide to
Success,” .stating branch, post, or
qualification that interests ]

you, to

THE TECHNOLOGICAL

INSTITUTE OF GT. BRIT.

26, Temple Bar House,
London, E.C.4.

Founded 1917.19,000 8uccesses

PLEASE be
when

sure to mention -
communicating with Advertisers.

* Popular Wireless”
Thanks !




The consistent specification of
Clix components in the Tech-
nical Press is eloquent testi-
mony to the improved effici-
ency .obtained .by their use.

OVER 30 TO CHOOSE FROM

Clix  Producls | are covered by
Pats.-Pro. Pais. and Regd. Designs.

CHASSIS MOUNTING

STRIPS
TYPE’A :—LS + Pick-up 3d.
TYPE' B: Ar, Az, E. 7d.
TYPE C: Mains ‘\enal In-out 6d.
Shorting plug .. .. ad

A MATTER OF
CONNECTION "’

Clix interesting New Folder “P "

gives details of over 30 Perfect

Contact Components. Write for
a copy now.

RESILIENT

INSULATED |
N
SOCKET 2d. |

LECTRO LINX LTD., 79a, ROGHE;TER ROW, S.W.1

ELECTRADIX BARGAINS

= §.G. BROWN'S BATTERY
e Eledt eadind (y (STUPERSEDTERZ m?kis H.T.

T. from your -volt battery.
i BA“E“Y r rectified and smoothed.

7" tappings. boon to those
who are not on the mains.
Reduced from £3/15/-.

New and Guaranteed.37/6
MICROPHONE BUTTONS for all

purposes, 1/~ olume Controls, 6d.

0. Mikes, 2-in. case, 63 n-

2 nouncers, 11B Mikes, 7/6; Pedestal

HONE  4ype, 12/6 & 18/6. Microphone
Carbon Granules. ln glass capsule, for four bul!ons
Grade No. 1, 8d. 0. 2, Medium, 3/-; No. 3,
Fine, 1/6; Carbon solxd back. blocks, 3d. Mouthpieces,
curved or stralght, 10d. Carbon diaphragm, 55 m/m., 4d.

Panel Brackets, pivoted, 5/-. Reed Receiver Umt for
Amplifier making. 3/=. Headphones, 2.9 pair.
All grades and types of microphone in stock.

ARCELS of experimental odd coils, mag- ¥

l nets, wlre Cl\okﬁs Condensﬁrs SWl(cl\es, 1
jete., post tree. 10 Ibs. = 7 lbs, 5/a. !
Veeder Counters l/-. P.M. Meter Um(s 5’-. :

' | .000 other Bargains in Ne\s Sale List " P.”

THE DIX-ONEMETER

The ideal of multi-range,
moving-coil meters. ~ Built ‘to
first-grade British Engineering
Standard. .50 ranges on one
meter. Measares Microamps 1o
20 amps, millivolts to 1,000
volts, ohms to! mcgohms
Six Terminals. wo clear
scales, mirror, and knife-edge
pointer for accurate reading.
-Complete in case

"o.c.
(Multipliers extra.).
Test Booklet *°P '’ Free.
The DIXMIPANTA
A small AC, Test Meter that
is really a VEST POCKET
TESTER. A wonderfully
multi-range wmeter for IQ/B

zersatile” moving-iron,

service on A.C, jobs,

ELECTRADIX RADIOS,
218, Upper Thames Street,E.C.4.
——— T T —
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TECHNICAL NOTES

(Continued from previous page.)

There is, in my opinion, a distinct advan-
tage in having a gramophone which runs at
one fixed speed, becanse I think the speed
regulator with the ordinary type is apt to
lead most people into trouble.

Speed Variations.

I should say that, owing to the fact that
the speed of an ordinary gmmophone motor,
whether spring or electrlca], is liable to
vary slightly due to various factors, it is
more or less necessary to provide a regulator
by which small adjustments of speed can
be made. But many people use the speed
regulator not to kecp the speed of the
turntable always at 78 r.p.m,, but rather to
suit their own taste and fancy by departing
from this standard speed, in some cases
guite considerably.

So ifar as my experience goes, the great
temptation. is for people to speed up the
gramophone so that it plays the record too
fast, with the result that the sound becomes
high pitched and also louder. In fact, I
think it is this ” livening-up,” and also the
fact that the apparent intensity of the sound
is increased, that tempts so many people
to err on the side of excessive speed.

¢ Livening-Up.”

The next time vou are listening to
records played in friends’ houses, just you
notice how many of them play the records
too fast ; if you try to get them to slow
down the records to the right speed they
will be obviously quite disappointed.

Playing records too fast is a bad habit
that grows on people, and it should he
avoided at the outset. You mavnot be able
to get a hundred-per-cent perfection in
reproduction so far as qualily is concerned,
but you can at least get a hundred-per-cent
perfect conditions so far as the pifeh is
concerned by the very simple process of
playing the record at the right speed, in
which case the piteh of the sound will be the
same in the reproduction as it was when the
seléction was reeorded.

Synchronous for D.C.

Returning to the question of synchronous
electric motors, these have hitherto been
designed solely for alternating-current
electric supply. At the Radio Show a type of
such motor was shown which could be run
from direct current mains, the principle
being that a  convertor” is introduced
between the D.C. supply and the input
to the motor.

The convertor may be either a fixed-
frequency vibrating-reed interruplor or
similar device, or it mayv be an out-and-out
motor generator, working on D.C. and
supplying A.C. Of course, there is a little
extra cost involved in the D.C. model,
owing to the need for this convertor, but
once you have the outfit complete you have
gained the great advantage not only
of steady running but of running at the
correct speed.

Seli-Starting.

There i3 one point againzt the ordinary
type of synchronous gramophone motor, and
that is that it is not self-starting. In order
to start it; it has to be given a swing round
with the hand and the current switched on
whilst it is moving, when it almost. immedi-
ately picks up and gets into step.
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On the other hand, it has the advantage,
which it shares with the induction type of
non-synchronous - self-starting motor, that
there are no brushes  or commutator,
therefore no sparking, and no consequent
danger of interference with electrical pick-
up conditions,

New Earths.

One of the new “ earths ” which was on
view at the show was a sort of combined
metal-tube earth, of the type which we have
known for some years past, together with
the relatively new cgemica.l ” prineiple.
This comprises a pointed copper tube,
pierced with bholes throughout its length,
with a slight flare at the top, this being .
““ chazged ” with special metallic salts.

These salts are of a deliquescent character
—that is, they tend to gather moisture from
their surroundings—and so, when the tube is
driven into the ground, the zalts act to keep
the surrounding soil moist. In this way a
better electrical conta,ct with the earth is
obtained.

Built-in Clock.

Some months ago T said something in
“ Technical Notes” about synchronous
electric clocks, and since that time a number
of rcaders have told me that they have in-
corporated one of these clocks in with their
home-built radio receiver. - This is quite a
neat idea and is really very simply carried
out, sinee, if it is a mains set, you already

Freasnnsacaaunsasancanan asaces

NEXT WEEK
THE S.T. 500

Designed by  John  Scott- Taggar[
F.Inst.P., AM.LE. E exclusively  jo:
“ P W Readers.

ORDER YOUR
COPY NOW
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OUT ON
WEDNESDAY
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have the mains supply available. Having
found a suitable place for mounting or
incorporating the eclock, all you have to
do, so far as the operation is concerned, is
to connect the leads to the mains input.

Shielding.

There is one other point I should men-
tion, and that is that if the set is‘fre-
quently switched off the clock will, of course,
stop every time and will have to be restarted
when the current is switched on again and
reset to-the exact time by the radio signal.
There are some clocks which run synchro-
nously on the mains and which will also
keep going for a few hours on an ordinary
clockwork spring arrangement even whilst
the mains are disconnected, the clock
picking up again on the mains when the
current comes on. I know these are sold
in America, but I do not remember having
come across them in this country.

WANTED BY Q.P.O,. ENQINEERING DEPT.
8 young men aged 37-23. _ No experience required.
Good commencing salary. Details of entrance Exam.
from B.1.E.T. (Dept. 568), 29, Oxford St., W.1.

EW MODEL EXACT TUNER, 14/, CROFT
TD’ ER (Something new), 9/., Both tuners
will tume all wavelengths from 200 to 2,000
mctres.  Bend 2d. stamp for nnrncuhrs and eircuits.
EXACT MANUFACTURING CO..
Croft Works, Priory Street. COVENTRY.
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WIRELESS CONSTRUCTOR

November Number Tells You

HOW TO MAKE

THE
ICONSTRUCTOR'S
i TWO |

TELE VIEWER
FOR 30/-

Employs easily ob-

i tainable parts and
i materials that are
simple to work.

FULL
DETAILED
INSTRUCTIONS

Inexpenswe efficiency £

5 is the keynote of this

£ set, which has an
iron-cored coil..
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: CLASS B AMPLIFIER
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Circuits i Provides a steady H.T. ¢ present receiver. Re- . + o+
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Q 4 E special neon tube, g E unnecessary. : The Month on
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POPULAR WIRELESS

ONENTS

R.1. components make alterd-
tion worth while—your set will
respond with the selectivity
and range of a superhet with
these latestand mostadvanced

The Ilatest
modernde- |

Primary induct-
ance 84 henries.
Ratio 1 to 4
(auto-connection)
List No. D.Y.45.

This transformer has been designed to give in-
creased connection facility and greater efficiency in
all circuits using parallel feed amplification. - The
maximum variation of L.F. gain produced by the
| Auto-Parafeed is about two decibels only—a varia-
tion inaudible to the human ear—which means
that every broadeast sound may now be reproduced
in your loudspeaker, more perfectly than ever

R.I. productions in~
stalled. Remember,
R.I. use them in theix
own seis—they are the
secret of the marvel-~
lous performance of
the famous R.L
“Madrigal”
Receivers. °

Ask your' dealer
or write for
literature—it is
yYour guarantee,
before you buy,
of .the amazing
performancethat
R.I. productions,
give.

A

|
‘ ]I before with complete absence of distortion.

only coil of its type thatgwill do the job.

“ MICRION *’ has been designed for modern broadcast conditions and
is applicable to any set, particularly those employing, the famous and
popular P.W. Dual Range Coil, and its substitution for the existing coil,
or coils (now rendered obsolete), will bring unbelievable inerease in
range and selectivity—virtually superhet performance.

Itisimportant to remember that “MICRION’’ can be used in any existing
receiver without alteration to dial calibration, and that it is the only coil of
its type that does not demand difficult structural alterations to the circuit. ||

List No, B.Y. 36.
21 ins. diameter.

Actual size
3 ins. bigh.

SUPERHET PERFORMANCE FOR

Radio Instruments Ltd.. Croydon, Surrey.

_ SPECIFIED ' FOR THE
MODERNISED COMET

The only Dust Iron Coil with Adjustable Inductance
Specified for the modernised Comet, without alternative, because it is the

‘Phone : Thornton Heath 3211.

"VARITONE
TRANSFORMER

Also for Modernised Comet.
Tone compensation to overcome the
loss of high notes is a vital feature
of the now much more highly selec-
tive circuit of the modernised Comet,
|§ and the R.I, Varitone Transiormer
bas been selected because oY the
very clean response which it gives,
and its excellent matching with the
existing L.F. Transformer.

List No. D.Y. 36. ;
11'6

'
2'6
Nickel alloy core.

Primary  induct-
ance 30 henries,

7
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Modern design...plus unrivalled
quality and unequalled performance

The new Dubilier Type 9200 Paper Condenser i§ a most revolutionary change in Con-
denser -design. It embodies all the features essential to the Constructor and follows the
modern ’all-metal’ trend of design. Here are its outstanding features which offer
conclustve proof of its supremacy.

1. True non-inductive type of construction. 2. Available in various grades for working
voltages from 300-900 D.C. peak. 3. Adequate factor of safety for each. 4. New method
of fixing to chassis, 5. Aluminium containers with moulded bakelite top of distinctive
appearance to match other components. 6. Takes up minimum amount of space on chassis.

i

o)
)
2
=)
By
2
5
-]

Look for the familiar
blue and red carton
n your dealer’s shop}

Type 9200—Test volts 650 D.C. Wkg. volts 250 D.C.

1 mid. 2/6 2 mid. 3/6 4 mid. 7/-
DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS VICTORIA ROAD, N. ACTON, LONDON, W.3
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MAGNIFICENT

Myr. John Scott-Taggart says :—

It is not for me to comment on my own work. But,
speaking with years of experience of technical book
production, I say this: I am amazed that the
publishers have been able to offer, at negligible cost
to the reader, such a large and beautifully-bound
and printed volume. Authors are notoriously
critical of these matters. But 1 am delighted with
the way they have handled what is my biggest and
best book. It is certainly an astonishing bargain.

i
I can assure all my friends—old and newly found
—that in the ‘“Manual of Modern Radio” they
will possess a cOmprehensive volume as handsome

as I believe it will be useful. f 7
o Seoll laggrls
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JOHN $COTT-

TAGGART'S

MASTERPIECE

A new book on radio has
been written. It is called. The
‘Manual of Modern Radio.” We T
lnave secured . the excluswe
British rights of what will un-,
doubtedly become am inter--
national, classic. iy l

Let us-tell you about this*:
book and our truly amazing
offer regarding it. It is almost
enough to say that it is written
by JoHN ScCOTT - TAGGART,
F.Inst.P.,, AMIEE. His
quahﬁcatlons for .writing this
book ~are’ unrivalled, - . His |
present position -in the world
of radio-is- assessed elsewhere
11 this issue.

It -guarantees the strict
technical accuracy of-a volume
which covers the whole field
of modern radio technique.
But, in addition to the great
authority which is lent to this
new book of reference, the
readers benefit by Mr. Scott-
Taggart’s genius. for writing so
that “he who runs may read.”

Since he was cnly eighteen
John Scott-Taggart- has been
an instructor. At that age—
before he was officially old -
enough to be in the Army at
all—he was Chief Sergeant—
Instructor in Signalling to a
Highland Brigade. During a
spell from the trenches in 1917,
and now as an officer in the
Royal Engineers, he became
Instructor in Wireless to the
First Army ; he was nineteen
years of age!

In that year began
famous articles on valves, |
which were virtually. the first
revelations to the public of
the revolution in technique
effected by the valve. A bril-
hant writer himself, he was—
as far back as Iglg—appomted
Radio Book Critic to both the
léading electrical journals in
this countrv. viz. The Elec-

his

'Ml

" Diode Pentode,

trician and The Eleclvical

Réview: © This double
tmctlon was -a great tribute
to ‘areputation already estab-
lished fourteen .years - ago:
His predecessor as regards
The Electrician was Dr. W.
H. Eccles, D.Sc., F.R.S. (who
has been President -of the
Institution
Engineers, of the Physical
Society, and of the Institute
of Physics, and Adviser to
the British Government). It
was on: Dr. Eccles’
that - The_ Electrician offered
Scott-Taggart the post
mentione .

% The Manual of Modern Radio,”
therefore, is by one who, above all
others, knows how to write a book
on wireless. His ability to impart
knowledge to the veriest. beginner
in a clear, simple, accurate manner
is proved by one simple but over-
whelming fact :

Three-quarters of a million copies
of his books have been hought by
the wireless public !

His dozen books, the first of which
appeared " twelve years ago, have
appealed either to-the amateur the
technical student, or the radio
engineer ;_ immediate success has
attended - the publication of each.
Several have been translated into
foreign languages.

It is_seven years since Mr. John
Scott-Taggart has found time to
write a wireless-book. ‘His * Manual

- of Modern Radio " is a monumental

work—a landmark in the literature
of wireless technique.- - Within its
pages ‘he has brought the whole art
of ‘radio reception and the use of
valves.

The Manual is “red hot" as

‘regards recent developments.” If you
| are interested in such things as H.F.

Pentodes,Iron-Core Coils, the Double-
Cathode - Injector
systems, Metal Detectors, Class B
Amplification, the Cap?hart Circuit,
Metal Valves, Quiet Automatic
Volume Control the. Pentagrid—

| here in this book will you find all

you want to know.

But if, on the other hand, you are
a novice who would like to know a
little about ‘‘ how the wheels go

dis- |

of Electrrcal

advice

now it ‘will be gone for ever.
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round,” here again is the book for
you. Scores of circuit diagrams are

' ,duphcated in pictorial form to help

the beginner, and it has been
asstimed  that the reader _knows
nothing whafever about electricity or
science. ‘All one needs is the-ability
to read.

From tie.most elementary hegin-
ning - the proud owner of this
handsome volume will find himself

- ‘being Jlured -on fromi chaptér to
~ chapter by the faseination of its style,

He will'be learning without knowing
it—an .education without tears !

And how he will benefit by it!
In hard“e¢ash, and results from lhis
set, a reading of-this investment will
yield a generous dividend.
~ The ¢ Manual of Modern Radio *
will occupy an honoured place on

- your bookshelf. Beautlfully ‘bound

in green cloth and printed in clear

‘type, it will form a treasure-house

of facts and advice from which
to draw upon. Look at the chapter
headings on page 224 ; they are the
simple labels to sections packed
to the brim with easy-to-understand
facts, advice, criticisms.

What a book of reference this
Manual will become! Some of the
contents have never yet been pub-
lished. Have it at your hand and
you will never be at a loss. An
international authority on radio will
be at your service. The volume is as
handsome as it is useful.

What have you to do to qualify
for this presentation offer ? Details
appear overleaf, but briefly you cut

‘out the coupons from this and

the next seven issues. of Popular
Wireless and then send 2s. 5d. (to
cover postage, package, insurance,
etc.). There is no other way al all
i which vou can obtain s Manual.

A massive volume .[(completely
devoid, of course, of any advertising
matter), which would ordinarily be
sold at a guinea, can become yours
for a purely nominal expenditure,
but only if you aet at onee,

If you fail to seize this opportunity
An
offer of this kind is unique; it
cannot be repeated and it cannot be
copied. Every word of the Manual
is newly written by John Scott-
Taggart, and every diagram has been
specially prepared solely for _this
great compendium of the radio
knowledge of to-day.

Our ofier of John Secott-Taggart’s
‘‘ Manual of Modern Radio > is the
bargain of a radio lifetime. We
urge you to seize the opportunity
now. Before Christmas the beok
will be yours.
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What to do

Look carefully at the two forms on this
page. First of ail you must write your
name and address on Form 1, which i3
just an ordinary label, on which you must
stick a #d. stamp. Then fill in Form 2,
which is your reservation form. Then send
these two forms to POPULAR WIRELESS.
When they are received -in our office, you
will be sent a Gift Voucher on which to
qualify for your “*Manual of Modern Radie.””’

There are eight spaces on this Gift Voucher
on which you will have to stick eight Gitt
Tokens cut from POPULAR WIRELESS
tor ecight consecutive weeks, commencing
with this issue (dated October 21st). The
first token will be found at the bottom fett
hand corner of the last page of “reading
matter; the other ceven wil! appear on the
fast page of the cover ~ When this Gift
Voucher is complete—i.e., after eight weeks
—you are asked to send a P.O. for 2/5
(2/- with 5d. stamp attached). This 2/5 is
to cover the cost of carriage and delivery to
your door, cardboard container for packing,
and insurance. The “Manual of Modern
Radio’’ can only be supplied to readers
who complete the necessary Gift Voucher.

cesscesazesdEceanacoaencayIensnnaIznsensseenzancanssey

As this volume is only avaifable to reguilar
readers, it you have not placed a regular
order for POPULAR WIRELESS you
must do so at once. This offer applies
only to readers residing in Great Britain
and Northern irefand. Irish Free State
readers are not efigible.

830360588 RPENTEGEIEEOUeNIENeN e RN PENPEENNe e ORI eNI s NS TR NSRS CR PSR ACICEERERE.

LeEoroUaBEIADEETICOCCENERI0RESOSIERRRERD

esusauerangasnn. seracucmanpranmannormmmen

HE book covers a whole
I field of modern wireless re-
ception. Every type of valve
and every kind of circuit is dealt
with. The very latest technique
is incorporated. The bare chapter
titles cannot do justice to the
hundreds of subjects covered by
what is a unique and all-embrac-
ing record of modern methods.
No such book has been published
in any country.
Although numerous books have
been published in the past, no
serious attempt has been made in
recent years to put between two
covers the great developments
which have taken place. A mere
glance at some of the chapter
titles will show how the very
latest technique is dealt with ; even
material not yet circulated to the
public is included in the Manual.
As useful to the more technical
man for reference purposes.as to
the beginner. No knowledge of
radio, electricity or science has
been assumed. The reader starts
at the very beginning, and by the
time he has reached the last
chapter he will be familiar with
every branch of radio reception.

Some of the Chapter
Headings in this
Amazing Work :—

A Simple Explanation of Radic.
The Aerial Circuit.

How a Valve Works.

The Three-Electrode Valve.
High-Frequency Amplification.
Low -Frequency Amplification.
Multi-Stage L.F. Amplification.

Reactian.
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Rectification and Detection.

Decoupling, Filters and Smooth-
ing Devices.

Parallel-Fed L.F. Transformers.

The Screen-Grid Valve.

The Variable-Mu Valve.

The Pentode Valve.

Push-Pull Amplification.

Quiescent Push-Pull Amplificatior.

Class B Amplification. '

Neutralised Circuits for High-
Frequency Amplification.

Multiple Amplification. with One
Valve.

Multiple Reaction Circuits.

Mains Units and the Rectification
of A.C.

Metal Rectifiers.

Metal Rectifiers for Detection.

Volume Control Methods.

Tone Control Systems.

Pick - Up Circuits for
Gramophones.

Automatic Volume Control.

A.C. Valves and Their Circuits.

Operation of D.C. Mains Valves.

Universal Mains Receivers.

The Superheterodyne.

Commercial Superheterodyne
Receivers..

Ultra-Short Wave Reception.

Iron-Core Tuning Inductances.

The Metal Valve.

Electrolytic Condensers.

Radio -

A very full index for reference
purposes.

Such an opportunity as this may never
come yousr way again! If you want to be
really well-informed on all matters con-
cerning modern radio, you MUST have
this Scott-Taggaort Manual. To make
sure of a copy

YOU MUST ACT
AT ONCE!
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USE ICRANIC COMPONENTS
FOR . THE ST500 - =

AND BE SURE

The famous Igranic D.9 Moving Coil Speaker

available in a “Class B” model, with centre
tapped primary. Effective overall loads of
8,000 ohms or 10,000 ohms can be achieved
by utilising tapped secondary. The overall
resistance of the primary is 310 ohms. This
model is scientifically correct for operation with

the ST.500 featured in this issue. Price 31/6d.
STANDARD MODEL, with dual Input Transformer ) CLASS B w
for Power or Pentode Valves. Price 29/6d. '
PERMANENT MAGNET
Either of the above rodels can be supplied_in .
a polished walnut cabinet, 17/6d extra. MOVING COI&
LOUD  SPEAKER

IGRANIC “CLASS B” TRANSFORMER

The outstanding merits of this transformer are :—
(1) High primary inductance, due to genérous core,
constructed on patented bi-metal principle.

(2) Low resistance windings prevent distortion of heavy
peak currents,

(3) Fidelity of response obtained by accurate matching
of windings,

(4) Maintenance of inductance on peak currents, ensuring
accurate matching with the preceding valve.

(5) Two tappings provided, giving two D.
ratios (I:1 and 1.5:1). Price 1 1,6

-,
(IGRANIC )

Write for fully illus-
trated Catalogue,
No. R213, of Igranic
Quality Components.

If you cannot obtain
Igranic Components, write
to usdirect and include the
name of your local dealer.

IGRANIC ELECTRIC CO. LTD,,

149, Queen Victoria Street, E.C.4.
CVs-99
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MR. SCOTT-
TAGGART

CHOOSES

CELESTIOI
LOUD SPEAKERS

FOR THE

.1.500

YOU CANNOT
DO BETTER

Again — Celestion Loudspeakers have been chosen.
Mr. John Scott-Taggart has personally carried out tests
which fully justify his recommendation of the Celestion
Speaker.

The Cobalt steel magnets incorporated in Celestion
Moving-Coil Loudspeakers are accurately proportioned.
Large enough to be AMAZINGLY SENSITIVE
EVEN ON SMALL INPUTS —smail enough to
reduce magnetic leakage to a minimum. As a result,
Celestion Loudspeakers are much more efficient than
many with magnets of considerably larger external
dimensions. It is such attention to detail that Celestion
owe their unrivalled popularity and supremacy.
PPM 9 Chassis Model - - £1.15.0

PPWM 19 Chassis Model - - £2 . 7.6

THERE IS TEN YEARS' EXPERIENCE [ s |

AND RESEARCH BEHIND EACH CGohe ‘Uery Soul of Mousic

CELESTION LOUD SPEAKER
THE FOREMOST NAME IN
CeLESTLO Nt on mnnes. ' SOUND REPRODUCTION

Tondon Showrooms » 106; Victoria St., S.W.1.

907
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For Ciass B Outpui
Reproducers g
are unequalled "

If your existing receiver incorporates a Class B
output valve, get an R & A Class B Reproducer.
If you intend to build a set with Class. B
amplification, don’t forget there are no finer
Reproducers than the R & A Class B models
which comprise “ BANTAM,” ‘* CHALLENGER ”
and “ ALPHA.”

Three Reproducers of ouistanding performance,

capible of unusual quality, fidelity, tonal “ ALPHA

beauty and volume, each supreme in its price Class B Model with Uni

class versal Transformer for
) o o Class B operation.

Take no chances, insist on an R & A Reproducer. Dia. 10", Depth 5%".

The finest Class B repro-
ducer obtainable.

52/6

R & A Class B Reproducers
are obtainable from actual
stock or at very short notice
from your radio dealer.

“CHALLENGER *

Class B Mode!, in two types:
Type B8 for Low Resist-
ance Class B Valves;
Type B15 for High Resist-
ance Class B Valves.

Dia. 8}", Depth 3}".

35/-

Insist on getting an R & A
Class B model either
“ALPHA,” “CHALLENGER"
or "BANTAM,” and remember,
there is NO substitute for an
R & A Reproducer.

“BANTAM*

Class B Model complete
with Transformer correctly
designed for Class B ampli-
fication.

Dia. 7}, Depth 337,

27/6

REPRODUCERS & AMPLIFIERS, LTD,
FREDERICK ST., WOLVERHAMPTON.

HOGBS
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SPECIFIED

for the ““S.T. 500”

CLASS B

DRIVER TRANSFORMERS -". iz

Ratio (D.P.40)
1:1
Price (D.P.40)

11’6

CLASS B

C OUTPUT CHOKE

' Ratios 1-5:1
2:0:1
25y 1

Price (D.P.42)
- 136

Used by JOHN SGOTT-TAGGART

VARLEY “NICLET"”” STANDARD
Ratio 1:3'5 . . . . . Price (D.P.21) T7/6

I Write to us'for free illus-
I trated booklet describing
I whole range of Varley
i components.

I

e —
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The modern H.I. Battery praduced
by the latest machinery. Tested at
EVery stage of manufacture...

for LONG LIFE

AND UNIFORM
w4000 mitwatthos | PERFOR MANCE
GUARANTEED

Ao & X
L
. ..‘..o,“o“.‘. -- * 50 St
g oty QA IOLNN ” DO
PRICES BRI AORNIOTNE B R - S e R "
ORI S 3 et NN

........
......
..........

120 volt

60v:5/6. 99v:9/-. 108v:10/-. 120v:11/-.
150v: 14/-. 60v. Triple Capacity: 12/-.

BT
—
- .

Sold by all Wireless Dealers
MADE IN ENGLAND

A TRIAL MEANS VOU'M ALWAYS USE GEC.HT

Advt. ofTheG neral Electric Co. Lid., MgnetHungwyL ndon, WCz
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SCOTT-TAGGART

recommends

for his Ne:

‘The fact that Mr. Scott-Taggart has again
recommended a Blue Spot Moving Coil
Speaker for his wonderful new S.T.500 is
‘additional proof,
Blue Spot Speakers  have the quality w.
design and construction and the brilliance
of performance that satisfy the experts.

You will do well to follow Mr. Scott-Tag -
gart’s example and choose a Blue Spot
Moving Coil. But if you want to have the
proof of your own ears, so to speak, that

BLUE SPOT 45 P.M.
{(As Illustrated)

A high guality Moving Coil Speaker. Magnet
forged from highest grade materials and fitted wit
dust proof side plates Complele Yellablll!y and
service. © Even response over all audible frequer-
cies. Universal Transformer with plugs and
sockets. Instant matching to all outputs, includ-

ing Class B, No troublesome switch contacts, no i
damage : td - delicate transformer windings from
soldermg jron. .Specla Blue Spot Cone and
Speech Coil, moisture proof and ensuring positive’
freedom from fouling in the gap. Will handle an,

-undistorted output of 4 watts. An extremely j K
sensitive speaker. Chassis, 45/-.  Cabinet 62P.M. =
in Walnut or Mah ny, 67/6 F Model

without transformer, Chassis, 39/6. Cabmet, 62/-

OTHER BLUE SPOT MOVING

' .| COIL SPEAKERS 32/6 - 87/6

‘“CLASS B'" 66R - - 30/-
CABINET MODEL 44R8 42:-

. Other Moving Iron Speaker$ 12/6 - 39 6

# ! NEW BLUE SPOT PICK-UP MODEL 33 with,

< wire wound volume control and rotating head 35/'-

'lli[ BRI'IIIH BLUE II’OI COMPANY LTD

BLUE SPOT HOUSE - 94/96 ROSOMAN" STREET + ROSEBERY AVENUE LONDON B CH

(Shefﬁeld and . Londnn)
22, St. Mary's Panunage. Manchester 177, Westgate ‘Road,

'Phone x ~Cleshenwell 3570,  Telegrams : ™ Bluaspot; Islmg L
Distributors for-Northern England- Scotland and Wales: -H- C. RAW
Lid., London Road, Sheffield ;

ewcastle-upon-Tyne :

7. 38. 39, Clyde Place, G'asgow.

‘if such is needed, that

again
BLUE SPOT
"$.1.500"

Blue Spot Speakers:are the best for quality,
construction and performance, make any
comparison or test you like. Hear-and
see Blue Spot’s superiority.

GET EXTRA SPEAKERS — MAKE
FULL USE OF YOUR SET
The S.T.500 will operate additionat
speakers. Put one in. the dining-room;
kitchen,  nursery, etc., and have music
everywhere.
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Use these

- A . FE‘RIE &
The Wearite S.T.400 Coils

4 e e
Matched and tested against “ S.T.” Standard and PR 0 & EN &
approved by Mr. Scott-Taggart. Price Per Pair
Also supplied separately :
Acrial-Coil, 4/-. Anode Coil, 4/3

TOTENEW o S
S RECOMMENDED

_ Components for Your

The. B.Mag. Di’iver Transformer B.] ! YOUR SHOPPING LIST
A R R TR OF WEARITE COMPONENTS 5 00
? . a
3 88 E . -
// y - y !

- £ =

1 pair Wearite S.T.400 Coils - - -

(or separately”Aerial Coil 4/- and Anode
Coil 4/3).

1 Wearite B. Mag Driver Transformer .

Type B.J. for use with Cossor, Mullard \ g ¢ -—For OYer' 15 years Wea"te have
or Mazda Valves or alternatively - - | oy been building up experience second

Type B.J.2x for use with Marconi or types to none in the needs of the home

Osram B.2x Valyes - - - - - s .
1 Wearite B, Mag Output Choke (B.M.) 11 0 constructor. Again and again lead-
e

1 Wearite H.E.P. H.F. Choke r 8 ing set designers have shown their
(or Htl: P4A/ )with screcned pigtail con- appreciation of Wearite excellence.
nection =) y i M

1 Wearite H.F.P.J. H.F.Choke - - 2 0 Now Mr. Scott-Taggart gives his

2 Wearite G.S.P. Switches - - (each) 1 0 approval to the use of these

1 Wearite 7-pin Valve Holder (S.3) - 1 9 Wearite parts in his S.T.500.

OI?;u?-f“:’l:gie Make sure of the results of YOUR
BM - - $1/- | S.T.500—use proven parts—use

Wearite.

Before you stari. send 7o the
new edition of the Wearite
Book P.12-it is full of real
83 3 information. B 8

T, Bk . s

316 (or) - ‘ PP Tue GSP
HEPA with 2 3 S 4 SWITC
ShieleL-Pig'ail B 9 e

2/-

Reg. Trade Mark.

WRIGHT & WEAIRE LTD.

740, High Road, Tottenham, N.17.

Telephone : Tottenham 3847/8 & 3015.

4/ bl
COMPONENTS

Q a1
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Even the

a better se
wit

We recommend the following:

1 Ferranti Class ”"B” Drlver Trans- 2 Ferranti 5,000 ohm 24 Walt Wire
former. Type AF17¢ - =~ {5/- Wound Resistances. Type F 3/3each
*{ Ferranti Class ”B” Output Trans- 2 Ferranii 10,030 ohm 2} Watt Wire
former, Type OPM17c - - 15/- Wound Resistances. Type F 3/3each
including Royalty permitting use of 1 Ferranti 250 ohm 23 Watt Wire
Push-Pull. Weund Resistance. Typs F - 33
*Not required if Ferranti Moving Coil 1 Ferranti2 mtd. Condenser. Typz C2.
Speaker Type M5T is used, price 37/5; 750 volt D.C. Test - - . - 39

1 Ferranti L.F. Transformer. AF 3 25/- 2 Ferranti 1 mtd., Condensers
.or AF10  8/6 Type C10. 500 volt A.C. Test. 3/- each

2 Ferranti 4-pin Valve Holders 1/3each 2 Ferranti .005 mfd. Condensers.
(These have massive mouldad-in Type C 4. 750 volt D.C. Test. 2f5 cach
terminals which do not come loose 1 Ferranti .00005 mfd. Condenser.
and cause crackling noises, etc.) Mica Type 500 volt A.C. Test. - 1/s

1 Ferranti 1 Megohm grid leak with 1 Ferranti Class “B” Output
holder - - - - < - - 1f¢ Valve e I

Immediate delivery can be given of all the above parfs, buf if
any difficuity is experienced please communicate with us direct
at Hollinwood, Lancs, or Bush House, London.

MADE BY FERRANTI LTD,,
ELECTRICAL ENGINEERS TO THE TWENTIETH <ENTURY

00 will be

23

)
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BELLING-LEE AGAIN SPECIFIED

R Typé Terminals and Wander Plugs in

“Popular Wireless’

’ Boom Receiver

T

Mr.” Scott-Taggarts has
again chosen Belling & Lee
R type terminals and Wander-
plugs for use in his new
“8.T.500 -circuif. ~
" The specification and in-
dications are: 10 R type
terminals, A, E, LT.—,
LT. 4, HT'—, BT 41,
HT. + 2, HT. + 3, L.S. —,
LS.+ ; 7 wanderplugs,
HT. —, HT + 1, HT. + 2,
HT. +3, GB. 4+, GB. — 1,
G.B.—2; 18Screen-Grid
Anode Connector.

For everybody’s convenience, the ter-
minals, Bowspring Wanderplugs, etc., are

R Type
Terminal

atailable (together with 2 Spade terminals

marked L.T. 4+, L.T. —) and a twin tap
plug in cartons, the value of which is
4s. 11d, but which are being offered at
4s. These cartons will be on sale at most
dealers.

Terminals are small things, but they have
to stand up to a lot of handling, and as
they are outside and visible, they must be
smart in appearance. More important
still to the keen constructor is the fact that
terminals are the beginning and the end of
all connections, therefore they must be
reliable. "

Since last. season the R ‘type terminal
has been improved above the panel by the

Bowspring

Twin Tap
Wanderplug

Plug
larger hexagon collar, and
below ‘the panel by the addi-
tion of cleverly designed large
sub-connector nuts which
enable sensible connections
to be made with ease and
certainty.

The Wanderplugs are re-
silient and are specially de-
signed to overcome the great
variations in battery
sockets, and to stay put
once they have been
properly placed.  The
twin tap. plug, as its name
implies, enables two
tappings to be taken
from any one bat-
_ tery socket.

Spade
Terminal

Screen - GQrid Anode
Connecfor for Velve
Protection

ELECTRICAL REPRCDUCTIOR
FROM A PORTABLE
GRAMOPHCNE

-

UNIQUE CLIP-ON UNIT

If you have ‘a Radio Receiver and a
Portable Gramophone you can enjoy Radio-
Gramophone results by fitting the new

{ “-Belling-Lee ”* Clip-on unit pick-up. This

consists of a ‘‘ Belling-Lee - type “A”
pick-up, tone arm and volume control on a
special mount which can be clipped instantly
on and off the outside of any portable
gramophone. This overcomes the difficulty
of insufficient room inside a portable gramo-
phone for mounting a pick-up with its
correct tone-arm, and also gives the
advantage that the pick-up can be detached
in an instant to use the gramophone as a
portable. You merely insert the two un-
obtrusive studs provided, on to the outside
of the gramophone, and clip on the unit.

NOTE.—The Clip-on unit is not screwed
permanently to the gramophone ; you slip
it on the side. You thus use a first-class pick-
up properly mounted and adjusted on its
tone-arm. No fiddling about with the
sound-box.

Years of experience in making pick-ups
for Radio-Gramophone Manufacturers are
behind the neat, compact and specialised
design of all Belling-Lee Pick-ups. Three
models are made. Model C with self-

| contained volume control at 35/-, Model A

with fully adjustable arm at 27/6 and the
Clip-on Unit complete with Volume Control
described above at 35/-. In all three models
the head turns right over for needle
changing, in so doing the arm lifts clear
of the record.

Belling-Lee Ltd. will gladly send full
details if application is made to them at
Cambridge Arterial Road, Enfield, Middle-
Sex.
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MAN MADE STATIC
SUPPRESSED

Will not cut out atmospherics

Eighty to ninety per cent. of the crackling
and buzzing noises in' your loudspeaker
caused by electric motors, refrigerators,
electric signs, etc., are High Frequency
currents which follow .the electric mains
into your house, and over the network of
wires forming the
lighting system, all
of which transmit
the disturbance
which is picked up
by the receiver.

The Belling-Lee
Mains Disturbance
Suppressor reduces (KW
this annoyance to
a minimum.

106

ESIGNED in accord-
ance with Post Office
recommendations, this
device, when placed in
the correct position will
always makeé a rediiction’
in the disturbance, and
in most cases reduce it to
negligible proportions.

n'utwbom.z Suppresior
e

/—_’/_:_'..——ﬁ’—

Write for Booklet

Please send booklet marked X.
(1).
(2).
(3).

Disturbance Suppressor.
Radio Connections.
Pick-ups.

BELLING ¢ LEE LTD |

CAMBRIDGE _ARTERIAL ROAD. ENFIELD,'MIDDX.




Progressive

[ROLA g

Su'premacy

ROLA FRG-PM"_ (39/6) proved the ideal Speaker for the

S.T.300 & S.7T.400
March, 1933

R 0 LA FG'S:T. 4’00 (35/-) was solely specified
e v A.C. S.T.400

Sept., 1933

ROLA F6-S.T. R.G. (35/-) v e e
« $.7.s OLYMPIA RADIOGRAM
ahd NOW
ROLA M@de%
FRG-PM-23 {

has been specified for the

Insist on Your Deaier The British
Demonstrating this fola Ce., Lti. SEES N SR

P k R Y l SPEAKERS
Rola Mode! HRAIC: ) .
AK Ther ola Ex- ik : :
EX‘I‘ENSION SPE IE“Sn all British R od R Seliar, 4502348, Radio Reception

W f list,
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## RECOMMENDED AND

J.SCOTT-TAGGART'S
TRULY AMAZING _ e

For the best Results you
are also recommended by

J. Scolt-Tagqart to use the
ORMOND 'CLASS-B’
Loudspeaker

One of the few speakers specially designed for Class B
output, and made with the same care and precision
which distinguishes the Ormond Condenser specified by
Mr, Scott-Taggart, this speaker is a worthy ally for a
magnificent receiver.

Its name guarantees you the utmost in Quality and
Value. In performance it compares with many much
higher-priced products, giving a delightfully faithful
response throughout the entire frequency range, with
neither booming in the bass nor shrillness in the treble.
It is supplied with an out-
put transformer specially
designed for Class B cir-
cuits. Overall size: Dia-
meter, 8 in. ; depth, 41 in.

€Cat. No. R/475 C.T. Price

Ormond Components also recommended include :—
Three No. 8 Log Solid Dielectric Condensers ‘0005,
Cat. No. R/503. Price 2/3 each.
‘0001 Differential Condenser. Cat. No. R(510.. Price 2/6.
‘0003 Differential Condenser, Cat. No. R/190. Price 3/-.

L.F. Transformer, Cat. No. R/531. .. .. .. Price 7/6.
Two Push Pull Switches, Cat. No. R/323. Price 1/3 each.
Toggle Switch, Cat. No. R/330. .. .. .. .. Price 1/3.

BRITISH MADE.AND BACKED BY A UNIQUE -
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OR a remarkable set—
a remarkable component !
Naturally, and quite justi-

fiably, Mr. Scott-Taggart re-

gards his “S.T.s00” as his
masterpiece. Therefore he
chooses for it a condenser
which he knows is a triumph
of engineering and unrivalled
in its efficiency and reliability

—the Ormond No. 6 Friction

Control. He acknowledged its

superb . construction and performance when he specified it

for his ‘“S.T.300,” “S.T.400” and ‘ Push-Push” Five.

Now once more he shows his faith in its merits by specifying

it yet again. Make sure your set is as fine as se would make =

it. Incorporate the Ormond No. 6 Friction Control Con- o

denser. A friction device is incorporated at the rear end of ‘6‘

this condenser, giving a superb slow-motion movement with R

ratio of 50 to 1. Direct drive is obtained by means of Bakelite

dial, engraved o to 180 degrees. Slow motion is controlled Act‘

by the upper small knob. Fast enough for easy searching,

it is yet slow enough for finest tuning. o

Easy to mount. One-hole fixing. Terminals

and Soldering Tags for connections. Complete

with 2}-in. dial and slow-motion knob.

Cat. No. R/493. Capacity ‘0005. Price A4
Also available in capacities 00025, -00035, -00013. Price 7]6 each.

THE ORMOND ENGINEERING CO., LTD,,

Ormond House, Rosebery Avenue, London, E.C.1.
Telephons . Clerk.nupell 5334-5.6 & 9344.5.6.  Telegrams. * ORMONDENGI. (SLING.”

Brit. Regd.

» R
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Whatever the circuit, the experienced
constructor will always choose ' J.B.”
For tuning iron-cored coils, in parti-
cular, the accurate matching found
in ]J.B. Gangs becomes imperative ;
and the mechanical rigidity of  ].B."
ensures phe perinanence of this matching.

Illustrated is the new J.B. ' DILECON
CONDENSER " with fitted tevminals,
soldering tags and one-hole fixing.
This 1s of the solid dielectric type, the
vanes being interleaved with bakelite.
The J.B. model is shakeproof and vigid
{0 a degree seldom attained, and yet is
no more expensive and is as small as
any. If economy or space demands
solid dielectric condensers, the Dilecon
will ensure best possible vesults.

Write for complete new catalogue.

THE NEW
“JB
R4D " DILECON”
CONDENSER |
2/6

Price %%

DRECISION _INSTRUMENTS

Advertis ment of Jackson Bros. (London) Lid.. Thomas Street.

Loundon. S.E.1. Telephone -

72, St.
Hop 1837,
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NEW DESIGNS
NGREASED OUTPUTS
40 INCREASE IN PRICE

There's a new “ATLAS’
Unit for the S.T.500C

and every other set.

The tew *“ ATLAS *’ Units, for supplying H.T.,
or H.T. and L.T. from the Mains, now give
you even more and better radio for less than a
shilling a year. New designs, increased -out-
puts, improved smoothing and regulation—for
“Q.P.P.” and * Class B "’—without any increase
in price, make ¢ ATLAS " Units supreme for
the S.T.500—and every other battery set.

Follow the experts’ choice and insist on
¢« ATLAS,” or ask your dealer—he knows.
MODEL T.25, MODEL D.C.15/25B.

FOR A.C. MAINS. FOR D.C. MAINS.

Min. and Max.). : = .
Ppmgs Go/8ov. ( Tappings 6o/8ov. (Min. and Max:).
s0,90v. (Min, Med. and Max.) 120v. (0,00, Snfin Med. and Max.), and

and 150V. Output 25 m/A at 120 5 3

or 150v. Trickle Charger zv. at 120/r5ov. Alternative outputs 13
0.5 amps. Westinghouse Rectifiers. or 25 mfA at 150ov. 38/6 Cash ¢r
80/- Cash or 10/- down. 10/~ down.

GUARANTEED FOR 12 MONTHS.

ATL

MAINS UNIETS

ATLAS

LER:— HE KNOWS

H. CLARKE & CO. {M/CR), LTD., PATRICROFT,” MANCHESTER,

London Office : Bush House, W.C.2. (TS

Messrs. H. Clarke & Co. (M/cr), Ltd., Atlas Works, Patricroft, Manchester.
Please send me full detalls of the new *“ ATLAS " Units.

ADDRESS.

RLITITTTTITTIN]
rosagssxosancals
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NMAKE SURE OF THE BEST RESULTS BY
BUILDING THIS WONDERFUL NEW
RECEIVER WITH BULGIN K QUALITY
PRODUCTS. EACH AND EVERY ITEM
3 IS GUARANTEED TO GIVE YOU EVERY
SATISFACTION AND IS BACKED BY THE
FULL RESOURCES OF OUR TECHNICAL
LABORATORY.

DE3CRIPTION.

2
-]
—_

-ooor-mfd Diff. Reaction
Condenser . .. .. ..
LIST Ne -oo03-mfd.  Diff. ‘Reaction

Condenser .
S99 [ Class B 1-1 Tlunsformer
LIST N2 SC

z
)
5

Class B Output Choke

Nickel All oy Transformer. .

$.G.,HF. Choke .

4-pin Valveholders -

5-pin Horizontal Valve-
holder . ;
7-pin Class B ‘Valveholder

HF. Choke .. .. .,

Metallic Grid ‘Leak ‘.

Grid Leak Holder ,

- (2) 3,000 ohms. Metallic

Resistors .,

(2) 10,000 ohms  Metallic
Resistors .. :

250 ohms Resistor

2-mfd. Condenser

1-mfd. Condenser

(2) -005 TubularCondensers

-0005 Tubular Condenser ..

Push-Pull “ On-Off "’ Switch 10‘d

Toggle On-Off Switch .. .. 1 /6

Insulated Terminals - (all :
wonlmgs)

Use * Qulclm Vre for Speedy
Wiring (per coil)

5.99 Lightning Switch . X
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Our latest 8o-page Catalogue No. 153 “ P.”
is a veritable mine of information to all
Constructors and will be sent free of charge
to readers of “ P:W.” enclesing 2d. postage.

Gmngeuood e \NR 1Y/ iti Grangewood
3266 3267.
A. F. BULGIN & CO., LTD ABBEY ROAD,
BARKING - - ESSEX.

Iondon Showrooms : 9, 10, 11, Cursitor St., Chancery Lane, E.C.4,
Telephone : Holborn 2072,
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KINGS OF
THE AIR

\ x THEN you try one of these handsome Cossor

Receivers in your own home (your Dealer
will gladly arrange it) you will realise' that you
can have  up-to-date. Radio for a surprisingly
modest outlay. In performance, appearance and
case of operation these Cossor Console Models -
are equal to much more expensive Receivers.
Send the coupon for full particulars.

SCREENED _GRID _CIRCUI

COSSOR CLASS “B™ BATTERY CONSOLE
Model 3456

Complete ‘Receiver, as illustrated, with Cossor 220VS Variable-Mu
Screened Grid, Cossor 210 HL: Detector, Cossor 215 P Driver and Cossor
220 Class "B Output Valves. Single-dial tuning, selectivity control
and ccmbined volume control and ' on:off” switch. Wavechange
switch for 200-530 and 900-2000 metres. Handsome walnut finished Con-
sole Cabinet, 2 ft. 11 ia. high, 1 fr. 2 in. wide, 11 in. deep, giving ample

rccommodation for batteries. Permanent Magnect
Moving Coil Loud Sreaker of the latest type. £9 |9 o
° .

Gramophone Pick-up Plug and Socket. PRICE
Price does not include Batteries Hire Purchase Terms: 20]- deposit
or Accumulator. and 10 monthly payments of 20/-.

COSSOR ALL-ELECTRJC CONSOLE (for A.C.
Mains) Model 3468

Specification gimilar to Battery Model 3456, but operating from Electric
Light Supply. Complete with four Cossor A.C. Mains Valves viz:
M.V.S.G. (Met.) Variable-Mu S.G", 41 M.H. (tMet.) Detector, 41 M.P.
Qutput and 442 B.U, Rectifier. Mains Energised Moving Coil Speaker,
Hluminated tuning-dial (Model 3468 only ) For

A.C. Mains only, 200/250 vol.s adjustable, £ I 0 I 5 0
40/1C0 cycles. PRICE - e .

Hire Purchase Terms : 25/~ deposit
and 10 monthly payments of 21/-.

COSSOR ALL-ELECTRIC CONSOLE (for D.C.
Mains). Model 3469

As Model 3468, but for operation on D.C. Mains. "Supplied corr;ple'te
with_three Cossor D.C. Ma ns Valves viz: D.V.8.G. (Met.) Variable-

Mu S.G., D.H.L. (Met.) Detectcr and D.P. Power®
Qutput. For D.C. Mains only, 200/250 volts
(adjustable). PRICE £ I o. I 5.0

Hire Purchase Terms : 25]- deposit
and 10 monthly payments of 21/-.

Legs are de:achab'e on all Console Megdels and the receivers
can be used as table models with legs detached.

» To A. C. COSSOR LTD., Melody Dept.,
Highbury Grove, London, N.5,

Please send me free of charge, Folder No. L99 which gives
BATTERY & ALL-ELECTRIC RADIO

full particulars of Cossor Console Receivers.

Prices do not apply in L.F.S. Name.eoeeemssenmmmsnmnsicnsecees
A. C. COSSOR LTD., Highbury Grove, London, N.s. _Depots at Birmingham, Briseol, | A%res omec:

Glasgow, Leeds, Liverpool, Manchester, Newcastle, Sheffield, Belfast, Cardiff and Dublin.

Q3737
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HENRY' HALL'S . TRIP

THE “P.W.”” COMPETITION

THAT “BOGEY’ VAN!

SOME INTERESTING
FIGURES

Ameriea Tells Henry.

ENRY HALL’S account of his Ameri-
can researches was a bracing ordeal
which proved, at least to me, that

our best bands and their conductors are
the best for this country. - The.‘ split-
second ’ Method of presentation, whilst
necessary- where * ether-time is sold, is
foreign to our notions of fireside enjoyment.
It would leave us time to say only; “ That’s
a band, that was” !

I am glad that Henry went, though.
Maybe he will now know what to guard us
against. He can besure that his receptionat
Radiolympia was not a token of our love for
dance music gone mad, crooners and the like.

What Henry Did Not Telt Us.
OTHING can be more certain than that
Henry was overwhelmed with hospi-
tality and that it was rounded off by
many a good yarn. One story, which has
come to me from an American source, is
that one of the big band leaders told him

that his income was $15,000 a week.

Henry came away feeling dizzy, because
that means £156,000 per annum at par—
which is real money. Later they debunked
him and reduced the aforementioned income
to 85,000 per week, which, for America, is
just fairish. ‘ Brother, can you spare a
mansion (with - swimming pool) in the
Adirondacks ? ”

This Means More Work.
ADIOLYMPIA and Glasgolympia were
worth while—a thousand times, be-
cause they resulted in work for many
men and women and were a nasty kick
in the neck for Ole Man Depression.
Why, T hear that the H.M.V. people alone
have had to engage more than a thousand
extra ““ hands ™ to cope with their Exhibi:
tion orders !

By the way, I wonder whether the general
public realises that the Hayes factories are
producing over a thousand complete sets
and nearly a million components every
twenty-four hours.

Our Radio Play Competition.
FIR.\‘T, as usual, practical, helpful and
topical, “P.W.” goes many lengths
ahead in instituting, in collaboration
with the B.B.C., its Radio Play Competition,

the prize being not only £50 but the assared
production of the winning play.

Here, for some clever reader, is péthaps
the beginning of fame and fortune as a
radio playwright. Were I not debarred
from so doing I would enter the lists at &
gallop and put every ounce of me into the
contest. I am looking forward, to the
result with keen interest.

Hints to Competitors.

DON’T take these hints as authoritative ;
just think them over, however, First
of all, I suggest that a radio play

cannot stand up on the strength of *‘ sound

effects ’ alone; it must have a plot, a

% seascorasa .

'S

& This is an exceptional issue of ** Popular
Wireless.”” A unique issue.

For the first time in the history of the
paper John Scott-Taggart, the world-
‘famous radio engineer and designer of
the finest seis ever offered to the home 3

" construetor, gives exclusive details of his
latest masterpiece —the ** $.T.500.”

I have placed at Mr. Scott-Taggart’s dis-
s posal more than thirty-three pages of
« this issue. He has used them magnifi-
cently. Each page breathes the spirit of
his intense enthusiasm for his latest and
greatest set.

I have little more to write.
the *¢$.T.500.”” Now is your chance.
** Popular Wireless ** offers you the
greatest radio event of the year.

THE EDITOR.

Bulld

Frvesssnasanzassases )

good plot and preferably an
which is not a mere tapering-off.

The “ effects  are to be used in order to
supply, as far as possible, what is lacking
because the play cannot be seen. Remem-
ber that many successful short-story writers
banked on the surprise ending, the zip in
the tail ; O. Henry, for a good example.

ending

A Few More Hints.

DO not offer dialogue which is mere
‘ slapstick and custard-pie,” or which
is so brilliant that eighty :per cent of

listeners will not follow your scintillating

sallies. Get down to real life—which is not
the salon of South Kensington or the Chelsea
studio.

|
i
|
|

RADIO NOTES & NEWS

If T were competing 1 should eschew |

OUR BRITISH ‘‘ BOBBIES "’
RADIO IN INDIA
THOSE BAGPIPES
AGAIN
A RARE ¢“BIRD”

crime, drunkenness, gambling and drugs.
People nowadays are not very much
different from their fathers, who loved
Dickens. So_go for the heart, nevertheless
missing Dickens’s super-sentimentality.

I'll swear that most folk like stories of
the middle class much more than those
which feature the lerra incognita of Mayfair,
Park Lane and “ the Ritz.”

Radio Relay Systems.
CCORDING to a writer in the ““ Elec-
trical Review ” there are now about
three hundred radio relay systems
operating in this country. The Post Office
licence under which they work has more

restrictions than permissions.

- The relay company may not initiate a
programme, play a gramophone record or
even make an announcement. It must keep
alog-bookof itsreceptions and transmissions,
and the licence gives the P.M.G. the right
to prohibit -reception from certain Con-
tinental stations. ‘Proprietors may, however,

wear their  old school ” ties!

Our P.O. Van.

HE Americans simply cannot swallow
the Post Office detector van story—
except as a radio joke. The whole

business is'so like a bit of their own native
bluff that they applaud it as such, but say
“ Apple sass” when asked to take it

seriously.

You se¢, there are no pistols or impudent
reporters or fat and brutal policemen
connected with these little round-ups, and
so the American is unable to regard them
as bits of real life. Now, I ask them—do
they think that mere Englishmen could
bluff Scots into paying licence fees ?

An Illuminating Census.

CENSUS taken by a contemporary
amongst 30,000 families in the United
Kingdom reveals that 25,000 of them

have radio sets. © Of 14,000 sets 34-5 per
cent were a year old and 1-6 per cent nine
years old. "Sixty-five decimal three per
cent of the sets were three-valvers and
176 per cent had four or more valves.
Forty-seven decimal six per cent were
either amateur-made or made by local
dealers.
(Continued on mext vage.)
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ARIEL CONTINUES HIS RUNNING COMMENTARY ON RADIO

Amongst the trade-built sets therc was no
make of partictlar prominence, the leading
make being only 9-3 per cent. On the other
hand, the most popular make of valve
accounted for 42 per cent of the total
number used in these 14,000 sets.

The.New Police Force.
TH_ERE is such a lot in the newspapers
nowadays about the police; their new

- college, their pocket wireless. sets and

80 on, that I am sure many peop[fe’f,believe ;
that one of the
foundationsof
England’s liberty
is being-tampered
with. ~ What we™
want, say the old:
fashioned folk, is
a good, solid
“ bobby,” with

“no frills but a
mulé’s.  kick in

- his4runcheon.

No less than four promising youths have
asked me whether they are likely to qualify
for a place in the police * officers’ * college
on the strength of their familiarity with
radio. - I assured them that the police have
more interest in *‘ crooks *” than in * anode
bends.”

Society Paragraph
H YEZ! The Bec Radio Society
began a new session on September
28th, and extends a hearty welcome
to new technical and non-technicai members.
The syllabus looks good to me, and I notice
that it includes experiments in television
and the formation of a short-wave trans-
mitting and receiving section.

Fee for the term of 26 weeks is five
shillings. Please apply to the Hon. Sec.,
Mr. A. L. Odell, Bec Literary Institute,
Bec School, Beechcroft Road, London, S.W.

Glorious Beer.
JUST plain beer, and pretty poor stuff,
too, has revolutionised America for
a second time. The first time was when
the Americans chucked tea into Boston
Harbour. Los
Angeles County is

now  prospering
by beer.
The miniature

golf courses and
the theatres are
combining amuse-
ment with free
beer—of a sort
(they ought to try
Kent’s strong
brown ale!)—and although all this has
nothing to do with wireless, the radio pages
of their newspapers are full of beer.
Presently they will announce that an
American discovered - beer, ignoring the
fact that King Harold was defeated and
the Spanish Armada was beaten on Beer.

Liquor and Lambkda.

AMBDA stands for “ wavelength * in
radio. Now see how the repeal of
Prohibition in America affects radio

there. From * Variety,” a U.S.A. paper:

~“Lord & Thomas has closed for a
$5,000,000 account- with the Schenley
Distilleries, which markets Golden Whisky,

“has “the Martell ~cognac and Heidseck

champagne agency for the U.S.”

The certainty of repeal is so generally

accepted that the L. & T. agency is going
ahead planning its campaign, which mdy

also include a radio.show.
Indian -Radio on the Mend ?
is sitting up and taking a little nourish-

is refreshing to learn that radio in India

IT

ment.” The Director of the Calcutta
station states’ that broadcasting shows a
small profit’this year. - - .

‘Whether this happy turn of the tide is
due to lessened piracy or only to increased:
listeners as a result of the B.B.C.’s Empire
broadcasts, I do not know. But it is a
sign that law and order are being more
observed, and that is welcome.

A greater use of broadeasting would un-
doubtedly bring a greater measure. of peace
and contentment to that demagogue-ridden
country.

lIllIIln:lli-:l(*'

SHORT WAVES

I say, old man, do you know' ersugh
about wireless to come and help me discover
what’s wrong with my new set ? :

¢ Yes, I know enough about it not to !

.

unn"-uu"uu*.v

> b *
A WORD TO THE B.B.C.

Is it not time we heard a first-class wedding
performance .broadcast? I am  confident
Mr. - , 23 an Old Bridegroom, would make
a brilliant commentator.—¢! Punch.”

L ] . *

It is claimed by a scientist that if the
nervous system is  sufficiently nourished =
man can live to be 180.

In fact, he might even succeed in paying
off that last instalment for his wireless set.

- * -

¢¢ Vigitors to the Manchester Exhibition
should not fail to inspect these beautiful
models. - The stand decorations include a
magnificent . LANDSCAPE BY GAINS-
BOROUGH,” runs an advertisement.

But we understood this was a Wireless
-Exhibition.

scessassassnnsp

L » .
MUSIC IN THE AIR'!
‘Now the wireless is' playing
In the mgisonette above,
Where a baritone is braying
. Of his everlasting love ;
And the awful oscillation
In a set across the street
Trying some new foreign station
Makes the medley more complete . . .

3

Yes, there’s music in the ether,
You can hear it everywhere,
And I long fo get a breather
Of less musical tresh air.
S0 I'm off to be a diver—
In the depths I may be drowned,
But I shall rot care a stiver
‘It T cannot hear a sound !
-—¢¢ Answers,”>

JravssesagecivnnnananancensssssssssssssessEsaissess RNy
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Do Such Things Happen ?

WHEN I read that a clergyman had de-
termined to leave his flock in order
to lead a bagpipe band I rubbed my
eyes, for that sort of thing, I thought,
happens only in the topsy-turvy land of
dreams. But it appeared to be a real news-
paper, complete with photograph of the
would-be bagpipe king.

~ that childish crea-
" ture " the
" man.. Much more

| ur- chis

Then I was shot by a sudden fear. Sup-
pose this meets the eye of a Dawnay or a
Maschwitz ! Or suppose—being: bagpipes
—ir John Reith should issue a Napoleonic
edict and create a two-years series entitled
“ Foundations of (Scotch) Masic,” illus-
trated with yon band! Yes, it ¢% a night-

_mare, after all.

A White Man’s Toy.

A MAN who has just returned from the
wilds of Bolivia tells me that his

demonstrations of wireless on a
powerful receiver failed completely to
impress the In-
-dians of that coun-
try. They listened
dutifully enough,
biit plainly re-
garded the set
merely-as a toy of

white

interest was shown
** boot-
trees,” and his safety-razor almost caused
a riot. .But his greatest triumph was the
extraction of a cork with a corkscrew !
They just loved the * plop.”

Rapid Rejoinders.
J T. F. (Yeovil).—The reply is in the

. megative. My negative of “P.W.” on

Ben Nevis was a wash-out because, as
I said, my fingers were numbed. But
“P.W.” was well and truly affixed to the
old observatory. L.S.(CapeTown).—Much
obliged, but I get only three months holiday
(I don’t think !) per annum—hardly enough
for an investigation of South African radio.
Be a good South African and call diamonds
every time.

As for you, T.C.(Wigan), I can say only
this—tell the missus from me that Radio
Paris i3 just as good as. Blackpool, except
for the “rock.” N. S. P. (Bath).—Noo !
I have no financial interest in “ P.W.” All
my money seems to be in income-tax bonds
minus nought per cent, But I have no

| money, anyway.

American Radio Humour.

THE Ogpu and a pack of bloodhounds
are searching for a Russian violinist
who does not claim to have played

before the late Tsar.

If found he will be
presented to the
American radio
public as a novelty.

It is estimated
that if every radio
violinist who
claims to have
been Court fiddler
has each played
a two-minute se-
lection for the
Tsar, the last of

the Romanoffs would have spent 119 years

10 months and 24 days listcning to ““ Dark

Eyes.” Thus speaks an American * col-

umnist,” who adds the-epigram: “ He who.

laughs last will not be invited to the studio
again.”

ARIEL.
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HERE are four
wireless person-
alities whose

careers dre recorded
in “Wha’s Who.”
One of these is John
Scott - Taggart, M.C.,
F.Inst.P.,, AMIEE.

You- see him—-or rather

part of him—on this page.
We want vou to know him.
There is a double reason. He
has designed the autumn hoom
set for us—the *S.T.500"
described in this number. He
is also” the author of the
‘““ Manual of Modern Radio.”
the great presentation volume
available to every reader of
PorULAR WIRELESS.
+ We want yon to know
something about him because
we believe the public has a
right to know the
credentials of - their
advisers and the solid
record of achievement
which has marked the
career of one who now
offers both a great
design and a great
Look.

We have, in this
issue, broken a tradi-
tion of eleven years.
Hitherto all our star
sets have bheen de-
gigned by our own
‘research laboratories,
and readers will know
of their great success.
This year, however, we have the
privilege to present to you the
design of Britain’s acknowledged
leader in this field. Needless to say,
we can wholeheartedly recommend
this set to you.

Although the name Scott-Taggart-—
end his initials S. T.—are known to
probably everyone with a wireless set,
there will be many thousands who, with this
issue, will- be taking up radio for the first
time. To these, particularly, some bio-
graphical details of our eminent contributor
will be of interest.

John Scott-Taggart, although only thirty-
six years of age, is & pioneer of the valve
era in which he has played an unusually
constructive réle. His first valve patent
was filed sixteen years ago.

A Great Inventor.

Few modern inventors will fail to bave
one or other of Mr. Scott-Taggart’s numerous
patents cited by the Patent Office against
their broader claims,

Amongst his inventions which are in

common use to-day are the use of a series- .

aerial condenser in the aerial (1921). He

was the first British patentee of the use of
multiple-grid valves for radio reception
by applving different frequencies to the
grids (1819). He is the inventor of most of
the more recently used systems for hetero-
dyne reception, c¢.g. the mixer valve, the
anode-injector system, the various multi-
grid valve systems. He was. as Professor
Hazeltine declared in 1926, th> inveator

neutro-
dyne in this
country. Re-
flex circuits of
various ‘types
were developed by
him. He was the
inventor of the use
of a negatively
= biased rectifier or
diode for delayed
automatic volume
control, a system
now almost uni-
versaliv used when
A.V.C..isemployed.
His Negatron
negative-resistance
method of genera-
ting oscillations has
been used by the
Post Office for long-
distance communi-
cation, and was
fitted to several
hundred ships.

The importance
of his inventions
may be estimated
by the fact that
the following com-
panies, amongst
others, have pur-
chaged them from
the concerns with
which Mr. Seott-
Taggart has been
associated.
Marconi’s, Radio
Communication Com-
pany, Ltd.. Mullard Radio
. Valve Company, Hazel-

tine Corporation (U.S.A.),

La Radiotechnique

(France), Telefunken (Ger-

many), Commercial Cable
Company (U.S.A.) and Edison
Swan Electric Co., Ltd:

As a consulting engineer Mr.
Scott-Taggart enjoys an inter-
national reputation. He has been
adviser on patents to the Radio Com-
munication Company, C. F. Elwell
Ltd., and Mullard Radio Valve Com-
pany. He has acted. as technical adviser
to the Radio Manufacturers’ Association

of America, which represents the American

radio industry. and to the Independent
Radio Manufacturers (U.8.A.).

International Reputation.

This concern represents the greater por-
tion of American radio concerns. He has
also been British patent adviser to the De
Torest interests in the TU.S.A. and the
Huth Gesellschaft of Germany. - He was
consulting engineer to His Master's Voice

(Continued on page 316.)



244 Popular Wireless, October 2is?, 1933..

HERE IT IS ofoil

. i bati e .quL DRI, dPh

&,

s G0

stSnccocsscossatsnasensErBeEriansaay]

JOHN SCOTT-TAGGART describes

AM new to PoruLArR WIRELESS.
I A stranger, almost.

But not quite. Because in 1922, when this weekly
journal was first established, I was honoured by being
invited to become Chief Technical Adviser.

I resigned to establish what became a highly
successful  technmical publishing organisation. The
“ Wireless Constructor ” and ““ Modern Wireless ” were
two journals which I founded.

I was in competition with PopurLar WIRELESS —an
enemy ! The Editor of this journal is to-day presenting
me to you in flattering terms.

You will agree with me that the situation is a
rather curious one.

And yet to me it is a serious one. When the Editor
sald to me, “ We want to give ‘ P.W.’ readers the set
of their lives. That's why we want you to do it for
them,” 1 could not restrain a smile.

But as a matter of fact I was tremendously keen on the
suggestion. Here was a chance .of appealing to a great
: new public. I resolved to put “the very best 1 was
capable of into this PorvLAR WIRELESS set I was to design.

And here it is—the “8.T.500.”

Of course, I had moments of doubt.

Here was a new public. 1 wondered whether you
would be sympathetic towards an outsider. You have
become accustomed to your regular designers, their
methods of presenting their * boom ™ sets. You have
had conveyed to you technical ideas with which I may,
in some cases, have disagreed—perhaps violently.

I am afraid I have a reputation for being ““‘awkward ” :
for thinking all wrong what other designers think
is all right.

1 am not popular.

Except—and please do not think I am boasting —
amongst those who have to spend their money and listen

S0NZ0eINECSEENOCENEOrISNCITECENENENSEITINEsAREsRRORAERARgSARRRANpNS

ascecco

»
Coancencszsnssssccans saaze scezsesa asce

i




Popular Wireless, October 2ist, 1933.

his S.T.500 RECEIVER

to the results my sets give them. In other words—constructors.
But, in a sense, I am starting afresh when I design a set for
Porurar WIRELESS readers who may never have built a set of
mine before.

I therefore appeal for a fair hearing. I am convinced I shall
get it. I wamned the Editor that my style of writing might
displease you, that my
technical views might be
unattractive and that my
photograph might “ put
you oft !

He said you would study
what I had to say with a
mind open to receive ideas,
whether opposed or not to
any opinions published in
“P.W.”

The publishers of
PopruLar WIRELESS tell me
that they expect a quarter
of a million constructors to
buy this special issue. It
would . be hypocritical of
me if I did not admit that some of those reading these words
are regular followers of my writings elsewhere.

I ask those of you who alreidy know some of my views to
be patient if I repeat myself a little in dealing with the “* 8.T.500.”

I am conscious that a large section of the PorurLar WIRELESS
public has never built one of my sets. I am intensely anxious
that you should do so. Into no set I have designed have I
put as much thought, keenness and hard work.

Frankly, I have felt on my mettle.” Why shouldn’t I be honest
about it ? I know everyone has his eyes on this experiment—to
se2 whether I shall make as great a success in POPULAR WIRELESS
as I am told I have done elsewhere.

The Editor hopes and expects this “ 8.T.500 " to be the most




lished in
“P.W.” for
many years. I
knew eight months
ago that this was
his expectation. I
decided I should not let
him down. I resolved I
should not let myself down.
But, above all, I determined I
gshould not let the readers of
“P.W.” down.

So here you have the ““ 8.T.500.”

It may be the only set I shall design
for you. The Editor says he offers you
the *“S.T.500 ” as a possibly unrepeatable
bargain which should be snapped up.

This is complimentary to me. I can
only say that throughout the months I
have been designing the “S.T.500” (and
rejecting a score of other circuits I have
tried} I determined to do all I could to
keep my reputation safe.

You may not have another set of mine
in ““ Popular Wireless,”” but I have deter-
mined that this one shall make us under-
stand each other. And make us friends.

Let us now get down .to the actual
receiver. You will find a concise description
of the circuit on page 287. The results
the set has given are on page 278. A Rapid-
Construction Guide starts on page 289,
while operating notes are to he found on
page 284.

Must Appeal on Merit.

But before you read these pages I should
like to enjoy your hospitality for half an
hour : to sit in a comfortable chair opposite
to you and talk of this ““ S.T.500.”

I want you to ignore the fact that I have
designed it ; I do not wish to trade on a
long, suceessful experience of set designing
for the home constructor. Nor should
-you have regard to the fact that this is the
autumn set for ‘‘ Popular Wireless,”” and
therefore the one they think you should puild.

The set must appeal solely on its own
merits. I want you to let me argue its
case. I expect a hundred thousand
“S.T.500's to be built as an absolute
minimum ! Your friend across the road
will build it ; that fellow at the works or the
office will talk to you about it. People will
ask you—and perhaps you wn]l ask them—
*“ What do you think of this ‘S.T.500° 1"

All opinions will not agree. Violent
controversy has greeted every set Ihave
designed. I relish it. I want people to
think about my designs; I would rather
they thought the wrong way than not at
all. And I know that within a month
controversy will be dead; the successful
experiences of tens of thousands will
have killed it. - I speak simply from what
has oceurred before.

The first thing you
will have noticed about
the “S.T.500” is that it bas
éxtra control knobs. I was
the first in this country to offer
the modern style of one-knob
screened set. So I am in a very
favourable position to criticise it !
The fact is that much greater selectivity
is nowadays required, as it cannot be
achieved by ordinary simple methods.
The vogue of ordinary single or double-
cireuit receiven is definitely over.

The simple set has gone for ever. Sim-
plicity of cireuit is discredited, and sim-
plicity of control for the home constructor
remains an ideal.

The wireless Press has not been wholly
free from' the desire to accommodate the
average reader who wants results, simplicity
and economy.

Designers Must Look Ahead..

The results you do not know until you

have built the set, so that the tempting
selling points have been simplicity and
economy. - The two eagiest to achieve! The
day of reckoning’is now here.- - Sets which
achieved a veéry considerable popularity a
year or two ago are declaring their weak-
nesses. They are breaking down under
the heavy load ‘of interference. If there
is. any lesson at all -to be learned from
this, it is that a receiver should be designed
not to achieve a temporary suceess under
existing conditions, but a lasting success
under conditions which will become worse.

Let us see what the history of -broad-
casting tells us:

BALANCED PHASE
DOUBLE REACTION !

In 1926 there were 119 stations in Europe,
and their total power was 150, kilowatts.
Within three years 81 stations were added,
and the total output was now 600 kilowatts.
The Prague Plan, which arranged the
European stations so as to result in a
minimum of interference, was obsolete by
the spring of 1931, when 261 hroadcasting
transmitters were radmtmﬂ a total power
of 2,860 kilowatts.

To-day, excluding a lot of minor little
stations which, however, ecan produce a
considerable amount of background noise,
whistle and distortion, the number of
stations is 240, and the total cnergy
output is about 5,000 kilowatts.

The Prague Plan, believed to bhe heavén
sent, is now proving to be the very devil,
But the new arrangement of stations under
the Luccrne Plan of 1933 is not likely to.
please anyone but local-station listeners,

YW-seesssssressnnsssal

Mighty Voeices Growing Mightier.

What of the future'? Insignificant
stations are to blossom forth as monsters;
stations already working on considerable
power, are to increase thelr power.,

Frankfurt is going up from 17 kw. to
6 kw. ; a station, Nice-Corsica, at 60 kw.,
is available. Naples, now 1-5 kw., will be
able to go to 60 kw. Falun, now -5 kw.,
can go up to 100 kw. Sevilleé has 1-5 kw.

.at oresent, but it .is entitled to.go up to

100 kw. Graz, now 7 kw. (and next doer to’

-ordinary home-construetor’s
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London Regional !), will, after January,
still be next to London Regional, but will
be able to increase to 100 kw. Stations like
Trondheim (now 1-2 kw.), Viipuri (13 kw.),
Lisbon (2 kw. ), Sundsvall (10 kw.) and others
will be able to go up to 100 kw. !

Listeners in the Shadows.

The position would not be so bad if all the
stations acted together, but this, of course,
will not happen. Some stations will intro-
duce plans for new stations immediately,
while others will wait one, two or three
years. Meanwhile, the selectivity demands
upon a wireless. receiver will be extreme.
Huge steam-roller stations will spring up
overmght, and the programme, 9 ke. off,
which you have been enjoying will sud-
denly cease to be. It will be so seriously
interfered with that all enjoyment will be
lost. . The powerful station of to-day is the
swamped and mutilated - station of to-
morrow.

We wmay take it, then, that the B.B.C.
will intend, and rightly so, to be masters
in their own home. The increase in the
power of the new Daventry will be the first
step, but will it be the last ?

The present Regional stations are per-
mitted under the Lucerne Plan to increase
their power from 50 kw. to 100 kw. There
seems no shadow of doubt that ultimately
they will do this.

Where the shadow will occur will be over
the millions of aerials within the zones of
the B.B.C. Regional stations.

Those who live near the B.B.C. have been
lashed with- whips, but they -are to be
chastised with scorpions.

You may consider that I am trying to
make your flesh ereep. I am. I tried to do

. 80 2 year ago, and a year before that, and

I was justified. * By all ‘means, if you wish
to do so, follow the design of one wha
‘thinks that the worst has been reached ;
he probably .thought that the worst had
been reached years ago.

The average receiver, built. or bought

- begins to be obsolete from the moment you

have connected it to your aerial. It is not
at "all surprising that the appeal .of the
set design
lasts about three weeks. Big Ben, when
first heard on such a set, tolls its death-knell
and the cabinet becomes its coffin.

Antfcipating the Future,

So far my own. system has worked suc-
cessfully. By producing only one, or at the,
most two, b1g sets per year the wireless

public knows where it stands—at least, ag
far as I am concerned. FEach individual
reader can make up his mind whether he
likes or dislikes my sets; but if he decides
not to build it he can put me completely
out of his mind and consider other de-
signers’ products. If, on the other hand, he
decides, as I hope he will, to build this set,
for example. he will know that I shall stand
by the receiver and not. pull down -the
building I have only Just erccted. )

Security of tenure is as important in a
wireless set as in any other branch of life,

It is an incontrovertible fact that a
receiver without full facilities for enhancing
selectivity as conditions demand is only de-
signed to cope with conditions as they arc
to-day. - If a set can do this it accomphshesr
a great achievement. But it is inevitable
that every week that brings greater inter-
ference wilt-throw a greater burden-on- the
receiver, Since the receiver cannot be
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altered, the results from the loudspeaker
will be. Imagine a car which may give
very good results on the level roads of
Holland being taken to Switzerland.
Devoid of proper gearing and reserve power,
the car starts up the foothills on the
approach to the Alps: as the gradient
increascs the car labours, and finally the
struggle is abandoned.

The owner of the car did not foresee that

he might want to use it outside of-Holland. -

This, of course, is a hypothetical case;, but
the need for reserve adjustments is very
plain. )

Full control of selectivity, with a possi-
bility of increasing it; has been a feature
of each of my three national sets. The
subsequent history of these sets has
startlingly justified the policy I adopted.
Vast numbers of the «“S.T.300” and
“8.T.400 ” were built.

The first receiver was a cheap, simple
three-valve set, but with far more controls
than any other receiver making
the same appeal to the public. It
was, in fact, a turning point—and
a hairpin bend at that—in designs
for the home constructor. Hitherto
the simplicity fetish had held
sway, and a complete reversal of
public opinion took place. The
“8.T.400” is a four-valve develop-
ment. also generously provided with
controls.

Designs that Endure

How have these two sets served
in the hands of the public ? The
reply can best be summed up’ by
stating that the ‘S.T.400°° and
¢ 8.T.300 *’ sets are current designs
to-day. Both receivers were actually
at the last Radiolympia, and no one
thought it at all odd that these
sets should be on show nearly a
year and nearly two years respec-
tively after they were published. As
far as I am aware, no builder of
the ¢S.T.400”° has changed over
to another designer’s set, and I know
of no one possessing an ** §.T.300 *’
who has changed his set unless
it be to convert itintoan *S.T.400.””
~ This is a truly remarkable tribute
to both sets when one considers
that it was the custom for thousands
of constructors to build new sets cvery
few months: Chopping and changing had
so far become fashionable that to kcep a
given design in commission for even six
months was something unusual. The
reason for the continual changing was
not interest in the hobby, but sheer
dissatisfaction, and a praiseworthy, if
despairing, search for something better.

Let us now get down to the technical
aspect of the “S8.T.500 " and see how and
why it is different from otbher sets, and
whether the difference is one of detail or
principle.

Too many circuits of to-day are the
mummified relics of an obsolete techaique,

cabinet complete with speaker.

while most new-horn cirenits go straight

from their swaddling clothes into their -

winding sheets,
The circuit of the ““8.T.500,” in my
opinion, is not only novel, but necessary.

The Panel Controls

The most casual glance at the receiver .

will indicate that its panel boasts several
knobs. Three of these are switches, and
as such are in no sense of the word controls.
Two switches are for waveband changiag,
and one is for switching the set on and off.
This leaves four panel controls and two
tuning condenser dials. There are two
tuned circuits, called respectively the ae-ial
and the aizode circuit. Such circuits are
sometimes tiuned by a single-control knob,
but there are several reasons why such a
simplified arrangement is unsatisfactory.

~ The upper left-hand knob on the panel is
a series-aerial condenser which controls the

high-frequency input and selectivity of the

The S§.T.500 * is “here shown in a very handsome consolette

specially for the set.

aerial circuit; at the bottom left-hand

. corner is an aerial-reaction knob, which

provides reaction for the aerial circuit and
still further increases its selectivity.

A Revelation in Sensitivity

Between and above the two tuning dials
is a differential anode-coupling condenser
which has proved so extraordinarily effec:
tive in the “S.T.300"” and “S.T.400”
sets. On the extreme right, in the top

corner of the panel, is the ordinary reaction
knob, which provides reaction on to the
anode circuit.

‘The whole receiver consists of a stage of
S.6. high-frequency amplification, followed

A CONSOLETTE VERSION

This artistic design was prepared
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by a detector, a driver valve and a Class B
output arrangement. p

Those readers of PopuLAR WIRELESS who
have built sets of the detector and 2 L.F.
type have no conception of the increased
gelectivity —which they can obtain from
quite an ordinary H.F. amplifying stage.
Sensitivity to weak signals will also be
greatly increased.

My detector is of the sensitive, leaky-
grid condenser type, but uses a much.
smiller value of condenser than usual in
ordor to obtain better results:; the explana-
tion of this will be given later.

The Class B output ensures much better
quality and much greater volume than have
hitherto been obtainable on the ordinary
battery-valve arrangement. In fact, the
re3ults obtainable with the * S.T.500 " will.
astonish those who have not yet tried a
properly designed Class B outfit. This
development puts the battery set in a
position to compete with the mains receiver’
on its own ground, which has always
been that of volume and quality.
There is the added merit of economy:
of H'T. When the set is “ on,” but
signals are not being received, the.
H.T. current for the output valve
is only about 1 or 2 milliamperes,
whereas it would be nearer 12 or
14 for a power valve. On the Class
B valve you only use as much H.T.
as the loudness of the signals needs.
On quiet passages of music the cur-
rent from your battery is negligible.

A Sound Investment

If an ordinary power valve
is used you are spending perhaps
pounds a year on H.T. current
which is never made use of. This is
because the average anode current
of an ordinary power valve is the
same whether you are receiving a
whisper or the crash of cymbals.
You have to have a large  current
so that the crash of cymbals can be’
‘ handled.”” But it is.like buying
and maintaining an hotel so that you
can spend your summer holiday
there. In Class B you pay for what.
you use, and the scheme wili pay
for itself in a month or two.

The high - frequency amplifying
system of the “S.T.500” is highly

. effective for reasons which will be given in a

detailed description, and the effect of apply-
ing reaction to both the aerial and the
anode circuits simultaneously is to enhance
signal strength and selectivity beyond
anything which has been hitherto obtain-
able with two circuits. i

This is not a general claim, but siinply a
technical fact, since the reduction of losses
on two circuits must result in a degree of
selectivity which it is impossible to obtain
by taking advantage of the ordinary
resonance effect of two tuned circuits, to
one of which reaction is applied.

The first and almost the most vital
deeision you have to'make is whether the
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Glorious Volume and Dep

various knobs {righten you or not. In
spite of the great success of the “ S.T.300
and “S.T.400" sets, there is still a great
deal of prejudice against multiple controls.
This can easily be understood, and no one
i3 more alive to the need for simplicity
in the operating of a wireless receiver than
myself.

It is generally recognised that, while
single control is sought, it is impossible to
obtain the same degree of selectivity or
sensitivity unless all tuned circuits are
individually tuned to the station to be

received. The ganged set nearly always:

ifivolves some discrepancy of tuning at-some
point or other on the wavebands.

For You or Your Grandmother ?

The question of control generally raises
the point: “Who is to operate the re-
ceiver ?” If you are building a receiver
for your grandmother I would advise
something less effective but more simple
than the “K8.T.500”; or else tell her to
leave some of the controls alone. My own
idea of the average amateur, however, is
that he is not a grandmother. We must
come to an understanding on this point at
once.

Commercial receivers are so cheap that
something more than price prompts a man
to build a set himself. The wire-
less constructor obviously has a
greater technical interest in the
subject than the

3
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lay person, who twiddles a knob without !
the slightest idea of how the set works. If
you build a pseudo-factory-built receiver
you-are simply placing yourself in the same
position as the completely non-technical
old lady.

You may turn the knob a little more
slowly than she does, and perhaps get a
little more accuracy of tuning, although the
modern visual tuning arrangement will
deprive you even of that consolation.
Unless you can employ your skill to obtain
better results you might just as well give
up wireless as a hobby altogether.

If you gave Steve Donoghue a cart horse
in the Derby in which all the other horses
are of a similar type I would not be at
all surprised if he were beaten hy every
driver of a dray. Put Stainforth in the
cockpit- of an old Avwro and he would pro-
bably get left -behind- by cvery joy-ride
pilot in the country. Do you imagine that
Sir Malcolm Campbell would be able to get
more out of a 1925 Austin Seven than
anyone else ? T very much doubt it.

The moral is that the machine should
match the man. A tricycle may be the
safest and best form of transport for an
invalid old gentleman, bat I cannot
imagine Woods, ‘who makes a habit of
winning the T.T. races, proving his mettle
in such a saddle.

Simplicity versus Results.

The presentation of a complete sct of golf
clubs to me would be a sinful waste. I could
do better with a single iron than with the
whole bag. Completely devoid of any golf-
ing skill, I not only do not desire a bagful
of clubs, but even think that golf would be a
better game if only one club were allowed !

The frank realisation of one’s inability
to handle more than one knob on a wire-
less set may stamp one as a
, non-technical enthusiast, but
it is no disgrace. T dare say

there are people who could drive a loco-
motive if it only had one control, but I
cannot imagine the driver of the Flying
Scotsman being satisfied with such an
ngine. One-knob control in every phase
of life brings everyone to a single level,
and it is a lower level than that which could

 otherwise be obtained.

There are some people devoid of *‘road
sense.”” To put into their hands the

. steering wheel of the slowest family car

would be as felonious as administering
cyanide.
Similarly, there are wireless people who

_have no °‘panel sense *’ ; they are at sea

with two knobs and at the bottom of the”
sea with three.

If you are onc of these you are wasting
your time by reading this. Panel sense is
easily acquired, but those who fear controls
must simply put np with poorer results.

Maintain Your Pioneer Supremacy.

Many of you were pioneers who popu-
larised broadcasting in its early days and
placed it on the sound foundations on which
it now stands. You built and listened and’
encouraged others:- who have helped
to develop the radio industry into
what it is to-day. Unless. you
show yourselves alive to' the
possibilities of individual-
ism in the operation of
a wireless receiver
you will be merged
into the non-
descript
crowd to
whom
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means nothing more than a dial inseribed

with the names of stations.

Such experience and skill as you have

acquired through the years will count for
nothing. You will be unable to use it.
You will be forced to operate re-
ceivers which you know are less
effective than they should be.
Wireless will lose its
interest as a hobby. The
Zest of home con-
struction, of a fine
receiver built
with your own
hands, will

have vanished.
You will have
joined the .lost legion
of wireless enthusiasts.
As a means of introdueing
wireless to a new public. there
have been some justification fore
I am glad, how-
Let me

may
the ‘‘ simplicity era.”
ever, that I had no hand in it.
disclose what occurred, as far as I was

concerned. in ‘1926, The sale of wireless
books and constructional envelopes, blue
prints. ete., by Radio Press, Ltd. (of which I
was the head), was on a huge scale.

Taking Drastic Action.

These publications continued to sell long
after I was convineced that technical pro-
gress in my laboratories had made many
of the press designs obsolete, or at least
obsolescent.

In 1926 1 determined to take drastic
action to prevent the building of sets which
1 feit would be sooner or later—and prob-.

ennneh

ably
sooner—
incapable of
coping with new
conditions  and a
greater interference.  In
view of the big business done in
inatructional books and envelopes
large stocks had to be carried.

I stopped all advertising of obsolescent
designs. In spite of this, sales continued.

A Magnificent Gesture.

I then decided on the drastic step of
refusing to sell any publications of my own,
or of the many other authors who wrote for
me, which contained designs no longer
representative of the new methods which

were being devcloped, all of which involved |

high-frequency amplification. Large stocks
ot publications were, at my order, destroyed.
Compensation was paid, and paid willingly,
to printers and authors. This clean sweep
involved a personal loss to myself of several
thousand pounds. No onc suffered but
myself, and there could be no greater
testimony to the technical sincerity of a
designer than this gesture.

If there are any knobs on the ““ S.T.500
other than the tuning controls and reaction,
about which you have the slightest doubt
whatsoever, you can leave them strictly
alone and, if it will make you any happier,
you ean actually take the knobs off ! The
set will then become a very good average
receiver; every bit as good as the kind of
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** simp-
ler” set
which you
might other-
wize choose to
build. 3

The reason why
the extra controls can
be left at “ normal”
(usually either in a ver-
tical position or to the left)
is that the controls arc not
interdependent. None of them
is a vital link in a chain. Set con-
trols are essentially part and parcel
of the circuit of a set.. Without them
the whole set will fail. An example of such
a control is a tuning dial. If it is not
tuned correctly, the desired station will hot
be received.

Only Two Essential Controls.

On the other hand, a control such as
reaction will greatly improve signal strength
and selectivity on any well-designed
receiver, but it is not an essential control
in the sense that the set will not work
without it. Fewer stations may be obtained
and more interference experienced if the
reaction is faulty or not used, but it is not
a direct link. The only essential controls
on the “8.T.500 ” are the tuning dials, and
in this respect the set is no different from
any other. Every other single control on the
“8.T.500 " could be ignored and yot
leave the set operating quite effectively.

(Continued: on~page 254.)
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B.R.G

EASIEST TO ASSEMBLE
B.R.G. S.T.500 5'??'?55”65 SlgAl'__ZElg

SPECIFICATIONS Every Sealed B.R.G. S.T.500 Kit contains a
’ coupon which entitles you upon request to ‘a
e S B.R.G. Guaranteed Long Life 2-volt Accumulator.

Condensers,
5 BIG POINTS of the B.B.C. KIT
.Not merely a collection, but each separate

component part expertly chosen and tested to

assure perfect results. Every Component shown
on the Blue Print:

Complete satisfaction is therefore guaranteed
with every B.R.G. S.T.500 Kit.

Type No. 25
8low-Motion
Condenser.
-0005-mfd. - 6/6

e don : tendi over man ears guarantees th
Switches. ex en 'ng y y g e

Two-point - 1/-,

@ \ ' Expert knowledge of constructor’s “requirements

simplest, quickest and easiest assembly, yet main-
taining the famous designer’s 100% efficiency.

’ You definitely save money in building a Guaranteed
B.R.G. Kit which gives that perfectly balanced
performance of Mr. John Scott-Taggart's original
design.

. Every B.R.G. Kit is sold in a sealed carton
complete with FULL-SIZE BLUE PRINT AND

iy TR e L COPY of “POPULAR WIRELESS " for Oct. 21

AF

Type 29
Fixed
Condenser.
1-mfd, - - - -
2-mfd. (29/1) 2/6

GET YOUR B.R.G. KIT FROM YOUR DEALER

1 GRAMOPHONE CO. LTD.,, PILOT HOUSE, CHURCH STREET, STOKE NEWINGTON, LONDON, N.16. Clissold 6237/0
Rl Rp;lehct’)lesale Distributors for PILOT AUTHOR KITS: METAPLEX BASEBOARDS : TELSEN PRODUCTS
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31500

EVERY PART GUARANTEED
i BUILD

Mr. John Scott-Taggart’'s
GREATEST THIU.’V&PH with a

BR.G.ST500KIT
expertly selected and tested

COMPRISES: High Grade Testec
@ Components, including Colvern,
W.B., Graham Farish and Erie ;
all Termmals, Connecting Wire,
Plugs, Screws, Metaplex Base=
Board, Ready-drilled- Ebonite
Panel and Terminal Strip with
$.7.500 issue of “Popular
Wireless, and Fuli-Size

Blue Print.
Take your Dealer’s word . . . he has satisfied himself.

He recommends the B.R.G. $.T7.500 Kit b=cause he knows :
BR.G. stands for the biggest, keenest and most experienced - - o
group of Radio Experts catering for the Home Constructor
today, men whose reputation depends upon the 1009% ,

efficiency of every sealed Carton carrying their name. By Lxcluding Valves and Cabinet
expert selection, matching and testing, your satisfaction and

success is assured Before the Carton is sealed—that is why CO LVE = QOHLS

the wise home constructor will build the new and wonderful .
S.T.500 with a B.R.G. KiT. Know that your S.T.500 is right. n every

You cannot go wrong with a B.R.G. KIT. For S.T.500 B_R_G_ S.T. 500 KET

reception at its absolute best, accept no other. Let there
be no regrets . . . refuse substitutes. Your Dealer has BR.G. Kits in Stock. 1In
cases of difficulty forward us the coupon at

READ THIS AMAZING once, together with his name and address.
S.T.500 OFFER POST TH!S COUPON

Ever Sea|ed B.R.G. STSOO Kit contains a HE BRITISH RADIO G?A_M'O_PH_ON-E:O-L:D--‘
4

1 = : Pilot House, Church St., Stoke Newington, London, N.16. I

COUpon Wh|Ch enhtles you upon request 'o a ! Dear Sirs, | wish to obtain immediately a I

B.R.G. Guaranteed Long Life 2-volt Accumulator. PN o T, I

My Dealer is (NAME)...i.ccoiiinniiiiinniiiiiiirieicreae
M {ADDRESS)... .ot = Sy '
g IMYSINANMIE . 8 .S coour . mee i l
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Contrast this type of control with, say,
five separate tuned circuits each separately
controlled by a knob. Every single circuit
has to be correctly tuned, otherwise the
desired station will not be properly received.
To all but the experienced man the tuning of
such a receiver would be about as easy as
finding the combination for a-safe.. Hun-
dreds of different combinations of values
of the condensers
could be tried with-
out getting the de-
sired stations.

Exactly the oppo-
site is the, case in the
control of the “S.T.-
500.” Youare bound
to tune in stations
even if all the extra
controls are set at
random. Admit-
tedly, selectivity,
sensitivity, volume
and quality may be
impaired. But the.
extra controls
are what I call the
parallel type and
not the series type.

A good example of
the series type of
control is the trim-
mer of a gang con-
denser. Itisanactual
link in the chain, and
if wrongly adjusted
the set will simply
not work. The aver-
age factory-built set
i3 all links, and it i

The §.T.500%s “ front door ’ where
balanced phase reactiqn gives muiti-
plied selectivity and sensitivity.

The *S.T.500 > is a racing model, and
the effect of its controls may be compared
to the additional refinements on a car or
on any other racing models. Take a racing
yacht, for example. It has one or two main
sails whieh are always in use, but the skipper
can raise and lower other sails to obtain a
faster performance.- He can let out that
rope or pull in this one in order to take

VIEW OF THE AERIAL END OF THE “S.T.500”

YA st mscaneterng ol

P
e
o

takes afactory to see
that the links all fit
together. It is a
cardinal policy, ad-

Here you see the aerial end of the receiver.

hered to in the case of every set I have so | advantage of every breeze or every change

far designed for building on a national scale,
that the extra controls shall be refinements.

In my opinion, no * variable ”’ should be
capable of throiing the set out of working
order if incorrectly adjusted. Secondly,
each control should produce a very definite
and easily observed effect when it is sepa-
rately operated.

of tide. His extra sails are refinements,
but they make all the difference between
winning or losing a race. By stripping and
simplifying their craft the captains of the
* Britannia ” or “ Shamrock” can turn
these racing yachts into sailing barges.
Apart from all other benefits, extra con-
trols are needed to compensate for differ-

. 1 ) The aerial coil is of the ¢ S.T.400 > type.
aerial coil may be modified by the constructor by adding a very simple aerial-reaction coil.

-~ Popubars Wareless »<October 21st, 1933.

ences in valves and in the components of
a receiver which may vary to some extent
amongst the same type and manufacture,

but which vary even more between
different types. Such things as an S.G.
choke or a reaction choke may cause a
very wide variation in performance due to
differences in inductance, resonance peaks,

resistance and self-capacity.

The reader -is ads
vised to adhere to the
components used by
the designer, but
there is no guarantee
that he will always
doso,and it isclearly
desirable to provide
= e controls which will
] ; bring the set up to
the very high level
- L desired in -spite of

4 difference in indi-
vidual sets.

I say very defi-
nitely that, unless
you are prepared to
add some controls,
consistent resultsare
not obtainable. The
designer who gets
excellent results in
his own laboratory
? will find that condi-
tions in different
homes vary enor-
mously. [have been
in scores of construc-
tors’ homes from
Land’s End to John
o’ Groats, and I be-
lieve I know your
own local problems
as probably no other
designer does.

I can design, and have designed, receivers
for dithery hands and shaky intellects. It
is, however, a relief to design a receiver
for a public which can appreciate flexibility
and real racing-car performance.

The mania for simplicity in home-
constructed sets has led to a welter of un-
satisfactory receivers which are now making
their owners discontented and reproachful.

An “§.T.300 7
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The fault,

however, is

public’s. Those who have been beguiled
by the clean look of a panel are now finding
out, that what one gains on the swings one
loses on the roundabouts, and the round-
abouls are proving very big and noisy.

The swings themselves have lost all
their attraction.
There are certainly
a million sets hope-
lessly out of date,
and I should be in-
.clined to put the
figure at nearly four

chiefly the ] ganging is increasingly difficult.

million. Most of the
other sets are obso-
lescent. This applies
to commercial and
amateur- built re-
ceivers. Probably the
greatest trouble of
all is being caused by
the cheap three-
valve sets.

One-knob control
definitely limits the
technical develop-
ment of a receiver.
The necessity for ab-
solutely accurate
ganging of the dif-
erent tuned circuits
makes it impossible
to apply any device
for improving signal
strength or selec-
tivity owing to the
risk of upsetting the
ganging. A curious
situation has already
arisen with regard to
the ‘new iron-core
coils. These coils
have a greater effici-
ency than air-core
coils of the same size.
Owing to their lower resistance, any errorin
tuning of one circuit will cause a much
greater change in overall response.  Since

COMPACT
BUT

the resonance curve is sharper it is much
more important to tune accurately.
This

EASY TO BUILD

This view shows how simple even the more compressed part of the set is. Class B is used, and the com-
poneut-in the bottom corner is the output choke, which is not bought if you buy a moving-coil speaker with

means that with iron-core coils |

The in-
ventor of onc brand of iron-core coil tells

me that the efliciency of the coil has deli-_

berately to be made less than it could be
in order to make it commercially possible
for set manufacturers to gang their circuits.
In other words, separate condensers be-

Class B terminals.

come even more advantageous as the
efficiency of the coil increases, while if the
tuning of each circuit is kept fairly flat
—i.e. unselective—-ganging is greatly
simplified.

In the case of the “ S.T.500"” I have

THE DETECTOR, DRIVER AND CLASS B

applied reaction to bhoth the aerial eircuit
and the anode circuit, so that the efficiency
of both cireuits is extremely high. It would
be quite impossible to use ganging with
such a circuit ; the very slightest variation
of capacity or inductance or stray capacity
would prevent the double-reaction system
from being used.
There is thus no
chance of the
scheme being used
by set manufacturers.

\\

b= It & a technical de-
e / velopment of the
utmost importance

which cannot be used
for the simple reason
that a ganged con-
denser could not be
employed. What a
wonderful oppor-
tunity for those with
just that little extra
tuning ability !

1t i3 a justification
of my opinion that
the technique of a
home-constructed set
should be utterly
different from that of
a factory set. What
is a stumbling block
to the factory can be
the golden oppor-
tunity of the con-
structor.

Even apart from
the double-reaction
scheme there are im-
portant features in
the “ S.T.500.” The
selectivity of nearly
every set is fixed, or
partly fized. How
much different is it
on the *S.T.500,”

S
R
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| where the selectivity and sensitivity are com-

pletely adjustable over its whole range on
every wavelength and oneach waveband ! If
interference gets worse in the future you can
simply make a small alteration to the con-
trol on the panel and your set progressively
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The S.T.500 gtves Enormous

Magnification with’

becomes more selective. - “Even-if: you are
not prepared to use the controls in the way
intended you can, by rotating the aerial
and anode couplers to the left, increase the
general selectivity of the. set every few
months if you find i~{nterferénce increases,
as you undoubtedly will do.

You who are reading this must choose
now whether you propose to wear the
strait-jacket of simplicity or whether you
prefer the flexibility of the ‘¢ S.T.500.””

Avoiding Counterfeit Simplicity.

I could easily have simplified the panel
by inserting at least -two of the controls
inside the set. This, however, would only
be a half-measure. It would certainly
popularise the set amongst those who were
not prepared to stop-and think. Conditions
of reception, however, vary at every
degree on the dial, and for that
matter at every hour of the day.

If you can get a big increase in
volurhe or a striking improvement in
selectivity by the slight turn of a
knob it is better that i
the control should
be on the “panel,
where it is easily to
hand.” No one wants
to climb under a
motor-car évery time

. . Every
% i e - ingtrument
is brought ont clearly without
losing by the amplification.

a gear is to be changed ; nor does a golfer
want to go back to the glub house every
time he wants a mashie niblick, even though
he ‘may look simpler on the golf course
without his bag of clubs.

The idea. of full-range, panel-controlled
selectivity of each circuit in a receiver was
introduced by me on the ‘ S.T.300.”
Before that time it was customary at the
most to provide a certain degree of variable
selectivity on the aerial circuit of a receiver ;
the tuned circuit between the valve was
completely ignored, although a tapping
was sometimes provided to increase the
stability of the set. The introduction of
differential anode coupling, as well as an
.aerial coupler, enabled the selectivity of
both circuits to be varied over the whole.
range.

The aerial and anode couplers arc the
two main selec-
tivity- volume
controls; the
rotation of either
in an anti-
clockwise

direction will improve
selectivity, while a rotation
to” the right will improve
volume. In practice the anode coupler
/will very rarely go beyond the half-way

position, and sometimes, with some
Valvés, no advantage will be gained by
rptating the anode coupler further to the
night.

The two reaction controls are independent
of each other, as, in fact, arc all the tuning-
arrangements. The set is divided into-two

water-tight, so to speak, compartments;
these are the aerial circuit and the anode
circuit, and the aerial circuit is tuned by
means of the left-hand ‘dial, while its
selectivity and strength of signals are
governed by the aerial coupler and the
aerial-reaction knob. i

The anode circuit is tuned by means of
the right-hand dial, while its selectivity
is governed by the anode coupler and the
ordinary reaction knob. The two eireuits
are therefore identically {reated, and you
can cither have high selectivity on the
aerial circuit and
flattish selectivity =
on the anode -cir-
cuit, or vice versa.
In extreme cases
you would have
the maximum selectivity on each ecircuit.

When first handling the receiver you
would experiment on each circuit purposely
and learn the effect of an alteration on the
control of that circuit. You would then -
proceed to try the effect of the controls
on the other circuit. With the aid of the

very full instructions which will be given
the complete art of working the set will be
mastered on the first evening, and this
mastery of the set will give an extra-
ordinary sense of power and control over
the apparatus.

Members of the. household ‘who do not -
wish to learn how to operate this set to the
best advantage can simply use the two
tuning dials and the anode reaction (if
desired). The other controls- can be left
at normal. Wives and relatives of readers
will, in any case, probably not wish to tune
in anything but the main stations. Pro-
vided the additional controls are left alone,
the set may be used as a very tame and
easily-operated receiver.

When, however, the constructor himself
comes home the “§.T.500 ” will develop:™
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Absolute Realzsm of Tone

new life and will respond submissively to
intelligent handling. Sound common sense
is the only qualification necessary for work-
ing the set, and speed of tuning s a feature
of the werking of the receiver, since every-

thing is under complete control.- There
are no fluky results.

The “S.T.500" can, therefore, be
operated as a ‘‘family bus.” whilst

in the hands of its master it becomes a
true racing model.

This, surely, is the ideal to aim at in the
design of a wireless receiver. The thrill
of receiving station after station, cutting
down interference as if you were sand-
papering the roughness off a piece of wood,
makes the controls a delight to use. You
can hear them chopping off the excrescences
of interference which may be clinging to the

A
a4

I/l //

desired station. You can
hear them bring a signal
up from a whisper to a
glorious outpouring of melodious sound.
You ecan hear them reducing an over-
powering signal to one of pleasant strength.
In fact, the controls not only .give you
authority over the set, but mastery of the
ether.

Those who feel their interest in radio
is flagging, who want to recapture the
thrill and enthusjasm with which. they
listened to their first set, will find in the
“N.T.500 " somethine to rekindle their
joy In radio.

The Responsibilities of Success.

I want every reader of this issue of
PopuLar WIRELESS to appreciate that,
with a striny of successes behind, 1 feel the
very great responsibility in offering a new
design. It is a very simple matter to see
how the public is building a new receiver
by consulting the component manufacturers,
especially the coil-makers.

Within the first five days of my last set
—the ““S.T.400 ~’—being published, 40,000
home constructors ordered the coils.
This, of course, must have been before

&
\1@6' I
//s s

/@%\vl
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any of them had heard the set
at work. It was purely a question
of faith. Faith in my reputation
as a designer, It would be
hypocrisy on my part not to feel
pleased about a matter of this
kind. But it also makes it tre-
mendously important not to let the
public down.

Quite half a ‘million pounds
will be spent in the next week or
two by builders of the *8.T.500.”
It is a very large sum of money,
and 1 feel intensely the responsi-
bility. But 1 have no qualms.
No set I have yet designed has
been more deliberately conceived

kR L

or based on such a wide
experiénce in” all parts®of
the country of the novel
principles involved.

4 fully complete and fully
technical serviee. eonducted
by an efficient staff working
in the clesest co-opera-
tion with myself, is ready
to help vou if you have
any kind of
trouble what-
soever. Y onu
can proceed to
build the set
with the full
con fidence
that it will &
be backed %8
up by the
proprietors of
PoruUuLAR : ) )
WIRELESS and =
by myself. 1 i
urge you to
start building
thereceiver
at once. If you lack faith

(Contirued on poge 261.)
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sistan are chosen
by Mr. John Scoit-
Taggartfor the S.T.500

Two Imid. 2/6 éach.
' One 2mfd. 3/6.

-lar Paper Condensers

Two -005 mid. 1/3
"~ each. One*00051/-.

==

One Type:670 Moulded
Mica Condenser.

-00005 1/-,

FDblMlld

- type. Two 5,000

ohms.

One 250 ohms, 1/-
each.

IHIM A
lei!! o,

Three Type 4401 Tubu-

ohms. Two 10,000 i

-.POSITIVE

NNNNNNNNN Condensers and Re-

"IDUBILIER

SUPREMACY

Scott-Taggart's
pz‘so“a\

choice for his

S.T. 500
1009 British

and dependable
as the Flag

-
0] ILI 3

lmm}!iinz,m

RESISTANCES

DUBILIER CONDENSER CO. (1925) LTD, DUCON WORKS,

R

VICTORIA RD., N. ACTON, LONDON, W.3
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With the new developments now availabie
Battery Sets can be made as sensitive and
as powerful as their equivalent types in

EXTRACT FROM A TESTIMONIAL.

S all mains” and with a purity of reproduction
pe:;jl:vul'u'be interested to learn that 1 shan Wh ! Ch cann °+ be sur P ass ed‘
Satteries. e n.T. Batiaty i cusetlEn B YOU CAN BE ABSOLUTELY SURE OF THE BEST RESULTS
a *Siemens Power™ 100 voit and was
purchased by me in November 1931, and //" )’0[/ (/S[

has been in use in conjunction with a
3 valve set since that date—a matter of

47 _months,
t am,
Yours falthfully,
(Signed) C.H.

FULL OPOWER

RADIO BATTERIES

THEY (OST NO MORE THAN ORDINARY BATTERIES

WRITE FOR FREE BOOKLET 667 OF UP-TO-DATE BATTERY INFORMATION

Advt. of SIEMENS ELECTRIC LAMPS AND SUPPLIES LTD, 38/9, UPPER THAMES ST, LONDON, &£.C.3.
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TELSEN
(lass B "

Telsen ‘Class B’ Output Choke each represent the

finest components of their respective types it is
possible to produce, providing, at reasonable prices, a
performance which is literally unsurpassed. Mr. John
Scott-Taggart, like many other famous set designers, has
shown his appreciation of this fact by specifying and using
them in preference to ail others.. What better evidence of
their superiority can you wish for than this ?

THE Telsen ¢ Class B’ Driver Transformer and the

TELSEN TELSEN
‘CLASS B’ DRIVER ‘CLASS B’ OUTPUT
TRANSFORMER CHOKE
Made in two ratios, covering the require~ For matching to M.C. speakers having
ments of all the ‘Class B’ Valves available either a high resistance speech coil or a
at present. low resistance coil and input transformer,
RATIOS D.C. resistance 220 ohms 8,6

Overall 1-1 ; Primarytohalf- per half-winding. Total in-
8 6 ductance 18 henries -

secondary2-1. Overall 1.5-1;
Primaryto half-secoridary 3-1

TELSEN
T A oo
G e RIESUT ??,;c:;trsocﬂ:gsnixm%ed i:s‘si"e pi:::e's‘; The illustration above shows the position occupied
: rm soldering tags. Terminals numbered A 1
:FANS’:gRMB: i e ccording tol Al IRIMIA, systens: by the Telsen ‘Class B’ Driver Transformer and

For matc to spea ers having - 2 1t ) ¢ s
lo?/v r:snstangce speech coils. , Rigid Type - - . o 1/6 Output Cheke in the builtsup P.W. ‘S.T.500.
Primary resistance 200 ohms 8 6 .=
per half-winding - Anti-Micro Type - - e 1/9

TELSEN FOR EVERYTHING IN RADIO

ANNOUNCEMENT OF THE TELSERN ELECTRIC CcO,, LTD., ASTON, BIRMINGHAM
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or are ultra-cautious, by all means wait
and hear someone else’s set. But if you
delay you may have to wait for your
components.

My advice is: Start your “S.T.500
to-day. I am sure you will niever regret
the decision.

Let us now go into more detail regarding
the reaction system of the «S.T.500.” My

last set—the *“8.T.400 ”—involved a reac-

tion chain in- which the anode circuit of
the detector provided reaction both to the
grid circuit of the detector and also to the
aerial circuit.

The reaction applied to the aerial cireuit
completed its circuit
back to the detector
valve via the differ-
ential anode coupler.

Changes in anodc

increase in volume apart from any - merits of
improved selectivity. ]
For the _daylight reception of weak .
signals I regularly use it, and even at other
times often use the aerial reaction only.

Unparalleled Long Wave Performance.

The results on the long waves are even
more stariling, since reaction on this wave-
band is notoriously bad on many sets. In
fact, the long-wave band, which in my

| opinion provides some of the finest and

most consistent radio- entertajnment to
be had, is treated with contempt by most
designers—chiefly, I think, because their

SO SIMPLE THAT ANYONE CAN BUILD IT
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of the correct tuning point. Could a more
ideal result be obtained ? No parched and
withering plant could sprout more quickly
and eagerly after an unexpected fall of
rain.

-The aerial circuit of practically every set
in Britain is robbed of the help which is
always given to the anode circuit. Yet
it needs the help more than its sister tuned
eircuit.

We designers recognise its need. We
know what a terrible load the aerial-earth
system is on the first tuned circuit in the
set. I believe I was the first to appreciate

" to the full the need to lift some of this

burden. At any rate,
Iinvented the series-
aerial condenser as
used not for tuning

4 + H

but for improving

1]

| A |
coupler, therefore, e
changed greatly the -t-

aerial selectivity.

reaction on both cir- ]

cuits. AR .—{_[

$ Moreover, reaction
on the aerial could X
only take place when
both aerial and
anode circuits were
in tune, and alter-
ations in tuning con-
sequently  affected
the reaction.

In spite of these
objections, which at
that time were re-
garded as insuper-
able, tuning the
*“8.T.400 *" presented
no great difficulty,
since the aerial re-
action could be cut
out and only brought
into use when the
other selectivity ! 4
adjustments fell just
short of complete
success and when
the desired station
bhad already been

tuned in.

-+

A heavily laden

man moves slug-
gishly. A tuned cir-

cuit connected to

the heavy load of an
aerial-earth. system

In the “S.T.500”

all these objections
have been removed
and aerial reaction is

b

-+

regort but as a per-
fectly docile and
advantageous aid
even to finding a station and bringing it up
to full strength. The complexities of the
former scheme—which were freely admitted
in my ‘“8.T.400” description—no longer
exisf.

Independent Double Reaction.

The reaction for the second tuned circuit
(i.e. associated with the grid of the detector
valve) is obtained from the detector valve.
The reaction for the aerial circuit is inde-
pendently obtained and is derived from the
S.G. valve.

This arrangement makes double reaction
extremely straightforward. The two tuned
circuits are kept wholly stable and either
may be made more selective quite inde-
pendently of the other. Sensitivity is
simultaneously increased, and whereas in
the *“S8.T.400” aerial reaction was used
-essentially to improve the selectivity, on
this set—the * S.T.500 ’-—aerial reaction
will be often used to provide a delightful

A great feature of this set is that its astonishinzly gcod performance is obtained while keeping the general
used, not as a last constructional design extremely simple. . 1 23
will be able to use their panels, screen, condensars, terminal strip, L.F. transformer, S.G. choke, and other

Those’ who may have

components.

circuits are stripped of the extra controls
which would give equal efficiency on both
wavebands. Since the god of simplicity
must be worshipped at all costs, the long-
wave band is offered up as a sacrifice !

Another reason why I favour aerial
reaction even over anode reaction is that
the damping of the aerial and earth is very
much greater than that of the anode.circuit
of the S.G. valve on the tuned anode circuit.

The aerial circuit—the first in the whole
set—is in the greatest need of help, yet
it is always the anode circuit which receives
the sympathy. Is it any wonder that the
aerial circuit responds with almost pathetic
enthusiasm as reaction is applied to it ?

As one turns the aerial-reaction knob
‘“ up,” one can hear the big aerial resistance
being wiped out and signals previously a
whisper rise in strength until majestic
volume is reached. And yet the same
signals will collapse. to nothing if the aerial

+

is sluggish. One can

malke the first tuned

circuit less so by

inserting a series-

built the ¢ S$.T.300

tuning dial is moved a degree to either side

== aerial condenser
; [ which separates the
aerial losses from
what, by itself, may
be quite an efficient

tuned circuit.
This arrangement
increases selectivity,
gz but will very greatly
decreasc signal
L R strength if the full
selectivity  benefits
Ry are to be obtaincd.
Itis a mixed blessing.
You can evade the
pressing  claims  of
creditors by placing
a big distance be-
tween you and them ;
but you will then
find it just as difficult
to collect any money
that others may owe

you.

The first tuned
circuit shirks the
burden of the aerial
circuit by placing a
small capacity as a separator. DBut the
acrial retaliates and says: “ Very well, 1
shall feed weaker signals to you.”

The aerial is like a tyrannous father who
supports a son who wants to live a free life.
The father says: ‘ You can cut yourself
adrift if you like, but I shall cut off your
allowance.” The son may therefore make
a bargain to have a little more freedom but
a smaller allowance.

or ‘“8.T.400

Fallacy of Shortened Aerials.

This is what happens on the average set.
The designer compromises between signal
strength and selectivity. The aerial may
be .an Old Man of the Sea, but, after
all, he does  deliver the goods. We
cannot do without the collector of
our signals.

A favourite nostrum for selectivity is:
¢ Shorten your aerial.” This quack remedy
lessens the aerial load but also reduces
signal strength. A series-aerial condenser

c
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LT egasase mansuea,

Aertai Losses are W’zped Out

GEECERUCAGEASNEEINZIO ce

is also to some extent a questionable tonic,
but if variable and on the panel you only
take it when really ill, i.e. when interference
on a particular station is bad.

If you have lopped off some of your
aerial you have to take your medicine
whether you are ill or well. When, on a
certain station, or at a certain time of day,
you know you could let things rip, you
cannot very well go out and extend your
aerial ; but on my sets you can get the
same effect by increasing the capacity of
the acrial coupler.

Gains.Without Losses..

But cutting off your signal étrength to’

spite your interference is regarded as in-
evitable. This is the eternal and infernal—
see-saw,  Signals up—selectivity down.
Seleetivity up—signals down.

Now, at last, the *°S.T.500 ** knocks the

see-saw off its hmges By applying reaction .

to the first tuned circuit we can wipé out
the aerial losses. The aerial can now be

brought closer to the tuned circuit; if a

series-aerial condenser is used this is done
by increasing the capacity of the condenser.
Without reaction the aerial resistance and
other causes of lossés would immediately
impair the sclectivity and fatfen tuning.
But the reaction not only restores the
original selectivity but provides'a far higher
degree of it. Morecver, not only does the
close connection with the aerial result in
very ‘much stronger signals, but the reaction
is now applied to these stronger signals and
makes them stronger still !

The sce-saw law under which we have
grovelled for so long is not only repealed
but actually reversed. Not only does
double reaction unshackle every bond-
servant of the harsh tyrant, but increased
selectivity is now accompanied by greater
signal strength.

It is, however, still possible, when de-
sired, to obtdin weaker strength while re-
taining equal %electwnty, since the aerial
cou‘prer can still bé reduced, and then will
feed less HL.F. into the set. Wide variations
in volume are thus possible.while main-
taining full selectivity.

When a person was' wasting away the
doctors of past centuries w vould apply
leeches to suck the life-blood of their
patients. The designer who wants greater
sclectivity on his aerial circuit proceeds to
starve it of signals! From now-on each
prescription will be as technically sound as
the other. ) !

To double the amplification of the S.G.
valve is an extremely difficult proposition.
But to muiltiply the strength of signals
fifty tiries in the aerial circuit by means of
aerial reaction is a simple matter. The new
reinforsed 51gnals will be amplified by the
S.G. valve in th& ordifiary way, and signals
of fifty -times the strength’obtained on an
ordinary set will be applied to the detector.

Benefits of Double Reaction.

Well begun is half done, This is superla-
tively true of a wireless set where all the
complications, difficulties, technical sub:
tleties and miscellaneous losses occur after
the first tuned circuit. A tainted spring will
pollute a mighty river. I want you fo start
well in your set. Build up-vour signals at
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_circuit :

the very beginning and filter out the
biggest portion of the interference before it
is amplified. You can do all this if you

_ apply double reaction to your set.

If you prefer to mumble the ‘shibboleths
of the high priests of simplicity you must
not blame me if you find difficulty in
getting adequate volume and selectivity.
If you leave till too late in the set the task
of sifting out the interference and increasing
the signal strength do not shift the re-
sponsibility on to me.

No parent would dream of underfeeding
a child and allowing it to grow up wild and
uncivilised, with the idea that when it was
ten years old the process of nourishment
and education could begin. Yet in every
single design you pick up the aerial circuit
is underfed and under- disciplined. Charity
on such sets not only begins in the anode
it ends there.

The principle of starving the aerial circuit

" to-make it more sclective’'is comparable to

‘A SIMPLE SCREEN
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The screen between the input and output of the

8.G. valve. _An ‘¢ §.T.300 >’ or *“ S.T.400 °’ screen
will serve, hut note the upper notch,
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a gardener lopping off most of the stems
of a plant so that it will require less water
to live. And, all the time, the little extra
trouble of carrying a watering-can would
turn the weakling into a flourishing plant
with a profusion of flowers.

My advice to you is to encourage the weak
signal when it first appears-in the set.
Give it reaction, which will build it up in
the critical stage of its progress. This
reaction will only build up signals in the
immediate vicinity of the desired wave-
length, so it is possible to make the desired
station tower over its former bullying
neighbours. The desired signal may then
be sent out into the world, i.e. ‘passed into
the set. It will experience further growth
and a final sprucing, but it has been
launched with every advantage.

The comparative merits of different
receivers is illustrated pictorially in accom-
panying diagrams.

Fig. 1 shows three aerial circuits. (1) is

a plain tuned circuit directly between aerial

.and earth. Rignal strength is good, but

selectivity is really terrible. You can try
it for yourself; improving the coil and
condenser will not make very much differ-
ence when the acrial load is a big factor.

(2) shows an aerial-coupling condenser |

in use. This will at once improve selectivity,
but as the capacity of the condenser is de-

esessacecsumssssezs

companied by a rapid falling off in signal

- strength.

This is the see-saw effect. Even if the
condenser capacity is made exceptionally
low you still have all the losses in the coil
and condenser ; therefore under the most
favourable conditions you cannot get more
than a fair degree of selectivity and, of
course, you will get comparatively very
little signal strength (especially as the wave-
length received inecreases), because the
aerial is almost diseconnected. 1f the aerial
coupler had a minimum of zero the aerial
would actually be disconnected.

Reaction Reigns Supreme.

The absolute theoretical limit of selec-
tivity is reached when the inductance and
condenser arc frce of the aerial load. But
this theoretical maximum selectivity is
not—and cannot be—anything but hope
lessly inadequate, hecause there remains—
and always will remain on any coil—the
heavy losses in the coil and condenser.

The trouble in many a set is that by the
time you have made it selective there is na
station there to select. Most sets do not
even have a variable-series-acrial condenser,
or else you have to fumble with a pre-set
buried somewhere in the sct and neither
intended for nor capable of use to suit the
conditions of interference which vary at

‘every degree on the dial on both wave.

bands and at every hour of the day.

But even if my policy of havm<7 the
control boldly to hand on the panel is
adopted the results are mean compared to
those obtainable with the ‘aerial-reaction
scheme of (3). The reaction coil R is fed from
the S.G. choke L, the reaction condenser
C, enabling the reaction to be adjusted
to the best value. The S.G. valve, of conrse,
also acts as an H.F. amplifier and feeds the
subsequent circuit, which is omitted for the
sake of simplicity.

Fig. 2 shows the resonance curve of
different acrial circuits using (a) an air-core
coil, (b) an iron-core coil of efficient design,
and (c) an air-core coil with reaction. The
height- of each curve represents the signal
strength obtainable, while the average
width of the “ mountain ” is an indication
of selectivity:.

In practice, the selectivity of the reaction
arrangement is very much higher, because
one can afford to cut down the original
signal strength and then bring it up wiih
reaction. By this method the amount of
interference at the base of the ‘* mountain »
in Fig. 2 becomes very small, and for a given
signal output from the speaker the selec-
tivity with aerial reaction is enormously

_greater than with any other method.

Fig. 3 gives some idea of the comparison.

Better Than Iron-core Coi's.

The general efficiency of aerial reaction
depends upon how etfectively the reaction
can .be applied. Theoretically one might
expect a circuit with full reaction to be
literally millions of times better than a
plain cireuit, since the circuit resistance can
be reduced to zero. There are, however,
certain practical and theoretical limitations
to the extent to which one can use reaction.

While seeking an efficient coil I had an

| ultra-efficient iron-cored eoil specially made
creased. the. improved selectivity is ac- !

(Continued on page264.)

¢
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Because results have proved them the mosi reliable valves in the world; because
performance has proved them the finest design in the world; because public choice
has proved them the most popular valve in the radio industry, three million aerials
today lead down to Mullard Master Valves. And three million aerials can't

be wrong.

ASK T1.S.D. Whenevar you want advica about your set or about your valves—usk L.S.D.—=MWullard Technizal Servicz Deparmani—always ot your service. You're under no

obligation whatsoever. We help ourselves by helping you.  Whan writing, whethar your prodlem is big or small, give every datsil, and address your env:lope to I.5.D., Refl. C.V.R

= !
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x
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P.M.IHL

P.M.12M

" LATEST 2 VOLT BATTERY VALVES

Mullard

THE -MASTER -VALVE

The Mullard Wireless Service Co:, Ltd., Mullard House, Charing Cross Road, London, W.C.2.
Arks




me. It
was far
better than
any coil the
public could
buy. ButIrejected
it. I found that an
improvement of 5,000
per cent over this best
iron-core coil was easily
attained with my aerial
reaction scheme.

The introduction of reaction in
the most effective way was a vital
problem in the “ S.T.500.” So it is, of
course, in any set; but when one attaches
as much importance to the merits of
reaction as I do, one is doubly anxious to
discover mew and better methods of
obtaining very smooth and progressive
adjustments and avoiding hysteresis effects.

Maintaining Phase Relations.

Reaction should be easy to handle, very
definite in its action, unaffected as far as
is possible by what is happening elsewhere
in the circuit, and one should be able toslide
out of reaction as smoothly and at the same
point as one slides into it.

It is essential that the vectorial rela-
tionship between input and output currents
of the reaction valve should be correct. The
angular phase difference usually alters with
the adjusiment of the reaction knob, the
wavelength being received, and the tuning
of the circuits.

The trouble is always greater when there
is an H.F. valve in the set, there being two
tuned circuits and two valves contributing

fiome |
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reaction. I am
speaking now of
every receiver. The
reaction contributed
by the first valve is of
the unwanted inherent type
which is apt-to .play havoc not
only with the stability of the set
but with the smoothness of the
desired reaction provided by the
second valve.

The “S.T.500°° makes the inherent
reaction negligible, introduces reverse re-
action, balances out this reverse reaction
and then proceeds to apply with absclute
phase precision the wanted reaction on to
the aerial circuit. This circuit and its adjust-
ment simultaneously provides the best con-
ditions for reaction on to the second circuit
from the anode circuit of the second valve.

Exceptional Smoothness of Operation.

- The technical aspects of my Ralanced
Phase Reaction system will be deseribed
elsewhere. For sheer simplicity and smooth-
ness of operation I have never experienced
anything like it. Incidentally, when either
reaction control is increased until oscillation

occurs the set gives no grunts or “ rasp-
berry ” noises.
The “8.T.500,” however, combines

greatly improved reaction arrangements
with astonishing docility.

The fact that the first valve is of the 8.G.
type and that it operates solely as an H.F.
amplifier is an important factor accounting
for some of the smoothness and effective-
ness of the aerial reaction. The anode
impedance is very high, there are no fluc-
tuations in characteristics due to rectifica-
tion and the dynamic characteristics of
the valve are straight.

Where Your Present Set Fails.

The merits of aerial reaction become
increasingly striking as wavelength de-
creases. Answer this : Do you find that
the bottorn haif of your dial or dials is
much less selective ? Are stations below half-
way more ‘‘under the weather *’ ?

If your answer is yes, try the ¢ S.T.500,”*
with its aerial reaction. The blanket over
the lower half of the dials is lifted. The
“ sticky half ” loses its stickiness.
(Continucd on page 269.)
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COLVERN

LIMITED,

MAWNEYS

COLVERN COILS WERE USED
IN THE ORIGINAL ‘‘S.T.500"

That means to say that when you use
Colvern coils in your set you are
assured of resuits identical with those
obtained by Mr. Scott-Taggart because

EVERY COLVERN COIL . IS THOROUGHLY

TESTED AND GUARANTEED TO BE

IDENTICAL WITH - THOSE - EMPLOYED iN
THE ORIGINAL RECEIVER.

TypeS.1.500". Price 8 pair__

COLVERN SPECIALISE IN COILS

ROAD, ROMFORD, ESSEX.
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Complete Kit of
parts, less valves

|

[

DS bt
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KIT A

and cabinet.

£4-5-0

LIST OF PART%

Telsen Driver Transfermer 1-1
Telsen Class B Output Choke
Ready Radio -0001 Diﬁerential
Condenser .

Wearite Radmgram ?wntch
Ready Radio S8.G. Binocular Chole
Ormond -0005-mfd. Variable Con-
densers

-0005 Log La.w Cnndensers 5
T.C.C. -0005 Tubular Condenser
Pr. Ready Radio S.T.400 Coils
Varley Niclet Transformner .. .
W.B. Universal Valve Holder
T.C.C. -0005 Mica Condenser
Push-pull Switches.., ..

250.chm Thermitm Raensumce
Ready Radio Reaction Choke
Bulgin 7-pin Valve Holder .. .
Ready Radio l-meg. Grid Leak
Grid-Leak Holder ..

Ready Radio -0003-mfd. Differential
Condenser .

T.C.C. l-mfd. Fixed Condenqers

Lype 50

T.C.C. -005 Tubnlar Condensex?
T.C.C. 2-mfd. Condenser .. ..
Toggle Switeh.. ..

J.B. -00005 Baseboard Preset Cond
J.B..-0001 Baseboard Preset Cond.
10,000-ohm Thermium Resistances
5,000-ohm .

Ben]auun 4.pin Valve Holders
0 Belling-Lee type “ R ” Terminals
S.T.500 Screen

Pr. Panel Brackets

Piece Aluminium Foil .
Baseboard 16 x 12in. ..

Panel 16 X 7 in. .. .. ..
Terminal Strip, 16 x 1} in.
Wander Plugs R
Packet Jiffilinx e e e

Flex, Screws, etc.

4
1

Valves, as apeclﬁed“
Direct Radio Cabinet, Walnut

desired.

KIT B

Complete Kit of
parts with valves,
less cabinet.

£6-6-6

(-]
(=

£9 14
Any component can he supplied separately

E.M. PLUS 4

(Design based on the famous
EVERYMAN FOUR.)

A new straight-four employing the most efficient
coils that can possibly be made. These coils cannot
be obtained in any other set—they are exclusive to
the EM. Plus 4, and are made specially for it.
Gives superhet selectivity without any of the
usual disadvantages. Amazing range and sensi-
tivity with beautiful quality. Very easy to build
and operate-—single-knob tuning with the efficiency
of multi-control eperation. Circuit consists of
variable-mw _ screened grid, detector and 2 L.F.
stages for battery operation. Beautiful eabinet of
modern design with spgee for M.C. Speaker and
batteries.

Build the E.M. Plus 4 and try it for 10 days—if
you are not convinced that it is the finest four-
valver obtainable, return it and we will refund
your money in full.

KIT C

Complete Kit of
parts with valves
and cabinet.

£7.14.0

USE COUPON
ON NEXT PAGE
AND OBTAIN
YOUR COPY OF
“EVERYMAN
RADIO

AMAZING

 OFFER TO

CASH
GUSTOMERS

1 0-Days’
Free Trial

| in your home

T
] KT A RECOMMENDED
s, . :
X ACCESSORIES
8 6 1 £ s, d.
(leSS Valves and Cablnet) Pertrix 120 volts.. .. .. .. . 1 ©
1 g £5-9-0 Pertrix 120-volt Super Capacity 15 6
3 0 . Ever Ready 120-volt Winner 11 0
KET B Ever Ready 120-volt Popular .. 15 6
15 0 . . . Pertrix 9-volt Grid-Bias Battery 1 3
e (with Valves, less Cabinet) Ever Ready 9-volt Grid-Bias Battery 10
8 6 £7- ‘l 4-3 Block 120-volt Plateless Accumulntor
7 6 KHT C 5.000ma/hrs. .. 315 0
1 0 Block Plateless Accumulato ] 2 \]t.
) g 80amp/hrs. - Sl 11 8
i : Exide 2-volt Accumulnton DF. G. 8 6
, (with Valves and Cabinet) Atlas Eliminator Type C.A.25 .. .. 213 8
Regentone Eliminator Type W. LF, 215 0
1 6 £9- 1 4"3 Blue Spot 20P M. Pernlnzznt Magnet
6 Moving-Coil Loudspeaker with in-
6 put transformer .. 112 6
5 USE ORDER FORM ON NEXT PAGE. Blue Spot 99P. M. Permanent Magnet
6 Moving-Coil Loudspeaker . 219 6
5 o DIRECT RAD'O LTD. L%)ch Permanent lFIB.[znet Mowng
159 BOROUGH HIGH STREET [ (o Speaker typo200 .. .. 115 0
2 6 Baker’s Selhurst P t N t
s LONDON BRIDGE, S.E.1. Speakor . cooenentd s BE 0
1 0
1 0
1.0
1 0 Meteor S.G. All-Wave Kit, with- Cossor Model 341 3-Valve Kit,
1 8 out valves £210 0 with  Valves and Cabinet,
g g Meteor S.G. Kit, with Valves e4 1 3 Balanced Armature Speaker .. £6 7 6
303 Kit. Slmple to build ; only thaccic K3
] g e connedh V\;i thout Telsen Class B4 Chassis Kit only - £3 17 6
1 6 valves .. . X .. £1 15 0 Ferranti Class B Super-Power
5 8 303 Kit with valves £917 9 Convertor, with valves .. 8 3 0
} g Lissen 7-Valve Superhet Chassxs Epoch Moving-Coil Speaker and
1 6 Model, with valves £8 17 6 Class B Unit, with valve .. £8 3 0
; g Lissen Skysecraper 3, with valves £4 9 6 (Celestion P.P.M.19 Permanent- |
0 Station Master Four, with valves £4 6 @ Magnet Loudspeaker, with
5 Telsen Super Six, complete with tapped output Transformer .. £2 7 g
T valves .. : £915 6 Gorard  Automatic  Record-
$.T.400, complete th . .. £4 17 6 Changer, Universal Model . £10 17 8
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Kits and Sets

direct from |
Designers to

purchasers

s8UY DIRECT
and

e, s e . B e . S o I

Here is the greatest offer ever made to
the Radio Public. New Kits and Sets of
outstanding design and possessihg all
the latest improvements and many
exclusive features at amazingly low
prices. Why ? Because we offer you
the opportunity of buying direct, so
that you are saved ail the usual middle-
man’s profits. Never has such wonder-
ful value been offered ; never have such
remarkable Sets and Kits been avail-
able at such astonishingly low prices.

And you.can prove it for yourself with
complete safety and confidence. If you
are unable to call at our Showrooms at
London Bridge to see, hear and test
these wonderful Sets for yourself, we
offer them to you for 10 days’ free trial
in your own home.

This unique offer is proof of our supreme
confidence that youwill be delighted with
the Set you choose, and want to keep it.
If for any reason you wish to, return it
to us within 10 days, your money will be
refunded in full without question.

DEMONSTRATIONS DAILY.

If in London, call at our showrooms at
159, Borough High Street (2 minutes
from London Bridge Station) for a
demonstration of any of these models,
or any other Set in which you are
interested. If unable to call, post
coupon at once.

PROMPT DISPATCH.

There will be a big demand for these
Sets. First come—first served. Order
at once for prompt delivery.

INQUIRY COUPON. ! ORDER FORM.

SAVE POUNDS |

i To DIRECT RADIO LTD., t59, Borough High Street, S E.1. .
As I ain unable to call at your Showrooms please send me full details of | Please dispatch to me at once
(DR s s boas 0608080 & B06 000060500 8636 H:5000

' (Please fill in name of Kit or Set in which you are interested.)
Please state if you require particulars of our Easy Payment Terms

DIRECT RADIO ALL-ELECTRIC(A.C.) SUPER-
HET (5 valves including rectifier). Employs a
new circuit possessing many special features.
Sereened-grid detector-oscillator, variable-mu
LF. amplfier, screened-grid 2nd detector and
pentode output ecmbine to give maximum
efficiency obtainable and superior to many set3
employing more valves. Special LF. circuit
eliminates second-channel interference. Amazing
range and selectivity with 2-watts specch power
in moving-coil speaker. Single knob tuning;
combined wave-range and on-off switch ; volume
control. In beautitul cabinet of superb finish
and modern design, fitted with high quality
M. Spealer.
Only 104 guineas in oak cabinet.
In walnut, mahogany or limed oak cabinet, 10/-
oxtra.
Also available as a battery model at same prices.
DIRECT RADIO ALL-ELECTRIC (A.C.) SUPER-
HET RADIOGRAM (5 valves including rectifier).
A super-het radiogram possessing all the special
features described above and fitted with electric
gramophone equipment and high-grade pick-up
giving most realistic tone. No photograph ean
do justice to the heauty of the cabinet design
and workmanship. You must see it for your-
self. All controls concealed when cabinet is
closed. When opened the radio and gramo-
phone equipment ave at just the best height
for easy operation.
Only 15 guineas in oak cabinet.
In walnut, mahogany or limed oak cabinet,
1 guinea extra. .
DIRECT RADIO 3-VALVE MAINS SET (2 valves
plus rectifier). For superb tonc from local stations
and a choice of the more powerful foreigners you
cannot do better than choose this wonderful set. All-
electric—no trouble : just switch on. Easy to oper-
ate, very sclective. Beautiful cabinet. High quality
speaker, giving exceptional tone. Only three con-
trols—combined wavechange—on-off and selectivity
control (a most useful feature), tuning and reaction
volume.  An ideal domestic receiver, yet responds
amazingly to those who want distant stations.
Only £5 19 6 in oak cabinet.
In walnut, mahogany. or limed oak cabinet, £6 7 6.
DIRECT RADIO ALL-ELECTRIC RADIOGRAM (3)
valves plus rectifier). For real life-like quality and
volume, this is the set you want. Will fill a house or
a hall with mnsic as loud as the original. Ideal for
dance-halls, restaurants and hotels, vet equally suit-
able for the house because volume is under complete

.control.- Principally intended for local reeeption and

gramophone reproduction it is, nevertheless, capable
of giving a good selection of foreign programmes at
exceptional strength. All-electric, with clectrieally
operated gramophonc. All eontrols concealed when
lid is closed. Radio and gramophone are placed at
the most comvenient height for easy control and
record changing. Very solidly constructed through-
out, the cabinet is specially designed to give a large
and rigid baffle area, so that tone is delighttully rich
and full, with beautiful bass reproduetion.

Only 11 guineas in oak cabinet.
Intmahogany. limed oak or walnut cabinet, 1 guinea
extra.

’ @
D]

159, BOROUGH HIGH STREET,

LONDON BRIDGE S.E.1

[ To DIRECT RADIO LTD., 159, Borough High Street, S.E.1.

""" (Please state vollage required.)

I enclose full cash payment of
This order is sent on the strict understanding that if 1 return the .goods |

supplied within ten days in good condition you will refund my money in full. i
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Better Class Buis.

MARCONI | )

Marconi B21 brings better 'Class B’
performance to all battery sets
because of these important features :

& It operates with grid bias. Hence quality is beiter
because the anode current cut-off is less sharp ard
the currenis in the two halves overlap. This reduces
spurious oscillation and gives less distortion at low
output levels.

@ TFor the same reason and also because iwo giids are
used in each half, the sensitivity is higher, because
the input impedance is higher and less power is
needed from the driver valve.

@ Greater overall magnification, because it is possible
to use driver transformers having a higher ratic than
those aliowable with the zero bias type of vaive.

& Shaped bulb and rigidly interlocked electrode system
with top support means greater accuracy of matching
—important in push-pull.

MARCONI VALVES FOR USE WITH B21

Marconi VP21 — The first Variable-Mu battery H.F. /
pentode, for all up-to-date circuits 15'6

Marconi S24 — High Efficiency straight screen grid 15/6
Marconi VS24— High slope Variable-Mu screen grid 15/6

Marconi HL2 — Non- microphonic triode detector ... 7’-

Marconi L21 — High Efficiency Class B driver for /
normal use i 7-

Marconi LP2 — Power valve and Class B driver for /
sets where full output is needed ... 8'9

For full details and lists send this coupon to The Valve Depariment, The
Marconiphone Company, Ltd., 210-212 Tottenham Court Rcad, London. W.1,

B MARCONI VALVES

the choice of the experls

P.W. 21/10/33
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Many London listeners with their present
sets may find that above London Regional
things are fairly simple, but below L.R. it
ig very diftficult to get good results. London
National is the trouble. It causes far more
blot-outs than the Regional, although, if
anything, it is often the weaker station.

But just north of Hyde Park I am able
to cut out the National and receive Frank-
furt clear. As Frankfurt is London’s next
neighbour lower down, this is a feat. With-
out aerial reaction one can hear nothing of
F¥rankfurt, and the dial has to be turned a
considerable way before one gets a good
station.

Frustrating H.F. Resistance.

The *“ 8.7.500 ’ can be operated as an un-
selective receiver since all controls are full
range in operation. As the selectivity
controls are brought into action the selec-
tivity improves. The way stations—
perhaps never heard before—spring up on
the lower half of the dial will prove a con-
vincing test of the ability of aerial reaction
to “clear the air.”

If you find that your National *“ spreads
more than the Regional my aerial-reaction
scheme is more than ever indicated. If
good at the top end it is even more needed
at the bottom.

The percentage that a separation of
9 kilocycles is to the received signal
becomes less and less as wavelength de-
creases and the high-frequency resistance
of the coil and tuning condenser losses
rapidly increase with frequency, ie. as
one tunes * lower.”

Think of the great thick wire or even
tubing that is used for every short-wave
receiver. It is all in the effort to reduce
“ resistance.”

In a broadcast receiver the rapid rise in
the selectivity-destroying resistance as wave-
length falls can be frustrated by aerial re=
action and by aerial reaction only.

9

Multiplied Selectivity.
The maximum effect of the “ S.T.500°s »
selectivity is obtained when both circuits
are brought to their most selective condi-
tion, i.e. when reaction is applied to cach.
The full selectivity will only be necessary
in extreme cases, but as ether conditions
become worse the average degree of
selectivity you will use will increase.

In any receiver the overall selectivity
is due to the multiplied selectivity of
its separate tuned circuits. If you
drew the curve showing

tuned - anode circuit,
the overall selectivity
curve would be obtained
by multiplying the magnifi-

cation ordinates.
The enormous cffect of the
resistance of the two circuits
may be seen from the following
figures taken from a radio text-
book. With an aerial-circuit resistance of
16 the amplification in that circuit was
17 times the aerial-input voltage. With an
anode-circuit resistance of 50 ohms the
amplification given by the valve was
16 times, making a total amplification of

272 for the combination.

Keeping the aerial circuit the same, but
reducing the anode-circuit resistance to

2 L e L
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aerial circuit magnifica- . ' i . Ny P
tion for different signal A H Jrazas e EEs=N a
frequencies and = then ST T ] e L HH 25
drew a similar curve = o 22 HH R 23

showing magpification of
the S.G. valve and its

wi'h all conditions all the {ime is the measure of it3 performance.

The speed a car can maintain is an indication of i's performance capabili'ies, and similarly with the “ S.T 500 » i's ability to cope
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Make This Your 1934 Set and Get 1936 Performance

1-5 ohms by means of reaction, the total
amplification was increased from 272 to
about 7,000 times !

This startlmg result ig a practical proof

of the ‘merits of anode-reaction, but my

whole point is that aerial reaction will
give an equally . startling result. The
amplification of the aerial circuit depends
on the resistance. If we halve the resist-
ance we double the amplification.

Proved in Half a Minute.

If we reduce the aerial-circuit resistance
to half an ohm by reaction we should get
signals 32 times as strong—i.e. an amplifica-
tion of 544. And this is before the signals
are amplified by the S.Gl..valve! If we
apply more reaction—as is easily done on
the *“S8.T.500 —the figures become even
more remarkable.

Since the overall selectivity of two tuned
circuits is due to the multiplication of the
amplification ordinates,. any improvement
of aerial-circuit selectivity will
pay handsomely.

Onan aerial circuit of 16 ohms

T

ssgssacase

the snmplest operation in the world : aerial | amplification.

reaction.

Try for some other station. It may be
not only obscure but buried in a morass
of inferference. It may have a precious

programme covered by the undergrowth of .

sprawhng stations.

Here is a clear cas¢ for aerial reaction..-!

The interfering stations on either side cling
stubbornly at first to the desired station.
As the latter’s volume increases with
reaction, the. jamming stations begin to
lose their grip and slip away as the desired
programme_emerges triumphant. Aerial
reaction !

Whether you are seeking stronger signals
or a purer programme, aerial reaction is
so effective that you may tend to forget
anode reaction. Many readers will probably
prefer to use aerial reaction first and leave
anode reaction at zero or a small value.
The set is then almost as simple to operate

as a detector and L.F. receiver. The anode'

IF YOU DRILL YOUR PANEL

They are then efficiently
amplified by the S.G. valve and afterwards
undergo further- amplification by the aid
of anode reaction. After this triple mag-

_ nification they will ‘do more than Justice
-to the Class B output arrangements. 7Can

the same be said for other Class B ““fours ” ?

What Class B Must Have.

There is a more subtle reason for requiring
adequate H.F. magnification. It is this:
If the -H.F. amplification is insufficient,
good quality is impossible. If you choose
your Class B * four ”” without regard to the
vital question of sensitivity you will find
that not only are your foreign signals
unexpectedly weak but unha ppily distorted.

The sensitivity of the “S.T.500” is high,
to begin with. It is increased, by the use of
aerial reaction” and- by .the additional
advantage that a bigger aerial input can

_ be arranged since the extra aerial-load effect

can be wiped out by the aid of reaction :
" a double ‘advantage already
explained,
It is because I can afford a

resistance the amplification of /6" - - blgger input that I now use an
a desired station was 17. An = 1= = : : input-aerial condenser ~ore .
undesired station of equal == & Jl ' _ | than ten times the size of those
strength but 9 kilocycles off . Seoum 2 i & 9 in my previous séts. A It is now
was amplified 9 times. In other # | el ¥ %04| | | 0005 mfd. as against -00004
words, it was more than half as ET " mfd. Thé normal dlsadvantages
strong as the wanted station ! e ! % — of large .capacity disappear with
But the designer of this receiver ” a D I__ aerfal reactlon and the advan-
applied reaction to the anode [74~ t\lr.{g.om i f/éa/“ P71 tages’ (mcludmg improved signal
circuit, and relied on this pro- % | strength) are multiplied.

cess for selectivity. The valve £ pra Souj 3% [ %044 ‘The relative merits. of four
and anode circuit now amplified Pare 2ty w2 L =S "’0"" L types of circuits can be seen at
the desired signal 400 times and bt L. \r 7&. o 5 ;3 a glance in Fig. 4. There are
the interfering signal only 30 5% d i e ,«# ! two tuned circuits (aerial and
times. o k%’éO/A_ N %nna } anode) in each "diagram, and
intseilf:‘&gty si"g;ilss c(‘;gt‘:'?lg t}l‘;i  Back O Panec Dinemd O/AG@AM the amount of interference in

respect to the desired one. In
the above example the aerial
circuit cuts the interference
down by less than a half; the anodé
cireuit, with the aid of reactlon, cuts it
down to a thirteenth of its value.

What is regularly done on the anode
circuit can be equally effective on the
aerial ecircuit. But no one does it!
The constructor — untrammelled by
‘¢ simplicity > — can do it, and I show
you the way.

Multiple reaction means multiplied selec-
tivity. Half a day could be spent in mathe-
matical explanation, but half a minute on
the set will -bring you proof.

Triumphs of Aerial Reaction.

Listen for some obscure station—perhaps
a feeble Russian—on the ‘‘S.T.500.” The
dials are correctly set, but everything is
silent. Anode reaction fails to help, but is
left- at a medium value. Lock at that
knob at the left bottom of the panel. It is
the aerial reaction. Turn ‘‘up ’’ the knob
a little and slightly tune the aerial dial.
The station emerges. Increase the aerial
reaetion. Signals swell up. Note that the
set throughout is as stable as a rock. The
music now fills the room.

Turn back the aerial reaction. Other
stations may still be excellent, but the
obscure station has ~sunk again into
obscurity. Yet it can be conjured back by

This drilling diagram shows the back of the panel.
is of the back of the pamel, not the front.

the back, and the main holes from the front.

circuit is then flatly tuned and searching
is extremely easy. But, of course, anode
reaction will often be needed. )

The high performance of the ‘¢ 8.7.500 *
is due chiefly to multiple reaction pro-
ducing multiplied selectivity simultaneously
with multiplied signal strength. Add per-
fected Class B to what you have got so far,
and you can imagine the performance of the

_set !

This, perhaps, is a good point at which to
remind readers that Class B is not a
sensitive arrangement. It will give a big
output, but it requires a fully adequate
input. A steam roller is a * powerful ”’

Note particularly that it
Pilot holes are first drilled from

piece of apparatus, but you could not drive

it with a 1 h.p. motor-cycle engine.
The ordinary four-valve Class B set—and
its number is and will be legion—will work

loudly on a strong signal, but disappoint-.

ment will be experienced on weaker
stations. Let every reader be warned.
Four valves are the fewest you can use
if you are to enjoy the merits of Class B, a
three-valve set being worse than a det. and
2 I.F., except as a local-station receiver.
The weak link even in all four-valve
Class B sets will be in the lack of sensitivity.
In the “ 8.T.500,” however, we amplify our
signals many times by reaction before ever
they are applied to the S.G. valve for normal

L

cach circuit is 1llustrated by
c1rcles Oue circle means that
one station- only is heard, i.e.
‘the ‘desired signal. A second
circle indicates that there is some inter-
ference, while several circles indicate more
interference—perhaps by several stations.

The more circles, the more interference,
The circles in the anode circuit represent
the currents there, and therefore the overall
effect of the two circuits. The top circuit
shows a simple H.F. arrangement with no
reaction at all. Some attempt at selectivity
is made, and the anode circuit helps, but
results are poor. The second circuit (b)
shows the same circuit with reaction on the
anode circuit ; aerial-circuit interference is
the same as before, but improved selectivity
of the anode circuit is illustrated by fewer
circles.

Approaching the Ideal.
This type of circuit is representative of

_ most designs offered to the home con-

structor, although a series-aerial condenser
is often added.

The third circuit (c) is similar to my
“8.T.300,” a simple and effective three-
valver. Aerial selectivity is improved (but
only up to a point and only with loss of
signal strength) by the variable acnal-
series condenser. The arrangement, in' ‘my
opinion, still represents the best that can
be done without aerial reaction. The

(Continued on page 272.)
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TELSEN
ST400 COILS

for Mr. John Scott-Taggart's

IHlustration below shows
the position occupied by
the Telsen ‘S.T. 400’
Coils in a built-up
‘S.T. 500’ Receiver.

S.T. 500 by Mr. John Scott-
Taggart, the Telsen S.T. 400
Coils have been specially designed for
their purpose, to ensure immaculate
performance with enduring efficiency.
The Aerial Coil consists of plain long
and medium wave windings connected
in series, with a separate reaction
winding,the Anode Coil having alarger
reaction winding connected to the earth
end of the main winding. The Anode
Coll is supplied complete with two
brackets and the necessary '

screws for mounting. —

Price per pair

TELSEN FOR EVERYTHING IN RADIO

ANNOUNCEMENT OF THE TELSEN ELECTRIC co., LTD., ASTON, BIRMINGHAM

RECOMMENDED for use in the
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anode circuit employs my differential-
anode-coupling system with reaction, and
is therefore highly selective. The aerial
circuit—as in all sets—is the weak point
and tends to let through some interference.

Making it Hard for Gate-crashers.

The bottom circuit (d) is the elementary
form of my present set—the *S.T.500.”
Aerial reaction is employed and * front-
door ” selectivity is enforced. The single
circuit will not alone keep out all inter-
ference, but when the anode circuit has
had a second “ whack” at interference
the result is only one circle—representing
the currents of the desired station without
interference.

I have spoken of multiplied selectivity,
and explained how any improvement in
‘signal strength or selectivity, if carried out
on ihe hitherto neglected aerial circuit, will

be multiplied by the S.G. valve and its
anode circuit.

Let me give a simple illustration to
explain multiplied selectivity. @We can
regard each of the two tuned circuits as
gates to a mansion. The aerial circuit is
the outer gate, while the anode circuit is
the inner gate.

First consider a receiver with a single-
tuned circuit without reaction (as in-a
simple crystal set). We can compare this
circuit to a wide gate to a mansion. An
invited guest (the desired station) finds
himself surrounded by a crowd of gate-
crashers (interfering stations). The gate-
keeper may turn a few back, but the man
with a ticket will find that a crowd of
rowdies enter the mansion with him.

What steps can we take to ensure ad-
mission by ticket only ? We can narrow
the gateway so that a big crowd cannot

get through. In technical terms, we im-
prove the selectivity of the aerial circuit.
We can only do this up to a point by
lessening the aerial load or by using
iron-core or other efficient coils, or by

both methods. An immensely more
effective method is to use reaction, but
the gate even then is not one-station wide.

Improving on Normal Practice.

The gatekeeper is liable to be over-
powered by muscular interfering gate-
crashers. So we establish a second gate
through which visitors must pass and show
their credentials. The second gate is, of
course, the second tuned circuit. The first
gatekeeper may let a few rowdies through,
but the second gatekeeper can tackle them.

The guard at each gate may, if the crowd
is large and turbulent, require strengthen-
ing. This is equivalent to increasing the
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selectivity of each circuit.

The normal practice is
to have a wide, poorly
guarded outer gate (ordi-
nary aerial circuit) and a
strongly guarded narrow
gate (anode circuit with
reaction). My own pro-
posal is to narrow the
first gate and put a
very strong guard there, i.e. to keep out
the jostling crowd before they get into the
grounds. I retain the narrow second gate
and its guard, and thereby permit only the
desired guest to enter the house.

Narrowing the Gaps.

In other words, I apply reaction to both
circuits separately, and thus keep the bulk
of interference out at the very start. The
bit that may get through is cut out by the
second circuit.

The merits of the double-gate arrange-
ment can be fully appreciated by a study of

Fig. 5. These illustrations represent (1)
an ordinary single circuit with reaction,
(2) an aerial circuit without reaction
followed by an anode circuit with reaction,
and (3) the “S.T.500” with reaction on
both circuits.

In the top figure there is a wall with a
gapinit, and to therightis anet. A group
of men in a semicircle each have a football
which they have to kick through the gap
in the wall into the net. The footballs
represent signals from different stations,
the gap in the wall represents the degree of
selectivity of the circuit, and the net repre-
sents the output signals from the set.

A man at D can shoot through the gap
straight into the net. This isequivalent to
the desired station. But men at E, F, H and
J can all shoot into the net.

A very wide gap makes it easy for anyone
to “score ” ; it is as if goalposts were very
wide apart. A tuned circuit with little or
no reaction admits many undesired stations.
1f- we apply reaction effectively, however,

273

we narrow the gap, and this makes it-more
difficult for footballers at F- and J to get
the ball through.

Those further round will be unable to get
the ball through.

As the gap is narrowed only the foot-
ballers near D will score. The semi-
circle, in fact, represents the tuning dial.
Only stations near the tuning point will
affect the speaker.

The Stone Wall Circuit.

Interference on a single circuit, even with
reaction, will be great, so we introduce a
stage of H.F. amplification, thus providing
a fairly flatly tuned aerial circuit and a
sharply tuned anode circuit. This corre-
sponds to having to kick the football through
two gaps. This is shown in the second
diagram (2) of Fig. 5. A large gap in a
wall is followed by a small gap in a second
wall. The man at D has only to kick
straight ahead and his ball will pass through
both gaps and so into the net.
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Everyo‘ne= I/f/'ill Envy You

“S5.T.500"

A man at E or H will also be able to
score a goal. . But a man at F or J will be
able to get the ball through the first gap
with ease, but not through the second
zap ; the second wall will act as a barrier.

In a wireless set of the ordinary two-
circuit type the - tuning on the aerial
circuit is flat, and on the anode circuit is
sharp. Selectivity is' better, but stations
on either side are liable to get through.

In the «S.T.500,” however, I narrow both
gaps as in the bottom diagram. The first
gap permits some interference, but far
less than in the preceding arrangement ;
such interference as gets through the
first gap (i.e. circuit) is, however, stopped
by the stone wall of
the second circuit.
Just as only a man
standing at D can
shoot a ball into the
net, so only a single
station at any point
on the dial can pro-
duce an effect on the
speaker.

Multiplied selec-
tivity may be illus-
trated in several
other ways. Try this
experiment. Place a
table-napkin ring on
the table about a
foot from the eyes.
Close your left eye,
and with the right
look through the
ring at some object.
Move your head to
either side. Note that
there are several
positions from which

what other designers are doing : - they
provide a big, wide, easy first hoop for
their signals, and so interference finds its
way into the speaker,

Alternative.Operating Methods.

The amount of interference shown by
shadows . on aerial and anode dials is
shown in Fig. 7. In each case there are two
tuned circuits, and the second dial indicates
the overall selectivity. @ The top pair
shows two circuits without reaction—an
arrangement rarely if ever used by the
home constructor,

The second pair shows reaction on the
anode circuit only ; results are much better.

Your

handling the set for the first time. It may
take you half an hour to learn to get the
‘best out of the controls, but I am going to
tell you all the simple rules. It is quite

| unnecessary to know the technicalities of'

the operations but obviously I would prefer
constructors to “know what is happening.
_ Life is certainly simpler living in a tent
in the Sahara or in an ice:house in the
Aretic, but for real comfort and future happi-
ness it is probably better to live in a cosy,
well-furnished house even if it is necessary
to open and close a few doors.

It is simpler to have a cold bath (with
single-knob control), but personally "I
am glad I learnt at an early age to adjust
to a nicety the h.
ande. !

A considerable
degree of selectivity
can be obtained by
the proper use of
three or more tuned
circuits. But this
involves more H.F.
valves, or else a loss
of signal strength
which can, in any
case, not be afforded

_AND NOW TO ENJOY YOUR “S.T.500”!

you can see the object through the ring. | The bottom pair are the dials of the

Now place a second ring about two feet
beyond the first ring.

Place your head (keeping it the” same
distance away) so that you can see the
object through both rings. Now move your
head to each side. You will find that
you can only see the object with your
head in one position. This is equivalent
to greater selectivity in a wireless set.
The smaller the rings the more striking
the experiment..

Some Simple Analogies.

If football is too strenuous let us play
‘croquet. A group of players can knock
a ball through a single hoop from quite

wide angles, as shown in the top diagram -

of Fig. 6. The wider the hoop (the. more
‘unselective the circuit) the more people
could knock their balls through.

But suppose the problem is to hit the
ball through two hoops in a line. Only
one person can get through both hoops,
and his ball must be in line with the two
hoops, as shown in the bottom figure. If
another player (I or F) to one side (inter-
fering station) tries he may get through
the first hoop (first circuit), but will fail
at the second hoop (second circuit).

If we made the first hoop much wider
than the second, several players, instead

of only one, could shoot through both.

hoops ; this is shown being done in the
sccond picture of Fig. 6. This is exactly

|

“S8.T.500.” Aerial reaction is now being
applied, thus greatly increasing aerial selec-
tivity and therefore the overall selectivity.

The amount of * spread on each dial of
the < S.T.500" is completely under control,
whieh incidentally makes the set so easy
to use when finding a station. One can
operate the «“ S.T.500” in two ways : Lither
it can be set for maximum selectivity ;
hair-breadth tuning is then necessary,
and the.inexperienced man may experience
difficulty in finding a desired station
which will emerge from silence into full
power and back to silence in a single
degree of the dial.

Or he can use the receiver so that tuning
ig flattish. The station is then very easily
found, but will need a little cleaning up.

Advantages of Panel Control.

By a movement of the selectivity controls
the interference is ¢ sandpapered ” off
and the station is then french-polished !
The cleaning-up process may take ten
seconds or in a very bad case fifteen
seconds. You. hear the wanted station all
the time.

« The process is like polishing a silver
vase. 1f ultra-selectivity is used, to begin
with, it is like having to hunt all over the
house for the vase ™

The advantages of having a full panel
control of the selectivity of each ecircuit
are fully appreciated within ten minutes of

on a four-valve
Class B receiver.
Screening and gang-
ing become neces-
sary, and the chance
of success is greatly
reduced and a loss of
signal strength is cer-
tain through ‘ mis-
ganging wastage.”
Band-pass circuits, if
used, present further
opportunities for
complication loss and distorted peaks.
Fewer and better circuits was my motto in
designing the ““S.T.500.”

# Although I frankly admit the ““ S.T.500 »
lends itself to hotting-up in the hands of
the user, yet this has been my very aim.
The hotting-up process is, however, very
simple and there is nothing chancy or
tricky about it. The set starts where the
conventional type ends, so that you can
always convert the “‘S.T.500* into a
‘“family bus *’ by setting all the controls
to normal.

The Cost of Caution,

The more conventional a set the trickier
it usually is, since there is no provision for
different aerials and earths, different
battery voltages, different components,
different valves, ete. The designer has
either to allow for the very worst com-
bination of troubles (in which case the set
will be hopelessly inefficient) or else take a
chance on average conditions. Even this
last step means that good conditions, good
components, good batteries and good
valves cannot be taken advantage of ; the
owner is hobbled, tethered by the de-
signer’s cautiousness. But the set builder
who is handicapped by bad conditions
cannot malke the most of his apparatus.
He is not merely tethered, but has a halter
round his neck.

The “fixed” or “simple”

. receiver
is either under-efficient or

over-risky.
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The Advised Components

There is no such thing as average eon-
ditions, except in theory.

Have you an average earth ? Do you live

an average distance from the B.B.C.? Has
your H.T. an average voltage and your
valve -an average emission ? Are you of
average height, average complexion, average
girth ? Do you wear average-sized collars
with an average-coloured tie ? If so, by all
means build a set-designed for the average
man in average conditions.

Most of us live in a row -of houses, but
that is no reason why we should live in a
‘row of minds.

Allowing for Individual Conditions

A wireless receiver for the home-con-
structor should be ‘a lighly individual
instrument. It should be adaptable
to circumstances, but easily adaptable.

I anticipate that between 100,000 and
.200,000 “¢S.T.500’s *’
prophesy now that, for a given result, no
two of these sets will be adjusted exactly
alike. You cannot have it both ways ; you
must either get the same high standard of
performance by adapting the controls to
suit individual conditions, or you must do
without the controls and get different
standards of performance,

Suitable controls do- not add to the
trickiness of a design; they remove it.
A “fixed” design must vary in its per-
formance under different conditions—
rerhaps two neighbouring houses in the

Kinnne

will be bullt I

same street. The aim in my sets, and
especially in the * S.T.500,” i§ to cut out
the risk by compensating controls.

The value of this policy has been proved
up to the hilt on my other-sets, and the
only objection is an unwarranted fear of

TS 4

5,000% BETTER'!

In ke Fopes of obtaining simplicity combined with
maximum efficiency, the designer of the ™ S.T.500 ™
kad a special iron-core coil made for use in the aeria
circuit.

A specially eﬁéien{ iron core was employed, result~
ing in a very considerable improvement over all
cxisling iron-core coils as. available to the public.
Iron-cored ccils have a very great and useful
function in many sets, but this cuper-efficient coil
Jor. the cerial circuit was tolally inadequate when
compared with the simpler and cheaper cotl with the
* 8.T500" inventor’s Balanced Phase Double
Reaction System.

An improvement of five thousand per cent wes
ctigined—a colossal gain which any constructor of

the © S.T.500 " g

" can easily reproduce. )
” -

a¢l1‘¥_

complexity. It is for you to decide what
results you want ; . then, and then only,
consider the questlon of * simplicity.”

My ddvocacy of controls in my own sets
has naturally led to some imitation.
If other designers follow my policy effectu-

llnl:ll.'.:)lllﬂ-glul;Ii=-lllllllﬂlnllllll-l'-lllﬂlll*
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ally, I shall be only too glad. We are all

SESeIAFNENENENIL0IRcEOERiNaesNUNRNEERDS

aiming at providing better radio sets,
and 1 have respect for others who are
conscientiously making for the same destina-
tion, even if it is by a different and perhaps
sometimes niistaken route.

But- mere knobs for knobs’ sake is
ridiculous. A reader who inquired at a
wireless ‘dealer’s about one of my sets was
shown another type. The reader showed his
impatience, and the young assistant
retorted : “What’s wrong with it? It’s
got’nine knobs.”

If I can ever get the same results with
fewer knobs as I can on the ** S.T.500,” I
assure you I shalil be the first to rejoice and
you shall be the first to hear of it.

The basic reason for the ““S.T.500’s "
success is multiple reaction, bringing in
its train multiplied selectivity and multi-
plied signal strength.

Exhaustive Experiments

‘But the introduction of aeria! reaction
was a whole problem in itself. A score of
different arrangements were tried ex-
haustively before the ““S.T.500" arrange-
ment was invented.

Let me tell you the difficulties which

- had to be solved. A year ago I introduced

aerial reaction in the ¢ S.T.400.” In this
case the reaction came from the detector
valve and was distributed between aerial
and anode circuits. The scheme is highly
successful, but it requires that both
(Continued on page 28).)
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COMPONENTS AND ALTERNATIVES AS OFFICIALLY
APPROVED BY MR. JOHN SCOTT-TAGGART
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400 coils)

2-0005-mfd.
densers

tunipg con-

" 3 -0005.so0lid dielectric (pre-
ferably log mid line)
variable condensers

1 -0001-mid. differential
reaction condenser
1" -00603-mfd. differential

reaction condenser
1 baseboard pre-set, ‘0001
1 base?;ard pre-set, -60005
1 Class B driver transformer
1 Class B output choke

1 L F. transformer

-

-1 8.G. choke

2 4-pin valve holders
1 5-pin valve holder

Component Makes used by
Designer
2 8.T.500 coils (same as S.T.| Colvern

Ormond, type R.493

Grabam Farish
¢ Litlos **
mid line

Telsen, type W.353

log

Polar

J.B., type 1088
I1.B., type 1087
Telsen, ratio 1 :1
Telsen

Varley .* Niclef >
Type D.P.21

Telser, type W.74

Benjamin
‘¢ Vibrolder *°
W.B. ‘“Universal *’

- Graham Farish, W.B.,

Alternative makes of suit~
able specification recom-
mended by Designer

Component

Makes used by

Telsep, Wearite, Ready Ra~
dio, Lewcos, Sovereign,
Goltone

Graham Farish, Polar, J.B.,

Utility, British Radio-~
gram, Telsen, British
Radiophone

Polar, Telsen, Ready Radio,

Graham Farish, British
Radiogram, J.B., Polar,
Igranic, Ready Radio

Graham Farish, British Ra-
diogram, Telsen, J.B.,
Ready Radio

Graham Farish

Graham Farish

R.L, Liszen, Ferranti, Var~
!ey, Benjamin, Wearite

Ferranti, R.I,, Lissen, Var-
ley, Weante, Multitone

Lissen ¢ Hypernik,”” Fer-~
ranti, Telsen, Lewcos,
L.F.T.6A, R.I. “Hyper-
mite,”> Tunewell, Ig-
rani¢, Multitone

Graham . Farish, Wearite,
Lewcos, RJI. ¢ Dual
Astatic,”’ Ready Radio,
Bulgin 8.5, Sovereign
Super Amplion binoeular

Tel~
‘sen, Lissen

Grabam Farish, Lissen,

2 5000-ohms resistances

2 10,000-ohms resistances
1 250-ohms resistance

1 2-mfd. fixed condeaser

1 1-mfd. fized condenser

1 1-mfd. fixed condenser

2 -005-mfd. tubular
ensers

1 -0005-mfd. tubular con-

denser
1 -00005 mica condenser

con-

2 push-pull on-off switches

1 toggle on-off switch

1-ply baseboard (16 in. X
12 in.) with Metaplex

section

lpanel 16m X 7 in, X

1 §.T. 500 screen

1 terminal strip

1 bracket for -0005-mid.
variable condenser (tone
control)

Dubilier, type BB

Lissen

British Rediogram

Alternative makes of suit-
able specification recom-

Designer ~mended by Dazsigner
Dubilier l-watt Graham Farish, Erie
metelised
Dubilier 1-watt Graham Farish, Erie
L metsllised .
Graham Farish Dubilier, Erie
Ohmite **
Igranic Graham Farish, T.C.C,
Dubilier, Telsen British
Radiogram
T.C.C., type 50 Grabam Farlsh Dubilier,

Telszan, - Igramc British
Radiogram, Ferranti
Graham Farish, T.C.C., Tel=

Igranic
Grah’lli‘m CFarish " Dubilier,

Lissen, type Telsen, British Radiogram, s
L.N.5G70 Benjamin, Wearite,

Tunewell, Bulgin, W.B.,
Ormond, Sovereign,

Bulgin §,89 Ready Radio |

Peto-Scott = {

Peto-Scott Permcol, Goltone E

Peto-Scott Magnum

Peto-Scott

1 7-pin valve holder Graham Farish Ferranti, Wearite, W.B., {{10 terminals Belling-Lee, type R Igranic, Clix, Bulgin
N : . Benjamin 3 wander-plugs (G.B.) Clix - | Igranic, Beiling-Lee, Eelex
1 HF. choke Lissen, disc type | Graham- Farish, Lewcos, }|4 wander-plugs (H.T.) Belling-Lee Cliz, Eelex, Igrenic
L.N.5092 Igranic, Telsen, Wearite ||2 spade terminals Clix Belhng-Lee, Eeliz Igranic
] . : Amplion __ |IConnecting wire (glazite 20 | Lewcos =
1 1-megohm grid leak Ferranti, synthetic | Graham Farish, Dubilier, S.W.G.)
type S Erie, Ready Radio, |{Flex, screws, etc. Petc~-Scott —
. * Thermion ** 1 anode connector Belling-Lee — ]
1 holder for same Ferranti — Special cabinet Peto-Scott —

4

i

kreaccaccnnanss

sen, Igta.me Ferranti
T.C.C., type 300 Graham _Farish, Telsen, &
Dubilier i :
fGraham Farish Telsen, T.C.C., Dubiliet, 3!
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BEAUTY OF CABINET DESIGN
CROWNS S.T.’s GREATEST ACHIEVEMENT

% EXCLUSIVELY SPECIFIED by Mr. John
@ Scott-Taggart for the ‘“ 8.T.500,”” Original
design Table Cabinet with Veneered
Macassar and Fine Walnut finish. Hand
French polished. Constructed of the
finest wood by lLondou’s lcading crafts-
men. Cash or C.O.D. 19/6.
or 6/- Deposit and 3 monthly payments of 6/-.
(Including carriage and packing.)
EXCLUSIVELY
SPECIFIED by
Mr. John Scott-
Taggart for .the
£ “S.T.500.” An
§ outstanding de-
sign - of cabinet
craftsmanship.
Hand French pol-
ished. Veneered
Macassar and
Walnut finish by
experts. Cash or
C.0.D. 25/-.
or 6/- Deposit and
4  monthly pay-
ments of 6/-. (In-
cluding  carviage
and packing.)
Baffie - Baseboard
Assembly, 3/6
extra

Regd. Design
No. 787,011,

Send to-day for copy of 1934
Cabinet Catalogue — FREE.

Carriage and Pack-
ing 2/6 extra.

Regd. Design
No. 787,010,

Carriage and Packing ;
2/6 extra. e

FINISHED
INSTRUMENTS

“$.7.500,” complete in Peto-Scott Wal-
nut Table Cabinet, exact to specification.
Acrial Tested. Complete with Valves.

Cash or C.O.D.
£10-0-0

Carriage Paid.
ov 12 monthly payments of 18/3.

“8.7.5600,” complete in Peto-Scott Wal-
nut Consolette Cabinet, exact to specifica-

]

tion. With  Peto-Scott Moving-Coil
Speaker. Complete with Valves. Ready
to Play. Aecrial Tested. Cash or C.O.D.

Carriage Paid. £1 - s 5 0

ov 12 monthly pavments of 21/-.

All Kit and Finished Insirument Prices
exclnde batteries. Recommended
¢ 8.7T.500 ”’ Battery Equipment : compris-
120-v0lt Drydex, Orange Triangle,
Triple Capacity ; 9-volt Drydex G.B.
Battery and Peto- Scolt 2-volt 45 amp. L.T.
Glass-cell Accumulator. Cash or C.0.D.
Cavviage Paid, £1 - 11 - 3; or add 3/- to
First and each Iﬂonthl_; Payment.

PILOT AUTHOR KITS

PETO
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with PILOT AUTH(

PILOT AUTHOR KIT DUPLICATES
EXACTLY RADIO WIZARD'S LATEST TRIUNIPH

Carriage Paid.

Comprising Mr. John Scott-Tag-
gart’s Kit of FIRST SPECIFIED
Components, including Telsen
% Ciass B ** output Choke, Peto-Scott
Metaplex Baseboard and Ready-
drilled Panel and Terminal Strip.

Less Valves and. Cabinet. With Balance in 11
FULL-SIZE Blue Print and copy
‘“ Popular  Wireless,” Oct. 21st. monthly pay-
Gash or C.0.D. Carriage Paid. ments Of 9/6.
£5-5-0
E...........z.‘.....;.’....,........k..i.'. ... AT
KIT “B" %435 KIT “C "By
< including 4 Specified Valves. s including Peto-Scott Specified Wainut

: Table Cahinet fllustrated on opposite

: page. Cash or 6.0.D. £8'9'9

-Carrlage Paid.

i Cash or C.0.D.

 Carriage Paid. £7 r 1 0 . 3

or 12 monthly paymenls ofl3l9
KIT &é c C 79 As Kit *‘ B " including Peto-Scoit Specified Walnut-
Consolette Cabinet as illustrated on opposite page 0
or 12 monthly pay-

2 Complet? wntht IBafﬂes Baseboard

¢ Assembly, But Jess Speaker.

: Cash or ’¢.0.D. Carriage Paid. £8 - |8 9 ments of 16/3.
;Il Peto-Scott Permanent Magnet Speaker required add 15/- to Cash Price or
. add 1/3 to each monthly payment.

.
R P P PP TP PP

mescssessrnsunig

“tsesy san

EXACT TO SPECIFICATION

SCOTT

sessansescrsnnnt

These are the Parts 8.=T.
the Radio Wizard Used :

“3.7.500"

10 BELLING: I.BB type R termiuals

5. \
1 PETO-SCOTT plywood bascbu'\xd 187 ST RU c TA KIT
X 127, with Metaplex section . St s
1 PETO-SCOTT ebonite panel, 16‘ >< (&
] ;ETGA reaody dnllgdo o oo PSS
-SCOTT §.T.50 scxéen ve 1 isi
1 PETO-SCO'PT - ¢honite terminal . strip Comprising Peto-

(ready drilled) ..
TO-SCOTT “flex,

4 COLVERN 87500 co
4 ORMOND type R493 0005 ‘mfd. tuning

condensers: &
3 GRAHEAM, FARISH *Litlos" -0005-

mfd. variable cond‘ensm

Scott Baseboard
with Metaplexed
Section; Ready.
Drilled Panel and

scre\\s. “conie ctmv

qeeesessesscsaacbarsvansnel

5 N,

L R i s g e
Ao s.T. 500"’
g].“l‘!’.c type 1088 B,‘B prc-sct OOOl-m{d Screen; B. R, G.

L rf,a?én“?°..1°87..n”’ e 7“ R i Mounting Bracket.

1 TELSEN Class B driver trans{ormer. e

ratio 1-

1 TELSEN Class B output choke .. Cash or ?,6
VARLEY * Niclet > L.F. trans!ormel‘. C.0.D.
35 to 1
TELSEN type W.74 8.G. choke Post Free.

s reesscersssassnrnesRs e RO R s

MIN ° Vibrolder " 4-pin “vaive

eesssorosrasnrsonanénceogs

IMPORTANT

GRAHAM FARISH 7-pin valve-holder
LISSEN disc type LX.5092 H.F. choke
I‘zd:RhRII‘}NTI 1-meg. .synthetic grid leak
and ho

2 DUBILIER I-walt -mctallised 5,000-
ohms resistances

2 DUBILIER 1-wait metallised 10.000-
ohms resistances

‘I GRAHAM I‘ARISH 250cohms @ Ohm-
ite ** rcsistance

1 YGRANIC 2-mfd. fixed condenser ..

type 50

1
1
2
i W.B. ' Uhiversal » 5.pin valve holder ...
1
1

Finished

D R Ry P P P T PR T e P PRy PP PR T N

Parts, Kits, Miscel-
laneous Components,
Receivers or
Accessories for Cash,

1 T.C.C. 1.mid. fixed condenzer, 3
1 g)uzn.mn typc B.B. 1-mfd. fixed con- C.O.D. or HP. on
enser - = . =
T.C.C. -005-mia type 300 tubuiar eon- our own System of
lensers

FARISH  -0005-mid.

HoR N NER N N M NHERER N 00 e N O

1 GRAHMAM
tubular condenser

Easy Payments. Send

1 LISSEN -00005.mfd. mica condenser .. us. a list of your
2 g.‘i(‘swshlésn' type LN.5070 push-pull on- oﬁ wants. We wil'lquote

1 BULGIN 8.80 toggle on-off swilch

-

v

3 - CLIX wander plugs
1 BRITISH RADIOGRAM bracket

owammmmommmomoomowommmmmooooooowwwwm

XIT * A,” CASH OR C.0.D. £5 5

youbyreturn, C.O.D..

orders value over 10/-,

1

sent Carriage and al
Post Charges Paid.

POST THIS COUPON NOW

SECURE IMMEDIATE DELIVERY

TO

PETC-SCOTT CO. LTD. 77 CITY RD. LONDON,E.C.1
West End Showrooms : 62 High Holborn, W.C.1.
Dear Sirs,—Please send mc CASH/C.O.D.JH.P.:

Telephone :
«Clerkenwell 9406/7.

Tel.: Holborn 3248,

8.T.500 XIT “B"” S.T 500 KIT “CC " with/ \n{hout SPEAKER.
for which T enelose £....cc.ciceiiiniin 80 4. CASH'H.P. Deposit.
ADDRESS e iersovtasoh 450 - . 5 .+ 50" oo e 150 80 b 5o oo (e e e oS - et I -

Pow. 21,10,
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Secrets of Balanced Phase Double Reaction

circuits be in tune. Large changes in
reaction can be caused by one of the
circuits, being out of tune or if’ the anode
coupler is reduced to a low value. The
smoothness of the re-
action is also impaired
somewhat by the
detector valve being in
the reaction chain.

COMPARE—

Y

From a luxury
adjustment in the
“S.T400” aerial

reaction has become
“gstandard equip-
ment” on the
“8.T.500.” Separate
independent reaction
for each circuit has

been introduced for
o @ the following reasons :
= (1) It is far simpler

Fig. 1(2). A simple (O operate.

(2) Each circuit
requires a different

aerial cirouit. Very-

inselective.

\

amount of reaction,

and a separate independent supply -enables
the right amount to be glven without
affecting the other.

(3) Reaction can be applied to either
circuit and all its benefits obtained, even
though the other ecircuit is not in tune.
It can, in effect, be completely off tune.

(4) Searching for a weak station becomes
simply finding it.

(5) The differential anode coupler is not
in the reaction chain, and the general
H.F. amplifving functions arc thus kept
separate from reaction.

(6) Iach circuit can be scparately ad-
justed to- the desired 'selectivity and
sensitivity, as if in separate compartments.

(7) Acrial reaction is obtained from an
S.G. valve, providing ideal conditions for
supplying reaction; the 8.G. is only
amplifying H.F., and its characteristics
are not modified by having to dctect.

Currents That Must Keep Time.

Other factors, however, contribute to the
remarkable . smoothness of the aerial
reaction. The greatest difficulty in all
reaction circuits is the application of feed-
back currents in the right phase.

This means that the strengthening
currents must be fed at exactly the right
time so as to assist most effectively the
currents in the grid circuit. To keep a
child’s swing on the move one can give it a
push at the end of every swing, but the push
must occur at the right moment for effective
results.  There is n> difficulty about
frequency in reaction ; the nigger in the
woodpile is the timing of the reaction
currents.

If the timing is 180 deg. out of phase
the reaction currents act in an opposite
way and oppose the original currents.
This reduces signals. The reaction currents
may, however, be induced in the grid
circuit at an intermediate number of
degre2s. Instead of hitting the nail on the
head, so to speak, it is given a slanting
blow.

And floppy reaction is one result. The
angular displacement will vary, no doubt,
with the adjustment of the reaction
condenser. Instead of the reaction increas-

ing right up to the point of oscillation it

.works well at first, but as reaction 1is

increased the valve suddenly oscillates.
This means that reaction has been arrested
long before its full effects have been enjoyed ;
sometimes, signal strength- may even fall
off, after a point, due to an improper phase
relationship between reaction and original
currents.

Effects of Inhereni Feed-back.

Where an H.T. valve is in use, reaction
requires an extra-special amount of study.
There is alwavs some inherent reaction
in all sets using H.T. amplification, due to
stray couplings, and this will always form

a percentage of the total reaction-—and a-

percentage which can actually ruin proper
reaction. The inherent reaction can cause
the wrong valve to oscillate, render the
whole set unstable (or stable under special
conditions only) and produce reaction
hysteresis in the set
and hysteria in the
operator.

Everything in the
set modifies the in-
herent reaction —and
I am still speaking of
all sets. There are no
two sets alike. The
slightest difference in
a valve, the minutest
difference between
two coils, the shifting
of a component a
thousandth part of an

—THESE—

Y

=
’-

inch will alter the
amount of inherent

. . v
reaction. There is

Fig. 1(b)." The series-
aerial condenser
greatly improves se-
_lectivity, but signals
are weakened. and a
limit to selectivity is
soon reached.

inherent reaction in
the most stable set on
earth, and the amount
of it varies enormously
from one home-con-
structed set toanother.

Yet in nine out of ten sets there is no
effective control of it or means for keeping
it within the desirable limits. It is one of
the greafest causes of erratic results in

‘home-built sets.

Sometimes, you get accidentally good
results, perhaps only on oneor two stations,
or when your batteries are at certain
voltages, or when you change a valve
(possibly for a worse one). This is when
reaction is getting on the aerial circuit by

virtue of inherent coupling in the set. The -

vice has become a virtue, but it is a tricky,
accidental advantage and we are better
without it.

Turning Accident into- Certainty

The «“S.T.500” applies trained, disci-
plined reaction under perfect control to the
aerial circuit, and so what was a rare acei-
dental advantage is obtained with certainty
and in greater measure on every station and
under every possible set of conditions,

A technical study of the “S.T.500 " circuit
will recall that its solidity has been
assured. - Solid foundations are required
before reaction can be applied with certainty
and success. A set must not be ““ up in the
air,” i.e. on the point of oscillation, before
reaction is applied. With the *“ S.T.500 ”’
vou ean, if you wish, apply the most critical

reaction with the confidence that the basic
circuit itself is rock-like in its stability and
a perfeet foundation from which to work
up to any degree-of sensitivity and selectivity
desired.

The apphcat'on of reaction from a detec-
tor to its grid ecircuit is a much simpler
problem than applying reaction from the
output of an H.F. valve to its own input.
This is because in the latter casé there is a
tuned anode circuit and phase-shifting is
very troublesome.

The whole problem is completely ‘solved
in the “S.T.500,” although it took months to
provide the right solution.  The actual

‘reaction currents are taken from the S.G.

choke and fed through a variable reaction
condenser to the aerial reaction winding.
The phase is correct, the choke (instead of
the tuned arode circuit) being made the
controlling source of reaction.

Applying Reverse Reaction.

Reverse reaction is also applied from
the S.G. choke by means of a pre-set
condenser of ‘00005 mfd. and a resistance of
259 ohms. This constitutes a phase-reversal
circuit of a frequency discriminating type,
and positive reaction is applied to balance
this out and then to rcduce the effect of the
aerial-circuit resistance by currents injected
in exactly the correct phase.

The whole aerial reaction arrangements,
including the balanece-phase system, provide
exceedingly smooth and helpful reaction at
all tuning points on both wavebands. It
is certainly more effective than any other
reaction scheme I have ever tried, including
simple single eireuit sets.

The pre-set condenser of thc phase-
reversing circuit is not critical in adjust-
ment ; - about a fifth of the way will

usually prove perfectly suitable.

—THREE METHODS

Fig.. 1(c). The double-reaction circuit of

the *“S.T.500 ” wipes out aerial losses.

Multiplied selectivity is accompanied by
multiplied sensitivity.

I hope to give a full technical explanation
of the whole aerial reaction system in a
future issue.

The Grid Condenssr.

You have probably noticed that the value
of the grid condenser is '00005 mfd. This
is half the value I have previously used and
a sixth of the value used by many readers.
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Grid-condenser values are apt to be
ignored. People are .inclinéd to say:
“ Well, if designers haven’t made up their
minds about grid condensers after all these
years, it is time they did ! ”

Well, the values of many condensers have
been treated as sacred—almost taboo. To
alter them is sacrilege. . A ‘0003-mfd. and
2 megohms resistance .was a holy com-
bination at one
time; it is still
vencrated by
many. I have
done a great deal,

.SENSITIVITY !
.r_____________'_"_-— ]

larise 0001 mfd.
and 1 megohm.
Now I offer -00005

' 1 and 1 megohm!
1 The general de-
' sign of a set may
i govern the most
! desirable combina-
tion. The size of
the grid condenser
will influence,
amongst other
things :

7 (1) The selectivity
of the anode cir-
cuit.

(2) The high-note

] ooy response of the

.(”COPf set (improving

— s it).
'ﬂ Coee | (3) The time-con-
- ~stant of the recti-
fying system.

Ackrar
Lsacrion

MACVIFICATION.

"~ of the set.

(5) The amount of
the reaction cur-
rent.

(6) The relative

APPLIEY FREQUENCY

Fig. 2. Resonance curves
show improvement of ron-
core coils over the air-core
type, and the vastly greater
superiority of -aerial reac-
tion.- The height indicates

sensitivity. action at differ-

ent wavelengths.

(7) The smoothness of reaction.

A reduction in the size of the grid con-
denser will improve selectivity by reducing
the damping due to grid ecurrent during the
rectification process. This fact is, perhaps,
insufficiently appreciated.

An improvement in signal strength is

‘also obtained up to a certain point. If °

-the grid condenser is reduced beyond this
point signal strength falls off.

- I have found that a reduction in grid
condenser value also improves reaction con-
trol, and there are several other reasons to be
found in the list given above for the choice
of -00005 mfd. in the “ 8.T.500.”

“Exposing thc Band-pass Fallacy.

A criticism which was levelled at the
“S.T.400 " was that the high selectivity
produced by two lots of reaction would
cut down the high-note response of the set.
The same thing will be said of the
“S.T.500." Let me say that this criticism
was ill-founded in theory and confounded
in practice.

The parrot cry of ““ Mustn’t cut off top.
Oh, no, we mustn’t .cut off top,” was
arrogantly piped by hundreds of pseudo-
technicians, and a few weeks later lisped
by many smaller fry, who wanted to
appear ““in the know.”

" The band-pass craze, of. course, fostered
the idea ; after all, it was its chief justi-
fication. - Lovely square peaks—which pro-
‘bably mot 022 in a hundred ever got - -wera

however, to popu- -

(4) The sensitivity -

degrees of re-

worshipped as the Japanese reverenes the
snow-capped Fujiyama.

Band-pass enthusiasm nourished the top-
not2 craze. Commonsense—and the report
of a Government Department (not neeces-
sarily the same thing)-—Kkilled it.

A certain amount of top-note cut-off is
believed by many practical listeners to be
desirable as a means of eliminating hetero-
dyne whistles, needle scratch, and miscel-
laneous mush.

Where Tone is Controlled.

But cven if the full-rote resporise is kept
in the speaker, there is no need to keep it in
the H.F. circuits. In other words, one can
“cut off top” by selectivity and restore
the reduced notes in the L.¥. part of the
set. The ultimate result is the same as
if one used the most perfect band-pass.

It is, however, getting unfashionable to
talk of “ cutting off top.” The band-pass
enthusiasts are feverishly hunting about for
a new catch-phrase, but some of their
land-lubber followers may not have noticed
the change in the tide. If you come up
against some of these stragglers as regards
the “ S.T.500 " tell them this:

The tonal output of a set is not the
result of cutting off or preserving the top-
note side-bands, but of the effect of per-

K sumesvoncessrsanszesranzrnazossnannaserssnsenncens

CLASS “B”

is a revolutionary develocpment in "battery
valve technique, placing the battery set in a
position comparable to that of the main-
- valve -Teceiver. '

Truly ameazing volume with superb tone is
possidle, but the choice of the rest of the
cireait is vital.

VOLUME

The ¢ 8.T.500"’ will put Class B-on” the
map because it is the ideal circuit for this
unique system. Ii you are interested in
Class B—and who is not P—this is emphatic-
ally the set for you.

The desigaer rightly points out that
Class B cannot just be hitched on to any kind
of circuit. The whole arrangement of
components must b2 harmonised.

ECONOMY

S sassussasnssaginasnssnasoancesesnsessessnsnsasanc

mocEEasesoevarzezCEREE

haps a score of component values and
adjustments, some, perhaps, increasing top
and others reducing it. It-isthe desigrier’s
job—my job—to give you good quality,
and there are a dozen places where com-
pensation can be provided, even though it
i3 not at once obvious from the circuit
diagram.

“As for side-band cutting, I should do a
great deal more if I could—compensating
for it, of course, elsewhere in the receiver.

In a Class B set, owing to the pentode-
like characteristica of the valve, there is a
tendency to exaggerate the high notes: &0
much so that, even if the side-bands have
been cut on the H.F. side, we need to do
some more “ cutting-off of top’ in the
L.F. side to keep the tonal response correct.

Various resistances and condensers pro-
vide for this, and in the * S.T.500 ” I have
added a separate variable tone control

which enables tha - listenar to have his ]|
music or spesch as he likes it, and also to -

provide a means of singeing off high-note
interferences (such as whistles) if experi-
enced on some stations.

The tone-cantrol i3 effected at the earliest
L.F. part in the set, and this will result
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in further H.T. economy, since undesiredl
{frequencies will not be amplified.

To many constructors the use of Class B
will be a revolution in technique and in
results attained. Let us consider the matter
in more detail.

In considering “ quality of reproduction
you must consider the risk of (1) frequency
distortion ; (2) amplitude distortion.

I say definitely, and with the experience
of listening to hundreds of home con-
structors’ sets and speakers, that seven out
of ten sets twist the incoming music not,
of course, out of recognition, but out of
realism. )

The output from the speaker is an
imitation, a false reflection of the original.
Yet weeks of habit, perhaps years of
custom, have dulled the ears and worn
down the ecritical sensitiveness of the
listener. ’

Giving the Constructor Quality.

The set is lovely ! The selectivity muy
be poor, but the quality is grand !

Listening, as I often do, for hours to my
own experiments on quality reproduction,
I find my ears becoming deadened to
imperfections. Measuring instruments, how-
ever elaborate, cannot replace the human
ear as the final arbiter of *“ good quality.”

After hours of work my intellect may be
alive and critical, my brain may assure me
that this or that technical alteration should
produce a difference in tone, but my hearing
tiredly declares: ‘“ The quality is good ;
leave it at that.”

There is only one cure: A brisk walk in
the fresh air and then a return to the set.
As a standard I have a receiver working
with two larger-power output valves
working off 400 volts. It is designed to
give as near perfect quality as is electrically
possible. This quality is then compared
with that given by the new receiver under-
going test. With a refreshed hearing
imperfections loom up and cry aloud to be
put right.

The average constructor has not these
facilities. I have them because I am not
an amateur; it is part of my profession to
recognise poor-quality reproduction and
advise on how realism may be obtained.
But most listeners are blissfully unaware cf
what they are missing. Many have becon e
acclimatised to indifferent quality. 1

Import the * $.T.500 ’’ into your home,
hear it handle with ease the loud tooming

SELECTIVITY!
Asr
Core !

/RO |
Cors

Acrrac . i
ALsacr/on

Fig. 3. Here is another set of curves showing

how interference is much less with ¢ 8.T.500

reaction. The H.F, outputs have been made equal.

Selectivity is indicated by the narrow width of th
reaction curve.

reverberations of Big Ben, the passionate.
crescendo of an opera, and ¥ think you
will say: * This is the rea! thing that I
used to think mine was.?’
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The Receiver Which Ensures Amazing

You may say it regretfully as one who
jettisons a prejudice long nourished and
beloved.

And let me say frankly that there is
no greater difficulty than that of per-
suading a man that his reproduction is not
up to scratch (or too full of scratch !).

Only by direct comparison will the most
prejudiced constructor realise the difference
between a tolerated reproduction which
has grown into * pleasing reproduction”
and that which can be simply called *“the
real thing.”

My experience has been that when he
has heard the “8.T.500 his apprecia-
tion of the contrast has been instantaneous
and generous. There has becn no niggardly

acknowledgment or a ‘ Well, perhaps,
on the whole the ‘500’ has it.”

| _
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Fig. 5. An ingenious method of describing the merits of :nultiple eircuits with raactisn.
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And when, as frequently has happened,
I have noticed that the constructor himself
owns a really good-quality speaker (not
necessarily of moving-coil type). we have
hitched it on to the “ST.500” and
obtained just the same results.

“ Vital With. Truth.””

There is something to be said for not
knowing anything better. If I saw the
Taj Mahal I shouldn’t care very much for
Bush House. Having looked down from a
peak in the Canadian Rockies into the
gorgeous valley of Banff, I find it difficult
to appreciate a trip to Snowdon.

As an inventor I instinctively hate the

‘placid,” contented frame of mind, but I

know it makes for happiness. But ought
we to be happy .with something less than
the best, when the best is within reach ?

Sivere Circurr
WITH REACTION
. (eQ L7 & 24F)

7w o 7uned CirRCUITS
Wrrr AnNOooE REACTION
(69 SG, DET & LF)

ST.500

Footballers (corre-~

sponding to the various staticns affecting the receiver) try to kick their balls into the net—i.e. the loudspeaker.
1t is easy to do so in the simple single circuit, even when reaction is employed. Fig. 2. shows that by arranging

.an extra wall with a-gap, it becomes increasingly difficult to ** score.”

With the * 8.T.500 » it is possible for

only one station to get through—the desired station:

sasan asEnassEERERNEMNEEENRIGS

Results Everywhere

1) ansea

THE S.T.500 WINS!

NN

Fig: 4. The top figure shows the simplest two-
circuit receiver. The circles indicates the number
of stations producing currents in the circuit con-

cerned. The second circuit shows the im»rove-
ment when reaction on the anode circuit is em-
ployed. The third figure shows the ‘* §.T.300 »*
and the benefits of a small aerial condenser and
differential anode-coupling. The bottom figure
shows the ¢ §.T.500 *’ in elementary form. Only
the desired station (one cir_ctle)_ appears in the final
cireuit. :

Is it fair to one’s judgment—not to men-
tion one’s family—to deprive it of the full
enjoyment which comes from real *‘ quality’
reproduction sparkling with life and vital
with truth? -

A Low Barrier.

Lack of money and shortage of leisure
form a barrier between us and many of the
beauties of life.

But the barrier between second-rate and
first-rate radio is so low that even the
financially harassed and most busy listener
can leap it. I hope that this article will
provide the springhoard. J. S.-T.

*n;---i--------;---n-nu-nun--:.-“?gnn----u-n-- susst

S:T.500-82 STATIONS!

82 stations have been received on the 8.T.500
The 70 stations of the medium waves are marked
around the large aerial dial on pages 278-279.
The anode tuning dial readings will be approxi-
mately the same. The readings given are actual 3
ones on the designer’s original sct, The long 2
wave stations received are Huizen, Radio Paris,
Deutschilandsender, Daventry, Moscow (Komin-
tern), Eifel Power, Warsaw Motala, Luxembourg,
+ Kalundborg, Oslo, Moscow (Trades Union).

'
* .
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EASIBILT
CONSTRUCTOR

KIT

Having just acquired a large, modern component Factory, we are able to assist S.T.500 consiructors considerably by

supplying them direct, eliminating, therefore, the usual middle-man’s profits.

building your S.T.500.

This saves you up to 333% on the cost of
Build with complete confidence an N.T.S. Easibilt Constructor Kit.

In addition to these advanta-

geous features, every component part is matched, tested and fully guaranteed. Complete down to the last screw with FREF
FULL-SIZE BLUE PRINT AND COPY OF ‘“ POPULAR WIRELESS,” OCTOBER 21, 1933.

N.T.S. S.T.500
COMPONENTS SAVE YOU MOKEY

N.T.S. Differential
Condenser,

N.T.S. Class B
Driver Transformer.

N.T.S. Baseboard
Trimmer.

4 N.'L.S. Super L.F.
‘Transformer.

. 8. T.ECO
Coila.

H.T.S. Valve

Holder.

N.T.S. Slow-Motion
Condenser.

///{,'

/ //%/{W///A// ,
and copy *‘ Popular Wireless” S.T.509

issue.

THESE PARTS are MATCHED,
TESTED AND GUARANTEED

1 PEIO-SII:GOTT {)‘g\vood baseboard with Metaplex
L R 4
.S. papel, 1687 X 77 X %¢”, ready drilled
S. 8.T.500 screen ... .. .. oo ..
terminal strip,.ready drilled ...
bracket for tone coutrol condenser
SRS cotlish s o e
sigw-motion -0005-mfd. tuning co

@
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. -0005-mfd. solid dicleetric reaction con-

o
X
3
F
o

£
@

S. -0001-mfd. differentiai reaction condenser...
g. -0003.mfd. differential reaction condenscr...

b O O

4 05-mfd. condenser...
S. Class B driver transformer. ratio 1-1 ..
.S. Class B output choke. 5o
S. super transformer

Islclelelelcle

. 8.G. choke ... ..
. 4-pin valve holders o
“* Universal >’ 5-pin valve holder
AM FARISH 7-pin valve holder
. disc type H.F. cioke ..
1-meg. leak with wire ends .. 5
1.watt metallised 5,000-ohny resistances ...
l-watt metallised 10,000-chm resistances...
25C-okm resistance .. .. .. ..
2.nfd fixed condenser ...

1-mfd. fixed condeusers ..
-005-mid. tubular condensers
-0005-mid. tubular condenser ...
. -00005-nifd. 'miga condenscr

. push-pull on-off switches ...

. toggle off-off switeh .. ..

. terminals =. B g
serews, 3 wander plugs, connecting wire, ete 2

KIT “A,” CASH OR C.0.D. £3 15 0

Separate items in this Kit went-Cash or C.0.D. Part Kils,

yalue over 40/-, on Fasy Terms. Orders over 10[- sgnl

Carriage end C.0.D. Charges Paid. Send for latest lists.
MAIL ORDER ONLY. NO CALLERS.
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:  Pleasc send me N.T.S. Easibilt 5.T.500 Kit. ...
: CashfDeposit.

! NAME.
! ADDRESS......

YOURS FOR

Balance in 11 monthly
poyments of 6/9

L

Comprising Kit of matched parts
as listed, including ready-drilled
Fanel and tferminal strip, 8.T.500 Screen,
Peto-Scott Metaplexed Baseboard and “ Class
B” Qutput Choke, With Free Full-Size
Blue Print and Copy of * Popular Wireless »?
Cect. 21st, Less Valves and Cabinct. Cash
or C.0.D., Carriage Paid,

£3 » 15 . or 12 monthly
a2 n D
KIT 3 &5 %%

payments of -
KlT 2 As Kit 1,
but inecind-
ing 4 specified valves Peto-Scott  Specified
Consoleite  Cabinet,

cply. Cash or C.0.D.,
Carriage Paid, Cash or C.0.D., Car-

£6:0:0 "

L]
£ 19 :
gaznettie 13- gnamentin19/9

KIT 4 As Eit 2, but with Peto-Scolt
“ Specified Consolette Cabinet. (ash
or C.0.D., Carriage Paid,
or 12 monthly
£7 : 8 : 6 payments of - 13/6
If Permanent-Magnet Moving-Coil Speaker

required, add 15/- to Cash Price or 1'3 to
first and each monthly payment.

——FINISHED INSTRUMERT—

Asscmbled from N.T.S. components and
broadeast tcsted, complete with valves and
in specified Peto-Scott Table Cabinet. Cash
or C.0.D., Carriage Paid,

£8 . 9 N 6 or 12 monthly
. L]

payments of -
As above, but Ready to Play in Peto-Scottf
Specified Walnut Consolette Cabinet with
Peto-Scott Permancnt Magnet Speaker. Caeh
or C.0.D., Carriage Paid, £9.15.0, or 12
monthly paymeuts of 18/-.

56, Ludgate Hill, :
London, E.C.4. :

... for which I cnclose £.........ccc B

rmaemcrarasetas D

P.W., 21/10/33.
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ERE are the brief instructions

necessary to operate your -

“S.T.500.” Fuller information
will be given in a later issue. Incident-
ally, may I say that everyone who

builds this receiver should read every-
thing I have to say about it during
the next month. I want you to get

L.,
|
§
b

“to see that the wires are properly

Popular Wireless, October 21st, 1933.

rcal service on this set, and there b
may be some point not fully
appreciated which I can clear up
or emphasise.

I will now assume you have com-
pleted the set by means of the
guide. Check wiring extremely
carefully to see the wires are
properly connected and that there
are no short-circuits to the screen,
carth sheet or components.

Check—and Be Sure !

If you bhave other coils than those
I use, it is vital to see that the
terminals from windings corres-
pond to the Colvern’s. If differ-
ently numbered and you do not
allow for this the set will 0bv10usly W
not work. ’

To check wiring, I advise a con- «*
structor, as a perfect check, to ask
a friend to read out to him the
numbers on the Rapid Guide. You
then follow the wires on the set
from this description. It is vital




Popular Wirvelessy s0ctober 21st, 1933,

bared
at their

j ends and
. that a good tight
- connection is made.
P Place the set on the
o table so that the panel faces
you. The set should not be in a
cabinet. Switch on toggle on-off (i.e.
press down). Place a good 9-volt grid-bias
battery (thousands of dud ones are used by
constructors) behind terminal strip. Insert

G.B. 4 plug in + socket; G.B. — 1 in
— 6 volts; and G.B. - 2 in — 4} volts.
This is to bLe specially noted, as the
B.21 valve used takes — 41 volts, whiie
the driver, L.P.2, takes — 6 volts. Place
2-volt accumulator behind set on table,
and 120-volt H.T. battery to right of
accumulator. Connect up the L.T. (right
way round !). See that frceend of wire, 71,
the S.G. anode flex in the set. does not
touch anything. Connect aerial and earth
(Continued on page 318.)
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By JOHN

SOME people are fagadists.
The front, or fagade, is the chicf
thing that matters to them. Go to
any wireless exhibition and you will hear
facadism rampant. The “look of the
thing > is as important to many people as
the technical results—until they get the set
home. Then harmony with the furniture
will not- make up fordiscord in the reception.
In Italy. in country districts, you will
find many magnificent- .

287
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SCOTT-TAGGART, F.Inst.P., AM.LEE.

The need for an H.F. type of volume
control is increased by the fact that the
“S.T.500"” employs reaction which in-
creases signal strength at the same time as
selectivity. To start with an excessive
amount of H.F. input is undesirable,
because the amplification after reaction
would result in cumbersome magnification.

If selectivity is sought, the input currents
(as controlled by the aerial coupler) should

be reduced to such a

ly fronted ehurches. As
you stand before them
you gain an impression
of beauty and dignity.
Behind the inspiring
stone front (a foot
thick) is a tin shack.

Many a well-informed visitor to a radio
exhibition returns home with the impres-
sion that he has been to a furniture show.

The home constructor looks for something
more than beauty of cabinet work. He
suffers none of the agonies which rack the
layman in his choice of cabinet—whether
to buy the tombstone or the coffin.

Wesssssscsnsns

Circuit that Matters.

And yet even thc constructor, if he is
inexperienced, may prefer his panel rather
than his music to be * clean.” But. when
all is said and donec, a wireless set is a
scientific instrument. It is performance
that counts and the circuit that matters.

The ** S.T.500 > circuit (whose principal
feature is an unique and highly successful
method of applying reaction to both tuned
circuits) may be considered in four stages :

BALANCED PHASE
DOUBLE REACTION

(1) Thc aerial circuit.
(2) The H.F. ampli-

seee value that when double
reaction has  been
applied - the output
volume from the
speaker is brought up
to the right loudness.
The aerial coupler is

thus an essential control.

ensonessamsEmy

Use of Aerial Coupler.
When aerial reaction is not used the
aerial coupler controls the selectivity of the

resistance and are applied to the grid of the
S.G. valve.

I have called the arrangement Balanced
Phase Reaction : it makes- for uniformity
of results and much smoother and more
effective reaction. The proportion of
negative to positive reaction falls as aerial
reaction is increaged.

The H.F, Stage.

The H.F. amplifying valve is of the
maximum- efﬁcnency S.G. type,—eg a
Cossor 220 8.G. Valves of lower efficiency,
such as were first introduced (e.g. Cossor
2158.G., Mullard P.M. 12, etc.), are workable
but not recommendcd; variable-mu S.G.
valves (if of high maximum mutual con-
ductance) and high-frequency battery
pentodes can be used.

The second tuned circuit, whch I call
the tuned anode circuit or simply “ the anode
eircuit,” is of the choke-fed type, and is, of
course, connected across grid and filament

aerial circuit as well as the H.F. input. | of the detector valve. The amplified currents
Reducing the aerial coupler improves | arc fed to the tuned anode circuit through a
selectivity ; turning differential anode
the aerialcoupler v »e e coupling condenser
knob to the right called the :anode
increases the. aerial MULTIPLIED coupler.

coupling and flattens

SELECTIVITY

This, when 'it-is at
zero (i.e. full left, will
pass on a minimum

tuning.
When aerial reaction
is used the aerial

coupler’s function is primarily to reduce
H.F. input. If s1gnals are weak however,
one uses as much *“ coupler ” as is necessary.
This is also usual during daylight reception.
Aerial reaction is obtained from the S.G.
choke via a variable -0005 “ solid dielectric ™
condenser which

fying valve and anode
circuit.
¢3) The detector.
(4) The Class B out-

utb.

PERFECTED
CLASS B

preferably should be
of the log-law or
similar “tuning”
type, since this will
make for conven-
ience in reaction

Lenssndususane

The aerial circuit
hes provision for :

(a) Varying the H.F. mput

(b) Apphcdtlon of reaction.

The variation of input of H.F. to the first
valve is of great importance. A wireless
receiver must have a volume control, and
there is no better place for it than at the
very beginning of the set. A reduction of
volume by reducing the serics-aerial con-
denser (called the aerial coupler) simul-

taneously improves selectivity.

handling.

The aerial reaction is really a combination |

of both positive and negative reaction. A
phase-reversal circuit consisting of a 250-
ohm non-inductive resistance and a pre-
set condenser having a maximum of -00005
mfd. are common to both grid and anode
circuits ; the amount of reverse voltage is

- controlled by the pre-set; but the adjust-

ment is_not at all critical. The reverse-
phase voltages are developed across the

of H.¥., and volume
will fall, but not to zero.

At low values of anode coupling signal
strength will fall off, but anode reaction
will bring it back to some extent. With
no reaction, volume will increase (but
selectivity will decrease) if the anode
coupler is turned to the right.

The Anode Coupler.

Without -use of anode reaction, or with
only a little, the anode coupler will be
used for increasing selectivity by turning
the knob to the left. In thi® position the
anode load is reduced and selectivity rises.

With anode reaction the anode coupler
will always be used as far to the left as
possible (consistent with output volume),
especially when aerial reaction is also being
used. ©  Otherwise the amplification on
neatrty “all signals would be excessive and
the whole set overloaded. Kxeessive anode
coupling would in these circumstances
result in no louder signals; selectivity

{Continued on page 314.)
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Scores of Foreigners : Amazing Quality : Econom

s AL

LT

34

SRR SRR R

RIS BRI

BB

R R R R R B R R PR S /s

An almost vertical view of the ¢ S.T.500.”” Every single component in the set may be seen. Note the Balanced Phase Reaction components on the right above the
screen. The selectivity range-adjuster below the anode coil is also clearly visible. The tone gontrol is in the bottom right-hand corner,
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Y rapid guiiles nsed in previous sets have

proved enormously popular and various

improvements hive now. been added ; for
exainple, you are told when tinally to tightcn the
terminala.

The following guide gives you every single step
to take to build the 8.T.500. Great trouble has
been taken to ensure minute detail and extreme
accuracy and the various steps are in the hest and
most time-saving order. The detail is great because
it is assumed that the reader has never built a set
hefore in his life. Explanations: of the order of
construction are not given, but, the reasons will be
appreciated by constructors who ignore the guide.

Details make for speed.

The wiring in the finished set may be checked by
getting a friend to read out the numbered list while
you check the wires on the set; it is unnecessary
to consult the blueprint for this purpose.

If you use ditferent components slight obvious
variations must be made. If yvou intend to fit a radio-
gram switeh (Wearite type 123) any two contacts
may be used in place of toggle switeh which need not
in this case be bought. Full details for using
S.T.500 for gramophone work will: be given very
shortly.

(A) Study component list, see which items you
already have (and whioch you can guarantee are
O0.K.) and order the rest without delay.. Avoid
using a component again which may have been the
cause of undiagnosed failure in a previous set. If
buying new components or valves I very strongly
advise you to use the same components as I did,
but in no case to wander from the list of alternatives;
no responsibility whatever can. be taken for results
if this warning is not heeded. If you are thinking
of buying a ncw speaker the cost of the choke is
saved. Decide whether to nise a Class B moving-coil
speaker or an ontput choke for your existing speaker.

(B) Examine components. Try valves in valve
holders to see that pins make good contact. (If
old valve halders are used see that they are in good
coudition and that no metal part will touch base-
board.) See that vanes of variable condensers
are free from dust and do not touch at any point ;
pigtails on them should be examined. The upper
plates of the -0001-mfd. and -00005-mfd. open-
type pre-sets must (aiter temporary rcmoving
adjusting knob) be bent up so that a low minimum
capacity is obtainable, Make sure that all terminal
screws are secure in all the components and tighten
the nuts underneath if necessary.

{C) Check rize of baseboard (16 in. x 12 in.)
and of panel (16 in. 7 in.). The sizes are impor-
tant if yon have = cabinet into which they must
fit, and you should make any small alterations hefore
the set is built.

(D) Examine screen- to see that it conforms
approximately to sketch, modifying it if necessary.
Note that a small hole is in screen for later insertion
of a terminal.

Follow the order carefully.

(E) 1f Metaplex baseboard is used check size of
metallised surface. Under no circumstances should
the metallised surface ‘extend beyond the screesn.

(F) Take 6} in. X 10 iu. earth gheet (metal foil)
and fix it down flat over one corner of baseboard
(a8 shown in ~blueprint), securing by means
of four tacks or drawing pins in corners ; make sure.
that tacks are clear of screen or-any component

(G) Lay blueprint facc upwards on baseboard ;
the aerial ‘énd” of bineprint, of course, goes over the
earth sheet.- Keep blueprlnr, steady ‘with a weight.
Using bradawl, ﬁmclx through into baseboard the
fixing holes of all baseboard components, including
holes for anode-coil -pillars and holes for vertical
screen-fixing screws. making sure that the holes for
screen correspond. with your own screen (screen-
fixing holes vary slightly).

(H) Remove blueprint and prepare holes in base-
board for anode-coil supporting, pillars-and counter.
sink thesé holes Trgm undeineath.’ (Sec that holes
go through hasehoard as shown-in sketch illustrating
method of mounting anode coxl{

(J) Prepare with hradawl the two already-pricked
holes for fixing vertical screen, (The holes are
merely in preparation for receiving small wood
screws : the vertical screen is not fixed at this stage).

(K) Clean earth sheet (with emery paper) w here
it will later be held down by ledze of vertical screen.

“W.B.

(L) Remove superfluons terminal C from the
itniversal valve holder. Discard the bent
metal sockete Put termiral aside for later use.

(M) Using blueprmt as check for their positions,
screw down the'following in the order given : B.
universal valve holder (marked V1 on bluepnnt)
S.T.400 aerial coil, 1-wfd. (T.C.C.) on metal foil,
phase-reverser- -00005-mfd. pre-set, S8.G. choke,
1-mfd. (Dubilier} on uncovered part of ba%ebonrd
2untd. condenser, 7-pin valve holder, output, choke
(if -used), driver transformer, valve holder V3,
L.F. transformer valve holder V2, 1-megohm re-

- sistance in holder, reaction choke. grid condenser,

selectivity range adjuster.

(N) Mark out and drill terminal strip (or buy
same). Countersink three fixing holes. Fit ten
terminals loosely into terminal strip. which is then
fixed to edge of baseboard by means of three counter-
sunk-head screws (unless fixing holes are counter-
synk do not use countersunk-bead screws as splitting
o1 the ebonite may occur).

(0) Fit tone-control -0005-mfd. variable condenser
to tone-control mounting plate : fix mounting plate
to terminal strip by means of nut and bolt,

THEY STABILIZE IT!
It Drver TRansR

[T TELSEN SO

This sketch shows the two 10.000-ohm resislors
which go across the two secondaries of the driver
transformer.

(P) WIRE BASEBOARD COMPONENTS with
stiffish insulated wire, e.g. bell wire or one, of the
advertised varieties, such as Glazite. To save the
reader time and trouble I have numbered the wires
in the most convenient order for connection. -

Use the following list to find the wires quickly
on the blueprint and note their shape on.the per-
spectlve drawings and photographs. The nuwmbers
of wires are the same in all drawings. You need not
read the wording after the wire if you can find the
wire . without.

It is very important to tick off the numbers on
this list after completing - each connection. : No
terminals should be finally tightened until the word
* tighten " appears in brs,ckets after the terminal
concerned. hen the word. “ fighten” appears
it means all wires to that terminal are in place ;
then tighten firmly. as it may be more difficult to
do so later.

N.B.—Valve holder filament terminals are marked
F+ and F— in blueprint for purpose of identification,
although not so marked on the valve holders them-
selves ;: likewise I have labelled certain terminals
a1, G2 and P1, P2 to assist in their identification.

(1) Screenin gnd terminal (tighten), .marked A

on W, valve holder to nelghbolfnng 1- mfd..
" condense
(¢4 %me termmal (tighten) of the 1-mfd. to
T.4-1 terminal (tighten) on terminal strip.
(3) Enrth terminal on strip to L.F.— termina! on
strip; this wire runs on baseboard and
next to terminal strip.

(4) L.T.— terminal on strip to H.T.— terminal

on strip.

(5) -00005-mfd. phase-reverser terminal nearest
aerial coil to aerial-coil terminal No. 5. [All
coil-terminal numbers .apply “to Colvern
8.T.400 coils].

(6) Barth terminal on strip to one terminal
(tighten) of 250-ohin Ohmite resistor. This
wire . supports one end of the resistor.

(7) The other terminal™ (tighten) of 280- ohm
Ohmite to -00005-mfd. phase-reverser terminal
(tighten) nearest aerial.coll.

(8) Earth: terminal. (tighten) on strip to lmpet
fllament terminal F— of W.B. universal
valve holder V1.

Tick off completed connections.

(9) Seme upper- filament. terminal F— of W.B,
valve holder VI to neavest terminal (tighten}
on neighbouring 1-mfd.

(10) Aerial-coil terminal (tighten) (1) to upper
filament terminal F— on W.B. valve holder.

(11) Aerial-coil terminal (2) to control grul terminal
(tighten) on W.B. valve holder V

(12) 8.G. choke terminal nearest teuumal stnp
t H.T.+3 terminat on strip.

(13) 7-pin valve holder terminai (tighten) ¥+ to
valve-hokler V3 terminal ‘F4 nearest basey
beard edge.

(14) Rame termmaHtlghten) F 4~ of valve holden
V3 to valve holder \2 filament tcrm’hml’
l~+ nearest baseboard edgeé!

(15) L:F. transformer earth t&rminal {if any)
lin case of Niclet nsed it iz one of fixing
scre\vs] to valve halder V2 filament terminad

furthest from baseboard edge.

(18) Same V2 terminal ¥ - furthest, fromn bases

hoard edge to valve holder V3. filament ter/
minal F— furthest from baseboard edge.

(17) Samic V3 terminal F— furthest from base-
bourd - edge to driver transtormer earth
terminal.

(18) Valve holder V3 fillament. terminal (txghten)
F- furthest from baseboard edge to 7-pin
valve holder V4 filament terminal F— nearest,
terminal strip.

(19) Same V4 F— terminal nearest terminal
strip to H.T.— terminal (tighten) on terminal

strip.
(20) Driver-transformer earth terminal (tighten)
to output-choke earth terminal (tighten).+
(21) Driver-transformer terminal Gl to 7-pin
valve holder V4 prid terminal (tighten) G1.
(22) Driver-transformer terminali G2 to 7-pim
‘valve holder V4 grid terminal (tighten) GZ2.
(23) Driver-transformerterminal GB via 12 in.
lenith 'of flex to G.B.—2 plug (tighten). .
(24) Driver-transformer G.B. via 10,000-ohny
resistor to driver-transformer terminal (tighten)

(25) Driver-transformer terminal- (tighten) GB
via 10,000-ohm resistor to driver-transformer
terminal (tighten) G2.

(26) Output-choke términal (tighten). Pl t¢ 7-pin
valve holder V4 anode terminal AL

Tighten terminals when told.

27) Gutput ~choke terminal-(tighten) P2 to 7- pm
valve holder V4 anode terminal- A2.

(28) H T.4+3 terminal (tighten) ou terminal
r’lly to output-choke términal (tighten)'

+

(29) L.S.+ terminal (tighten) on stnp to ontput-
choke terminal (tighten) 26 : 1 furthest
from strip {there is auother terminal further’
still from strip, bnt it is not a 26 :1).

(30) I.S.— terminal (tlghten) nn strlp to output
choke terminal (tighten) 2-6 : 1 nearest strip:

(31) 7-pin valve holder V4 .mode t8rminal (tighten )
Al via -005-mfd. tubular condenser to 7-pin
valve holder V4 filamént terniinal F—.

(32) 7-pin valve holder V4 anodeé términal (tighten).
A 2 via -005-mfd. tubular to 7-pin valve holdcr»
Vi fllament terminal (tighten) ¥—.

(33) \alvo holder V3 anode terminal (tlghten)

to dnver-tmnsformer terminal_(tighten)

P
- (34) Dn\er-trzmqfonner H T + terminal (txghten)
to 2-mfd. condenser terminal nearest 7-pin
valve holder V4
(35) Same terminal” (tighten) of 2-mfd. (ie.
nearest 7-pin  valve holder) via 5,000-ohm
resistor to S.G. choke - terminal (tighten)
nearest 2 infd.
(Continued on page 292.)

4
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'NOWS THE TIME FOR
b YOURSELF THE

Some American Stations which can
be received with certainty:~
g M L
i ~— 0 WAl
et oo | — CHENECTADY W2XAD

T~ WAYNE N H2XE

VPARTS WITH
/4VALVES COMPLETE

_ pERATE

TRIUMPH OF NEW | Pioie, 10 guItP vou AMERIOCPQ.

SKYSCRAPER [ o0 01, qies [y £

ALLWAVE ALLWORLD] ; sEC ‘:AuA ps WE
RADIO 7 |

GREAT

TELLS EXACTLY WHAT
TO DO AND OPENS
TWO NEW WAVELENGTHS
TO HOME llS'l'ENERS

I_TR,q
§H0Rr

S W
4WA\/ElENGIHS
INSTEAD OF 2
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ALL-WAVE SKYSCRAPER ,

At last the day of All-World Radio hasarrived,

and you can build with your own hands the first g

receiver to give you not only England and SUCCE ss Is,. c EHTA -
Europe, but America and Australia direct. The - i ) 3 =
Lissen All-Wave All-World Skyscraper 4 tunes

from 12to 2,100 metres. Itbrings two complete c ET THE CHART.,AND ¥
new wavelength ranges within reach of the ] B | 4
ordinary listener—stations and programmes g uBEA 2B B OB : : =35
which before he was never able to receive— J“DGE FORYO"R‘ELF
Ultra-Short and Short-Wave transmissions 4 N ' ne

from the ends of th th.

COMPLETE WITH WALNUT
CABINET- AND MOVING-CO'L
LOUDSPEAKER.

£8 .2 .6

And rémember you get these stations through Double
Balanced Pentode Output giving brilliant reproduction
on a Moving-Coil Speaker—as much ‘power as a Mains
Set from ordinary high-tension batteries. ' Lissen have
made this All-Wave All-World radio available to
Home Constructors first, because it brings back the..
thrill of conquest to hear America and Australia
direct on a set you have built yourself, it makes ycu
an enthusiast to realise what a wonderful thing you
have created! And when you see the Great Free Chart
of the All-Wave All-World “Skyscraper 4, which tells
you how to build it and how to work it and why it gives
such marvellous results, ycu will agree at once that
it will be wise of you to build
for yourself rather than buy a
factory assembled receiver which
cannot give you these new and in-
triguing short-wave stations. The
FREE CHART simplifies everything ;
there are pictures of every part,
with every wire numbered, every
hole lettered, every terminal
identified. YOU CAN'T GO WRONG!
But getthe Chart and see for your-
self -then build the Lissen "All-
Wave All-World * Skyscraper 4,
the SET THAT SPANS THE WORLD!

C(OUPON

To LIBSEN, LTD.
Publicity Dept
Jsleworth, Middlesex.
Please send me FREE
CHART of the All-Wave
All-World ‘Skyscraper.’

NAME .. ...

2 ADDRESH .

P.W.1i34.
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SessusectassssuSscssaanaasEassRusasRnNn

Note the connections to the phase-

reverser. Enough details are given-

on this page to build the set. hut
further practical information
.will appear next week. The
above drawing shows most of the
aerial side of the set. The various
wires go straight between ter-
minals but, where considered .*
necessary, extra information s
(such as height above base- *
board) is given in the rapid "
construction guide. The *°
position of wire 52 °
is important and is ¢
best shown on the °
blue-print. &
L

)
susnatacrsnssunanosssssd

This lower drawing gives the
detailed shape of all but a few
of the wires. These are to be
seen in other illustrations. To
obtain the best idea of the shape
of wires it is a good plan to look
for the same number of wir¢son
the various views. These draw-
ings enable an exact duplicate
set to be made if so desired.

<]

Popular Wireless, October 21st, 1933.

o .
-
S Immediately below you will see how the connections are
= made to the tone control. The output transformer is
B not used if a Class B speaker is employed. ]
Fasasesene e . .
50
OuTPUT CHOKE TONE
= ConTROL
XA, (0005 MFD.
- 7
([ 2 Ii]/
b
48 NN MeTAL STRIR
SR SUPPORTING
S Towe Conrro
I: ] ONE LONTROL
LS +. i ! \\‘l .;CREWEO o
TERMNAL ; e \‘ ERMINAL
L.5.— 77l T %“ SreiP.
TermnaL. 3 ullll] 0! N
gl B |
H {Q A

AITLERT LTI IITTTT LT
These drawings
and the guide
have involved a
great deal of
work. They have
been very care-
fully checked and,
while "appearing
complicated, will
prove invaluable,

%

»

N

o
' These draw-
S ingi: are to
s show the
& general shape
& of the wires

whose numbers
erxrrespond  with
thos2 in the guide.
The photographs are
an extra check on
the arrangement ot the
wires. It is advised
that the Llue-print be
used as the master
standard for the actual
point-to-point connec-
tions.

»

sesensannsnnsnnase o,
e
e
®sesunccncesessessnsuncsensensssesssnnss
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Every Conceivable Detail is Given Here

(36) Valve holder V3 grid terminal (tighten)
G to L.F. transformer (Niclet) terminal G.
(37) L.¥. transformer terminal P via -0005-mfd,
tubular to L.Y. transformer earth connection

(tighten).
(38) Valve holder V2 anode terminal A to reaction
choke terminal (tighten) nearest grid con-

denser.

(39) Reaction choke terminai (tighten) nearcst
driver transformer to L.F. .transformer
terminal (tighten) P.

(40) Valve hoider V2 filament terminal ¥+
nearest bhascboard edge to 1 micgohm re-
sistance terminal (tighten) nearest strip.

(41) 1-megohm resistance terminal (tighten)
furthest from strip to valve holdér grid
terminal Q.

(42) Same grid termina! {tighten) G of valve holder
V2 to pearest terminal (tighten) on
grid condenser.

(43) Grid-condenscr terminal nearest
selectivity range adjuster to selec-
tivity range-adjuster terminal (tighten)-

baseboard and mark on bageboard the points
above which-the on-off switch terminals will come,
Remove panel. Yreparc wires for later connection
to toggle switch, viz. (58) from W.B. valve holder
V1 lower filament terminal. This wire will leave
toggle, goes round behind toggle and then runs
along baseboard close to panel until the screen is
passed.

Prcpare wire (57) from toggle to L.T.+ terminal
on strip ; this wire will leave toggle, run along base-
board and half an inch away from front edge of
baseboard until it turns off near vertical screem.
The general shape of these two wires is obtainable
from bineprint, drawings and photos.

(U) Connect end of prepared wire (38) to W.B.
valve holder V1 lower tilament terminal (tighten)
F+. Leave togele end of (58) free.

(V) Connect onc end of prepared wire (57) to toggle

TWO EVENINGS OR LESS!

“ L} vass

Ormond type] to No. 5 terminal (tighten) on

aerial coil, .
(65) Anode differential -0001-mid. coupler fixed
vanes terminal (tighten) nearest anode

tuning condenser to sclectivity range-adjuste:
terininal (tighten) nearest earth shect.

(X) Fix the two mounting piflars on the 8.T.40¢
anode eoil and fix pillars from underneath base-
board with the two countersnnk-head screws (see
sketch for method of fixing anode coil). The coil
is now in position on its pillars.

(86) Terminal No. 3 (tighten) on anode coil to

anode wave-change switch lower terminal

{tighten).

(67) No. 5 terminal (tighten) on anode coil to
anode reaction condenser fixed vanes upper
terminai (tighten) ¥2.

(68) Grid condenser terminal (tighten) nearest
selectivity range adjuster to anode
tuning condenser fixed vanes ter-
minal (on side, in case of Ormond).

(69) Same fixed vanes terminal (tighten)
on anode tuning eondenser to No. 6

nearest grid condenser.

(44) L.T.— terminal (tighten) on strip to
adjacent 1-mfd. terminal furthest from
7-pin holder V4.

(45) Same tcrminal (tighten) on 1-mfd. to

2-mfd: terminal  (tighten) furthest
from 7-pin valve holder.

(46) L.¥. transformer H.T.4 terminal
(tighten) to nearest terminzal on 1-mifd.
nearest 7-pin valve holder V4.

(47) Same terminal (tighten) on_ 1-mfd.
nearest 7-pin valve holder V4 via
5,000-ohm resistor to H.T.4-2 ter-
nminal (tighten) on strip.

(48) L.F. transformer terminal (tighten)

to tone-control -0005-mfd.. com-
denser lower terminal (tightem).

(49) L.F. transformer G.B.— terminal
(tighten) to tone-control -0005-mid.
upper terminal.

(50) Same upper terminal (tighten) on
the control condenser via 8-in. flex
to~ G.B.—1 plug (tighten). Make
sure connection to plug is good.

(51) Connect a 7-in. flexible lead (having a
G.B.+ plug at one end) under the
terminal head of L.T.— terminai on
strip (sce blucprint).

THIS CONCLUDES THE BASEBOARD
WIRING. n

(Q) Mark out and drill. ')pane} (or buy
same). My panel-drilling diagram is a back
view and is for marking back of panel.
(On no account nsc it to mark the front
of panel) Small pilot holes arc first
drilled from the baek (the final holes being
drilled from the front). Any marks on
panel front (to assist the reading of dial
and coupler positions while working sct) are
best scratched immediately after drilling
pilot holes. Their position” is vertically
above pilot holes and the scratches should
show about one quarter of an inch when
knobs are fitted. The three holes for
the pancl-fixing screws should be countersank,
otherwise panel will probably fracture when
counterrunk screws are uged,

(R) FIT PANEL COMPONENTS - in
following order : toggle on-off switeh, two
push-pull wave-change switches, one ‘0003-
mid. diffcrential reaction condenser, one
‘0001-mfd differcntial “anode coupler, one
0005-mfd. acrial coupler, one -0005-mfd.
aerlal reaction condenser, two -0005-mfd.
slow-motion tuning condensers. If aerial
wave-change switch is of ditferent type turn it
around if mecessary to clear vertical screen.

Do not fit any knobs or dials at this stage, except
those on wavechange switches, .

(S) WIRE PANEL COMPONENTS as follows:

(52) Differential anode coupler moving vanes
middle terminal to -0005-mfd. aerial rcaction
upper terminal (tighten). This wire passes
close to panel where it will later pass through
top notch in vertical screen. ¥t is important
that this wire should follow the ronte on the
blueprint, cspecially where it passes midway
between aerial coupler and aerial tuning
condenser. )

(53) Aerial coupler fixed vanes lower terminal
(tighten) to acrial tuning condenser fixed vanes
terminal (this terminal is on the side of the
Ormond condenser). i

(54) Acrial tuning condcnser moving vanes
terminal (i.e. at end in ease of Ormond $ype)
to upper terminal (tighten) of aerial wave-
change switch.

(55) Anode tuning condenser moving vanes ter-
minal (ie. at end on Ormond type) to anode
wave-change switeh upper terminal (tighten).

(56) Anode reaction condenser fixed vancs lower
terminal*F2 (tighten) to anode tuning con-
denser moving vanes terminal (i.2. terminal
at end on Ormond). r 1 .

(T) Hold panel temporarily in position against

terminal {tighten) on anode coil.

(70) Valve holder V2 anode terminal
(tighten) to anode reaction condenser
moving vancs terminal (tighten)
nearest side edge of panel,

(71) Fix the previonsly bared end of
a 3-in. length of flex to S.G. choke
terminal furthest from strip. The
other end is bared and is for later
connection to anode terminal on
S.G. valve,

(72) 8.@. choke terininal (tighten) fur-
thest from terminal strip to middle
moving vanes terminal (tighten) of
-0001-mfd. differential anode coupler,
This wire leaves 8.G. choke terminal
and rises vertically for 4 in. and
then travels horizontally towards
the -0001-mfd. ditferential and then
drops to make connection with
middle temmninal.

(73) ‘0001-mid. differential anode coupler
terminal nearest aerial tuning con-
denser to No. 1 terminal on anode

coil.

(724) Same No. 1 terminal (tighten) on
anode coil to anode tuning condenser
moving vanes (terminal at end in
case of Ormond).

(75) Same moving vanes terminal
(tighten) to valve holder V2 -
ment terminal (tighten) ¥ — furthest
from baseboard edge.

(Y) FIX VERTICAL SCREEN with two
screws having given screen and earth sheet
a final rab with emery paper where they
will come in contact, seeing that wire (52)
passes through top notch and that (38)
passcs threugh bottom notch.

(2Z) Fit terminal (previously taken from
W.B. valve holder as suggested) to screen
after eleaning with emery the screen near
the hole.

(76) -0001-mid, differential anode coupler

terminal (tighten) nearest screen to
_terminal on vertical screen.

(77) W.B. universal vatve holder V1 upper
fillament terminal (tighten) ¥F— to
termninal  (tighten) on  vertical

and built in & few hours.

The *¢ 8.T.500,” if built by this ingenious rapid guide, can be made

have Europe to -entertain you.

termminal (tighten) nearest  push-pull  switches,
leaving other end of wire frec.

(W) FIX PANEL TO BASEBOARD by three

screws, having tucked end of (38) behind toggle.

(57) Connect free end of (57) to L.T.4 terminal
(tighten) on strip. .

(58) Connect free end of (58) to toggle terminal
furthest from push-pull switehes,

(59) Same toggle terminal (tighten) furthest fronm
push-pudl. switches to valve holder V2 tilament
terminal (tighten) ¥ - nearest Dbaseboard
edge. This ‘wire goes under (41).

(60) Phasc-reverser -0000»mfd. condenser  ter-
minal (tighten) nearest 2-mfd. condenset i,
8.G. choke terminal mearest panel. This
wire is kept about three-cighths of atinch
above baseboard.

(81) Aerinl reaction condenser lower terminal
(tighten) to No. 6 terminal (tighten) on aerial

coil,
(62) Aerial wavechange lower terminal (tighten)
No, 3 terminal (tighten) on aerial coil.
(63) Aerial tuning condenser fixed vanes terminal
(tighten) [i.e. terminal on side in Ormond
type] to No. 2 terminal (tighten) on aerial

coil.
(64) Aerial tuning condenser moving vanes
terminal (tighten) [terminal at end in case of

By 10 p.m. the second night you will

screen.
(78) Aerial terminal (tighten) on strip
to upper moving vanes terminal
(tighten) on -0005-mfd.  aerial
coupler.. The wire proceeds hori-
zontally for 1 in, towards panel, then
riscs 4 in, vertically and then proceeds
- horizontally to the aerial coupler.

THIS COMPLETES THE WIRING.

Fit knobs and dials to panel components, turn
spindles of the four solid dlelectric condensers
(thizs excludes the two -main tuning. condensers)
as far anti-clockwise as possible locking from front
of set. MNit knobs with their pointers pointing
horizoutally to . left.

Turn the two main tuning condenser spindles
as far anti-clockwise as possible (i.e. moving vanes
fnlly “out’’) and fit dials with their zeros opposite
prepared scratch marks (if any) on panel. Fit
slow-motion knobs to tuning condensers.

YOUR S.T.500 IS NOW COMPLETE.
Please turn to operating instructions an(}I exéiolir‘ it.

B

*
% START TO-DAY!
4
1 4
¢+
M

- - B - - P *

If the article on the “S.T.500 " has
inspired interest, start building it at
once, and enjoy 1ts remarkable per-
formance as early as possible. This
set is our hig Autumn star receiver,
B e e g oo ]
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?"T-;;;S MIRROR OF THE B.B.C. By O.H. M. _gr
THE JANUARY SGRAMBLE
§ The Lucerne Plan—On Christmas Day-—The Truth about the B.B.C. and i
: Television—Some Dates to Remember. -

THE Amsterdam meeting of broadcasters
does not seem to have helped very

much towards ironing out the pro-
spective difficulties of the great change-over
to the Lucerne Plan in January. Fortun-
ately, however, the B.B.C. is taking steps
to minimise the dislocation.

I hear that extra power will be used
while stations settle down to their new
channels. Even so, however, listeners
should allow for a period of uncertainty,
especially as the B.B.C. programme builders
are not putting on anything like their best
talent in the second half of January and in
February.

Bells of Bethlehem.

It is still very ‘‘ hush-hush,” so I just
whisper that all the broadcasters of the
Western Hemisphere are likely ‘to relay the
bells of Bethlehem at the appropriate time
on Christmas Day. I wonder who will do
the running commentary.

Reorganisation Misfires.

The great scheme of reorganisation of
the B.B.C. seems to have miscarried in at
least one direction.” There was a plan to
transform the News Section into a Depart-
ment of Topicality, with staff qualified to
‘“ produce ”’ news and dramatise events of
the day. Mr. Lionel Fielden was to have
been in charge.

But all this has fallen through. M.
Fielden will stay where he is in the Talks
Department and Mr. Holt, as a practical
Pressman, will continue to direct thenews in
a professional way, for which small mercies
many thanks !

The Television Muddle.

With all the contradictory statements
that are floating about concerning the
future of television it is perhaps just as
well that I am able to tell the truth. The

present thirty-line transmissions which go

IBETWEEN

“ BYG.T.KELSEY

Weekly jottings of interest to buyers.

HE advertising columns of “ P.W.” are
always interesting. That much may
be deduced from the large number of

letters I receive each week from readers
concerning products that have been
advertised. :

But this week very special interest
attaches to the advertisers’ announcements
on account of the publication in this issue
of Mr. Scott-Taggart’s great new set, the
“8.T.500.” Judging by the phenomenal

success of Mr. Secott-Taggart’s previous

out four half-hours a week on 261 metres
are under notice to stop on March 31st, and
the B.B.C. engineers and administration
certainly mean them to stop then.
Between now and Christmas the B.B.C.
ultra-short-wave transmitter will experiment
with apparatus provided by the Baird
Company. This will have to be cleared
out before the end of the year, then the
B.B.C. will begin active co-operation with

An operator at the London Exchange plugging in a call from Mon-
This Radio Exchange, as it might be called, is used for
linking up transatlantic calls with telephone subscribers on this
The operator on the left is seated in front

treal,

side of the Atlantic.
of the New York switchboard.

the apparatus provided by Electrical and
Musical Industries Limited. This is the
apparatus next to be tried out. So that
is the position.

A Relay From Woolwich.

This year November 5th falls on a Sunday,
but no doubt we shall explode our few fire-

designs, I haven’t the slightest doubt that
the “S.T.500” will be built by literally
hundreds of thousands of readers.

In the ordinary course of events it is one
of my pleasurable tasks to provide weekly
notes of interest to buyers. This week the
only advice I can give is that you study
with more than usual interest the numerous
advertisements that are appearing. I am
confident that you will find something to
interest you on every single page.

G.F. Catalogue Now Available.

A week or two ago I mentioned in my
notes that Graham Farish were about to
produce a new catalogue, and I am glad to
be-able to pass on the news that adequate
supplies of this new catalogue are now
available.

The range of products.that is now being
produced by this enterprising firm is bigger
and better than ever, and includes such
components as ganged condensers, Class B
driver transformers, Mansbridge-type con-
densers, etc.

May I remind all those who are interested

A TRUNK CALL FROM CANADA

Popular Wireless, October 21st, 1933.

works on the night before. However, on
Sunday morning, November 5th, which, by
the way;, is also Armistice Sunday, the B.B.C.
is relaying the parade service at the Royal
Garrison Church of St. George, Woolwich,
as part of the National programme for
that day. )

The service will be conducted by the
Senior Chaplain to the Forces, the Rev.
B. K. Bond, and the musical part-will be
performed by the Royal Artillery Band, con-
ducted by Major E. C. Stretton.

Special Anniversary Programme.

Here is a lot in a little space :

Saturday, October 21st.—Special anniver-
sary of the Battle of Trafalgar programme.
This has been arranged by Alan Wade and
is a first episode from * The Dynasts,” by
Thomas Hardy, comprising nine scenes
from that epic drama of the
war with Napoleon, and deal-
ing with the Battle of
Trafalgar and the death of
Nelson.

*“ The Blue Boar.”

Monday and Tuesday,
October 23rd and 24th.
National and Regional
stations respectively. Roger
Quilter’s light opera, * The
Blue Boar,” with Amy
Augarde in her first appear-
ance before the microphone.

Ina Souez, Raymond
Newell, Appleton Moore, Mark
Raphael, Norah Gruhn and
Samuel Dyson arc also in
the cast. Instead of dialogue
to carry along the story, the
musical items will be linked
—4 together by a narrator.

The ‘“ Circus Princess.”

Thursday and Friday, Oc-
tober 26th and 27th.—Kal-
man’s operetta, “ The Circus
Princess,” with John Hendrik in the leading
part. Harriet Bennet, never yet heard in
England, but holding a big reputation in
America and Australia, where she has sung
in “ Rose Marie ” for two years, to play the
Princess.

(Continued on page 317.)

that it is available under our
posteard literature service.

(No. 51.)

A New Watmel Leaflet.

An informative leaflet on the important
subject of volume controlling has just come
to hand from Watmel.

In addition to giving details and prices of
the various resistances and potentiometers
included in their range, this new Watmel
brochure gives some uscful information on

1 the question of volume controlling in general.

Singe it is a leaflet that is likely to be of
interest to home constructors, *P.W.”
readers can obtain a copy through the
medium of our postcard service. (No. 58.)

fu------

OUR POSTCARD SERVICE

Applications for trade literature mentioned in
these columns can be made through ¢ P.W.”
by quoting the reference number given at the
end of the paragraph. Just send a postcard
to G. T. Kelsey, at Tallis House, Tallis Street,
E.C.4. Any literature described during the
pist four weeks may be applied for in this
way—just quote the number or numbers,

+.IIIIIIII.I'.I.IIIII
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COLVERN COILS FOR THE ]

i “S.T.500”
Type “S.T.500" .. .Price 8/- pair

To ensure outstanding performance
and reliability use Colvern Coils as
incorporated in S.T.s original design.

T
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COLVERN SPECIALISE IN COILS

COLVERN LIMITED, MAWNEYS ROAD, ROMFORD, ESSEX.
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{ VUSEFUL BENJAMIN UNIT § | i
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THERE are supposed fo be two classcs of con-
structors. In the one are those who like to
cxperiment -and do not object to a - considerable
amount of tinkering with bits and pieces in order to
achieve their ends ; and in the other those who look
for the shortest and easicst cuts.

Personally, I dé mot think any such arbitrary
classification is possible. JIundeed, I would go so far
as to say that the above types of constructor repre-
sent two extremes.

And in any case I faney that there are very few
indeed who will deliberately choose an unnecessary
complication in-face of a simple alternative.

That is why I believe the Benjamin Economiser
Unit will prove very popular. There docs not
seem to be any reasonahle excuse for purchasing
the individual items needed to apply the Wesrtector
FEconomising scheme when they are available in the
oné compact unit at approximately the saine priece.
..The. saving is more than a mere saving of
space. Circuit connections are .greatly redheed,
and the constructor has the assurance that the
clements cmployed are completely suitable for the
purpose. -

Gone -is the need to prepare a shop(i)ing list
(admittedly not large) and, perhaps, wander from
shop to shop to make the various purchases.

And in this particular ecase the old and some:
times valid phjection. that unified apparatus
prohibits cxperiment and elose adjustment docs
not_apply.

Th¢ Benjamin Economiser Unit provides for all
norinal requirements perfectly satisfactorily.

As you have no doubt gathered, it incorporates
a Woesteetor wired to condensers and resistances
for H.T'. economising in a power or pentode stage
(alternative terminals are fitted).

You probably .know the scheme. If vou've heen
reading your ** P.W.” regularly vou will ; but perhaps
I'd better insert a brief description of It for the
benefit of new readers. .,

Well, as all battery-sct owners will realise only too
keenly, the output valve of a set, whether it be an
ordinary power or pentode type, takes a fair amount
of H.T. current. Perhaps ten milliamperes, This
current I8 steadily. draining away from the H.T.
battery, whatever the volume from the loudspeaker.

There = just as much when a single fiddle is quietly
playing or a very weak station is coming over, or
even during programme pauses, as there is when the
speaker is delivering a really loud passage.

The B.R.G. Mains Transformer,

The Economiser alters all that and proportions
the H.T. current in accordance with the volume, and
thus effects a considerable saving.

And this Benjamin Economiser Unit forms a most:
convenient method of adding this nioney-saving
system to any ordinary set.

It works perfectly. A meter convincingly proves
it, There isn't the slightest effect on the quality or
volume, The saving is made without sacrifice. I
think it s a fine scheme, and I hope Benjamin’s
enterprise in making it so readily available to all
mects with the full success it descrves

i
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A BRITISH RADIOGRAM
TRANSFORMER

Y aRsansai

My recent remarks. rcgarding the progress made

by British Radiogram are further endorsed by the
fact that they have now extended their activities to
the makiug of a new mains transformer, which is a
specialised type of component not -easily manufac-
tured without real technical ability and production
skill behind it.
- This B.R.G. Type 56 Mains. Transformer in gues-
tion is designed specifieally for the Westinghouse
H.T. 12 unit to get 250 volts H.T. at 80 ma. - There
is an L.T. output of 4 volts.at 3 ampéres.

Input tappings to suit any voitage between 200
and 250 volts are provided, so that it will snit most
mains.
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I was at once favourably impressed by this
B.R.G. transformer, for it is robustly constructed on
obviously sound lines.

The frame is heavily built and the windings care-
fully scctionised. On test there was negligible tem-

erature rise and good voltage regulation on both
..T. and H.T.

It 'is a transformer we ecan recomniend, and the

price is the very reasonable one of 22s. 6d.

~;}---o" sunxee *
: A GRAHAM FARISH :
7 CONDENSER H

;.uuguuu sssss ,'.(
Have youlf

ever noticed how |
often it scems to
happen that the
most wires join
to the com-
ponent with
the smallest
terminals ?

It’s an exas-
perating short-
coming. Even
as 1 write my
mind flies to in-
numerable sets
of the past in
which I have
been confronted
with large fixed
condensers bear-
ing finy termin- L - e 1
alshazr‘n?l(fiul s“ ho(l)c} The Graham Farish Fixea Condenser,

fat wires to join to them !

And it is remembering this which makes me view

. ¥

In this photo you see the Benjamin Economiser Unit
actually in a set.

the substantial terminals on the Graham Farish
1-mfd. fixed condenser (and other siilar values)
with intense pleasure. There is an umsually
gencrous length of shank on each.” “ You can’bare
10 less than £ inch of it and the milled nut still

Y

has ample threads left to it. -

~ Asmallpoint ? No, 1 consider it a vitally-impor-
tant one. The whole working of a set can go by
the board through an odd lead wandering off o
flimsy, overtaxed terminal.

. Another sound, practical feature of this Graham
Farish condenser is.that it can be moupted either
vertically. or horizontally equally well:

It is built into & strong bakelite caring, attrac-
tively coloured red, it. holds its charge well, and
its -actual capacity closely follows its rating.

A good component, thoughtfully designed, is
this Graham Farish condenser.

IT wag extraordinary how
Billy Merson’s show,
“Taking You Over,” im-
proved in quality and vigour
as it progressed. Billy
Merson himself wasn’t as
prominent in the programme
as he might have been.
But in lLis one big turn as

ersonalities
a Roman Cwmsar he was p

THE LISTENER'S NOTEBOOK

:
:
:
H
:
H
Frank comments on recent pro- :
grammes and on microphone &

:

:

*eX there. Possessing a rather
expressionless  voice, _he-
contrasts strikingly with
his two collcagues. 1 can
imagine he isn’t exciting
enough for Frenchlisteners,
though to English listeners:
learning French at the
feet of these announeers
there may be sonc smalt

of the moment.

b SGLLITTITIIITITITTLR 3

something that suited his
pompous style. He is with-
ont a rival in this sort of thing,

The,_other snippets of parts he played weren’t
Billy Merson parts at all, so were unimpressive,
There was very little new ground broken in any of
the - departinents, but the surprise endings of the
sketehes were much appreciated.

* *

*

There’s nothing Hke a good heginning to every-
thing. ~ Vernon Bartlett attaches great importance
to opening sentences, and will spend a long time in
their preparation. There’s wisdom in this. Writers
of burlesque do the same, apparently though they
don’t usually show the same wisdom. Tt scems the
rile for them to open their show with a regular babel
of noise, everyone, ineluding prineipals, going it
hammer and tongs.

This may create atmosphere, but it also creates a
difficult situation for the listener. He has to spend a
good deal of time sorting everyone out, and this
interferes with his cnjoyment. Whereas, if the
principal characters were introduced in turn, the
listener would be spared endless trouble, Atmo-
sphere may be laeking for a time, but T prefer above

. cverything else to know where I am at the carliest

possible moment.
latest offender.
* *

Here are two Poste-Parisien items. - Try to find
fime to listen to the Sonora Radio Dance Orchestra
broadeasting modern dance music for a couple of
hours every Saturday. Their leader is Fred Hoffiman.
They are good! I came across them quite acei-
dentally, but T shall take them now as regulariy as
I do a hint.

I understaud they are very popular aeross the
Channel, and owe thelr success to their having
studied the requircments of the mike and adapting

* Daylight Robbery " was the

their interpretation thereto. An obvious expedient, |

I would have thought.
* *

*
The other concerns the new announcer operating

ss¥ advantage in this less

. _cxubcra‘nt style.

T like the ldea of broadcasting excerpts from forth-
coming plays. Of course, it is a borrowing from the
cinema, but, untike the einema, it is only possible in
the case of revised plays. unless records of new plays
are made during rehearsale. I am inelined to think
that even this would be worth while, as these excerpts,
like those of the film; do arousc interest.

* - *

The dozen plays included in the present Dramas
Festival are interesting not only in themselves, but
also for the light they throw on the development of
radio drama. To my mind, * Danger ” and * The
Wrong Bus” might have been two of the most
recent plays written, instead of being six or seven
vears old. T couwldn’t recall cither of them ; but in
* Danger " 1 thought the effects were excellent and
more realistic than those of ** The Wrong Bus,” in
spite of the first-class crash at the end of the latter.
Lmust say, too, how I like the small cast. 1t makes
listening so much easier.

* * 2

Mr. C. W, Lyle’s general introduction to the autumn
series of sports talks was a remarkable survey of the
world’s sports. He had to travel the whole world
in 15 minutes ; he omitted no sport of any standing ;
he gave considerable detail. Obviously, he had to
race against time. and he couldn’t conceal the fact
This was the only fly in the ointment.

* . * *

Mr. Lyle’s remarks on the cnthusiasm of all
Americans for their national game, and the way
American radio. fosters this enthusiasm, emphasised
the B.B.C.’s tendency to treat our national wame
as if it were a thing of no special importance. True,
Saturday evening’s First News Bulletin contains
the football resuits. But they are always given
last. often yielding pride of place to results of onty
local interest.

(Continued on page 312.)
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SPECIFICATION

Circuit — Bandpass aevial
circuit, screen-grid  high-

frequency amplifier, followed
by tunedegrid  power-grid
detector.  Parallel-fed low-

Jrequency transformer coup-
ling to pentode output.
Speaker—Esnergised noving
codl, Proviston for additional
speaker of high or low resis-

tance. Controls—Gramo-

phone LW, MW, ‘0f’.

Switch, smvle Fnoh tuning
for Vireg -gang condenser.

Volume control which also
operateés on pick-up. Motor
— Induction type (AC
niodel). Cabinet—IValnut.

Valves—ACmodel: MS4B,

MH4, MPTy4, Us2. Out-
put—1} ‘wafls, Current
Consumption — 65 walls
on radio, 95 watts on gramo-
phone. Wave-lengths
Range—z00-550 mediuni-
wave melres;  §,000-2,000
long-wave metres. Voltage
Range—200/25070ils, 50{60
cyeles.  Size—34 fas. high,

23} ins. wide. 16§ ins. dech.

Price— 23 guincas. Hire-
Purchase Tcrms—Deposi?
£2.8.6 and 12 monthly pay-
nients of £1.19.0.

>~ SPECIAL FEATURES :

1933. 207

0"er A FOUR-VALVE

ALL-ELECTRIC RADIO-GRAMOPHONE
WITH MOVING COIL SPEAKER AT

GNS.

1. Band- -pass circuit. 2. Flood-lit scale
calibrated in wave-lengths with station-finder. 3. Energised moving-
coil--speaker:- - 4. Provision for additional speaker. §. Universal
automatic brake. 6. Volume control common to both radio and
gramophone. 7. Induction motor (A.C. model). 8. One knob
tuning with reduction gear. 9. Three acrial tappings. 10. Mains
aerial device. 11. Low 1 running costs, :

THE FINEST VALUE EVER PRODUCED
BY THE GREAT COLUMBIA FACTORY

Here is the chance of a lifetime to buy a luxury radio-
gramophone at an amazingly low figure. For 23 GNS.
you are offered an instrument that embraces every
material advancement of radio and gramophone science
—combined in an instrument which needs but plugging into yout electric light
supply to bring you the finest programmes that modern broadcasting has to
offer, and superb rendering of gramophone music—both with an amazing
fidelity of tone. :
Columbia have never had more confidence in an instrument than they have in
this—representing as-it does the greatest value for money to-day—an instrument
that might reasonably be priced at many pounds more. This radio-gramophone
is a standard product of the great Columbia factory—the largest in Europe—and
like all Columbia instruments has undergone nearky eleven hundred tests as
part of the routine of manufacture—which explains Columbia’s confidence in
this product. Read the brief specification given—then take the first opportumty

of seeing and hearing it at any Columbia dealer’s. Remembet, this is a
chance not to be missed !

| COUPON: Tu the Columbia Graphophone Co.,
| Lsd., 98 Clerkenwell Road, E.C.x.

Please send me particulars of the new
Columbia all-electric Radiograph-Four,
Model 620, without obligation.

INPAMIE o e emms slosiersts

PW 211033
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CONDENSERS for the S.T.500

POLAR
&

DIFFERENTIAL POLAR No. 2 S.M.
ONE -0003 e/s SPECIFIED TWO -0005 Required

SPECIFIED ey /
ONE -0001 e/s 1 Polar Differential 0003 e’s - 3/= 6,6
Recommended each
The well-known fast and sl ¢
3/_ RECOMMENDED Lnoii:;: condenser. . Ball. &
each earing spindle.  Rigid con-
The condenser with an in- 2 Polar No. 2 S.M. -0005 /@ each Aleo ;:;‘;2‘:‘;“;
sulated spindle, Constructed 0003-
g‘ﬁ,:f;o:‘h‘g’;e::i%‘;ﬂ“‘éom;';mz 3 Polar Compax ‘0005 - 2/@ each
with knob. R o 5
Also made in ‘00015 €s. 1 Polar Differential :0001 es - 3,- POLARCOMPAX

THREE 0005 Required

2,6 each

Suitable for tuning or reaction

where air dielectric is not

essential. Made with best

materials. Is of the highest
quality of its type.

Also made in ‘0003, ‘000IS,
‘0001 and -00005.

Q 397

WINGROVE & ROGERS, LTD.
1i88/189, STRAND, LONDON, W.C.2.

WoORKS: OLD SWAN., LIVERPOOL. 'PHONE: TEMPLE BAr 2244.

THERE'S A

WESTINGHOUSE METAL RECTIFIER

FOR EVERY SET.

Send 3d. for a copy of “*The All Metal Way, 1934, giving prices, outputs and circuits.
THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO., LTD,, 82, York Road, King’s Cross,.L.ondon, N.1.

——— e

DIRECT FROM

SAVE 40-50% ON YOUR S.T.500 || @™ "E

Build -it yourself and get first.rate resuits at a fraction ot the usual
priee with our amazing new bargain Kit—THE “ GOLD-MINE ** S§.T.500.
Made up from high-grade rew stock surpius components exact to »pecnﬂcd
values throughout, and of actual specified makes when necessary. This i8 the
bargain ef ‘“ P.W.’s ’ greatest boom number. Secure yours to-day.

A, —HKIT B. As Kit | KIT C. Kit ‘B XIT D. Kit ‘C’| pOST FREE and 6 mo;\zhly payments of 6/-.
ll,f,::ns, QI wich runichod it 1“;‘0"‘“’“‘;,’3 ;_‘;;,';]h[,ns'}g?g;‘nﬁs 57 6d Cash Price, 42/-.
print and allfset British PM .C. Spkr., p:ecc ou / u CARRIAGE PAID AND PACKINGC FREE,
sundries ... 57/6 [valves ... 77/6 £5.12.6. ,6, " |Cash or €.0.D. szaﬁcalmn Soundly constructed of well-seasoned
REMEMBER—YOU CAN'T GO WRONG WITH A T GOI.D MINE ©* KIT. tx};n er :ind bet;:jm(ully polished rich walnut shade with
ebonised mouldings

SIZE OVERALL
Heicht, 3 ft. 3in, Width, | ft. 8 in. Depth, 1 ft. 4in.
Allowing ample room for all pick- -up. turntables and sets
with baseboards up to 18 in. by 14 in. and 7-in. panel,
also speaker and all accessories, Hinged motor board

for easy use. SEND FOR LEAFLET.

Sent to you all ready to take your set.
Sole Manufacturers :

W. S. WILKIN

NELSON MEWS ~ SOUTHEND . ESSEX
hone: Southend 4330

Whether. it be one of our owa bargain Kits (as below) for a published circuit

(as abovce}, ox Ior a Kit madc up to your own particular requiremcuts. In
cery case a direct cash saving of 8/- to 10/- in the £.

1933 4 BARGAIN KITS.8t. 111, COMPONENT BARGAINS at

. 1l 8/6; . g the lowest hquldanon prices

ever Listed by the hundred in the

DIO GOLD-MINE,’ packed frow

§ 35/-; conv. ,_,- cover to cover. Enclose 3d

Kit, 12/6. Each with full > stampe now for late Oct. issue.

instructious. Casb or C.0.D - - a‘ Many 50-75% reductious.

{Dept. R.33) 23, BARTHOLOMEW GI.OSE E.C.t1 (Natlonal 8523).
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DEEPEST
BASS
. tO
HIGHEST
TREBLE

You get every note
if you use

S.T.500 )

Wireless Set needs these

Double capacitv H.T. Units

W.x231 320 volts 8§ X 7 X 33 14/6

W.iz217 13126 volts 9 X 51 X 33 17/6

W.1210 135 volts 10 X 6 X 33 18/6
(and 18 volts G.B.)

Triple capacity H.T. Unit

Pop. Power 120volts 13} X 10§ X3 24/~

The Grid Bias Battery' required

for use with the above H.T.'s

(except W.1210) ‘s Winner 9

5 X § x 25 1/-

made
particularly
lo power Your se
WIRELESS BATTERIES

The Ever Ready Co. (Gt. Britain) Ltd., Hercules Place, Holloway, N.7.

Manufacturers
and © Purveyars
of Electric Lamps
By Appoinimens

Purveyars of
Elecisic Lamps
By Appoiniment

The greatest coloured singer
the world has known, and |
artist to his fingertips— |
‘Robeson has moved the hearts
of millions. Hear the exquis-
itely unmistakable timbre of.
his voice when you play his
records. Play them with a
B.T.H. Pick-up. It’s easy to .{
fix in place of your old sound--
box and tone arm. Then all
you have to do is connect it |
to the “P.U.” terminals on -
your set.

The “Senior” model Sfor the connoisseur—
the “Minor” model at 21/~ for the wman'.

wanting good reproduction ar areasonable
cost.

COMPLETE WITH
VOLUME CONTROL

The Edison Swan. Electric Co. Ltd.
155 Charing Cross Rd., London, W.C.2

€Q0) RADKYDEALERS RECOMMEND E QISWAN
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ECKERS
EXPLAINS-

¢ THE ordinary

man—we
have to face
it—is an anarchist.
He wants to do
as he likes. This
anarchism has been
at work since the

L

XovssensessasussnsnsnnsncasunanzasaasassnesessennonryC

Experimenting for a hobby is our
Chief Radio Consultant’s subject
this week. He comments on the fact
that quite useful work can be done
with comparatively simple appara-
tus. In his own words, ¢ while you
may never discover anything which

set. 1 could have
used one valve
voltmeter and the
thermo milliam-
meter was very, very
useful, but never-
theless a  bit of
luxury which saved
a lot of time.

If T were setting

: q f will make your fortune, you will in
Eisﬁ;s::;;x »g it any case have a grand time.”’
So. says Mr. Xk

Bernard Shaw, and
it is none the less true for that.

I do not intend to discuss anarchy, its
value as a stimulant or its nuisance to the
community. I open in this way to show
you that you can indulge your desire to do
what you like, to be free within certain
limits, without hurting anyone else, if you
will take up experimental work. Whatever
the limitations of its scope, experimental
work is the greatest of all employments,
because it leaves one and one’s imagination
free to do what jt likes, but nevertheless
disciplines it in terms of the results achieved.

Good Work with Make-Shifts.

People keep coming to me with ideas.
They are frequently more imaginative than
sound, more ingenious than factual. I say
my piece—I hope not discouragingly—but
I have to tell the truth as I see it; and
ther, if .the rccipient of my opinions is
still sceptical, I say : ““ Go and try it.”

He replies: “How can I?” Well!
There are limits, but a tremendous amount
of good work has been done with plasticine,
string, cardboard, sealing wax, wire and a
few *‘ good-enough "’ instruments . adapted
ingeniously to the accuracy required.

The joy of éxperimental work can be
severally classified, as: (1) it employs the
hands in making things; (2) it employs the
mind in devising things; (3) if ever it
yields results you may be sure that you
have succeeded. Your opponents’ in-
violable laws never let you get away with
an untruth.

Big Expenditure Unnecessary.

You may reply: “Oh, yes, I know it’s
all ‘very well for you; your laboratory is
stacked with every kihd of instrument you
ever need ; but think of me—I cannot go
out and just order Moulin voltmeters and
test sets and resistances and—oh, every-
thing.”

I am not so silly as'to suggest that one
can, at once, set up a laboratory without
the expenditure of any money: but I do
suggest that you need not spend a great
amount for a given receipt of pleasure if
you set about things properly.

I am in the midst of a research at the
present moment. I have used onmly four
instruments, as: two types of valve volt-
meter, a thermo milliammeter and a test

up a laboratory on
my own, and I had,
as indeed is true, very little money to
spend, I would first and foremostly buy
a test set, one which told me D.C. amps.
and volts over a wide range. I should try
to get it second hand, but if I couldn’t,
and if it was too expensive, I should realise
that all T really wanted was a sensitive
milliammeter for nearly all my work.

Making a Voltmeter.

If you will remember that voltage equals
current times resistance you have made a
voltmeter. Supposc you want a . volt-
meter 0-8 volts for L.T. and 0-200 volts
for HT. You have a milliammeter reading,

memmunsk

say, 0- 5 milliamperes. Thus, with 8 volfs
through a resisfance of 1,600 ohms, you
get 5 milliamps. So your milliammeter,
connected through a resistance of 1,600
ohms, is a voltmeter. Connected through
10,000 ohms it is a voltmeter ‘to 200 volts.

How to measure ohms ? Well, you might
start by. assuming that a low-tension
accumulator half discharged gives exactly

GERMAN TELEVISION EXPERIMENTS

Germany television is going ahead by leaps and bounds, and
this photograph shows an- experimental film transmitter.
possible, for the principles involved in an advanced system of this
nature, to originate in the home Iaboratory of an amateur.
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2 voits. Then apply your laws. So build
up. Don’t want everything at once. Make
up valve voltmeters by putting negative on
the grid of a valve.like an A.C./H.L.2.
But it’s the spirit I want to get over: if
anyone wants it I should be delighted to
give further advice on how to measure
quantities.

¢ Science is Measurement.”

It is so difficult answering questions with-
out data given. *Oh, doctor, I fecl so
ill ; what is the matter with me ? ” Suppose
one had to write a reply to that and explain
what was wrong! At least the indication
of a pain somewhere would help the poor
doctor. .He ,might even give a correct
diagnosis if the sufferer had observed things
gsuch as temperature, pulse
and so on: if he had, in
fact, presented the results
of simple measurements.

But there’s no question
about your being ill. Nor
anarchistic against the com-
munity. Nor vastly out of
pocket. Nor an offence to
your neighbours. On the
contrary, if you take up this
hobby, while you may never
discover anything which will
make your fortune, you will
in any case have a grand
time.

* * *

All the time new ideas are
pouring out of people’sbrains.
These ideas come ~because
people are experimenting.
On its lowest terms, if you
set up a little laboratory, you
will appreciate better what
is going on; on its highest
you will become one of those
who will be allowed to work
(or, I feel, play is a much
better word) in a well-
equipped laboratory and give
to the world something of

It is

| worth and consequence.

|
|

Porurar WIRELESS and “ Modern Wire-
less ” and the rest.are all the time working
for you, turning out new sets for you to
make. You will be helping them to help
you if you will take up a study of the
technique. But no study is complete or
even worth while unless you have means
to do practical experiments.
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SPECIFIED FOR ALL GOOD CLASS B CIRCUITS
INCLUDING THE ST.500......................

.
Prices :
“DRIVERMU” TRANSFORMER
Lt RATIOS :}z’ﬁi%
A Totl et Secondiry 1/6 extre
YT 1 lar"ls cland3d:1 | 1b/-
T DYss W 3 nr‘ 25 1 1:1and5:1 |7 15
_DYsy 2:1 3 11
by4aL | l 41 . 11
TDvas __.lfvtl 3:1- | I};
DY43 | 2:)and1671 | 4:1and83:1 | 15/

R.L* CLASS B”CHOKE .25 126

12:1,15:, and 1'8: 1. Quer 90% efficiency

T e I R e S e T i e RS
The Advt. of Radio Instruments Ltd., Croydon, Surrey.

RIVAR

" COMPONENT

(2]
3 To Radio Instruments Ltd. Croydon, Surrey

g-Please.send me your ‘‘ Drivermu” Brochure Free
o.and Post Free. Alsoyour Broadsheet of Components.

o

PODABOBSODT

<
&
2
Y

.

Address ;... ...

_(Enc/osc i Jd sfampui unsealed envelope).

0]

as the foremost designers and. pro-

ducers .of transformers and chokes in

this country, hayve set the standard of
efficiency in ‘“ Class B *’ with their ‘¢ Drivermu *
components, which are universally acknowledged

far and away the

MOST EFFICIENT AND MOST
RELIABLE ‘““CLASS B” COM-
PONENTS —AT ANY PRICE

R.I. have done most to make the remarkable
benefits of ‘‘Class B’' attainable by every
battery set user. They have introduced the riost
progressive developments in the system, and by
their collaboration with the ‘‘ClassB ' valve
makers in the first instance, and the vast amounit:
of research work that résulted have succeeded in
producing the componcnts that give, to the
greatest extent, the performance for which
‘““Class B "’ was evolved.

By installing ‘‘ Drivermu ** components you
are sure cf greatest power, superior quality
and absolute freedom from distortion, together
with utmost economy in H.T. They are
guaranteed to give—

THE FULLEST ADVANTAGES
OF AN ALL-MAINS SET
USING AN ORDINARY
H.T. BATTERY ONLY

CONVERT YOUR
EXIiSTING SET
INTO “CLASS B”

The R.IL ¢ Class B’ Booklet
Will Show You How

This brochure tells you all about ‘¢ Class B * in the
simplest possible langnage, and cnables even the most
inexperienced constructor to understand _esactly what
he is doing with ** Class B.”’ "It skows you af a-glance
t combinations of -valves, transformers and chokes
are needed for every desired outpnt The diagrams
are easily understood and apply to the conversion of
old and to construction of new sets, Ask your
dealer for a copy or c

POST COUPON TODAY

‘00900.080......_.....0..000@...‘..’! XYY YYYY

................... ereBraieaieee

P.W.

ooooooo,a_oqnpo-oeoooo

......0.00..0068606 9.00...0.0.60..0.0...0.....



All the interesting news and views of
current short-wave practice.

‘x JTHO says that activity in the 5-metre
sphere is not causing interest ?
few days ago I was parading the

streets with my car in the vicinity of my -
native town, complete with 5-metre trans-

mitter and receiver, with aerial a la ** fish-

pole.” Four hours later an enterprising

(and unknown) gentleman removed the

car to some spot so remote that neither I

‘nor the police have seen it since. But

the 5-metre gear wasn't there !
The result is that,

just at present, I

am burdened with a

A

| wave reception.
purely local weather condition has any

find all the 45-50-metre stations coming in
extremely well lately. . Incidentally, I
am old-fashioned (and observant) “enough
to believe that local fog ders affect short-
I don’t think any other

effect, but I invariably " find short-wave
stations above the average level on a foggy
night, * )

Agreements, contradictions or brickbats

on the above .statement will be cordially

welcomed,
Single-Valve Work.

My ane and only single-valver has left |

my bench for the present.- I have not
deposed it by a brighter and better set,
but have simply sent it to a friend who has
never béfore tasted the joys of single-valve
short-wave . work.
Perhaps I shall be
able to get him to

"I

very niee lot of gean
guitable for use in a
car, but have no car
touseitin! And i
Ieverfind that man!
Iamasked, by the
way, to announce
that G 6 K A and
G 5 N C are carrying
out telephony trans-
missions nightly on
S5metres. G 6 K A
transmits from 23.00
© 10 23.30 G.M.T. and
G 5N C from-23.30
to midnight. Re-
ports are particu-
larly wanted. Please
forward them, in the
case of GGK A, to
R. S. G. B, 53. Vic-
toria Street, S.W.1,
and in the case of
G 5NC to his own
address H. Osborne,
77, Barrett Road.

FOR FIVE METRES

= write hisexperiences
withit for the bene-

-fit of my readers.
For three whole
days I have been
without a -short-
wave receiver of any
kind. I have been
re-building the
whole of my station,

being "the biggest
job, had to come
first. The result is
that, pro tem., I am
equipped with quite
a nice transmitter
but no receiver
whatever.

The new receiver
is going to conlain
two valves, but I
shrewdly suspect
that only one will
be in use most of
the time. Itis being

Walthamstow, E.17.

Has any other

side of the coils.
reader heard the

The aerial of this neat transmitter consists ol
rods about four feet long projecting from either
The apparatus is mounted on a
tripod to facilitate tests on directional effects.

built in an iron box,
as I want to do
rather more in the

and the transmitter,

Popular Wireless, October 21st, 1933.

station reported by C. F. W. (Hove) ? Thig | = omemmmm—mm—— -
is New Brunswick, Canada, transmifting 1
| experimentally on about™ 46 metres. I

AN ;EF'FICIENT LEAD-IN

| ‘x JHERE so,mgtﬁing. more efficient than

the” ordinary small lead:in tube *is
wanted it is a good plan to driil a hole of
about }-ineh diameter in the window frame
and to‘mount on either side of it- a. small

Not only is a lead-in arranged in this manner
electrically good, but it is very pleasing in
appearance.
< gtand-off ” insulator. The screws in the
tops of the two insulators are connected by

‘a stout piece of insulated flex, or they may

be removed and a single length of 2 B_A.
threaded rod used.

way of screening than I have attempted
before.

The circuit will consist of a screen-grid
detector, resistance or choke-coupled to
an output triode. Provision will be made
for coupling the detector to the headphones
through a specially wound transformer.
I have great hopes of this scheme, because
an S.G. detector certainly docs gain over
a triode in the matter of efficiency.

T have just built a single-valve broadcast
receiver, which feeds into my *‘ standard ”
L.F. amplifier-cum-radiogram-cum-modu-
lator. Nothing like making these L.F.
stages work overtime!

BLOCK BATTERIES
SUCCESS

.-.--.t

acssocusyl-
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}:F any firm deserves success it is Block

Batteries, Limited. At the 1933 radio

exhibitions wireless enthusiasts were
delighted to see that the problem of H.T.
accumulator design had been tackled in a
big way by the provision of the new Block
plate-less accumulator. The response which
- constructors made to this bold challenge, a
response which has necessitated a complete
revision of the Block Company’s plans, is
due entirely to the hard work and complete
confidence of this new firm.

Twelve months ago Block aceumulators
were an unknown quantity as far as the
public was concerned. Last month the
Mayor of Barking pressed a switch which
set in motion the machinery and summoned
the employees of a fine new factory devoted
entirely to the manufacture of Block
accumulators. This is triumph indeed for
a new firm entering upon life at- a time

when so many firms are feeling the effects |

of trade depression.

Block Batteries undoubtedly fill a, pressing
need. The new factory is thoroughly
equipped in every way to cope with the
volume of business which has been crcated
over.the last few. months.

The Mayor of Barking suggested, in his
speech opening the new factory, that his
successors would probably be called upon
regularly each year to open the latest
extension to Block Batteries workss If this
is so, then to Mr. Sudlow, managing
director of the firm, will-be due most of the
credit.

Jieecasesnasusanasinsszasasanansasacansnnnncansranc

THE *“ CHRONICLE WIRE.
LESS ANNUAL ™"

*----n-----ln-----u--l---uu----l-n-u---unn*
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THE excellent work done for radio by

the * Manchester Evening Chronicle *’

was most clearly demonstrated during

the Northern Radio Exhibition which
finished last week.

And not the least excellent part of this
work is the issue every year of the
*“ Chronicle Wireless Annual,” the eleventh
issue of which is now on sale at the price
of 1s. Almost 200 pages, packed with
information of all kinds, comprise this new
edition, which contains, in addition to
technical articles written by leading re-
search engineers in the radio trade, full
detaiis and diagrams for building more
than-a dozen complete receivers and units.

" These range- from a home-made trickle

charger and a Class B adaptor " to a
six-valve superhet and a Class B radiogram.

The general articles include discussions
on aerials, interference, quality, television,
batteries and short-wave work, while one
of the most useful features is a complete
list of the principal European broadecasters,
with the new wavelengths which come into
force next year.

The “ Chronicle Wireless Annual” i,
without any doubt, the best manual of its
kind, and constructors who expend a
shilling on its purchase will get their
money’s worth over and over again.
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£5.12.6

"‘AC.E”_ De Luxe s'p;c'ification

2
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Colvern 8.T.500 matched_coils

J.B. NEW TYPE STRAIGHT - th SLOW-
TION, DIALS WITH 2LLUMINATED

‘HADOW TUNING DEVICE

POLAR Xu. 4 LOG AIR SPAGFD TUNING

CONDEXNSERS, -0005-mfd

Graham Farish * Lmeu 2 bnkcme lo'- idline

condensers, -0005-m

Graham F'msn ‘Lnlo% 20 dlfrcn.utml con-
denser, -0001-m:
Polar dnfelentml coudcnscx L0003 mfd,

Jr!.l1 {basenoard condensers,: -0001-and -UOCO5-
Wearite * BJ Clau B trmla(oxmu for B2}

valve

R.I. SPECIAL KEW HYPLRMU 2

TRANSFORMER ..

-Graham Farish bingcular screened. TI.F. choke

W.B. 4-pin valve holders =

W.H. wuversal 8.G, valve holder ..

+ Graham Farish 7-pin Claxs B valve holder ...

c\x:}(rlte HFPJ screened mhlget rcacllon H. P
€ K

Erie l:meg. grrd leak .. = s

Erie 5.000-ohms resistances ...

Erie 10,000-obms resistances

Erie’ 250-ohms resistance

Dubilicr fixed: condenser, type. BS, 2-mfd,

Dubilier fixed condensers, type Bs, 1-mfd,

Dublhe;‘d fixed condcnscrs. fubular type,

Dubilier fixed condemser, tubular ty e,

-0005-mfd. - x 3

Dubilier fixed condensey' type 665 miica,

-00005-mfd.
BULGIN TOGGLE TYPE WAVECKAFGE
SWITCHES

Bulgm toggle type on/oﬂ ‘switch o
* ACE ” 8.T.500 baseboard with roxl
‘“ AGE-” 8.T.500 atumianium screel
** ACE "’ 8.1.500 WALNUT PA\EL DB.ILLED'
TO SPECIFICATION
‘drilled to

“"ACE-” S$.T.500 fcrmiual strip,

sncc\ﬁcnt ion

8.T.500 set of Bcllmg-lte tcrnunals, b'\(lcry
COVDB\SER BYOBS FOR

MATCYING UP PANEL
Wire, fiex, serows, etc,

S.T.500 blucpu int and co'nn(mctlonal detalls ‘Grati

s, d.
8 0
15
8
6
2
3
2
8
15
4
1
1
1
2
1
2
2
1
2
4
2
1
2
1
1
1
5
1
3
1
1

1 Bncket for -0005 condenser 3
*“*ACE " S8.T.500 DE LUX‘E KIT " AT £5 12 P
4 B.V.A. valvce to mpecification o £2..5 3
“ ACE ' S.T.500 DE LUXE KIT “B"” £7 17 9

wit)|

a class B moving-coil speaker.

h the ‘* ACE’

NOTE.—A Class B output choke is ¥OT REQUIRED
S.7.500 DE LUXE kit if used with
A Wearite

“p

Mag® Class B oulput’ matching choke, price 11/-,
should be ordered i1n addition if any athor type ol
speaker is uscd.

KIT “A” £5.12.6

KIT “B” £7.17.9

*1.

28

*3.

.4,
*5.

6.

THE “ ACE'" DE LUXE S.T.500

¥8TE THESE SPECIAL FEATURES UNIQUE

Modern type straight line illuminsted tuning dials

as used in all
Teceivers,
tasteful appearance.

All panel knobs match the walnut panel,

Super ‘cfficient type L.F. transformer for punch.and

rcal guality of reproduction.

Latest type low-loss bakelite Jog condemsers:
Toggle switches used thrnughout
symmetry of panel layout

the latest models of manufacturcd
giving simplified tuning combined with

to give rperfect

No extra wiring 1equ1rcd, simply follow the blue-

print.
T

rade Supplied— Usual. Discountls.

WO & O O OPOC0OO LOOOM ® © 00 © O O
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FREE GIFT
AND A

RAIGHT GUARANTEE
ON A

STRAI‘G HT SET

Ponald P. Marcus, Managing Director of -

Messrs.
and originator of th:

Overten - Radio, Ltd.,
popular STQDJ

Marcus,

and 8.T.500 DE LUXE Kits. says :- o

! PERSONALLY GUARANTEE_,

“ ACE '
reiurn post itrom stock.

“ACE " QUALITY. Every,
to specification given. No - sub:lltutmne

fuily the ' ACE ™ Standard-and De Luxe Kits_

»
r . "
DESPATCHE. A}l -orders deospatched by
Xo- annoying. delays.. *
“ACE " kit is exact -
Study _caye-

coiponent made by world-famolis British manufaiturers,

*and cspecially chosen

for performance and cfficiency

regardlers of price.

“ACE '

PERFPORMANCE. Every 8.T.500 con-

structed trom an - ACE @ RIt will give results c¢qual
to those obtained bgo(‘)lr. John Scott-Taggart himscif.

The D¢ Luxe S.T

is absolutely unbeatable-.for

wonderful tone, punch and selectivity,

*“ ACE’ SERVICE-
chase complete
these resunlts.
piaint when you have buili
my SERVICE DEPARTMENT will put

8.T.500,

1 shall not m:sidrr your -puf-
uniess your ‘* ACE” S.1.500 gives.
If you h'u'c the slightest causc for com. .
and tried out your ‘° ACE.

it rizht free of charge. i
“.ACE "’ PRBE GIFT. Every cash purchaser of a

complete

is presented with a

Kit
“RIGI " 8.T.500 eonstructor’s combination tool, valuo
349, frec of charge.

“ ACE” S.T.500 coNVERsmN KIT

containing all necessary components for

-converting $,T.400 to S.T.500 35/'
OR incfuding ¢ Class B ** Valve 49/-

DEMONSTRATION

The §.T.500 will be
.y demonstated at’

).

the offices of Messrs. Marcus, Overton Radio Limited,
62, Borough Kigh Street, London Bridge, S.E.1,

ONE MINUTE FROM LONDON BRIDGE STATION

MARCGUS

3 To MARCUS, OVERTON RADIO I.TD

VERTON
62

Borough High St.,
Lordon Bridge, S. E

. 62, Borough High St., London Bridge; S.E.1.
Please supply immediately :

{ Blogk - letters,

ACE ” S.T.500 Standard Kit,,
ACE " S.T.500 DE LUXE Kit.
: ACE " S.T.500 CONVERSION KIT.. ... ... 2
: for which I engclose ‘£.
{'NAME. 2

ADDRESS. ..

please.” Cross out Kit not
required. b
P.W..21/10/33.

Every .

303
- ACE g
Standard Specificafion
8, d.
dolvcrn ST.500 cotls . o 2 0
-2 Polar No 2 glow-métion - condcnsers 13 o
3 Qraham Farish -‘‘ Litlos ** -0005 on nidiine
condensers 8 -0
1 Gradlmm Farish ** Titlos ** 0001 dirrcrcnt.ial ,2'
con o
LGraham F1r!sb s Litlos' ' '0003 dxfTErenllal
- copdenser =2 -0
.B. b'lﬂtbo-’\ld pre~set‘ coud(‘nscls 0001 and

+00005-mtd, L2 0

1 Wearlte BJ Clasi B driver nansformer Ior

B.21 valve 8 6
1 RI LF. tnmsformer type DY.33 7 0
1 Graham Farish binocular scrcencd H F. choke 4 6
2 W.,B. 4-pin valve holders . 4 O
1 W.B. 8.G. valve holder .. 10
1 Graham Farish 7-pin valve holder 13
1 Wearite HFPJ screencd mxdget rcnctlou H. F,

- choke 2 0
1 Erie l-mcg. grid leak w 1 0
2 Erie 5,000-ohms resistances .. i B 2 0]
2 Erie 10,000-ohmg resistances ... ... e 2.0
1 Erie 250-ohms resistance . - io0
1 Dubilier fixed condensger, 2-mid.; type B§ 26
2 "Dubilier fixed condensers, lmfd ype B ... 4 O
2 Dubilier fixed condensers, -005-wfd., tubuizr 4

tyve s . 286
1 Dubilier fixed conderser, -0005:mfd., (ubular
type - 1 0
1 Dubilier hxed “condeuser, 00005 mfd " type &
mica o -3
2 W.B. Zmet push- ull switchos 18
1 Bulgin toggle type on-off switch 13
1 8.T.500 basehoard with foil 10
1 8.T.500 aluminium screcen ? 1 6
1 '500 ebonite pancl, drilled to spemﬁcatlon 3 0
1 S.T.500 ebonite tcrmiral strip, ~diiled to
wpec)ﬂcamon 10
1 Set of~Belling- Lee terminal s battexy plugs and
anede-.corpeetdr i 30
Wire.” flex, scrcws, ete. s 9
© 8.7.500 “blichring and ‘corstructional’ dcx'n TGratis
1" Brackct Tor OUS“rnndeuscr & 8 3
KIT “A " £4 T 6
4'B. 7 A: valves fo specification £2 5 3
i : KIT' g £6 12 9
‘NOTE. A Class B otltput ¢hoke is NOT REQUIRED
with<ihg, ¥ ACE’T k T.500 kit if used with a Class B
movin oil spea, er
A Wenglf,"f B Mag »" matching choke, price .11/-,

should * be ovdered in addition
speaker i8 used. - ;

KIT “A” £4.7.6
KIT “B” £6.12.9
§.7.500 ACCESSORIES

if any other type of

LY

Ever Ready 120-volt Winner I1.T. Baltery 11
Ever Ready 120-volt Popular type H.T. bat- o

vep. Bendy 9-volt gnd bias baumv g 10
%lock plateless L.T. accumulator, 80 amp./hrs. 11 6
Block plateléas *1 20-yolt wet H.T. accumulator 3 15 0
-M.2.R. H.T. eliminator for A.C. mnins . 2 10 O
M.P.R. H.T. eliminator for D.C. mains 1100
W.B. \ixcrolode moving-coll speakar typc a - e

rM
Bluespot 9SPM movlnz~conl speak 2 I9 &
Bluespot new wodel 33 plck -up with gelf-con- | o

tained_volume controi .. 115 0
Belling-Lee unit pick up with scif-contaired K

voluine control, 1 15 @
Garrard No. 30 double spring gmmophone

turntable 1T 50

ACE ** standard table model cabinet 17 6
«“ ACE ** De Luxe miodel table cabinct in solid B &

5

o AléE » gtandard consolette “cabinet, upnght

er horizoutal type 10 O
“ ACE " De Lnxe consolette cabinet in solxd

oak with beautiful antique finish 3 2 20

STANDARD
KIT

£4.7.6

Trade Supplied—Usual Discounts.
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The Ldttor wid le pteaseu to
consider articles and photographs
dealing with all 1adio subjects, byt
caniiof aceept responsibility
for manuscripts. or photos. .
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1. S8. not accepted for publication.
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The constructional articles which appear from time to time in this journal are the ocutcome
and experimental work carried out with a view to fnproving the technique of wireless reception.
the columns of this paper concerns: the most recent developments in
some of the arrangements 'and specialties described may be the subjects o} Leiters Patent, 7

0 on of the paientecs to use the patents before dm’ny 50.

the wnformation given in

and the trader would be we i

1L edvised 10 obigin permigsi

of research
As much of
the radio]world,
and the amateur

QUESTIONS AND
* ANSWERS -

ADDING A HIGH-FREQUENCY AMPLIFIER
- "UNIT. j

« J.J. (Whitby, Yorks.).—‘ My old detector-
and-L.F. is very good indeed on ‘quality,
and ropes in the Continental stations wonder-
fully for two valves, I suppose I ought to be
satisfied, but I have an idea that I should like
to hot it up with one more valve as high-
‘fraﬁ‘%ency amplifier.

“So far I have looked in vain for a high-
freguegcy‘ amplifier unit that is specially
recomiended for such a set. Have you
recently given details of "a suitable. design,
in small cabinet, to stand between set and
zerial, using same H.T. and L.T. ?

“J think H.F. instead of extra L.F. ampli-

" fication is required, because there is plenty of
_volume at present for a smallish house. In
fact, I suppose I should only need the extra |

stage in when receiving from distaht stations,

‘which at present are of insufficient strength to

be enjoyable.
“1 should like your frank opinion as to
whether it is worth incurrihg the extra expense

Popular Wireless, October 21st, 1933.

» ~ R el e
just for an amplifier or whether it would, be
better to build a new set altogether.”
. In our opinlon, your best plan would be to buiid
a new thice-valver—S.G., detector and L.F. —in-
. corporating gs many of your éompofients us possilile.

(This should be a large proportion of theni.)
Although you might, instead, fit an H.F. amplificr
as suggested, we have «notsdescribed such a1 unit

= %GGPI}HY, anti*we feck that whilst you are about it

hére are more advantages in complete rebuiliding.
An up-to-date three-valver set will revolutionise
vour ideas of good reception and give you a variety
of entertainmient incomparably hetter “fhan  your
|- preséiitioutfit is capablé of providing. %
.Tomodernise just the H.¥. end, in upit form, would
doubtless effect a big improvement on the present
results, biit it would cost veéry little more to ' go
the whole hog” and completely rebuild. This
would be much ncater and more efficient, and
we are sure t the improved appearancc and
reception would make you feel you had donc-the
right thing.

H.T. FROM D.C. MAINS FOR A SHORT-
WAVE SET.

P. D. (Liverpool).—‘ Having found H.T.
from ‘the direct-current mains mueh more to
my liking than batteries for:ordinary- wave-
lengths, I am surprised thap it is regarded
with suspicion for short-wave reception with
"phones. )

“Ts there any danger- from the tingling
ears one may get when the’ 'phone band
touches them ? And could it not be overcome
by a filter-choke arrangement ? 7

"(Continued on page 306.)

« P.W.” PANELS, No, 140.—OSLO.

Norway’s famous long-waver works on 1083 metres, with a power of 60 kilowatts. It is generally
well received in this country, though sabject to weak periods. 2

) Oslo opens with the call “ Hallo ! Hallo ! Oslo her *’ and closes down with ¢ Godnat *’ (Good-night),
themes from the Norwegian National Anthem being used as opening and closing airs.
B * * d *

Distance from London, 715 iniles. M;m announcer,

i-n‘»

*, *

||| THE AUTOMATIC COIL WINDER &

{

POL

OGY

You may be disappointed by a little delay in obtaining your

AvoMinor, but we ask your indulgence.

It is entirely due to the

overwhelming rush of orders for the first accurate combination
testing instrument that has ever been put on the market at a

reasonable price.

We anticipated, and made provision for, an exceptional demand,
but the success of the AvoMinor has surpassed our highest ex-

pectations.

Orders are being filled in strict rotation, whilst

energetic measures are being adopted to increase production.

We would like to point out .that, as the whole world has waited
so long for an instrument capable of accurately carrying out so

many tests as the AvoMinor, it

is surely better to wait a little

longer for the perfect, than to purchase a less reliable product.

engineer.

direct for descriptive literature.

ELECTRICAL EQUIPMENT C€O., LTD., Winder House, Doug'as Street,

i f i

= AVOIMIINOR

gives you the testing facilities of the most expert technical
It is an ACCURATE moving-coil combination
testing instrument giving ten different ranges of readings
in milliamps, volts and ohms. It tests everything. It means
quick, accurate, easy detection of every possible fault..No
other similar instrument makes so many tests with such
accuracy. Ask your dealer about the AvoMiner, or write Deferved Terms

Complete in hand-
Some case with
pair of leads and
interchangeable
crocodile clips and
testing prods.

40/-

Trade Mar®.

if desived.

London, S.W.1. 'Phone:

Victoria 3405-7.
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Any Intelligent Man or Woman
CAN Make These and Make Money!

Made at Home for 2/3-Sold at 6/-~PROFIT 3/9

£5 per Week—
5 Hours a Day!

@l Dear Sirs,
1 I am writing to
§ let you know how
] well T am’ pro-
il gressing.
T I started 1§
months ago with
30s. worth of
chemicals. I
madef4.118.11d.
profit in the first
five weeks and
now have stock
and plant valued at £40. * All my
chemicals I buy in bulk, so that /
can make as much as 200 per cent.
profit. The last five weeks’ business
has brought me iw £25. 7s.” 6d.,
working 5 Hours a day.. |
These excellent results are due
to your kind assistance at all times.

(Sgd.) E. W. Edwards.
(Original can be scen.)

MASS PRODUCTIO®
EXPECTED

Dear Sir,

I have managed to et into the
Trade, although I did net look for
it, as [ started too late in the Scason.
However, I have had trial orders
from all the Ironmongers here, and
all are very pleased and there are

pleased I took up

no  complaints.
i i % |1 am looking for-
L ward to contracts
from the same
|| sources this next
| Season, and I
] %| hope to be able to
e "'—4' your proposition,
and in my humble opinion there
isn’t a better product on the
market. I have had all the other
kinds“through my hands and have
dissected them all, and I know they
are all inferior.

go in for mass
production gear:
am  very
Yours faithfully,
(Sgd.) Allan L. Litt-Wilson.
(Original can be seen.)

i

Many People LIKE YOU Have

SELL AS FAST
AS CAN MAKE

Gentlemen,
I.am very pleased with the excel-

give and also the

sells as fast as I can make it.
(Sgd.) Norman Stockwell.
(Original can be seen.)

ISTRAIGHTFORWARD
—EASY |

Doubled Their Incomes!

Let us‘ introduce you to genuine, honest, spare-time

work in the comfort of your home at which men and

women to-day are making handsome Profits regularly—
week in and week out.

By simply posting the Coupon below you can learn
at once how you can BUILD UP PRESENT AND
FUTURE PROSPERITY. You can commence on
your Kitchen Table, in a spare room or outhouse. The
work is clean, safe, pleasant and quite simgle. Tt is the.
making of our Patented Radio Appliances. The demand’
for these Appliances is so enormous that it runs into?
MILLIONS. ) i
Help us to supply this demand and help yourself to the
profits. You can make anything up to £300 a year this
self-same way! Think what you could do with-ail:
those extra £'s. Why, it means freedom,
independence, and a definite “ knock-
out blow ” to Financial Worry and
Trade Depression.

The wonderful part of it is that you
need. not have the slightest previous
experience or technical knowledge. 1 herc
i1s no expensive  plant ”’ to buy. Only a
few small hand tools and presses, most of
which you can make yourself at trifling
cost. And you are not *‘ tied ”’ in any way .
whatever. Your profits are only limited-
by the amount of time you choose to
devote to the work.. p—

FREE- as

N.B.—The originals of these and E i
other testimonials may be inspected 2
at our offices at any reasonable time.

I Winad Send this Form for

Money.

73118”&88 FREE Instructions |

of/llfﬂ-“' How to Start 3=

L

Dear Sir,

I thank vyou
for your
straightforward
and easy process.
1 think it is one
of the best hobbies
that anyone could
take up.

(Signed) F. J. Herbert.
(Original can be seen.)

One Man farned
S%O in Spare

& -
| Time
We -
vyou profit
and, if necessary, we, Will take sufficient of
your output off.yaut
provided only-that your work comes up to
the easily attaired'standard of efficiency—
we- undertake to continue your training

GUARANTEE

hands.to ensure it,

long as: required. Start now.
The  Market: is _unlimited and cannot
Hossibly - become overcrpwded. It is A

- GOOD, CLEAN, ‘HONEST, STRAIGHT-
FORWARD BUSINESS which will help
you-to become your own ** Master.”’

3 cou PON.—

To Mr. V. ENGLAND-RICHARDS,
JHE ENGLAND-RICHARDS CO., LTD.,
1143, King's Lynn, Norfolk.

Sir,—Please send me at onca, and FREE, full details as to how I ¢a1
Make a Patented Radlo Speciality for 2s. 3d. to retail from 6s. to 7s. 6d.
and Make Money at Home in my spare time : also Big Broadsheet of
Fally Illustrated Original Testimony from thosa already making Big
I coclose 2d. stamps for postage.

Print your name and address boldly
in capital letters on a plain sheet of
paper and pin this coupon to it.
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lent service you -

quality of the
goods.

My spare time
has been very
| limited, but I am
satisfied ., that I
am  getting  full
value for my
money.

The product




RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 304.)

All cases of ““ live " loudspeakers or ’'phones dug to
D.C. mains H.T. can casily bé overcome by proper
circuit arrangements. Sueh tingling should not be
tolerated either from ’phones . tuning controls,
metal panel or’loudspeaker, beeause, though not
actnally dangerous in itself; it shows that the sét
does not comply with the 1.E.E. regulations regard-
ing safe installation,

1t is thercfore not because the mains H.T. is
unsafe that one often sees the batteries preferred.
The objection is generally on the grounds that
battery H.T. can be perfectly silent, whilst therc is
often some difficulty in getting the very last trace of
hum removed from an H.T. mains.supply.

Even the smallest residual murmwur, which would
not be noticeable on ordinary wavelengths, is a
nuisance when very long-range reception is attempted
upon short waves, so batteries and a perfectly silent
background are often preferable to the provision of
extra smoothing for a mains unit H.T. supply.

ADAPTING H.T. MAINS UNIT FOR POTEN-
TIOMETER-FED S.G. TAPPING.

A.C. (Leeds).—* On the new set is an
H.T.+1 terminal which needs 75 volts for the
S.G. tapping. There is no 75-volt plug on the
mains unit.

“ As the unit will supply up to 25 milliamps
and the set will take less than 20, I could get
the H.T. from it if it had the tapping arranged’
for. H.T.+4 on the mains unit gives 159
volts, and it was suggested that I could cut
this down with resistances to give 75 volts.

““ Please say, if this is 0.K., what yalue the
resistances must be and exactly how to
connect to set. There is no room for extra
wiring, ete., inside the set, but therc is ample-
space outside the terminal board, where the
wires from the unit below {in small compart-
ment) come through.

“A final point. I suppose I should have
said ‘ potentiometer ’ instead of ° resistance,’
because it says ‘it is essential that H.T.+1

should he fed from a separate S.G. tapping
(potentiometer type) on the eliminator’.”

You can arrange two ordinary fixed resistances to
give a potentiometer-feed effect as follows :

Connect one end of one resistance to the H.T.+4
terminal on the set. Join the other end of this
resistance to the H.T,+1 terminal.

Also connect one end of the second resistance to
the set's H.T.4+1 términal. Its remaining terminal
goes to the set's H.T. negative terminal.

When these resistances have been added there is
no need for any other H.T. tead to the H.T.+1

%—1----.--lwualu:u-.l.-u:'lnnllc-nlnlnl!---lnllll-l »*

IS YOUR SET
BEHAVING ITSELF ?

Perhaps vour switching doesu't work
properly ?  Or some mysterious noise has
appeared and is spoiling your radio recep-
tion? Or one of the batterics scems to
run down much faster than formerly ?
Whatever your radio problem may be,
remember that the Technical Query Depart-
ment is thoroughly eqnipped to assist our
readers, and offers its unrivalled service.

Full Aetails, including seale of charges, ean
he obtained direct from the Technicai Query
Dept., POPULAR WIRELESS, The Fleetway
House, Farringdon Street, London, E.C.4.

A postcard will do. On reccipt of this an
Application Form will be sent to you post
free immediately. This application will
place you under no obligation whatever,
but, having the form, you will know exactly
what information we require to have before
us in order to solve your problems.

LONDON READERS, PLEASE NOTE:
Inquiries should NOT be made by "phone or
in person at Fleetway House or Tallis House;

-2assssscsssessanssssunassacassncoannssssannnananao K.

terminal, as the connection i3 made- through the
resistances.

You will require two resistances of equal valug,
and-this can be either 25,000 or 30,000 ohms. The
resistances should be of the type rated -to~ carry
3 or 4 miliamps saiely, so don't use cheap spaghettis.

ADDING DECOUPLING.

MEBCA0SRINESINASECERNCUNSUESCACREsERRELABNCOCITREEACANCED
2SS EAEEE0SNECERERSRERERONOERSES060I0ERENCERNDEREROANNSREST

H. T. F. (Swindon, Wilts.).—* At present -

H.T.4+2 terminal goes to the H.T.4+ “on
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L.F. transformer, and H.T.4+3 goes to the
L.S.4+. “How can I put in decoupling ? ”

A resistance of about 25,000 ohms should be
joined between the H.T: 4 terminal of the transformer
and the H.T.+2 terminal, the wire which formerly
joined these points being removed, of course. A
2-mfd. condensér must also be joined up, one
terminal to HT. + of the transformer and the other
terminal to H.T. —.

THE EFFECT OF A GRID RESISTANCE
UPON THE BIAS VOLTAGE.

F. K. (Bournemouth).—* To get rid of the
distortion it is suggested that I tieed a re-
sistance wired between the grid terminal
and the grid wiring, which has proved success-
ful in a similar case I know of. But I am
afraid of doing that, because in my case there
is a 600-ohm resistance between cathode and
transformer to provide grid bias.

“Surely if I put in another resistance I
shall get more grid bias than I want. and that
in turn will ruin quality quite as much or more
than at present.

“T am itching to try it, but will not do so
unless you say it is 0.K.”

. Try it,hy all means, as the effect you fear is an
inlaginary one. B .

Your 600-ohm resistance has a grid-biasing
voltage developed ncross it because it 1s in the ancde
current circuif, where a coinparatively lirge current
is flowing all the time the set is'in acticn.

The added resistance would be in the grid ¢ircuit,
and under ordinary {Class A) amplifving conditions
there is virtually no current-whatever.in this eircuit.

Voltage is proportional to the product of resistance
and cwrrent, so you. will sec ‘that®there: ill he no
voltage developed if therc is no current flowing.

“MODERNISING ‘THE COMET.’ *

“ Comet, ”’ owners who read the ** Modernis-
ing ”” artiole in our October 7th issue may have
noticed that the aerial coil shown in the dia-
gram on .page. 160 appears to. have its “ T.”
and “ R.E.” terminals reversed. — As they are
connected together via the earth .terminal,
thissdoes not matter in the least,. but on the
actual coil - unit “ E.” will be the. upper
terminal, "and vice versa.

8 ‘l

sight

PATENT APPLIED FOR

- +
INDOOR -AERIAL-

Supersedes the ugly old-fashioned
| Aerial

Pushes up the chimney out of

Is fire-proof and does not interfere
with chimney sweeping

Gives height which is necessary for

STRQNG, GCLEAR-GUT RECEPTION
‘ Frice-l 2,6 Complete

Of your Dealer or Post Fice from.

REVEX LD,

Shenfield Cpmmon,

BRENTWOOD, ESSEX.

S.T.300—8. T.400-—NOW

S.T.

Also for

00

Mr. JOHN SCOTT-TAGGART
AGAIN

RECOMMENDS

Carefully mads
to Sovereign
Standards
exactly to WNir.
John Scott- s
Taggart’s own
design, and
approved by

him. PER PAIR

IT'S THE COILS THAT COUNT

In cases of difficulty send direct
together with name and address
of your nusual dealer.
free Components Catalogue. Use
Saoverveign whenever you can.

SOVEREIGN PRODUCTS, LTD.

Sovereign House, 57, James St.
Camden Town, London, N.W.i.
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The Navy’s Wireless Battery!

The Battéry chosen by the Senior Service, and relied

s,

- 2 e
- i " T g
B =

S

on in g out of 1o British ships, is the Battery that you,
too, should have, to bring to your own fireside the

pleasures of perfect radio.

’ EXIDE UNSPILLABLE BATTERIES

: There is an Exide Unspillable

! P L.T. Battery, in both free acid
‘ and jelly acid types, to suit every

portable set. Prices from 5/-
BATTERIES

For Wireless H.T. get Drydex—the dry battery by Exide

Ol;taz'nable rom Exide Seryice Stations and all reputable dealers. Exide Batteries, Exide Works, Clifton Junction,
_near Mancj}rxester. e Branches : London, Manchester, Birmingham, Bristol, Glasgow, Dublin and Belfast

39
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1 WANT to warn you! Some construc-
tors refuse to leave the burden of
responsibility on the shoulders of  the
designer.
to suit their purse, their ideas, their cabinet,
théir existing components, and the opinion
of the “ man at'the shop.” I implore you
not to do so. )
There is nothing specially critical in the
set, but unless you are prepared to accept
full responsibility I advise you to keep to
my component list ; I prefer you to build
a duphcate-of my own set, but realise that
this is an ideal.

Use the Specified Parts,

Alternative components are given and
are often.as good as the original, but avoid
doubtful apparatus which has not been
personally tested by myself. On every big
set I have designed, scores of unserupulous
dealers have fobbed .off totally . unsuitable
components, valves or accessories on to
their innocent dupes.

The usual reason given is that the parts
are ‘“ difficult to get,” unobtainable, out of
stock, ete. If you swallow this yarn I
cannot be responsible for the results. If
you are tempted by price considerations, the
fault is wholly yours.

s.T. 500

BEFORE YOU BUILD -

READ THIS FIRST

M.dsamussannassesnuneassniizsencecacosesanescesssennsscnatcescs s necseasssnnosnsdscaan s

They want to redesign the set

Kesunassnsssnssunssanyl

I ask you to check your proposed choice
against my own list of components in this
article and to trust to my judgment.
Remember that every *““‘8.T.500 * kit does
not necessarlly include even the alternative
components in my list ; there is a real danger
here, and the résponsibility for substitution
becomes the manufacturer’s and not mine.

The components whieh are most import-

ant are the transformers, the S.G. choke,
the coils (if you only knew what trouble un-
approved coils have given!), the resistors
and condensers. I honestly think you will
regret false economy in these cases.

Note not to buy an output choke if you
propose—an extremely excellent plan—to
invest in a Class B moving-coil speaker.
Models are made by most firms; but I
strongly advise you to choose by hearing.
There are some shocking cheap moving-
coil speakers. Buy the best model you
can afford from my list of manufacturers.

You save at least 8s. 6d.. on the set if
you buy a speaker which has additional
terminals for Class B.

Class B and Driver Valves.

The * S.T.500 ** uses B2l and LP2 -valves
for Class B and driver. The B2l differs
from other Class B valves, but if you

" transformer,
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use a different ratio transformer and mno
bias on the grids and use the right driver
abher Class B valves could be used The
set is, however, designed primarily for the
‘B2L.

“The ““S.T.500" anode coil is identical
to the “S.T.300” and “S.T.400’ anode
coils. The * 8. T.500” aerial .coil is the
same gs the “S.T.400” aerial coil. It
consists of the ““8.T.300 " aerial coil with
a reaction winding added. You can wind
it yourself (I will tell you how, next week)
or you can buy the ‘““S.T.400 ” aerial coil

_only.

T have no -objection to you trying your
existing components in the.sét. But, unless
you are careful, you may use the wrong
values, etc. Qf existing components I am
most suspicious of ‘grid leaks, presets,
spaghettis and the L.F. transformer, All
these are liable to be faulty, except for the
which I list as .doubtful
because it may be of inferior make. I now
use open presets exclusively and firmly
discourage others.

Look to Your Earth,

See that your earth is as good as possible.
Don’t take it on trust. Go and look at it.
If you intend to use the *“S.T.500” for
radiogram purposes (it is ideal for records)
buy a Wearite 123 switeh, instead of the
toggle. More details later. On general
grounds buy a double- or trlple -capacity
H.T. battery. The “S8.T.500" will use the
current extremely economically. The S.G.
and detector valves may be metallised, but
this is not essential.

(Continucd on page 310.)
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NEED
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BARIUM

VALVES

Advt; of Tungsram Electric Lamp Works (Ge. Biitaz:)z)-Ltd, 72 Oxford 8¢.; W.a

© THERE'S A TUNGSRAM VALV FOR EVERY RADIO

© TUNGSRAM'S VIVID TONE PUTS NEW LIFE INTO
OLD SETS-

© FULL RANGE OF UNIVERSAL A.C./D.C. VALVES

o ®IF YOUVE A RADIO PROBLEM, WRITE- GUR
ut :n% a TECHNICAL DEPARTMENT AND THEY WiLL HELP

at W wa
g ainght 0 L alve o hether 'm o, YOU GLADLY
ed 0P WILL | ot IO ey gt
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DIFFEREN TIAL CONDENSER
XP b?j Mr. JOHN SCOTT-TAGGART

for the PW.

‘£,

Illustration below shows the
position occupied by the.new
Telsen Differential Conden-
ser in the built-up S.T.500.

.,

T e

MR. JOHN SCOTT-TAGGART'S choice of | /t_ |}

the new Telsen Differential Condenser 1s  |g © TELSEN ol
an eloguent tribute to its lasting efficiency. | -0003 i
Any possibility of deviation from the stated capa~ DIFFERENTIAL } '

y a4 % 5 3 REACTION CONDE NSER
city is prevented by the entire elimination of end~ S iy

play (positive contact benz made by a flexible
pig~tail) the effective life of the component being
enormously increased, and the occurrence of
‘rustling’ noises due to grit being prevented, by
the dust-proof bakelite case which now encloses
the entire unit. Yet, in spite of these

valuable improvements, there has 2,
been no increase in price =
(Capacities 0003, 00015, -0001)

TELSEN TE) TELSEN TELSEN TE
CONDENSER TWIN GANG VARIAELE TUNING AERIAL SERIES REACTION
UNIT CONDENSER CONDENSER CONDI}:NSER CONDEINSER CONDENSER
2fa

TELSEN FOR EVERYTHING '

ANNOUNCEMENT OF THE TELSEN ELECTRIC CO., LTD., ASTON, BIRMINGHAM
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S.T.500 :
BEFORE YOU BUILD

(Continued from page 308.)

A Jast word : please do not use in the
“8.T.500 " a suspected component which
may have caused your last set to fail. It
is almost unnecessary to add that L.T. and
H.T. should be 0.K. and your valves in
first-rate order. Nearly all the notes here
given apply to every design for the con-
structor. Forgive me if I have been rather
dogmatic.

J. 8.-T.

H

SOME TIPS FOR
CONSTRUCTORS

Efficient Control—Good Joints—
: Using a Fuse —Making Speaker Frets.

Nores ! .

REACTION ON THE SHORT. WAVES.
SHORT-WAVE set depends entirely
on the smoothness of its reaction
control for its. efficiency.
reaction is at all “ .ploppy " it is impossible
to receive any but the strongest. of stations.
Consequently it is essential to find some
-cure for this trouble if thé set is to give of
its best.

It is generally advised to adjust the high
tension voltage on the detector valve to
obtain the best results, but this does not
always put matters right. There is a very
simple thing to try, and that is to increase

sssasssussssensnlf

P ——

If the .

the value of the grid leak to about 5 meg-
ohms. This usually makes a vast difference
to the smoothness of $he reaction. A.S.

A WOODWORK HINT.
ensure stability -in woodwork -the

0
‘ T craftsman usually fixes the joints and’

corners with glue, in addition to
screws. but to make a firm joint it must be
remembered that the wood requires a
certain amount of attention-before applying
the glue.

Actually, .if the fixing is'carried out in a |

cold workshop the glue is liable to become
hard and lose its adhesive property before

the joints are firmly in position. "With this -
.in mind it is advisable slightly to warm the

pieces of wood bhefore the glue is applied,
although if this is done by means of a fire
great care should be takén not to overheat,
otherwise splitting is possible. A.W.Y.

COMPLETE" FUSE PROTECTION.

FUSE in the H.T. negative lead

provides a.fair degree of safety for

the valves in the set if a wrong
connection is made, and also for the H.T.
hattery if a short circuit occurs. The best
position for this fuse is as close to the
negative socket of the H.T. battery as
possible, and consequently one of the
wander-plugs with incorporated fuse is
ideal.

But where two or more H.T. positive
‘taps are emploved it is'not impossible for
trouble to arise from the section of the H.T.
battery between two of these, particularly
if experiments in varying the circuit are
tried.

Complete protection is provided by using
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one of the wander-fuses for each positive
tap as well a8 for the negative. But as
. these wander-fuses are usually marked
negative, care should be taken to remark
them. A 8. C

A NEW USE FOR OLD RECORDS.

THERF are many uses for old gramo-
phone records in the constructor’s
workshop, as you have probably found
out: One will come in useful, for instance,
as a loudspeaker frét. Two simple designs
are shown.
Almost needless ‘to say, a black fret
will tone in contrast with any cabinet
colour. * And it is surprising how effective

the groove markings make a fret look.

On one of the most beautiful frets of this
kind I have seen the grooves- were filled
up with various blending shades of brown
sealing wax to match a walnut cabinet.

W. W.

TWO FRET
DESIGNS m=—=>

Attractive. 1oudspeaker
frets can be easily made
from old gmmophone records.

IO ror O°
20 o 1I5°

There’s no better value.

€8 8234
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Amplion
* Audiola”
9" Cone.
Price 4976

Amplion
“M.C22"
7" Cone.

Price 3976

Amplion
" Sonette
51" Cone.

Price 2776

Amplion ** B”’ driver
transforraer in  a
choice of 3 ratios—
1.:1, 1-5:1and 2:1.
Price 9/6.

The Output Choke is
available in a choice
of ratios—1:1.1:5:1,
and 3 ;1—suitable for
matching all valves
to existing loud-
spcakers. Price 9/6.
Amplion Screened
Choke with special
carthing termipal to
prevens interaction.
Price 376.

811

. « » t0o make a real
success of your S.7T.500

Make your S.T.500 the success it was meant to
be. A set that will be a credit both to yourself
and the designer.

Amplion components are reliable and low in
cost. Choose your parts from the range given
here and you won't be disappointed.

Compare prices and you'll find that in addition
to quality, Amplion also means Economy.
The Amplion S.T.500 matched coils, illustrated have heen
specially designed for this circuit and are fully tested.

Hlustrated is a choice of 3 speakers each provided with a
universal transformer for correci matching to your valve.
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THE LISTENER'S NOTEBOOK

{Continued from page 296.)

Twould like to have every Saturday evening a special
bulletin for football results given at the earliest
possible nioment after they are available. After
all, football is our national winter game, claiming
thousands of devotees.

* * *

T haven't lost interest-in the “ Anywhere for a
News. 8tory ” yarns yet. On the contrary, I find
it increasing with every mnew story. Col. Lionel
James had a good story to tell—as his predecessors
had—and he told it just as well.

* * *

Last. week it was Binnie Hale from the stage
broadeasting for the first time. This week it is
Margaret Bannerman, and I hope we shall hear them
both again very soon. How heautifullv Margaret
Bannerman’s words came through, and all with the
greatest ease ! Of the four songs, 1 liked “I wasn’t
guite sure”” best.

* * *

Ronald Frankau is better than ever.
cerfainly the best entertainer the B.B.C. has.

He i

* * *

Elizabeth Pollock does a very clever act. Un-
fortimately. she reminded me of Florence Desmond.
whoin T hate to think of delighting American audienccs
when she might be here.

* * *

This variety, which included Danny Malone and
The Moderniques, was one.of the most distinguished
varieties ever put on the Regional.

Y cuneeaianzesasianceanvesssssuisssannnesunsnassane

: H.T. BATTERY ECONOMY
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IT is quite probable that you find the
lower tappings _on your high-tension
battery deteriorate first.. The voltages
between, say, negative and sixty tend to

drop off more quickly than the \oltages

between sixty and maximum.

This is more often than not due to the
fact that the lower half of the battery is
called upon to supply slightly more current
than the other half. The actual difference
depends upon the type of circuit, the
tappings made on the battery, and the
valves, ete.

Fcorunsenasanasesuusaussssssanssnnsansnanrnansanns 4

NEXT WEEK :

JOHN SCOTT-TAGGART

will contribute another  long
and fascinating article on the

S.7T.500

& 0 &

friends about our
Supplement for
Beginners —

““RADIO STEP-BY-STEP.”

Next week’s “P.W.” will con-

tain a long instalment of this

lucid and valuable guide {for
the newcomer to radio.

Tell your
Special

sassggUiesNBIREASGETNBCESTARSERERE

Jaesanscucasnencasacaaesadcuvassavssacans
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It is as well, therefore, where two bat-
teries are used in series, to change them
round occasionally so that the load is more
evenly distributed.

This may mean quite a few weeks" extra

. service. H.C
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WHEN YOU
BROADCAST

By JOAN INGLESANT

--u--n--u--n*
sapasssvosassconeadf

I FEEL that I am not wrong in saying

that you who play the pianoforte often

dream of the great day when you will

be playing before a microphone, knowing

that beyond it the grcat world is listening
to your rendition.

I know that in my climb upwards my
thounghts turned towards that ambition, and
the nearer I came to it the more I realised
that the purchase of expensive music took
deep inroads into my meagre resources.

The modern pianist need not have the
worry that then I had, for to-day he has
at his command a new work entitled
“ Master Melodies of the World.,” It is
cdited by Mark Hambourg, and each:week
it will contain' nine masterpiece melodies,
full-musie size. -

Here you will find Chopin, Mende ssohn,
Wagner, Schumann, Schubert, Liszt, Rubin-
stein, indeed all the great ones of the world
of musie they adorned.

For one shilling expended each week for
nine pieces, at the close of the publication
the pianist will have one of the most com-
plete collections of musical gems ever
offered to the public.

What is more, a master pianist has
selected them for you—a piamist who has
studied his audiences and who knows what
they want.

YOU GET MORE
THIS BATTERY.

BECAUSE THERE IS MORE PUT INTO IT

All wavelengths

Every Grosvenor

of its

them up.

Next time, insist on a Grosvenor super-life Battery, and

get real value for your money !

Grosvenor Mercury Batteries are made in three
grades for every Radio need, from 5/6 to 20j=.

® Mercury enormously increases the life!

attractively-coloured
everlasting material,

Miscanlite.

GROSVENOR ELECTRIC BATTERIES, LTD., 2-3, White Street, E.C.2
METropolitan 6866 (3 lines).

Vorks : Watford, Herts. Telephones :

Battery contains an extra amount
of power—extra chemicals crammed
cells by the force of hydraulic pressure.
Grosvenor MERCURY process is the secret.
these vital cells against corrosion—makes them last so
long that they are supercharged with power to use

MISCANLITE ELECTRIC TORCHES
Ask your Retailer to show you these strong,
torches, in the new

From 1/6.

from 145 to
2,000 metres
covered by this

British General
All-Wave Tuner.

into each one
The
It guards

C GNVEEET YGUR SETINTO

Free wiring dia-
grams showing
how you can
build or convert
your set supplied
Free. State
circuit: when
ordering,

From all dealers or direct from the manufacturers :

[BRITISH

MANUFACTURING CO., LTD., Brockley Works, London, S.E.4




Popular Wireless, October 21st, 1933.

313

for the

lllustration below shows the position
occupied by the Telsen Binocular H.F,
Choke in the builtup ‘S.T. 500.°

alike concur in their choice of the Telsen
Binocular Choke where lasting efhiciency
at low cost is the first requirement. Its external

field is negligible, with a very ,
low self ~ capacity, while its in~
ductance is "as high as 180,000

EXPERT designer .and home constructor

micro-henries ~ w =~ - - =~ =

TELSEN COVER EVERY H.F.

TELSEN ALL - WAVE . TELSEN STANDARD  TELSEN SHORT WAVE  TELSEN STANDARD  TELSEN SHORT WAVE
SCREENED H.F- SCREENED H'F. SCREENED H.F. HIEL(?HOKi - . 1/  HF.CHOKE. - - 26
CHOKE - - = ~-4/6 CHOKE- - = ~ 2/6 CHOKE - - - - 3/

TELSEN FOR EVERYTHING IN RADIO

ANNOUNCEMENT OF THE TELSEN ELECTRIC LTD. ASTON, BIRMINGHAM
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CLASS B SPEAKERS

ARE SPECIALLY MADE
TO SUIT CLASS B ONLY

No transformer complications. No extra windings.
No extra mechanism. No added cost for useless
fitments. Epoch realises that Class B Amplification
has come to stay and that a battery-set user
when he purchases a speaker for Class B.does not
want any complicatlons to enable him to.use it
also on the ordinary set which he has made
obsolete. Epoch has therefore developed its range
of Class B speakers regardless of ordinary battery
sets, thus saving many shillings on each speaker
which would have to be added for useless equip-
ment, and at the same time avoiding many weak
points where "a speaker could get out of order.

FINEST VALUE AND QUALITY
ON THE MARKET

Two striking examples from -the large Epoch
range are shown-bealow :

THIS UNIT
IS ONLY

30/«

but is vastly superior
speakers costing
10/- to £1 more. It
includes a large 9 %
cobalt steel magnet, a
full-size  84-in, dia-
phragm, and a Class
B transformer with
alternative terminals
for varioug Class" B
valves.  Tn handsome
Oak cabinet it is 42/6.
Ask for Epoth Super
Junior Model (new
edition, Tyse M.B.

|
|
|

FOR THOSE WHO SEEK REAL QUALITY
at an extremely reasonable price, we recommend this
unit which has no equal anywhere for quality of re-
production even at £2 or £3 higher price. Hand
‘made and balanced. Totally enclosed in a massive

aluminlum case, 63/
_Ask for Epoch Type A 2} B. Price a

INSIST UPON EPOCH AND DON'T BE .
PUT OFF WITH INFERIOR MAKES.

Send for catalogue and new season’s programias.,
including many other models. -

EPOCH RADIO MANUFACTURING CO., LTD,,
Exmouth House, Exmouth Street; E.C.1.
‘Phone : Clerkenwell 6666 (4 lines).

THE S5.T.500 CIRCUIT

(Continued from page 287.)

would be impaired; distortion would be
likely, and the handling of the reaction
controls would be less smooth. Greediness
at the anode coupler will produce H.F.
indigestion. But it represents a very useful
reserve when the incoming signal is weak,

due to an indoor aerial, daylight receptionor |

the weak power of the station itself.

Associated with the anode coupler is a
preset -0001-mfd. condenser, called the
selectivity range, adjuster. This is not
critical of adjustment, but serves chiefly
to bring up signal strength on S.G. valves
which are below par; this is done by in-
creasing the capacity by screwing the top
plate down.

A Luxury Adjustment.

By ‘decreasing this capacity the maxi-
mum selectivity of the anode ecircuit is

in¢reased somewhat, but at the expense "

of signal strength.

The most practical use of this condenser
is to widen the scale of the anode coupler.
With both reaction condensers at zero
the set, with some valves, may oscillate
when the anode coupler is near its full
right (maximum) position. By reducing
the range-adjuster preset

Popular Wireless, October 21st, 1933.

ANOTHER ANALOGY

8N:5//

O/o\

MM%W

O,/ e\
‘Fig. 6.- This diagram which .is referred to'in
the main article, is for the purpose of
explaining the merits of the ¢ two narrow hoops,’!
i.e.,, two highly-sensitive ecircuits both with
reaction applied. Just as only one player can
knock a ball through both hoops if these ‘are
narrow, as shown in the bottom diagram, so only

the desired-station can operatethe londspeakeron
the ¢ §.T.500.”

Bacmesczesnsy

is always. to turn the anode coupler a little
to the left; but the range adjuster can be
used and has special advantages where

poor and old-type S.G. valves are used.

any instability can be % sressens cesssnsessinncannnnansansiin. *
-immediately stopped. s RECOMMENDED VALVES. :
Some inherent reaction 3 Itis extremely important that readers should match valves and transformers. &

g tis i itable. but % if the author’s Class B specifications are varied. The Class B valve actually 2
) (=T 1niVl“% ,1?’ ub ¢ used in the set is of the B.21 type, the driver Feing an L.P.2. H
a1 operating the “S.T.500 e Make S.G. | Detector Driver- | Class B e
it must be kept to a low ¢ = i
e o thet fol play ialat | BET | BRI BN | ps
-~ 2 0sram .. | 8.22 L. P, B.21 H

properly controlled aerial § Mazda.. .. | $.215B. HL2 P.220 P.D.220 2
reaction and anode reac- iMarconi .o 8.22 - HL.2 LP.2 B.21 ’:é

tion. Therangeadjuster,
if reduced, will reduce the inherent reaction
to as low a value as you like.

An immediate relief- of self-oscillation
(if it occurs with reaction knobs at zero)

sssassasasigsse & sesm

The range adjuster is best screwed up tight
when first using the ©“S8.T.500.” . It is really
an ultra-luxury whose uses can be explained
at leisure ; even so it resembles the phase-

reverser preset in that, once

A STARTLING DIFFERENCE

LEFT HAND DrAL

RIGHT Hano [rar

adjusted, it is never touched
again. It is not.a control.
The anode reaction is
obtained by a differential
condenser from the detector
valve. Belectivity and reac-
tion are improved by using a
smaller grid condenser (-00005
mfd.) than is usually em-

Pramy Asrrat CrrCusT

Pramnv Anvope Ciecurr

ployed.

The ¢ Driver.”’

An intervalve transformer
feeds into what readers will
recognise is the ‘° driver”
-valve, which is really a
further stage of L.F. The

Prainy Aerire Crrcurr  AEAcT/on O

IvooE CiRcusr

anode cireuit of this valve
contains the primary of a
‘“ driver transformer ”’ which
has a double secondary.

The fourth valve of the set
is a Class B valve which is
really two special three-
electrode valves combined in

ReAacrion On ST500
Acrrar Crecurr

Rracrrov OnvS7500
Awvoone Ciecurr

Fig. 7. Here you see the interference or *spread >’ of a local station

on three different sets, as explained in the main article.

shows a two-dial circuit with no reaction.
4 8,T.500.”

tw 0 The second*line shows
how reaction.-improves matters..  The last line shows the dials on the

The local becomes restricted to an absolute minimum as
regards ‘‘spread.””. How do your dials compare P

. N | :+7=v=o7+3%5 0501850000003 10030000 200 apennannssanasannsssnonnsnsessnnsnsansns

one. bulb. Kach secondary is
connected to a grid, and the
connections are such that,
when one grid is being made
positive -by- the L.F. signals,
the other is being given a neg-
ative impulse, and vice versa.

The first line

{Continued on page 316.)
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/ Regd. Trade Mark

You can clear your radio reception of most of the
interfering noises caused by trams, signs, sweepers
and other electrical machinery, without any alteration
to your set. Ask your local KB Authorised Dealer
about the KB “ Rejectostat.” He will explain how to
fix it to your aerial.

KB “REJECTOSTAT” UNITS—£1 5s. 0d.
Special shiclded lead-in cable — 44d. a yard

FOR RADIO AT
ITS BES T —you must
hear KB — the new Radio

y CUT OUT AND POST THIS COUPON I
3 0 Kolster-Brandes Ltd., Cray Works, Sidcup, Kent.

Ko l

I Please send me full particulars of KB °° Rejectostat™  21-10.33 i
NAIE .....cccivieeirsslicieeeeeei s iseesetescersssssss st s sstas s sanssatessasasaionansan !

I !
3 Address i
i i
e T T o —— i
5 Pust in an unsealed envelope using id. stam 3

=
Ty
1933 ee0t T ey
B 116

Sept owed® o bet?

£ i 120V onti™

TN 1

Sirss a,;ap,‘ ont! Not con et

Dea’ I ; dght. Lo o anot S

e T g 67 queee oy 3

Jich 8 mpw'“ for s for set
WP comP” pose JOT T wse

and W, 1 Tpeen N jac .
r§%§3§ - 1, the! > nes P e jhe 5‘?“‘?5 proct
Ce d 1 it
hss = ° ) 58 . a1d

1k
1 ent

TS “3;1::3
M-

. . longer life |
from these batteries!

Letters beyond number, from-all parts of the coun-

try, tell how Pertrix Batteries have lasted until they
became sources of wonder. If you could read all
these letters, you would be convinced that Pertrix
Batteries really have put up records for long life.
Yet you still wouldn’t be any wiser-as to why.

The reason is that Pertrix Batteries aré non-sai-
ammoniac. They are the only batteries using a
patent neutral electrolyte which cannot rot the zinc
cells, T here is no ¢ shorting ’ between the cells— -
and no resistance crystals to clog the cufrent.
Instead of wasting away when the set is idle, a

Pertrix actually recovers power.

battery a Pertrix!

Now you know how and why, make your next
* = TRADE MARK l

FOR GOOD

BRITISH MADE BY BRITANNIA BATTERIES LTD.,.233 SHAFFESBURY
AVENUE, LONDON, W.C.2.
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The
Sign
of first-class mains

TRANSFORMERS

Look for ‘the Heayberd name-plate when
buying Mains Transformers . . . and be sure
that you are getting the products of Mains
Specialists. Heayberd Transformers -are abso-
lately foolproof and safe in operation. Windings
are completely screened by stout metal end-
plates, whilst the terminals are of the insulated
plug-in type—colour coded to prevent wrong
connections. Moreover . . . all materials are
thoroughly British; the transformers are
severely tested at every operation; and they
arc GUARANTEED 12 MONTHS.

Here are three typical models from the wide
Heayberd range :
MODEL W.35.
For use with Westinghouse H.T.11 Rectifier.
Rectified Output: 500v 120 ma. L.T. 4v. 5 amps.
and 4v. 2 amps. C.T. Price 65/~
ODEL 803

Suitable for class A valves, Tappings : 250+ 250
75 ma.’L.T. 4v.'l amp. and 4v. 5 amps. C.T.

] Price 32/6
MODEL 723.
Filament Transformer, 4v. 3 amps. C.T.
Price 12/6

And~
as for Mains Units

Heayberd, of course, are well-known for their
Mains Units and Mains Unit Kits, especially
for high-power models and Class B Units.
Mr. Scott-Taggart has often  specified
Heayberd for his famous receivers and, for
the §.T.300+A.C. version, a special Mains
Unit (Model MW1) was produced for him and
was exclusively specified by him for that
receiver. Now, if you want to run the
S.T.500 from the mains yoy cannot do
better than select a Heayberd Class B
Mains Unit which incorporates the Cossor
Neon Stabiliser. Here are brief details of
three popular Units :

HEAYBERD CLASS BMIAINS UNITS
Special filter circuits for Q.P.P. and Class B,
Incorporating Cossor Neon Tube to give
perfect voltage regilation. Two models—for
D.C. or AC. OUTPUT: r30v. at from
5-50 ma. TAPPINGS : 4o/xoov. Var. S.G.,
1oov. Fixed and 130v. Fixed.

PRICES (excluding Neon Tube)

D.C. Class B Mains Unit . .. 85/«
A.C. Class .B Mains Unit 297/'6
HEAYBEFID D.150 MAINS UNIT.
OUTPUT :- "25 ~ma.- at 150v. eor 120V.
{alternative). TAPPINGS: 4o/11ov. Var.,
6ofrjov. Var. ,and 1s0v. Incorporating
Heayberd Transformer, Double Chokes,
16 'mf. Condensers and Westinghouse
Rectifier: Complete jn neat steel case ready
to switeh on. -GUARANTEED.

erice 86w

R R R T T PR Y P

MONARCH OF THE MAINS.

INCLUSIVE
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Cut out this ad.
and send NOW
with 3d. stamps,
for 36p. Hand-
book and Cala-

with hints, tips
and circuil dia-
¥ grams. Sent by
relurn.

»»HEAYBERD
b 10, FINSBURY
STREET,
LONDON,E.C.2

§ One minute from Moorii Stn.

B T LT P PO

THE S.T.500 CIRCUIT

(Continued from page 314.)

Each anode circuit has a transformer
primary in circuit, the two primaries
energising a common secondary which feeds
the loudspeaker.

The valves comprising the Class B
“valve ” really work in turn, operating
when their grids are made positive. When
this happens grid current will flow, but
the driver transformer is so designed that
this does not matter.

The fact, however, is important when
we have to choose the transformer to go
with certain. Class B and driver valves.
The transformer in the set is to match. an
L.P.2 driver and B 21 Class B valve which
are the valves suggested for these positions.

Selecting ‘the Tappings.

The output transformer is usually of the
auto-coupled type and is sometimes called
an output choke. Various tappings on it
are usually provided to enable the con-
structor to match his speaker. This simply
means trying one or two pairs of terminals
to see which connections give best results
on your own speaker.

If you buy a Class B moving-coil speaker
—which is an excellent plan, but not neces-
sary if you have a good speaker already—
you will not need the output choke in this
circuit ; a suitable transformer will already
be in the speaker.

J.S8-T.

KenmnnnssiacnannuansssunEnsnRsREnResRRRRRRRRARRAEE Y

S.T.500 ACCESSORIES

LOUDSPEAKERS. (See’article also.)—Blue
Spot, W.B,, Rola, R. & A., Epoch, Celes-
tion, G.E.C.,, Atlas, Marconiphone,
H.M.V., Ferranti, Ormond, Magnavox,
Amplion. All above should be models
suitable for Class B output valve used.
In this case no output choke is needed in
the set. Speakers only suitable for
triode output necessitate the output choke
in the set. H

BATTERIES.—H.T. : Lissen, Ediswan,

G.E.C., Ever Ready, Siemens, Pertrix,
Marconiphone, Drydex, Hellesens, or
Block H.T. accumulators.
G.B. : Ediswan, Siemens, Ever Ready,
Lissen, Pertrix, Marconiphone, Drydex.
L.T, : Block, Lissen, Ediswan, Pertrix,
Exide, Oldham.

OPTIONAL AERIAL AND EARTH EQUIP-

MENT.—Electron  Superial, Goltone
Akrite, Radiophone * Receptru ” down-
lead, Bulgin lightning switch, Graham
Farish Filt earthing device.

-

THE MAN BEHIND THE
S.T.500

(Continued from page 243.)

for two years. Recently his services have
been sought in various important patent
cases ; for example, he was invited, last
March, to act as technical adviser and
expert witness to Philips (perhaps the
greatest valve and radio manufacturers in
Europe) in their great patent action with
Marconi’s. Although he declined, the offer
is an indication of his standing in profes-
sional radio circles:

As regards his writing activilies, more is
said elsewhere. He founded ‘ Modern
Wireless ”” and ‘ The Wireless Constructor,”
and played a vital part in- popularising
home econstruction.  His first wireless
article appeared in the first volume of the

(Continued on next page.)
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Give your Set

1933.

SELECTIVITY

Ftthe RADIO
INDUCTOR.

The Latest and
Greatest Aid to
Better Reception.

] GIVES :
Wider Choice of
Stations.
Freedom from Inters
ference.
Clarified Reproduction.

Easy to Fit: Safe:
Needs no adjustment.

PRICE é EACH

From all Dealers.
In case of difficulty write
SOLE DISTRIBUTORS :

LONDON & PROVINCIAL FACTORS

LTD.,
146, THEOBALD’S ROAD, LONDON, W.C.1.

OPENINGS —
ENGINEERS!

Never before has enginecring offered such magnifi-
cent chances. With the rise of the depyession‘ the
industyy is fiterally teeming with first-class opportuni-
ties. Qur 250-page Handbook “ ENGINEERING -
OPPORTUNITI ES,” shows where the opponunmes
lie, and the easiest way lo prepare for them.
Handbook gives  details nf A M.1.Mcch, E
A.M.1.E.E., A.M.I.C.E., P.0., etc., Exams. ;
outlines Home-Study Councs in afl brnnches
e of Civil, Mech,, Efec.,'Motor, Radio, and

Ey Talkle " Engmeermg, Bulldmg,m
. and explains our unique Employment
gk Dept. Send for this valuable
. Handbook to-day—FRE E.
BRITISH INSTITUTE OF
- ENGINEERING TECHNOLOGY,
101, Shakespeare House, 29
: 0xford Street, London, W.1.

=
NEW MODEL EXACT TUNER, 14/-. CROFT
TUNER (Something new), 9/-. Both tuncrs
will tune &ll wavelengths from 200 to
metres. 8end 2d. stamp for part.lculaxs and clreuits.
XACT MANUFACTURING CO.,
Croft Works, Priory street COVENTRY.

‘Write for
Illustrated
Catalogue of
RADIO-
GRAMOPHONE
CABINETS
of exclusive
modern  design,
made by erafts.
inen., in highly
ficured Oak,
Walnutor Mahog-
any, post free.
Remarkablo

Values.
Cabinets for the
5.T.500 a

speciality.
Maker under
licence. of the
HOWE BOX
BAFFLE.
Recommended by the B.B.C, Full details
on reguest,
GILBERT, Cabinet Maker, Swindou,
Estimates Free. Est. 1866.

PLEASE be sure to mention * Popular Wireless *?
when communicating with Advertisers. Thanks|
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- THE MAN BEHIND THE
S.T:500

(Continued from previous page.)

Popular Wireless,

first wircless journal jn 1914, when he was
scventeen years of age. During the war he
was engaged in wireless work on - the
Western Front, received a commission in
the field, was the first to use continuous wave
sets ip action, was mentioned in despatches,
and in the final advance in 1918 was
awagded the Military Cross for gallantry in
maintaining wireless communications under
fire. He invented a wireless valve circuit
which at the very close of the war was
ordered by Colonel Trew to be fitted to
every treuch set in France.

Shortly after demobilisation he took
charge of Government valve manufacture
at the works of the Edison Swan Company.

A Splendid Record.

He was elected a Fellow of the Tngtitute
of Physics in 1922, and is the only member
to have achieved that distinction at his
age. He is an AM.IE.E, and holds the
technical diplomas of various other learned
societies. In 1921 and in 1923 he léctured

before the British Association for the

Advancement._of Science. He is one of the
two honorary members of the German
Radio Society. i :

His interest in the legal-side of inventions
culminated in his achievement of high
success in the Bar Final examinations.
He was called to the Bar in 1928. Although
"he is qualificd as a bafristér, he has, so-far,
preferred  to practise as a  consulting
engineer.

As a set designer his work is too well
known to need a reference to it. Many
ifamous sets, from the *“ S.T.100 * onwards,
have won him supporters by the hundred
‘thousand. Two of the designs emanating
from his laboratories won first prizes in the
‘face of world competition at international
exhibitions at New York and Rotterdam.

Here, then, is the background of the
man_behind the “S.T.500.” We believe
that there is no one else of his particular
experience and international prestige
designing for the home constructor to-day.

“"THE MIRROR OF THE B.B.C.

(C’ontinued- from page 294.)

~ The operetta will be produced in the
Concert Hall at Broadcasting House, as
was done in the broadcast of the musical
play, “Waltz Time.” The new variety
director seems to know what he wants.
‘We hope he gets it.

Friday, chober 27th.—Another “ Enro-
&ean Dances ”’ programme by the Wireless

ititary Band. If anything like its pre-
decessors we shall enjoy it.

Saturday, October 28th.—Music-Hall
programme by Jack Hylton and his Boys
Marié ~ Burke, Charles Heslop, Rupert
Hazell and Elsie Day.

‘“ America Calling Again.”

Of eourse, it just had to come after the
glgantlc success of the first “ Amcrica
Calling ” programme, that delightful bur-
lesque on American broa,dcastma which
has undoubtedly been one of the outstand-
ing radio events of this year.

“ America Calling Again ” is the title
and Thursday and Friday, November 16th

{Continued on next page.)
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The VALUE of
T.C.C. RESEARCH

to YOU....

EVERY T.C.C. annotincement has been a plain

gan

statement of fact—of achievement,
t claims
T.C.C. rescarch has been going on, large sums of
money have been cxpended on pioneer work,

No extrava-

have been needed. Year by year

the

best brains employed. The T.C.C. cfforts have been

rewarded.

Every development of note in condenser

practice has-emanated from the T.C.C. laboratories.
The following facts provide the reason for the won-

‘derful confidence ‘held by set designers,

serious

experimenters and amateurs in T.C.C. Condenscrs

MILESTONES

1906

1914

1915

to
1918
1920

1922
1926

1927

1928
1929

1930

1931

1932

1933

_T.C.C. introduce Dry Electrolytic Condensers of

. —the now famous ‘“ M " Type.

"T.C.C. first to publish Surge Voltage ratings of

IN RADIO HISTORY

T.C.C. founded with factory operating solcly
on Condensers and artificial line for submarine
cable work.

T.C.C. introduce Mansbridge Condensers, and
manufacture under original licenses.

T.C.C. working on Condensers for War Office,
Admiralty—Air Service—etc.

T.C.C. manufacture heavy duty Tranémitting
Condensers.

T.C.C. manufacture Power Condensers.
T.C.C. contract with B.B.C. to supply Con-
densers for 2L.O.

T.C.C. discard Mansbridge pe, and introduce
Rolled Condensers using Aluminium Foil of
higher conductivity—and greater reliability.

very high capacity for low tension smoothing.
T.C.C. introduce Dry Elccttolytics for 100 volt
working.

T.C.C. introduce Moulded-in Mica Condensers

T.C.C. introduce Non-inductive condensers.
T.C.C. introduce Wet Electolytic Condensers.

T.C.C. manufacture Dry Electrolytic High
Voltage Condenscrs—(s sov. pcﬂ?

paper condensers.

T.C.C. research still building up data, still
adding to its specialised knowledge so that
Radio Technicians may have available not only
a **pedigree ” range of condensers, but a range
ahead of time. :

The Telegraph Condenser Co., 1td., Weles Farm Rd., N. Arla,t, V.3

G
(]U‘)MFO

ALL- BRITISH

CONDENSERS

am‘n"gT e

*
REMEMB

THIS RECORD

when you order
your condensers
for the

3.1.500
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learnat home

EARN

at home

Thousands of men are earning regular incomes for
interesting spare time work such as Set Designing,
Writing for the Press, Servicing, Inventing, Demon-~
strating, etc., etc. You can do the same. You can
turn your evenings into guineas and, if you wish,
qualify for highly~paid full-time employment.
Trained men are urgently wanted and we can give
you the sort of training that employers demand.
T.C.R.C. Radio Correspondence Courses are pre-
pared and conducted by men who bave themselves
made good in the Radio Industry and earned four-
figure incomes.

Read . what « Leading
Radio Manufacturer says:

“ There can be no doubt as to the urgent necessity for
such a College, and I heartily commedid your enterprise
in spreading wireless wisdom in this manner. There is
a great future in radio and the men who take the trouble
to study and specialise will find their progress assured.
I know that those who compléte the thorough course will
be well cquipped with the valuable knowledge so essential
the modern radio crafisman.’— Signed : W. o
VERRELLS "Managing Director of E. K. COLE,
Ltd. ('llanufacturera of the famous EXCO RADIO).

Fathers! Prepare your
sons for jobs like thése.

Radio offers immediate .rich rewards. to trained
men. It is a field of tremendous and unlimited
opportunities. Air traffic, broadcasting, television,
talki2 pictures and the whole of the electrical field,
quite apart from the actual radio industry, are
vitally I:nked up with radio science. In less than 10
years mora than 150,000 jobs have been created, -
some men earning over £2,000 a year and many
thousands over £500 a year for work that you would
call a hobhy.

Read what ¢ Prach“cal Wireless '’ says :

““ There 1is no doubt that the Courses have been prepared
in a most mastérly fashion by men who know what
they are writing about. The Principals of the College
are in constant touch with leaders in the radio industry
and can, therefove, effect introductions which can be
of the grmtest assistance to students. A recommendation
from the College direct to an employer is not only=a
guarantee of the student’s training gut also . confirms
his determination to qualify for a good posmon The
student {s assured that the College will use its influence
to the utmost to help’ him to succeed.”’

ACT NOW! ‘
Widen your radio knowledge. T.C.R.C. Training is
intensely interesting—no foreign text-books, no

obsolete theory or dull drudgery, no additional
expenses. You will enjoy learning.

Our Prospectus gives you full information of the
opportunities’ that radio offers and explains how, we
can’ train you quickly to become.a radio “éxpert”
through practical_home study. It is free for your
asking. Just fill in and post coupon now.

POST THIS COUPON NOW

To: Technical and Commercial Radio college,
Lioyds Place, Blackheath, S.E.3.

Please send me, free, full details of the
T.C.R.C. Radio Correspondence Courses and
tell me how I can qualify for highly-paid
employment, as well as making money in my
spare time,

W a2 88 506000 S880 o
Address

Occupation..................
p.w.r. (kd. stamp if posted in unsealed envelope)

MIRROR OF THE B.B.C.

(Continued from previous page.)

and 17th respectively, the davs on which it
will be broadcast.

Eddie Pola, who has devxsed it, will again
appear before the microphone as an-
nouncer, and Al Bowley .will impersonate
Bing Crosby, the only part of “* America
Calling ” which is-to be included in the
next programme.

For the rest, Dave Burns will 1mpersonate
Jack Pearl as “ Baron Munchausen,”
America’s Dutch dlalect comedian who
created the _expression ““ Vasge Vou dare,
Sharlie ? ” while the Mills Brothers will be
impersonated by the Moderniques.

Burns and’ Allen will take part in the
programme as themselves, and ' other
artistes who will be burlesqued are Al
Jolson, Ruth Etting and Sophie Tucker.

For West Regional Listeners.

The first of a number of talks by Welsh
Members of Parliament on current events
in the Houge 6f Commons will be given by
Sir William ﬁenkmq, M.P., on Tuesday,
October 31st; 4t 8.15p.m.  The talks are in-
tended primarily for West Regional listeners,
and Sir William Jenkins will speak in
Welsh.

NEXTF WEEK
JOHN SCOTT-TAGGART
will coﬁtribute a fizrther
long article on the S.T. 500
Order Your Copy Now

A B.B.C. Book.

I stated in a rccent issue that a book
about the B.B.C., written by Mr. Cleghorn
Thomson, Miss Hllda Matheson, and Mr.
Pk Eckersley might shortly be pub-
lished. A few days ago, however, Mr.
Cleghorn Thomson informed me that,
although such a book had * been discussed,”
it was now certain that no book on the
B.B.C. would be done.

T stated that such a book, if written,
might offer a frank exposition of all that

the authors think is wrong with the B.B.C.-
but Mr.

and how they would repair it;
Thomson asks me to make it clear to
readers that, even if a volume on the B.B.C.

'had been wrltten, it would not have been

“a book of grievances against the B.B.C.”
I never suggested the authors had any,
‘ grievances,” but I did suggest they
had ideas about improving the B.B.C. If

they Have not, is a very great pity.

OPERATING YOUR “S.T.500"

(Continued from page 285.)

to appropriate terminals. Tluhten up the

_selectivity range adjuster preset ¢-0001-

mfd.) to its maximum position. TUnscrew
the phase reverser preset -00005-mfd. untll
the far end of the top plate is about %

~up (i.e. the condenser is about a quarter

2

tin This value is not at all critical.

Connect loudspeaker to set, preferably see- :

ing that speaker is not near the aerial
lead“in. The speaker ‘is ‘probably best on

(Continued on page 321.)
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IMPORTANT

TO ALL BUILDING THE

“$.1.500 "’

* Popular Wireless "
said - — Before me as I
write, are half a dozen slips
of paper ., . . These slips
have been taken from six
© valve cartons . ... What is

more, the slips referred to

are-perfectly truthful, and
give accurate average data
¢oncerning - thé "charagter-
~istics . of the ¢ HIVAC”
valves, which, on test,
have proved themselues
perfectly “satisfactory.”’

NOTE : — Among those

tested were the Iollowmg-—-

HIVAC $.G. 210 - - 10/6
HIVAC D. 210- - - 5/6
HIVACL. 210 - '- 4/6
ALL nseded for the ¥ S.T.
500.” You also need the

HIVAC B220 at 10/8 equally

as efficient.

* Italics are ours.
THE HIVACVALVE GUIDE “P”
gives our complete range of
British Made 2.volt, high
“ efficiency, low cost valves
together ‘with a comparative
table of ‘othér .makes and

their Hivac equivalents.

WRITE FOR A GOPY NOW!

: THE SCIENTIFIC
"WALVE

HIGH VACUUM VALVE €0, LTD, 113117 FARRINGOON RD., EC1
S e e e ]

RADIO SUPPLIE S

‘S8end your list of Radio meeds for our quotation;

Kits, Parts, Sets, etc. Everything 1n Radio

stocked, prompt delivery. 7 days’ . Cata,

logue free Taylex & Standard Wet H.T. replace-
ments stocked.

P, TAYI.DR 9, GROVE ROAD, BALHAM, 8. W.I2
e

WANTED BY G.P.O. ENGINEERING DEPT.
8 young men aged 1%- 23. No experience re-
quired. Good commencing salary. Details of
entrance Exam. from :
B.I.LE.T. (Dept. 568), 29, Oxford Street Ww.1.
INVENTURS Your ideas may be worth royalties
9 if submitted to manufacturers—but
‘ppv for your PATENT firat, Write for my FREE
INVkN'EORS' POCKET-BOQK,’’ explaining how to
patent inventions. Submit particulars in conﬂdeuce for
free expert advice. —- EDWIN V. AXHEH,

27, Chancery Lane, I.ondon
FMAKE A RADIOGRAM OR GRAMOPKONE
Our 64-page Illustrated List for 3
will tell you how and Snow you a
great variety of Spring and
Electric Mofors, Turniables
Tone-arms,Soundboxes, Horna,
Loudspea.kers Plck-ups, Cabi-
nets hmges lidstays, door-

ﬁ knobs. handles. _and
catc ¢s. Also Receivers, Kits, -
complete Gramoplones, acces-
Bories, springs, needles, and
re nir parts at lowesb prices;

olesale or retal u

{Establi hed 30 Y
AThe B.egent Fittings Co (P w ), 120 014 8t:, London !TC 1,

I PLEASE be sure to mention * Popular Wireless*’ [}
I when communicating with Advertisers. Thanks! |
— Al - e &

ALL PARTS

FOR THE

S.T.500

SUPPLIED AT
LOWEST PRICES -

WRITE FOR FREE LISTS TO-DAY.

YOUNG’S

Glasgow’s Foremost Radio Firm.
40, STOCKWELL 8T., GLASGOW, ©.1«
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All about the Meclu-mical
Marvels of To-day !

MOTOR RACING THRILLS

Is it your ambition to own a high-powered
racing car—to taste the thrills of speed?
Then read the motor racing articles in The
MODERN BOY’S ANNUAL, vividly written
so that they seem to put YOU in the driving
seats of cars competing in exhilarating speed
duels in the world’s great motor races. . The
MODERN BOY’S ANNUAL is packed with
fascinating articles on ships, aeroplanes, rail-
ways, racing cars and motor-cycles, the films,
andk;nher mechanical marvels of the modern
world.

—

7 y
—-ﬁ e
- t— - —

At all Newsagents -

31@

$1500

Constructional difficulties are
avoided and best reproduction is
assured if the specified Benjamin
valveholders and components are
exclusively used. Ask your
dealer for the following Benjamin
components by name, and be
sure you get them

One Benjamin 7-pin Valveholder  Price 2/-
Two “Vibrolders” .. .. Price 10d. each
One Benjamin *“ B” Driver Trans-~

former Ratio1:1 .. .. .. Price 10/6
One Benjamin Output Choke .. Price 11/-

—and of course, it goes without saying, a

Magnavox Speaker. There are two P.M.
Models to choose from

Standard Model (7" cone) .. Price £1 17 6
Senior Model (9" cone) .- Price £3. 3 0

BENJAMIN

THE BENJAMIN ELECTRIC LTD., TARIFF ROAD,

TOTTENRAM, N.17.

The SCIENTIFIC MICROPHONE BUTTON
#2 > HAS A HUNDRED USES

%0 5 HOME

ENTER- It is a simple and inexpensive gadget,
TAINMENT which can be used by any novice in
hundreds of ways to demonstrate the
wonders of sound. It provides an end-
sessesncaan .-----cc--c---: lesS source of amus-

sing and instructive

! rexperiments in home

e R ‘broadcasting, relay-
g music, detecting
nd overhearing,

aby alarms, ’phones,

{SUPPLIEB FROM

flierbook tSTOCK—alse AL o
WONDERS :PARTS for CLASS B
OF THE 5

micropHONE,” CONVERSION

explains in simple language the
science of sound. Over 26 diagrams
and illustrations of numer- D. |
ous useful and interesting °
experiments.

FREE GIFT

of this book will be made to all pur-
chasers of the Scientific Microphone This is the little
Button until November 14. device that

THE SCIENTIFIC does the trick.
SUPPLY STORES «J9-

: The Sclentlific
(w'('l‘);;is:)wl;td' Microphone 3 / 6
FLEPHANT & CASTLE - - - LONDoN Button -

Post free, or C.O.D.

“Phone : Hop 4177. Guaranteed.

The R.W. Inductor entirely abolishes interference with-
out loss of volume and enables you to get more stations,
real separation and freedom from electrical interference.

SOLD WITH A GUARANTEE

Insist on the R.W. INDUCTOR which has a YELLOW LABEL
and is obtainable at all reputable dealers. In cases of
difficulty send for name and address of nearest stockist.

TRADE ENQUIRIES INVITED

203 NEW HAW ROAD
ADDLESTONE, SURREY ————.I

INDUCTORS

F A Handsome
Console Cabinet
to house your set

A Console Cabinet of exquisite design lends
grace and dignity to every room and any set.
Constructed of selected walnut veneer, beautifully

finished with a natural polish, £3 17s. 6d.

Sce it at our showrooms and send coupon
for Free Camco Cabinct Calalogue
CARRINGTON MFG.
CO. LTD., Showrooms :
24, Hatton Garden.
London, 1.
Hovrsorn_ 8202.
Works: S. Croydon.

=7

M
CHi 1KY

Post in 3d. enveleops.
Name ...

ApoRess

lsemgusamamE
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A. MUNDAY Ltd
ELECTRICAL & WIRELESS ENGINEERS |
59, WATLING ST. E.C.4.  'Phone: CITY 2972
“(One door from Queen Victeria Street and Quéen Street)
45, EASTCHEAP, E.C.3. Phone: ROVAL 4632
45.51, EASTCHEAP, E.C.3. Phone: ROYAL 4632
P COMPONENTS Y
Co mponent Makes used by designer {
2 “8S.T.400 ' coils Colvern £ ’ i,
2 .0005-mid. tuning condensers Ormond, type R.493 - N i . red
3 -0005 solid dielectric vari- Graham Farish ' Litlos" log. - .
able condensers mid line
1 -0001-mid. dlﬁerential reac- Telsen, type W.353
tion condense
1 -0003-mfd. dxﬁerentxal’ reac- Palar
able condenser
1'‘baseboard preset -0001l-mfd.J. J.B., type 1088
1 baseboard preset -00005-mid. J.B., type 108%
1 Class B driver transformer Telsen, ratio 1:1 )
1 Class B output choke Telsen .
1 L.F. transformer Varley ‘ Niclet’” standard
1'8.G. choke Telsen binocular {type W.74)
2 4-pin valve holders Benjamin ‘ Vibrolder "
1 5-pin valve holder W.B. “ Universal ”
1 7-pin valve holder Graham Farish
1 H.F. choke Lissen, disc type LN5092
1 l-megohm grid leax I‘erra.ntl, synthehc type S
1 holdexr for same Ferranti
2 5,000-ohms resistances Dubilier. 1- wa{:t metallised
2 10,000-ohms resistances Dubilier 1-watt-metallised
1 250-ohms resistance Graham Farish * Ohmite * .
1 2.mfd. fixed condenser Igranic
1 1-mfd. fixed condenser T.C.C., type 50
1 1-mid. fixed condenser Dubilier, type RBR.B.
3 -005-mfd.tubular condensers  T.C.C., type 300
1,_-0005-mfd. tubular condenser Graham Farish
-00005 mica condenser Lissen
2 push-pull on-off switches Lissen, type LN5070
1 toggle on-off sthch Bulgin S.80
1 ply baseboard (16° 127 Peto-Scott )
1 panel 167 X 7' X 3/16ths Peto-Scott
1 ““S.7.500 " screen Peto-Scott
1 terminal strip Peto-Scott
1 bracket for ~0005 mfd. mid British Radiogram
log. line condenser :
10 Terminals Belling-Lee, type B
3 Wander plugs Clix
4 Wander plugs Belling-Lee
2 Spade terminals et 5 Clix - b k'
Comipgy ¢ Wire (Glasite 20 fewcos THE LONDON ELECTRIC "WIRE' COMPANY AND SMITHS_LIMITED
OPTIONAL 1 anode connector Belling-Lee . CHURCH ROAD LEYTON. LONDON- E.I0
Flex, screws, etc. Peto-Scott “ 2 " .
All the above components supplied immediately from stock. SPEGIFIED Fon THE “s.T.soo,,

The World's Greatest Music ror 1/-a Week

BY taking in the parts of this Splendid LessasmensasaNIsessananINIREsnaIRARISY

new publication music lovers will be NINE MUSICA L

able to build up, week by week, in the
cheapest possible way, a collection of the GEMS IN EACH
PART.

e . SiTeust most popular. and tuneful melodies of all
Ao s soncs |l ™" 0 e times by the greatest Masters of Melody. .
sotu Part 1 Contains :

F(mut "‘*’ who tn Byiviato

5 MmouRG R Mark Hambourg is an understan@mg e A DANEE
. Editor. He has selected only those pieces Strauss
Minowt I8 G- . P .
e thati possess real harmony and beauty, WHO IS SYLVIA 2
musical creations that are known wherever Schubert
music is played, classic gems which never LIEBESTRAUM Liszt

. grow old, airs that wireless and gramophone
| have helped to revive and endear to all
those who play and sing in their own
homes. This work is so inexpensive to buy
and the pleasure it will give is so great.

MINUET IN G  Breethovén

HABANERA from
CARMEN Bize!

DREAMING Schumann

DRINK TO ME ONLY
Traditional

MELODY IN F  Rubinstein
PRELUDE Chopin

PART 1 Now On Sale. . PART 2 On Sale Oct. 19th

MASTER MELODIES of the WORLEE

Edited by MARK HAMBOURG: FULL MUSIC SIZE including Full Words of All Songs
On Sale -a¥ Booksellers, Newsagents and Music Dealers. ;

You will be able to bind the loose parts
/ — in the handsome cases which the publishers
EACH PART will provide at minimum cost.

5-unnnuup-n-un-n:n-:-nn-unauunnu:-nnnu-n-“u:un-

GSEEEENEENINEANGHINEECINAYECCOUNESSNECENENENESDNIB0080E00LDDEINAAETES
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OPERATING YOUR “S.T.500"

(Continued from page 318.)

the right of the set, and should not face
the valves, as a microphony howl could
result in a bad case. This, together with
other precautionary notes, applies to all
sets, and not merely this.

Insert H.T.— plug into negative socket
of H.T., which should have a value of 120
volts to get best results. A run-down H.T.
is no use for Class B work.

Precautionary Measures.

Insert H.T.+41 (screen of S.G. valve) into
72 volts ; H.T. 42 (detector) into 90 volts
(this can be adjusted); H.T.+3 into the
maximum 120 volts. Ensure that you get
no filament burn-outs through a wrongly
wired set by a flash-lamp bulb, which is
connected in turn across filament terminals
of each valve holder, including the S.G.
valve holder. If the bulb burns out or does
not light at all, there is a fault in the wiring.
A voltmeter (reading up to 120 volts) may
be used instead.

Switch off toggle. Take out H.T.— plug.
Insert S.G. valve (Cossor 2208.G. or
equivalent type), connecting flex wire to
anode. If S.G. valve is metallised, take
great care that its metal covering does not
touch S.G. choke terminal (which should be
some distance away); the covering may,
however, touch vertical screen, as it is
connected to earth. Take care that no
frayed, bare ends of the flex come
into contact with metal covering. See that
the S.G. valve is pushed home into its
socket.

Insert other three valves. Many sets do
not work simply because the valve pins
make bad contact. I have used very good
valve holders, and this trouble is not likely
to arise. The detector valve (Mullard
P.M.2DX or similar type) goes in the
holder V2 (see blueprint) ; the driver valve
(Marconi or Osram type L.P.2 or other
suitable small-power valve) goes in V3;
while the B.21 (Osram or Marconi) Class B
valve goes in V4.

Replace H.T.— plug in H.T. battery.

Pull out both wavechange switches (you
are going to listen to the medium waves
first). Set aerial coupler half-way round
(pointer vertical).

Getting Your First Programme.

Set anode coupler so that pointer is about
vertical ; turn aerial-reaction knob full left
(anti-clockwise) ; turn anode-reaction knob
full left. Set aerial and anode-tuning con-
densers half-way. Switch on toggle. Signals
will be received and the set may be used for
station getting.

Familiarise yourself with your “locals ”
first. Unless you are a considerable distance
away, they will spread considerably.
Volume will be immense, but quality ex-
cellent. The first thrill may delay further
tests ; you will want to stop and listen to
the rich outpouring of music; probably,

(Continued on next page.)

IMPREGNATED
RESISTORS

Mr. Scott-Taggart

RECOMMENDS THE GREATEST

assurarnce of a perfect Bz

ERIES are the reconunended resistors
for S.T.500. There is no sub-
stitute for their safety—for their assur-
ance of perfect results. They make a
difference which you can tell at once.

made of solid carbon and specially
PER WATT IN ALL
-
safer—but more economical.
Your dealer has every value ready
L Chart and descriptive folder.
LONDON, W.1.

2/-

Double
Length

THE
HA

NO

WORLD’S MOST]}

idea

Equal to an outside aerial at the
same height. i
tape and press it up in position
around the room or up te the
attic—and it sticks. One pullj@
and it’s_down and leaves no§
mark. No danger from light-§
ning, ]
ence. and incrcases sclectivity. &
1deal for artistic homes. Excellent
pick-upfor flats. Obtainableany where

BRITISH PIX CO.LTD. (Dept. 26),

118, Southwark 8t., London, S.E.1. ¥

3/6\ \'1. PIX

NDY AERIAL}

POLES - NO WIRES— §
NO TACKS
NO STAPLES #
NO WETTINGE
INVISIBLE. §
A revolutionary@

in aerials. @

Just unroli thed
reduces static interfer-

INVISIBLES
AERIAL

PI
As Recommended by John Scott-Taggart.

Piano built (Pat. 8123).
acousrtic Tone brings a fine

rilt.

(Radio-Press, B.B.C., 3,000
: clientele.}

MAKER’S FRICES 35/-to £15,

* PICKETTS
(P.W.) Albion Rd., Eexleyheath,

i Famous Maker's Offer PIANO-TONE !

CABINETS

7 DAYS’FREE TRIAL

(or 10/- Monthly)
The

Photographs and List FREE.
Piano - Tone
Cabinets.

FOR “S.T.500”

CKETTS

CABINETS

Eries have the lowest noise level of any
radio resistance—because they are
impregnated to prevent any possi-
bility of crackle or breakdown.
VALUES.
Eries are not only better,
All values colour coded and
labelled.
to hand. Look for the Erie. Kits.
FREE. Write for new Colour Code
THE RADIO RESISTOR CO.,
1, Golden Square, Piccadilly,
¢ There’s no place like HOLMES.”

The first firm to supply Wirelcss parts on easy
payments. Nine years advertiser in ** Popular
Wireless. '’ Thousands- of satisfied _customers.

We recommend

EPGCH SPEAKERS

De- Monthly

posit Payments
SUPER DWARF P.M. .. 236 '4/4 5o0f4/4
20th CENTURY P.M. 35/« 4/10 70f4/10
11-in. STPER P.M. 45/- 4/12 Sof4/ll
BS5 P.M. 84/- 7/8 1lof7/8
LISSEN Skyscraper 4 Kit 112/6 10/- 11 of 10/3
TELSEN 325 Star Kit .. 39/6 5/5 T0f5/5
EXIDE H.T. Accu. 120-v. 60/- 6/- 90f6/8
ATLAS Eliminator C.A.25 59/6 5/~ 1l0f5/8
BLUE SPOT 29P.M. .. 35/- 4/10 Tof4/10 |
B.T.H. Pick-up Vol. Con. 25/- 4/8 50f4/8

Parts for any Kit Set. Any make of Speaker.
New Goods Obtained for Bvery Order.

Send us a list of the parts you require and the pay-
ments that will suit vour convenience, and we il
send you a definite quotation. Anything Wireless.

H. W. HOLMES, 29, FOLEY STREET,
Great Portland Street, London, W.1.
‘Phone: Museum 1414,

LOUD SPEAKERS REPAIRED, 4/.
(Blue_Spot.a Spectality, 5/-.)
Transformers and Headphones, 4/-. Eliminators, Mains
Transformers and Moving Coils quoted for. 24-Hour

Service. Trade Discount. Clerkenwell 9069,
E. MASON, 44, EAST ROAD (ar, Old Street
Tube Station), LONDON, N.1,

x|

PLEASE be

when

sure to mention [
communicating with Advertisers.

*“ Popular Wireless”
Thanks !

X

MAGI

LET us take your old Set or Components in PART EXCHANGE for the S.T.500,

any RADIO APPARATUS.
Best quotations and fullest allowance given. Balance payable by Cash or H.P. Send us your
i y return, stating apparatus you wish to dispose of and NEW KIT, SETS or
MISCELLANEQUS COMPONENTS REQUIRED. WE GIVE YOU MORE.

ACCESSORIES, PART

or

enquiry for guotation b

WE TURN
DISUSED SET

YOUR
INTO THE

S.T.500

KITS—in

fact

PARTEX RADIC
VULGAN HOUSE,
56, LUBCATE HILL, LONDON, E.C.4,
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increases

THE VOLUME & TONE OF A MAINS SET
—=—by adding this unique Ferranti component
battery set’
.without distortion or affecting H.T. cdnsumption.

The Ferrantt Class B Speaker Amplifier comprises- a
Moving Coil Speaker fitted with Class B Drivér and
Output Transformers. as well as a Valve Holder and
Ferranti Class B Valve. The unit®is manufasctured in
its entirety by Ferranti Ltd.

8end 8/ with your order.

Easily ‘counecied to any battery setl.

All Radio Equipment available on similar terms.
PRICB LIST FREE ON REQUEST

YOU CAN GET

which

volume, up ,to 'seven timcs

CASH PRICE £4 .4 .0.

Balance in 11 monthly
payments of 7/8.

Write at once for
fully descriptive leaflet,

MICROPHONE
BUTTON s"'

Usually sold at 3/6. Our price
has always been 1/-. We have
supplied thousands to home
_users.

MICROPHONES FOR ALL
PURPOSES. MATERIALS
AND PARTS.

Ask for our Mike List ““ A.”
We are makers and carry the
biggest and most varied
stock in London,

Hand Mike in 2-in. casmg,
§/6. Pedestal 10B, 10 in.

high, 12/6. P.A. Mikes and complete outfits by B.T.H.
Brown, Marconi, and Siemens, cheap.
of your wants.

State details

§. G. BROWN'S BAT-

e Clectiady TERY SUPERSEDER
4 i toal s "4’1_ makes H.T. from your
2 L.T. 2-volt battery, recii-
fied and smoothed; 3

tappings. A boon to
those who are not on the
mains. Reduced from

£3/15/-.
PHOTO CELLS.
for talkies, llght tests, timing controls, etc.,
at bargain prices. Lnght response, 50 micro-

New and Guaranteed, 37/6.
We have some £5 Bulbs

améas per lumen. King B.T.P. type, 15/-.
as illustrated, 25/-. Holders, 1/-.

Beck Prisms, 5/6. Focus Lens, 3/6
SELENIUM CELLS. Light sensitive resis-
tance, gold grids, moisture proof, L to D -
ratio 5-1, at 8/-. Mounted in bake-
lite, 7/6. Super Model, in oxy-brass
body, with window, 10/-.

LESDIX SERVICE CHARGERS
AC—D.C.

We have 25 models to ofier and our
prices are low for special require-
ments. Three popular sizes are the
AC109A for 36 cells, the AC106 for
108 cells, and the Lesdix Super Six
for 200 cells.
Write for ** Charger>” Leaflet,
ELECTRADIX RADIOS,

218, UPPER THAMES STREET LONDON, E. c 4.

NQW perhaps
youll get an

Discard that unsightly mast and wires and fit the
AIRCLIPSE. The selectivity of your set will be

amazingly improved—each programme separately
sharp and clear. The AIRCLIPSE is an auto-
inductive aerial that filters incoming signals. Itisnot
just another gadget-—not a condenser. ‘Fits inside or
outside the set in any convenient place Non-
directional., Makes any set “ portable.”

A delighted purchaser writes : *° T have taken down my

outside aerial, as the reception I get with the Airclipse
is better, infinitely clearer and free from crackle.’

‘L PROV.PAT ;nﬂn

AUTO- INDUCT/VE AERIAL;-

Of all radio dealers or direct from :—
AIRCLIPSE LTD., 182, Vauxhall - Bridge
London, S.W.1.
Telephone : Victoria 5022,

Road,

e

Advertisements

P

As far as possible all advertisements
appearing in “ Popular Wireless” are
subject to careful scrutiny before
publication, but should any reader
experience delay or difficulty in getting
orders  fulfilled, or should the goods
supplied not be as advertised, infor-
mation should be sent to the Ad vertise-
ment Manager, “Popular Wireless,"”
4, Ludgate Circus, London, E.C.4.

DON'T BUY THAT DRY BATTERY

Invest some of the money_you ate
continually’ spending on Dry Bat-
teries in a Standard - Leclanche
Type—a Battery lasting for years.
Your running costs are halved and
quality is improved beyond com-
rax‘hon so why hesitate in becom-
ng a SEandard Battery user?
Battery of 120 volts and comprised
of 80 No. 3 Cells, 12,500 milliamps.
Pnce complete, £2. Carriage paid.
Send for interesting pa.rtlculars
ALL SPARES YOR STANDARD
B‘\TTERIES SUPPLIED.

THE WET H.T. BATTERY CO.,

26, LISLE STREET, LONDON, W C2
Gerpard 6121,

PLEASE be sure to mention * Popular Wireless **
when communicating with Advertisers. Thanks!
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OPERATING YOUR S.T.500

= (Continued from previous- pagesy

however, it will be the fat-stock prices.
Even these will sound attractive ! Try the
effect of the tone control. Rotate to the
right to produce a general lowering of tone.
Leave full left, looking- from  the back,
during following tests.

Now let us get the hang of the controls.
Tune both aerial arid anode-tuning con-
densers until a chosen station is loudest.
Move the aerial-coupler knob to the leff,
retuning slightly on the aerial-tuning
condenser. Selectivity is improved and
signals are weakened. If you move the
aerial- coupler knob over to the right
signals will become stronger but selectivity
poorer.

You can use the aerial coupler as. a
volume control, but remember that slight
retuning on the aerial-tuning condenser
will always be necessary.

The Anode Coubler.

Having learnt the use of the aerial coupler
set it once more to vertical.. Tune to a
station on the two dials.. Now turn the
anode-coupler knob to the left (anti-clock-
wise). Retune on the anode-tuning con-
denser. Signals will be weaker ‘but sélec-
tivity has been improved. If you turii the
anode coupler more to the right the signals
will get louder stxll ‘but ““spread * will
increase. |

The anode coupler thus works exaetly
in the same -way as_the aerial -coupler,
but there is an additional effect to be
noted. Turning the anode coupler to the
right increases the inherent reaction effects
in the set, and it may oscillate. This is only
likely in the far right position of -the knob.

The user need not be at all cencerned
(unless he has altered ' my design of the set).
Turning the anode coupler to the left a
little will immediately. stop oscillation.
Another method, if the set oscillates, is to
set-the anode coupler full right and reduce
the capacity of the range- adjuster preset
until oscillation stops.

Now try the following reaction experi-
ments. Set the aerial and anode couplers
to a low value (to the left of vertical),
so that your signal is weak, but ‘properly
tuned on the two dials. Now apply anode
rcaction, moving the ‘anode-reaction knob
clockwise (to the right) a little at ‘a fimé,
retuning slightly on the anode tuning
condenser as is always done on reaction
circuits.  All this ‘18 perfectly normal,
and within the experience of nearly
évery wireless user.

Testing Double Reaction

Now for the aerial reaction control.
Leaving all the other knobs where they were,
turn the anode-reaction knob to zero (full
lefty. - Bring up the aerial reaction a very
little, by turning the aerial-reaction krieb
slightly to the right. Retune the:-aerjal-
tuning condenser slightly.

Slgnals will be louder and selectivity-on
the aerial-tuning condenser will: ‘he mich
greater. Incrcase reaction right up-to the
point where oscillation begins and note how
delightfully smooth and effective itis. This
reaction control is just as easy to adjustas
ordinary reaction:

Now to test the double reactlon—;ﬁ;
second great thrill the < S.T.500 " offers—-

(Continued on next page.)
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‘- Were Fluxite and | Here is an EXPERT—
Solder— that’s plain to see !
the reliable pair ; We’re SURE of 1
Famous for Soldering— | welcbme—
known everywhere ! Fluxite and me !
See that Fluxite and Solder arc always by you
—in the house—g1rage—workshop——any\\ here
i where simple, speedy soldering is necded.

ALL MECHANICS WILL HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING

Al Iroumongers sell Floxite in tins; 4d.. 8d.
ls. 4d., and 25, 8d. Ask to see the FLUXITE
?0CKET SOLDERING SET—complete with full
ostructions—7s. 6d.  Ask also for our leaflet oa
FARDENING STEEL with Fluxite,

FLUXITE LTD (Dept. 324), Rotherhithe, S.E.16

FOR ALL REPAIRS!

|
WATMEL KNEW
WHAT YOU WANTED

sont STHEHYWATT

A resistance that will not break down,
one that will stand high overloading, is
moisture-proof and noiseless.

The Hywatt is a dcfinite advance in
Resistance manufacture,

Due to its wire element it is unchangeable
in operation, has a much closer tolerance
than the carbon type and a fixed resistance
\&lue

This is why so many set ‘manufacturers
kave chosen the Hywatt for their 1934 sets,

Made in all values from 1-50,000 ochms.

For il celails please uritets

WATMEL WIRELESS CO. LTD.,

Imperial Works, High $t., Edgware,
London. ‘telep one ! Ed. war. 0333

(95)

OPERATING YOUR S.T.500

(Cantinued froin sprevious. page.).

the first being the gobssal yolume and
superb quality of music and speech
Great selectivity is our aim. Set both

reaction controls to zero. Set the anode-

coupler to about 10 o’clock as it were, i.e.
a little way off the zero position. -Set the
aerial coupler to about 9.3¢ o’clock, i.e.
nearly full over to the left and therefore at
a small value.

Now tune in to a station on the two main
dials. It is useless to use double reaction
if the signals are loud. You must weaken
them by turning the aerial- and anode
couplers- until signals are*tuned in 6n the
dials but weak. There-may be mterfgrence
at this stage, but that is'what we are going
to remove. Apply some anode reagtion, re-
tuning slightly on the anode circuit. Apply
aerial reaction, re-tuning slightly, as usual,
on the aerial' tuning condenser. Signals
will now be full loudspeaker strength and
all interference will have disappeared.

Tests on Long Waves.

For daylight reception and when double
reaction is principally for. increasing signal
strength, much greater values of derial and
anode coupling may be used.

During any of the tests, the tone control
may be tried, and it will singe off-heterodyne
whistles which may be experienced on some
stations.

Now try the tests on the long waves by
pushing in both wave-change switches. All
the merits of the controls will be rereated.
Those readers who have built the *“ 8.T.300 >

r “S8.T.400” will find that owing to its
greater capacity the normal position of tke
aerial coupler will be more to the left than
in the other sets.

In succeeding issues of PopuLAR WIRE-
LESs I will deal fully with both simple and
de-luxe methods of operating the set. The
actual handling is delightfully and perhaps
surprisingly simple. And the results will
justify the methods up to the hilt.

J. 8.-T.

TECHNICAL
NOTES

Some - diverse and- informative
jottings about interesting aspects
of radio.

svsassascnzscesacannansency

By Dr. J. H. T. ROBERTS, F.Inst.P,

Automatic Volume Control.

THOSE of you who were able to visit this
year’s exhibitions must have been
struck with the number and variety

of improvements which have been made
to date, and not the least of these must
be counted automatic volume control,
quiescent push-pull and Class B amplifi-
cation. e have heard a lot about these
during recent months, but at these shows
you saw them really in full swing for
the first time.

There is no doubt that automatic volume
control is an immense advantage, because
not only does it get over one of the principal
difficulties in tuning in  distant or weak
stations: and the disconcerting effects of
fading, but also it removes that sudden

(Continued on next page.)
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ﬂk to mer who
want careers

In the sign language
of the
Broadcasting Room

this symbol means

“Announcement.’’

The I.C.S. Radio Courses cover every phase
of radio work, from. the requirements of the
youth who wishes to make wireless engineering
his career to the man who wants to construct
and maintain a broadcasting set {or his home.

The Radio industry is progressing with
amazing rapidity. ~Only by knowing thoroughly
the basic principles can pace be kept with it.
Our instruction includes American broadcasting
as well as British wireless practice. It is a
modern education, covering every department
of the industry.

OUR COURSES

Included in the I.C.S. range are Courscs
dealing with the Installing of radio sets and,
in partlcular, with their Servicing, which to- day
intimately concerns every wireless dealer and
his emplovees. The Operating Course is vital
to mastery of operating and transmitting.

There is also a Course for the Wireless
Salesman. This, in addition to inculcating the
art of salesmanship, {)rovxdes that knowledge
which enables the salesman to hold his own
with the most technical of his customers.

We will be pleased to send you dctails of
any or all of these subjects. Just fill in, and
post the coupon, or write in any other way,
stating which branch of Wireless interests yon
—the information you require will be forwarded
at once.

International Correspondence Schools, Ltd.,
Dept. 161, Internationa! Buildings,
Kingsway, London, W.C.2,

Without cost, or obligation, please send me full
information about the Courses I have marked X

O COMPLETE RADIO

I RADIO SERVICING

O RADIO EQUIPMENT

I1 RADIO SERVICING AND SALESMANSHIP
[1 WIRELESS ENGINEERING

O WIRELESS CPERATORS’



JOHN SCOTT-TAGGART

USES and recommends

'+ CLIX

L FOR THE

“S.T.500"

CLIX “ MASTER " PLUGS.
For H.T. ‘and G.B. batteries
and general plug and” socket
work. Both models are suit-
able for use with all sockets

with internal 1_1__d.
2

diameters from { in.
each.

to 5/32 in.

¥

CLIX PANEL
TERMINALS.
Type B, with hexagonal
shoulder, as illustrated, 4d
Type A - 23d

79a, ROCHESTER ROW, 3.w.1

RADIG AT LESS THAN
MANUFACTURERS’ COST

ALL-MAIN3 3-VALVE SET. Variable Mu screencd
6rid. power grid detector and pentode valves (Mullard,
sram, Cossor), Westinghouse full-wave metal rectifica-
tion. Celestion moving-coil speaker. Band-pass tuning,
triple-ganged condeuser, illuminated scale marked in
wavelengths. Multitone true-tone control, mains aerial,
provision fur pick-up under volume and true tone control.
For A.0. supply 100/250 volts, 40/120 £8 100
eycles; and D.C. 200/250 volts L] .

SILVERTONE 2-VALVE BATTERY MODEL
Beautiful oak cabinet. British and foreign £1.12-6

LECTRO LINX LTD.,

stations guaranteed. Mullard valves included.
Cash with order, carr. paid, C.0.D., 1/- extra.
{ITrade Enguiries Invited.)
SEND STAMP FOR ILLUSTRATED LIST.
CHAS, REDVERS (Regd.), Dept. P.W.,
20, Colchester Street, London, S.W.1

——— ESTAB, 1925. ee——

AT LAST_ =
A New Class ‘B’ Mains Unit that gives a
eonstant voltage output up to 55 milliamps
and passes on to the mains the economies
of Class * B’ amplification. A Unit that is
no bigger than a 1z0ov. H.T. battery—all
this made possible by the B.M.U. SUPER
Automatic Voltage Regulator. This is the
only Unit suitable in every- respect for
Class ‘B’ receivers. Cut out this ad. to-day
and send for our illustrated brochure and
see for yourself the regulation curve of
Model BA.55—FREE

THE BRITISH MAINS UNIT GO., CROMWELL
HOUSE, HIGH HOLBORN, LONDON, W.C.1.
Chancery 7054.

WE invite readers to support
our Advertisers—care being

taken to accept only announce-
ments of reputable firms! T

- TECHNICAL NOTES

e {Continued from- previous page.)

jump in volume which you so often get on
tuning in.

As most of my readers know, automatic
volume control depends in principle on
making the high-frequency amplifying part
of the set vary in its amplifying power
according to the strength of the incoming
signals ; if the signal is strong the ampli-
fication is correspondingly reduced, whilst,
vice versa, if the signal is weak the ampli-
fication is increased. You will see from this
why it is called awlomalic volume control,
because it automatically waries according
to the strength of the signal.

Applicable Tg Superhets.

There is just on¢ point which I should
like to mention, however, as I think that
on this particular point there is a certain
amount of misapprehension. Some people
think that automatic volume control is
applicable to—or, at any rate, useful with
—any type of sct; but you will see from
what I have just said that it is really more
particularly intended for use with a very
sensitive and powerful set where there is
plenty of volume available. In actual

OUR GREAT S.-T. BOOK OFFER.
A UNIQUE CHANCE FOR READERS.

llllIlllIlIll’*

LLTIT) 3

Not only have readers of this week’s
¢“P.W.” the chance to build the set of the
vear, but they have the chance of acquiring
the radio book of their lives !

You will have read all about the magnifi-
= cent offer we are making on another page,

and if—as you must be since you read ‘“ P.W.”
—you are keenly interested in the fascinating
science of radio, you will not want to miss the
opportunity of becoming the proud possessor
of the most up-to-date and authoritative
volume on modern radio reception.

I want to urge you, one and all, to waste
no time in carrying out the simple instruc-
tions, clearly set out on another page, for
acqmiring the ¢ Manmal of Modern Radio.”
Fillin the coupon now. And tell your friends
about this great offer . . . . an offer which,
without exaggeration, may be said to be
unique in the histoiy of radio journalism.

THE EDITOR.

M-sesvesansusanancssssusucsasconsnncsnsnnanssssasnanERCERE
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practice it is most useful with a superhet
receiver or with a receiver of the ordinary
type which has at least two stages of high-
frequency amplification.

As regards the actual principle of the
automatic volume control, I think I men-
tioned this in these Notes some time ago ;
but as I have had a number of queries on
this point it may be as well to refer to it
now.

How It Works,

The essence of the whole thing is the
multi-mu valve, the amplification of this
valve being reduced if the grid-bias voltage
is increased, and, of course, vice versa By
the same token the amplification of the
valve reaches its maximum value when the
grid bias is reduced to zero. If a strong
signal comes in, this increases the turrent
in the detector circuit, and this ‘current is
then used to produce a grid-bias voltage
for the multimu valve. = You may
wonder how the current can be made to
produce.a voltage, but if you just cast your

Popular Wireless, October 21sf, 1933.

mind back to Ohm's Law you will realise
that the way to make a current produce a
voltage is to pass the current through a
resistance, when you will get a voltage at
the ends of the resistance. °

Noises Betwecn Stations,

Before leaving the subject of automatio
volume control I should say something
aboutr what is sometimes called quiet
AV.C.;: because the automatic volume
control operated on the simple principle
mentioned above has one particular dis-
advantage in that it is not quiet between
the stations. If you think about it for a
moment you will see (if you have not, in
fact, actually experienced it with A.V.C.)
that if the set is not tuned to any particular
station you will get the full amplification,
and so all kinds of background noises will
be greatly amplified. This shows itself in
practice by a considerable volume of
** noises between stations.” The same sort
of thing occurs on fading signals because
the automatic volume control operates in
a way to keep the signal at a fairly constant
volume level, but in doing so it throws up
the background noises sometimes into much
greater prominence.

Quiet A.V.C.

For instance, if the background noise is
reasonably constant in actual volume and
the wanted signal falls to a low value, then
the amplification automatically jumps up,
bringing the signal back to the required
level, but at the same time pushing up the
background noise to a much greater volume.
If the signal becomes strong and the ampli-
fication goes down, the background noise
goes down, too. The result of all this is
that you get a kind of *“ surging ”’ of back-
ground noise which sometimes becomes
extremely unpleasant.

In order to get over all this, quiet auto-
matic volume control was brought in,
whereby the circuit does not respond to
very weak signals at all. This means that
if we choose a minimum signal volume
which is greater than the ‘average back-
ground noise we can largely eliminate the
latter.

Two Effective Methods.

One method of obtaining quiet automatic
volume control is to use a pair of biasing re-
sistances connected in the cathode lead of
the multi-mu valve. One of these resistances
of is variable and is used as a volume control
the ordinary type; the other resistance is
a fixed one and serves the function of what
is sometimes called a ‘‘ noise suppressor.”
This fixed resistance is short-circuited by
means of a switch, and if the switch is
opened so that the noise suppressor is in
circuit the grid bias applied to the valve
will be fairly large. In these conditions the
circuit will not respond to very weak signals,
and this is the condition of the circuit when
tuning for a station. When, however, the
station has been tuned in, the switch can be
closed, thereby .short-circuiting the noise
suppressor resistance and.so increasing the:
volume.

Another quiet A.V.C. system employs
an arrangement operating on the low-
frequency amplifier and a double-diode
detector.
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Aduvt of The General Electric C(o‘. Lid., Head

FOR A.C. MAINS
The G.E.C. Superhet 8 embodies the most modern development in radio
technique. Range, selectivity, and quality of response are of the highest
order, while delayed automatic volume control and *“noise suppression” give

an entirely new interpretation of radio enjoyment. Luminous station-by-name
tuning; oversize energised moving coil speaker; tone control ; loud-speaker

silencing key ; internal aerial; pick-up jatk; pro-
vision for external speaker. Modern cabinet in
richly figured walnut. GNS
HIRE PURCHASE TERMS: Deposit .

£1 17 6 and 12 monthly payments of £1 17 6.  Including OSRAM VALVES

G.E.C. Superhet 8 for A.C. Mains, CONSOLE MODEL. Price, including OSRAM VALVES,
24 Guineas. HIRE PURCHASE TERMS: Deposit £2 2 0 and 12 monthly payments of £2 2 0.

G.E.C. Superhet 6, BATTERY MODEL—with moving coil loud speaker, Class « B " output
and embodying all modern features. Cabinet finished in highly polished figured walnut. Price,
complete with batteries and including OSRAM VALVES, £14 17 6. HIRE PURCHASE TERMS:
Deposit £1 5 6 and 12 monthly payments of £1 5 6.

MADE IN ENGLAND

WRITE FOR FOLDER BC.6671 Sold by all Radio Dealers

The sets with the big name behind them

Office & Public Showrooms, Magnet House, Kingsway, London, W.C.z

i
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Until August last, EKCO Radio was available only to
electrified homes. Then we introduced a Battery Set,
Model B74, because we could at last promise all-
electric quality with a battery-driven receiver. This
model has been sweepingly successful and gives a
performance in every way comparable with the
traditional EKCO All-Electric standard. Note the
many up-to-date features, and then ask your EKCO
dealer to demonstrate it to you at home.

13 ons

OUTSTANDING FEATURES—British and Continental St
programme strength with unsurpassed fidelity—one knob tuning—
permitting performance equal to all-electric receivers —magaific
two finishes, black with chromium plated fittings or figured w{
an exclusive feature permitting speaker silk to be changed tg
scheme—new station scale with names and wavelengths-—seven
with band-pass tuning—light beam-station indicator—combine
control for radio and gramophone—moving-coil speaker—gramd
controlled by switch—external speaker connections—unsp!asha
capacity dry battery.

' / 7 Walnut finish £1313s.,orby12 | ALSOOBTAIN
monthly instalments of £15s. ;z'éz‘:::ei:g:?;if’

(As 1llus%mted.) AUTOMXT[C ol

Black & Chromium £14 14s., | Identical chassis

I > or by 12 monthly payments of | battery operation
£1 7s. console cabinet at

RADI®,

1 ToE.K. Cole, Ltd., Dept. A.11,
Ekco Works, Southend-on-Sea.

Please send me free illustrated details of EKCO Radio.

NAME

ADDRESS

e e D S Ao e MR e B SN DR S M N D S S S R S S S



POPULAR .WIRELESS,. October 28th, 1933. REGISTERED AT THE G.P.O. AS A NEWSPAPER.

S.T.500--A GIGANTIC SUCCESS
New Cones for 0ld

RADIO

ﬂ | ' iSTEP-BY-
‘ STEP

BEQINNERS
In. This Issue

" I
EVERY .pay DD
re e’ ’ WEBNE‘SP%FCE 3'

No. 595.
Vol. XXIV.
October 28.h,
1933.

S T.BOOK

SEE INSIDE e ——

" ABOUTTHE

ONIES

Use Rola FRB-PM1 (39/6) for
your S.T.300 or S.T.400. Re-
| member Rola Models F6-
S.7.400(35/-)and F6-S.T.R.G.

(35/-) ar‘-\ecsolse['\!‘ls(;:gciﬁzd
5 p ” Z4 forthe A.C. S.T. an
0r/ds Finest Neproducers IS, oS B

gram respectively,

Worite to-day for
full particulars |
THE BRITISH ROLA

' CO., LTD., Minerva Rd.,
o o

X 010 iyt
YouMUST Use it éo Gek the Best Results

ADVT.
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T e foliowingDubilier
Condensers and Re-

Il sstances are chosar

by Mr. John Ecoit

' Taggartfor the S.T.500

' Three Type B.B. non-

inductive type fitted
into moulded bake-
lite cases. 250 volts
D.C. peak.

Jwo Imid. 2/6 each.
One 2mfd. 3/6.

Three Type 4401 Tubu-
lar PaperCondensers.
Two “005 mfd. 1,3
each. One "0005 1/-.

il One Type 670 Moulded

Mica Condenser.
<00005 1/~

Five Dubilier Metallized
Resistances, one walt
type. Two 5,000
obms. Two 10,000
ohms.

One 250 ohms, 1/-
each.

N
A One Dubilier Grid Leak.

1 megohm, 1/-.

Dubilier Condensers and Re-
sistances have been consis-
tently specified over a

number of years in connec-

t'on with the famous circuits
designed by Mr. Scoit-Taggart.

DUBILIER

CONDENSERS AND
RESISTANCES

The S.T.500 is no exception to this
rule and a comprehensive range of
Dubilier Condensers and Resistances
are specially recommended by the
designer for use in this circuit.
Therefore, when you are buying your
parts for the S.T.500, specity Dubilier
Condensers and Resistances and you
will be adopting the choice of the
leading set manufacturers and de-
signers and be certain of complete
and lasting satisfaction.

DUBILIER CONDENSER Co. (1925) Ltd.

DUCON WORKS, VICTORIA RD. N. ACTON,
LONDON. W.3

Ociober 28th, 1928,



Popular Wireless, Octobar 28th, 1933.

J. SCOTT-TAGGART'S
S.T.
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The S.7T.500 deservedly won great popular acclaim
when recently introduced. When you build yours, use
the only condenser Mr. Scott-Taggart considered worthy
of a placein his masterpiece. Thus you will be sure of Ormond Components recommended include :—
getting the performance and dependability he approved, Ciass B Moving-Coil Loudspeaker.

. H ] Cat. No. R/{475 C.T. Price 38/6
and furthermore, a fine value which you will appreciate. Three No. 8 Log Solid Dielectric Condensers "0805.
A friction device is incorporated at the rear end of this condenser, Cat. No. R/503. Price 2/3 each
giving a superb slow-motion movement with ratio of 55 to 1. Direct 0091 Differential Condenser - - Cat. No. R(510. Price 2/6
drive is obtained' by means of Bakelite dial, engraved O to 180 ‘0003 Differential Condenser - - Cat. No. R199. Price 3/-
degrees. Slow motion is controlled by the upper L.F. Transformer - G - Cat. No. R/531. Price 7/6
small knob. Fast enough for easy searching, itisyet Two Push-Pull Switches. Cat. No. R/323. Price 1/3 each
slow enough for finest tuning. Togzle Swiich S = - Cat. No. R/330. Price 1/3

Easy to mount. One-hole fixing, Terminals and
Soldering Tags for con-

nections. Complete with
24 -in. dial and slow- / 4
motion knob. Lat No, =
R/493. Cap.-0005. Price

Also available in capacitez ‘06023, '00035,
*000713. Price 7/© each.

. THE ORMOND ENGINEERING CO.,

LIMITED
Ormond House, Rosebery
Avenue, London, E.C.1.

Telephone :  Clerkenwell 5334-5-6 & 9344-5-5.
Telegrams: * ORMONDENGI, ISLING™
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YOU CAN STILL
OBTAIN OUR

Mo
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Superbly \
Bound in a Rich Y
Shade of Green Cloth
with Silken Finish

and containing

36 CHAPTERS
424 PAGES
Over

500 DIAGRAMS
AND CIRCUITS

Complete Dictionary
of Wireless Terms

40 PAGES OF
ART PLATES

Thousands of Facts
and Explanations
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SEND IN YOUR

APPLICATION
NOW WHILE
THERE IS
STILL TIME

What to do. |

Look carefully at the two forms on this
page. -First.of -all jyou ,must write your
name and address on Form 1, which is
just an ordinary label, on, which you must
stick a 1d. stamp. Then fill-in_ Form 2,
which is your reservation form. Then send

When ‘they are received in our office, you
will be sent a Gift Voucher on which to
quality tor your ** Manual of Modern Radio.”’

There aro eight spaces on thls Gift Voucher

on which. you will have to stick eight Gift

Tokens cut Jjrom POPULAR WIRELESS '
tor eight consecutive weeks._commencing

with the issue [dated October 21st. The first

token will be found at the bottom left hand

corner of the Jast page of reading matter of last

week’s issue ; “the other seven wrn appear on

the last “page.of the cover. When this Gift

Voucher is complete—i.e., atter eight weeks -
—you are asked to send a P.0. for 2/5

(2/~ with.5d.-stamp attached). This 2/8 is

to cover the cost of carriage and delivery to

your door, cardboard container for packing,

@ and msurance The *‘ Manual cf Modern

s Radie >’ can only be supplied to readers -
who complete the necessary Gift Voucher.

As this volume is only available {o regular -
readers, if you have not placed a regular
order for POPULAR WIRELESS you
must do so at once. This Offer applies
onty to seaders residing in Great Britain
and Northern [lreland.
readers are not eligible.

s
‘asmnE LITTEE]

FILL IN THESE FORMS T0-DAY

these two forms to. POPULAR WIRELESS. &

‘Metal:

Irish Free State 3¢
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THE GREATEST WIRELESS BCGOX
YET PUBLISHED

Have you applied for your copy of
“THE "MANUAL' OF
RADIO ” yet?  Time is drawing

short, and if you want to secure this"

marvellous * new
APPLY NOW.

Every radio enthusiast needs this
book ; it is a sure guide to knowledge
and success in evervthmg connected
with the technical side of wireless,
written by a man whose qualifications
are unrivalled, the greatest living
expert in set designing to-day.

His ability to 1mpart knowledge to
the veriest beginner in @ clear, simple,
accurate manner is proved by oné
simple but ov erwhielmmg fact :

Three- quarters of a million copies

work you must

.of his_books have been bought by the

wireless public !’

It is seven years since Mr. John
Scott-Taggart has , found time to
write a wireless book. His . Manual
of Modern Radio * is a rhonumental

work—a landmark in the literature

of wireless techmque Within its
pages*he has broiight the whole: art
of radio reception and the use of valves.

The Manual is  red hot *’ a$ regards
recent developments. * If  you' are
interested in ‘such: things as H.F.
Pentodes, Iron-Core Coils, the Double-
Diode Pentode, - Cathode-Injector
systems, Metal Detectors, Class B
Amplification, the' Capehart Circuit,
Valves, - Quiet Automatic
Volume Control, ‘the Pentagrid—
here in this book will you find all
you want to know.

MODERN

But if, on the other hand, you are
a novice who would like to know a
little about " how the wheels go
rround,” here again is thé book for
you. Scores of circuit diagrams are

“duplicated in pictorial form to help

the. beginner, and it has been assumed
that” the reader knows nothing
whatever aboat.electricity or science.
All one needs is the ability to read.

The * Manual-of Modern Radio”’
-will oceupy an henoured place on
your hookshell. Beautifully bound
in “green cloth and printed in clear
type, it will form a treasure-house
of . facts and adee from which to
draw upon,

Some of the contents have never
yet been published. - Have it at your
hand and you will never be at a loss
An international authority on radio
will be at your service. The volume
is as handsome as it is useful.

A massive volume (completely de-
void, of course, of any advertising
matter), which would ordinarily be
sold at a guinea, ean become yours
for ‘a purely nominal expenditure, but
only if you act at once.

Every word of the Manual is newly
written by John Scott-Taggart, and
every diagram has been specially
prepared solely for this great compen-
dium of the radio knowledge of to-day.

Our offer of John Scott-Taggart 5
‘“ Manual of Modern .Radio *’ is the
bargain of a radio lifetime. We urge
you to. seize the opportunity now.
Before - Christmas- the hook will be
yours,

T T T TR TR

......................................................

id. Stamp s

‘must be
affixed here
by YOU

- uweel

Reader’s Name. .
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Applicants must complete label on left and
affix halfpenny-stamp in space provided. Fill in
this Reservation' Form and send with label to:

POPULAR WIRELESS Presentation Book Dept. (G. P.0.
Box No. 184a), Cobb’s Court, Broadway, London, E.C.4.
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SPECIFIE =

INTHE S.T.500 o

-1 [E,
-~ tage |

Price: D.P.40 11/6

it
Favourites
of 1933

—charming men and women—at
night living in a world of make
believe, but in the morning ordi-

CLASS B nary folk interested in real life . . .
OUTPUT CHOKE They are regular readers of Daily
Ratios: Sketch. It stimulates them . . .
1'5:1 2:1 “ Besides, dear thing,” confided
251 Cochlot’s. latest discovery, *it's

D’Alroy who gives me that amazing
poise you're always raving about—
D’Alroy each morning, that’s all.”
... ‘““And then, there’s no need to
disinter the facts,” she added, “they
cut out unnecessary detail and give

; you the news in a glimpse. Daily
USED BY Sketch certainly has made news

JOHN SCOTT-TAGGART reading a pleasure for me.”

@& Finally in Daily Sketch they en-

VARLEY joy expert advice on making the
“NICLET" most of their health and their looks
STANDARD and how to keep youthful and to
Ratio: 1:3'5 dress well at a minimum of expense.

Price: D.P.21 7/6

Price:D.P.42 13/6

And above all they enjoy those
magnificently produced exclu-
sive newspictures that almost
talk as they show them the
world at a glance.

DALY SKEICH

S : » The Premier Picture Newspaper
Proprietors :
OLIVER PELL CONTROL LTD.

It’s much easier to stock all Varley
Components! Prompt Delivery.

Advertisement of Oliver Pell Control, Lid., Kingsway House, 103, Kingsway,
London, W.C.2, Telephone : Holborn 5303.
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FOLLOW
Mr. SCOTT-TAGGART'S
LEAD - -

CHOOSE A

‘Ghe “Very Soul of Music

LOUDSPEAKER

(for “Class B Output)

FOR YOUR

S.T.500

Mr. Scott - Taggart chose CELESTION for his
S8.T.500, and every constructor who values out-
standing pérformance combined with efficiency
wi'l follow his lead.

It is attention to detail in construction and
design that puts Celestion in the forefront of
modern loudspeaker design. Celestion speakers
can be supplied to match any set or type of output.

Ask your d a'er to demonstrate Celestion eithzr
in chassis or cabinet form:

pPM9 £1.15.0 PPM.19 £2.7.6

Celestion Ltd., London Road, Kingston-on-Thames
Showrooms : 106, Victoria Street, S.W.1.

-FOREMOST NAME IN SOUMD REPRODUCTION

<29
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Fingerprints!

It you‘ could watch Cossor Valves being made you would be
surprised to see every one of the hundreds of girls engaged
in assembly wearing thumb- and finger-stalls.

There’s a special reason for this. Even in the driest atmos-
phere the skin exudes moisture. Pick up a tumbler.and you’il
leave finger-prints behind—an almost invisible film of grease.
But finger-prints in valve assembly mean impurities deposited

on the metal parts. And impurities mean’ trouble — poor

quality of radio reception—distortion —fewer stations — and,

maybe, a shorter life.

In the Cossor factory, you would find the most rigorous
inspections — the most eclaborate precautions—the universal
use of finger-stalls is but one of them. Sometimes, perhaps, our
engineers may be just a little too particular—but, after all,

they are the men who are really responsible for safeguarding

OSSOR

VALVES

Cossor quality.

To A. C. COSSOR LTD., Melody Dept., Bighbury Grove, London, N.5.

Please send me free of charge, a copy of
the Cossor 72 page Wireless Book, BV 33.

Name.,.........oomvmeer e -

Address ..o
P.W. 28-10.33.

A. C. Cossor Lid., Highbury Grove, London, N.§.  Dcpot Birmi Bristol, Gl
Leeds, Lwcmaol; ‘Mauc hesier. ,Nr.:caul:, SSheﬂi:%,’ ’Jﬂleu.:;zl"%aa'r"ii[i ma'::; Gb’iﬁ‘f-’f.f
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FACTS AND FIGURES
¢“TOO BAD”

THE RADIO -TRAIN
TWO-VALVE ‘ SUPERS "

- Paderewski Likely to “ Go Radio.”
ONE of the few giants of art who have
hitherto given the microphone a wide
berth, Paderewski, the beloved pianist,
has apparently realised that he bas a duty
to that part of humanity who cannot attend
his concerts'in person.

I understand that he may consent to
broadcast in America this year, though
he stipulates that he shall be * put on the
air ” only for the last half-hour of one-hour
concerts given in public.”

And We Let ’Em Do It !
URING 1932 America sold to our very
own Empire radio goods as per
schedule which follows. In the words
of Socrates, “ How come ? "’

Transmilting sets and parts: To Canada,
$85,000. Receiving valves: ‘To the United
Kingdom, $93,000; to Australia and New
Zealand, $551,000. Receivers: UK,
$370,000; Canada, $110,000; New Zealand,
$290,000; 8. Africa, $450,000. Receiver
components : To Canada, $770,000.

Every cent of that trade should have
been booked by manufacturers in the British
Commonwealth! What's wrong ? After
all, Americans don’t produce goods at
sweated wages or for nothing and a half
per hour, like the Japs.

Short Waves.
IT is my colleagne, W. L. S., who really
merits the gratitnde which Mr. Arthur
E. Bear heaps upon us for our efforts
to popularise work on the short waves.

I do a little now and then by dropping
a word or two about the International
Short-Wave Club (European representative,
Mr. A. E. Bear, 10, St. Mary's Place,
Rotherhithe, S.E.16), but W. L. 8. does the
real spade work. So to W. L. S. be the
honour and glory.

Beyond doubt the short wave is the
wave of the future ; even now it is the wave
of the radio exp]orer and adventurer. So
build a “P.W.” short-waver, and then
write to Mr. Bear for small handbills of
further particulars.

Light Interlude.

HERE is a news director of one of the
American broadeasting chains who
chafes under the restrictions of the

Federal Radio Commission. They stand

lIllllll'll!¥
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OUR £1-1-0 BOOK

YOUR LAST CHANCE
TO SECURE S.-T.'s

“MANUAL OF
MODERN RADIO”

Spare a moment to read these words
before you become absorbed in the
further details given in this issue of
the ¢ S.T.500."*

. I Shakespeare had been Editor of
“ Popular Wireless *’ (fantastic thought 1)
he would doubtless have started this

editorial with: °‘‘ Friends, Romans,.
Countrymen, lend me your ears”;
but I prefer to put it this way : *“ ¢ P.W.?

Readers, Pay Attention, lest you live
to weep in vain regret.”’

THIS ISSUE OFFERS YOU YOUR
LAST CHANCE TO SECURE “THE
MANUAL OF MODERN RADIO.”

I need not repeat here the very
simple rules you have to comply
with in order to become the owner of

the most important book on radio -

reception ever published, The veriest
tyro—I mean the newcomer to the
hobby of radio who does not know the
right end of a valve from the back of a
bus—will be able to read this book
with enjoyment and profit ; and he will
find, when he reaches the last chapter,
that *‘ The Manual of Modern Radio
has taught him more about radio than
he would have believed it possible to
acquire after reading a dozen other
books on the subject.

Turn to page 327 and fill in your
reservation form NOW,

Our offer of John Scott-Taggart’s
latest and greatest work is a bargain
of a lifetime. Seize your opportunity,
and before Christmas the book will be
yours. But remember, THIS IS YOUR
LAST CHANCE.

So don’t write to me next week and
grumble at having lost your chanece.
You have been warned !

THE EDITOR.

RADIO NOTES & NEWS

Lh. 4

PR

BATTERIES WANTED
FOR THE MAIDS
THE CRYSTAL AGAIN
IN THE NORTH

between him and the snappiest broadcast
ever “put over” to the thrill- -thirsty
American public. They are cramping his
style. Whatis thisall about ? Well, when
questioned he said : *“Igotaguy whowants
to commit suicide in front of a microphone.
Would that be a broadeast ? It would be
sensational. But they won't let him do
it.” It’s scandalous that a mere Com-
mission should thus paralyse Art.

A Radio Ruse.

RECENT news item from China states

that the Japanese army is experiment-

ing with a radio-controlled train. The

idea is that this train will be sent on ahead

of another, which will be bursting with

soldiers, guns, etc., so that while the

Chinese bandits are trying to loot an

empty train -a very full one will arrive

without notice and will knock seven bells

out of them.

Clever, but is it‘done ? Should an honour-

able Jap radio man stoop to such a trick,
wearing his old school tie and all ?

& Spot of Prophecy.

MR. CARLETON DYER, in a speech
Jast month, gave his opinion that
the key to the future develop-

ment of receivers is the valve. He expects

to see a two-valve superhet with A.V.C.

in about two years, and receivers no bigger

than cigar-boxes with separate L.S. units.

As to televmon, he said that the receiver
i8 now in a commercial, practical stage,
but that the real difﬁculty will be the high
cost of the transmitters and the clearing
of television channels on the medium wave-
band.

S.-W. Transmission.

DO you realise what a world of communi-
cations is tucked away in the amateur
band ? There are bundreds and hun-
dreds of amateur transmitters all over the
world ‘in daily communication. America
probably has most, and more freedom for
them! But I'l admit that the U.S.A.
amateurs deserve well of their Government
because, on occasions of mnational import-
ance, they really do come into smappy
action and do vitally useful work.

(Continued on page 368.)
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JOIN THE THOUSANDS

P "

N EREE S GRS S
Although the *“ S.T 500" has been out only a day

or two at the time -of writing, we of * Popular
Wireless™ have received such amazing testimony of
the public’s practical interest in the set that we take
this opportunity of congratulating Mr. John Scott-
Taggart on a great personal triumph.

Thousands are flocking to their dealers or buying

e e IR s m e djrect. We are inundated with keen, interested
saying anything further about | abili to withstan b O ’ .
B the S.T}.SO% ”% wlilsgh to thank all | the )(,:ompetftion of ﬁnqu:rles abof"t the,, set. Las’ weeks 1ssue Df
readers who have decided to build | more recent receivers P opular Wireless " was snapped up the moment

the receiver. Even at this early stage it is | and the ravages of in- it appeared.
overwhelmingly - obvious that my third | terference. Curiously N, “h B ll‘ H h
National set for International reception | enough, a fact which, ever have we at Tallis House known such—
has proved acceptable. | on the one hand, is

T cannot conceal the very deep apprecm- a compliment, but, on the othér, an un- | believe, he the Set you will turn to in
tion which I feel towards those who have | pleasing aspect is that older sets of my | the end.

acted immediately, and thereby shown their | design are persistently built, even though a I-am addressing now a public of about a
trust in the receiver and their faith in me. | new “and better circuit is placed before “the quarter of a million, and it is fair to assume

Let me urge those who are on the thres- | public by myself. that this includes the keenest enthusiasts
hold of building this set to make the and the most cautious sceptics. Many of
decision early. Christmas will soon be here, | K sesssssasscessasssnsssscesanneasaesceraasanasnnn | the former will act at once and take steps
and before -then there will be weeks of | { Eleven Exclusive Features to have the receiver working in the shortest
wireless enjoyment before you, of a kind - - - possible time. But others prefer to ‘* wait
which I believe many have no inkling, none of which is found in i | 35 gee”

. . any other designer’s sets.

Here is Your Set. 4% DOUBLE REACTION Enterprise versus Caution.

As far as [ am concerned, this is the * FUBL&T-l-l Rélr!{z%%lTssELEc“v"Y ON f}’thz;t they are waiting for it is rather
only set of its kind which I shall design ; difficult to say. Probably the verdict of
for twelve months, and if you desire ANE ;lé:c}fr%':"n' RIIAIS A EIRIPAYE their friends '\zho have ac)t,ed with greater
enormous volume and perfect quality, | £ 3 LOW-CAPACITY GRID CONDENSER enterprice. I have no fault to find with
selectivity of a very high order and | ¢ % EXCLUSIVE COIL DESIGN caution in the choice of a set to build. I
certainty of results, then I believe that : %%%ngéangNgLigsNgROLs expect you to exercise caution before build-
here is your set. ing my own and only to act after mature

I think that any attempt to hustle a I ;gléigégg\?{m.vg%% UASD,{.I Hs];r Eg consideration. q
reader into building a receiver is the greatest SELECTIVITY The great trouble about home construe-
mistake that can be made. I want you to * DIFFERENTIAL ANODE COUPLING tion in the past has been that sets have
build it purely and simply on its own tech- | § * LARGE-CAPACITY AERIAL been built in the heat of misplaced en-
nical merit and without regard to any other | % YOTEOER ¢ | thusiasm, and the results have been a cold
consideration whatsoever. | ¥ ssestasseseessssnsensminices¥ | douche.  Indiscriminate set-building has

I have outlined the major technical Obviously these sets are being built as a | been the curse of home construction. The
points in connection with the ‘“ S.T.500,” | result of personal recommendations by | manufacturers of parts have benefited from
but I desire this week to deal with the set | those who already-have one of my receivers, | it, but I very much doubt whether, in the
once more and in greater detail as regards | and there is thus the desire to have exactly | long run, such an attitude of the public
certain aspects of policy and techmque the same results as those obtained on a | pays the industry.

The fact that my receivers are frequently ' neighbour’s set. A month before the “S.T.500” was com-
built as long as twelve months after they l If you do not build this set to-day, or | pleted T was chatting with a manufacturer
are first published is evidence of their | next week, or next month, it will still, I | who said: “ Things are not what they used

“We of Tallzs House Congratulate Mr. John
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—general excitement and keenness about a new design.
is obviously destined to break all
the designer’s own records—and these have never
been even approached in recent years.

In obtaining the exclusive right of the “ S.T.500"
we interrupted a very long tradition of producing all
our star sets in our own excellent laboratories.
is an immensely successful
1t offers a unique opportunity to readers
and a bargain which may never be repeated. We urge
And now its inventor has something
more to say to you about it.— The Editor.

The *“ S.T500"

But the *S.T.500"

exception.

you to build it.

to be. It is not so long ago that the public
would build thousands of sets from any
design that was published. Now they are
getting fussy and particular. - Instead of
building sets without regard to the name of
the designer, they now follow a group
rapidly dwindling in numbers but increas-
ing in influence.”

He spoke regretfully as of palmy days
that were no more and of golden harvests
which would never be reaped again.

This particular manufacturer made com-
ponents of indifferent quality. He was
feeling the pinch of a more educated wireless
public. He regretted that it should be in
the power of a well-known designer to
ensure that the quality of the apparatus
the public received was of a standard which
would do credit to the designer’s circuit.

In the Public’s Interest.

Fortunately he was an exception. The
economic troubles of the last two or three
years have eliminated most of the second-
rate firms, and the successful ones welcome
a designer who places the public first and
foremost.

I myself am not in this industry as a
representative of manufacturing interests,
but of the public, and of the public alone.
Every one of my sets is so plainly a set de-
signed with both eyes on the public.’ There
arevery many who have built former

sets of mine who
will want to build
the ‘‘S.T.500.’
These will notice
the unobtrusive
way in which I
have saved them
a large sum of
money and a con-
siderable amount
of trouble.

In the first place,
I have not changed
the coils which I
specially designed
for the “ 8.T.400.” These, in turn, were—
as regards the anode coil—the same as
in the “S.T.300,” and, as regards the
aerial coil, only a simple modification con-
sisting of the addition of an aerial-reaction
coil is necessary.

In these days of multitudinous coils it
would please the manufacturers much
better if each of my sets had special coils.
But I decline to encourage the public
who do me the honour of following my
designs to expend money unnecessarily
when apparatus previously used in one
of my sets will serve as well.

Although, when ordering the coils for the
“S.T.500,” you will call them *8.T.500
or “S.TA400” coils, the two types are
identical. In the case of the Colvern coils

syssEsESs18BENIRENIND

333

the numbering is now altered to “ 8.T.500,”

but other manufacturers, I notice, are
calling them “ 8.T.400,” which is perfectly
in order. The fact is that I designed these
coils myself not so much for an individual
set, but for fulfilling certain technical re-
quirements which might be found necessarv
in any set.

Saving Constructors’ Money.

For a constructor to be able to use the
same coils in several of my sets is some
indication of my attitude towards the
public and of my sincere desire to save
them money. Perhaps that is why I resent
so Dbitterly the purchase of inferior

apparatus.
{ If you go through my list of components

EELETRIITENITTTLRY REEELZ §

Scott-Taggart on a Great Personal Trtumph '—The Editor
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“ST. 500"
H (Continued from previous page.) :

actually used in the set I doubt whether
you will be able to save anything by sub-
stituting any other approved apparatus.
T'know perfectly well that immediately one
of my sets is announced and details of com-

ponents are published there is a rush on
the part of obscure and unreliable firms to
“ cash-in ” on my reputation as a designer.

They believe that by associating them-
selves with a highly popular set, and a
designer in whom the public have confidence
they are adding prestige to apparatus which
would never stand on its own legs or sell
on its own merits.

They * advise” this or that for the
“S.T.500,” and even go to unscrupulous

Popular Wireless, October 28th, 1933,

lengths at times to imply or suggest that
I have approved apparatus the very
existence of which I deplore.
To-day—yes, this very day—you will
find some shop in your district displaying
parts, or perhaps even a complete set,
which I know (and who should know
better ?) will exasperate and disappoint
some poor fellow who, in perfect good
faith, believes that he is obtaining apparatus
for the “ S.T.500.” But is he such a poor
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fellow, after all ? If I have warned him
with all the vigour and sincerity that I
possess, must he not accept the full
responsibility himself ?

If he reads these words, and then accepts
unapproved substitutes, surely the  fault
is wholly his own, and he must bear the
consequences, The most astonishing thing,
however, is that frequently thesc sub-
stituted parts will give quite good results.

I remember calling (during my wireless
tour of Great Britain last year) at the house
of a man who had built the “8.T.300”
and was delighted with it. I knew at once,
on switching on the set, that, although the
results were good, they were nothing like
those which my original set would have
given. Here, then. was a man who was
ignorant of the full performance of the
receiver.

An Observed Case.

There are, however, many worse cases.
I was in Nottingham some time ago, and
saw a receiver of the “ S.T.400 type in
the window of a wireless shop there. The
coils were of some wholly unknown type,
the aerial coil was quite obviously an anode
coil, while the anode coil in the set was
clearly an aerial coil wrongly labelled.

The L.F. transformer was of a type

s
@ NISTIL

vobl{BE 1 N 8

All these numbers cor-
respond: with
the blueprint which was
presented you last week.

those ‘on

225

“8.T.500"—YOUR
SET FOR 1934

which I had deliberately excluded from my
list of alternatives, and the preset. con-
densers were also of a certain manufacture
which prevented a sufficiently low minimum
capacity being obtained and which had
therefore been rejected by me on that
score.

I went back to my hotel and nearly cried
myself to sleep. - I knew some member of
the public would buy that set, which I
admit was a little ‘cheaper than my own
original one, and that the results obtained
would be greatly inferior.

£.0

TELSEN
s CLASS 8
o oureuT G

Manufacturers’ Magnificent response.

One manufacturer’s” coils which I re-
jected were obviously wrong without a
test, and when I spoke to the makers they
replied :  “ Oh, we thought the reaction
coils on both were the same.” As a matter
of fact, although the “8.T.500” aerial
and anode coils have each three windings,
no two are similar.

Incidentally, the sale of spurious coils for
the “8.T.500” is not likely to be very
profitable. Knowing the danger of bad
results through unapproved ecoils, I urged
the various manufacturers to keep their
prices as low as possible. They have cer-
tainly responded magnificently in . this
direction, and the margin of profit must be
extremely small.

To be able to buy a pair of testel
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DISTANCE

“8.T.500” coils by the leading manufac- |
turers in the industry for 8s. per pair is
something unheard of. The reason for the
public’s ability to obtain such components
at 80 low a price is partly because the coils
are already standard, having been developed
by me for a previous set, and partly because
of the huge number which_ will be manu-
factured and sold, and which, in fact, are
to-day being sold in huge quantitjes. The
manufacturers tell me that on no other -
set can they possibly afford to produce
coils at so low a price.

There is a point in connection with coils
which I can easily deal with here. Some
designers feel that a new coil should be
used in a set in order to give it an appear-
ance of modernity and freshness. This is
pulling wool over the eyes of the public.

Five Thousand Per -Cent Better !

The coil that is different is not necessarily
a coil that is better. In fact, the chances
are that a new coil, while gaining in certain
directions, may lose in others. I think this
process ‘is exemplified by some makes of
iron-core coils.

Owing to ‘the . improved performance
ohtainable by the use of an iron core, the
old fétish' of compact size is once -more
rampant. The result is that the coils,
while more efficient size for size than the
air-core coils, are now made so small that
all the technical merits of a large coil are
lost. We have thus a very small coil which
is no more efficient, or little more efficient,

than a much larger air-core coil. The

*

LLLIL}'S

“S.7.500"" as RADKOGRAM

The glorious tone and full,
rich volume which Per-
fected Class B gives to
the “S.T.500"is equally ob-
tainable from gramophone
records. Mr. Scott-Taggart
-will shortly give full, simple
i details of how to add a
radiogram switch. Mean-
while, build the set as it is
and enjoy ‘‘distance with
enchantment.”
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“8.T.500" coils are generously dimen-
sioned, and there was no reason why they
should be of the air-core type:

I have already indicated that for a
moment I was tempted by the novelty and
technical interest attaching to iron-core
coils. I wondered whether the public
would regard a set mot using such coils
as being just a little behind the times. I
might have fallen in with this public view
if the results obtainable with iron-core coils
had been at least equal to those obtained
with the “ S.T.500” coils.

There was, however, no comparison at all.
The use of Balanced-Phase Double Reaction
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is so vastly superior to any.resultg obtain-

- able with iron-core coils that there was no

moment of hesitation as to what arrange-
ment I should employ.

The aerial coils with the special reaction
employed in the set..gave results which
unquestionably were at least 5,000 per cent
better than the best iron-core coil available
to-day.

This is a tremendous increase, and the
five thousand should be spelt ont by the
printer so that no reader should imagine
that an additional nought has been added.
Actually, the figure is very much higher,
but it is difficult to measure the enormous
amplification of an extremely weak signal.
The obvious wdy to convinee one’s self is
to try the system on the ““ 8.T.500 ™ itself.

Size of Aerial Coupler.

I have been asked already why I have
used a -0005-mfd. aerial coupler, whereas
I used a -00004-mfd. coupler in the case of
my two previous National sets. Possibly I
did not explain myself sufficiently clearly
in the last issue, or else my correspondents
had been so overwhelmed by the. number
of words published last week that they had
failed to find the explanation in the article !

Let me make the position clear, because
it is an extremely important one. On the
““S.T.300 * the aerial circuit selectivity was
dependent solely upon the size of the aerial
coupler. The aerial and earth system of

the wireless receiver places a heavy load
upon the first circuit of the set, and this
results in very poor selectivity unless some
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means is adopted of preventing the full
effect of the load being placed on the
aerial circuit.

My British patent 232659 of November
1st, 1923, covered the use of a small con-

denser in series with the aerial for the pur-

pose of separating it electrically to some
extent from a tuned aerial circuit. This
arrangement has been adopted by the B.B.C.
for many years as their recommendation
for obtaining greater selectivity. T more
recently developed improvements on the
simple arrangement of ten years ago so as
to enable variable selectivity to be obtained
by the user of the set..

Benefiting Both Ways.

This was done by placing the control of
the aerial coupler actually on the panel of
the set so that different degrees of selec-
tivity could be obtained at will at different
times of the day and on different portions
of the dial, according to the amount of
interference experienced. This itself was
animportant innovation, but the size of the
condenser as regards its maximum value
was limited by the amount of interfcrence
to be-expected. .

I found that, although the use of an
aerial coupler involved an- inevitable loss
of signal strength, yet it was no use having
a bigger condenser than ‘00004 mmfd. because,
even when a long -distance away from the
B.B.C. station, the interference between
stations was so great that one always had
to have only a small capacity in series with
the aerial, thereby reducing the aerial load.

Until T introduced multiple re-
action, it was regarded as inevitable
that greater selectivity could only
be obtained at the expense of signal
strength. If the aerial coupler is
reduced to obtain a high degree of
selectivity, signal strength must
suffer.

By applying a perfected system of
reaction to the aerial circuit the
whole see-saw law is upset, and it is
possible to obtain greater selectivity
while at the same time increasing
enormously the amplification. We
thus get the benefit both ways; but
my particular point now is that not
only do we get greater selectivity
and sensitivity for a given capacity
of aerial-coupler setting, but. since
the aerial losses and general load
effect across the aerial circuit are
to be largely wiped out by the
special reaction arrangement, we
can afford to increase the aerial
load by using a larger value of
aerial coupler.

Avoiding Signal Waste,

Since the amount of high-
frequency current fed into the
aerial cireunit i8 governed by the
capacity of the aerial coupler, it
will be seen
that far
more energy
can be fed
into the

\ \'\; |.“
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tuned aerial circuit than on any previous
known arrangement. This is a matter of
vital importance, because on all other
sets, except my own ‘ S.T.400,” which
uses a less perfected system of aerial
reaction, a great proportion of the incoming
signals is completely wasted. 1 am not
putting the fact too strongly when I say
that to obtain selective results on the aerial
eircuit as much as 80 per cemt of the
aerial current is wantonly wasted and

prevented from energising the aerial circuit. |

Startling Improvement.

I am not blaming designers. I have done
exactly the same thing myself, although I
have provided means for reducing the
wastage when a full degree of selectivity
was not desired, or was not necessary. The
inexorable law as regards loss of signal
strength when selectivity was to be ob-
tained governs us all. But at last the
““S.T.500 ** provides a means of feeding
almost the whole of the aerial energy into
the aerial circuit.

When the aerial coupler has a fixed value, |

the merits of this increase as' wavelength
increases. This is because the reactance of
the aerial coupler increases with wave-
length. The result is that the longer waves
suffer most by having a smaller aerial
coupler, and the increase to nearly ten times
the size (which is accomplished in the
“8.T.500 ’) provides a startling improve-
ment on the longer-wave
stations.

To hear the aerial re-
actance overcoming the
heavy aerial load is a
delight to anyone who has
been suffering for years the

burden of aerial losses.
* * *

Amongst my early
correspondence there

. the aerial coupler

have been some letters from readers who
ask whether aerial reaction is not likely
to cause interference with neighbours. My
retort is that there are certainly a couple of
million receivers of the det. and 2 L.F.
type which employ aerial reaction, and the
“8.T.500 ” is no more likely to cause inter-
ference than these. In fact, it is less likely
to do so, because the reaction is extra-
ordinarily smooth and the chance of radia-
tion is very much less. Moreover, the great
reserves of selectivity and sensitivity on the
“8.T.500 ” make it unlikely that the set
will be worked * full-out” except on rare
occasions. I have no fears at all on the
score of radiation, and the set is actually
far more stable than nine-tenths of the
screen-grid sets built by constructors.

Keeping Input Within Bounds.

Although the aerial coupler has a maxi-
mum capacity of -0005 mfd., it will only
be rarely that this maximum capacity will
be used. If you are listening to, say, Radio-
Paris or a medium-wavestation during the
daytime you may easily use a large value
of the aerial
coupler and per-
haps no reaction
at all ; but under
normal conditions

will probably be
adjusted to a
value correspond-
ing to a position
the knob nearly
full left.

The aerial
coupler serves as
an input volume
control on the
high - frequency
current and owing
to the high mag-
nification of the
set as a whole it
is important not
to overioad the
cireuit, because
this will not result
in any louder signals, but merely
in distortion and very poor selec-
tivity. It is, therefore, better to’
use too little rather than too much
aerial coupler, especially where
aerial reaction is employed.

OPE—
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You cannot, and obviously
need not, obtain a greater output
than 1,500 milliwatts (2,300 with
150 volts H.T.). The full output
from the set is obtainable with a
eertain definite value of high-
frequency input. If you increase
this high-frequency input you
exceed this value, and will not get any

| louder results, but you will have the dis-

advantages already described.

If you are unable to reduce the input
sufficiently by reducing the aerial coupler to
zero you will have to reduce the anode
coupler also. Neither of these couplers will
give absolute zero,
and consequently
a very strong
local signal will
come over even
with these
couplers at zero,
although selectiv-
ity will be high.

I am now going
to say a few
words, about




Popular Wireless, October 28th, 1933.

the anode-coupler differential condenser.
All differentials have a moving vanes
terminal, and also two terminals connected
respectively to the two sets of fixed vanes
between which the moving vanes travel.
Different manufacturers arrange their
terminals in different ways. The moving
vanes terminal is always easy to identify
because there is usually a pigtail connection
to it, although one manufacturer has turned
ont a model in which the contact is of the
rubbing type. As soon as I saw that the
pattern had been altered, I stopped using
this manufacturer’s condensers, but I
notice that this season he has reverted
to the much more reliable pigtail connection.
Nevertheless, there will be many tens of
thousands of various older patterns of
differentials in use or in the shops. It is
therefore not possible to guarantee that if
you use a different differential for the
anode coupler the knob will produce the
same effect. The reason is that on the
original ““ S.T.500 ”* set, when the reaction
knob is turned full left, the high-frequency
current from the anode of the S.G. valve
will to a large extent pass to the fixed plate
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of the differential connected to the vertical
screen.

You will find this wire marked 76 on
page 292 of last week’s PoPuLaArR WIRELESS
(dated October 21st). You will also notice
that the other fixed terminal is connected
by a wire 65 to the selectivity-range
adjuster -0001-mfd. preset condenser. If
you arrange your connections to the fixed
vanes terminals so that, when the knob
(looking from the front) is over to the left,
the moving vanes are opposite the fixed
vanes connected to the vertical screen, then
you will obtain the same results as on the
original set.

Connecting Differentials Correctly.

You might be able to do this by looking
at the diffierential condenser, but it is often
rather difficult to see in what position the
moving vanes are in or even where the
fixed vanes are placed. It s therefore
desirable to try altering the connections of
wires 74, 76, and also, be it noted, wire
73 from the coil.

It is very simple to find out whether you
have connected the differentials the right

way round or
not, because,
when the anode
coupler is full
left, signals should be
weakened ; this test,
of course, should be
carried out with all
reaction knobs at
zero, 1.e. full left. The
anode-tuning conden-
ser should be slightly
retuned after turning
the coupler to the left,
so that you retain the
stations you are re-
ceiving. If signals grow weaker when th
difterential anode coupler is turnad to the
left, then whatever differential you may be
using is correctly connected.

If, however, signals became wagtker when
you turned the anode-coupler knob to the
right (looking from the front), and after the
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usual slight retuning of the anode’tuning
condenser, then you have the connections
to the fixed terminals the wrong way round
and you should take off the wire 74 where
it joins the terminal and connect it to the
other fixed vanes terminal of the differential.

Needless to say, changes of connection of
this kind should only be made with the
H.T. battery disconnected. The wire 76
and the wire 73 should both be disconnected
from the fixed vanes terminal, and beth
connected to the other fixed vanes terminal.

In making any alterations of this kind,
see that no wire-goes close to wire 52. This
wire is perhaps the most important in the
whole set, and when reversing connections
keep any other wires at least } in. away
from it.

A still simpler alternative method, and
one which I would prefer in most cases
where possible, is to turn the differential
anode coupler upside down, and then
connect the wires mentioned to the fixed
vanes terminals.

Direction of Reaction Control.

It is important to notice that these
suggested alterations will not make the set
work any better. The set will work just as
well whichever way the fixed vanes terminals
ar¢ connected, but the anode-coupler knob
will have to be rotated in the opposite
direction to that given in my various
instructions. - It is much simpler to have
the anode and aerial couplers producing the
same effect for a given direction of rotation.

If the reaction differential is of a different
type thap the one I use, its knob may, or
may not, also have to be rotated to the left
instead of the right to obtain more reaction.

CZECHOSLOVAKIA

Here, again, the operation of the set is not
influenced in any way, but I think that
reaction should be increased by turning the
reaction knob clockwise, i.e. to the right.
Probably a great many readers have ex-
perienced the reverse effect on other sets
using differential reaction.

Some Simple Tests.

All you have to do is to take the con-
nections 67 and 56 and reversc them to the
two fixed terminals. Any alteration of the
connections of wire should be so made that
the wire clears the anode-tuning condenser
by at least half an inch ; the fact that the
wire has to be bent will not matter.

Here are some simple tests to sce whether
you have your differential condensers the
right way round :

(1) If you have used the exact models
and makes of differential condensers in
my set, and you have made the connections
as illustrated in the various drawings, then
the result will be correct.

(2) If you have used a different model of
Telsen differential or a different make of
differential for the anode coupler, you may
have the connections reversed.

(3Y If you have used the anode-reaction
condenser specified, your anode reaction
will be correct, and you can then proceed
to put your anode differential coupler right.
The way to do this is to set your anode-
reaction condenser to zero, your aerial-
reaction condenser to zero, and the anode
coupler half-way.

Now tune in a station on the two dials.
Turn the anode-coupler knob to the left
and retune slowly on the anode-tuning
condenser so as to keep the station. If
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signals are now weaker your connections are
correct. If they are stronger or the set
oscillates, then your connections to the
fixed vanes terminals on the anode coupler
ghould be reversed.

(4) If both your differential condensers
are different from those actually used in
the set (as regards the Telsen, check
whether the latest miodel! is used), then
carry out the following test: Turn the
aerial- reaction knob full left; keep the
aerial coupler about half-way; set the
anode coupler half-way ; set the selectivity-
range adjuster at nearly minimum, ie.
undo the adjusting knob.

Tune in a station on the two main dials
and then apply reaction by turning the
reaction knob to the right, looking from the
front. This reaction should improve signal
strength if the anode-tuning condenser be
suitably retuned. By increasing the
reaction to the right you should be able to
make the set oscillate. If, however,
the set oscillates with the reaction knob
fully to the left the reaction is working the
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wrong way and you will have to reverse the
connections of the fixed vanes terminals.
" (5) Having put the reaction right, set it
to zero fully left.  Tighten up the selectivity
range adjuster to maximum capacity. Now

test the anode differential by moving it to
the left. Retune the station slightly on the
anode-tuning condenser. If the station is
weaker the anode-differential condenser is

| correctly connected. If stronger or if the

set oscillates, then your connec-
tions require reversing on the
anode differential.

Preventing Confusion.

All this sounds rather compli-
cated, but it actually is not so if
you will follow out the instruc-
tions. Remember always that
the set will work just as well
whichever way round the con-
/ nections may be, and that it is
= only to prevent confusion that
the correct connections should
be made.

* * *

A great feature of the “S.T.
500 " is the perfected Class B
which enables mains-set volume
and richness of tone to be
achieved.

“But,” will ery a thousand
listeners, “ I don’t want volume.”
Another thousand will say quiet-
ly: “ My home is a modest one.
There is no point in excessive
noise ; it would only irritate me.”

Wireless designers, when they
wish to “ write down” to the
wireless publi¢, talk of * room
strength.”

I say there is no such thing
as “‘room strength.”” I acknow-
ledge no standard other than
realism. A weak signal—one
consistently weak — would not
be real to me. One
may wish to “turn
down ” the power
for a variety of ex-
cellent reasons, but
a generous reserve of
output is essential
for realism.

e mmm e e—— e e
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Tt is a fact—and also a serious reflection
on receiver design—that “ turning down
the wireless ”* results in most cases in better
quality. Speech becomes more natural and
music more * real.”

Ask yourself this question: *“Is the
quality given by my set better when the
volume is reduced ?°>’ If the answer is
““Yes,”” you are admitting the failure of
your set.

Nine-tenths of those who prefer their
wireless sets on the quiet side do so, not
because they like quietness, but because
greater volume will expose and exaggerate
every latent vice in the receiver and speaker.

Distortion Called Volume.

This is the unpalatable truth. Only
hundreds will admit it and thousands do
not even know it. All they know is that
““loudness ” is unpleasant. They hear
Distortion and they call it Volume !

Is it surprising that loudness has become
from the carliest days associated with
“noise” ? My dictionary defines “noise”
as: (1) Loud outery, clamour; din or dis-
turbance ; (2) evil report, scandal; (3) a
loud or harsh sound of any kind; (4) a
sound of any kind; (5) an agrecable or
melodious sound. How rare /

It may be rare to hear a melodious noise,
but it is the crucial test of a modern set.
Look at a photograph through a magnify-
ing glass and every imperfection will be
thrown into relief. Is that any reason why
one should go through life wearing not
merely rose-tinted spectacles but smoked
glasses ?

Increasing the volume in the average set
makes results worse to all but insensitive
ears. Why ? Simply because distortion is
revealed or—more likely—is created. Over-
loading of the detector, L.¥. or output
valve occurs with resultant blurr, dither
or definite blasting. The speaker, perhaps,
reveals its defects, box resonances develop,
spurious vibrations occur.  Turn it down !
Please ! ”

A Revelation to the Listener.

It is “ turned down,” and all is well—or
appears so. And one more listener is con-
vinced that he or she likes signals at
*“ reasonable room strength > !

The same listener will, later, turn on his
gramophone and listen to perhaps the
sane music at a volume five {imes as loud
as he like it on the wireless !



Popular Wireless, October 28th, 1933.

CCLCCTP LT DR P ET T LS TR ECL L EET I TITILE 1L )

se Double Reaction—

. Sasssgensssc 31

Why is-a gramophone loud ? Would a
gramophone which played records at *‘ raom
strength ”’ sell? No. And in three years
a wireless set giving “ reasonable room
strength >’ will, if anywhere, do so on the
dust-heap.

Explanation: A modern gramophone
gives much better quality reproduction
at the higher sound levels than does the
average constructor’s set. Loud signals, if
of perfect quality, can prove a revelation
to the listener.

Really excessive volumé—even if suffi-
cient to vibrate the whole body—can be
tolerated if the quality is flawless. One-
fiftieth of that power can make one-shriek
even if there is only a small amount of
distortion.

I ask you to follow my lead as regards the
¢ 8.7.500.>° The tise of improved Class B,
the design of the circuit, in fact the
¢¢8.T.500 * as a whole, will bring to- your
fireside the thrill of realism.

Class B in the “S.T.500."

The reader will have to choose which of
several courses' he follows “as regards
Class B. There are various combinations
of driver valve and trangformer ratios.
This information 'is obtainable from the
Class B transformer manufacturers.

Asregards the driver, the choice is between
a small-power valve or an L.F. type of
valve. The small-power valve (L.P.2) takes
more current and costs 1s. 9d. more than

Balanced-Pha

you what I think is best.

the L.21." The power output of the small-
power valve is about twice that of the L.21.
Quality is also considerably better.

As regards the overall results, you will
get half as much again out of your Class B
valve if you use the small-power valve L.P.2.

The maximum jyou. can get with H.T. up.

to 150 volts is 1,500 milliwatts with the
L.21 as against 2,300 milliwatts with the
L.P.2 which I advise.

On the score of sensitivity, power output

and quality I very definitely prefer the
L.P.2 and B.21.combination. Nevertheless,
I feel that many of the public will lean
towards the L.2]1. And they will be wrong.

There will be lots of temptations to use
apparatus different from what I advise.
But if you fall for it you must accept the
responsibility.

I give you alternative choices, but reluc-
tantly. You are probably not in a position
to experiment with all sorts of combinations
as I have done. I have no intention of
throwing the responsibility on your shoul-
ders and leaving you stranded-at a cross-
road, uncertain which of several apparently
attractive roads to follow. I definitely tell
In this case 1
prefer the L.P:2. The H.T. current (since
considerable negative bias is employed)
is-2-5 milliamp as against 1.7 milliamp—
a saving of only three-quarters of a milli-
ampere; the extra 1s. 9d. in price is well
worth while, and most readers will have a
small-power output valve already.
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The Need for Selectivity.

Apart from quality there is need for
greater selectivity. The position has been
getting worse every year. Country is
figchting country in the ether, and the
battle, while a bloodless one. has taken toll
of listeners’ pleasure and entertainment.

So acute has the problem become that
many thousands of listeners are crying
out : ‘ We should be satisfied if we could
only receive half a dozen foreign stations
if they could be received perfectly.”

This ig a cry of despair. It is a ery which
I have consistently refused to listen to.

I have never yet designed a receiver
intended to give very good results on a
very few stations. The'reason is simple.
Firstly, I consider that the reception of a
few stations perfectly is*a.despairing aim,
and that something far more ambitious
should be sought for the constructor and
found by the designer. ~Secondly, the
designing of a receiver which will get a few
stations very well is practically no different
from designing a set which will get many
stations very well. W

Of course, one can produee a very simple
set, such as a detector and 2 L.F. stages,
and claim that it will receive a few stations
very well. It will do nothing of the kind.
The claim that it will involves, on the part
of the designer, a wholly uncritical frame of
mind and limited experience—or down-
right humbug. ‘

P2

Maxzy important constructional points are made clear by this rear view oi

the * 5.T.500.”

Note particularly the way in which the fome control ]
condenser is mounted on the terminal strip. i
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—For Unprecedented Selectivity -and Power

Stations are so close together, - their
powers vary so enormously, that ordinary
seleetivity methods are inadequate even
for ““local ”’ reception except within the
immediate neighbourhood of the B.B.C.
stations. If trouble can occur when ten
miles from the B.B.C. (remember Muh-
lacker’s jabber), how much more necessary
is it to provide for the future!

There are several reasons whyv the
“8.T.500’s ” adjustable eontrols are neces-
sary. In the first place, the conditions of
reception of no two persons are alike.
Aerials differ widely, and even next-door

SELF-SUPPORTED
CONDENSER

ReacTion

0005 MrD.

Showing how ;the ‘0005 mid. condenser (C,,) is
connected by its own wiring tags to the L.F.
transformer.

neighbours will have a different aerial sys”
tem and a different sort of earth. In fact
the different kinds of earth vary probably
more than the aerials.

The character of aerial and earth govern
the load on the first tuned circuit of the
receiver. A small aerial and a poor earth
will often result in greater selectivity,
greater instability and weaker signals. A
small aerial and a very good earth may
give greater selectivity. poorer signals and
greater stability than if a poor earth were
employed (the latter  helping inherent
reaction). How in the name of reason can
the same set perform in exactly the same
way on all these aerials and earths ?

Compensation for Aerial Differences.

There must be some form of compensa-
tion for the difference, sunless, of course,
one is prepared to forgo the advantafes
obtainable from a good aeria] and a good
earth and to dispense with the means for
getting better results on a poor aerial and
earth.

The aerial coupler on the. “8.T.500 ”

enables you, so to speak, to alter the length |

of your aerial, while the aerial-reaction
control will enormously strengthen the
incoming oscillations in the first circuit,
which hitherto has been the most neglected
of all. A good beginning is half the battle,
and this is superlatively true in radio. The
present practice of sacrificing volume by a
wasteful system of aerial selectivity is a
confession of technical failure, and the way
that the “ S8.T.500 ¥ overcomes this trouble
has been fully explained.

Meanwhile, remember the proverb that :
In I

good beginnings make good eadings.

fact, I can remind you of half a dozen
proverbs such as ‘ Well begun is half
done,” “ The first blow is worth two,”
“Muddy springs will have muddy
streams.”

The types of aerial and earth, however,
is less important than the situation of the
house. Everyone knows that the nearer
one is to a B.B.C. station the greater is the
interference. In fact, the interference-from,
say, the Scottish Regional station may be
five hundred times greater for onereader
of this article than for another.

Efficiency Demands Controls.

The signal strength from foreign stations
as well as from the B.B.C. varies very
greatly from place to place, and there must
be some means in the set of either cutting
down the signals to proportions which can
be handled or increasing them from an
unduly low level. This cannot be done
without controls.

Then, again, the amount of interference
varies at different points on the dial. For
example, greater selectivity is required
in London, or, in fact, anywhere else, on
the lower half of the dial. This is partly
because, although the stations may be
9 kilocycles apart, the percentage change
in frequency becomes less. A wireless

THE NUMBERED LEADS
ENSURE WIRING
ACCURACY

receiver therefore behaves entirely differ-
ently at different points on the tuning dial.
When a change is made over to the long
waveband, conditions are entirely different
once more, and here again efficiency and
selectivity vary at every degree on the
dial.

Saving a Bad Situation.

If efficiency falls off, what are you going
to do if you have only a one-knob control ?
If ‘selectivity decreases at the bottom end
of the dial you will be powerless to improve
matters. You will be conscious that you
are getting poorer results, but you will be
unable to do anything about it. It is here
that the cxtra controls on the “ S.T.500
will save you from such a situation.

Another extremely. important factor in a
receiver is the H.F. amplifying valve and
to a lesser extent thc other valves. The
H.F. valve governs the amount of amplifi-
cation obtained, the selectivity, and the
inherent reaction of the set. The inherent

reaction is due to stray couplings and the
capacity coupling inside the valve. It
tends to make the whole receiver oscillate,
and this instability will ruin performance.
All sets, whatever steps are taken to
avoid these couplings, are prone to self-
(Continued on page 384.)

The correct spacing of the
wires in a receiver is an im-
portant part of layout, and this
sketch enables any constructor
to duplicate the run of wiring
employed in the designer’s
original “ 8.T.500.”°
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{5'- Es asmssean
ETHE MIRROR ‘OF THE B.B.C,

THE dispersal of the delegates to the
" European Broadecasting . Conference

in Holland without final- agreement

creates a serious situation. There are
rumours of referencé to the Permanent
Court- of -International Justice, but these
can be discounted. The big countries will
hardly take the risk of losing some of«heir
channels, - which would be quite a possi-
bility if the smaller countries were able to
state their case before an .independent
judicial tribunal. 1 ;

I believe that one final effort will be
made through foreign offices. January is
getting near, and unless agreement
isreached there will be general chaos.

arsscasmenszaedf!

i Scotland and another one for the Newcastle,

“there was hardl
. other hand. I gather that Mr. Frost did well

any reception. On the
with " B.B.C. recorded programmes for
which there was a brisk demand both in
the Orient and in Australasia. ‘

i Néw. Transmitting Stations.

It  is now definite that if any kind of
agreement can be reached about wave-
lengths in'January, the B.B.C. will start at:
once a new transmitter for the Highlands of

area> There is, however, no promise as

T
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hearing the Armistice Day broadecast from
the Cenotaph in Whitehall on Saturdey
morning, November 11th.

All B.B.C. transmitters, including those
which radiate the Empire services on short

waves from Daventry, will be working, and

this relay from the Nation’s and Empire’s
memorial to the Glorious Dead, in London,
will be radiated by wireless for the first time
to the most distant parts of the earth. )

The broadecast is due to begin at 10.30
am., G.M.T., with music by the bands

of the Grenadier, Coldstream, Irish and

Welsh Guards, and will continue until the

 close -of the service which follows the

Silence at 11 a.m. and the sounding of the
Last Post.

It is interesting to mention the approxi-
mate times at which the broadeast will be
heard in different parts of the Empire. At
Vancouver it will be 3 a.m_; in Nigeria mid-
day ; the Sudan and South Afriea 1 p.m. ;

I yeét of a transmitter for North Wales. The | in India and Ceylon 4.30 p.m. ; Western

Australia 7 p.m.,.and.South Aus-
tralia 8.30; -in the cities of Mel-
bourne, Sydney and Adeclaide it

Mr. Liveing Returns to Manchester.

Ir. E. G. D. Liveing, the North.
Regional Director of the B.B.C,, is
returning from London to Man-
chester after seven months at
Headquarters. His return will be
widely welcomed in the North, where
he is extremely popular., The idea
of switching round Provincial and
London officials is having good
results in creating’ a more com-
prehensive understanding of the
numerous problems of broadcasting.

Christopher Stone’s Popularity.
Christopher Stone’s appearances:
on the music-hall stage both in and
out of London seem to be a great
success. I hear he is planning a

special tour with Jack Hylton. This
is another sign of Mr. Stone’s great.
popularity.

Malcoim Frost’s Return.

Mr. Maleolm Frost, the B.B.C. Empire
Service “ Ambassador,” just back from his
world tour, has some definite ideas about
the short-wave service. He found this was
not nearly as well received as Broadeasting
House was inclined to believe from his
correzpondence. In Australia, for instance,

of an electric violoneello.

top- of the instrument.

Readers of Popular Wireless > who have bailt the ‘¢ Valvoniam,”
recently described in thess pages, will be interested in this photo
Note the loudspeaker mounted on the

will be 9 p.m., and in New Zealand
‘and the Pacific Islands ‘about
10.30 p.m.

In Memory of Percy Pitt.

Dr. Adrian Boult is to conduct.the
‘B.B.C. Orchiéstra on November.
23rd, in a concert' to be broadcast
to London Regional listeners in
memory of Percy Pitt,, the anni-
versary of whose dedth last year
falls on that day.

The programme will consist of
the music of the B.B.C.’s first
Musical Director, and Arthur
Catterall will be the violin soloist.

Carnival Again.

Few novels have lent themselves
so readily for adaptation as radio
plays as Compton Mackenzie's
* Carnival,” which the author and
Holt Marvell prepared for presenta-
tion before the microphone nearly

new transmitter for Northern Ireland will | five years ago. -

be built as already planned.

Armistice Day Plans.

Listeners throughout the whole of the
British Empire, as well as in all parts of
Great Britain, will have an opportunity of

This story of London before the War will be
revived on October 31st and November 2nd,
and produced by Val Gielgud, the Prodiic-
tions Director of the B.B.C. Lilian Harrison
will play the part of Jenny, Charles H.

(Continued on page 378.)

and as perfeetly played as
one cowld wish for. But for onc fault
I would have saig, that Malcohm Keen'
as lago -was every bit as good as
Godfrey Tearle, who plaved Othello.
Tago didn’t move along as rhythmically -
as Othello did—i.e. he tended to convert
his poetry -into prose, and all too
irequently there was a reshuffiing of
words in his lines. .

»

“(YYHELLO ” was a great success, l

*

Godfrev Tearle gave a masterly
interpretation of the part of the Moor.
There was a refreshing restraint about
his acting; the modulations of his
voice were exquisite; and, unlike
other Othellos I have listened to,” he
didn’t rant.

however,
He never once began a speech on a

least, that was the impression it left
on my niind.

Rural Britain by a Professor sounds
as if it might be dull.
by Professor
was. apnything but dull.
For instance, his descriptions of the

microphone personalities of the moment.

% £

Rural Britain
J. A. Scott Watson,

:k-u-_n-n-----yn----_u--su.uuu:"n"uu-.-u---u-u-uu-u--u--uu"-

THE LISTERER'S MOTEBCOK

Frank comments on' recent programmes and on

¥ caccuronscuconannnunsacsnsacecusansannnnnnasasasansnsannannsnnsnsnnasacensnsnss g

This is yet another of a new series of
] talks " to emphasise "the tremendous
| progress made in broadcast talks. A
° radio-talks revival. if it were possible, & & 3
and on the same lines as the present
drama revival, would be an astounding
revelation. Both in manner and matter.
- there is no comparison between the

“The White Chateau” contained
all the elements and problems of the
most modern radio-play. There was a
large cast, noises of every description
had to be transmitted, including a
symbolic voice. I can’t say the symbolic
voice was very convincing, but the
voices of every character and all the
noiscs were clearly audible. I wish I
could recall those earlier productions
better.. 1f T could, I would probably
sense a feeling of greater certainty in
the revived productions than was
apparent in the original.

One capnot read the same book ovzr
and over again, no matter- how in-
teresting it is. But.one can read the
same author indefinitely, providing

fortissimo only to find himseli unahle

to work up the required ecrescendo.

He always started quietly, and .could

increase to a mighty fortissimo with

-telling cffect.
* * -

The noisc problem was once again
apparent. I cannot suggest a solution
however. The crowds are essential
if- the right atmosphere is to be got,
but they do interfere with the dialogue.
Even Othello lost some dignity through
his inability to silence Lae mob, At

sturdy Ayrshire folk, of the stock they
breed, of the hontesteads they inhabit,
of the. stock-markets they conduct,
compare very favourably with anything
of the samne naturc I have cver come
across. =}

Listeners who are also book-lovers
will certainly find in Professor Watson's
talks something to remind them of the
best descriptive passages of rural
Britain to be found in the pages of
literature. N -

talks first broadcast and those that now
fill the air.

Ed * *

A curious thing about the drama
revival is the absence of any disparity

early plays now being revived and the
very latest ones. I formed this opinion
after hearing the first pair of plays,
and *“ The White Chatean” has only
confirmed this opinion,

* & z

in character and substance between the I

he is good and his output prolific
enongh. The same applies to listening,
especially to radio sketches. Weereas
I am growing tired of Haver and Lece,
I am still interested in Mabel Con-
standuros and Michael Hogan,
* * *

Both these pairs are first-rate artistes
in their own particular way, but with
Haver and Lee it’s like reading the

-same story for the nth time. It’s appcal

(Continued on page 378:)
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ST400 COILS

for Mr. John Scott-Taggart's

Hlustration below shows
the position occupied by
the Telsen ‘S.T. 400’
Coils in a built-up

, ‘S.T. 500’ Receiver

S.T. 500 by Mr. John Scott-
Taggart, the Telsen S.T. 400
Coils have been specially designed for
their purpose, to ensure immaculate
performance with enduring efhiciéncy.
The Aerial Coil consists of plain long
and medium wave windings connected
in series, with a separate reaction
winding,the Anode Coil having alarger
reaction winding connected tothe earth
end of the main winding. The Anode
Coil is supplied complete with two
brackets and the necessary '

screws for mounting. s

Price per pair

RECOMMENDED for use in the

TELSEN FOR EVERYTHING IN RADIO °

ANNOUNCEMENT OF THE TELSEN ELECTRIC co., LTD., ASTON, BIaRMiWNGHARM
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—TO BUILD YOUR "“ST500” EX-

ACTLY IN ACCORDANCE WITH THE

DESIGNER'S  SPECIFICATION AND

THEREBY TO MAKE CERTAIN OF

EQUALLY SATISFACTORY RESULTS,
YOU MUST USE

The whole success of your receiver depends upon the components that you use in

it. For the “S.T.300,” the “S.T.400,” and now again for the “S.T.500,” Mr. Scott-

Taggart has selected Colvern Coils because every pair of coils that is despatched

from our works is thoroughly tested and guaranteed to be identical with those
used in the criginal receiver.

REMEMBER, COLVERN SPECIALISE N COILS

COLVERN LIMITED, MAWNEYS ROAD, -ROMFORD, ESSEX

A
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ECKERSLE
EXPLAINS-

azenzesacc ewnban v
'This week our Radio Conswltant-
in - Chief describes the vexed
theory of side-bands in a new.
way. At the same time he ex-
plains that in spite of numerous
suggestions made to the contrary,
‘“ side-bands are not mathemati-
cal fictions.”

TTIITTITTTITTTITTY LTS

PR

I HAVE just been looking at a table
concerned with the constants of coils.

I read, in a corner I had so far neglected :
“For lower B.B.C. wavelengths coil—
price—— For Daventry and Radiola
coil—price——" I wondered why, and
then I saw the heading *Coils for Trap
Circuits "—and many pieces of my technical
past came back to me.

Looking Back.

The Navy Rejector, an experiment in
which a fixed-wave receiver had twenty
circuits and ten valves (R. valves) in
cascade ; a circuit so *“ sharp” that Morse
signals “ rang” because of persistence of
oscillation.

And all the old stuff of selectivity—of
a publication in about 1926 by the Westing-
house people of America saying that “ by
a new principle ” they could work stations
1,500 cycles apart. Then Dr. Robinson
and his stenode.

All sorts and conditions of people defying,
with magnificent courage, the fundamental
laws of physics. The people who invent
television circuits to work *““on a single
frequency,” the people who make “knife-
edge” selectivity, the people——  It's
tiring, as one gets older, to see the same

old stuff trotted out again and again and |

again.

Producing New Frequencies.

Everyone ‘must know by now, surely,
that if you modulate the intensity of one
frequency 50 many times a second you
produce new frequencies. I mean, if you
have a carrier-wave which is caused by

setting up. alternating currents in an
aerial of frequency (sav) one million, and
you increase and decrease the intensity of
those currents one thousand times a
second, you produce two new frequencies
in addition to the old

Two Side-Bands.

You have, in fact, additional to the
original carriecr-wave of one million, a
nillion plus one thousand and a million
minus ore thousand. The two new fre-
quencies (a million plus and a million
minus) are called side-bands. This you
all know.

Perhaps what may astonish you is to

know that side-bands are not mathematical

fictions.

FOR SECRET TELEPHONY

Ny

fc S 52 53 Sn

This diagram is used by P. P. Eckersley to explain -
the principles of sicret telephony transmissions,

I would like to explain this side-band
theory in a new way. I have said that
modulation produces new frequencies. If
[ am right, then you could not tell the
difference between a system in which, as
to-day, a carrier-wave was modulated
1,000 times a second, say, and a system
in which- the transmitter consisted of fwo
transmitters, one making a carrier-wave
and the other making the side-band!

Carrying this a step further, suppose we

had a broadecasting station which had not
one transmitter but several hundred
transmitters, one for creating the carrier-
wave and all the others for creating the
side-bands.

EIGHT FEET
OF
BLUEPRINT

z

This tremendous blueprint,
which is over eight feet long. is
completely taken up with one
circuit diagram. It isa small
part only of a new Automatic
Telephone Exchange, the
complete circuit cccupying a
space many times larger. How
would vou like the job of
wiring it up ?

casadasnsEnsBsEssSNNGEESsSR NN RN

JSefdsssmmscamssassnsasy
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For instance, choose a carrier wavelength
of 300 metres or a frequency of 1,000 kilo-
cycles. Now add the side-band trans-
mitters. Add thein like the notes of an
organ or a piano. Take the octaves first.
Start with middle C, a note of 256 cycles
per second.

Well, the frequency of the carrier was
1,000,000, so middle C would be “‘ created
as a note (after rectification in a receiver)
by another wireless transmitter, quite
separate from the carrier-wave transmitter,
working on a frequency of either 1,000,256
cycles per second or 999,744 cycles per
second.

A “Radio Organ.”

By adding twice as many wireless stations
to the original carrier-wave station as
there are notes on the piano or organ, you
start with a rather amusing wireless piano
or organ, True, it is very costly, and no
nne would cver be so silly as to use such an
arrangement.

I drag up the wholc subject to show you
that, in thecry, and (provided you were
clever in various subtle ways) in practice,
koo, it would be impossible to tell the
difference between a station which radiated
side-bands from separate transmitters and
one which had its side-bands created by the
ordinary processes of modulation. Side-
bands are exactly the same as new station’s
radiations heterodyning with a carrier-wave.

There is another interesting thing. 1f
you set up all those hundreds of different
radiators or transmitters, each differing a
little audible amount in frequency, you
could try the experiment of changing the
carrier-wave frequency from one end of the
spectrum to the other.

Easily Explained.

Look at the diagram ; fc represents the
carrier-wave, S,. S, and S; the side-bands
(we are only using ane set). S, is the
highest frequency audible, say 10,000,
added to fec, the carrier-wave frequency.

You could take fc and shove it round out-
side S,,, when all the noises become inverted,
always provided the man (who switches
on the transmitters according to what
were the right notes when fc was next to
8,) goes on with this technique.

This is the principle of *secret ” tele-
phony, but “ what one fool can do another
can.” I have tried to make the side-band
theory clear. I hope I have succeeded.
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Y recent remark that I have discarded

“ super-regens ”’ for five-metre work

(or for anything else) has prompted

“ K. H. 8.” (Ross-on-Wye) to write to me.
He points out that the circuit using a
separate regenerator (like my own 5-metre

receiver) can be ¢ switched ”

¥

Not
e OO

o

e

although his 19-72 wave is so close to the
19-56 wave of W 2 X A D, is nearly always
disappointing. His 25-metre transmission,
however, makes up for the poorness of the
other one.

Can anyone identify the amateur stations
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you can find a silent space between the three
different dial settings.

I listened to DJ B when I had read this
letter, and happened to find the very thing,
exactly as “T. C.” describes it. I have
heard funny transmissions, but this is
unique. The queerest part of it is that the
main carrier is perfectly constant, while the
two subsidiary ones are doing a kind of
St. Vitus’ dance.” Explanations, guesses,
hazards, etec., eagerly awaited.

Getting Ready for Winter
During a general rebuild of my station
in readiness for winter activities I decided
that it would be a good plan to make
myself a really permanent receiver. I
have such a habit of tinkering with
receivers until they are mere ghosts of
their original ideas that something of the
sort had to be done.
Accordingly I took the trouble

with the greatest of ease tocut pes 0 D % toaccumulate just the parts that
out the super-stage. Heuses : Our popular short-wave expert keeps you up to date with i I wanted, and proceeded to make
a detector-and-L.F. receiver £ all the latest news about this fascinating band. Station } a real “ commercial job ™ that
with a separate super-valve § information, answers to correspondents and five-metre § will be so difficult to alter that it
which can be switched in and i notes form the principal items from his pen this week. I will simply have to be left alone.
out at will. Kaes eusu enens ¥ And now I have the eonsolation

He also says that to get the that whatever circuit I am
best out of a super-regenerator one must ( ESX5C and YT7XZ? VPUI and | playing with my receiver will still be

make provision for varying the quenching
voltage applied to the detector, which rules
out at once the hybrid eircuits in which
“ supering >’ and detection are done by the
one valve. Quite true, “ K. H.8.” I have
always had a mortal hatred for those
circuits—probably on account of prejudice
—and always use a separate stage to
provide the mush myself.

Where the ‘ Super >’ Fails

Incidentally, in one casual sentence
“K.H.S.”sums up the entire failure of the
saper-regenerator. I will quote him ver-
batim : “I have found it chiefly of value
when a weak, clear, interference-free
carrier-wave is tuned in. If there is inter-
ference the ‘super’ only tends to make it
worse.”’ j

It always strikes me that if one wants
to increase the strength of a weak, clear
signal, the cleanest way to do it is to add an
L.F. stage. The super will work wonders
with it, but, as “K. H. §.” says, it’s no good
when there is interference about. (Query :
Does anyone remember a time when there
wasn’t ?)

“T. C.” (Wakefield) recently reported a
transmission on 42-8 metres which he could
not identify. In the same post to-day
arrived letters from my old correspondent
“N. H.” (Malmo, Sweden) and from “T. C.”
himself identifying the station as Oslo.
It is a ““ short-wave link ” used for relaying
the Oslo medium-wave programme to the
far north of Norway. Short-wave trans-
mission has been found to be less expensive
than land-lines.

A One Man Show

“N. H.” (Malmo) reports that he is
experimenting with H.F. pentodes, both
for H.F. and detection. Unfortunately,
in Malmo, to quote friend “.N. H.,” “ there
is only one wireless dealer, and he only

sells parts with very high prices and very |

low quality, so I have to buy all I need
from England direct.”

“T.C.” and others report that W2 X A D
is quite the star turn nowadays. On most
days he is a good R 9 throughout his whole
programme. W 8 X K, strangely enough,

VPU2 are both in Sierra Leone, and
U X 6 KR is presumably a Russian port-
able station. Finally, “T. C.” quotes the
“DJ B mystery.” He says that on a
good night, when the D J B programme is
coming over really well, a “little DJ B>
can be tuned in at about 250 kes. on either
side of the main wave, fading rapidly and
very distorted and tuning quite sharply.
It isn’t “ spreading” of D J B himself, for

A PORTABLE FIVE-METRE STATION

ready for action at a moment’s notice.
(Or will it ? Where did T put that accumu-
lator ?  And, there’s no grid bias! And
50 on.)

Two Valves Only

This particular set is a two-valver, with
provision for switching the L.F. stage out
of circuit. It is built in a fairly large iron
box, with a black crystalline finish. Al-
though I built it myself, I
have no hesitation whatever
in saying that it looks very

g
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nice. Incidentally, it works
quite well.

I wonder,- by the way,
how many readers have gone
to the luxury of equipping
their short-wavers with
illuminated dials. I find
it a great comfort late at
nights to be able to sit in
the dark, save for the sooth-
ing glow of two neat dial-
windows.

Very Useful !

One can see to make
entries in the log-book. by
them ; and the scheme has
the additional advantage
that the neighbours (and
| even the family) don’t know
* that one is burning the mid-
night oil. I'm so tired of
being asked by my neigh-
bours whether I ever go to
bed, that I find it a distinct
relief to be able to switch
my lights off at a reason-
able hour.

I wonder how many
readers realise the troubles
that beset the amateur
transmitter when he has to
get his gear into a fairly
small space, and, incident-
ally, to keep it tidy. Al
keen receiving men with a

dismantled form a pundle but five feet in length.
fecder line leading down to the car.

This is Porteble Experimental Stalion G5 F K. The impressive-
looking masts and aerial weigh only = few pounds, and when
Note the twin

fair amount of gear find
themselves perplexed at
(Continued on page 383.)
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OHMITE RESISTANCES, 3! atts 1/

TUBULAR CONDENSERS

VALVE HOLDERS. . .

Price 2~ each

. from §

. trom Bd.
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Scott-Taggart has done his work wsll—the
rest is up to you. Choese your compsinenis
wisely and amid all the conflicting claiins
remember this — John Scott-Taggart
recommends you to use Graham Farish pro-
ducts for S.T.500 and he is not zlone—every

designer of every circuit published by every
paper recommends them too. Such unanimous
preference can have only one rezssn—guality

of surpassing exceflence. §“W2 ?.%4

PRODUCTS

Send a posteard for our new Cafalogue which describes
all our products.

Advertisement of Graham Farish, Ltd., Masons Hill, Bromley, Kent,
Export Office : 11/12, Fenchurch Street, E.C.3.
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KON.INDUCTIVE CONDENSERS

3 mid. 1/8 1 mid. 2/~
4+ midy 1/9 2 mid. 3 -
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A review of recent conditions on the
¢ proadcast ”’ bands, including de-
tails of stations that are coming in
well, and other information that will
enable you to get the best results
when searching for foreigners.

By R. W. HALLOWS, M.A.
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TTHE improvement in all-round field
1 strength that is now observable helps

to show how necessary it is for the
Lucerne Plan, however it may be modified
in the meantime, to come into operation at
the earliest possible moment.

During the summer naturally little is
heard of the smaller and more distant
stations. Hence, even if they are working
off their wavelength, as is so often the case,
they are responsible for little, if any,
heterodyne interference.

As the days draw in thesesmall, far-away
stations are more and more strongly heard,
and unpleasant whistles begin to make
their appearance in portions of both:the
long and the medium wavebands that were
previously clear of them.
£poilt by Heterodynes.

Though the number of stations that can
be received without interference is large,
there are now far too many whose trans.
missions are spoilt by heterodynes. The
trouble is largely due to stations which
have no conscience in the matter of altering
their wavelength from night to night -as
they may think fit and to broadecasting
pirates. The latter are unauthorised sta-
tions which have no right whatever to be
in operation. The average number at
work on the broadcast band is from a dozen
to a score.

Under the Lucerne Plan each country is
pledged to allow only authorised stations
to operate and to ‘see that they Leep very
closely to their authorised wavelengths.
Whether such an ideal state of affairs can
ever be realised time alone can show ; but
there is no question that if the countries of
Europe will abide loyally by the provisions
of the Plan a very great improvement must
result.

‘The Swiss station, Monte Ceneri, is at
work again on almost exactly the same
wavelength as Kalundborg. This causes a
good deal of interference with the Danish
station, and there seems to be no excuse,
since Switzerland will have no long wave-
length under the Lucerne Plan and Monte
Ceneri will actually be working on 257-1
metres.

A Change Round,

The interference with . Huizen -that
readers must have noticed is caused by a
Roumanian station, Brasov, which is trying
out a new plant that will come into use
shortly. The Lucerne allotment gives the
wavelength of 1,875 metres to Brasov,
Huizen being down to share 1,345 metres
with a Russian station.

The French Regional scheme is making
good headway, and already four super-
power stations are nearing completion.
These are Nice, Lyons, Toulouse ' T T
and Paris PTT. Nice will be a 60-kw.
station, buf the other three will -have
ratings running into three figures. Work
will shortly begin on three other Regional
stations, Rennes, Marseilles and Lille.

annesens sessandfe
Remembering how well we now hear
Toulouse Midi with an output of but 8 kw.,
you will realise that we may expect some-
thing rather extraordinary from the 120-kw.
Toulouse P T T with a power fifteen times
as great. And if a 10-kw. Fécamp already
gives the loudspeaker full scope, what
about the 100-kw. Rennes or the 60-kw.
Lille, whose distance will be still shorter ?
We shall hear little of Stuttgart (Miih-
lacker) between now and the middle of
January, for the big station is being closed

- down during the rebuilding of the aerial-

masts, and the bulk of the work is being
undertaken by the-old 1-5-kw. Stuttgart
transmitter.

The new Miihlacker aerial will take the

CHARGING WITH A WINDMILL
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frontier. The station is to have an output
power of 10 kw. and is to relay the Osio
programmes:

Since it is more than 1,200 miles from
_Oslo, the telephone lines cannot, be used
for the purpose, and the link between the
relay and the parent station will be made
by a directional short-wave wireless trans-
mitter. This is, I believe, the first time
that short-wave transmissions have been
used for the regular relaying of programmes
by a medium-wave station.

Those Atmospherics.

Reception conditions during the latter
part of September were rather spoilt by the
prevalence of atmospherics, but there has
since been a considerable improvement in
this respect. Atmospherics are not at all
unusudal just at the ‘‘ turn’’ of the year,
‘and they were to be expected this autumn
when unsettled weather conditions followed
the long, dry summer.

When the Roumanian station already
mentioned is not at work Huizen’s trans-
missions are excellently received an the
long waves. Radio-Paris is, as evér, a fine
provider of programmes, but Zeesen has
*“ off ” nights every now and then. These
will “probably cease to exist
when the mew transmitter,
with its special aerial, is

wheel and car dynamo.
wind by the triangular vanes.

form of a single lattice tower over 600 ft.
in height. This will not be the world’s
tallest wireless aerial, for the tower of
W L W, at Cincinnati, Ohio, which is now

nearing completion, will be nearly 800 ft.
in height when it is finished and the masts.-

of the new longwave station at Droitwich
will be over 700 ft. high.;

Short-Wave Radio Link.
Europe’s most northerly broadcasting

station will be 'in operation before very .

long. This is Vadsoe. If you look at the

map you will find Vadsoe in the very north

of Norway, quite close to the Russian

s s 5 e S L
Two lighthouse keepers at St. Abb3 Head, Berwickshire, have

rigged up this accumuiator charger with the aid of a bicycle
Power is, of course, cbtained from the

built. Warsaw is coming in
very strongly, but occasion.
ally a heterodyne is notice-
able. Even thegiant Luxem-
-bourg suffered on one recent
§$vening from this kind of
interference. Oslo is now
good both in daylight and
after dark.

The stations at the top of
the medium waveband have
now come back to splendid
form. Budapest can be re.
lied upon for good loud-
speaker reception, and
Munich is almost as good.
Vienna is well heard, and
reception will be still better
when the second aerial mast
is completed.

A Good Selection.

Brussels No. 1, Florence,
Prague and Langenberg are
a fine quartet which never
disappoint the listener.
There has been a good deal
of jamming on the waveband
immediately below Langen-
berg, but -Lyons Doua and
Beromiinster are well heard
when not interfered with.

Rome is always good, hut
Stockholm is showing curious
variations, being very stronz
on some days and barely audible on
others. Belgrade is equally fickle, but
always worth trying for, since, if it is coming
in well, excellent entertainment is assured.

Little or nothing is now heard of the
Spanish stations, but these should improve

_considerably within the next few weeks.

In Portugal the new Lisbon station—a
20-kilowatter working on 2822 metres—
will probably come into action very soon
now. ) )

Katowice, Toulouse Midi and Leipzig
should never be missed, and Strasbourg is

generally as good a transmission as one

could wish for.

F

..
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HE following is in the form of notes
taken from my log book, and may
prove of interest to some readers.

On referring to my log I find that it was

tn November, 1920, when I first took up

wireless as a hobby. It very soon took a
grip of me, and with the aid of a friend I
erected an aerial 30 feet high, one end
fastened to a poplar tree (which, years
later, when I took up short-wave work, 1
found very. troublesome during stormy
weather). The antenna was 60 feet long,
and the lead-in was passed through a window
of a boxroom. This room was known as
my wireless den, and was so preeious to
me that I kept it locked up.

It soon became arrayed with maps
showing all the wireless stations then oper-
ating. “These were practically all coast
stations using Morse code for working with
ships at sea. At this time therc was neither
voice nor music on the air, so I settled down
.to master the Morse code.

Crystal and 'Phones,

I built a erystal vecciver which comprised
a long cardboard tube wound withenamelled
wire, and a sliding contact running up and
down the tube varied the wavelength. A
home-made crystal detector and a pair of

headphones,-and I was all rcady for testing |

out the apparatus.

It was a really exciting time, as I had
never heard a wireless signal. The head-
phones were put on and slowly moving the
slider on the big coil up and down, I lis-
tened very carefully for any signal.

I had only been listening about half an
hour when I heard my first signal. The
call sign was G CC, and proved to be the
Admiralty land station, Cullercoats, work-
ing on a wavelength of 600 metres.

It was nearly an hour before I heard
another signal ; this also was an Admiralty
station, B Y B, at Cleethorpes, using a
wavelength of 3,000 metres.

One of the next stations.to be picked up
was F L; Paris, on 2,500 metres; as the
aerial was slung from the top of the Eiffel
Tower, this was an appropriate call sign.

Early D.X. Reception,

I had begun to pick up fragments of
messages and was anxious t-. do some long-
distance work, and on contulting the sche-
dule of regular transmissions 1 found that a
spark statxon, B Y Z, Rinella; in the Medit-
teranean, was on the air every evening at
9 o’clock on 2,700 metres.

I commenced. listening just before the
appointed time, and was fortunate enough

at the first attempt to intereept the-{rans-
mission. In those days this was con-
sidered quite good as signals were only just
audible in the ’phones. All this happened
in 1920 and early 1921, and may not sound
very exciting, but to me and two or three
other enthusiasts in Lincoln it was exciting
to hear a signal at all, as one might listen

%*

Great though the thrills of distant
reception can be under modern
conditions, they hardly compare
with the excitement that a few
letters in the- Morse code held for
enthusiasts of ten or twelve years
ago., The experiences of listeners
in early days are well illustrated in
these notes, written around entries
from an amateur’s log,

By RALPH BATES

cen i

on a crystal set for an hour and not hear a
transmission.

In May, 1921, my first one-valve receiver
was completed, and I soon made good pro-
gress with the Morse code as T was able to
pick up ten times as many stations.

A station opemtmg at Vossegat in Hol-
land with the call sign B E, on 1,000 metres,

THE. PRINC'I”

...--..Anﬂ: -

APPARATUS OF SOD
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ete., on 1,000 metres. He was just nicely
audible on the ’phones on one valve, and

I have sat for hours listening in my den in
the winter months with very cold feet.

A Pioneer Transmitter.

Onc of the first amateur transmitters I
heard was our old friend Burbury of York-
shire using the call sign 2 A W. The wave-

- length used at that time was 1,000 metres,

and one favourite item sent out by this

. station was a gramophone record “ I'm for

ever Blowing Bubbles.”
Then 2 M T, Writtle, commenced to give
weekly broadcasts for half an hour every-

Tuesday evening on 700 metres. The pro-

grammes were unique and I do not think I
missed one. Captain Eckersley, late of the
B.B.C.,, was in charge of this statlon, and
his cheery voice would armounce *twoemma
tock calling.” He wasengineer, programms
director, etc., as well as an artiste on many
occasions.

British Broadeasting Commences.

In November of 1922, British Broadcast-
ing commenced from the transmitters 2 L O
Tondon and 5 I T Birmingham. Christmas
Eve of the same year I was sitting up rather
late and was searching for anything I could
find and was fortunate enough to pick up
the American station W G Y about 1.15a.m.
on 326 metres, using a three-valve set. The
reception was quite good on the head-
phones.

January, 1923, wireless became more
‘interesting, as I was fortunate enough to
obtain a transmitting licence.

I should mention that I was allotted the
call sign 5 O D, and was allowed to work on
440 metres and also a choice of the wave-
band 180 to 200 metres. Scores of other
amateur transmitters were picked up from -
all parts of the country, and many times I
tried to make contact but failed. However,
I had my first thrill with the transmitter
on Sunday morning, June 17th, 1923, about
noon.

‘Establishing Two-Way Contact.

1 picked up an amateur in Grimshy,
2 Q H, on 440 metres, and as usunal, replied

in Morse. Theh I listened, and was more
than surprised to héar him answering my
call. We kept up
communication for

about half an hour,

A behind-the-pamnel view of short-wave tmnsmltltmg and receiving apparatus.
that proved very successtul in the hands of the anthor of the article on this
page. A front view of the same gear is seen in the heading .photograph,

used to transmit a weather report in Dutch
at 7.40 every evening very slowly, and re-
peat the report much faster. I was able to
copy the slow transmission, and to this
station I owe my thanks for teaching me
the Morse code.

I heard the first voice on the radio in
November, 1921, from the aircraft station
at Croydon on 900 metres.

Then came P C G G, the Hague in Hol-
land, that pioneer of broadcasting musie,

his last message be-
ing “ my batteries
are running down.”

The 600-mctre
waveband always af-
forded good practice
in the Morse code
and was full of
interest.

5.0S.! .

"On July 30th, 1923,
it was close uporn .
midnight when I
went to bed, and I had a sudden fancy
to hear if anything was going on in the
shipping world, so went to my den, as [
thought, for a few minutes, just before
tummg ‘in- I slipped on the head-phones
and tuned in to 600 metres. 1 looked
at the clock and noticed that it was five
minufes past midnight. I had only been
listening for five minutes when I had one
of the biggest thrills of my experience,

(Conlinued on page 374.)
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Describing how a ‘“ cut-out ”’ for a loudspeaker ‘ diaphragm may be madde

with a minimum of calculation.

By T. B.

THE many experimenters who have had

the misfortune to damage the dia-

phragm of a moving-coil loudspeaker

will readily agree that, at first sight, it seems
a very simple matter to effect a repair.

All that needs to be done is to make a
new cone, stick the moving coil on and
mount a new surround. Of eourse, all this
requires care in manipulation, but not more
than the average constructor customarily
bestows on the assembly of apparatus.

Deciding the Size.

The ““snag” arises when deciding what
the size of the new cone has to be. It is
not generally possible to use the old cone
as a pattern, as it invariably becomes too
damaged when removing it from the sur-
rourd and taking from it the moving-coil.

ACCURACY WITHOUT—

Everyone knows that to make a cone
you have first of all to cut a shape like that
shown in Fig. 1. Tt is, however, not such
an easy matter to determine what dimen-
sions’ this shape should have so that it
forms a cone which will exactly replace the
original one. )

Fig. 2 is a diagrnmmatie representation
of the invariable arrangement of a moving-
coil and its associated "cone diaphragm.
Some of the leading dimensions of this can
very easily be made with an ordinary ruler.
The distance A B, for instance.

Start, then, by drawing a line on a piece

SANDERS.

of paper the same length as A B, as in Fig. 3.

Then bisect it and draw a line at right
angles (C X.)

Another simple measurement to make is

from the face of the moving-coil to straight

[ out to the *“face” of the cone. This may

X
ALL YOU
THE WILL
DATA WANT

In conjunction with the few simple rules

in the accompanying arficle, these four

diagrams provide all the data required

to make an accurately fitting diaphragm
for 2 moving-coil loudspeaker.

*-u--u_-u* t

x
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be done by clamping a sheet of paper in
the surround-clamping ring and poking a
piece of straight wire through. The measure-
ment is C D (Fig. 2 and Fig. 3).

Even more easy is the measurement E I,
since this is merely the cutside diameter of
the moving-coil former. On your guide
drawing set it off as shown in Fig. 3.

Now join A to E, continuing to cut C X,
and join B to F, continuing to cut CX,
which gives the point G and the angle Z,
which may be measured with a celluloid
protractor.

This is the *“ angle ” of your cone, and a -
most important quantity. You have also
got the measurement AE or BF of the
conc side, which is' also useful to know,
With these discoveries you ean proceed
with the cutting of the shape of Fig. 1
with every confidence.

How It is Done.

On the material of which the cone is to
be made draw a line and set off on it the
distance D F of Fig. 3 (the radius of the
coil former) as in Fig. 4. At F draw the
line F H so that the angle Z is the angle of
your cone (Z in Fig. 3). At J a point is
marked so that F .J equals D F, then extend
D through J to K, and with D as centre
draw a circle whose circumference goes
through J.

Now from J set off along the line DJ K
the distance AE or BF of Fig. 3 at L.
"With D as centre again draw another circle
whose circumference this times goes
through L.

You will now have two concentrie circles,
the smaller of which is the aperture for the
moving coil and the larger the circumfer-
ence of the cone. It remains to find what
angle of paper has to be removed (Y of
Fig. 1) to form the cone.

First of all. multiply the distance D F
(Fig. 4) by 360, and divide tbe result by the
measurement D J (also Fig. 4). Then sub-
tract the answer from 360, and you have

—DIFFICULT CALCULATION

the 4ngle Y of Fig. 1, which may now be se!‘
off on Fig.'4 to make the angle M D L.

Before, however, you cut’out this angle
draw parallel to.D L the line N O (Fig. 4)
to form the overlap for sticking the cone.
You will also want a piece on the cdge of
the cone to turn over (A A, and BB, on
Fig. 2) to stick on the surround. The
dotted circle on Fig. 4 shows this.

All that remains to complete the repair
is to stick the cone, mount the moving coil
and centring device and assemble on the
surround—all of which is well within  the
scope of most experimenters’ ability. -
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HE first thing that must be
realised is that- wireless
waves have nothing to do

with ‘air. It is true that radio
artistes are often said- to be
“on the air,”” but this is a
misleading Americanism.

If wireless communication de-
pended upon the existence of air
it would frequently fail. How,
for example, could a radio set,
shut in an air-tight room, tune
in the London stations if air were
And that has been
done.

Not Always Convineing.

We mention this because the
old argument that you can still
receive a programme on a port-
able set, even though the windows
of the room are shut, does not
seem always to prove con-
vincing- with some beginners
earnestly attempting to ferret
out the whys and wherefores
of wireless.

And, after all, it is sound
criticism to say that air seeps
through to everywhere a radio
set is commonly used !

Nevertheless, as we have
said, it has been scientifically
proved that the total absence of
air coustitutes no deterrent to
the wireless wave.

How, then, does it manage to
exist ?

A Simple Theory.

Well, there is a fairly simple
theory, and this presupposes
that the whole of space, inciuding
even the space bhetween th
particles of atoms, is pervade
by a substance known as ether.
(Not the medical variety !)

This ether is supposed to be
thinner than the thinnest gas.
Water can soak through many
substances. But air is thinner
than water and can soak
through numerous substances
that are '* water tight.”

When an anaouncer speaks into a
microphone he causes waves to be
sent out in all directions—

scessune sussessesss

The ether is said to be so |

“ thin "’ that it can soak through
anything, even such things as
glass, steel, rock and so on,

universe floating deep down in a
sea of this wonderful stuff. As
you walk along the street or

flash along the roads in a fast-

WHAT

A —

WIRELESS

ARF
WAVES?

as though
sponges.

But it must also be so stiff
that it can be vibrated.

The ether theory is-by no
means univer-
sally accepted.
\uother theory

they were mere

ETHER VIBRATIGNS

" moving vehicle you disturb the

air.
But the ether remains un-
moved by such activities. You

are so porous to this thin stuff,
and your move-
ments are so
relatively slow,

is that wireless
waves (and also
light and, heat
waves) consist.
of series of
particles shot
offt from the
transmitter
like bursts of
machine-gun
bullets.

Yet another
theory main-

g

that there is no
moreeffect than
there would be
if you very, very
slowly moved
a very wide-
meshed sieve
through water.
{You are the
sieve; the ethet
is the water!)

However, if a
sudden shock is

tains that the
whole of space
is filled with
fields of electrical energy, and
that light and wireless waves are
superimposed on this.

But this is really only another
and perhaps more logical con-

For purposes of explanation thig
diagram may be assumed torepresent
& cross section of the ether.

inflicted on the
ether it causes
a vibration to
ripple through it.

The broadeasting  station
creates a continuous series of
shocks in the ether while it is
working.

ception of b Tl;g vi-
the ether. rations

el A WATER ANALOGY TR B
tedly, for ;yave Tn;lo;
purposes oot tion. Tha
of explan- o — is to say,
ation, the H they can
ether = be com-
theory is N~~~ | pared with
the best. g ety v a ter
Providing N \{\\\\\\\*{\\\\\\\\Q\ waves in
you can : s 0 m 'e
overlook .74;2 ways, ol-
its some- 3 3 ; though it

When stone is dropped imto the water it :

what fan- depreesse:; the water at the point where it hits it, ~Must be
tastic pro- and thai makes the water lump up. reme m-
perties— bered that,
i.e. that it soaks through every- | while waves on a sea or lake
thing, all gases, fluids and | occur onthe surface, waves in the

solids, and yet has sufficient
“body "’ to maintain waves—it
is a perfect foundation on which
to build your ideas.

Therefore we plump for the

ether start from a central point
and extend in every direction.
If you can visualise Fig. 1
as the cross section of the ether
you should be able to get the

| ether. Think, then, of the whole | idea easily enough.

IR R NS SN S

The central point is the dis-
turbance which creates the
vibration.

But to understand what a
wave is we. must revert to the
water simile.

A wave in the-sea is not a
rolling forward of +the whole
surface of the sca Although it
may look to the observer as
though a wave is a piled-up mass
of water tearing along over the
ocean, actually what happens is
similar to the shake of a
stretched rope which causes a
loop of rope to ripple along.

An Explanation.

But the loop arriving at the
far end is composed of different
rope from the loop that starts
the motion, isn’t it?

Let us examine ‘a wave in
detail.

Supposing a stone is dropped
into a pool of water (Fig. 2).
The stone depresses the water
at the point where it hits it, and
that makes the water all round
lump up.

When this lumping up sub-
sides (in a fraction of a second)
an effect known as inertia causes
it to act like the stone itself did
and depress the surface.

Gradually Reduced.

That creates a new lumping
up a bit farther out, and the
operation is repeated. But each
successive lumping up and de-
pression is smaller than the last,
because the effect is spread out
over an increasingly larger area.

That, to leap ahead a bit, is
the reason why a broadcasting
station’s waves get weaker the
farther you are away from it !

There are other reasons why
in certain circumstances a sta-
tion is heard better (or worse)
than one’s distance from it might
at first presuppose and we shall
deal with them in due course.

—These waves, develop electrical
energy in the listeners’ aerial vhich
is passed through the set and is
reproduced as sound waves by the

Joudspeaker.

Al suorepessshuscassasssenes
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HERE is no need to be
confused by the wide
variety of valve types. if

you bear in mind that, with a
few exceptions, all valves are
either amplifiers or rectifiers.

The best method of recognis-

ing the various types is to con-
sider the work they are called
upon to perform rather than to
endeavour to remember the
letters and numerals by which
the different valves are identified
in a maker’s list.

Every set needs a detector to

rectify or detect the received,

impulses.
In fact,
the de-
tector is
the basis
10f any

receiving
cireuit
be cause
unless
thereis
some
means of
separa-

DET. OR LF.

Anode
Grat

:’/Lézm.m[» Jzéunyz[
3 Edectrode alve
This symbal is the
theoretical representa-

tion of an ordinary
three-electrode battery

valve. ting the
speech or music from the
broadeast carrier-wave nothing
at all will be heard in the
loudspeaker.

Generally, the type of valve
chosen for this important duty
is one of the ordinary three-
electrode variety.

These three-electrodes consist
of a filament, grid and anode in
the battery type and a cathode
{with its heater), grid and anode
in the indirectly-heated mains
version. The battery valve has
four pins and the mains type
five pins.

Practically any three-electrode
valve will work satisfactorily as
a detector, but sonie are better
than others and for this reason
the valve makers usually list
special types for this particular
work. Much depends upon the
design of the circuit, but it is
safe to say that any valve of the
“H.IL.” variety will make an
efficient detector.

General-Purpose Duties.

The letters “ H.L..” indicate
the suitability of the particular

type for general-purpose duties, |

and it happens that the charac-
teristics of this class of valve are
just right for effective detection.
In addition to its work of
detecting, the three-electrode
valve also amplifies, thus com-

not in common use we shall not
deal with it at this stage.
Certain types of valves are
intended for use purely as
amplifiers, For instance, the
range of a receiver is dependent
upon its ability to magnify the
very weak impulses picked up
by the aerial. The transmissions
from broadcasting stations hun-
dreds of miles away require
considerable amplification before
they become worth while from
the entertainment standpoint.

Distant Reception.

A set designed -for long-
distance reception is provided
with high-frequency amplifica-
tion; that is to say, it has a
valve (or valves) whose sole
purpose it is to magnify the
received broadcasting in its raw
state, prior to detection.

The valve generally used for
high-frequency amplification is
the screened-grid (S.G.) valve,

AC. OR D.C and it has

fourelee-
Arnoda
W\
| Cathode )
Healer

trodes,
IAdirectly Healea Valve

viz., a
filament,
grid,
sereen-
ing grid,
and an-
ode. In
Mains valves of the 3?;‘;““ :
indirectly heated type ¥y
can be recognised by heated
the extra electrode, mMmains
called the cathode. type the
filament is replaced by a cathode
and heater.

The S.G. valve is a very
efficient device, and when used
in a properly designed circuit it
is capable of magnifying
the minute currents
picked up by the aerial
to many times their
original strength. £

The screening grid and }
anode are both joined
to the positive side of ¢
the high-tension supply,
the anode terminal being 1
located at the top of the
glass bulb surrounding
the valve elements.

was invariably accompanied by
instability ; thus the H.F.
amplifier as we know it to-day
was then quite impracticable.

But the S.G. valve overcame
this, and the secret of its success
is the second grid, which we have
previously referred to as the
screenjng grid.

There are other types of valves
which can also be used for H.F.
amplification. For instance,
there is the special H.F. pentode,

but generally speaking, the S.G.|

valve is the type employed in the
vast majority of present-day
receivers.

There are two kinds of S.G.
valves—namely, the standard
S.G. and the Multi-mu.

Volume Control.

The multi-mu (or variable-mu)
is externally identical with-the
standard S.G., but it is designed
to be used in conjunction with a
potentiometer arranged so that
the nega-
applied
toits grid
can be
varied
within
certain
limits.
Theeffect
of this is
to pro-

In a pentode there are
three grids. one of these
vide being connected intern-
very con- ally to the filament.
venient and effective method of
volume control, and the mmulti-
mu S$.G. amplifier has now
attained a greater degree of
popularity than the non-multi-
mu version.
g Although primarily in-
tended for H.F. amplifi-
cation, the S.G. valve is
sometimes employed as
® % a detector, but its use
a‘hin this sphere is chiefly
confined to special cir-
cuits, such as those of the
short-wave type.

The L.F. Side.

When the impulses
picked up by the aerial

electrode type, while the one
| whieh follows it, and which is
known as the output valve, can
be a power, super-power, pen-

| tode or Class B valve (depending
~| upon the -ecireuit).

In fact, there are a wide

" | variety of wvalves designed for

use in the output stage and
space does not permit us to deal
with them all at this juncture.

have threc electrodes and derive

they have to supply power to
the loudspeaker. They do noet
greatl};_1 increase the overall
magnific-
aiton of - S.G. TYPE
the set. i

On the
other
hand the’
pentode
is 4n ex-
cellent
am plifier |
andis
frequent-
ly nsed

Anode

9‘)!49 ~

Ga”

:Ytéme&t_ _ZLAzma:t
Sereenect G Valve
The screen-grid valve
has two grids, an
anode and filament.
in single stage low-frequency
amplifiers where the maximum
volume is desired in return for a
comparatively small input. A
pentode has fiveelectrodes (hence
the name), three of which are
grids, Three-electrode power
valves and pentodes are obtain-
able in both battery and-mains

types.

A recent. development is the
Class B valve, an output valve
specially designed for the battery
user. The Class B valve is in
reality two valves in one glass
bulb. It requires a seven-pin
valve holder, and has the advan-
tage of extraordinary economy in
H.T. current consumption com-
bined with large output power.

Theoretica! Symtols.

On this page there are four
small sketches which represent
four commonly used types of
valves. When you next see a
theoretical circuit in PoPULAR
WreeLESS you will have no diffi-
culty in recognising the valves.

The bulb containing the elec-
trodes (grid, filament, anode,
etc.) is shown as a black circle.
Inside this circle are the elec-
trodes, the grid being repre-
sented by a row of dashes, the
anode by a thick black line, the
filament or heater by a thin
semicircular line and the cathode
by a thicker line just above the

bining two functions ‘simul- have becn amplified at|heater. With the
8 taneously. A Great Adva.nce. i} high frequency and recti- | help of black lines
There is a| The screening grid is fied, it is necessary to|representing the

special kind of | joined to the pin at the magnify them still further | external wiring in f

valve detector

amplify, but
since the diode is

The Class B valve is

is because it is really
two valves in one bulb

base of the valve, which

in 1926, and it
may be truly !
said to have :

revolutionised H.I'. amplifica-

I'to obtain really appreciable
lamplification before detection |

: minal on the bulb as well as four:
| pins in the battery type, or five pins |
in the mains version. :

before they are sufficient-

known as the in the three-electrode ly strong to work a loud- | gible to show, not §
diode (two-elec- | type goes to the anode. speaker. only the type of
trode valve)| TheSG. valve _.......__..§ . ... ... This final pro- | valve, but also the
which does not|was brought out : The sereen-grid valve has a ler-! cess is called | wayitis joined in

low-frequency
amplification.
The number of
stages rarely ex-

low-frequency

;mlik? the pth:!x; btat; tion, for prior to the advent|ceeds two, and one is often|with a 2-volt accu-
ery types 1n at 1 %
g semes pims: e of the S.G. valve, any attempt | adequate. mulator. Valves of

If there are two stages, the
first valve in the low-frequency

the set it is pos-

the circuit.

This is an Tordinary
battery three-electrode
valve suitable lor nge

this type are employed
as detectors and low-
’frequePcy amplifiers.

Power and super-power valves

their name from the fact that

a
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PETO0-SCOTT ALWAYS AT YOUR SERVICE

Peto-Scoit have advertised in * Popular Wireless *’ since No. 1 issue. For fourteen years, withou:

a break, we have supplied KITS OF PARTS direct to the Home Constructor. We claim and have

the sattsfactton of knowing that PILOT AUTHOR KITS are the only safe Kits on the market
to-day. They ‘ Fit the Author’s Blue Print exactly and remove all doubt.”’

PILOT AUTHOR KIT
EXACT TO SPECIFICATION

£5.5.0 ~" g/p

s I soo These are the Parts S..T. .
the Radio Wizard Used : Balance in 11 monthly
!
STRUCTAKIT 1 PETO-SCOTT plywood bascboard, 16° s. d. payments of 9/6.
CASH X 127, with Metaplex section ... 19 1
1 52%69 R s nitenpatcly 16° % 7' o o K‘T 1] A 19 Comprising Mr. John Scott-Taggart’s Kit
.00, 1 EETO-SCOTT ST.500 screen 1. ' 19 of FIRST SPECIFIED Components, in-
Ty g Post R i w”.nma o 9 cluding Telsen “ Class B *’ output Choke, Peto-Scott Metaplex
L - (_!;';:a sing Peto-Scotl SO flox, seiews c"“"cc“““ 2 ¢ Baseboard and Ready-drilled Panel and Terminal Strip.
(oot orcboodaith Meta. § 2 COLVERN 8500 0 8 O Less Valves and Cabinet.  With FULL-SIZE Blue Print and
Baseboard with Meta 2 ORMOND t
pu ype R. 493 000:: ‘mfd. tuning - o 50
;’)’uﬁdds‘lg’.“’"- IR“"I!’ condensers . 15 0 copy “‘ Popular Wireless,”” Oct. 21st. £5 5 0
ille nel an 3 GRAHAM FARISH ‘‘Litlos” -0005- : f - -
Trelrmin anl Strip; mid. varlable condensers ! os . .. 60 Cash or €.0.D. Carriage Paid.
“S.T500" Screen; B.R.G. Mounin Byt 11 "“’;}‘,’,"Rg’"(;"'gﬁe‘wr:sznooo'l"-':@'.' G o pessesssessiaesiesaniny ¥ e D 3
} 1 reaction con- . . .
S.T.500 R ek i i > LKIT B &2 KT “GT” a5
m B 5 .
eid © Lot ik 1 0 %A’ but including: © including Peto-Scott Specified :
‘r 1 J.B. type 1087 B!B presset -00U0S-mrd. Yy Specified Valves, & ¢ Walnut Table Cabinet. S
CON ER I 1 ?‘li:dlc.nssf:rN “Olass B driver cr«msloxmcr - C : Cash or €.0.D. Car-: : Cash or €.0.D :
Comprises: 1 Peto-Scott ratio 1-1 e SR TR LD - =2 : cCarriage Paid. £8 s 9 = 9 5
0 R 1 TELSEN Class B output choke 8 6 . Paid. 4 3 5
80 NVERTS Y u Baseboard ; 1 Colvern 1 VARLEY ‘ XNiclet > L.F. trausformel'. 9 F " LS
. S.T.s00 Aerial Coil; 3 G.F. 3.5 to . . 7 6 :orl2monthlypay-: tor 12 mont y payments :
S.T.300 into the ‘coos mid. Condensers; § 1 TELSEN ivi W.74 8.G. choke 36 : mentsof 13/9. I | of 15/6.
' 2 PGian age3 ald DIl - § g nﬁﬁﬁ‘r‘”m" s TR R | I
new S-T- 500 Condenser ; 1 J.B. ‘o001 1 JW.B. * Universal >’ §.pin valve holder . 10 . - .
presct;IJ.B‘ ‘00005_l_nllfd. 1 GRAHAN‘&‘PARISE\']SBIQHZVFI]? h(ild}?l ; g 4ss0svasecuvessses0cnsavotannseas csssssee 5
preset ; 1 Telsen Driver Transformer; 1 Telsen 1 LISSEN disc type ohoke g AsKit “B* including Peto-
Choke; 1 G. T 7-pin Valve holder; 2'5,000ohm 1 1 n!;aldmh%lﬁg'ﬂ 1 STRe | EahetioneruRan: ng 8 KIT 9 C C " ScottlSpeciﬁed Walnutgconsu- 8
watt Resistances; 2 10,000 ohm 1 watt Reslstances; 2 DUBILIER l.watt metallised 5,000 : lelte Cabinet. Complete with Baffle Baseboard Assembly, ©
1 G.F. 250 ohm 1 watt Resistance; 1 Igranic 2 mfd. ohms resistances 20 g but less Speaker. GCash or C.0.D. S
Condenser; z T.C.C. Condensers; 1 G. F. 0005 2 DUBILIER 1l.walt metallised 10 000- 20 ° Carriage Paid. £8 - ‘3 - 9:
g?l;@ensggé 5 Lticslslen 1'0§0R05Gmfd. Condenser ; 1 1 ‘glﬁ'ix'ff\'?&“"rﬂkmsn 250.ohms ** Ohm- co or 12 monthly payments of 16/3 .
eket—Wire. screws, fles eic., CASHorC.0.D. it~ resinta < 3 & ii peto-scott P t Magnst Speaker required add :
ket—Wire. s s, flex etc., z ST 1 X 30 - eto-Scott Permanen lagne peaker requir S
lV)\r’aI‘fr}-itCOP'\;eoqlf‘:r‘e“\lJOPel}LAR Carriage Paid. { '}‘f}c.c Nllgnfg "ggeaﬂ’éi‘idﬁﬂﬂéﬁnsﬁpc 50 2 6 . 15/-to Cash Price or add 1/3 to each monthly payment.
WIRELESS "—21/10/33 AND R L N oo T e SYRM
BLUE PRINT. If OSRAM . 065.mid tye 350 Cibul '; o
B.21, Class B. Valvel required 5 1 /- 2 deery O P iy 2 6 All Kit and Finished Instrument Prices exclude
Syaiyumlo Cash Frce. ! ﬁﬁ:ﬁnﬁgdemgﬁknlsn i 1 o batteries. Recommended ‘° S.T.500" Battery
. T ol 3 ne
H.P, TERMS: Complete Kit with Valve— 1 LISSEN -00005-mfd. mica condenser .. 6 Equipment : compyising 120-v0lt Drydex, Omnge
T pamiiiy etz S/ g i e L. SO70] pustiphl st Triangle, Tviple Capacity, 9-volt Dyydex G.B.
1a . - switches P
CONVERTS YOUR (B:omprlaes. S G F oo0s L BULGIN $.80 toxcle onoff wwitch 1 & Battery and Peto-Scoit 2-volt 45 amp. L.T. Glass-
aseboard ; 3 G. F. 0003 § 19 BELLING-LEE iyve R terminals 2 6 Paid
. mifd. Condensers ; 1 J. 3 CLIX wander plug 4% cell Accumulator. Cashor C.O.D. Carriage Pai
S-T-400 into the °°°’tp"se"-r ’IJ B]go?,%f_ ! BRITISH RADIOGRAM brackit 3 £1-11-3; or add 3/~ to First and each Monlhly
reset; 1 Telsen Dri .
new S T 500 "i'ransformer; 1 Telsan KIT " A,” CASH OR C.0.D. fs_ﬂ Payment.
Output Choke; 1 G | ]
fopin valve hods 2 Dubier 5,000 o 1 vat FiNISHED INSTRUMERTS
Resistances ; 2 Dubilier 10,000 ohm 1 wa €s1st- m 09 tt Walnut
bt PRI Ohmxte Soos it Condenser = S.T. 500, fehcompistoly capRetosScot maaut Consoletteogab nctt:onég(laeé; tlc;) s[ljeectx(}u?:gon Wr;th
‘o0s mfd. Condenser; 1 G. F.-0005.mfd. Condenser ; Table Cabinet! exact to Mr. John Scott-Taggart's Peto-Scott Moving-Coil Speaker.  Complete with
1 Lissen ‘00008 mfd. Condenser, 1 1.C.C. 1 mfd. Con” FIRST Specification. Aerial Tested ~ Complete  Veto-Scotf Moving-ioll Speaker, | Cow
denser ;1 B.R.G. Bracket; Wire, CASHorC.0.D, with Valves. Gash or €.0.D. £ I 0 _ 0 o 0 YOS sash oF 6.0.D 0
screws, ﬂlsl‘ili{‘i{ V\:'%I{I}:{L%(S)g Carriage Paid, Carriage Paid. Carriage Paid. =5 -
OF “PO " th 2nts o | L -
31/10/33, AND BLUE PRINT. or 12 monthly payments of 18]3 or 12 monthly payments of 21/-.
It OSRA\‘I,B .21 ClaEs ]i’; ;r)a.\e ] . T s -
required add 14/- to Cash Price e was Telophions : H
H.P. TERMS: Complete Kit with Valve—{ I PETC- SGUTT ¢0, LTD. 77 CITY ROAD, LUNDUN E.C.1. cifervei sacerr. - i
12 monthly payments of 5/3. R West End Showrooms : 62 !ﬁgh HO’gO';'lsogVKCI% " zelr Holborn 3248. H
Parts, Kits, Miscellaneoas H Dear Sirs,—Please’send  S.T.500 KIT ! A » 2 e ) = H
lMPURTANT Cgmponenls, Finished Re- E mec CASH/C.0.D./H.P.: S.T.500 KIT “B" S$.T.500 I;IIT 6:1{3p \;;ll:)l\:r:thouﬁ SPEAKER E
ceivers or Accessorics for Cash, C.0.D. or E tor which I cnclose £ d. CASH/H.P, Deposit, :
H.P. on our own System of Ea..y Payments. i NAME —T. N = . i
Send us a list of your wants. We will quote : e e o e P, 281033, &
you by return. C.0.D. orders valae over 10/- s ADDRESS........ = e s e g
sent Carriage cnd all Post Charges Paid. LI [

ANY ITEM SUPPLIED SEPARATELY —ORDERS OVER 10/- SENT C.O.D. CARRIAGE AND POST CHARGES PAID
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Special Beginners® Suppi t—Page 3.

ROADCAST receivers can
be divided into two
classes, viz. those which

obtain their current from bat-
teries and those designed for

' plugging into the mains and

known as all-electric sets. .
In some cases the high-
tension current is derived from
the mains, while the low-tension
supply and grid bias are ob-
tained from batteries. Receivers
in this category are basically of
the battery-operated type, and
the mains high-tension supply
could, if necessary, be replaced

‘ by a suitable battery.

Battery Sets.

In the case of the normal

Dbattery-operated set three dif-
ferent batteries are needed for
supplying current to the valves
and to maintain them in their
proper operating conditions.

The filaments have to be
heated up to a certain tempera-
ture before any electron emis-
sion can take place. Similarly,
the anodes have to ‘be main-
tained at a positive potential,
otherwise the valves will not
work at all. 0

Low-frequency amplifiers (not
Class B valves) and screen-grid
H.F. valves of the multi-mu
type are among those valves
requiring negative grid bias
on their grids in order that
efficient operation shall be
achieved.

The Filament Current.

The filament current in a
battery receiver is obtained
from an accumulator, usually
consisting of a single 2-volt cell.
This is because the valves used
in the vast majority of sets are
of the 2-volt type. The accumu-

H.T.
SUPPLY

H.T. bat-
teries are
composed of a
large number of
dry cells joined in
series, the total voltage being that of
one cell multiplied by the number

of cells.

lator used for filament heating is

called the low-tension or L.T.

battery.

An  accumulator requires
regular charging, and given
proper attention will provide
trouble-free service for a very
long time. When you go to buy
an L.T. battery you will prob-
ably be asked what capacity
you require.

This is because all accumu-
lators have a definite rating of
so many volts and so many
ampere hours. All single accu-
mulator cells give a voltage of

hour capacity.

If a battery of, say, 6 volts is
needed for any particular pur-
pose three cells are connected
so that their respective voltages
are added together.

But although each cell gives

The liquid used

and you must take care not
to spill any of this acid upon the
carpet or your clothes, because
it will eat the material away

2 volts, the amount of current unless yeu quickly neutralise its
it can supply is solely dependent | effects with ammonia or a strong

upon its ampere - hour
eapacity.

Suppose, for example,
the ampere- hour
capacity is thirty. This
means that it will, when
fully charged, supply 1
ampere for thirty hours,
2 amperes for fifteen
hours, and so on.

Similarly, a 6o-
ampere-hour cell would
supply 1 ampere of
current for sixty hours
and 2 amperes for thirty
hours. .

Now a valve filament
consumes current, hence
the L.T. battery must
have a sufficient ampere- |
hour capacity to supply
the current for ALL the valves
without having to be recharged
too often.

That is why the dealer asks
you what capacity you require.

You can figure this out for
yourself or, alternatively, put
yourself in the hands of the
dealer, telling him the number
and types of
valves you are
using in your
set

FOR L.T.

A Block ac-
cumulator of
the type used
for L.T.

INSIDE A CELL

soda solution.

If you are wise you
will find a reliable charg-
ing station and ask them
to keep your battery
regularly charged and
topped up with water.
At the end of this series
you will no doubt be
well equipped to carry
out many of these main-
tenance jobs yourself.

Next we come to the
high-tension battery. In
most cases this is a'dry-
cell unit giving a maxi-
mum voltage of 108 or
120, and provided with
tappings for intermediate
voltages. Those who use
high - tension accumu-
lators are usually in a position

regular charging and coliection
service.

The dry battery is by far the
most common source of H.T.
for the average battery-operated
receiver. A dry-cell unit consists
of a number of
individual cells

Suppose you
have a three-
valve receiver
with, say, one

in series (so that
their respective
voltages are
added).

A dry cell is

amp., and if you

of carbon, and

screen-grid, a = not really dry,
detector and a / because the ac-
super-power §g' e . tive material in
valve. Suppose, i N its construction
also, you look i N is a paste of sal-
up the wvalve M N ammoniac solu-
maker’s list and NN N tion. The sketch
find that the | zac gi 8‘ W [l 2.c | shows one form
S.G.valve takes |Case [ A\ W M case | of this type of
‘15 amp., the MR W cell. The case
detector'1 amp. VIR N is of zinc, and
and the super- VTSN A inside this is a
power valve ‘25 B N lining of sal-
amp. The total RN AN ammoniac paste.
filament con- MR N In the centre of
sumption is -5 EE g\\‘\\\\\)m\“\&;\ the cell is a rod

1NN A

I

‘.:‘

used the set for
four hours a day

3

this is separated
from the active

your valves
would consume
2 ampere hours
(half an ampere
multiplied by
four).
Therefore a 30-ampere-hour

This sketch shows the internal con-

struction of a dry cell. The positive

terminal makes direct connection

to the carbon rod seen in the
centre.

material (the
paste) by a layer
of manganese
dioxide. The top
of thecellis filled
in with pitch.

The cells used in high-tension

accumulator would last for about | batteries are quite small, and
two, irrespective of their ampere- | fifteen days before it needed |consequently the current that

| charging.

usecessusraTIsrINaNEnaesEassaafsanas

can be taken from them is also

3 ‘ small.

in an LT.
battery is dilute sulphuric acid,

joined together

But this is all that is
required of them, because they
| are only called upon to supply a
few milliamperes (a milliampere
is one-thousandth of an ampere)
to the anodes of the valves.
Nevertheless,

the super-capacity types having
larger cells than the ‘¢ standard >’
types.

ginner to see that his particular
H.T. battery is the correct
capacity for his set, otherwise
he may overload the cells and so
considerably shorten the life of
the battery.

The Size to Use.

power or pentode valves need
one of the larger batteries, and
it is uneconomical to use the
‘“ standard ” types. On the
other hand, the smaller sizes
will give excellent service with
one- or two-valve sets.

It is all a matter of current
consumption, and in the ab-
sence of experienced advice it is
a good plan to ask the battery
makers, telling them what valves
you have.

The third battery in the set is
the one used for grid bias. This
is a small dry-cell unit similar
to the H.T. battery, but having
only a few cells.

Varying Demands.

With some battery sets a 4}-
volt grid-bias unit is ample.
| With others 15 or 18 volts may
be needed. This depends upon
the valves used, the super-
power types requiring more
grid bias than the small-power
| variety.

A grid-bias battery will last
for a long time without replace-
ment, but if there are no means

GRID BIAS

" Agrid-dias battery

is similar in_counstruction

to that used for high-tension
supply, but has fewer cells.

of testing its voltage it is a
sound scheme to renew it every
six or eight months.

Too little grid bias, e.g. a
run-down grid-bias unit, causes
the valve to consume more high-
tension current and so throws a
heavy strain upon the H.T.
battery. Moreover, it may ruin
the valve, in addition to having
a detrimental effect upon the
reproduction.

Also grid-bias voltage should
never be adjusted while the set
is working. That is to say, the
low-tension supply to the valve
filaments should be switched off
before any of the grid-bias plugs
are removed. Thisapplies parti-
cularly to a power or pentode
valve and should be made a rigid
rule.

H.T. batteries-
are made in different capacities,"

It therefore behoves the be-"

Three-valve sets with super-

SacadssswsasENGASasuSassERANsSEEsEsians

sesssssssanusces 3
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REMEMBER, COLVERN SPECIALISE IN COILS

COLVERN LIMITED, MAWNEYS ROAD, ROMFORD, ESSEX.
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'I'HE AC SUMULATORS OF A NEW DAY

® Why re-charge

your L. accumitlea-

for so often?

&

Sectional view of the
famous “CHALLENGER.”’

Write for Explanatory Leaflet.

Reproducers
lead

It is on design and construction that the ultimate
performance depends—the dimensions of parts, their
correlation ; a quality of material, accuracy of
rmachining, skilled workmanship and the employment
of precisicn gauges and testing apparatus at every
stage to ensure complete uniformity.

Not only upon design, but also on the most scientific
production methods, depend the pre-eminence of
R. & A. Reproducers.

That is why R. & A. performance is the accepted
standard by which sound reproduction is judged and
why you should purchase an R. & A. Reproducer,
because ycu want this high standard of performance.

Your dealer will gladly demonstrate.
Prices range from 21/- to 70/-

A

IBI!ITAINS FOREMOST

® Yo can now

bave one that s the

same size ‘yet lasts

hwice

as long per

c/.mwge J

The secret is a new process

that enables active wmaterial
to be formed solid round the inside
of a lead cylinder (which is both the
negative and the tell’s container!)
without the aid of space- and -
weight wast-
ing grids. The
positive is a

centralcolunmmn.
Get a
2. Block

plate-less
accumulator
io-day —

R el
100,000M8PPY ., frve = o erva
listeners | are svimoez Zuud

already en].oymg this new freedom
from old-time battery restrictions.

REPRODUCERS & AMPLIFIERS, LTD., WOLVERHAMPTON

305

—REPRODUCERS— |

Holdens

BLOE K

| PLATE-LESS ACCUMULATORS
BLOCK BATTERIES LTD., BY-PASS ROAD, BARKING, ESSEX
T.A.S. B.b. €8
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TWO IN ONE.

THE following is yet another version
of a panel light; this time it
serves as indicator also. By placing
a cross on the bulb, onc line serves
as indicator with lamp on, and a quarter
turn brings the other line across, and
this serves as indicator with lamp off.
It can. of course, be used with one or
two dials.

To make the cross on the bulb,
proceed as follows: obtain a piece of
transparent adhesive tape, cut to
about the size of a shilling and make
six small cuts round the edge. Now
wet two pieces of black thread (each
an inch long) and place these on the

od
FRE

Making 2 panel-light serve two
purposes.

tape so as to form a cross. Now light
bulb, wet the glass, press tape into
position, and snip off surplus thread.
A very ncat and cfficient job will
result.

SAFETY SWITCHING.

THE following is a deseription of a
switch attachment desizned to
prevent tampering with the inside of
an_all-mains set with the “ juice ” on :
If the lid of the cabinct lifts com-
pletely oft it should be hinged. A
tumbler switch (of the wall-mounting,
not panel-mountiug type) is fixed on
the inside of the side of the cabinet,
3 in. from the top and 2 in. from the
back. It is connected in the lire
mains lead before the present switch.
It should, of course, be fixed so that
the knob moves up and down,
A.piece of card, about 6 in. by 4 in.,
with a flange along the short side, is
pinned to the back of thc cabinet,
with its surface parallel to the side of
the cabinet and lightly pressing on the
switch knob. The switch knob is
liberally coated with ink and the

Lonl Back Qt

The metal i3 simple to cut and bend,

cabinet back is closed. The path
traced by the switch knob on the card
is therefore marked on the card (sce
dotted line in sketch). A template is
then drawn as sketch.

Distance marked “a’ is the dis-
tance switch knob moves from *‘ off ”
to “ on " positions. This assumes that
the switch knob was up when the
tracing was taken. This is then cut
out in stout brass or aluminium. The
slot is best cut with a fine fretsaw.
The end is bent back at right angles,
as indicated, and the armn is screwed
in the position formerly occupied by
the card, and so that the switch knob
passes through the slot.

The switeh knob should be up when
the back is open. Then, as the door is
closed, the knob, passing along the
length of clot, will be pressed down and

| and practical radio idea.

the set switched on. Thus it is
impossible for the * juice” to be on
when the set is open.

ECONOMISING H.T,
CURRENT,
HAVING built & det. 2 L.F. sct re-
cently, and finding the voltage on
the anode of the detector valve rather

K>

MAaxirmusM
It reduces the anode volts,
critical, I sought to *“ kill two birds
with one stone.”

I disconnected the H.T. + cable
from the transformer ted to the

1f this home-made condenser is
connected between the aerial and the
aerial teriminal of the set, sclectivity
can easily be varfed by sliding one of the
metal plates in or out and thus varying
the aerial eoupling.

FIXING AERIAL MASTS.

THIS hint will probably be useful to

those who intend to make usc of
a handy wall for supporting the aerial
mast, instead of going to the trouble

- i,
“ I’::
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anode of the detector valve, and con-
nected the transformer H.T. terminal
instead to onc terminal of a 50.000-

A. Tiae wrong way.
B. The correct method.

ONE GUINEA 7F0R TI'HE VBEST WRINKLE !

Readers are invited to send a short description, with sketeh, of eny original

Each week £1 1s. will be paid for the best Wrinkle

from a reader, and others will be paid for at our usual rates.
Each hint must be on & separate sheet of paper, written on one side of the page

only.

Address your hints to the Technical Editor, ** Popular Wireless,’’ Tallis

House, Tallis Street, E.C.4, marking the envelope ‘‘ Recommended Wrinkles,”’
Will readers please note that the Editor cannot, in any cizrcumstances, guarantee
to return rejected Wrinkles, and that payment for published hints is not made

until ten days after they appear.

The best .Wrinkle in the October 14th issue was sent by Alan J. F. Green,

Penylan Pentyle, Port Taibot, Glam,, to

whom 2 guinea is being awarded.

ohm potentiometer which I mounted
on the panel. T then connected the
sliding arin of the potentiometer to the
nearest terminal at a potential of 120
volts (or more), i.e. the L.8 + terminal
of the set.” The other terminal of the
potentiometer was left frce. Thus I
did away with one plug, at the same
tirﬁe having a control of H.T. detector
volts.

A HOME-MADE PRE-SET.

A USEFUL pre-set condenser can
easily‘be made as follows.

A strip of stiff cardboard should be
cut to a suitable size (say 4 in. X 1in.)
and two strips of copper or other thin
metal should be cut to a slightly smaller
Size.

Terminals should be affixed to one
end of caeh of the metal strips, which
should then be fastened to opposite
sides of the cardboard by mecans of
rubber bands.

A gimple gadget for improving
selectivity.

of digging & deep hole and then fixing
stay wires from the top of the pole to
the ground.

When I first ereeted my pole in this
manner, I fastened it to the wall in the
way shown at A, which is the obvious
way of doing it ; but after the first gale
I found that the force of winit on the
aerial wire had dragged the 4-in. nails
from the wall.  After this experience,
1 erected the mast differentiy, by first
of all digging a small hole about a foot
deep and firmly planting the lower end

} of the pole in this.

| I then fustened it to fop of the wall
ag shown at B. By fixing it in this way,
the pull on nails, being indirect, is
comparatively slight, and iy aerial
system will now withstand the severest
galle. The pole is a heavy 23-ft. seatiold
pole.

LINEN-DIAPHRAGNM
LOUDSPEAKERS.

MANY readers who have constructed
double-linen-diaphragm speakerg
may have found difficulty in preventing
slight chatter on loud passages occur-
ring at the point where the two
| diaphtagms are joined. The following
I method will be found thoroughly
| effective.

Insert a paper washer between the
metal cone-shaped washer and the
linen on each side of the speaker.
| Then, when the two diaphragm centres
are drawn together, apply some
| Seceotine to each.
| This will soak through the linen to
{the paper washers, and the two
| diaphragms will be securely fixed
together, and any chatter due to slight
| looseness will be eliminated.

AN IMPROVED LEAD-IN

USERS of insulated lead-in wire arc
frequently annoyed by breaks,
disconnecting the aerial. The constant
swaying of the down lead chafes and
frays the wire until it snaps.
The writer has found that by using

ENELR]
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Try this for fixing your lead-in,

a piece of stout string, tied as shown in
the sketeh, this trouble s almost
entirely eliminated. The string takes
practically the whole strain which
would otherwise fall on the strands of
the lead-in wire.

STRIPPING INSULATION.

USEFUL insulation stripper can

be made up from sheet steel, as

shown. The usual stripper has an end-

on application. but in some instances
the one shown will be found- useful.

An ideal wire scraper.

As the jaws of the tool must be kept
in alignment a guide-peg is found
necessary. The tool will be found very
usectul in difficult corners and positions
where it would be diflicult to apply an
end-on stripper.

SHORT-WAVE CALIBRA-
TiO

OMMENCING at the right-hand
side with 0, T measured off on a
large graph sheet up to 600 millimetres
in tens. This is as much as one sheet
will hold, but extensions can be made
on other sheets at either end of the
scale or range. Up the right-hand side
of shext 1 marked off in tens 0 to 180
(the condenser markings).

1 mulitiplied the millimetres by 10
and then used the figures as kilocycles,
a range from 6,000 ke. to 12,000 ke.
now being available. 1 used Moscow
50 m. 6,000 ke., as 0 station, and
marked on sheet the point where it

.came in on condenser, and then Roine,

254 m., 11,810 ke. Drawing a line
through’ both points gave me an
approximate point for any intermediate
station.

(The line must be very carefully
and minutely drawn.)

(Continued on next page.)
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RECOMMENDED
WRINKLES

(Continued from previous page.)

A SAFETY DEVICE.

ERE is a radio idea of my own in

the forin bf a lightning, arrester

which I find guite practical in use and
quite inexpensive. A

All that is necded is.an old sparking
plug a strip of brass and a tin of suit-
able dimensiong—a cocoa tin about
24 in. diameter is quite suitable.

The brass strip is bent in L forma-
tion, length of basc being 1 in., vertical
portion 3 in. (see sketch), a hole heing
drilled at the top and bottom for
fastening on '* plug * and lead-in tube,
as shown.

Aerire
J_Oonnlenn
Brenss
Srew. || TERAn~AL
(%2 “wioe) | HERD

SPARKING
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AorusrGar 70
THICKNESS OF R

pressedl in. and finally connecied to
your “‘ earth.*’

A short piece of tlex from the earth
terminal of the set should be connected
to the plug, whiel) can, of course, be
disconneeted at any time from its
hardly pereeptible ‘“ carth point = in
the fHeor.

SIMPLE TESTING.

IN varions articles dealing with
trouble-tracing in stages, utilising
‘phiones. it is stated that they should
be placed in the anode leads of the
valves whose stages are being tested.
Now, this obviously requires breaking
a lead, ot leads.

Try it yourself.

It will he known that the signals
from one stage are applied between
grid and filament of the succceding
valve, therefore if ’phones are placed
in the grid and filainent sockets of a
stage, then (except where the preceding
stages are H.F.) the signals from the
preceding valve will (or won’t!) be
licard. This saves brecaking any wires,
merely neeessitating the removal of a
valve.

LONGER VALVE LIFE.

FOR the guilty, as well ag the inno-

cent here is a tip whichh makes it
impassible to pull out the grid-bias
plugs while the set is switeched on. Two

VistrinG Caro

Well worth making.

A hole is then drilled in the bottom
of the tin, through which the terminal
part of the ' plug ” is inserted.

The brass strip is then clamped in
between the tin and terminal head.

A length of wire should be fastened
round the base of the * plug” before
inserticn into the tin; this runs tucarth.

The deviee fastens on the lead-in
tube, asshown, and a coat of paint given
to the tin cnsures a permanent and
water-proof job.

HIDING THE EARTH.

IT is sometimies impossible to take
advantage of a good ‘earth*
without trailing unsightly wire round
the room. The following methed may
overcome the difficulty.

First consider where your best
“carth” is, and then decide how it
can be reached by running a lead
between the floorboards. Next secure a
small plug and socket, costing ahout
1d. or 13d. To the socket solder a
length of 16-gauge copper wire. Then
make a hole hetween the boards
sufficiently large enough to wedge the
socket firmly, sinking it just below the
surface. Its pogition should be
directly underneath the sct and as near
the wall as possible. The boards should'
now be gently levercd apart at intervals
with a  screwdriver, and the " wire

No more trailing wires.

springy brass clips (as per sketeh) and
a slight alteration to the L.T. switch
wiring are all that is required.

For the reader who is unable to make
the clips shown, two pieces of metal
whichmake contact when the lid of the
wireless cabinet is closed will do quite
well, provided the contact is reliable.
The idea is to make a break in the
L.T. wiring whenever the lid is opened
for the purpose of adjusting the G.B.
wander-plugs.

An excellent safety tip.

The G.B. hattery should. of course,
be elipped inside the set (it generally
is). Irrespective of the position of the
on-and-off switch, this method will
prevent the swing of excessive current
caused by removing G.B. plugs, and
thereby prolong the life of your valves. |

REMOVING BROKEN
DRILLS.
HEXN drilling a very small hole—
for instance, 4% in. (for 6 B.A.
tapping) in iron pamel brackets. cte.—
the drill often breaks off, and, un-
fortunately, flush with the surface of
the iron. To remove it, without in-
juring the metal and spoiling the
position of the hole, a good idea will
be found in the following :

First heat the metal slightly round
the hole and then diop a few spots of
acid (from wireless accuinulator) into
the hole where possible. In cooling,
the acid is drawn in and slowly attacks

Then, after five minutes or so, with
the aid of a pair of watchmaker's
forceps inserted.into the ilutes of the
drill, work the drill about, when it will
be found to eject itself quite easily.
Afterwards wash forceps and hole in a
solution of washing soda to “ kill ”’ the

acid.

When the hole is now tapped it will
be found to give a full thread: thus the
amount of metal removed is infinitesi-
mally small.

For brass, use the same plan, but
dilute nitric acid instead of sulphuric
acid.- because it will act more quickly.
To handle the acid use an ordinary
fountain-pen filler and also for forcing
;,lhtla washing soda solution down the

ole.

CONNECTION PROTEC-
TION.

IN order to maintain the efficiency
of an *“ earth ™ it is desirable that
where the earth wire joins the con-
ventional earth tube, nsually under a
nut and bolt, it should be protected

Sfrowertead 7im

-

It prevents corroded joints.

from the clements to avoid corrosion
and the ingress of dirt. A simple
way to effeet this is to place a dis-
carded shaving-stick or other round
tin over the end of the earth tube and
wire, the latter being bent down so
that water cannot reach the actual
junction of wire and metal.

ACCOMMODATING THE
ACCUMULATOR,

A HOLE is cut out of the end of the
baseboard the same size as the
base of the accuiaulator. TInside the
set, if the loudspeaker is beneath the

il
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j the metal and the drill.

Spilled acid is avoided,

set itseli, a wooden batten can be
fixed as a rest for the accumulator.

The batten, which runs from thn
front to the back of the cabinet, should
be fixed about a distance of 1 in.
less than the length of the side of the
accumulator from the bascboard. Tor
instance, if the side of the accunulator
is 8 in., the distance from the bascboard
should be 7 in.

The accumulator is then in a sunken
position through the baseboard, leaving
room for an output ehoke or a trans-
former to be flxed against the side
or back of the cabinet.

EFFICIENT “ GROUNDING.”

A NOVEL and efficient earth is
easily constructed in the follow-
ing manner.

[ sead Or Copper e ™ Be
Hammened Fal

Easily made and effective.

A length of common lead tubing is
obrained and is joined to the carth
wire by stripping an equal length of
the wire of its insulation and threading
the Dhare wire down the length of the
tube. This is then hammered flat, and
the two ends of the tubes sealed with
battery pitch.

One of these earths that was in use
for several years, when examined, was
in very good condition, due,'no doubt,
zogehe careful sealing of the cuds of the
11be.

A HOME-MADE BAFFLE.

ONE often finds while trying to
make a hatlle that the tunber
nlerchant cannot supply a board wide
enough.

For your loudspeaker.

Here is a simple and cheap way of
overcoming the difficulty,

Buy the widest boards possible;
tongue and groove them, fllling grooves
with glue when fixing; cover the front
with plywood. This can now Ule
polished and will look and work likc a
one-piece baftle.

REMOVING A TURNTABLE,

| DIF_FICULTY is often experienced

in removing the turntable from
the spindle of a gramophone motor,
especially if it has got “ bedded down *’
through long usage. I find that this is
greatly simplified if a piece of wood is

An even pull does the (rick.

put on fo the top of the spindle and the
turntable and wood pressed together,
a3 shown in sketch. This method also

stobs unnegessary strain being put on
the spindls shalt.

.
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BUY DIRECT FROM THE

supplying them direct, eliminating, therefore,
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EASIBILT
CONSTRUCTOR

KIT

FAGTORY Having just acquirefi a large, modern component Factory,
] we are able to assist S.T.500 constructors considerably by
the usual middle-man’s profits. This saves you up to 331% on the cost of

building your S.T.500. Build with co;:nplete confidence an N.T.S. Easibilt Constructor Kit. In addition to these advanta-
geous features, every component part is matched, tested and fully guaranteed. Complete down to the last screw with FREE

FULL-SIZE BLUE PRINT AND COPY OF *“POPULAR WIRELESS,” OCTOBER 21, 1933.

N.T.S. S.T.500
COMPONENTS SAVE YOU MONEY
SENT GASH or C.0.D.

N.T.S. Differential
Condenser.

N.T.S. Class B
Driver ‘I'ranstormer

T.S. Class B 6/_

N.
C.) Output Choke

g N.T.S. Baseboarad
@ Trimmer.

M.T.S. Super L.P.
Transformer.

Coils. . Postage Paid
‘on all orders :

HN.T.S. Valve
older.

- N.T.S. Slow-Motion
N.T.S. Fixed Condenser.

Condenser,

= ////////I/ s,
17k

. Wi //

and copy ** Popular Wireless® S.T.500

issue.

GUARANTEED MATCHED AND TESTED P

THIS LIST OF PARTS SAVES
A__ THAN A GUINEA

YOURS FOR

Balance in 11 monthly
payments of 6/9

Comprising Kit of matched parts
. as listed, including ready-drilled
Fanel and terminal strip, S.T.500 Screen,

THESE PARTS are MATCHED,  fes-sontegmiet boprong|

int.and € L i 1
TESTED AN D G U ARANTEED g?:e ‘E?lr;? Bl}l.ess o\%lges m?f%:ll;inetl.re eCS:sh
e 3

or .0.D., Carriage Paid.

L PETO-SCOTT plywood bascboard with Metaplex ] - ) orl2monily o /Q
soction, 167 X 127 i S P .. 1 9 £ 0 M payments of -
N.T.S. panel, 16" X 7/ X %¢”, rcady drilled ... 3 O
g'.i"g %‘.‘T,Spolscge_cn = i T J w18
.T.S. terminal strip, ready drille o . 9 Si 3 As Kit 2
N.T.S. bracket for tone control condenser ... 3 KIT 2 {,‘“sc iB}\lcb]u%}. KIT 3 bui ]with
2 N.T.S. 8.1.500 coils - 6 0 ing 4 specified valves Pelo-Scott  Specified
Nit.ll..sd" ﬁlow-motxon -0005-mid, tuning condenscrs o only. Cash or C.0.D., Consolette  Cabinet.
with dials o 20 M oaig i g s
3 N.T.S. -0005-mfd. solid diclcctric reaction con- Carriage Paid, S{y’g]:; Ollza?d'o'n" 08,
densers ... .. . . . e o o .. 46 £6 " u . u y .
N.T.S. -0001-mfd. differential reaction condenser..1 3 . 1 £6 H 19 H 6
ggg l;OO(I’E-mfld. dlﬂe{elbtsgll 1‘c¢rx(zl:tlon lgondpnser.. ! g or12monthin 1 1/ 0,.12,,,0,,””,,1 2/9
.T.S. baseboard pre-set - -mfd, condenscr = L
N.T.S. baseboard pre-set -00005-mid. condeaser... 9 payments of payments of
§¥§ g{ass }? dr(ivcrt' t{;aas!ormcr, ratio 1-1 ... 7 @
.T.S. Class B output choke... SR . = 6 0 i i
As Kit 2. but with Peto Scott
ggg gugqrcﬁ;:i\(re\sr?rm? 5 4 2 g KIT 4 Spceified _Consolette Cabinet. Cash
2 N.T.S. d-pin valve holders .. | .10 or €.0.D., Carriage Paid,
W.B. “ Universal >’ 5-pin valve holder .10 £7 . 8 " 6 or 12 monthly 13/6
gl}rAsngM E‘AB&SFH Z-;;{iu valve holder 3 i g . . paymenta of -
.T.S. disc type -F. choke .. . M- Moving-Coil Specaket
§¥§ i.meft. 1Cﬂg( ’;Y“g ;“'b’é‘oewds iatan i g {-gquyr%l;imaanggtlh.g:?nfg Cas%“i"iicénor ]‘.’3L o
2 T.S. l-watt metalliso, g -ohm resistances ... i o v yment.
2 N.T.S, %-Sxéatg metallised 10,000-0hm resistances... 1 g fitst and cach monthly paymen
1 N.T.S. -ohm resistance ..
N.T.S. 2.mfd. fixed condenser . om . T oo .20 R o
N.%.S. ldl&gd. ff(iixci! go?dcnserz S s | % (3] FIN|SHED INSTR“MENT
N.T.S. -mfd. tubular condensers .. ) 6
N.T.S. -0005-mfd. tubular condenscr .. 9 g Agscmblcd from N.T.lsi cont)]xlxmvlgxllvt:s ::g
N.T.S. -00005-mfd. mica condenser . 6 broadcast tested, comp% (l!)‘ch. e
2 N.T.S. push-pull on-off switches 1 4 i speeificd Peto-Scott Table Cabinet.
1 N.T.S. toggie ({n-oﬁ switch ... . = } g or C.0.D.. Carriage Pzz’ld, .
10 N.T.S. terminals .. .. .. o S . or 12 monthly
Flex, screws, 3 wander plugs, connecting wire, cte 2 0 £8 : 9 : 6 payments of - 15/6
15 As above. but Ready to Play in Peto-Scott
L ACASHEORSCIOD S L0 S;:?ﬂca;ﬂ?!é Walnut Consolette Cabinet with
Separate items in this Kit seat Cash or C.0.D. Orders ove Peto-Scott Permanent Magnet Speaker. Cash
10/- sent Carriage and €.0.D. Charges Paid, Parl Kits or C,0.D.. Carriage Paid, £9.15.0, or 12
value over 40/-, on Easy Terms. Send for latest lists. monthly payments of 18/,
MAIL ORDER ONLY. NO CALLERS.

- A New Timnes Sales Co Rty

! Please send me N.T.S. Basibilt S.T.500 Kit........ for which I enelose £........cc8.en .
i Cash/Deposit.

i NAME.....
{ ADDRESS........

vonresennnans P.W., 28/10/33.
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TWO NEW SWITCHES i |{ A NOVEL VALVE HOLDER
% X it

THINK that of all types of switches the “ toggle”

I is the neatest and most generally satisfactory
and the push-pull (or the majority of them) the
crudest.

There is an attractive phrase, “a touch of the
switeh,” which is often employed in eulogising
electrical apparatus. It envisages a light tap with
one finger whieh at once makes the gear spring into
action or causes a complete change of conditions.

But it certainly does not apply to some of those
stiff push-pull switches which need to be yanked out
like a dentist drawing a horsc’s tooth, and driven in
with such force that the panel sways back with
creaks and groans.

They are as much the relics of the stone age of
clectricity as the toggle is representative of modern
technique. Bulgin makes some beantiful little toggles.
You know what they are, of course ; outwardly, at
least, they rescible miniature light switches. And
in that they work with erisp up-and-down motions
they are familiar to handle to anyone whose house is
wired for electriclty. [

This, to my mind, is a great advantage ; the kind
of standardisation that is sensible. I always use
toggles for on-off purposcs. Hitherto they haven't
been available for tnuch else.

But now Bulgin has produccd one of the double-
action, double-pole, double-throw type which has
many uses. And it retaing the simple, easy, crisp
action that is the hall-mark of the good toggle.

No half-way positions are possible ; it snaps over
to onc side or the other, and that is that. .

1t is rated at 1 ampere. 250 volts, whiel, in itself, is
rather wonderful for zo small and ncat a device.

The prick is 2s. 3d.. and that includes a metal
indication plate bearing the words. RadioiGran_\."
» On Off,” and any other of several alternative
markings.

The same mechanical principles which make these
Bulgin toggles so successful, and a similar high
degree of clectrical reliance, are to be found in yet
another new Bulgin switeh.

Heavy duty anode resistances, and double-pole
double-throw toggle and rotary switches of
Bulgin manufacture.

This is a rotary-action mains-niiniature switeh. 1t
has a handsome walnut knob arranged for rotary
operation. TIts action is perfect.

Rated at 250 volts 3 amperes, this switch costs
18. 9d., and it can be supplied with a longer bush for
panels up to 1-in. thick, if desired, at 2s., but tlicre
are no indicating plates in either case.

T have tested both these new Bulgin switches for
fiash-over and insulation resistances, and find them
completely O.K. And I would like to take this
opportunity of saying that of a number of Bulgin
switehes which I have had in constant use for some
long time none has developed the slightest fault.

Yet another recent addition to the now widely
comprehensive Bulgin range is a Heavy-Duty Anode
Resistance.

This can be obtained in numerous values from 300
ohms (this can carry 270 milliamperes) to 40000
ohms (with a current-carrying capacity of 25 milli-
amperes).

The component i8 equipped with terminals, unlike
the above-mentioned switches, for these have only
Toldeting tags, and is designed on partienlarly robust
ines.

The =¥ ading is accommodated on a grooved por-
celain tormer. 'We have already used numbers of
thesc Bulgin resistances with entire success.

Tn'an age of radio, when the valve, as never before,
dominates almost every sphere of progress. the
Ostar-Ganz Universals stand out as worthy of very
special consideration.

Anyway, that is my personal opinion, based on
very recent experiences with sets and amplifiers
using them.

Their versatility, the fact that they enable one to
design a set equally suitable for either D.C. or A.C.,
is a guality of great immportanee. But it must not be
allowed to over-shadow the fact that Ostar-Ganz
vilves are good purely as valves.

The rather special treatment they demand in
respect of smoothing is ellminated when an.ingenious
valve holder that has been designed for them by
Ostar-Ganz is uscd.

It is a gquite inexpensive, simple component, but
embodies special shielding.

A portion of this comprises a small vertical ghield
which divides the sockets. You can clearly sce it
in the accompanying view of the pieces comprising-a
complete holder.

Made specially for Ostar-Ganz ** universal ?’ mains
valves, this holder has a special shield between
some of the sockets.

This shield continues and completes the good work
(‘ltonff by a shicld which runs up the base of the valve
itself.

Practical experiments reveal that the scheme
functions admirably. Freedom from hum, even with
high magnification, is given.
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WEARITE COILS
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The great revival of the superhet is now a matter
of history, though there are probably some readers
who do not realise that there was a superhet renafs-
sance. They may even think the “ super’’ is a
modern thing that was steadily developed in the
way, for example, that the all-mains set progressed.

Wearite (riple-coil unii and intermediate coils
employing iron-core coils.

But we had our supers in the earlicst days of
broadeasting. 1hen the system fell from favour and
for vears languished in an obscurity bordering on
extinetion.

Giving credit where credit is due, T believe that we
owe quite a deal to Messrs. Wright and Weaire for
the great revival. Anyway, they very actively
assisted by introdueing apparatus and ideas that put
the super firmly on its feet again.

It is, thercfore, appropriatc that Messrs, Wriglt
and Weaire should be among the first to apply the
new iron-core technique to a triple-coil asscmbly
particularly suitable for this and other up-to-the-
minute designs and to intermediate transformers for
superhets. These latter are skilfully designed com-
ponents, and on test we have found them perfectly
satisfactory in everv way.

They are admirably constructed and are unusualiy
compact; that is for coils as such. Advantage has
been taken of the fact that cfficient screening can be
cmployed with small physical diroensions.

The switch action of the triple coil assembly is
definitely good. It is curious how many componcnts
of this nature have fallen below standard on account
of what is after all little but a mere mechanical
detail.  But the Wearite assembly does not.

OME construc-
tion is now in
fullswing. The

various R.M.A. ex-
hibitions are over;
all  the carcfully
guarded secrets are
out, and “P.W.,” by
the publication of
Mr. Scott-Taggart’s
latest and greatestset
—the “8.T.500"—
has given the greatest
boost to home con-
struction that the Indlistry has ever known.

Now is the time to buy and to build.
While it is true that home-construction is no
longer a seasonal pastime, there is inevitably
a certain amount of hesitancy (and very
wisely s0) immediately before the dawn of
radio's “New Year” But now, very
definitely, the slogan everywhere should be
“ full steam ahead.”

It may perhaps be wondered why 1
should be so keen to press the matter. As
a matter of fact, to whatever extent I may
be inclined to press the matter, you can
take it from me that it is in your own
interests. That is the idea of * The Link
Between,” and from information which
has come to hand, as a result of my
various trade Haison activities, there

"7 BYG.T.KELSEY

Weekly jottings of interest to buyers

is_a possibility that
prices may rise.

I don’t say that it
is definite, in fact,
anything that can
be'done by “P.W.”
to maintain on an
economically sound
basis the present low
levels—even, if pos-
sible, to bring them
still lower—will
most certainly be
done. That is a
matter that depends very largely upon the
prices of raw materials. All the same, there
ts just the possibility, and since nearly all
the new scason’s secrets are now out, there
is absolutely no reason for waiting any
longer.

Increase of Set Prices ?

This-timely hint applies particularly to
readers who may be contemplating the
purchase of a cormmercial receiver. I have
heard from several reliable sources that
there is a distinct possibility of set prices
going up within the next month or so.

Frankly, and to express my own point
of view, I should be very surprised if any
advances are actually made, either in the

(Continued on page 376.)
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NON - MICROPHONIC
DETECTOR. Filament current
0.1 amp. Amplification Factor
27. Impedance 18000 ohms.
Mutual conductance 1.5 m.a./
volt.

PRICE 7/~

ECONOMYDRIVER. Filament
current.1amp. For120v. H.T.:
Standing anode current 1.7 m.a.

approx. Working grid bias
4% volts. Mutual conductance
1.8 m.a.[volt.

PRICE 7/-

DOUBLE TRIODE ‘CLASS B’
OUTPUT. Total filament
current0.2 amp. For120v. H.T.:
Standing anode current 1.65
m.a. approx. Working grid bias
4% volts. Average anode current
6.0 m.a. Intervalve transformer
ratio 1.25+—1.
PRICE 14/~

3.3

NEVER BEFORE

ATTAINED IN
BATTERY RECEIVERS

A trio of 2 volt Valves which lifts the
standard of Battery Set performance
to an. entirely new level of UN-

DISTORTED POWER.,

Complete absence of microphonics—
" due to the multiple anchored Wemblcy
Filament fitted to the Osram HL2.

Maximum economy in H.T. current
consumption and high sensitivity —
due to the efficient characteristics of
the Osram L21.

Great volume with pure tone on all
types of broadcast, whether piano
music, speech, or full orchestra — due
to the unique low impedance design
and .duplicated grid construction of
the Osram B21.

WRITE for the
QOSRAM VALVE
GUIDE (1933-4
Edition) sent
post free.

MADE IN ENGLAND
SOLD BY ALL RADIO DEALERS

Adet. of The General Electric Co. Ltd.. Magnet House, Kingsway, London. W.C.2.
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NOWS THE TIME FOR

B BUILD YOURSELF THE

& Some American Stations which can
. be received with certainty:~
CIN(INATI'I HEXAL - PITTSBURGH HEXA

— BOUNDBROOK NJ #3X. & Hoxl

: | = SCHENECTADY W2XAD

PARTS WITH
RATE

4VAI.VES COMPLETE
RICA

o s 10! Q FUROPE

[TRIUMPH OF NE

SKYSCRAPER o0
ALLWAVE ALLWORLD | ,'sET

RADIO /

GREAT

TELLS EXACTLY WHAT
TO DO AND OPENS

TWO NEW WAVELENGTHS
: TeHOR Y
TO HOME LISTENERS | Srgr Q7

LTR ’
gntﬂx?‘ @m]

4 3 3 ; % g [
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;. . 4 - . »
3 = 3
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. » |
‘o 24
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4 WAVELENGTHS
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SHORT- WAVE LISTENING

ALLWAVE SKYSCRAPE

At lasttheday of All-World Radio has arrived,
and you can build with your own hands the first

receiver to give you not only England and s UCCE ss Is C ERTAI N.;
Europe, but America and-Australia direct. The ;
Lissen All-Wave All-World Skyscraper 4 tunes

from 12 to0 2,100 metres. It brings two complete CET TH E CHART AND
new wavelength ranges within reach of the
ordinary listener—stations ‘and pPregrammes i x
which before he was never able to receive— JUDGE FQR YOUR‘ELF
Ultra:Short ‘and Short-Wave transmissions

from'the ends of the earth.

TOMPLETE  WITH WALNUT
CABINET AND MOVING-COIL
LOUDSPEAKER.

£8.2.6

And remember you get these stations through ‘Double
Balanced Pentode Output giving brilliant - reproduction,
on a Moving-Coil Speaker—as much- ‘power as-a” Mains
Set* from ordinary high-tension batteries. - Lissen have
made this - All-Wave All-World radio available to
Home Constructors first, because it brings back the
thrill of conquest to hear America ' and Australla
direct on a set you have built yourself, it makes you
an enthusiast to realise what a wondérful thing you
have created! And when you see the Great Free Chart
of the All-Wave All-World *“Skyscraper 4,” which tells
you how to build it and how to work it and why it gives
such marvellous results, you w1ll agree at once that
it will be wise of you to build
for yourself rather than buy a

factory assembled receiver which
cannot give you these new and in-
triguing short-wave stations. The
FREE CHART simplifies everything;
there are plctures of every part,
with every wire numbered; every
hole lettered, every terminal
identified. YOU CAN'T GO WRONG!
But getthe Chart and see for your-
gelf—then build the Lissen All-
Wave All-World * Skyscraper 4,”
the SET THAT SPANS THE WORLD!

POST

| THIS
(OUPON

To LISSEN,LTD.
Publluty Dept.,
Isteworth, Middlesex.
Please sextd me FREE
CHART of the All-Wave
All-World ‘Skyscraper.’

WAMEL, Sl

ADDRESS,.....neerssinerirs

P W. 1234
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ARIEL CONTINUES HIS RUNNING COMMENTARY ON RADIO

(Continued from page 331.)

They are -well organised and seem to

have plenty ’of time and money for their |

hobby. I should like to see something
organised in this country. which "would
ensure emergency communication.

Bouquet from Back of Reyond.

HERE, so far as we can decipher it, is a
note from an esteemed citizen of
(illegible), in (we think) Portuguese

East Africa: “ Dears Masters Poplarys,—
Making oportunes:
of to inscribe
primary cartel to
excellenz wirelees
jornal. If you
pleas. Thanks so
much. Yes. Was
desire to makking
muzic-receval,thus
to harks to mu-
siques allover ter-
rastriel glob, but
fearfully sadness finding non battriss attain-

A Missing Word.

ASTER J. C. W. (Colwyn Bay) invites
my attention to a reference by a
coroner on an e]ectrocutlon case to

¢ a current of over 200-volts.”” Have I ever
heard of a current of 200 v.?
word  pressure,” old son, and ‘the matter
will not be so very bad. Experts like you,
me, and Marconi must not be too severe
with coroners.

Why, I once heard a mere common
banker refer to the air-waves which ran
down his aerial, and all T did was to ask
him whether he had ever caught the little
beggars running up !

&

} Fibre Needles.
AM indebted to.J. 1. C. (Forest Hill,
-8.E.) for the information that there is
a fibre gramophone needle, suitable for
use in a pick-up, which will play up to
six of the heaviest recordings without
requiring to be sharpened.
I shall try these, provided that they ‘i
my pick-up, and report the result. I hope,
however, that I shall not lose in crispness or

able for here. K

“ Why not do poplars wirless 3
indicate . merchantes display
battriss to thees toun? We
have monnay for pay.” Poor
bloke! 1 advise him to sit
back ahd thank his stars
that he has “monnay,” even
if he lacks “muzic” from
the “ glob.”

“Ariel”” as Knight-Errant.

HE Mormnnr Post” thinks

it a little ungracious of

Lady Snowden to attack
women announcers, she having
left the B.B.C. It certainly
would have been improper for
her to have done so in public.
while she was on the Board,
but why should she not now
if she thinks that their voices
are not, as a rule, ‘suited to
the microphone ? - She has
many supporters of her views

Jones :
their - seats.’
Brown :

0phmls{:

on the wireless,

SHORT WAV ES

‘When friends come in and listen to my radio they are simply giued to

What a guaint way of keepmg them there!

2 It is stated that having the ears pierced is a cure for defective eyesight. A
¢ correspondent who has a wireless and gramophone enthusiast living next door to
him says he has unwillingly persevered w1th the treatment for years.

.
G-g-g-good—m-m-m-m-mormng, M-stter S-Studio. M-M- Manager.’ H
D-d-Jid“you adver-tise for a g g-good r-r-r-radlo an-n-nouncer ? H

A farmer, writing to the Press says he thoroughly enjoys the Children’s Hour
It would be a graceiul response if some toddler were to write
expressmg the interest he (or she) takes m the Fat Stock Prices.—‘¢ Punch.”’

A radio set has been invented which can be attached to the back axle of a bicycle.
The next thing we shall hear is that someone has designed a set to broadcast
the - Children’s Hour to perambulators

*

¢ Here is, in process of development, an education of the best kind ; by not
abusing its privilege of.supplying the public with unprejudiced facts from which -
to gauge,the truth for itself, broadcasting cannot help but build a better-informed
society,”” we read in the ‘* Radio Times.”’
But does it P

There issues from the B.B.C.

A standing rule that those who chatter
Into its microphones shall be

Debarred from controversial matter-
(Although it doesn’t seem to tether
The gentleman who talks about the weather).

* * *

amongst listeners.

Yeisueaw

Genuine Diehard Story.

AN you believe it ! I met a man to-day
who was “ thinking about getting a
radio set.” He said that neither he

nor his wife is very anxious to have one,
but the maids might like 1t—and could-
he have one
which could be
switched on to
‘the - kitchen and
switched off the
drawing-room. I
allayed Lis doubt,
but did not at-
tempt to make
him a convert. )

This kind of chap must be left to work
out his own salvation. As he is an LL.B.
and a chartered accountant, with no ear for
music, 1 presume that You forgive my
diffidence. - I'suppose he is the sort of man
that spends a hectic evening in analysing
the balance sheet of the Gas Light .and
Coke Company !

brightness or detail what I hope to gain by
way of surface quietness. No one has
commented on my suggestion for an agate
needle. What does J. L. C. think ?

Another Crystal Diehard,
H.-T. (Cleveland Square, W.2) asks
- why I have “such a down on” the
crystal. He still uses one, in com-
bination iwith an.ancient pair of French
phones! I have no more objection to
crystal-phone reception than I have to
the flint-steel tinder box, the stage coach,
and the hour glass and other obsolete
devices. I could, however, write a page
about why I prefer valves and an M.C. loud-
speaker.

Moreover, during the war I had so much
companionship from phones that my poor
cars shrink at the very mention of them !
Icongratulate W. H. T. on hisluck in getting
all the radio he needs without any upkecp
costs. His luck, however, prevents him

from entertaining a roomful of friends !

Add the

susssessssssssvosssEnn """‘K

A golden rule, and one that I'd
Extend to atter-dinner speeches,
And also like to see applied -
Inplaces where a parson preaches ;
Because the helpless hearers lack
The opportunity to answer back.

Brazil' No Home for Crooks.

ABOUT that Brazilian police wireless !

I had the luck to get some accurate

data from the Marconi people, who
did the job. The idea was to provide inter-
communication
between the cen-
tral * police-station
in Rio de Janeiro
and provincial
police-stations and
motor-cycle pa-
trols; also com-
munication be-
Tween the Rio
marine police-
station and ships
in the harbour or at sea.

All this has been worked out and executed.
The Rio central station has two telegraph-
telephone transmitters (medium and short-
wave) and two receivers. The medium-
wave set can be used for broadcasting a

¢ police hour ” when news about lost-and-
found persons and goods, traffic orders and
new regulations is radiated.

The Complete Crime Disturber.

HE short-wave station can
communicate with all
the Brazilian states and

many foreign countries. More-
over, there have been installed
seven ~other short-wave sta-
tions : one at the H.Q. of the
"Marine Police of Rio, four af
strategic points for police opera-
tion in the Federal District
and two in police Jaunches.
The road-patrol service com-

prises s8ix “motor-hikes and
sidecars, with sending and

receiving sets which are in
constant touch with police-
stations.

All this anxiety for poor,
honest crooks—just because
Marconi would mess about
with electric sparks at Bologna !
Is it fair ? Well, we’ve got to re-
member that crooks as a whole
have already used radio to aid
them in their nefarious schemes!

Northward Ho!
T Vadss,” Norway, they are building a
‘broadeasting station which is said to
‘be the most northerly of all, with
icicles twelve feet long on the aerial and a
chorus of seals.
Intensive re-
search. has re-"
vealed to me that
Vadss stands on
Varanger Fjord ;
further research on
a map indicatesi§
that it is in or
about latitude
74 N. Ttis a 10 kw. station, and will relay
Oslo, frost and polar bears permitting.
“ Excuse me, but your reindeer is eating
my lead-in.” Quf ! I prefer our right little,
tight little heat-wave, even 1f it does mean
a tew more crackles.

ARIEL.



TELSEN
BINOCULAR HF CHOKE
'g PW b’ff Mr. JOHN SCOTIT-TAGGART

for the PW.

lHllustration below shows the position
occupied by the Telsen Binocular H.F,
Choke in the bailt-up *‘S.T. 500.°

alike concur in their choice of the Teisen

Binocular Choke where lasting efficiency
at low cost is the first requirement. Its external
field is negligible, with a very
low " self - capacity, while its in~
ductance is as high as 180,000
micro-henries ~ ~ ~ - . - =«

EXPERT designer and home constructor

TELSEN ALL-WAVE TELSEN STANDARD  TELSEN SHORT WAVE
SCREENED HF. SCREENED H.F. SCREENED HLF. TELSES STANDARD ~ TELSEN SHORT WAVE
CHOKE - » - '4/6 CHOKE - = » = '2/6 CHOKE - = » » 3. HF.CHOKE - - 1/6 HF.CHOKE » « 2/6

TELSEN FOR EVERYTHING IN RADIO

ANNOUNCEMENT OF THE TELSEN ELECTRIC <CcO., LTD. ASTON, BIRMINGHAM



Tle Editer will be pleased to
cersider articles and photographa
dealing With oll radio subjects, bul
cannolt acceplresponsibility
Sfor manuscripts or photos.

_ Every care will be taken to return
MSS. not cccepted for publication,
A stamped and addressed envelope
must be sent with every article.

All Editorial comimunications should be addressed 'to the Editor,
POPULAR WIRELESS, Tallis House, Tallis Street, London, E.C4.

All inquiries concerning advertising rates, etc., to be addressed to the Sole Agents, Messrs. John H. Lile, Lid.,

4, Ludgate Circus, London, E.C.4

The constructional articles which appear from time {o time in 1his journal are L
and experimental work carried out with- a view to improving the fechnique of wireless reception.
the informalion given in the columns of this paper concerns the most recent depelopments in
some_ of the arrangements and specialties -described may be the subjects of Letters Patent.

the outcome of research
As much of
the radio world,
and the amateur

and the trader would be well advised to pbtain permission of the patentees fo use the patents before doing so

" QUESTIONS AND
ANSWERS

“THE SET IS TOO LIVELY.”
G. M. (Birmingham).—* The set is too lively.
It is an A.C.3—8.G., detcctor and power—
and as soon as I connect aerial and carth it
goes into oscillation ; but it is very sensitive,
and without any acrial I can hear a lot of
stations.

“ Another thing which I do not undcrstand
is that if T put aerial lead to a -0001 fixed
condenser and the other side of this to the
terminal on the top of the screened-grid valve
it works fine as a two-valver.

“ What can I do to make the 8.G. stage
work as it should ? ”

It would appear that there is undesirable inter-
action betwecn the 8.G. and the detector. stages,
and the usual cure for this is to increase or improve
the screening. Are you using the correct screening
(and screened components, if these were recommended)
as prescribed for the original model ?

If coil  cans are used see that they make good
electrical contact with the metal bases. If a simple
metal screan of.the.vertical.type.is employed make
sure that it is properly earthed and that any foil
on' thé baseboard, etc., which is used for screening is
soundly connected, as it should be.

Sometimes the frame of a condenser is left *“ in the
air " instead of being earthed, as the designer in-
tended, so this is another point’ to watch for.

In general, all the ** earthed ” wiring is important,
clean contacts and sound joints being ecssential,

*

DO YOU KNOW~—

the Answers to the following Questions ?

There is o “catch’ in them ; they arc
just interesting points that crop up in dis-
cussions on radio topics. "If you like to try
to answer them, you can compare your own
solutions with those that appear on a follow-'

ing page of this number of “ P.W.

(1) What foreign stations are now the London

' Regionel’s neighbours (i.e. occupying
the adjace‘nt wave‘]engths)‘?

sssnsensancanaf

(2) What is the voltage of one of the cells
of an H.T. or grid-bias baﬁtery ?

(3) If a -0003~-mfd. condenser were connected
in series with a 2-mfd. condenser, would
the effective capacity of these two.be

high or low ? H
LLLD 4

Because with a high-amplification receiver it. is
necessary that all the screening should be effectively
at earth potential.

In general, also, it is vital that the general layout
and run of the wires should follow those of .the
original design, any considcrable departure being
likely to introduce feed-back trouble of the kind you
are experiencing. r

Similarly it is imperative that the aerial lead-in

wiring should be well spaced from the detector and
low-frequency end of the set and from the.doudspeaker
and its leads.
. The .observanc: of these precautions prevents
instability nmless the . valve-operating conditions
(especially of the S.G. valve)-are incorrect. But if
the specified valve and power supply are used there
should be no difficulty on that score,

WIDE DIFFERENCES IN THE CONDENSER-
DIAL READINGS.

V. A. B. (Stockport)—* Where I was
staying on holiday they had a three-valver
which was so good that I took a copy-of the
diagram (circuit, with values) to get built up
on return home.

Tt is a great success, but the two tuning
condensers are fifteen degrees different” on
most stations. ~ Is there anything I can do

RIAL
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the difference between the two systems lying in the

7

values of the leak and condenser and of the high
teasion applied.

USING UP THE OLD HIGH-TENSION
BATTERY.

W. W. C. (Sheringham).—* Now that we
are listening again more regularly and for long
hours at a time again, I want to ask a-question
that I meant to raice last time 1 wrote.. It is
about using up the old H.T. battery when a new
one is bought.

“ Having proved what a big difference a new
battery makes to the quality, I should like to
be able to throw the old one away as soon as

“the new one is fitted. But owing to salary
reductions that is out of the question if I can
save a bit by using the remaining volts.

“1 know I have read that there is a right
and a wrong way of doing this. And I feel
sure it is wrong to connect the negative of ons
battery to the” positive of the other, as is
sometimes done.

“ But what is the right way ? My set has
one screened-grid valve, detector and pentode,
the hattery terminals being as marked on the
sketch.”*

# [Note.—Sketch not reproduced.—ED.]

You are right in assuming that it is wrong to con-
nect one battery in series with the other. This results
in thle old fault reappearing in the new high-tension
Bu!i‘rl)lg.fnult in question is high internal resistance.
As an old battery’s voltage drops its resistance goes
up, and usually this results in back-coupling troubles

the dial-reading for Budapest. K

is about 1,130 miles. d

«p.W.” PANELS, No. 141.—PALERMO, ITALY.

Palerm’s wavelcngth i3'537-8 metres—immediately above Munich’s, and about two degrees below

%

‘The programme usaally begins at about 11.45 a.m, 8
kilowatts—ihe station i3 not wall received in this country except under freak conditions.
N * * »

The call is “ Radio Palsrmo,”” snd ‘is given by a woman announcer.

-n----ln,}—

» .
As the power employed_is low—only three

T}Je distance (from Londen)

=

+

Y saunsssssssssunszanse (L'

g

to make them come close together ? Other-
wise the set is a winner.”

Owing to different stray capacities it is very
diffienlt to get two condenser dials to remain elosely
in step over-thé whole of a tuning range, even when
the coil units arc chosen with that end in view.
And if different mnakes or types of tuning condenser
arc employed the capacity-change is sure to get
more or less out of step at different dial readings.

* You -could: ensure that the readings would be
close and remain very nearly in step by using two
identical condensers in conjunction with eoils
designed to work together, but this might prove a
too-cxpensive alteration. In your place we shonld
try something simpler, and be satisfiled to get the
dial difference rcduced to a reasonably small degree.

Why not, for instance, change over the present
two tuning condensers ? By coincidence they may
match up quite well when reversed in position,
i.e. aerial condenser changed over to the anode
cirenit, and vice versa.- .

Failing that, procure another condenser that
resembles one of the originat ones, and try watching
those two. It should be possible to reduce the present

wide difference quite casily, for it is unusual to find~

such & biz discrepancy where the recommended
capacities have been fitted.

POWER-GRID DETECTION FOR EXTRA
VOLUME ? )

D. L. (Gillingham, Kent.)-— As I cannot
afford new valves or greater high tension I
wondered if I could get thé extra volume by
changing over grid-leak detector of usual type
to power-grid detector.

** If this can be done without much difficulty,
please give the connections.”

You are nnder a misapprehension about power-
grid detection if you expeei it will result in greatct
volume. It does not produce any such effect.

As a matter of fact, the term ‘“power-grid detec-
tion ** is not a suitable one, like so many others that
we have grown accustomed to. The distinguishing
feature of this class of rectification, as compared with
that of the ordinary grid-leak-and-condenser arrange-

. ment, is that it is capable of satisfactorily handling a
large input, and so of 'providing a comparatively

large low-frequeucy (detected) output for operating
the last stage without intermediate low-frequency
amplifieation.

Incidentally, the connections are the same as for

[LTTTTTTS ¢

between the output and preceding stages which are
supplied from that battery.

f one battery. is joined in series with the other
their resistances are placed in series, and the tendency
to-trouble is inevitable. The alternative is to use the
old (high-internal-resistance) battery as a separate
H.T. supply to one of the stages that requires hut
little current, where its high resistance will be little
detriment.

In vour casc you have a separate H.T. tapping to
the detector. And as this valve will only take about
a couple of milliamps at the most, the old battery will
})’t‘oball)ly be able to supply this small current for a
ong time without any apparent distortion arising.

All you have to do is to connect the new battery
in place of the old one, with all the H.T. plugs in their
" regpective positions cxcept the one for the detector
(H.T.+2 in your case). L

Stand the old battery beside the new one and join
its negative socket to the set’s H.T. negative terminal
also. . Then take the detector’s H.T. plus plug to the
extra battery, instead of to the majn (new) battery,
and work the set like that. i

(Continued on page 372.)

-’t'f~

IS YOUR SET
BEHAVING ITSELF ?

Perhaps your switching doesn’t wnrk
properfy 2 Or some¢ mysterious noise has
appeared and is spoiling your radio recep-
tion? Or one of the batteries scems (o
run down much faster than formerly.?

Whatever your radio problem may be,
remember that.the Teclinical Query Depart-
ment is thoroughly cquipped to- assist our
readers, and offers its unrivalled service.
Full details, including scale of eharges,: ean
be obtained: direct,{rom the Technical Query
Dept., POPULAR WIRELESS, The Fleetway
House, Farringdon Street. London. E.C.4.

A posteard will do. On reccipt of this an
Application Form will be sent to you-post
free immediately. This - application will
place you under no obligation whatever,
but, having the form, you will know exactly
what information we require to have before
us in order to solve your problems.

LONDON READERS, PLEASE NOTE:
Inquiries should NOT. be made by ’plhone or
in person at Fleetway House or Tallis House,

‘the ordinary grid-leak-and-condenser arra

J(tsucasvaanssssnsecacasRsensossnsnuasassrsascasanasnsnsnnnndf
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'DIFFEREN TIAL CONDENSER
£ p ‘ by Mr. JOHN SCOTT-TAGGART

for the PW.

Hlustration below shows the
position occupied by the new
Telsen Differential Conden-
ser in the built-up S.T.500.

R. JOHN SCOTT-TAGGART’S choice of

the mew Telsen Differential Condenser is C TELSEN
an eloguent tribute to its lasting efficiency. -0003
Any possibility of deviation from the stated capa- : DIFFERENTIAL

city is prevented by the entire elimination of end- REACTIRE G- Wit

play (positive contact being made by a flexible
pig-tail) the effective life of the component being
enormously increased, and the occurrence of
‘rustling’ noises due to grit being prevented, by
the dust-proof bakelite case which now encloses
the entire unit. Yet, in spite of these

valuable xmprovemems, there has /
been no increase in price m

(Capacities ‘0003, 00015, -000%)

TELSEN ﬁQVER EVERY CONDENSER EEQUIREMEN'E’

TELSEN TELSEN
AERJAL SERIES REACTION

WIN GA TUNING
CONDENSER CONDENSER CONDENSER CONDENSER CONDENSER
12/6 2/6 & 3/6 2/- 2/- 19 & 2/-

ELSEN FOR EVERY

B@NNOUNCEMENT OF THE TELSEN ELECTRIC cCcoO., LTD., ASTON. BIRMINGHAM




RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 370.)

Probably it will carry on satisfactorily in this way
for months until another main battery is required.
AWhen this oeeurs the same procedure can be adopted,
and tlie * detector ” battery can be thrown away
after giving its extra service.

WHEN LONG H.F. LEADS ARE
UNAVOIDABLE.

G. V. R. (Brechin).—* The point I want to
raise is an unusual one, concerning the wiring
of a higli-frequency stage. I am fully aware
that with tuned circuit leads, etc., it is most
important to keep all the wiring short and
direct. But this is a case where some of the
leads must be longer than is usual or desirable.
And the question is which ?

“ The trouble arises because the cabinet in
which this set is being built is an expensive
one, and there is foo much room in it. The
result is that the high-frequency valve holder
will be about 16 inches or more away from the
. panel on which the tuning condenser for that
stage is mounted.

“ What I want to know is whether the H.T.
coil unit (for this condenser to tune) is better
placed close to the valve or to the tuning
condenser.

“In the former case, there will have to be
long leads from condenser to coil, but the coil
can be very close to the valve holder with short
grid lead.

“ If, instead,.I put the coil unit near to the
panel on which its condenser is fixed there
will have to be a long lead to grid and a fairly
long one to filament.

“'Which is likely to prove the better arvange-
ment 77

We favour the ooil being placed close to its con-
denser. You will then have a compact osciliatory

circuit, and the only disadvantage will be the long
leads connecting this to the rest of the set.

If vou arrange the coil and condenser far apart
vou will have a cumbersome oseillatory circuit which
is probably much more liable to unwanted inter-
actions than the alternative arrangement.

EASY METHODS OF CONTROLLING THE
VOLU

R. T. B. (Strood, Kent).—‘ Now the dark
nights are falling early, the volume is too big
from many of the stations, and I want an easy
method of controlling it.

“Could I use a small preset condenser
jnstead of the one marked -000!, which is

*u-un----“---u---“-n---n"n.-nu----u-““r*

THE ANSWERS

TO THE QUESTIONS GIVEN ON PAGE 370
ARE GIVEN BELOW.

(1) Immediately below London Regional is
Graz, Austria, on 352-1 metres.

The wavelength - above London
Regional’s is now occupied by Tiraspol,
Russia (368 metres), whilst Stuttgart
(Mublacker), Germany, is a little higher
up on 36(3-5 metrfs‘

(2) The ordinary small dry-cell unit has a
veltage of*1~5. !

(3) The effective capacity of condensers in
series is always less than the smallest of
the individual capacities. The com-
bination in question would therefore
have a capacity of less than -0003-mfd.

: DID YOU KNOW THEM ALLP
Fonaen

acnsaas R

between the aerial terminal and the coil
tappings lead ?

*.Or would a potentiometer be any good ?
I have one left over which is in good condition,
and I think it is 50,000 ohms.  But I don’t
want any big alterations to the inside of the
set.”

Popular Wivreless, October 28th, 1933.

You conld employ a variable condenser in place of
the -0001. and, although the alterations for that are
very.siinple indeed, it Wwould probably prove guite
satisfactory. Special types of series-aerial condensers
are available, with very low-minimmum capacity,
and these arc the types from whiéh you should make
your selection.

(The method has the additional advantage of in-
creasing selectivity when the volume is decreased.
which is generally desirable when a simple set is
concerned.)

Alternatively the potentiometer can be used in
the following manner :

Connect the flex lead. which normally goes to the
coil tappings, to the centre (slider) terminal of the
potentiometer instead of to the -6001-mfd. con-
denser.

The remaining potentiometer terminals are now
joined to the respective ends of the tuning eoil—i.
oue terminal to that end of the coil which goes to the
fixed vanes of the tuning condenser, and the other
terminal to that end of the coil which goes to the con-
denscrs, moving vanes, earth ete.

Voluine can then be controlled by the rotation of
the potentiometer knob.

FITTING AUTOMATIC TONE BALANCE TO
THE ‘“ APEX.”

A. C. N. (Northampton).-—* Before I get
busy on the new set I want to put A.T.B.
into the good old ‘ Apex.’ What are the
connections for wusing the °Airsprite’ re-
action condenser, audioformer, and ‘01-mfd.
fixed condenser ? "’

The transformer will replace your present trans-
former, and can be connected up in exactly the same
manner since the terniinals are marked the same in
both cases.

The special ‘““Airsprite ” type rcaetion condenser
will replace the present reaction condenser. The
wire from the terminal of the H.F. choke, which
formerly went to the F. terminal of the reaction
condenser, will now be connected to the moving-
vanes terminal instead.

The lead from No. 9 of the anode coil should be
joined to F1 of the reaction condenser—that is, to
that set of the fixed plates to which no short'ng strip
is attached.

F2 will then be joined to one terminal of the
'01-mfd. fixed condenser. The other side of this
condenser will be joined to the negative filament
of V3, and the -0002-mfd. tixed condenser will be
removed to complete the modification.

PM4

you

Mcdel” P.M.6

In signifying his approval of the W.B. *‘ Micro-
lode ' speaker for the ‘‘S.T.500,” Mr. John
Scott-Taggart endorses the opinien of all other
leading technicians this year.

Write now for the new
W.B. Folder.

CRSIgBE 42/

Outstanding sensitivity and wond‘érfu,lly crisp
‘‘attack,”” due to the unique *‘‘Mansfield "’
magnetic system ;
tion, due to the patent ‘‘ Microlode '’ feature
and the accurate matching it provides ; until
hear one you cannot appreciate the
difference this speaker makes.

even balance of reproduc-

s Microlode

= 39/6

Whiteley

Electrical Radio Co, Ltd, Dept. P, Radio Works, Mansfield, Notts,
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A Transformer I purchased in Febraary, 1925, %s still in constant use
and as good as ever . . . 'y slogan after all these years is *‘ Once
a aser of Igranic, always-a user of Igranic.””

“ Igranic Enthusiast,” Leyland, Lancs.

IGRANIC MIDGET TRANSFORMER

Igranic have specialised in Transformer manu-

facture since the inception of Broadcasting,
and many years of experience and costly
research have led to the production of the
“ Midget "’

quality and performance.

Transformer —unsurpassed for

Transformer renders the highest standard of
tonal purity without a trace of *‘drumming.”
Its production reaches a standard never
previously attained by a Transformer of such

Supplied in ratios

Price 8, 6

Write for fully illustrated Catalogue No. R.214 of Igranic ‘Quality Comaonents.

reasonable price.

3-1 and 5-1.

Igranic Electric Co. Ltd., 149, Queen Victoria St., E.C.4.

IGRANIC COMPONENTS WILL

BE THE MAKING OF YOUR SET

CVS—ss

This wonderful |
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Manafocturers,
and " Purveyers
of Electric Lampy
By Apponimant

Ediswan “Extra-life” accumulators are de-
signed so that the positive and negative plates
are in perfect electrical balance. This means
quicker charging, longer discharging and ex-
tra life. And they have other special features,
too—metal carriers, non-corrodible terminals,
a host of minor refinements. Better,from every
point of view, than ordinary cells, and no
more expensive. Get your Ediswan to-day.

E.L.S.5. 40 a/h - 11/-
ELMz2 20ah-43  Erss &% 7% ELy 6oafk-103
ELM4 s5alh-8- E7ST 8ok - 156 EL9 80alk-12]3

ACCUMULATORS

GIER THE EDISON SWAN ELECTRIC CO. LTD.
Y ;,!3 PONDERS END, MIDDLESEX
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S.T.500 NOTES

Converting S.T.300 Aerial Coils
—Using Class B.Speakers—Grid-
'~ Bias Ajustments.

X

apgesiame emmes

J suessnyssssssnnen

THE Colvern typé of S.T.300 aerial coil
may be converted by yourself into an
«“8.T.500” aerial coil as follows:

14% turns of 36 S.W.G. single-silk-covered
wire form a new winding between the
medium-wave ~ and - long-wave windings.
This single hank is “wound in the same
position on the former of this aerial coil as
is the reaction winding on the anode-coil
former—i.e. in a slot exactly the same
distance above the long-wave winding slots.

The new winding starts from No. 1 ter-
minal, and is wound in a clockwise direc-
tion looking from the top of the coil, and
ends at No. 6 terminal. The direction of
the winding is vitally important, of course,
as it is a reaction coil.

The above instructions for adding the
aerial-reaction winding apply only to the
Colvern S.T.300 aerial coil.

I strongly advise the purchase of a
Class B moving-coil speaker unless you
already have an excellent speaker. The
reason is that the output currents should
not have to go through two transformers
unnecessarily. The Class B speaker will
probably, as in the Blue Spot type, be
provided with terminals for ordinary
power-valve output as well.

If you buy such a speaker you do not

buy the output choke, and elsewhere in this
issue the new connections to L.S. + and
L.S. — are given,

Next week I am giving a small repro-
duction of the blue print as altered and
also a modification of the Rapid Guide
to provide for this.

P S LIPS TN YRR TRV PRV CLYLET YA TATTILLETTTITERI LY |

82 STATIOHS

Next week Mr. Scott-Taggart

will give the dial readings

of 70 medium-wave and 12

long-wave stations received :
on the S.T.500.

u_u------un:-..-u.--n-u.----n-n)nn-nuu*

snusnsnssseassassasusananane

Once you have the “S.T.500” working
try altering various voltages. The bias
of the L.P.2 driver valve G.B.—1 can be
tried at —4} volts, while the G.B. -2 of
the B.21 can be given — 3 volts.

AN AMATEUR LOOKS BACK

(Continued from page 352.)

S O S was the signal I heard, and I wasso
excited that I had difficulty in copying the
Morse message. The messageran: “SO 8§
URGENT CID ON ROCKS OFF
TARIFA.™

Many other messages were picked up,
and the last I heard on this occasion was
one from the Fishguard station G R L, at

Popular Wireless, October 28th, 1933.

12.56 a.m.—“S 0O S NOW CLEAR, SOS
NOW CLEAR.” 8o I went to bed, and in
the local press next day was a piece of news
stating that the British steamer “Cid” was
on the rocks off Tarifa.

I was anxious to get down to the short
waves, and so a special coil was made and
connected up. At 11.25 p.m. I picked up
that famous American station K D K A on
100 metres and ‘ Morning, Noon and
Night ” by Suppé was played by the West-
inghouse Band, and came through very well,
using only one valve and headphones.

The reception was so good I listened
until 2 a.m.

All-Night Sittings.

A new two-valve receiver was designed
and built early in 1925, and amateurs in all
parts of the world were heard, especially
during the night of August 15th—16th, 1925,
when I sat up all night listening. Amateurs
in Holland, Denmark, Italy and America
were picked up on a wavelength of 40
metres.

I was trying out a new microphone on
Sunday, March 28th, 1926, and made con-
tact with an amateur, 6 G F, of Leicester,
on 180 metres. We had quite a long talk
with each other, and this was my record
distance so far, as regards transmitting
speech.

In order to give the new short-wave re-
ceiver a good test I sat up all night again
on the 20th May, 1926. I put on the head-
phones at midnight and did not take them off
again until eight o’clock in the morning.
Several pages in my log book were filled,
and amateurs from many parts of the globe

(Continued on page 376.)

~Intricate deductionWatson,

BUT THE ‘ALL-IN-ONE’ CONFIRMED IT.

Common-Nag,
NOLTS

R2060

-
G TENSION

Lo TiNdion

some locating, Doctor, but with the aid of an ‘All-in-On
it took me very little time to test the whole set and eventually narrow
down the field until the real culprit was revealed.’’

¢tAll-in-One >’ Radiometer,
you can always keep your set in 1009, condition.
everything quickly and surely, enabling you to keep
the set up to par at all
times.
demonstrated at your radio
dealer’s, or write direct to :

PIFCO LTD., High Street,
MANCHESTER, or
150, Charing Cross Road,

London, W.C.2.

““A broken-down grid bias resistance is a fault that, normelly, would need L

If YOU possess a radio set you should also possess an
With this wonderful instrument

Ask to see it

only, as shown

here. Price

e’ Radiometer

It tests

Standard Model “*All-in-One”
Radiometer, for Battery Sets

1276

@ R2
De Luxc Model, for Battery
Sets,

and

Mains Units. 2 ®
Price « - -£ (4] 2

Electric  Receivers
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€CLASS ‘B°
constructors

extra 307 H.T.2

Multitone TRUE TONE CONTROL, in the first
L.F. stage, not only ensures good reproduction
under all conditions, but also saves an extra 309,
H.T. in addition to the saving already made by
using Class ““B’’ amplification.

Write to Dept. B for the new Multitone Guide to Class ‘g

telling” vou all about the theory of Class ‘B’ together
with details. of components and circuits.

TOCO TONE CONTROL TRANSFORMER

Ratio |
(saves an extra 30% H.T.) Price
Graded Potentiometer . .. 3,8
BEPU DRIVER TRANSFORMER'
Ratios 1/1, 1°5/1, 2/1

High, Power Elﬁmency over 85%. Very low
overall secondary resistance 100 ohm>

e PUCHOKE CENTRE- rAPPEg CHOKE

I uuriowe cuine For matching any speaker to Class ) ,6
i e output.

Price
AT CLASS “B» CONVERTER UNIT |
Those wh> do not wish to interfere with the wirinz
of their present set can buy this slmple unit. 'usl

plug in adnplor to last valve smge and
_ll’ enjoy Class " B " ndvursnu‘es Price 37 6
(less valve)
OR IN KIT FORM .. o4 . 27/6
If you do not know who is your nearest
(74) Multitone Dealer, please let us know.

“l!,r/.,\@,\\
'V.

95.98, White Lion Sireet, London, N.I. Terminus 5063
e NOTICE to the TRADE -
We beg to solicit your enquiries for all your

S.T.500

requirements, having purchased large stocks of - all

Specified Components and B.R.G. S.T500 Kits.
Prompt Delivery. (Cash with order or C.O.D.)

All well-known accessories and céomponents available.
Personal attention to all orders.
Request our catalogue and send your order EARLY.

(Trade card or letter-head required for verification
of trade standing)

4 FARADAY HOUSE, HENRY STREET,
LEONARD HEYS, BLACKPOOL (Whalesale Only)

BRITISH ..o GUARAN
WHY PAY MORE WU

when you can get the best for so little? A
long-life valve of British make. Absolutely
NON-MICROPHONIC and unsurpassed
for Volume, Tone, Selectivity and general
efficiency. Perfect results guaranteed or
money refunded in full.

Prices : BATTERY TYPES, H.F. and G.P.,, 3/-.
Power, 3/6. Super Power, 4/-. S§.G., 7/-. Var.
Mu., 7/-. - Pentode Type, 9/6.- Class B, 1 watt,
8,6, 2 watts, 9/-.

All Mains, A.C., H.F., and LF 1/- A.C.
Power, 8/-. A.C. 8.G., 12'-.
Var. Mu., 12/-, Super Power Output

Try Directly Heated, 10/-.
‘l'hem Sent by return of post. Créss yomr

Postal Orders and Chequca. Ton’t y 4
NON N forget—satisfaction guarantecd.

CAXTON s b
aftesbury Avenue
" London, W.c.1. . BeeeRERALIAZ

HOW
CLEAR IT

IS !
WHEN

WIRELESS
BATTERIES
ARE
POWERING
YOUR SET

HAVE YOU A MARCONI 551

Then you need Ever Ready Batteries 3
H.T. Port. 17; G.B. 4; L.T.216¢—all
made specially for it. Or simply
ask your dealer for the Ever Ready
List, showing all* popular makes with
their special Ever Ready Batteries.
Your set will be powered perfectly by
its appropriate Ever Ready Batteries.

The Ever Ready Co. (Gt. Britain) Ltd., Hercules Place,
Holloway, London, N.7.
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AN AMATEUR LOOKS BACK

(Continued from page 374.)

were intercepted. Just after 2 a.m. scores
of Americans were heard, and at 2.27 am.
BZIAD was logged,. from Rio de Janiero,
Brazil. A good programme was- heard
from KDK A at 2.356 am.

Soon after 7 a.m. an ‘Australian, 2 C M,
was heard, this being my greatest long-
distance ‘reception.

A new transmitter was built early in
1927 for work on 45 metres.

International Communications.

About;10.30 p.m. on April 5th, only two
nights later, I heard E C 2 Y D, an amateur
in Moravia, Czecho-Slovakia, calling in
Morse for anyone to reply. T immediately
started up the transmitter and replied to
him, finishing’up with my call sign 5 O D.
Then I listened-in, little expecting any luck,
a1d was much surprised to hear him calhncr

50 D. I was nearly too excited to work the

key, and I guess my Morse must have been
rather bad, as 1 did not think my signals
would be heard so far. We carried on
communication by the aid of the inter-
national code of signals,: and though my
power was only 2} watts, I was heard 770
miles away. )

Nothing very exciting happened after
this, and although many transmissions were
carriéd out by this station (50 D), interest
began to lag, due, largely, to the very de-
creased activities -of the amateur trans-
mitting fraternity as a whole. One could
listen on Sunday on the 40-m. band and
hear dozens of amateurs, and now it ‘is
seldom if one is heard.

SIR

OLIVER LODGE’S
MESSAGE

>

Sir Oliver Lodge; to whom ** The
Manual of Modern Radio” was
mentioned, writes to the Editor:
“I KNOW SCOTT-TAGGART. IFEEL
SURE THAT ANYTHING HE WRITES
WILL BE OF INTEREST TO WIRELESS
EXPERIMENTERS.”—QLIVER LODGE.
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(Continued from page 364.) -
prices of components or sets. But still, forewarnsd
is forearmed. and one can ncver tell !

Loudspeaker Revolution.
There have of late been so many devclopments in

the matter of receiver output schemes that incvitably
‘in the early stages there has been a certain lack of

standardisation in components The change from
q Class A to Llass B outputs, for example, has generally

meant. & ¢hange in transformer ratios and so forth.
I So that mrny constructors have been hesitant about
b £akmg.ful advantage of new developments.. -

All thfs has been changed, completely and finaliy,
by the advent this season of the W .B: * Microlade ™
speakers .manufactured by the Whiteley Rleetricat
Company.- The new patent system which has‘been
introduced in these loudspenlkers enables them to be
used with every known variety of output without the
need for mew transformers. The simple switching.
arrangemeht allows seventécn different ratios to be
obt:xmed and this is, so far as I am’aware, the very
'ﬁ.rst’ loudspcn}\or to qualify for. the* description

‘ completely .universal.”

1t is definitelV a revolution in loudspeaker pmch(‘(
and Lstronglyadvise you to appiy -iinder the *“-P.W.
posteard scheme, for a leaflet 5_.1\m (N o. 55)

“particrdars '
In Contrast. g
i As o welcome diversion from the move serivus
aspeet of my first paragraph, I am glad to be abie
to pass on the news of several price reductions in the
components m:mufactured by Ready Radio.
All “P.W.” readers will be fumiliar with the
prodfietions of this old-established concern, and so
. thaf you may be equally familiar with the new and
attractively low priges that have rccently been
mtr(:d;)llced, ldproposPc a(’) make thmrdlatcst catalogue
available under ‘' P.W-.s" postoar:
literature scheme. .(NO. 60)
SOIIIIIIIIIIIIIIIIIIIII“

Xae
OUR POSTCARD SERVICE

Apphcatxons for trade hterature mentioned in

“ these columus can be made through * P.W.”
by quoting the reference number given at the
end of the paragraph. Just send a postcari
-to G. T, Kelsey, at Tallis House, Tallis Street.
E.C.A. Aay literature described during the
pxst four weeks may. be applied for in this
way—]ust guote the number or numbers,

M vsssesessunssennssens
Fezcenssunsarnannanany

{ 2 - —
© «Pooh! I’d travelled twice as far |\\

‘as you— I was nearly dead!
Then I found a Tungsram valve! /
My word! I creptin ke agnat’s
sneeze and came cut ke a
trombone chorus!”

o

UNCSRAI

BARIUM

There’s a Tungsram for
every radio need., Their vivid
Ask

our Technical Dept. about your

tone turns old sets inio new.

radio problems.

VALVES

Adyi. of Tungsram-Electric Lamp Works (gt Britain) Ltd., 72 Oxforgit.; Wz
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MAKE
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same

HI-.- L 1ITFE

by a famous British set-maker.

his order, he put Hi-Life batteries on test.
result showed their
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RTH 3°

Not the result of our own test, but the result of a fest

A bad battery in

his sets might ruin his reputation, so before placing

The

life was no less than

50.29, longer than their nearest competitor.
This test, made with the identical batteries
that you buy, means that you get 50.29%,
more life, 50.29, greater power, 50.2%,
higher capacity, free. And you get the

high standard of quality and

constant performance for which Hellesens
have been famed for over 40 years.

BRITISH MADE BY BRITISH LABOUR

BATTERY

Hellesens Llimited, Morden Road, Wimbledon, London, S.W.19

Arks

1

THE TRUTH ABOUT
MAINS DISTURBANCE
SUPPRESSION

The Position of
Belling & Lee Ltd.

A great deal of nonsense has been pub-
Jished about this subject, both in the
form of advertisers’ announcements and
in articles. With their Mains Disturbance
Suppressor, Belling & Lee Ltd. are in
the position of a dispenser making up a
doctor’s prescription, the doctor in this
instance being the Engineers of the Post
Office. After an investigation of 16,000
cases they state that 80—90% of the
unwanted Mains noises coming through
a Radio Set are due to H.F. disturbance
carried by the Mains,
re-radiated by the house
wiring, and picked up
by the aerial system of
the receiver.

They state that a con-
denser unit such as that
produced by Belling &
Lee Ltd. will consider-
ably reduce or entirely
eliminate the disturb-
ance.  In about 10%

Mains Disturbance
each 10/¢.

Suppressor No.1118,

cases additional aids may be required.
Such a Mains Suppressor Unit should be
fitted at the source of the trouble or next
best should be-fitted at the .listener’s
Mains switch. No relief can be expected
if the Suppressor is fitted to the set.

You should certainly fill in the coupon
and get a copy of a booklet on this
subject.

Its Application to the
S.T.500 Circuit.

Many people cannot see how a -Mains
Disturbance Suppressor can help the
Battery Set user. We have already
pointed out that the Post Office Engineers
are emphatic that the H.F.

system of the receiver.
Driven or Battery does not matter. °

S.T.500

SPECIFICATION

10 R type terminals
at 3d. lettered A, E,
LT — LT 4+ HT —,
HT+1, HT+2 HT
+3,LS—, 18+

7 Wanderplugs at
13d. lettered HT —,
HT+1, HT+2, HT
+3, 6B4, GB—1,
GB—2; 1 Screen
Grid Anode Con- B
nector at 4d. {

\l},/

Not speciﬂed but a uscf{ul re-
finement are 2 Spring Spade
terminals at 2d. and twin tap
plugs at 1d. each.

BELLING & LEE LTD.

| CAMBRIDGE - ADTEﬁlN. QOAD ENFIEI.D MIDDX,

is mains ¢
carried and re-radiated by the house :
lighting wires and picked up by the aerial :
Whether Mains :
P NAME. o
Be sure and fill in the coupon opposite. :

It will bring you full details and latest : 4DPRESS:

J

smmm LTD.

CAMBRIDGE ARTERIAL-ROAD. ENEIELD, MIDDX,

authentic information on Mains Disturb- }

ance Suppression.

P.W.,, 28/10/33.
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THE LISTENER'S-NOTEBOOK

" (Continued from page 344.) |

has largely gone. Mabel Constanduros, on the other

hangd, 'is always introducing .fresh situations—it’s

always a new book with her, Have you ever analysed

any of her lines? Not only are they.amusing, but

they-are also. very cleverly written, sith the listener

always in mind.
K wr * * &

THhis'is why she is so eisily Tollowed, and her situa-
tions 8o quickly visualised. She always uses the
righ{ word ; her descriptions are-apt; she avoids
irrelcvancies which only go to confuse the listener.
1 knéyw no broadeaster-who has a better mg.stcry of
the technique of l:matl’casﬂting H‘m‘n she has.

“ The Canterbury ”—=thé first of * The-Old Muste-

Halls "—was disappointing. It did scant justice
to that, famous old hall. The heyday of the Canter-
bury was too muoh before my time for e to have a
personal experience with which to eomparc this
broadcast version.

But T am quite certain that a perforinance at the
Canterbury wasn’t as refined an affair as this broad-
cast would lead us to suppose it was. These per-
formances must have ay andience & the old-time
atmosphere is to.be recaptured. -And a none too well
behaved audiencc‘at thnt.‘

a
There was a rich variety of songs, ranging from the

comic to. the sentimental—all tumeful enough to
haunt one for, days afterwards; but there wwas little
suggestion of the gusto that ofdv,time stars used to
gutl ix%o their cfforts. The men were too ;genteel
v half.

THE MIRROR OF THE B.B.C.

(Continued from page 344.)

Meson will be Maurice Avery, Baliol
Holloway is to be Hechary Trewhella, and
Betty Bolton will ‘fill the réle of Mrs.
lRa,ebm(n. The play will occupy nearly two
hours.

A Budapest Concert.
Another of the series of “ European
Concerts ” arrariged by the different

members of the Union Internationale will
be relayed to London Regional listeners'
on November 4th from Budapest. It begins
at 8.40 p.m. and will consist of a serious
concert of Hungarian music from Liszt to
Bartok.

Those. who may - prefer to miss it (and
there will be some, because serious music,
come from where it may, is not. everybody’s
choice) will have an opportunity at 9.15 p.m.
the same day of hearing a concert of light

‘Hungarian music played by a Tzigane
"Orchestra.

As this will also come from
Budapest it will be the real sguff.

The Lord Mayor’s Banguet.

Those who want to hear the Prime
Minister’s speech at the Lord Mayer's
Banquet at the Guildhall on November 9th
will be able to listen at home. The B.B.C.,
the Post Office -engineers and their own
receiving sets will provide the necessary
means.

ARTHUR MEE’'S
| 1000 HEROES

|l'llIlllllllIlll*
[LLLTTTYITTLTLTS 3

RTHUR MEE has been looking round
the world again, looking back and
looking forward, a little impatient

of hearing it said that Yduth has no chances
in these days.

He has looked back to the dark days that
have been beforée and has seen how men

Popular Wireless, October 28th, 1933.

got out of them.. He has looked about
in every .age and every land and has
chosen a thousand heroes equal to their
situation and told their story in a new
6d. part work called “ARTHUR MEI’S
1000 HEROES.”

Some of them were heroic all their lives,
facing hard times and overcoming them.
Some have made themselves immortal- by
great deeds which all the world remembers.
Some of them are heroces all unknown,
some of yesterday, some of our day, some’
men and women like ourselves.

It is not true that Youth has no chances in
these days. What Youth needs is Courage.
Here are a thousand heroes who have
known dark days and overcome them.
They have done incredible things. They
have made the world we live in.

Here are a thousand great adventures of
Humanity, told in that fine way in which
Arthur Mee’s stories are always told,
glowing with life and feeling and hope and

conrage. Here is nothing for the pessimist,

but here is something for all who are
thrilled by the past and believe in the
future.

Here are the Greathearts of the world. Here
is inspiration for these dark days. Here is
the very book the world is waiting for, the
very thing Youth needs.

Ask for “ARTHUR MEES 1000
HEROES,” the new sixpenny in about
50 weekly parts. Part 1 on sale now.

NET %
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Bowyer-Lowe Pick-
range

at 42/-. Each model
is supreme in its
class. Also vitally
necessary to every
pick-up is the
Bowyer:Lowe Tone
and Volume Control
with independent
controls at.  10/-
complete.

BETA PICK-UP

GOMPLETE '

In cases bf difficulty send direct. Also for descriptive’literature.

QUALITY
INDICATIVE OF FAR
MORE EXPENSIVE MODELS

FEATURES of design and performance
found in the most expensive pick-

ups are incorporatedl into the
Bowyer-Lowe Beta Pick-up to provide a
superlative level of performance. Fres
quency response is from 80 to 5,000 cycles
with a rising characteristic to comgensate
bass notes, while top cut-off ‘reduces
needle scratch to a minimum. The
balanced head is in mottied bakelite on
a freely swinging arm finished Floren-
tine Bronze. Complete with lead and
arm-support,

BOWYER-LOWE AND A.ED. LTD., DIAMOND WORKS, COOmBE ROAD, BRICH ON

———
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ONEWATTOUTPUT

from battery sets,

with

BATTERY EGONOMY

A watt output from battery sets has hitherto been possible only by the use
of circuits involving special valves and transformers.
Now, however, the same result is obtainable by using the standard equip-
ment with the addition of a Westector in a battery economiser circuit.
No matter the present design, it is immaterial to the efficient working of
the economiser and no extensive alterations are required.
Three resistances, 2 fixed condensers and a Westector is all-that is needed
to get the maximum output with the minimum anode current con-
sumption. 13s. 6d. spent now halves all your future H.T. battery bills.
Full- particulars and circuit are given in * The All Metal Way 1934."
The attached coupon and 3d. in stamps will bring you a copy .

-COUPON .

To The Westinghouse Brake & Saxby Signal Co., Ltd.,
82, York Rd.,, King’s Cross, London, N.1.

I enclose 3d. for a copy of ‘* The Al Metal Way, 1934."

WIRELESS
COMFORT

w )11

applications
for
Advertising
Space in
“POPULAR %
WIRELESS ”

“MODERN
WIRELESS ”’
and

“ WIRELESS
CONSTRUCTOR”

must be made
to the Sole
Advertising |

AN

No longer is it ncces-
sary to get up and
down to adiust the set.
j From your seat any-
where in the room you
can fade out uninterest-
ing stufl to a whisper
with a Modula. and by
a turn of a knob adjust
the volume just as you
like it.
wirelesa uscrs.

DI IIIIINIPIIDIINDINNI I ==
WIVWWVVWM

A real boon to
Com-

cable 211 . OF with
armehair leather strap
4/- Try one—you'll be

N armed. 08! .0.
to- day If not fully sumﬂed we refund \\1thout Agents
:Im(ﬂ:inonq British Plx Co. ILtd. (Dept. 30), ’
ondon, §

WHAT *FREE GRID?” SAYS IN JOHNH LILE

“ WIRELESS WORLD
“ The wolume contfol functions beautn!y.]lu, the
‘control ' being spread nicely over practically the
whole movement of the knod instead of crowded
up at one end as in the case of some of them.*”
See page 192, September 1sg issue,

MODULA

ARMCHAIR CONTROL

Ltd.,4 Ludgate
 Circus, London,

EC.4.

'Phone : Central 5352.

OORROO0OD00000000%
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NEW DESIGNS
INCREASED OUTPUTS
NO INCREASE IN PRICE

There's a new “ATE.A”
Unit for the S.T.500

and every other set.

The new ¢ ATLAS ” Units, for supplying H.T.,
or H.T. and L.T. from the Mains, now glve
you even more and better radio for less than a
shilling a year. New designs, increased out-
puts, improved smoothing and regulation—for
«“Q.P.P.”” and ** Class B "’—without any increase
in price, make ¢ ATLAS ' Units supreme for
the S.T.500—and every other battery set.

Follow the experts’ choice and insist on

«« ATLAS,” or ask your dealer—he knows.
MODEL T.25. MODEL D.C.15/25B.
FOR A.C. MAINS. FOR D.C. MAINS.

Tappings 60/8ov. (Min. and Max.). Tappings 6o/8ov. (Min. and Max.).
s0/gov. (Min., Med. and Max.) 1zo0v. 5oj'gov (Min., Med. and Max.), and

and 150v. Output 25 mfA at 120
or 150v. Trickle Charger 2v. at 120/150V. Alternatxve outputs 15
0.5 amps. Westinghouse Rectifiers. Or 25 m/A at 15ov. 39/6 Cash or

60/~ Cash or 10/- down. 10/ down.

GUARANTEED FOR 12 MONTHS.

AT L

“‘t CLARKE'S e

MAINS UNITS (ATLAS
H. CLARKE & CO. (M/CR), LTD.,, PATRICROFT,” MANCHESTER.
London Office : Bush House, W.C.2. Py

Messrs. H. Clarke & Co. sM/cr), Ltd., Atlas Works, Patricrolt, Manchester,
Please send me full detal

s of the new ¢ ATLAS " Units.

.nl--ll




Ask your dealer
for the following
Benjamin Com-
ponents by
name, and be
sure you get
them—

TRANSFEEDA

The Transfeeda for. use in
the L.F. stage. Price 11/§

Benjamin Class “B?”
Driver Transformer
Ratio 1:1 ,, Price 10/6

“B’ DRIVER

New type s5-pin and
7-pin  valveholders
with self-clcaning con-
tacts. Fitted with
easy wiring reversible
terminals.

Benjamin 7-pin
Price 2/-

Benjamin 5pm
Price 10d.

The Benjamin
Vibrolder with self-aligning positive grip sockets
and solder tags integral with springs. Price 10d.

71-PIN

Class “B™ output
choke for matching
all Class “ B " valves
toexisting loud-
speakers ,, Price 11/-

OUTPUT GHOKE

BENJAMIN

THE BENJAMIN ELECTRIC LTD., TARIFF ROAD,
TOTTENHAM, N.17.

- which is drawn from it.

& asaa *

TECHNICAL
- NOTES

Some diverse and informative
jottings about interesting aspects
of radio.

By Dr. J. H. T. ROBERTS, F.Inst.P.

»* sesesane

A Class B Peculiarity.

HE introduction of Class B ampli-
fication, and quiescent push-pull also,
for the matter of that, have, like the

majority of inventions, brought with them
their own peculiar problems. As you know,

| Class B has particular advantages where

a battery-driven set is concerned, owing to
its economy in H.T. current consumption.
The fact that it gives such excellent output
volume on such modest H.T. current
supply is, of course, one of its outstanding

advantages.
There must be very large numbers of
people, however, who use. Q.P.P. or

Class B with H.T. supply units, and
here there is a peculiarity which sometimes
develops into a serious difficulty. In fact,
I have had quite a number of cases where
readers have been disappointed with
Class B, owing to the fact that it gives
bad distortion.

Voltage and Current.

If you think about it for a moment you
will see why this may happen with an H.T.
mains unit, particularly if it is one of some-
what limited output. The H.T. unit differs
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Constructor
KNOW your
set — agnd save
money

« EMICOL > Double
Every Constructor should reading Vol(mcstgr
be able to service the Fauge vm:e 6/-.

‘“ EMICOL * 3-in-1
Test *Meter (Wates
Patent). Range O- Sv
0-150-v.. 0-30 m/a.

sets he builds. AR
“EMICOL ** Test Meter

makes set-testing the Emcml:_n e 818
simplest of johs. EVerY mesi aeter (Wates
component, every wire fatent). R B
fn your set.can be tested O- %&Téa"l’figgng:
in a twinkling. Youcan sal Meter (Wates

KNOW the efciency of 5ifgnt) Kauge0.bov..
0-2.000 ohms.
Price 12/8.

every part of your set.
EMICOL Test Meters
can be relied upon for
unfailing aecuracy and
first-class workmanship,
and there is one for
every purpose.

Write for free descrip-
tive literature, giving
details of the whole
range of EMICOL
Test Meters.

EMICOL 4-in-1

BRITISH ~“MADE

Manufactured solely by : —
Electrical Measuring Instruments Co., Ltd.,

x *
: THE MANUAL OF ¢
MODERN RADIO.
P. P. ECKERSLEY’S MESSAGE

TO “P.W.” READERS.

Mr. SGolt-Taglgart has a truly encyclopadic
knowledge, he practice of radio—or elec-
tronics, as one prefers to call the whole art—
it becoming more and more extensive. The
cataloguing, even, of. the bits and pieces which
go to make up circuits is an undertaking itself;
but when, in addition to that, we have Scott-
Taggart’s giftc of writing, coupted with his
knowiedge, something is produced which is,
in the best sense ot the word, * tiseful.”

4 The Manual of Modern Radm ? is unique
in its own field, and | can confidently urge
readerstograspthls opportunity of obtaining it.”

P. P. ECKERSLEY.

W-veasans

essentially from an H.T. battery, even a
dry battery, in that it has a considerable
internal resistance ; the consequence of this
internal resistance is that the output voltage
depends very largely upon the current
If the current is
seriously increased the output voltage may
drop quite a large amount, and vice versa.

Now, with a push-pull arrangement,
whether it be Q.P.P. or Class B, the
anode current drawn from the H.T. source
will go up enormously when you get a large
grid swing. In fact, this is the essence of
the efficiency of the system. But with a
mains unit in which the voltage varies
largely with the current it obviously means
that, just at the moment when a large
current is drawn, the voltage will go down,
so that what is gained on the swings is lost
on the roundabouts. It is worse than-that
really, because it may introduce bad dis-
tortion, and this is the reason: why, -as

{Continued on next page!)

55, Cardington Street, LONDON, N.1.

PEARL&PEARL
RADIO BARGAINS

THIRTY ONLY

* BURGOYNE " Popular 3 Transportable.
Complete with Exide Battery and Accumu-
lator. B.V.A.Valves, Self-contained Aerial;
Single Dial Tuning, Balanced Armature|

opesker. Specialprice £2: 19: 6

SPECIAL—FOR CASH ORDERS ONLY :

The well-known Lincoln Stewart .dual range
shielded coils,” 200-550 metres, 800- 2/““
2,100 metres. List price 6/6.

Seessseesacsasssssacvrescasensssssosssissssens

T.C.C. 105 mid. Block Condensers. Working
voltage 250 D.C. Tapped for 8 different 4/11

values.

8 ONLY! Surplus HM.V. 3 gang ‘0005 mfd. con. |
densers with drum drive. Belutifully made 7/11
in oné piece to avoid back-lash. i
receiver for A.C. or D.C. mains.

List: Price, £7/10/0. £3:12:6

Afl Goods sent Cashor C.O.D. Carriage Paid. |

PEARL & PEARL

190, Bishopsgate, £.C.2.

Limited number Daptacon pick-ups and tone-arms,

specially deisgned to prevent wear and 6 1

eliminate scratch, reduced price.

E“?OS“ l.l.(mcoln gtew.arll. Permhanent llz/lagnet Moving
Ol peakers. pectal purchase, st

price 47;6. 16/11

K.B. AC. or D.C. Pup. Self-contained, simple,

sale, trouble-free. The -valve all-electric
up " for excellent and reliable _mains-operated
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TECHNICAL NOTES

(Continued from previous page.)

mentioned above, many people using Class B
have been disappointed in that way.

Neon Regulator.

There are more ways than one of dealing
with this difficulty, but one very simple
method is to use a neon regulator which is
now made by one of the leading valve manu-
facturers. The principle is that when the
valves draw a large current the neon tube
takes a small one, and vice versa, with the
result that the total current—that is, the
current which is taken by the neon tube,
together with that taken by the valves—
keeps fairly well to a uniform average and
50 prevents the output voltage from the
unit from varying very seriously.

In fact, in actual practice it is found that,
under proper conditions, the variation in
output voltage is a very small percentage.
If you are using Class B or Q.P.P. with
a mains unit and are having trouble with
distortion it is worth while to consider the
question of one of these neon regulators.

Tapped Chokes.

In a choke-capacity output filter it is a
good plan to use a tapped choke, because
this enables you better to match up im-
pedances. The impedance of the output
valve and the impedance external to the
valve—that is, the load—should bear a cer-
tain relationship to one another for best

Y Escescessusess:sesassnesssassssunnusssntasnssssssyk

NEXT WEEK
JOHN SCOTT-TAGGART

will contribute
{urther details of the

S.T.500

THERE WILL ALSO BE ANOTHER
STEP-BY-STEP SUPPLEMENT

For Beginners.

Mossenuscncoansncassasssasscnnsunsusannansnscncazedf

results. If these two impedances are not
within measurable distance, so to speak, it
is necessary to put in either an output
transformer giving the proper ratio or a
suitable choke, and, as I say, a tapped
choke is best in this case because you can so
easily adjust it to the best working con-
ditions.

In fact, adjusting the impedance of the
choke has very much the same effect as
adjusting the ratio of the transformer. You
should have no difficulty in getting a suit-
able choke for your purpose, as there are
plenty of tapped chokes available on the
market giving all the required “ ratios.”

at Core Hum.

y the way, it is surprising what a lot of
chokes (and transformers too, for that
fmatter) are so badly assembled that the
iron laminations of the core give an audible
hum. This is very aggravating, and whilst
you can sometimes stop it by tightening up
the assembly bolts, there are other cases
when it seems quite impossible to do any-
thing with it. I saw one experimenter use
a very neat little trick in such a case; he
melted some paraffin wax and allowed this

“to soak in between the laminations, and

when it was “set” it stopped the audible
hum completely. Of course, you cannot
always use even a little dodge like this
because the core is not always easy to
“get at.”

How Things Change !

Isn’t it extraordinary the way things
move in wireless, first this way and then
that, and then back again to where they
started ? TFirstly we had the two-electrode
detector, the Adam of all valves, then came
the three-electrode valve which would
amplify, then the four-electrode valve, and
more recently valves with all kinds of
electrodes for all kinds of purposes. Who
would have thought that we would suddenly
go back again to the two-electrode detector ?
But this is what we have done for many
purposes, one of the most recent being the
double-diode triode.

Unit Sets.

When broadcasting first started we had
sets which consisted of units which could
be added together very much like building-
bricks in a child’s toy. On the face of it this
looked like an excellent system, but it was
soon found to be troublesome in practice as
well as to have important technical draw-
backs. Needless to say, with modern highly
efficient sets the drawbacks referred to
would have been infinitely more pronounced.
There was no such thing as incorporating
the loudspeaker with the set. For one
thing, loudspeakers of those days were not
at all'adapted to be conveniently housed
with the set, whilst for another thing sets
had not then taken wunto themselves
cabinets suitable for housing anything very
particular.

The Craze for Compactness.

As set design developed it became all
the fashion to incorporate everything
possible within the cabinet, and this soon
led to the popularity of the radiogram, with
the radio set, gramophone and loud-
speaker all in one cabinet. This again
brought with it its own problems, not the
least of which was the microphonic effect
of the loudspcaker on the valves.

A Compromise.

I suppose it would be heresy to-day to
suggest that this passion for compactness
may go too far. The difficulties met with
in putting the loudspeaker in the cabinet
have not, in my opinion, been completely
overcome, and I think many of you will
agree with me that the present-day outfit
is really something in the nature of a
compromise. A powerful mains-excited
moving-cvil speaker—none of your perma-
nent-magnet  speakers, however efficient
they may be, within their limitations, but
the real thing, with plenty of juice in the
field winding—wants a bit of housing, and
for practical purposes is a bit of a “ bull in a
china shop ”’ inside a radiogram.

I know that mains-excited speakers are
so used and with quite a good deal of
suceess, but the point I am making is that
there are definite limitations imposed by
this condition of compactness. I am think-
ing of a favourite moving-coil speaker of
my own—one of the big fellows that you
don’t often see nowadays—which I have
housed in a special cabinet, built for the
purpose, and which it would be pretty well
impossible to fit into any likely-looking
radiogram cabinet.

(Continued on mnext page.)

EVERYTHING

RADIO—CASH
C.0.D.orEASY TERMS

PETO-SCOTT—pioneers in Radio since 1919—
14 years of solid service to customers all over
the world. Everything Radio CASH—C.0.D.—
H.P. We deal with you direct. Strict Privacy—
No_ Third Party Collections. Easy Terms on
orders over £2. Send list for quotation,
NEW COSSOR MODEL 341, S.G., De-

tector and Pentpde, and Balanced Ar- Send
mature Speaker, complete with Cabinet. 11/9
Cash or C.Q.D. Carriage Paid, £6/7/6. il

Balance in 11 monthly payments of 11/9. ny

o LISSEN KITS ooy

:NEW SKYSCRAPER FOUR ALL-WAVE YOURS:
:CHASSIS MODEL, in Sealed Carton. FOR :
«Cash or C.0.D. Carriage Paid, £5/12/6. 1 0/3:
:Balance in 11 monthly payments of 10/3, 3
:NEW LISSEN -SKYSCRAPER FOUR Send :
tALL-WAVE CONSOLETTE CABINET 15 H
*MODEL, in Sealed Carton. Cash or C.0.D. /" H
:Carriage Paid, £8/2/6. only &
:Balance in 11 monthly payments of 15/-. :
‘NEW LISSEN SKYSCRAPER 7-VALVE Send ¢
SUPERHET CHASSIS MODEL in Sealed 15 H
:Carton. Cash or C.0.D. Carr. Paid. £8/17/6. / S £
:Baifance in 11 monthly payments of 16/6. only §
tNEW LISSEN 7-VALVE SUPERHET CON-  Send -
SOLETTE MODEL, in Sealed Carton. 21 :
:Cash or C.O.D. Carriage Paid, £11/10/0.- / =
:Balance in 11 monthly payments of 21/-. only :
NEW LISSEN P.M. MOVING-COIL Send
SPEAKER with input transformer.” Cash 5 6
or C.O.D. Carriage Paid, £1/5/0. /
Balance in 4 montbly payments 6f 5/6. only
NEW BLUE SPOT 29 P.M. PERMANENT Send
MAGNET MOVING-COIL SPEAKE R. =
With input transformer. Cash or C.0.D. 5/-
Carriage Paid, £1/12/6. 1
Balance in 6 monthiy payments of §/=. only
BLUE SPOT 99P.M. PERMANENT Send
MAGNET MOVING-COIL SPEAKER. 280
Complete with tapped input Transformer. 6/-
Cash or C.0.D. Carriage Paid, £2/19/6. 1
Balance in 10 monthly payments of 6/-. only
W.B. TYPE P.M.4A. MICROLODE
PERMANENT MAGNET MOVING-COIL With
SPEAKER, with switch controlled multi- 5 9
ratio input transformer. Cash or C.0.D. /
Carriage Paid, £2/2/0: order

Balance in 7 monthly payments of 5/9,

1934 WALNUT——
ADAPTAGRAM

38 in. high,
22 in. wide,
15% in. deep,
Speaker
Compart-
ment: 17 in.
by .19 in. by
14 in.

8/3

| CONVERT YOUR EXIST-
ING SET INTO A MODERN

RADIOGRAM
with this beautiful Cabinet

Direct _from Factory. NO
MIDDLEMAN’S PROFITS
Built by master-craftsmen
of the piano trade. Real
inlaid walnut, mortised,
tenoned, F¥rench polished.
With motor-board ready to
take your set, speaker and
Power equipment. Plain
ront or vignetted panels
'1’4 in. by87 in., 16 in. by

Aafllustrated.Cash
or 0.0.D.

Carriage 2/6 extra.
Or 8/3 Deposit and 11 month.
&y payments of 5/9 (Carriage
paid).

63/-

IN OAK OR MAHOGANY

NO EXTRA. - in. by 8 in
Baffle-board. 3/8 extra.
SEND FOR NEW CABINET CATALOGUE

ATLAS C.A.25, for Mains. **Class B "

and Q.P.P, four tappings: 60/80, 50/90 send
120, 150,25 m/A. Cash or C.0.D. Carriage 6/-
Paid. ~ £2/19/6. 1

Balance in 10 monthly payments of 6/-. onty

PETO-SCOTT CO. LTD. 77 City Road, :

London, E.C.1. Telephone: Clerkenwecil 9406/7.

West End Showrooms: 62, High Holborn, Loadon,
W.C.1. Telephone: Holborn 3248.

Dear Sirs,—Please send me CASH/C.0.D./H.P,

for which I enclose £.....
CASH/H.P./DEPOSIT.

NAME.......
ADDRESS.




2 FOR YOUR i
$-T-500
Sent on 7 DAYS’
APPROVAL for only

We offer GLUE SPOT, ROLA, EPOCH,
CELESTION, ORMOND - and "AMPLION
Speakers, which are officially specified for the
S.T. 500, on straightforward Monthly Terms.
Send only 2/6 deposit, stating the particular
Speaker you want, and it will be sent carriage
paid for 7 days’ approval. If satisfied, you
pay a further 2/6 at once and the balance in

monthly sums of 5/- to 7/6 (according to price).
Send at once. We guarantee prompt service.

E.J. HERAUD, Ltd. (Dept. P.W. 22),

NUMBER ONE, EDMONTON, LONDON, N.18

'Phone : Tottenham 2256. Estab’d 34 Years
Branches: 78/82, Fore St., Edmonton; 77, West
Green Rd., Tottenham; 34, St. James St., Wal
thamstow; and 139, Hertford Rd., Enfield Wash.

RADIO SUPPLIES

Send your lst of Radio needs for our quotaldon;
Kits,  Parts, Sets, etc. E\erytnmg in Radio
stocked, prompt delivery. 7 days’ approval, Cata-
togue freo. '.l‘nylex & standnrd Wet H.T. replace-

ked,
P.TAYLOR, S, GROVE ROAD BALHAM, 5. W. 12
e ————— e ———
e ——————

“*Still the Best"

“RED DIAMOND™"
DETECTOR 2

Can “be

| mounted
on brackets or
through -panel.

{ By ins 1

Pgsgng/‘gi?- z Once setalways ready.
i Not affected by vibra. |
429 with g tion. 'Each one {s tested om
j shield: broadcast before despatch.

Of all lug?x-class Radio Dealers or Sole Makers :
JEWEL- PEN CO., LTD.,

(Radio Dept. 46), 21-22, Great Sutton 8t., LONDON, E.C.

LOUD SPEAKERS REPAIRED,
{Blue_Spot a Speciality, 5/-.)
Transformers and HeadF nes, 4/-. Eliminators, Mains
Transformers and Moving Coils quoted for., 24-Hour
Service, Trade Discount. Clerkenwell 9069.
E. MASON, 44, EAST ROAD (nur. Old Street
Tube Station). LONDON, N.1.

o= OPEN]NGS e
ENGINEERS’

Never before bas engineering offered such magnifi-
cent chances.. With the rise of the depression the
industry is literally teeming with first-class opportuni-
ties. Oar 250-page Handbouk “ ENGINEERING
OPPORTUNITIES," shows where the opportunities
lie, and the easiest way to prepare for them. he
Handbook gives details of A M..Mech.E.
A.M.LLE.E., A.M.L.C.E, GPO,e(c Exams. ;
.. outlines Home-Study Courses in all branches
of Civil, Mech., Elec., Motor Radio, and
.. Talkie ** Engmeenng, Building, etc.,
and explains our unigue Employmenl
Dept. Send -for this valuable
b Handbook to-day—FRE E.
BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY,

'101 Shakespeare House, 29
Oxford Street, London, W.1.

PLEASE be sure to mention * Popular Wireless ** 3
B when communicating with Advertisers. Thanks! B
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(Continued from previous. page.)

Why Not Separate Cabinets ?

The only real solution in a case of this |

sort is to do as I have done, and that is
to have the set and the speaker entirely
separate. -But it would be funny if there
came a swing of the pendulum in this
opposite direction, and if we found manu-
facturers proclaiming the advantages of
their separated sets and speakers, and the
disadvantages of the all-in-one system !
At any rate, if it does come it will, in my
view, be quite a good move, at least in
a considerable number of cases, and it
will be just one more of the many paradoxes
which we have met with in the last few
years of radio development.

Shock Excitation.

Often cnough readers ask me why if is
that they get a station—a high-power
station—at all parts of the tuning dial,
whatever type of circuit they use. This is
generally due to shock excitation, which
means that the impulses are so powerful
that they are actually operating on the
coil itself as an aerial, and are practically
incapable of being tuned.

You may do something towards getting -

over the trouble by putting sereens over

your coils (1f the coils are adapted for the

INWCNIINTEIGISBTHRL

A COMPLETE
WIRELESS - DICTIONARY

is only one of the many fine features of
John Scott-Taggart's

Manual of Modern Radio

the finest wireless book ever written,
Apart from the dictionary, tables, and
invaluable reference matter, there are
approximately

100,600 Words.

every one of which has been specially
written for this book by
John Scott-Taggart.

RESERVE IT TO-DAY!
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purpose); but if this does not give you what
you want, the best thing is to scrap the
coils and replace them with properly
screened ones.

Heterodyning.

Owing to the large number of stations
now operating within the medium broad-

casting band, you often get a couple of

stations causing a heterodyne whistle;
this happens sometimes even 1f the stations
do not actually interfere with one another
in the ordinary way.

You can get over this, as a rule, by means
of one or other of the types of tone control
which I have dealt with in these Notes
previously.

If this is not convenient, however, you can
use a little intermediate circuit sometimes
called a heterodyne stopper.

A Stopper Circuit,
The heterodyne stopper circuit consists

essentially of a couple of condensers and a

high-frequency choke, the condensers of a
(Continued on next page.)
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THE

RECOMMENDED
RESISTORS.

for the §.1.500

Mr. Scott-Taggart

recommends.
Eries. There is no substitute for
their safety. Eries make a differ-
ence that you can tell at once.
They have the lowest noise-level of
any radio resistor—made 2s they are
of solid carbon and specially inz-
pregnated to prevent any possibility
of crackle or breakdown.

El

IMPREGNATED
RESISTORS

1, PERWATT IN ALLVALUES.
f=

Your dealer stocks them in assoried

® Write t’or nyw , Calour Code Char!, Free,

THE RADIO RESISTOR CO.,
1, Golden Square, Piccadilly Circus, London, W.L
R e 5 e R S ST 5 ¢

ELECTRADIX BARGAINS

S. G. BROWN'S BATTERY SUPER-
el vy &= SEDER makes HT, from your LT

am 2-volt battery, rectified and smoothed.

3 tuppmgs A boon to those who are nét

on the mains.
Reduced from £3/15/- y
New -and Guaranteed. 37’6
MICROPHONE BUTTONS for al
purposes 1/~ olyme Controls, 6d.
RAPTIONE No. 11 Mikes, 2-in. .case, 5/6 ; Announcers,
11B Mikes 7/6:; Pedestal type, 12/6 a: +d
18/6. Microphone Carbon Grnnules, in- glass capsule,
Grade No. . : No. 2, Medium, 1/-; No. 3, Fiae, 1/§;
"Carbon, solid back, blocks, 3d. Mouth-pieces curved or
straight, 10d. Carbon dmphrngm 55 m/m, 4d.’ Panel
Brackets, pivoted, 5/-. Reed Receiver Unit for Amplifier
making, 3/~. Headphones, 2/9 pair.
All grades and tydes of microphone in sfeek
PHOTO CELLS. £5 Photo Cells for
Talkies, Light Tests, Timing Controls
etc., at bargain pnces Response to |ighL
50 microamps. per lumen. 40-wat€ lamp;
75 c¢.m. King B.T. 15/-; R.C.A., 25/~ .
Holders, 1/~: Beck Prisms 5/6; Focus
Lens. 3/6.

THE DIX-ONEMETER

The “ideal of multi-range, moving-

coil meters. Built to first-grade
8l British Engineering Standard. 50
N ranges on one meter. Measures
Microamps. to 20 amps., millivolts
to 1,000 volts, 50 ohms to megohma,
Six Terminals. Two clear scales
mirror, and knife-edge pointer for
accurate reading.

Complete in case
60/- bc ‘
(Multipliers extra.)
Test Booklet “ P” Free.! :'-’i

THE - DIXMIPANTA. il
A small A.C. Test Meter that is
rca“y a VESTPOCKET TESTER.

A \vonderf'ully versatile moving-
orermeor e e 1976
ELECTRADIX RADIOS,
218, UP!;E}RJH_AMES _STREET, "E‘.C‘.g;
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EFFICIENCY

AND

ECONOMY

Amplion components are
reliable “and low in cost.
Choose your parts from the
range given' here and you'll
find that in addition to quality,
Amplion also means economy.

The Amplion
M.C. 22
speaker is
provided with
a  unversal
transformer /
which en-
ables correct
matching  to |
your  valve §
to be ob-
tained. Price

The Amplion
“B” Drniver
Transformer
in a choice of

three  ratios,
a1, I5:1,
2:1. Price

ion S.T.500 matched.coils have been speci-
designed foX this circuit and are fully tested

Price 8/- the pair

=4 }{PL[O=

AMPLION (1932) LTD,,
82/84, Rosoman Street, London, E.C.1

e —

TECHNICAL NOTES

(Continued from previous page.)

value of, say, ‘005, whilst the choke should
be of fairly high impedance. A choke which
is ordinarily used with a screened.-grid valve
will be suitable for the purpose, and
incidentally the impedance of the choke
determines to some extent the capacity of
the condensers. Anyway, it is quite a
simple matter to try different values
around that which I have indicated:

The high-frequency choke I referred to

is nothing to do with the H.F. choke used-

with the anode of the detector valve. The
choke of this heterodyne stopper circuit is
included between the H.F. choke of the
detector anode and the primary of the
L. ¥. transformer, whilst the two condensers
are connected together in series and
shunted across the heterodyne choke. The
point between the two condensers should
be connected to H.T. negative.

Screened-Grid Detector.

We have heard a good deal lately about

using a screened-grid valve as a detector,
and several readers havc asked me what
arc the advantages of this system and
whether it is worth trying. I should explain
briefly that the advantage generally
claimed for the screened-grid valve as a
detector is that the input damping is low
but, on the other hand, there is a tendency
for the reaction to become rather “ploppy.’

Ploppy Reaction.

This disadvantage of *“ ploppy " reaction
can be got over, as a rule, by means of a fine
control of the grid bias, using a potenti-
ometer for the purpose. If this doesn’t
work you can try taking the reaction from
the screening grid instead of from the
anode. In fact, this latter method is
practically certain to succeed if the potenti-
ometer arrangement does not give satis-
faction. It is necessary, however, to use
exactly the right voltage on the screen grid,
and you will then find that you get a very
nice, smooth ¢entrol of the reaction.

»

SHORT-WAVE NOTES

(Conlinued from page 348.)

some time or another by the necessity
for kecping it clean and for nipping
in the bud that distressing habit that it
has of “sprouting” loose and straggly
lcads all over the place.

The poor old transmitting man has to
look after his receiver (possibly two), his
transmitter, which, if it is of the crystal-
controlled variety, will probably need
two power supplies, and a monitor or
heterodyne wavemeter. In my case you
can add to that a broadcast receiver.
When I.am “ off duty ” I do like to listen,
whether it be to Henry Hall or to a sym-
phony concert (provided, of course, that
it is not one of the B.B.C.’s ultra-modern
nights) !

A FREE SPECIMEN LESSON

will be sent with every application for particulars of Prac.

tical Home-study Radio: Coursg leading {0 a recognized

Certificate. We give recommendations for appointments.

Radio Training Institute of Great Bntmn,
85, New Oxford Street, London, W.C.1

PLEASE be sure to mention
“POPULAR WIRELESS”
when communxcatlng with
Advertisexs. THANKS!
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PETO . SCOTT

.T1.500

CABINETS
CLUSIVELY SPECIE]

Beauty of CABINET

DESIGN CROWNS

S.T.’Ss greatest
achievement

Regd.De-
sign No.
78,011,

EXCLUSIVELY SPECIFIED
by Mr. John Scott-Taggart
for the ““S.T.500.* Original design Table
Cabinet with Veneered Macassar and
Fine Walnut finish. Hand Trench
polished.  Constructed of the finest
wood by London’s leading craftsmen.
Cash or C.O.D. 19/6. Carriage and
Packing 2/8 exira.

or 6/- Deposit and 3 monithly payments of
6/-. (Including carriage and packing.)

Regd De-
sign  No,
787.010.

EXCLUSIVELY SPECIFIED
by Mr. John Scott-Taggart

for the *“ 8.T.500.* An outstanding cx-
ample of cabinet craftsmanship. Hand
French polished. Veneered Macassar
and Walnut finish by experts. Cash or
C.0.D. 25/-. Carr. & Pack. 2/6 extra.
or 6/- Deposit and 4 monthly payments
of 6/-. (Including carviage and packing)
Baffle-Baseboard Assembly, -3/6 extra.

Send to-day for copy of 1934 Cabinet
Catalogue.

{ PETO-SCOTT CO. LTD. 77, City Road, :
: London, E.C.1, Telephone: Clerienwell 9406/7.

Dear Sirs,—~Please send. me (ASH/C.0.D./ILP E
! $.T.500 Table Model ... :
s 5.T.500 Consolette ...

< for which I enclose £
* CASH/H.P./DEPOSIT.

3
§ NAME..




S.T.
e

“ACE” S.T.500 CONVERSION KIT

containing al! necessary components tor
converting $.T.400 to 5.T.500 35/

OR including “ Class B ** Valve 49/'

BEFORE YOU. BUY YOUR S.T, 500 YOU MUST
READ our advertisement on page 303 * Popular
Wireless " O¢tober 21st. ~ Note the components speci-
fied. the definité guarantee, and the USEFUL FREE
GIFT GIVEN WITH EVERY KIT.

MARGUS
OVERTON

Borough High S$t.,
London Bridge, S.E.1

Trade Supplied—Usual Discounts,

THE WORLD'S MOST
HANDY AERIAL

NO POLES—NO WIRES—
NO TACKS

NO STAPLES
NO WETTING
INVISIBLE.

A revolutionary
fdea 4in aerials
Equal to an outside aerial at the
same height. Just unroll the
tape and press it up in position
around the room or up to the
attic—and it sticks.

DE LUXE
KIT

mark, No danger from light-
ning, reduces static interfer-

ence. and increases selectivity.
Ideal for artistic homes. Excellent
pick-up for flats. Obtainableanyw here
Brit sh Pix Co. Ltd Dept. 29),
London, S.E.1.

PIX i
WANTED BY G.P.O. ENGINEERING DEPT.
8 young men aged 17- 23. No _experience re-
quired. Good commencing salary. Details of
entrance Exam. from :

B.LLE.T, (Dept. 568), 29, Oxford Street, W.1.

o o
?\WIRELESS IS THE WORLD'S
FINEST HOBBY.

MAKE IT A PROFITABLE ONE.

SAVE MONEY;
MAKE MONEY,
NO - OUTLAY,

bl
E&ﬂ'aﬁ 3/6

e

Wireless
Salesmam,
Experimenter,
Constructor
! should write his name %nd address in the
) margin, and post in }d. unsealed envelope for
particulars, and FREE 1,000 iltustration cata- >
logue of all makes, - components, kits, and'sets. {
ELECTROCETS. SOLIHULL, BIRMINGHAM

—

)
Ju}

PLEASE be sure fo mention ' Popular Wu‘eless*”
when commnmcatmg with Advertisers, Thanks!

=

S.T.500

(Continued from page 343.)

oscillation to a greater or lesser extent,
‘ and absolute stability, when obtained, is

accompanied by a loss of signal strength.
Valves differ very widely in their charac-
teristics—fur too widely in my opinion.

We have, however, t6 budget for things
as they are, and a 23 per cent variation
either way is commonly experienced. This
means that one valve may easily be 50
per cent more efficient than another, and
therefore more liable to produce seli-
oscillation and instability..

Providing for Variables.

Many readers will know that when bat-
tery valves were greatly improved in their
performance many of the older sets could
not be used owing to
instability. If valves
of a same type by a
given manufacturer
vary so greatly how

much more do different
makes of S.G. valve
vary .?

The set manufac-
turer issues his receiver
adjusted for a given
type of valve and even
for the actual sample

Popular Wireless, October 28th, 1933.

in the original model, was a really good set.
Years of experience for designing for the
home constructor have taught me that some
latitude is essential and that some provision
must be made for different conditions of
opetation.

| The Best and Worst of Imitation.

The slavish imitation of the factory-built
set ‘is a fatal mistake on the part of de-
signers and would only be justifiable if the
designer could service and adjust every set
before it was sent out, and ensure that the

" right valves were in the set. Virtually the

receiver would then be a factory-built one.

At the best, the results would equal the
factory-built product’ at the worst, the
result of issuing designs similar to those of
a-factory set can be disastrous ; ; the widest
variations in results are obtained. That poor

FOR A CLASS B SPEAKER

-
K"
@ |
7/
Drrver
TRANS AR
/0000 OrrrsN]

which he sells with
the set. No_ set manu-
facturer would dream
of supplying a receiver
without the actual
valves carried. We
who design for the
home constructor,
however, must provide
for various contingen-
cies. A reader who
already has a screened-
grid valve is not likely
to buy - another in
order to conform to a

N Gr./ 6. G,
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designer’s recom-
mendation.

In my opinion, a set
for the home construc-
tor should have some
means of enabling the
best results to be ob-
tained . from almost
any type of S.G. valve.
It is absolutely impos-
sible to do this unless
some variable control
is provided.

Still another vari-
able element in a wire-
less receiver is the fila-
ment voltage and the
HT. A set which will
work well with both
‘these at minimum values may be very diffi-
cult to operate and liable to instability
when the batteries are at full voltage. A
set which is designed to work with full vol-
tages will be insensitive when the batteries
are below par.  But extra controls can
accommodate different voltages.

valve holder.

After Years of Experience.

With different valves, different voltages,
different aerials, different districts, different
components, the results are bound to be
different and bound to be worse on the
average. It ig little wonder that widely
varying reports are often received on what,

—
gra— ‘005
=|zgzd=]V

HT+Z  HTrE HI- 27

GB-/

The above is the modification necessary when a Class B speaker is used.
Many speakers of the moving-coil type now have extra terminals to enable
Class B to be used. There are three such terminals, and the manufacturer
tells you which they are :
strip of the ‘¢ S.T.500.>
L.S. —, and the third to LS. +. These latter two terminals on the strip
are shown above conmected to the anode terminals of the Class B 7-pin
It will be noticed that the output choke has been removed
since it ig not needed. The rest of the blue print remains the same, but
as a special check I shall reprodace a small edition of the whole blne print
as adapted for those buying Class B speakers ; a modification of the rapid
construction guide will also be given to cover the slight alteration.
tically all constructors, however, will find the above explanation adequate,

One is connected to the H.T, + 3 on the terminal
Another of the three terminals is connected to

Prac-

results are often obtained is due to the
absence of highly technical knowledge,
measuring instruments, ete.

Freedom of Home-Construetion.

The first requirement of a factory-buil
set is that it shall be simple in operation, so
simple in fact that simple people can work
it. No such restrictions apply to the home
constructor. The designer,. instead of de-
signing down to the lowest common mul-
tiple of intélligence, can appeal to the
highest common factor of general common
sense.

(Next week Mr, Scott Taggart
further article on the “ S.T.500.”)

.

will contribute a
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The NEW

and NEWSY
PHOTOGRAVURE |
\x,\ WEEKLY

From the superb two-colour cover to the fascina-
ting competition at the end of this week’s sensa-
tional issue, The PICTORIAL WEEKLY is NEW,
ARRESTING and DRAMATIC— packed with features
of irresistible interest, printed throughout by the most ex-
pensive and attractive of all modern printing processes—
F PHOTOGRAVURE. Geta copy and look throagh it—follow

from page to page the startling programme of up-to-the-
minute articles and brilliant stories. Note the illustrations—
the most striking exclusive photographs ever preseated to the
F Eritish public. Here are a few of 1ts magnificent {eatures.

THE MINUTE I SHALL NEVER FORGET

The first article of the greatest adventure series of the vear.
By VICE-ADMIRAL E. R. G. R. EVANS, C.B, DS.O.
(the famous sailor and explorer, who has recently been so prominently
in the news),

WHAT THEY ARE REALLY LIKE

The first of a marvellous series of pen-pictures of the famous people
vou know, and yet do not know—revealing Sir Bernard Spilsbury, Mr.
Montagu Norman, Amy Johnson, and other well-knowa folk as they
are when away from the public eye.

“BLACKSHIRT TURNS 'TEC.

| The mest picturesque crook in British fiction begins a new series of amazing |
adventures.

By BRUCE GRAEME

creator and auvthor of the world-renowned “ Blackshirt ” novels, of which
nearly a million copies have been sold.}

SIR HARRY LAUBDER

writes in charaecteristic vein—*1 Have Retired—Almost.”

WHAT MURDER COSTS YOU

Secrets of the Murder Hunt revealed.

32-page ROAD MAP

OF BRITAIN FOR WALKERS.
CYCLISTS AND MOTORISTS.

?REE Lel)r;é’rly copy!

o N ey ey

RIAL Weekly

On Sale Friday, October 27th. Crder your Copy now
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For the new S.T.500
SCOTT TAGGART'S

first choice
is again
BLUE SPOT

Ik should be yours oo

11

MOVING
ColLs
32'6—87'¢ '

Class B Moving Iron

66 RB Unlf? 7.: 30/-* : Write for Catalogue
Cabinet 44RB-42/- No. P.W.34.5.
THE BRITESY BLUE SPOT COMPANY LTD

BLUE SPOT HOUSE. 94/96 ROSOMAN ST.. ROSEBERY AV..I.ONDON, E.C#
Phone : Clerkenwell 3570c  Telegrams : * Bluospol, 1sling, London.”
Distributors for Northern 'England, Scotland and Wales: H. C. RAWSON
(Sheffield and London), Ltd., foo, London Road, Sheﬂield; 22, St. Mary's
Parsonage, - Manchester; 177, Westgate Road, Newcastle-upon-Tyne;

37, 38, 39, Clyde Place, Glasgow.
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