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As used in the
“Night Hawk”

by Mr. Percy W. Harris

and in other well-known
Receiving Sets

Eleven exclusive _
Eureka features

"

e 1 N
Absolute rigidity- of fixed
plates ensured by unit con-
struction.

Moving plates clamped to-
gether to permit fine spacing
with absolute security.
3

Special method of construc-
tion eliminates the possibility-
of fixed and moving plates
short circuiting.

4
Ball-bearings ensure smooth
silken action under all con-
ditions.

Dual connections (cone and
pigtail) guarantee continu-
ously silent performance.

6
Electrical losses so low as to
be quite negligible. An
invaluable feature for short-
wave use.

7
Generous and readily acces-
sible soldering tags.

8
Equipped for panel mounting
as one-hole or four-hole,
whichever preferred.

9
Positive stops at both ends of
scale.

10
Compact design permits a
panel depth when closed of
less than two inches. The
.0005 mfds.Ortho-cyclic takes
up much less room than most
.0003 mfds. condensers.

11
Highly polished and beauti-
fully finished throughout—
a perfect example of British
craftsmanship.

B R R T T T T LTI

gy .

Prices:
*0603 mfds. 14/6
‘0005 mfds. 15/6
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Space out your Stations as
evenly as the rungs of a ladder

T last there is available a British

Condenser which takes out all
the guesswork of station finding and
ensures a standard of selectivity which
is almost incredible, The new Eureka
Ortho-cyclic is a fine precision-made
instrument designed to give mathe-
matically equal spacings between all
wavelengths throughout the whole of
the scale. Within the first 15 degrees
on the dial you will find 15 wave-
lengths of 10 kilocycles separation.
Fifteenonly—onetoeachdegree! And
the same precise separation will be
found all through the scale. Yet in
the ordinary condenser used under the
same conditions you would find sI

wavelengths crowded into the same 15
degrees. An absurd overcrowding just
where you need the greatest separation
to ensure workable selectivity. No
wonder wave-traps andsimilar gadgets
are necessary to separate the wanted
from the unwanted stadons.

Add to this astounding performance a
host of other electrical and mechanical
features and you’ll undeistand why the
Eureka Ortho-cyclic is unrivalled for
performance, uniformity and enduring
depencability.  Before choosing your
variable condenser ask to see the
Eureka. To every discriminating
wireless man its beautiful workman-
ship will be irresistible.

Portable Utilities Co., Ltd. (Eureka Radio Products), 8 Fisher St., London, W.C.1.

Manufactured by the
makers of the famous
Eureka Transformer

0-CYCLIC

Gilbert Ad. 6374.
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For low consumption, long
life and sensitivity, use
Marconi D.E.2 (2volt) and
D.E.8 (6 volt) Valwves.

The Marconi Type D.E2 ~ RECOMMENDED COMBINATIONS FOR 2 and

L.F. Dull Emitter is a
popular valve for a 2-
volt accumulator. It

3 VALVE SETS.

takes only approximate- — - : —
Iy e?lne_fth{rdt }t1he c'lllrre.,’t Combination ;\F‘li‘r)éo(r’lfx Posi-| Filament. Gg’ig‘ High Tension. Log 'tl‘tensiO"_
usH or e ype No. \ G tion. - b1 attery
DE.R. for carly low i Valve % IVolts |Amps|volts |Volts [M.Amps|  Supply.
freguency stages. It tan B : 5 [ . . g
also be used as a rectifier F R -y g;i?; g{; gef ;g g.;; +g 23 ’ (,).g F
with anode voltage l‘olf i i
20~40 (Fil. volts 1°8. Fil. 6 D.E2HF. |Det. | 1.8 [o12 | i 3
il Nt ] (1N6 . o BN .E.2 HFE. 4 E 2 42 6o 1-0 2 V. ace.
amps. o'1z. Amp. factor DE.2LF. |LF.} 18 |[o12]—45] 80 l 12
7). TheD.Ez LT, Dul)l - |edE |
Emitter (Amp. factor 12 . . . . -
3 : = GW, B8 ot DE2HF |HF.| 1-8 |o12]| o 60 o8
’g designed  for H.F, DE.2H.F.|Det. | 18 [o12 {+2 60 10 |2v.ace.
mplification and rectifi- DE2LF. ILF.| 18 lo12 | =3 8 g
cation. It has similar o w1 ¥ +5. 2 2o
filament characteristics |
& M e 17 s D:IESH.F-IHF.| 58 (012 o© 80 11
to D.Ez LF DESH.F. |Det. | 58 |o12 |2 8o 16 6 v. acc.
Pricc 14/~ each. D.ESL.F. [LF.| 58 |n12]|-6 | 100 30

THE MARCONIPHONE CO., LTD.

(Sole Agents for Sterling Telephone and Electric
Co., Ltd)

Regd. Office :
Marconi House, Strand, London, W.C.2

( Head Office :
210-212, Tottenham Court Rd., London, W.1

To the MARCONIPHONE COMPANY LIMITED,
210, Tottenham Court Road, London, W.1

Please send, post free, the following publications :-
. Marconi Valve Booklet

(W13

Typer D.E.8 L.F. Dull
Lmitter is for a 6-volt
acéumulator. -1t is re-
commended for L.F. Am-
plification when a steady
negative grid bias of 6-7
volts is__required while
using an anode voltage
of 100. It may also be
used as a gencral purpose
valve (Fil. .volts §'6-6.
Fil. amps. o'12. Amp. fac-
tor 7). The D.E8 H.F.
Dull Emitter has similar
characteristics to the
D.E.8 L.FF,, but is suitable
for H.F. amplification
and rectification and re-
sistance capacity coupled
amplifiers (Amp.factor 16.)

Price 18/6 each.

1 S’Léry of thé Martoni Valve,

 Name

Address ...

............................................

|

-

|
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SILVER
CLEAR

“l have been running two Louden Dull

le Nﬂﬂl@ b@hiﬂd Emitters over 18 months . . . at a recen,t,

, | test . . . there was nothing to touch them.
. ° . o
> So writes Mr. O’'Neill from Royton. and everv post swells the number,
ensures perfectlon now‘amounﬁng to many thousands, of people who agree with his opinion.
Louden Valves cost less, they last longer, they consume less current, they
THE B.T.H. Low Frequency Transformer arc famous for * Silver Clear *' reception, and they give greater volume.

is typical of all BT.H. productions and _ | We could write you a treatise on the scientific.reasons for all these quah-
worthily upholds Pt reputation - for ties, but it's Results you want—not Reascns.  Write to us for your Loudens
i supreme quality. [t provides the most effcctive '°’“'§}2' UT}“S is Mr. O'Neill's letter :
2 O 1= ** Geatlemen,
inc.ans Of- lé]tcnjlfy‘ng the drgcut{ed s'l‘gmfﬁi It might interest you fo know that I have been yunning two Louden Dull Emilters
tis desxgne and constructed to give fdlth g ** for over 18 months and they were second-hand whes | got them. They also ave “still
amplification over the whole range of audible ** guing strang.” - Al a recent test of parious valves there was none to touch them.

i frequencies. The windings are pertectly insul- " Please furaish me with a calalogue.
ated and of correct values, while the ample iron Yopeontdpoepdy, "
e’ S, ] . t' 3 ond W. O'NEILL (Repton, Nr. Oldham).
GRS ID DTSN Ay ihcation and rend- Louden Valves are made by British labour. in a British factory with
€rs sCreening unnecessary. British capital and can be depended upon for the finest volume, range
! ) . 5 ' and silver clearness. They can only be offered at such low prices because
l Made in two Ratios 4:1 & 2:1 1 of our well-known policy of selling direct to the public and cutting out
“1 the middleman’s profit.  The list below gives prices and full particulars.
M{ Frice ] 78 6 d Order your Louden Valves from us by post.
. . (]
| Outside the lrish Free State 4/6 . 8/— 8/—
' Bright Emitters. - ‘Dall Emitters, Dull Emliters,
L.F. Amplifier. F.l. L.F. Amplifer. L.ER.I. | L.F. Amplifier. F.ER.1
H.F. Amplifier. F2. H.F. Amplifier. L.ER.2. | H.F. Amplifier. FER.2
Detector. F.3. Detector. L.ER.3. Detector. F.ERJ3’
5°5 volts 0°4 amps. | 2 volts 0°2 amps. | 4 volts 0'1 amps.
| - =
ATH 9/- 11/- | 12/-
£ Dull Emitters, D.E.-Power Valves. D.E. Power Valves.
= ll:l!;' ﬁmpll'-?-‘e" FER% Trans. Amplifiers PER.] | T, Amplifiers PER.1
= e " Deteator FER3, | Resist. Amplifiers PER2. | Reaiat. Amplifiers PER 2
6 volts 0°'1 amps. | 4 volts 02 amps. |'6 volts 0°2 amps.
ps. P
L i, ] Postage and packing : 1 Valve, 4d, 2 or 3 Valves, 6d.r 4, 5 or 6 Valves, 9d.
. 5
- FELLOWS, PARK ROYAL, N.W.10,
- - : ) i Bl ¢
~ Sold by all good Radio Dealers WRTE FOR § y-ONOON: 20, SICERRES Totchin Churt SURAG 0.
B NG 26 e S i 0
The British Thomsoir-Houstorn-CoreLinds> [ TRATED i BRISTOL: 56,- Narrl;e\:n\éineoaslree:g 3 j
il { CATALOGUE CARDIFF : Dominions Arcade, Queen St. (Cardiff 7685).
a8 0% ! Ne. 33 FREE. LEEDS : 65. Park Lane (!.‘eeds ?l479). .
— s o — — A g NOTTINGHAM: 30. Bridlesinith Gate églolunalmm 5551).
o= = : TONBRIDGE: 34, Quarry Hill (Tonbridge 172).

- BUY DIRECT AND SAVE MONEY:

E.P.S. 96,
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Specify Dubilier !

Sixteen years ago we commenced
manufacturing wireless condensers.

In those days, electrical condensers
certainly existed but they were totally
unsuitable for wireless purposes.
Accordingly we made a minute study of
the subject and, as a result of carelul
observations over long penods, we were
enabled to design condensers in which
hysteresis losses, insulation leakage and
numerous other factors opposed to con-
denser efficiency were either reduced to
the minimum or eliminated completely.
The small, hermetically cealed groups
of mica and metal plates which form
the essential units of the familiar 600
Type condensers are the direct outcome
of these observations.

They represent the very high standard
of electrical efficiency to which modern
science has brought the condenser, and
it is interesting to note that these
identical units, grouped in their tens of
thousands, make up the Condenser
Banks of the world’s principal wireless
stations.

In the Condenser equipment of the
Government Radio Station at Rugby,
of which we show a view above, there

PUCON WORKS, VICTORIA ROAD,
TRLEPHONE : CHISWICK 2241-2.8,

are in each of the large ‘‘ tanks " over
half a million of such mica and metal

“plates grouped into hundreds of con-

denser units.

Each of the many millions of plates was
individually selected and tested before
being collected into groups, and each
group was again subjected to frequent
and stringent tests during the successive
stages of assembly.

This ritual of tests, tests, and more tests
is observed in the case of every single
product bearing the Dubilier name,
Our long experience has taught us that
if we are to make condensers which will
be satisfactory in service, whether they
are designed for High Power Stations

or for Broadcast Receivers, we must

take precautions to eliminate every
possible cause of failure. AsCondenser
Specialists we know these precautions
to be not only desirable but essential.
Governments and Manufacturers of
Broadcast Receivers all over the world,
agreeing with us in this matter, specify
Dubilier.

Arcp there Dubilier Condensers in your
set

Specify—

DUBILIER

ADVERT, OF THE DUBILIER CONDENSER CO. (1925) LTD..

NORTH ACTON, W.J3.
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The Two Latest Numbers
Now On Sale FEverywhere

MODERN
LOUDSPEAKER SETS

S

3

%
This book contains straightforward, g
amply illustrated directions for con- ?
structing three of the latest valve }
sets. The first is a two-valve house-
hold loudspeaker set. A straight-
forward set of up-to-date design
intended for the reception of quality
signals from the local station and
from  Daventry. The second is a
sensitive three-valver incorporating
a novel reflex principle which will
receive European stations with ease.
The third set described is a four-
valver including every possible
modern refinement.

GUIDE rop
Tl?llc:rgg,e

PICTORIAL

BLUE PRINTS

This book consists of an up-to-date

and comprehensive range of blue

, : \ ; i print diagrams drawn in a simplified

. | pictorial style so that the amateur

= = (L constructor cannot possibly go wrong

: T — ALY when building up a set on the lines

of any of the circuits with which the
E
B

book deals. There are 11 circuits
in all.

11 BLUE
PRINTS

Price 6 e Each.

At all Newsagents and Bookstalls

CONSTRUCTORS USING THESE
BOOKS CANNOT GO WRONG,

PSPPI SN  pN AP EIE, 24 MWW‘M%‘WV‘”WA\MMWM M“”\W‘W"V
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In addition to the
Cabinet, there are
eight other Brown
Loud Speakers—a
type for everyone
from 30/« to
€13 13 Q

he careful, conscientious

workmanship — the almost

loving care with which
Brown workers tend the instru-
ments they make is almost akin to
the pride with which the Crafts
men of old fashioned their work.
This pride of work is distinctly
reflected in the finished product—
it will be obvious to you the mo-
ment you see a JBLrown Loud
Speaker or Headphone.

Each 36rown Instrument is con-
scientijusly made ; we, its sponsors,
know that in it we have designed

ART and Science go hand in hand in

the Mrown Cabinet Loud Speaker.
Beautifully finished in rich Mahogany
or Oak, it wi'l harmonise with the
setting of any room, while in purity of
tone and adequacy of volumé it stands
alone among Loud Speakers of this type.

In- resistances of £6 : 6 . 0

2,000 or 4 OOOlohms

Conscientiously
made—for you

a Loud Speaker -which will give
the most faithful rendering of the
Broadcast it is possible to imagine;
one that, in purity of tone and
adequacy of volume, sets a standard

in reproduction unequalled

throughout the World. Because
we want to pass this on to you,
we are determined that not by the"
slightest deviation from the high
standard of workmanship, nor by
a moment’s relaxing in the discern-
meht with which only the finest
quality materials are chosen, shall
the astounding fidelity of JBvown
reproduction be prejudiced.

8. C. BROWN, LTD, Western Avenue, North Acton, W.3

Retail Showrooms : 19, Mortimer Strect, W.1; 15, Moorfields, Liverpool; 67, High Street, Southampton.

Wholesale Depots :—2, Lansdown Place West, Bath ; Ctoss Housc Wcsti:ltc Road, Ne“cnstle ; 120, Wellington

t., Glasgow ; 57, Godwin St., Bradford

Birmingham. N.lIreland: Robert Garmany, Union Chambers, 1, Umon ét Belfast.

Howard Caroline St.,

66}

-

Gilber! Ad, 6366
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In three types

Red Band
For H.F. use

18 v?}fs 114 /_

amp.

Black Band
TheDetector

18 volts '

amp....

14/-

Stentor Two

Power

18 volts 1

amp.

18/6

//////,//////; Y

> 4_' e //////// \7
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‘Horse’ power that gets nowhere!

HE merry-go-round —a symbol of
wasted ‘horse’ power ! In almost

every branch of Industry waste plays a

dominant part. The smoke pall which
hangs over our big cities is wasted energy.
Scientists tell us that inten years’ time the
waste gises from our factory chimneys
will be harnessed and converted into
power. In your own home perhaps, you
may have a grate which burns a lot of
coal yet does not heat the room. Another
case of wasted energy.

Again, take yourown Wireless Set. Your
valves may consume a lot of current and
yet not give you good results. If they are
bright emitters it will be necessary for the
working temperature of their filaments
to be raised to a white heat—otherwise
the vital stream of electrons will not be
emitted. Clearly a case of wasted energy
because now a new filament has been in-
vented by Cossor which gives off a terrific
emission practically without heat. When
the new Cossor Point One Valves fitted
with Kalenised filaments are working not
the slightest glow is visible.

Great heat, therefore, in a valve is no
longer essential. Its destructive influence

has been eliminated in all the new Cossor valves.
Heat causes crystallisation. After a httle while
the filament becomes brittle—the constant stretch-
ing and contracting has altered the molecular
structure of the metal. Eventually it snaps—and
your valve is useless.

The Cossor Kalenised filament is one of the great-
est advances in valve manufacture. Not only does
it mean an abnormally long life, but it cuts current
consumption down to a tithe of what was neces-
sary a year ago, For example, the accumulator:
large enough to last a 2-valve Set for 10 hours
with - bright emitters would last more than
200 hours when Cossor Point One valves are used.

Think ! 190 hours free broadcasting every time
your accumulator is charged. Charge your Accu-
mulator once every two months instead of each
week. Surely this worth-while economy will
make you change over at once.

But even economy and long life do not exhaust the
advantages of these new Valves. You'll obtain a
volume and mellowness of tone which will surprise
you. Owing to the low specific resistance ot the
Kalenised filament, an exceptional length is used.
This in turn means obviously a greater area of
cmission surface. And a prolific emission, properly
controlled, means a better valve.

Remember, too, the exclusive method of Co-axial
Mounting which guarantces a uniformity which
has never before been possible. There is no gamble
in choosing a Cossor Valve. All are alike—no
deviation is possible. See your Dealer about
them to-day.

Cossor

Issued by A. C. Cossor, Ltd,, Highbury Grove, .5,

Gilbert Ad. 6358
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RADIO NOTES AND NEWS.

" The New Wave-lengths-—Radio Programmes on Telephone Lines—Community Singing—Murder
Trial Broadeast Stopped—Radio Fund to Go like Road Fund ?—The Piccadilly Programmes.

The New Wave-lengths.

HEN announcing that the Geneva
Wave-length Plan would come-into
operation upon November 14th, the

B.B.C. notified listeners that reports upon
the working of the scheme would not be
required for two weeks. In other words,
they expected a pandemonium fortnight,
during which the black sheep “amongst:
Europe's 200 broadcasting stations would
stray off their own wave-length into
pastures forbidden !

““ John Listener.”

AT the end of the fortnight probably, we

shall all have requests from our

local stations for reports upon recep-

tion. Till then it’s.a waste of time to write,

but as soon as the word “ Go ” is '

given, the reports from listeners

will doubtless prove of very great

value. - For, however well the

B.B.C.engineers do their job, they

can never hope to keep such a

sharp ~look-out as * John
Listener ” !

“N** Circuit in N. Devon.
RITING in praise of
the 2-valve “N”
gireuit, described in
“P.W.” No. 224 (Sept. 18th
issue), a Parracombe,
N.Devon, listener says
that for 5 X X he uses
a 525 coil (500 will do).
inthe N position, with
a 200 in the ACE posi-
tion. “In conjunction
with B5 and B6 valves,
the set produces far
more volume from an
Amplion AR. 19 L.S.
than any straight
2.valver 1 have coms across,” he says,
 and the quality is very pure.”

Radio Programmes on Telephone Lines.
NY Dutch telephone subscriber can
now listen to broadecasting without
a receiving set for thirty shillings a
year. The Paris, Daventry or Hilversum
programmes are picked up centrally, and
“laid on ™ to all telephone users who sub-

seribe to the service. &

1If, in the middle of the programme the

A Presentation Wireless Set.

’phone is nceded, the broadcasting is auto-
matically cut off. 11 3

) Aerial Slashing.

“ AERIAL slashing is still going on in
Norwood,” writes a “ P.W.” reader

from that salubrious suburb. ‘But,”

he adds darkly, “if I find anybody trying
to slash my aerial, I'll slash him to earth

Community Singing.
OMMUNITY chorus singing, by an
Albert Hall audience, is to be broad-
cast on Saturday next (November
18th). The concert is to inaugurate a

National Community Singing Movement,
and in addition to the chorus singing by the
entire audience, there will be the added

attraction of the Royal Albert Hall
Orchestra under Sir Landon Ronald, Miss
Florence Austral, Mr. John Goss, and Mr.
Norman Allin.

All London Hospitals Now Have Radio.
& ATS off” to the ‘ Daily News”
Wireless for Hospitals Fund. Opened
in May, 1925, to provide wireless
for each individual patient in the voluntary
hospitals of London, it has equipped 122
hospitals, the total number of beds provided

'Rl

The three-valve receiver presented to Mr. J. Eccles (right) on completion of
50 years’ service as organist at Farnworth,

.with programmés being 15,781. A total of

£25,436 0s. 4d. was subscribed, and every
penny has been expended upon equipment,
bar £128 13s. 9d., which balance is being

"presented to the Home Secretary for the

wireless “equipment of Borstal establish-
ments.

Magnificently conceived, and brilliantly
executed, the Fund proves that the spirit
of Charles Dickens, founder of the “ Daily
News,” still lives to alleviate suffering.

Better Terms for Radio Artistes.
SCHEME has been evolved to make
broadcasting artistes independent
of the stage. In future, engagements
may be made for a week’s microphone
“turn.” instead of just for half an hour.
The artiste’s first night will be at, say,
London, the next Glasgow, and so on,
the salary paid being as good as the
halls can offer. '
WPG.

IT-UP-LATES who were
combing the ether at mid-
night a couple of months
ago, reported that W P G, the
Amnerican broadcasting station,
was coming over exceptionally
well. The call-sign letfers stand
for Worlds Play-
Ground, and the station
itself is situated half a
mile out in the Atlantic
Ocean, at the cnd of the
pier at Airport, Atlantic
City, N.J. Just re-
cently all the trans-
atlantics  have been
more clusive, but even
so 1 occasionally hear
from “P.W.’ readers
who can get W G P

quite clearly on a couple of valves.

The Piceadilly Programmes.

E GROOT'S disappearance from the
programmes raised a controversy
that continues to flare up. Recently

Mr. J. H. Squire—whose Celeste Octet is
another prime microphone favourite—came
out with the statement that the B.B.C.
had created him fairly enough. In fact, Mr.

{Continued on mext page.)
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NOTES AND NEWS,

(Comtinued [rom previous page.)

Squire’stated ¢ the members of my Octet get
for 30 minutes’ broadcast three times the
amount they would earn in a theatre for
threc hours’ work. After all, fair’s fair!”’
A recently been reported from Antwerp.
A listener there switched on his
wireless set (which was tuned to 5 X X), and
then picked up a South African newspaper
to read. As his eye took in the words *“ The
Gila Monster wears a flashy suit of orange
and black,” those identical words were
spoken to him by the loud speaker!
It gave the listener quite a creepy feeling,
to sit in Antwerp and hear an English voice
speaking exactly-the same words as he was

reading from the South African paper in his
hand !

A Queer Coincidence.
QUEER radio coincidence has just

The Explanation.

THE explanation shows how all the world
is inter-woven nowadays. Originally
the words were from an article by

L.G.M. in the “Daily Mail,” and the South

African paper has quoted the story.

As L.G.M. himself is a once-a-week uncle
at 2 L O and 5 X X, he also quoted his own
work one day to the kiddies, with the vesult
that a man sitting in Belgium, and reading
a South African newspaper, heard by wireless
the very words he was reading being
spoken in England.

 Ariel’s "’ Announcements.
I HAVE been asked to make the following
announcements :, -
A Radio Exhibition has been
organised by the Canterbury and District
Radio Society. It will be held in Canter-
bury on November 25th and 26th.

Carr-Sians: 6 NG, Mr. N. E. Haigh,
16, Fairfield Road, Bridlington, 45 metres,
10 watts; 5 X H, Mr. L. W. Hooke, 87a,
Haverhill Road, Balham, S.W.13, 90 and
150/200 meties. (Now testing.)

Radio for the Blind.

HE British idea of allowing blind
listeners to receive radio programmes
. without a licence has been carried a
step farther at Danzig. Here the fee is
remitted, and the G.P.O. has organised a
fund to provideé sets for the blind. Boxes
for voluntary contributions have been in-

stalled at the post offices.

Silver Cup for Constructors.

'WO silver cups are being presented by
Porurar WIRELESS iIn connection
with the Amateurs’ Competition at

the Hull Wireless Exhibition. This show is
due to commence upon December 4th, and
to close seven days later, and full details will
be announced in due course.

Hearin’ Erin.

HE Irish Free State Minister for Posts
and Telegraphs (Mr. J. Walsh) stated
recently that within the next fifteen

months every home in the Free State would
be within crystal range of a broadcasting
station. Cork Gaol, which has not accom-
modated prisoners for some time, has been
chosen for one of the sites.

Iit's All Wrong.

IR THOMAS BEECHAM, despairing of
English music, English opera, British
audiences, concerts, everyfhing musical,

in fact, puts the whole trouble down to
one thing—broadcasting !

“ When the Government subsidises any-
thing, what does it do ?” quoth the good
Sir Thomas. Not waiting for a true
answer, he goes on:
mechanical invention. Broadcasting!”

As musical instruments are mechanical
inventions, and the Government does not
subsidise broadcasting, Sir Thomeas seems
to have “ missed the boat > somewhere !

Canada Calling.

HE total number of radio transmitters

in Canada is now 543. Of these, 67

are broadecasting stations, another 67

communicate with points abroad or in the

Dominion, and 356 are operated by amateurs

or cxperimenters. The remaining stations

are operated for communication with ships,

or to provide an ‘“aid to navigation”
service.

Murder Trial Broadeast Stopped.
EVEN American listeners were surprised
when it beeame known that arrange-
ments had been made to broadcast a
murder trial there. The long-postponed
trial of Mrs. Hall and her two brothers, for
the murder of the woman’s: husband and
Mrs. Mills—his * soul mate ”’—had aroused
publi¢ interest to an unprecedented degree.

e L
SHORT WAVES.

“ Mr, Henpeck has a filament switch on his
four-valver. He makes full use o? its cutting-
off powers when a talk is being made by a lady
lecturer. He says that it is the only means he
knows of to cease female eloquence.”’~—* Popular
Radio Weekly.’:

* *

A suggestion was recently made that London
should have a radio theatre, in which one cownld
dine and dance and listen to the wireless, We
thought there would be a catch in it.

- L *

“ A scientist says that plants can be tickled.
A suburban correspondeut asserts that his
aspidistra laughed outright at something said
on the loud spe::ker."—“ Humo.ris-t."

FHOIEOTR R TR s

¢ Cost of ruining a wireless set.”” (Headline
in Electrical Paper).

A falrily cheap way is to give {t to the youngest
son to play with., -
L * »

¢ Owing to lack of space, the radio programme
is postponed until next week.” (American
Paper). ~
The American ether is a bit overcrowded.
» * -

The “ Evening Staudard > staies thbat when
asked fo name his favourite piece to be broad-
cast, Lord Hawke confessed an affection for
an old-fashioned baMad entitled :  *° Where
is another so swecet ag she?’ eadding : ‘1
was a bit of a warbler myself.”?

Which hit P -

. * *

Headline in “Glasgow Weekly Herald.”” “How
you miss your stations.”” This would be a good
title for & ¢ Tall( »” to r.ailway‘ passengers.

T TR T T T H T

‘ Not too familiar. It’s all right to have a
loud speaker in the house if you are not married
to itV Cinci‘nnati Ex‘xquirer."’

“ The licence fee Is not a tax, but it is voluntary
payment by the individual listener for the
services which the Broadcasting Authority
renders, and we feel that no Government has
the right to take such fees,’’—" Newcastle Daily
Journal and North Star.”

That’s just w.ha.t we t‘hink.

B A H TR O R IR TR

in “Daily Mail.’”)
Even this might be preferable {0 some of the
voices which do.

¢ Somewhere a face is calling.’” (Headline E
-=11||||llll“”lll”llll|||1|f|“|||||l||l||||l!||’||||||||lHH“”“”“HHE

| )
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“It subsidises a"
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But although listeners were morbidly
fascinated by the arrangements to put the
trial “on the ether,” it was generally
felt that such a use of broadcasting was
a debasement of the science of radio, so
the proposal was dropped.

Everywhere the Same,

THE Berlin magistrates recently fined
nearly two hundred listeners for
operating or owning wireless sets

without licenccs: If the fine was not forth-

coming because the listener could not find
the marks, he had to go and mark time at
the gaol for fourtecen days !

Radio Fund to go like Road Fund ?

HE wireless League is doing good
service in calling attention to the
manner in which licence money is being

appropriated. The League estimates that
by the end of the year a little matter of
£900,000 will have been retained by the
Post Officc, just at the time when all the
licence money is really required to develop
the service for which listeners have paid.

If a fraction of this amount were to be
spent on a short-wave station, to keep our
overseas kin in touch with Britain, it would
not seem so unjust. But will the money be
spent wireless-ly at all ? It seems un-
likely—and unfair.

Wireless on the Coffee Stall,

AN enterprising stallkeeper in South
London- is attracting customers by
radio. He has a wireless set and

loud speaker mounted upon his coffee-

stall—and no ‘‘grounds” for complaint
the customers say.

Welcome for Wrong Man,

UITE a comedy of errors arose out
of the visit to London of Dr. Richard
Strauss, to conduet his own music

at the Albert Hall.

B.B.C. officials were waiting at Liverpool
Street for the boat-train, and later the
German ambassador turned up and waited
too.

When the train pulled in the ambassador
welcomed a distinguished-looking arrival,
and was taking him to the Embassy car
when the B.B.C. officials approached and
asked where Dr. Strauss was going. *‘ This
is not Dr. Strauss,” explained the ambas-
eador. So there was a rush down the
platform, and eventually tho great com-
poser was found in company with a porter,
strugeling with luggage and the English
language !

13
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TECHNICAL TERMS ILLUSTRATED.
The Plate.
A LADY got very irate
Because her old man
stayed out late,
So she sat up one
night,
And gave him a fright,
By hurling at him a big
A HI R R T T HITY
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J‘ QUARE PEGJS

OW often we come across the phrase,
‘“8quare pegs in round holes,” that
I have chosen for the title of this
article. It obviously signifies thet there
is a misfit, either intentional or unintentionel,
and it is really surprising how many misfits
we find in connection with the problems of
wireless reception. It may be argued that
a receiver is ag good es’its components, but
this will not be true unless the components
are correctly laid out and wired to 2
definite prearranged plan, end thus made
to perform their respective functions in a
satisfectory manner.

Each portion of your set must act in
haimony with the other portions, and to
further this ideel we must choose that all-
important component, the vaive, so that
the work it is called upon to do will be
executed efficiently. The beginner, or for
that matter the average wireless enthusiast,
is often at a loss to decide on the valves to
purchasc for use in his latest receiving set,
and there is, perhaps, 2 justifiable excuse
when we think of the vast number of
valves on the market, most of which boast
of particular markings or designations which
give little indication of their specific pur-
poses. However, this is mitigated to .2
certain extent by the more complete data
now being furnished by velve manufac-
turers, and which should be studied carefully
by all prospective purchasers of valves.

Valve Characteristies.

Some designers prefer to choose the
valves to suit the components incorporated
in the receiver, while others vouch for the
principle of designing ‘the circuit, cheosing
the valves and then buying the components
to match the valves. Whichever method is
adopted, there are certain fundamental
principles which must be clearly borne in
mind in order to get the best results.

There are two main constents to consider
quite apart from details of filament current
and voltage, plate current and voltage, etc.,
although, of course, these last-named details
must not be overlooked when the capacities
of the batteries and accumulators have to
be reckoned. The two terms which I have in
mind are impedance and amplification factor,
s0 let us digress for & moment to see what
they actually mean. When a current is
passed through a valve filament an enormous
number of minute particles of negative
electricity are ‘ boiled oft”? from the

1926.

By H. J. BARTON CHAPPLE,

4
Wh. Sch., B.Sc. (Honours), A.C.G 1.,
DIC., AMIEE,
*

-~

Sfilament surface, end if the plate or anode
“is. given a positive voltege with respect to
the filament a large number of these minute
particles will be ettracted to the plate to
form the plate current. Now this plate
current is influenced by the voltage varia-
tions brought on to the grid when receiving
the wireless signels, and this change in plate

current is greater than would be the case
if the signal voltage was applied in the
plate circuit.
The Valve’s Three Functions.

It is this increased change which gives us

a measure of the amplification brought

about by the valve and its associated
apparatus, and has been popularly called
the amplification factor.

The impedance may be regarded as the
“ resistance ”’ offered to the flow of these
minute particles of electricity between the
filament and the plate, and although it is
just a simple value expressed in ohms, the

N
In short-wave receivers especially is the choice
of suitable valves an important consideration.
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IN ROUND HOLE.

factors influencing the final determination
of this quantity are somewhat complex.
As a guide to the expected performance
of & valve both these quantilies must be
considered logether in their proper relation-
ship if the best results are desired.

Let us consider the main funections of
valves—to detcet wireless signals and also
to amplify them either before rectification
takes place (i.e. H.F. amplification) or
after rectification (i.e. L.F. amplification).
Dealing with the first-named, it is usually
found with most British valves that they
will detect best (if the grid leak and con-
denser method is employed) when the end
of the grid leak remote from the grid is
joined to the filament leg connccted to
L.T. positive, This brings the valve to its
most sensitive condition.

Useful Rectifiers.

Valves which are included under the
heading of general purpose valves are
frequently used for the rectifying position,
and the amplification factor varies between
about 6 and 10, with an impedance generally
within the limits of 17,000 to 30,000 ohms,’
If the rectifier is followed by a tmnsformer-
coupled L.F. amplifier of low step-up ratio
use the higher impedance valve, but if the
step-up ratio is high, then a lower impedance
can be chosen. For the anode current or
anode bend method of rectification, which is

(Continued on nex! page)
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URING the past
month the re- :
. ception condi-
tions on short waves ¢
have been passing
through a period of

great irregularity
characterised by
periods of intense

atmospheric interfer-
ence not usually experienced at this time
of year, and the “ skip " distance phenemona
has also been modified in an unusual
manner,

Observers have often noticed the great
weakness of received signals from local
stations transmitting in the 30 to 40 metre
band, and this is the normal conditions to be
expected from such frequencies. Take, for
<
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SHORT-WAVE NOTES.

By E. J. SIMMONDS, MIRE. FRS.A.

(Staff Consullant.)

“example, the test signals'which have been
sent out from the writer’s station, G 20 D,
on 32:25 metres for some considerable time.

The large volume of reception reports to
hand indicate that the signals are practically
inaudible in this country after a range of
from 15 to 20 miles from the station, and
doubtless the reception obtained within the
20-mile area is by virtue of the horizontal

A portable crystal set that was used with great success during a recent test—underneath 5 X X’s aerial,
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ground wave, which,
as we know, if
z quickly absorbed.
Beyond the range
of 20 miles, there-
fore, there comes a
wide zone where
normally no recep-
tion of these signals
is possible, until
the zone is reached where the first reflection
of the angular ray from the Heaviside layer
occurs. This distance from the transmitter
varies seasonally from approximately 500
miles in full summer to 2,000 miles in mid-
winter, the reason bemv that during the
winter months the jonised upper ]ayers of
the atmosphere which hend the angular
wave from the transmitter back again to
the earth, are normally much hxghex and
this condition favowrs longer “ skips ”” and
better reaching out for Tow- -power trans-
mitters. Now, during the past month,
these conditions have been "considerably
modified and reports have been received
from stations in the British Isles ouiside the
20-mile zone, who normally hear nothing of
the 32-metre transmissions from G.2 O D,

et -t 2

DX Difficult.

Many of these reports are on telephony
transmissions, which is all the more remark-
able, inasmuch as they emphasise tho
extreme clarity of the speech, and Strength;

All this points to a reflecting ionised
layer very close to the earth, which has
temporarily cut out the usual ‘ skip”
distance, and it is also worthy of note that
during these conditions the writer has had
considerable difficulty in working over long
distances, say, to New Zealand, Australia,
ete., We do know that during this period
electrical stornis have been unusually active
throughout Kurope and also Northern
America, and there may be some obscure
connection between the recent abnormal
behaviour of these high-frequency radio
waves and the electrical storms. Incident-
ally, those readers who so kindly from time
to time forward detailed reports on my
transmissions will seec how useful they are
under these circumstances.

W@ O OOt > D B

¢ SQUARE PEGS IN
i ROUND HOLES.

(Continued from previous page.) §
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sometimes employed when strong signals
are pessible and greater purity is desired,
special valves are generally used of the
Q.X. and D.E.Q. class, but for the more
usual method of rectification .many come
to mind such as’ the JD.E.R., D.E.11, B 3,
H.L. 310, D.ES H.F., A.R. ‘06 (red line).

Coming now to H.F. amplification, it is
safe to say that the chicf requirements are
a comparatively low sclf-capacity and a
fairly high impedance to avoid uncontrol-
lable oscillation. Too high an impedanee is
somewhat of a disadvantage, as it” neces-
sitates the use of high plate voltages, but on
the other hand too low an impedance
renders the set unstable unless special pre-
cautions are taken, so that a happy medium
is gencrally chosen between 30,000 to 50,000
ohias. The ampljfication factor rules higher

than in the case of the gemeral purpose
valves, since the object is to secure the
maXximum amplification of weak signals,
and most of the valves will be found to fall
within the limits of 10 to 17. Suggested
valves are the D.E.2 H.F, D.ES H.F, AR.
‘06, S.P. 18 (green spot), H. 512, ete.

It now remains to deal with L.F.
amplifiers, and perhaps the main problem is
the avoidance of distortion. 'To this end it
should be borne in mind that a good power
valve should have a low value ol impedance
and amplification factor. It is often thought
that a ‘“ power ” valve is ‘onc which will
make signals very much louder, but the true
conception is that the valve will deal with

louder signals without any aecompanying

distortion.

Resistance Coupling.

The application of grid bias is escential
to bring the working point of the vslve to
the condition when. no grid current will
Jlow, otherwise the incoming signal will be
upset, and the valve must posaess a long,
straight portion of the characteristic t/o
deal with the powers handled. By making the

impedance low the resultent anode current
is of sufficient magnitude to operate the
loud speaker. For transformer-coupled low-
frequency amplifiers the amplification factor
usually lies between 5 and 7, with an
impedance between 5,000 and 8,000 ohms,
and suitable valves are P.M.4, 1L.525, B.4,
LS.5, S.P.18 (red spot), P.V.5 D.E,
D.F.A.O, ete, with, say, an L.S.5A for
very large powers.

In the case of resistance capacity and
choke-coupled amplifiers the problem is
modified somewhat, as there is no trans-
former step-up effect present, and con-
scquently the valve must be called upon
to furnish a higher voltage step-up than in
the previous case. For " this purpose the
valve followed by resistance or choke
amplification should have a high amplifi-
cation factor, but the lmpeda.nce must, not
be too large, otherwise the H.T. value
becomes excessive. The amplification factor
is generally of the order of 20, with an
accompanying impedance of about 30,000
ohms or slightly higher, and. suitable valves
may be chosen-from the D.F.A.4, D.E5.B,,
D.E.3.B.,; ete.



Popular Wireless, November 20th, 1926.

667

T ISTENERS who anticipate a time when
it will be possible to enjoy any pro-
gramme, far or near, without inter-

ference, are apt to overlook the fact that

this is not simply and solely a question of
further improvement in the design of super-
selective receiving circuits.
present state of congestion in the ether, the

limits of clear-cut reception depend to a

very large extent upon what is happening

on the transmitting side.
This does not mean to say that selec-

With the .

I o> o> o> >
The Importance of Stabilising the 4
Carrier Wave at a Constant Fre-
quency is Dealt with in this

Interesting Article.
By SEXTON O’CONNOR. +

R -t

only been made. feasible by the djscovery
of ways and means for ensuring that once
a station has been allotted a given carrier-

- wave it shall ‘be definitely
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stabilised once and for all at
that constant frequency. The
wave-length scale is now

—— & divided up into such narrow
HT zones that even slight fluctua-

tions in frequency are bound .

ACRET to give rise to serious hetero-

dyning with other stations

and consequent disturbance
% over a wide area.

AneLierER

Mechanieal Methods.

It is a curious fact that the
most efficient methods so far
discovered for stabilising the
frequency output of a trans-
mitter depend, not upon
purely electrical methods of
tuning an oscillatory circuit

tivity on the receiving side has now reached
high-water mark, although it must be ad-
mitted that no very startling developments
have been made in this direction within the
last twelve months or so. It is rather in-
tended to emphasise the necessity and
value of the work at present being carried
out by the International Broadcasting
Bureau in reorganising and standardising
the wave-lengths used by the various
transmitting centres at home and on the
Continent.

In this connection it must be borne in
mind that the proposals of the Burean have

LTI T
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by inductance and capacity,
but upon some form of mechanical vibrator,
such as the use of a

quency, control still used in high-powered
transmission is the tuning-fork system due
to Professor Eccles, shown in its simplest
form in Fig. 1.

The two legs of the fork actually form a
mechanical back-coupling link between the
grid and plate-circuits of a valve, with the
result that the frequency of the oscillatory
current in the plate circuit is maintained
in step with the bodily movements of the
fork. It will be seen from the Figure that
the prongs of the fork are located between
two magnets, one in the.grid circuit and the
other in.the plate cireuit.

_ Using the Harmonies.

As the upper prong moves nearer the
poles of the grid magnet, the magnetic
flux through the pole windings is increased,
giving rise to a voltage “ kick ”’ on the grid.
This causes a corresponding increase of plate
current which, as it flows through the.plate
magnet, causes the latter to attract the
lower prong, thereby maintaining the vibra-
tion of the fork. The operation of the
system as a whole is thus bound up with
and controlled by the vibratory movement
of thé tuning fork.

It is, of course, obvious that no tuning fork
could be made to vibrate at anything ap-
proaching the enormous frequencies used
in wireless transmission. This difficulty is
overcome by designing the fork so that it
will vibrate at an absolutely constant rate

standardised tuning
fork, or the peculiar
oscillations of a piezo-
electric crystal.

In the case of an
ordinary valve oseil-
lator with tuned input
and output circuits, it
might be expected that

so long as the induct-
ancy and capacity
values of the external

Crysrar-ConrroL as usep w Lronpcasr Teansmission
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circuits were kept

steady, a constant
frequency output would be maintained. In
practice, however, any variation in the
supply of plate or filament voltage, or any
alteration of the load on the H.F. generator
due, for instance, to modulation at audio-
frequency, or to the effect of rain or wind
on the aerial, will inevitably cause slight
variations in the frequency output unless
some automatic form of frequency control
is applied to the circuit.

Onc type of mechanical constant-fre-

of, say, 250 times per second, and then
building-up harmonics of this fundamental
vibration until the desired frequency is
attained. :

For instance, by taking the eighth har-
monic of the 250-cycle fork frequency
oscillations of 64,000 per second are ob-
tained, corresponding to a wave-length of
approximately 5,000 metres. Similarly, i
the tenth harmonic is chosen, the wave-

(Continued on wnexl page.)
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(Continued from previous page.)

length is reduced to a constant value in the
neighbourhood of 1,000 metres.

In practice, harmonics are produced by
applying the fundamental frequency to a
valve, the grid potential of which is ad-
justed near the lower bend of its charae-
teristic curve. In’ these circumstances the
output current of the valve instead of being
a pure sine curve is converted into a wave
form extremely rich in harmonics. The
required harmonic s separated out by
means of a suitable filter circuit and is then
amplified by a series of power” amplifiers
until it reaches the aerial.

The Quartz Crystal.

The elastic vibrations of a quartz crystal,
under the influence of an applied oscillating
E.M.F., form a still more efficient system of
master control, particularly for the shorter
wave-lengths used in broadeasting. The
natural frequency of such erystals is so
enormous that it is possible to cause them to
vibrate at the actual radio-frequency

o
0
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required, although for very short wave-
lengths it is usual to select the first or
second harmonic of a more massive crystal.

The erystal period is dependent upon the
thickness of the quartz, and varies with
different specimens from a wave-length of
109 to 150 metres per millimetre of thick-
ness. When used as a frequency control,
the action of the crystal can best be ex-
plained by saying that it sets up a vigorous
voltage reaction, due to its piezo.eiectric
property, at one particular frequency and
at no other.

Fig. 2 shows an arrangement in which
the crystal is inserted in the grid circuit in
shunt with a biassing battery and a radio-
frequency choke. The natural frequency
of the choke should be very different from
that of the quartz, so that it does not
interfere with the selective action of the
Tatter.

Master Control.

When_the plate circuit L, C.is tuned to
the frequency of the erystal, sufficient grid
current will flow to maintain the valve in
oscillation’ af that frequency. If the plate
tuning is altered, the ¢ piezo” voltage
response of the crystal ceases and oscillation
immediately stops.

Fig. 3 shows a slightly different arrange-
ment in which the crystal is shunted across
a grid condenser and leak in series with a
choke. The action is, however, identical
with that previously described,

At a broadcast station the output from
the master-control -valve is passed through
a series of graduated power amplifiers to be
built up to the required output to the
aerial, the audio-frequency from the micro-
phone being applied to the modulating
valve after similar amplification as shown.

An Electrical Arrangement.

The action of the quartz oscillator has
recently been thoroughly investigated at
the National Physical Laboratory, where it

"has been shown to behave as the electrical

equivalent of an inductance L, Fig. 4,
resistance R, and capacity C, in series, and
all in shunt to a capacity Cl. The capacity
marked C2 represents the capacity of the
air gap of the actual erystal mounting.

Attempts have also been made to devise
automatic master-control systems which
depend for their action upon purely elec-
trical methods for stabilising the frequency.
output.

In the arrangement shown in Fig. 5 a
steady source of oscillations A is counpled
with the aerial system Al and also with
the input coil C to a detector valve B. The
circuit A is deliberately set to a slightly
different frequency from that of the aerial
circuit, so that a beat note is created which,
in turn, determines the value of the current
flowing in the plate circuit of the valve B.

The plate current passes through an iron-
cored coil L, coupled to the aerial, and
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normally saturates it, so that the winding
offers practically no impedance to the flow
of the H.F. currents in the aerial circuit.

If, however, the frequency of the aerial
circuit alters for any cause, such as wind or
rain, the beat note with the circuit A changes

accordingly, and reduces the value of the

current flowing through the windings L,
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below the point at which the core is mag-
netically saturated.

~ This at once tends to throw a larger
effective impedance into the aerial circuit,
because the H.F. currents flowing on that
circuit must now vary the magnetic flux
about the windings L. In this way the valve
B acts as a brake to prevent ‘frequency-
fluctuation, or in other words it acts autg-
matically to stabilise the system.

T TaAvouaL
ADJUSTMENT DETECTOR. !

RYSTAL enthusiasts who are on the
look-out for a ready means of deli-
cately adjusting perikon rectifying

combinations of all types will be interested
in the dual adjustment detector which is
llustrated in the diagram herewith.

A really first-class perikon combination of

tellurium-zineite should, for ordinary use,
require no dual adjustment. In such cases,
it should be sufficient to allow the zincite
element, of the detector to vemain in a fixed
position, whilst -the tellurium crystal cup

‘only is made adjustable.

Easy to Make.

With less efficient ecombinations, however,
for very delicate work, and also for testing
out the oscillation generating possibilities of
new crystal combinations, it is very con-
venient to have at hand some apparatus in
which both sides of the crystal contact
are adjustable.

Such a condition of affairs may readily
be achieved by the use of the present
detector.,

As will be seen from the illustration, the
detector is based on the prineiple of the old
heavy brass detectors, which were in
common wuse in pre-broadcasting days.

.Such detectors comprised a metal pillar

from which projected a support for the

‘erystal cup, and also an arm through

which an adjusting 'serew was placed.
Detectorsof this type can still be obtained
very cheaply from firms supplying second-

hand apparatus, and, on the other hand,
the amateur with facilities for a little brass
working will not find it a difficult matter to
construet one for himself. ;
In the present dual adjustment detector,
the bottom crystal cup is not fixed. On
the contrary, it is mounted on a piece of

g
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springy brass. An adjusting screw for this
latter is provided, as shown in the diagram.

The instrument is a very useful one for
serious work, and therefore its employment
is recommended for the purpose of the
amateur who is carrying out experimental
work in the realm of erystal rectifying
contacts.

The Radio Constructer Supplement
Edited by
Mr. PERCY HARRIS
appears in Popular Wireless every weel.
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TONE CONTBOL

By 0. J.

TONE purity includes finding, by practical
tests, the most suitable shunting
capacity for the loud speaker, and not,

23 many beginners imagine, mere
tinkering with plate voltages, grid bias, ete.
Different loud speakers require different
shunting capacities; this does not mean
that a definite capacity may always be
used with a particular type of loud speaker,

RANKIN,

as shown, the upper ends being joined to a
common lead which is connected to one of
the terminzals X, and the lower ends to the
studs of a sector or fan-switch, the blade of
which short-circuits any number of studs,
and thus connects a corresponding number
of the condensers in parallel. The switch
blade is in contact’ with the spindle and
penel bush, and a lead is taken from the
bush to the other terminel X.

4 | ‘J'
|

R These terminals are connected
to the loud-3peeker terminals.

An Improvement.
The construction and suc-

©

cessful operation of this type
of switch presents certain
difficulties, as many amateurs
have no doubt discovered ;

L o
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Fig. 1. A useful device which, however, is improved
upon in Fig. 2.

for variations in volume often call for
slight alterations in the shunting capacity.
The best capacity for light speech, music,
etc., is not always the best to use when
receiving extra loud items such as brass
band selections, and it is therefore advan-
tageous to provide a variable capacity.
The most usual method of arranging such
4 unit is outlined in Fig. 1, where six fixed

O_.._J

o——J

moreover, it is not sufficiently
selective, since, as we have
seen, the only condenser which
can be used independently is
the first in cir-
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using two plugs any two condensers may
be connected in parallel, and so on. By
using on¥ four condensers of, say, ‘002
to -0068 mfd. capacity, and two plugs, we
canselect any one of ten different capacities—
i.e., with one plug, condensers 1, 2, 3, and
4, and with two plugs condensers 1-2, 2-3,
34, 1.3, 1-4, and 2-4, whereas in the fore-
going example we use six condensers, and
only obtain six different capacities. The
advantage of the Fig. 2 arrangement should
therefore be obvious.

Further Methods.

Juggling with capacity combinations is
an extremely interesting pastime; it is
also very confusing, and the reader would
be well advised to avoid anything of a very
complex nature. There 1s, of course,
practically no limit to the number of
condensers which cen be used, and the
different combinations of capacity obtained,
with the Fig. 2 arrangement ; four or five
condensgrs will usually be found ample
providing they are properly arranged.

Fig. 3 shows a unit of the bascboard type
where the panel, on which is mounted a
number of “ K™ condensers, is screwed
down to a flat piece of board. The top ends
of the condensers are all connected to one
of the terminals by means of a sheet-brass
strip which is clamped under the nuts of
the bolts holding down the condenser clips,
on the under side of the panel. The lower
ends of the condensers are connected to 2
row of flush-type sockets. A second row of
sockets is fitted as shown, these being all
joined to the other terminal by means of
another sheet-brass strip. The strips and
connections to the upper sockets are shown
dotted. The terminals, of course, are
connected to the loud speaker; any one
condenser may then be brought into use

cuit (on left), the
second being
added to the
first, the third
added to the
second and first, and so on.
For example, the second con-
denser has a capacity of -002
mfd.; if we require this
capacity, and no other, the
only thing to do is to connect
it up in place of the first con-
denser. Matters may be im-
proved by using interchange-
able condensers of the Me-
Michael or *“ K" type. But
let us consider another and

N

better method of utilising odd
condensers of any make which
may be already on hand.
Glance for a moment at the arrangement
shown in Fig. 2. Here the upper ends of the
condensers are connected as shown in Fig. 1,
but the lower ends are joined cach

Fig. 3.

condensers, ranging progressively from
‘001 to -008 mfd. capacity, are connected
e 1 :
-1 3 I} 3

4 to one side of a special switch con-
= sisting of a pair of springy brass clips
and a flush type panel socket, the
other sides' of the switches being
joined to a common lead which is
connected to the other terminal. The

o

brass plugs which, when
pushed well into same,

- & = fia
L= L= L=

Fig. 2,

An easily constructed tone control capablé of wide variation.

short circuit the clips.
Thus by using only one
plug any one condenser
may be selected ; by

guides for fairly long

; sockets merely act as
ﬁ:\l pég
T

Another form of unit that gives good results.

by placing a two-pin short-circuiting plug,
P, into the corresponding pair of sockets,
any two condensers connected in parallel
by wsing two plugs, and so on. The plugs
may consist of ordinary valve pins screwed
into sheet-brass links, or the pins may be
mounted on small pieces of ebonite and joined
together with copper wire. A special plug,
fitted with two clips and a condenser, may
be placed in either pair of sockets so that
this condenser is then in series with the
selected condenser on the panel. Thus
apart from its intended purpose this device
can be made to serve as a very useful
experimental component.

Another very simple and efficient arrange-
ment is shown in Fig. 4. Here one side of

(Continzed on next page.)



670

S—

*W **M““w-&ﬂwm-‘-m«*“&&’ -+ + o

>

From Another Foint of View,

By SIR J. KENNETH D. MacKENZIE, Bt,

 POPULAR BROADCASTING. |

-t
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O far as the technieal side of wireless
broadcasting is. concerned there is
really very little with which honest fault

can be found. Captious and carping critic-
ism will always be shown by those who
expect and demand perfection, but that is
not to be found in anything made by the
hand of man, and never will be.

Thanks to the wonderful skill and energy
of electrical enginecrs, their resourcefulness
and ingenuity in overcoming obstacles
which to the lay mind would appear insuper-
able, results have been achieved which are
simply marvellous when one. takes the
trouble to think them over. But how many
of the millions who use receiving sets cvery
day do so, or try to think of anythmg but

what they are hearing g, and whether they .

receive pleasure or not in so doing ?

"The ingenuity of designers of instruments,
professional and amateur, the enterprise
and perspicacity of the wireless trade, have
all helped incalculably to bring this baby
science out of its swaddling clothes into
trousers and coat within the marvellously
short space of five years'!

« The fact is, the public is like a spoilt child
who no sooner gets a rattle to play with
than it demands a grand piano for its enter-

tainment. The programme offered and
achieved, mark you, by the B.B.C. at its
birth was too good for a public who knew
nothing whatever about radio except from
what it had read, or heard from its friends
who did know, and who also knew to what
it might eventually lead.

< Spoilt ** Public.

It is truc that such a wonderfully good
start off gave a great impetus to the new
entertainment, and helped immeasurably
to rake in the licences to enable people to
get it, and thus aided the enterprize finan-
cially ; but the public was not educated pro-
portionately nor concurrently for proper
appreciation of the boon, the novelty soon
wore off, and the result is what it is.

It is perfectly easy to understaud that the
B.B.C. wanted to give ““ the very best they
could,” and they d1d it so well that the
public got “ spoilt at the beginning, and
like a child, has been ‘ crying for the moon ’
ever since. In no other scientific or artistic
achievement has progress and development
been so rapid as wireless broadcasting has
been.

All other inventions have taken many
vears to arrive at their present state towards
perfeetion ; while in the musical, painting,
theatrical and kindred worlds their art has
not become what it is in the course of five
or even fifty times five years.

True, certain gemuses in them brought
their own expression of their particular art
to a very high state of perfection ; but the
‘arts as a whole developed slowly, and per-
haps none more so than the theatrical.
Wireless progress, however, advanced so
rapidly that public capability to appreciate
its wonders is not much more advanced than
it was five years ago. The novelty and wonder
soon wore off, and carping criticism has

e e S 3

taken its place because everything is not
exactly what everybody wants.

The ubiquity of the receiving set, and the °

greatly increased use of the loud speaker,
resulted in many owners of these instru-
ments using them in a way that caused
annoyance to neighhours, and consequently
regulations for proper contral had to be
made in some places.

ZURTHIENE DT s n e

Tell your friends about the Radio
Constructor Supplement, edited by
Mr. Percy Harris, M.L.R.E., -and
appearing in ‘“P.W.” every week.
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Thoughtlessness rather than malice is
probably the cause of such inconsideration
for others, which trait is also exemplified in
the constant complaints one so frequently
sees made regarding items in the programmes.
People seem to think they are “the only
pebbles on the beach,” forgetting that it is

Popular
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not possible for the B.B.C. or anyone to
satisfy and please everybody.

As a matter of fact, however, that is just
what they do ; everyone is pleased at some
time or another at what they hear, though
not at the same moment. This would be
humanly impossible to accomplish, for no
two people are exactly similar in their likes
or dislikes. I may switch off directly I hear
the sound of modei'n dance * music,” or

“ gister Ann”’ trying to hold her top note
from wobbling ; but those sounds which may
annoy me may set another on her feet again
eager to dance, or even give her pleasure the
more the top note quavers. ‘ One man’s
meat is another man’s poison,” and that is
what it must always be.

Not Properly Appreciated.

Wireless broadcasting is in itself not
merely a priceless boon to humanity which
is not properly understood, but a marvellous
discovery, underrated because it has become
universal too rapidly for true appreciation.
Everything becomes ‘ commonplace  after
a time, and the true import gets overlooked
mainly because we are so apt to make our
personal feelings the gauge by which a thing
should be judged, regarding them as of more
importance than the thing itself.

Does not; the short history of telephony
prove this beyond dispute ? It will be the
same with television when that also becomes
general, and with all other undreamed of
marvels yet to come. ‘ Familiarity breeds
contempt ” in many more ways than one.

- K

TONE-CONTROL UNITS. §

z (Continued from previous page.) :
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each condenser is connected to a telephone
type terminal, a connection being taken
from the centre terminal.to one of the main
terminals. Normally the centre condenser
(No. 2) is in use, this, of course, being inter-
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Fig, 4,—A very simple arrangement for three
condensers.

changeable with the others. By using a
simple brass plug, or a length of ordinary
copper wire, the two upper, two lower, or
all three terminals may be short circuited
(see lower sketches); thus any two, or all
three condensers are connected in parallel.

Where interchangeable condensers are
used, the device should, wherever possible,
be arranged on the flat baseboard principle
as in Figs. 3 and 4; the board should be
well reeessed to accommodate terminal
ntts, wiring, etc., and should this present
a difficulty, owing to lack of tools, the panel
might be mounted on two narrow wooden
runners, or on a very shallow cabinet. In
any case refinements of this description
should be arranged as separate components
rather than integral parts of receivers.

Pure Output Essential.

Other methods can easily be devised
by the constructor, but the foregoing will
serve to show the kind of arrangement most
suitable. It can be made into a neat unit,
housed in a cabinet so that it can be plaeed
either by the receiver or by the loud speaker.

All this, however, will not provide perfect
reproduction if the output from the set
itself is imperfect. It may, to a large extent,
correct certain faults due to the loud
speaker, but if the L.F. amplifiers are not
working properly it is hopeless to expect
the tone control units to clear up the dis-
tortion. These units should be used in con-
junction with the other methods of obtain-
ing pure results—proper grid bias, correct
H.T., suitable valves and coupling devices,
and then the constructor may reasonably
expect really good reproduction of speech
and music if he has a loud speaker worthy of
that name.
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IR THOMAS
BEECHAM has |
been _criticising §

broadcasting. A few |
days ago he as-
tonished the world by
an angry outburst
concerning the state
of England and, in-
cidentally, broad-
casting. It is his
opinion that people
who think that what they hear over the wire-
less is music are fools. Broadcast music to
Sir Thomas sounds like the * most horrible
gibbering, chortling and shrieking of devils
and goblins "—from which it will be seen
that Sir Thomas is not enamoured of
broadcasting.

Up to a point we have a certain amount of
sympathy with Sir Thomas Beecham. He
has spent something like half a million
pounds in an endeavour to make music
more widely appreciated in this country,
and he has failed abysmally. .Now, any
man who has spent half a million pounds in
an attempt to foster art in this country

«-=-nust -feel rather sore when a new form of

entertainment comes along which, in the
brief space of four years, can number its
devotees in excess of two millions. Sir
Thomas has supported opera in this country
in a courageous attempt to make it pay, but
broadcasting seems to bc like the straw
which broke the camel’s back, and Sir
Thomas has now declared his intention of
 throwing up the sponge” and going to
America.

Lack of Opportunity.

Sir Thomas says he objects to broadeast-
ing of 2ll musie, because over the wireless
all good music sounds bad and alt bad music
sounds good. This makes a nice little
aphorism, but it i3 very far from being
correct, and Sir Thomas probably knows it
.as well as we do.

It may be, of course, that he has never
had an opportunity of listening in to a good
concert received on a first-class wireleds
set. PoPuLAR WIRELESS has many times
given famous musicians the opportunity of
judging the merits of a really good receiving
set. We regret that we have not been able
te give Sir Thomas an opportunity. We
feel confident that if he would accept our
invitation he would very quickly revise his
criticism because, despite his antagonism
to broadecasting, we know Sir Thomas to be
a fair-minded man, and also too big a man
to stick to a dogmatic assertion in the face
of evidence that he is wrong.

The Future of Music.

“The microphone,” says Sir Thomas,
* makes good music sound worse and the
rotten stuff created by putrid minds is
refined by this machine in a Mephistophelean
way, 80 that there is no differentiation
.between the product of the great master
and these horrible creations of to-day. 'The
consequence of this will be that in ten years’
time there will be only an audience in
England for bad music, which is what
these infernal degenerates want. Those of
us who live for music will' be hundreds of
thousands of miles away playing for savages
hanging by their toes from the branches of
trees, who will be the only natural, un-
sophisticated audience left untainted by
the modern appliances for killing the
beauty of musie.”
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CURRENT TOPICS. |

BY THE EDITOR.

Sir Thomas Beecham and Broadcasting—*‘ Rotten Stuff ”’—¢ Millions of

Fools ’—The Wireless League.
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Our readers will observe that Sir Thomas,
in the above passage, reveals an unsuspected
vein of humour. That many of his con-
temporaries do not agree with him is
obvious, for, said Sir Frederick Cowen, in
a recent interview : ““ I cannot understand
why Sir Thomas should adopt this attitude
at all. Surely he hay nothing to complain
of. He has always met with appreciation
all round. There is nobody who has been
s0 petted by the public.”

Perhaps the fact of the matter is that Sir
Thomas has been petted too much, and his
outburst against broadcasting may be due
to the fact that he sees a more popular rival
in broadcasting.

It is extremely difficult to see on what
grounds Sir Thomas bases his strong opinions.
When a man like Sir Thomas Beecham

Mr. Victor Brooker, chiet wireless operator of
the ss, ** Jervis Bay.”

criticises broadcasting in the wey he has,
we have to listen to those opinions with
attention and give them due consideration,
but, however much we consider his recent
criticisms, there seems very little sense in
them at all.” They are in the nature of a
rhetorical outburst founded on a prejudice
which has no rhyme or reason.

“ Millions of Fools.”

Whatever Sir Thomas may say, there will
be undoubtedly a public for good music in
this country; it is a_growing public and
there can be no gainsaying the fact that
broadeasting has done a lot to increase the
public’s appreciation of good music: nor
is there any gainsaying the fact that,
famous conductor though Sir Thomas be,
the ‘“ millions of fools” whom he criticises
in this country would probably rather
dispense with him than with their wireless
receiving sets.

We hope that Sir Thomas, when he goes
to the land which gave birth to popular
broadeasting—America—will not be con-
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strained t0 make
such another outburst
of indignation, other-
wise we wonder where
he will find a really
musical home. ' Per-
haps in the long run
he will end up in the
4 desert islands and
there conduct a large
symphonie orchestra
) played by coal-black
niggers on tom-toms, coconut cymbals, and
other instruments which now, in their
‘“refined ”’ state, form the nucleus of the
much criticised jazz bands.

Red Hot News. ;

The Wireless League has taken wupon
itself the task of issuing a wireless warning.
A paragraph of this warning reads as
follows : “ Nothing could be more fatal to
broadcasting and to the interests of the
listeners than the existing method of
financial limitation. The whole science
and art of wireless is at present in its
infancy (sic). It is not improbable that in
the near future the discovery of simple
methods of selection or of beam trans-
mission may render the existing broadecast-
ing set entirely obsolete. It is reasonable
to imagine that wireless television may be
developed to.a point where practical and
commercial success is obtainable. If it is
the intention of the authoritics to budget
only for the maintenance of the present
stations and programme policy, the service
of education and amusement rightly ‘ex-
pected by the public will be seriously
vestricted.”

Ingenuously, the League also gives tongue
to the fear that the £900,000 paid to the
Post Office in fces from wireless licences
will not be spent for the benefit of wireless
listeners. ; :

That £900,000!

These profound observations have

.apparently just been discovered by those

gentlemen who organise and run the Wireless
League. Many, many months ago. Poruiar
WIRELESS first drew attention to this scandal
of the £900,000. But it is rather amusing
to note that a League which claims to
represent the listeners in this country should
have just awakened to the fact that there
is something rotten in the state of broad-
casting. '

However, we live and learn, and it is
interesting, at any rate, to know that the
Wireless League are now aware of this
scandal. Mr. A. M. Low, who is Honorary
Technical Adviser and Secretary to the
Wireless League, has also enunciated the
profound but by no means original theory
that in the near future the discovery of
simple methods of selection or of beam
transmission may render the existing broad-
casting set entirely obsolete.”

The idea that when the new Government
Commission takes control they will remain
blindly ignorant of technical developments
is childish. - ‘

It has been clearly pointed out that this
Commission will be advised by ecompetent
authorities. The Commission, in fact, is
merely a figure-lhead ; & well-paid figure-
head, it is true, but then, figure-heads
in this country are rather popular.
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TR fourteen valver is by no means a
“freak” and, given the circuit em-
ployed, there is no doubt whatever
hut that many of our readers would be
able to build similar sets and get similar
satisfactory results. Actually, the circuit
is quite straightforward, and it is repro-
duced here so that readers can examine it
and see for themselves that there are no
mysterious ““ wangles ” in it.

A Special Coupler.

Taken from the right of the first vertical
dotted line it will be-seen that it is quite a
normal multi-valve long-wave receiver, with
seven H.F. stages and three L.F. stages.
In the last of the latter two paralleled
valves are used.

The super-het unit is laid out on conven-
tional lines with ample spacing and well-
separated wiring. A special short-wave

o Exp eriments with
o . the 14 levc—'r
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= In this article, Mr. Dowding, Tech-

= nical Editor of “P.W.,”’ gives some
interesting details concerning the
problems that had to be solved before
“ fourteen-valve results’’ were ob-

tained with ‘“P.W.’s’’ big set,
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coupler, designed by Mr. G. V. Colle, of our
Experimental] Staff, can be used alternately
to one suitable for the normal broadeast band.

But building this big receiver was not
quite as simple a matter as the circuit might,
to some, suggest. Right at the com-
mencement we could see that our only hope
of real success was to assemble the set in
self-contained units, each unit consisting of,
at most, four valves. Then any fault which
existed or which developed, could be
tracked down by a process of elimination.

Popular Wireless, November 20th, 1926.

Therefore, each unit was tackled as a
separate instrument and got working as
such before it was coupled to any other one.
Naturally, this did not mean that all the
units were certain to operate efficiently
together, and many problems had to he
solved before the whole assembly would give
fourteen-valve results.

An H.F. Hitch.

In order to reduce the lengths of the
leads and to minimise the possibilities of
interaction being caused by using common
batteries; we decided to employ four H.T.
batteries and four L.T. batteries. We had
very little troublc with the L.F. unit—we
hardly expected to in any case—and the
detector stage was very docile. This latter
functions on the anode bend principle and
can, therefore, act as a limiter.

(Continued on next page.)
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! EXPERIMENTS WITH |
!  THE 14-VALVER.

: (Continued from previous page.)-
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The three-valve resistance coupled H.F.
amplifier caused considerable trouble. In
the first place, we wired it up in accordance
\nth the practice of a certain large firm,
who claimed that their system was “ the
Tast word,”” but we failed to obtain successful
results, The unit would work fairly well
by, itself—i.e. workmg direct from-an aerial
tuner to a detector, but in the big set—well,
it was all we could do to hold it down, and
certainly results were better without it.

However, we reverted to more standard
practice, and after a few experiments with
component values the three-valve resistance
unit took its place quietly and quite
satisfactorily contributed to the long-wave
amplification.

Stations Everywhere ! .

Now it may have been noticed that the
long-wave coil transformers used in the
tuned H.F. stages are not screened. We did
not find it necessary to screen them for,
owing to their wide spacing and careful
arrangement, no ‘inter-action was ohserved.
In preliminary tests we used screens, but
finding we were able to dispense with them
we were distinctly relieved, for even the
most enthusiastic advocate of screens will
admit that they must inevitably cause
losses.

\\’e are shielded against direct ‘ pick-

extent we are also shielded against ““ aerial
pick-ups,”” and frame aerial work is dis-
tinetly difficult. However, even with the
fourteen valver we use one of our out-
door acrials whieh, situated on the roof
of Fleetway House, have very respectable
effective heights. Of course, we employ a
system of very loose coupling, although the

pick-up ” with this is infinitely superior
to that of a frame acrial. Naturally the
directional properties of this latter
are missed, but the select1v1ty of ths
set is such that this is no really
serious matter. For instance, 2 L O
is only a mile or two away and yet
we can completely tune that station

Mr. Dowding (standing) operlating the * P.W.” 14-valve set.
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To obtain quiet, efficient reception it is
necessary, very closely, to adjust, all the
H.T. voltages and to tune accurately all the
tuned intermediate stages. The process of
calibration takes an hour or two, but once
completed the set becomes very stable and
not at all hard to handle. . There is no
point between 30 and 30,000 metres where
several sta-
tions  cannot
be - heard on
this big sct.

On the
“broadcast
band ” speech
and music can

Mr, Josephs, managiyg director of Radio

nstruments Limited, is seated on the extreme right.

out in a degree or-so, and bring in others
on to the loud-speaker.

The choice of valves was given very
careful consideration, and after many trials
we obtained a series of Osram’s which

be heard at every degree of the oscillatm
variable, although it takes a few seconds
to bring any one 'station up to full
strength. It is quito a thrilling experience
tuning this big fellow, and even hardcned

up” by the enormous amount of iron answer our purpose admirably. D.E.V.s super- -het. “fans” expericnce that “big
surrounding the building in which our occupy the super-het. unit, and D.E.8's and gun” feeling when running over its
laboratories are situated. To a certain D.E.5a’s the remainder of the receiver. controls.
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IN the case of a receiving set in which the
filament control of reaction is critical,
you may have noticed a curious effect,
which is as follows: When you switch
on the set and adjust the filament rheo-
stats to the correet position for the volume
you require, afterwards adjusting the tuning
dial and then, after some time, switch
off the set and after a further interval
switch on again, you may find that howling
results, or in other words, the ‘reaction
limit has been exceeded. Considering that
nothing whatever has been done to the set
except switching off, then, after a certain
interval, switching on again, this effect
might at first seem rather puzzling. I
have one particular set in which the reac-
tion is very critical in relation to filament
temperature, with the particular valves
which I am using. and with this set the
effect mentioned above is sometimes very
noticeable. '

L.T. Voltage Variations.

A moment’s thought will provide the
explanation. If the L.T. batteries are
fully charged and in good condition, so
that when working at the normal load
imposed by the set they are able to maintain”
a practically constant voltage, the effect will
not be noticed, for the conditions will not
change appreciably either durinz a period
or working or during a period of rest.

If on the other hand, the batteries are in
bad condition or are run down, variations
in their terminal voltage will occur. There
will, for example, be a fairly rapid drop
in the voltage on first switching on the set,
but if you ‘are then making the necessary
adjustments this' will probably not be
noticed. On switching off the set, however,
after the adjustments have been made,
the battery will recuperate and its voltage
will vise. If then, after a short rest period,
you switch on the set, the result is as though
you had reduced the resistance in your
rheostats, that is, ‘assuming the filament-
temperature reaction-control to be critical,
the reaction limit may be temporarily
exceeded and the set may howl. If you left
it for a minute or two (which, in the intcrests
of your neighhours, I hope you will not)
it would right itself and would restime
normal working exactly as before you
switched off.

Of course, although critical reaction
control obtainable in this way has certain
advantages, it is sometimes very incon-
venient and is better avoided. It may be
avoided by adjustment of the reaction
coupling or by changing the valves about,
as it will be found that valves vary con-
considerably in this respect. If you have
a set_employing H.F. amplifiers it may be
worth while taking one of the H.F. amplifier
valves and interchanging it with the detector
(assuming that the valves are suitable for
interchanging in this way).

Enclosing the Batteries.

The mention which I made recently in
these Notes of the possibility of damage
to the wiring of a set by enclosing the
battery within the cabinet has brought me
a communication from Messrs. Siemens,
Limited, the well-known battery manu-
facturers. They mention the experiences
of battery users which go to support the
view that there i3 no harm whatcver in
enclosing a dry battery within the cabinet.
I am always pleased to be able to state all
sides of any question of this kind where it

it may

I TECHNICAL
i NOTES.

A Weekly Feature
Conducted by

Dr. J. H. T. ROBERTS, F.Inst.P.
t (Staff Consultanl.)
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.18 a matter of public interest and have no

-object in advancing the views of one more
than another.

My own view (on this, as indeed on
several of these technical questions con-
nected with wireless reception) is that a
good deal of exaggeration has taken place
by way of precautions to the amateur.
I have myself used sets for a considerable

This imposing 9-valve
popular in the United
stages of H.F. am-
includes a control
metres,

A powerful multi-valve set just “ out ** in the States.

time in which both the dry H.T. battery
and the L.T. accumulators were enclosed
within the set and I have for years past
used other types of scientific apparatus,
in which both dry batteries and accumu-
Jators were enclosed, in a manner exactly
analogous to that in which they are used
in a wireless receiver, and I have never
noticed any ill-effects. In this connection
be interesting to mention that
Messrs. Cleartron Radio Limvited, who are
now manufacturing and marketing the new
Lodge “ N receivers, employ a cabinet
which is specially designed to accommodate
both the H.T. dry battery and the L.T.
accumulators within it, and this may be
taken to represent the latest and fully
approved practice.

L.F. Transfermer Interaction.

The™ amateur censtructor is frequently
wained ag to the importance of avoiding

receiver, which is very
States, contains
plilicatioa and

Mal graduated in
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interaction between L.F. transformers .by
placing them at right angles to one another.
It should be borne in mind that the mere
placing of transformers at right angles to
one another does not mean that they may
with safety be placed in very close proxi-
mity. The object, of course, to be aimed
at is to prevent the magnetic lines of force
from one transformer entering the field
of the other, and whilst the placing of the
transformers with their axes at right-angles
will do a great deal to this end, if the
transformers are in close proximity to
one another, there will still be, or there
may still be considerable interaction be-
tween them: Many modern transformers
are shrouded in a soft iron case which still
further reduces the possibility of intei-
ference.

It will be seen from the foregoing that it
is desirable to space the transformers
as far away from one another as may be
possible. .

The constructor will sometimes find it
inconvenient to place’ two
transformers at right angles
with thefr axes both in the
same planc: for example,
suppose he is using two trans-
formers of the shrouded
hedgehog type, provided with
feet and intended to be placed
with their axes parallel to the
panel or baseboard, it might
at first seem that there was
no other way of mounting
these than that indicated by
the maker. This difficulty may
become more pronounced in
the ease of three L.F. ampli-
fiers being used, although, of
course, the vast majority of
constructors do not go beyond
one or two. In the case of
three transformers it is
evidently difficult to place
them all with their axes atright
angles to one another unless
a three-dimensional arrange-
ment be used. Thus, the first
two may have their axes paral-
lel to the plane of the base-
board, whilst the third may be
placed ““ end -on ”* so to spoak,
that is, with its axis at right-
angles to the plane of the
baseboard. By this simple
arrangement the three trans-
formers have their axes
mutually at right-angles.

six

A Question ol “Lay-out.”

The same arrangement may be used in
the case of two transformers where it is
inconvenient to mount them at right-
angles to one another, and parallel to the
plane of the baseboard. In the case of a
“barrel”” type of transformer, provided with
feet and designed to be mounted parallel
to the baseboard, the upright or “end
on’’ mounting may be accomplished by
‘the use of two brass-strip brackets or angle-
pieces. These should be drilled with two
holes in eacl: of the two limbs ; in the longer
limbs the two holes register with the holes
in the feet of the transformer.- When these
two brass strips are bolted to the trans-
former fcet they provide a right-angle
mounting which may be secured to the base-
board in the usual way. Alternatively,
a brass ““strap” may be used to go over

(Continued on page 720.)
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Build your own
loud speaker

GONE ARE the days of troublesome 'phones.
The LISSENOLA brings loud speaker conven-
ience to every home at a record in low price.
For 13/6—less than the cost of headphones—
you can buy this wonderful loud speaking unit,
needing only the addition of a horn to make it
a powerful, full-sized instrument yielding results
equal to an expensive speaker. And you can
build a horn yourself—with each LISSENOLA
we give you full size exact patterns and clear
instructions how, for a few pence, you can build
a big horn of proved efficiency. In addition,
the LISSENOLA will fit the tone arm of any
gramophone. The secret of this efficiency rests
in the remarkably effective manner in which
the electro-magnetic sound-reproducing system
is concentrated.

Compare the price last

—before you buy go to your dealer and make
this test: Ask him to put on the best loud
speaker he has in stock—then use the same
horn on the LISSENOLA, and see if you can
notice any difference.

LISSENOLA

Now no home need lack a loud speaker.

cone diaphragm
ioud speaker can easily
be constructed. The
illustration shows one
method of mounting.

Full directions for A
making this horn
are given with
every “Lissenola.”

\‘5,\:\,\\\;,«%;&, §
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The illustration shows the effective. horn you will
build yourself—it can be covered with fancy paper,
or wallpaper, and painted so as to resemble a
factory article. Get a LISSENOLA for your hom.
By using the Liscen Reed (sold separately for 1]-) the Lissmqla .wtll
carry a cone or any other diaphragm working on the reed prmaple.’
Your dealer will gladly demonstrate and supply, or the ** Lissénola®
can be obtained post frce by return from the makers,

LISSEN LIMITED,
8-16, Friars Lane, Richmond, Surrey,

*Phone : Richmond 2285 (4 lines), *Grams: *‘Lissenium, "Phone, London."
Managing Director : 1. N. COLE. .
The “Lissenola”’ Reed
Attachment (pat. pend-
ing) for use with cone
diaphragm loud
speaker. Price 1/-.

S ‘\,“

£

The “Lissenola™
instantly converts
eny gramophone
into a loud
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BROADCASTS BY 'TONE' & POWER'

The Boon' Companiorns of Osram Valves

AT 3

"TONE' & POWER'
MAKE THEIR BOW

’I‘ONE and POWER have always
been inseparable from OSRAM
- VALVES. ‘

TONE represents purity in reproduc-
tion, whilst POWER symbolizes the
range and volume which are such
marked features of OSRAM VALVES

We commend the broadcasts of our
two friends to all those listeners who
seek the best from their sets.

TONE and POWER are setting out
on an-intensive tour of all broadcasting
sets in the country. Invite them to
your home to-night by buying—

!
i

BRITISH
| MADE
_76r TONE & POWER o

2.v.,4-v. &6.v.
Accumulators

The G EC=your gw@r@mfee r w

Advl. of The Geperal Electric Co., Ltd., Magnel House, Kingsway, Leundon, W.C.2.
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IRELESS receiving circuits may be
reckoned by hundreds, and the
amateur whose facilitics, or finances,

do not permit of extensive experimenting is
frequently in a quandary as to which of the
mapy rceommended circuits he should
employ.

Working on Averages.

The following notes are intended as a
rough guidc to those desirous of owning a
set which can be rclied upon to give good
results within its own limitations, only
straightforward circuits of proved merit
being included.

ORAWN 8y | A D.
cuno &y | 34
SER N0 5. 264

fic./

In order to furnish an idea of the outlay
involved, the price of the components shown
in the didgram is given in each case, the
figures covering valves and batterics, but
not aerial equipment, headphones, or
cabinet work.

In each case two prices are quoted—ong

PRS-
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A Critical Examination é
of a few of the hundreds ?
s of circuits "the amateur
4 has to choose from.
? By C.E. F:eld, B.Sc.
2 iy

assuming the use of bright valves, and the

other the use of dull emitters of the 06

amp. type.. The employment of dull-
emitting valves of the 2-volt, 0'3 amp. type
will usually incur an intermediate figure.

It will be realised that the prices given are-
on account of the -

very approximate,

enormous variations that exist in the

amount which may be paid for any one.

component. For example, a three-coil
holder, complete with three home-wound
coils, may be constructed for a cost of about
five shillings, whilst“nearly ten times that
amount might be paid for a high-class
manufactured article.

The following prices have therefore been
assumed in all cases: Bright valves, 8s.;
dull emitters, 16s. 6d.; power valves,
22s. 6d.; wvariable condensers (‘0003 and
‘0005 mfd.), 6s. and 8s.; fixed condensers
up to 002 mfd., 2s. 6d.; coils and coil
holders, 7s. per coil; crystal detectors,
2s. 6d.; grid leaks, 2s. 6d.; rheostats,
23. 9d.; valve holders, 1s.; variometers,
s.- 6d.; L.F. transformers, £1; H.T.

hatteries, 10s.; accumulators, 3d. per volt.

per amp.-hour continuous rating; ebonite
panel, terminals, ete., 4s. per valve.

Using One Valve.

The results to be expected in each case
refer only to reception from a main B.B.C.
station, using an efficient P.M.G. aerial.

No. 1.—Variometer crystal receiver.

This is the simplest and cheapest form of
wireless receiver, and depends for its success
largely upon careful attention to ‘detail in

the aerial-earth system and in the wiring

of the set. .
Satisfactory headphone strength should

“be obtained at distances of from fifteen to

twenty-five miles from a station, according
to local conditions.
Approximate cost, 12s.

No. 2.—Single valve receiver, with reaction.

A very useful receiver, giving good head-
phone resiilts up to a range of about forty
miles. Under favourable conditions most
B.B.C. and many- Continental stations
may be received, but these results cannot
be relied upon. Great care should be taken
in the use of reaction.

Approximate cost, using bright valve,
£3 5s.; 06 amp. valve, £3 14s.

-No. 3.—H.F. amplifier and crystal detector,

with reaction between anode and aerial

coils.

This circuit will provide slightly louder
signals than No. 2, and is particularly suit-
able for those hvmv just too far from a
B.B.C. stafion to obtain satisfactory results
with a simple erystal set, and for those who
are unable to obtain an efficient aerial
system.

Approximate cost, using bright valve,

£3 1ls.; -06 amp. valve, £3 19s.
o
>
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No. 4. —Crystal detector and note-magnifier.

A circuit which can be recommended for
use within twenty miles of a- B.B.C. station.
If signals arc audible with an unaided
crystal, good results may be cxpected, and
loud-speaker reception may be obtained
within eight or ten milcs of a station. The
circuit is not selective, and is suitable only
for reception from the local station.

Approximate cost, using bright valve,
£3 18s.; 06 amp. valve, £4 6s.

Dual Amplification.

No. 5.—Crystal detector and dual valve,
with reaction between anode and aerial
coils.

This is a very cfficient method of utilising
one valve, and, in view of the sinall outlay
invalved, is a circuit- to be thoroughly

(Continued on nmext page).



678

H e+t ettt tetsdsssotsseX
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4 (Continucd from previous page.)
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recommended. Care must be taken in the
use of reaction, as the circuit is apt to be
unstable.

Most B.B.C. stations should be received
at headphone strength, and loud-speaker

‘twenty miles,

- wave work, generally speaking,

Popular Wireless, November 20th, 1926.

No. 7.—Valve detector, with |

reaction, and note-magnifier.
Within a range of about
thirty miles this circuit will

yield louder signals than No. 6,
and the loud-speaker range.-
may be extended to fifteen or

Although with slight modi-
fications this is a favourite
circuit for long-distance, short-

the preceding

arrangement

» 15

orP

— } This

should be em-

ployed if it is re-

quired to receive
many different
0 B.B.C. stations.

cireuit,
however, is moderately selective,
and very simple to operate.
Approximate cost, using
bright valves, £5 13s. ; -0 6amp.

#1 valves, £6.

employed it is desirable to use a 6-volt
accumulator of ample capacity, and it is
here that the extra cost is incurred.

Results may be very considerably im-

AT
=
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No. 8.—Crystal \l/

Fic. 4

y
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detector and two-

CLZ- 1 note magnifiers.

results obtained at a range of twenty-five
miles.

Approximate cost, using bright valve,
£4 13s.; ‘06 amp. valve, £5 2s,

-speaker results within a range

For good 1loud-

of fifteen to twenty . miles from
a station, this circuit has much

to recommend it. It is ex-
tremely simple to
operate, and if

care is taken not
to over-run the
second valve, and
good transformers

T+

4

~
bt

are employed, the
quality obtained

d
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should be excel-
lent. The circuit is not selec-
tive, and should only be em-
ployed if it is not desired to
receive from beyond the local
station.

Approximate cost, using

bright valves, £4 14s.; 06
amp. valves, £5 1s.

No. 9.—H.F. amplifier, valve

detector, and note-magnifier,

with reaction on the aerial
and anode coils.

proved by the use of a power valve, with
extra H.T. voltage and correct grid bias.
The cost will be from 15z. to £1 in excess of
the figures given below, but the additional
expense will be fully justified.

-Approximate cost, using bright valves,
£8 83.; 06 amp. valves, £7 18s.

No. 10.—Valve detector and two note-
magnifiers, with reaction.
In cases where strong loud-speaker results
are required from stations beyond the reach
of circuit No. 8, this arrangement’ provides

W W S
ALMAA sy

This is
deservedly
perhaps
the most

DRAWY 37 = p (i'P“ lar

r— CHADBY 800 - valve cir-

s ) SERALAC1 B, 268 | cuit for all

: | e N purposes.

No. 6.—H.F. amplifier and valve detector, It isselective,far reach-
with reaction on aerial and anode coils. ing, and capable of

This is perhaps the best 2-valve circuit
“for general use, as it is very selective, and
under favourable conditions all B.B.C. and
many Continental stations can be received.
-.Great volume is not to be expected, and
loud-speaker results will be limited to within
a very close distance of a station. The cir-
cuit is apt to be unstable if not cavefully
handled, but the tendemcy to oscillation
may be checked by the use of a small re-
action coil, and small anode coil with
correspondingly large-condenser setting.

Approximate cost, using bright valves
£5 4s.; ‘06 amp. valves, £5 11s.

providing eonsiderable
volume.

Loud-speaker Sets.

—

i
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N
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Most B.B.C. and
many Centinental 3
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stations may be ex-

pected at good ’phone strength, strong
loud-speaker signals being obtainable in
many cases.

It will be noticed that, from considera-
tions of first cost, dull-emitter valves are
now the most economical. This is because
when more than two bright valves are

considerable volume and is simple to oper-
ate. Care should be taken in the choice of
transformers, the second of which should be
of the low-ratio type. The prices given
assume the use of a power valve, with extra
H.T. voltage.

(Continued on page G81.)
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LOUD SPEAKER

Cabinet Type.
Rich Tone.
Clhioice Cabinet Work.

NOTE these special qualities of the new ¢ Four-Guinea *’
GECoPHONE Cabinet-type Loud Speaker! Firstly, its
rich tone is unrivalled; second, its unstinted cabinet work
in either solid mahogany or oak ; third, the neat Florentine
bronze grill which gives it added distinction; and fourth,
its extraordinary low price.

The Cabinet-type GECoPHONE Loud Speaker is a-credit
to any wireless set and to any furnishing scheme.

PRICE ONLY

T
S

T

jagsnig
(111

ILH..‘[ L

) (Registered Trade Mark)
g Sold byall BRITAIN’S BEST BROADCASTING
‘3 g’i”;’e” SETS and LOUD SPEAKERS { Osram
..: ealers [
e s e Q8.8 = your fuarantee ! *Yalve g

b ’;."'“llllln. Dy, "m"lmll'""lnnl“""---l"““.

i isasai nesat i sl st it v a 1)

Adel, of The General Electric Co,, Ltd., Magnet House, Kingsway, London, IV.C.2.



683 Popular Wireless, November 20th, 1926.

eatures ol the

OcTrRON
Radlio Valve

In the base of the Octron Valve—instantly

recognised by its Octagonal shape—are em-

No 2 bodied several features of importance. A hole is
‘ drilled through the bakelite cap which by air
The Base di-electric reduces self-capacity to a minimum.
The leads from the plate, filament and grid—

instead of being soldered at the top of the

valve pins as in many valves—go right through

a hole in the pin and are soldered at the

point. Thus a perfect contact i1s assured

without fear of damaging or disconnecting the

The leads. Finally, the Octagonal Base prevents the
Octron Octron Valve from rolling off when placed on
VALVE table or bench—saving breakages.

Watch for other points—or send for full
BRITISH description of all types of Octron Valves at
MADE Prices from 1 2/6
Manufacturers

H. S ELECTRIC LTD.

Electrical Engineers

32 CHARLOTTE STREET, BIRMINGHAM
Telephone : Central 7460 Telegrams : Hosaval, Birmingham

K lt"::’ \{9?" 'mm'" "" llmun
kel&l 't )

4 IH", - ‘rm'
.N\-uffﬁljlli{:,:umﬂ
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_Approximate cost, using bright valves,
£10 3s.; ‘06 amp. valves, £9 5s.

No. 11.—H.F. amplifier, valve detector, and
two note-magnifiets.
This is circuit No. 9, with the addition of

on the other hand, be highly specialised
and suitable only for one particular pur-
pose, but rather to assist the amateur who
is undecided as to what type of receiver will
give him the best results for the smallest
initial outlay.

However, in view of the attention which
is now being given to the design of receiving
sets and loud speakers which are capable of
very faithful reproduction, mention shonld
perhaps be made of a type of circuit which
is eminently suited for distortionless recep-
tion over comparatively short ranges.

~
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a power valve, and makes a reliable receiver
for long-range loud-speaker work.  All
B.B.C. and many ' Continental stations
should be received on the loud speaker
under good conditions.

As in the preceding circuit, the second
transformer should have a low ratio. The
quality of reception may sometimes be
improved by joining a resistance of about
half 2 megohm across the secondary winding
of the second transformer.

Approximate cost, using bright valves,
£11 13s.; -06 amp. valves, £11 3s.

A Resistance-Coupled Amplifier.

There are, of course, many excellent cir-
cuits which have of necessity been omitted
from the foregoing.
£ It is not the purpose of this article, how-
ever, to provide a comprehensive list of
circuits, many of which might differ from
one another only in detail, or which might,

681

This is the resistance-coupled amplifier,
following a valve detector, no reaction or
selective H.F. amplification being em-
ployed.

If, for ¢xample, the circuit shown in
Fig. 10 were modified by replacing each
intervalve transformer with a resistance-
capacity coupling unit, and eliminating
reaction, an almost distortionless receiver
would be obtained.

Difference in First Cost.

The use of specially designed high-
amplification valves as detector and first
L.F. amplifier would result in a signal
strength little less than that obtained in the
transformer-coupled ecircuit, and any loss
in this direction would be more than com-
pensated for by the increased purity of
tone.

Such a receiver is only suitable for re-
ception from the local station, any attempt
to increase the range or sclectivity of the
circuit introducing distortion.

-The difference in first cost of the two
amplifiers is negligible, for, although in the
resistance-coupled set the somewhat expen-
sive intervelve transformérs are avoided,
it is essential for good results that the
components should be of the highest possible
quality, especially when, as is usually the
case, high anode voltages are employed.

The question of valves is a far more
important one than it would seem that many
amateurs and listeners realise. Most no

A
y
+HI1%4

P

ORAmN B8y § AP,
CHROD™ 8Y
SERIAL N°] 8. &

doubt know that there
are different types of
valves for difievent
purposes available, but
how many realise that the
types extend to further
thanamere H.F., detector,
L.F. classification ?

This has a very distinet
bearing on the capabilities
of receivers, for an I.F.
valve which js suitable for
transformer-coupled stages
may give very poor results
if used in a position pre-
ceding a resistance-coupled
stage. And in eonclusion,
it is worth while to em-

phasise the fact that. the
last valve in any loud-

80,
| ca<oray T 73N
SERIA YO | 8. 27,

speaker set should be a
low-impedance  power
valve.
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BROADCAST

NOTES.

St. Cecilia’s Day—Sir Thomas Beecham—De Groot, Next Year—Trafalgar
Day Trouble—More Gilbert and Sullivan—*¢ Shock-Headed Peter 7—
Brahms’ Requiem—** Love Adrift > —Florence Mills, a E.B.C. Blunder—

Licences :

The Danger Signal—Parliament :

The Forthcoming Storm—

A Broadcasting Genius.

? ¥
4

FROM OUR BROADCASTING CORRESPONDENTS. i

§ i
»*

B e e

St. Cecilia’s Day
OVEMBER 22nd is St. Cecxhas Da.y,
and a special programme is being in-
troduced by Captain Ian Fraser, M.P.’s
The artistes' will all be blind and will be
drawn from St. Dunstan’s_and ‘from . the
National Institute for the B!mhdA

Sir Thomas Beecham.

The violence of Sir Thomas -Beecham’s
attack oh Broadcasting considerably dis-
counted its effect. - Curiously enough, it is
a fact that he once dallied with the sug-
gestion of becoming conductor-in-chief of
"all twelve of the B.B.C. National Concerts at
the Albert Hall. He was offered a very
attractive figure, and nearly ylelded——but
not quite.” -

De Groot———Next Year.

The De' Groot affair was unfortunate ;
but in point of fact, the B.B.C. were not
particular whether or not he continued to
broadcast. It is understood also that the
management of the Piccadilly Hotel are
not sorry that there is at ledst to be an
interruption -of broadcasting “from there.
What will happen-will be a re-engagement
next year.

Trafalgar Day Trouble:
The B.B.C. organised a special programmie

from the decks of the * Victory "—Nelson’s-

flagship—to mark the anniversary of
Trafalgar Day. Apparently this was lis-
tened to on the Continent. The result is
that theré.was a certain amount of heart-
burning among a section of patriotic French-
men. A demand has been expressed in
infhiential quarters for propagandxst re-
prisals against * Perfidious Albion.”” One
newspapei expresses French resentment in
very decigive. terms.. It will be regrettable
if broadcasting begins to take on a con-
sciously nationalist tendency. The organis-
ation at Geneva has so far prevented this,
at least among the bigger countries. There
is, of course, a \ certain amount of hostility as
a normal affair between the broadcasters-of
some of the smnaller Balkan and Central
European States.

More Gilbert and Sullivan.

There are bright prospects of more
Gilbert and Sullivan in December. Nego-
tiations are now under way which should
enable the B.B.C. to broadcast excerpts
from “ The Yeoman of the Guard ” and
 Iolanthe.”

¢ Shock-Headed Peter.”

Mr. Nigel Playfair will probably produce
*“ Shock-headed Peter” as a Children’s
Hour feature during the s ’fecm.l Christmas
programmes. This should be an excep-
tional treat to old and young alike.

little real justification.

Brahms’ Requiem.

Brahms’ Requiem is to be relayed from
Canterbury Cathedral at 5.30, pm. on
December 16th.

*Love Adrift.”

A studio selection-of this musical comedy
will be given shortly. ' The play was not
successful at the Gaiety, but it is regarded as

successful musically, and therefore suitable

for broadcasting.

The Grebe ‘‘ Princess,” an American completely
self-contained cabinet feceiver.

Florence Mills—A B.B.C. Elunder.

The contretemps about Florence Mills had
When the B.B.C.
stipulated a fifteen minutes’ performance
for the fee mentioned, they did not mcan a
continuous performance. Fifteen minutes
was to cover the introduction, the announce-

ments- and reasonable intervals hetween.

items. The artist would probably not he
required to render more than a maximum
of three pieces. Thus there was a lot of
fuss and exasperation about one picce.
Mr. Cochran had said he would let Miss
Mifls do only.two. picces. In such circum-
stances, there 'is a mcasure of blame on
both sides, but most people ““ in the know

place the chief blame on the shoulders of
the B.B.C. negotiators. Whoever repre-
sented the Savoy Hill authorities in this
matter was guilty of curious inflexibility.
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It is to be hoped that the approach of the
new régime is not being reflected in a new
attitude of arrcgance on the part of a
section of -the’ people” at”™ B.B.C, head-
quarters. .

Licences : The Danger Signal.

The rate of imcrease of broadeast receiving
licences has become practically stationary.
A decline set in in early October and the
curve has been getting more and. more like
a straight line ever since. The pragess is
likely to continue until the public is
definitely sure that the new réglme is not
going to ruin the service. Of course this
decline in licence increase is of no practical
interest to the B.B.C., because ﬂley do

not benefit from cxtra licenced, in any
event.
Pargia.ment : The Fortheoming Storm.

It is certain that Parliament will be much
more critical of broadeasting plans than the
officials of the Treasury and the Post Offico
had expected. There is increasing evidence
of restiveness, both with regard to the con-
stitution and with regard to financial arrange-
ments. There will have to he a Consolidated
Fund Bill before the end of November to
sanction payment for the new Governors and
Chairman. Just hefore this is taken, the
P.M.G. willlay papers, including the’ Charter
and the Licence. He will have tooutline the
financial proposals, and will have to
explain on what ground he is departing
materially from the - recommendations of
Lord Crawford’s Committee on Broadeast-
ing. The Wireless T.eague has stirred up a
lot of interest thmughout the country, and
Members of Parliament; are-in no-doubt as
to the a,ttltudo of their constituents. There
is keen - genetal, afixiety that the B.B.C.
-should-carry.-en umtrammelled and that
there~should be no withholding of funds
for at least three or four years. With this
attitude prevalent it is a pity the B.B.C.
does not give_ more_information about the
details of its fifances. This is a point on
which B.B.C." policy has always - been
unsatisfactory,. particularly from the point
of view of itg best friends. The Sayoy Hill
people are too apt to declare parrot-like :

‘ There is no; practicable limit to the _money
that, can be spent usefully on broadcasting,
but we ca,nnot give you fxgm(w ; you must
trust us.” This. attitude is not  helpful.
Programme expendnture ‘should he a,na.l) sed
and pubhshed under various headings, and
all such - accounts. pubhshcd with -the
authority of auditors. It is profeundly to
be hoped the B.B.C. changes its policy in
this matter in time for the parliamentary
discussion,

"A Broadeasting Genius.

The appointment of David Cleghorn
Thomson to be Director of all broulca.qtmg
work in Scotland and Northern Ireland
marks another step in the romantic career
of this brilliant young man. He is still
only 25 years old. He is a distinguished
preduct ‘of Balliol. He has stood several
times as g parliamentary candidate, and
has been looked upon in Libéral circles as
a potential Gladstone. He is temporarily
out of politics, and he may indeed stay with
broadcasting permanently. He is regarded
by his friends as the natural successor to
Mr. Reith in about five years’ time,
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Who earns your money?
Who spends it? Who
chooses your parts for you ?

No set published by any periodical could use only
one make of parts or could use the same make of
transformer, for instance—it would not be fair to
advertisers if they did notall have a share in this kind
of mention. BUT YOU ARE FREE TO CHOOSE
YOUR OWN PARTS.

Your transformer, for instance. Never again pay a high price for
your transformer no matter what may be specified—the new
LISSEN has revolutionised all previous ideas of transformer price
and performance.

So good is it, that all our own high priced models, which have been
on the market and largely sold for several years past, have been
unhesitatingly withdrawn in favour of this new LISSEN.

The fine tone and great power of this new LISSEN Transformer
have been proved by the trade—they are largely using il for their
own bui.t-up sets. :

It Fully Amplifies Every Note—Every Harmonic—Every Overtone.
Choose the New LISSEN.  First for its Performance. Secondly for its Price.
ACTUALLY TEST IT FOR 7 DAYS—IF NOT SATISFIED THEN
TAKE IT BACK TO YOUR DEALERS OR SEND IT BACK TO US.

Our new direct to dealer policy of distribution (which cuts out all wholesale
profits), aided by our huge production programme and the special plant
installed to turn it out have enabled us to scil this new LISSEN Transformer
at an unheard-of lew =rice.

AND GUARANTEED
FOR 12 MONTHS.

Turns ratio 3 to 1
Resistauce ratio 4to 1

Use it for 1, 2 o1
3 stages L.F.

It will suit every circuit and every valve you will want to use.

TZST IT FOR 7 DAYS

.
-
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USE LISSEN FIXED CONDEN.
SERS, TOO, Mica & Mansbridge
Type
LISSEN Mica Type CONDENSERS

Small energy-conserving condensers—notz the
new case which enables the condenser to be
used upright or flat. At present the new case
is available only in the most used capacities.

but will quickly become a LISSEN standard.

Capacities—

*0001 to "001 1/= each (much reduced).
‘002 to "006 1,6 each (much reduced).
Accurate to 5% —they never leak—thcy
never vary.

LISSEN Mansbridge Type
CONDENSERS.

To a fine LISSEN quality condenser is added
the specially moulded case—the condenser
cannot short circuit on to its case. The new
LISSEN case protects you if the condenser is
used in any circuit connected straight on to
the electric light mains. And due to our new
policy of direct to dcaler distribution this
LISSEN Condenser costs no more than the
ordinary type,
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LISSEN FIXED GRID LEAKS

A case of these was left on our factory roof

during the summer of 1925, soaked in rain,

baked by sun and the resistance value of these
: leaks never altered.

All capacities, previously '8, Now /- each.

Improve every circuit by using LISSEN

parts wherever you can—save money toa

~for now you get keen prices as well as
fine quality.

LISSEN LTD.,, 8-16, FRIARS LANE, RICHMOND, SURREY.

Managing Director : Thomas N. Cole.

Many are using LISSEN Transformers in “ N” Circuits.
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SOME VALVES ARE VALVES

OU try one valve after another in this or that stage, and
Ylistening critically 'you persuade yourself that the result

is a little better or a little worse. Then perhaps by chance,
or very likely on personal recommendation; you try a €Cosmos
S.P. Valve, and realize with delight that no straining of your
ears or the exercise of supercritical faculties is required to
recognize the immediate increase of pep and volume obtainable.

You say ‘“ Why is it ? > All the materials used in the manu-
facture of valves to-day are known, common to all, there are
no secrets about that. Presumably with firms of repute it
may be assumed that the same manufacturing skill and
supervisory care is exercised. How is it then that such a dis-
tinguishable difference, such a distinct improvement can be
obtained ?

The explanation lies in the unique Shortpath construction, which, without
sacrificing anything in rigidity, reduces the path the electrons have to travel to
a minimum impossible with other methods of conmstruction, resulting in
efficiencies and impedances hitherto unobtainable. It is not overstating the
case to say that this scientific construction marks the most notable advance
in valve manufacture since their earliest development.

Compare the specification of two of these valves with that of any known valve
of other construction and similar price, and the reason for the increased
pleasure you will derive from their use is obvious.

S.P. 55/B Blue Spot ) S.P. 55/R Red Spot
High Amplification Power Amplification
5°5 volts D F—ilatnent voltage 50 5-5 volts
009 ampere i Filament current e 025 ampere
35 .. Amplificafion factor .. 6
0-65 mA per volt .. -Mutual conductance .. 1-7 mA per volt
55,000 ohms i Impedance 50 3,500 ohms
18/6 v, Price . 22/6

There are Cosmos S.P. Valves with, similac charactenstxcs for usg with a one-cell
accumulator, also special valves like the Cosmos D.E.11, A.4s,'D.E.55, but ask your
dealer for Folder 4117/3, which will give you corplete mformatxon about all thé Cosmos
Valves at present on the market, and provides a table showing how and where they can
be used to the best advantage: This is‘important and will be found very useful to the
constructor.

To the non-technical user, simply wanting music and faithful distortionless reproduction,
a Cosmos 5-valve set, fitted with. Cosmos Valves, is the ideal. It has been called the
¢ Musician’s Set,”’ and such eminent authorities as Sir Landon Ronald and Mr. Percy
Scholes speak loudly in its praise.

METRO-VICK SUPPLIES LIMITED

(Proprietors : “METROPOLITAN-VICKERS EretTrICcAL Co. LTD.)

Metro-Vick House, 135, Charing Cross Road, LONDON, W.C.2:
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IT is really surprising that in an art as new as radio there should

be so many conventions and 30 much difficulty in persuading

both manufacturers and home constructors to depart from them,

even when it can be shown that the original ideas on which the
conventions were founded are fallacious.

In some cases, of course, when the convention is connected with

a standard, it is wise to adhere to the particular arrangement so as to

simplify construction and to maintain interchangeability. For
example, there are still many experimenters who believe that the
object of the pin and socket in the base of a plug-in coil is to avoid
the possibility of plugging in a coil * the wrong way round.”

The Coil Socket Fallacy
It seems to them that if the coil base had two pins and the coil
holder two sockets, the user would not know which way round to
plug in the coil so as to get the correct reaction effect. In point
of fact, assummc that a coil has two pins on its base, and the holder
two sockets, and that with a particular circuit the reaction coil is
applied the correct way round, reaction will not be reversed by
pulling out the coil and reversing it in the holder. The explanation
is that, while we reverse the direction of winding by making such a
change, at the same time we reverse the connections to this winding,
so that we have a double reversal and the
field direction remains precisely the same.

It will thus be seen that no advantage is
gained by this pin-and-socket arrangement,
so far as irreversibility is concemed but
as the plug and socket has been adopted
by so many makers of plug-in coils, and
as all coil holders of the conventional type
are made to take such fittings, any change
to a different form would be attended by
far more disadvantages than advantages,
particularly as cfficient inductances not
of the multi-layer type are evolving on
separate and distinct lines.

Another convention which has many
disadvantages and mo advantages that I
can see, is that of marking the primary and
secondary windings of L.F. transformers

1P, OP, IS. and O.S. respectively.
I1.P. means “inner primary,” O.P. means
‘“ outer primary,” while I.S. and O.S. are
“inner” and ‘ outer secondary” re-

spectively. Assuming we wind the primary
next to the core, the I.P. will be the start
of the winding and the O.P. the end of the
winding which comes immediately next to
the insulation separating the primary and
secondary windings.

Assuming also that we wind the secondary
immediately over the primary, the I.S.
connection will be relatively close to the
0.P., while the O.S. will be the end of the
winding on the outer layer. If a trans-

77§s RADIO CONSTRUCTOR

d1ted by PERCY WHARRIS MIRE.

|

This valuable eight page supple-
ment, devoted to the interests of
amateur wireless constructors, appears
every week in POPULAR WIRELESS.
Tell your friends about it, for it is
oaly in ‘“P.W.”’ that they will find
the radio articles by the leading con-
struetor expert, Mr. Percy W. Harris.
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it—it is distinctly better that the O.S. terminal should be connected
to the grid, but transformers are now wound in so many different
ways that it by no means follows that the 0.S. is always the best
grid connection.

Some Transformer Problems

Some transformers, for example, are wound in section form so that
primary and secondary sections are sandwiched between one another.
Others are wound with the secondary next to the core and the
primary outside, while sometimes the primary is in one section
and, the secondary in two.

In any case, the user can only be very mildly interested in which
is actually the beginning and end of the primary and secondary
windings. What he aims at is the best result, and unless he has a
good knowledge of transformer design and, in particular, knows
the method by which the particular transformer is wound, he has ~
no means of telling which is the best connection by looking at the
lettering.

A few transfor mer manufacturers are now marking their tra.ns
formers : plate (or anode) H.T. positive, grid and L.T. negative, a
far more sensible way and one which gives information of value and
not merely of slight scientific interest. Obviously the transformer
manufacturer knows which are the best con-
nections for his particular instrument, and as
these connections do not alter with different
valves, they can be standardised.

But here again there is a danger of falling
into another error in marking: Of those
manufacturers who mark their transformers
in a way showing how to connect them,
qzmte a number mark the secondary ends

grid " and “L.T. negative” respcctxvely.
A far more sensxble markmg would be “ grid
bias negative ” instead of * L.T. negative,”
for in practncally every case grid bias “will be
used, and the terminal needed for this should
be moperb marked.

Have you ever thought of the absurdity
of callmg your accumulator your “L.T.
battery,” and your anode battery your “ H.T.
battery ”” ¢ Nobody ever thinks of referring
to house lighting voltages as “ H.T.” even
when they are in the neighbourhood of 250
volts, yet a 60 or even 30 volt dry battery
isreferred to as ‘“‘high tension.” Itis quite easy
to fit up efficient circuits for reception with
a 6 volts L.T. and 6 volts H.T., whereupon
the absurdity becomes even more apparent.

As the L.T. accumulator is used simply for
the purpose of supplying current to heat the
filament, it would appear that * filament
bagtery ” is sufficiently explanatory and
accurate for all purposes.

A

former is wound in this way—ie. by
ordinary layer winding with primary next

The success of the year!

. 3 o1l uging Reina;
to the core and secondary immediately over §'et neifls e aiiaageoptn, LBPaSonpolliIoN
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This Hale receiver in the
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Building a Resistance®
Amplifier [ e

W-HILE I do nct agree with the people
who say that purereproductionis nly
possible with resistance-coupled L.F.
amplification, it is true that in more than
one stage of amplification high quality is
easier to obtain with the resistance ampli-
fier than with the transformer-coupled
type.

So many readers have asked me (o tell
them how to modify their receivers in order
to introduce resistance coupling, that the
present article has been written as an
answer to their request.

Transformer Pros and Cons.

Many long articles could he written on the
relative advantages of resistance- and
transformer-coupled amplifiers, but how-
ever interesting the subject may be, we
have not space here for such a discussion.
Suffice it to say that on the transformer
side of the argument greater amplification
per stage is possible, and it ig not necessary
to use such high plate voltages as with
resistance amplifiers. On the resistance side
of the argument the important fact that
stands out is that it is much easier to get
satisfactory reproduction with two resist-
ance-coupled note magnifiers than with
two transformer-coupled magnifiers, and
against the increased plate voltage required
-can be set off the considerably reduced plate
current. .

In view of the article in last week’s issue
entitled “ The Assault on your Battery,”
readers may realise that the reduction in
plate current is no inconsiderable advantage.

I have listened to sets with two trans-
former-coupled amplifiers, the quality of
reproduction from which was indistinguish-
able from that of the best resistance
amplifiers, but in obtaining these results
the greatest care had been taken in choosing

A Furtber Article of. the
*‘ Modernising *’ Series by
the Editor of the Radio
Constructor.

the transformers, the
valves, the lay-out of the
set, and a dozen other
points. I have also had
some little experience in
examining home construoce
tors’ sets, and have fre-
quently found the builders
thoroughly  dissatisfied
with the quality” obtain-
able - with two trans-
formers. Tt is safe to say
that such people, whoseck
good quality and do not
object to the sacrifice of a
little volume,” will",get aill
they desire by recon-
structing ‘theé * amplifier portion of their
receivers in the resistance-capacity coupled
type. ' 1

How the Unit is Made.

The unit described in this article has
been designed to occupy approximately
the same space in a. receivel “as that taken
by the usual transformér-coupled arrange-
ment, and can be congidered “as the ampli-
fier end of any receiver. For this reason,
readers should find it very siinple, if they so -
desire, to remove the present’ L.F. portion
of their feceivers, fit the unit shown, and
make all necessary modifications without,

-disturbing the paxiel lay-out or the H.F.

and’ détector portions of the sets.

An examination ‘of the photographs will
show that no part of the amplifier is carried
on the panel, and that the existing terminal
strip, valve holders, and baseboard can be
used. :

P S

This unit is designed to replace two trans-

formers ccupled pote magnifying valves,
' . where such a change is desired.

‘ments.

" This nnit will fit into many existing sets without change.of panels,

If you examine the theoretical diagram
of Fig. 1 you will see that it depicts the
conventional transformer-coupled arrange-
In-Fig 2 I have drawn the-equiva-
lent resistance-capacity coupling ~method
50 that you may see the exact-difference
between the two. In the ~ transformer

method the: plate curient in- the valve,

being modulated by the incoming signals,

‘passes -through the primary- of a trans-

formér and induces into - the ‘secondary
windings similar_‘variations, ‘but with a
* stepping-up ”’ efféét, giving higher voltage
varfations than would othérwisé be possible.
Phis is, of ‘course, an-advantage. The
variations of pofential so set"up bétween grid
and filament siinilarly modulate the plate

" current’ of the next valve. and we repeat

the process through the second transformer.

The Resistance Arrangement.

Now compare this with the resistance
amplifier.’ The current from the H.T.
battery, 'on its way to the plate of the
detector valve, passes through a high
resistance, usually of the ovder of 100,000
ohms. Ohm’s law tells us that for a given
current to flow through a given resistance a
certain voltage is required. ¥ the re-
sistance remains the same and the current
varies, obviously the voltage rvequired to
force the current through the resistance is
altered. As variations of current are set up
in the valve by the action of the grid,
corresponding variations of voltage occur
across the terminals of the high resistance.

You will notice that one end (the plate
end) of the resistance is connected through
a fixed condenser to the grid,of the next
valve. The other end of the resistance
is connected to the H.T. battery and,
through this,. to the filament. If you
consider for a moment, you will realise
that, to all intents and purposes, one sidé
of the-resistance can be considered ds con-
nected to the grid of the next valve and the

(Continved on next page )y
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other to the filament. In this way any
variations of voltage across the ends of this
resistarice are applied to the next grid.
Thus our signals are passed from one stage
to the next, just as we were able to pass
them through the.transformers.

The object of the fixed condenser between
one end of the resistance and the subse-
quent grid is to prevent the positive H.T.
voltage reaching the grid of this valve
and spoiling its action. The value of this
condenser, being fairly large, allows the
passage through it of the varying audio-
frequency voltages, but effectively stops
any direct current flow. In this way we
keep our H.T. D.C. voltage away from the
grid.

Construetional Deta'ils.

Unless we were to provide some means,
the charges on the grid of the valve follow-
ing the resistance would have no opportunity

Reacrion >
Leans

1

with a resistance, grid leak, and coupling
condenser built into one.

Two high-grade fixed condensers of a
value ‘015 mfd. Do not use the Mansbridge
type here. Mica-insulated condensers only
should be used. Those shown in ‘the set
are Dubilicr, but therc are many other
good makes that can be substituted. j

Two baseboard mounting grid leak
holders. The Dubilier Dumetohm is shown.
If you care, you can. of course, make your

A plan view of the resistance amplifier unit.

of leaking away. We thereforc connect
a grid leak between the grid and the fila-
ment, introducing in this path a grid bias
battery to keep the grid sufficiently negative
to yield goad results. -

An excellent article explaining grid bias
has very recently appeared in PorPULAR
WIRELESS, so that it will not be necessary
to give any further explanation on this
point here.

"You will now see that to substitute a
resistance-capacity coupling for transformer
coupling we must provide, in place of cach
transformer, a high resistance, a coupling
condenscr and a leak. Fortunately for us,
these are not expensive, and the cost of
building a resistance amplifier using the
very best components is no higher than
that of building a transformer amplifier.
To build the unit described, we need :

Two anode resistances (wire-wound type).
Those shown in the set are Varley. Excellent
wire-wound resistances are also made by
Mullard and Dubilier, while the Radio
Communication Co. sunnlv complete units

own elips quite inexpensively from small
pieces of sheet brass and odd scraps of
ebonite.

Two grid leaks, } or } megohm each.

Fig. 1. A convertional trausformer coupled arrangement,

Compare this with the diagram below.

One fixed condenser, -001 mfd.
good make will do.

Two fixed resisters, suitable for valves
to be used. I have used Amperites in the
unit being described. If you already have
filament resistances of the variable type,
there is no reason why these should not
be used ; or, if both valves are of the same
type, they can be run from the same
filament resistance.

Two suitable valve sockets of the anti-
vibration type of any of the well-known
makes, such as Benjamin, Burndept,
Etherplus, Lotus, ete., ete.

‘Suitable grid bias battery.

Three plugs for same.

Base for clip-in condenser.

Clip-in condenser to suit your particular
loud speaker. A value of -001 or -002 mfd.
suits many instruments, while some loud
speakers work best of all without any
shunting condenser. The McMichael base
and elip-in condensers arc suitable here.

I suggest that you follow the lay-out of
parts shown, as this makes the wiring
particularly simple. It may be, however,
that the space in your cabinet is not quite
suitable for this arrangement, and in such
circumstances you may have to modify
the -lav-cut slightly. If “you can, adhere -
to the arrangement shown,- as, even in a
low-frequency amplifier, short wiring is a
distinct advantage, and helps to avoid
undesirable low-frequency effects which
often give rise to distortion,-even in a
resistance amplifier. - i &

On examining the wiring diagram of the
unit, yon will find a fixed condenser
connected between one input terminal
and the low-tension negative. This is to
provide the necessary by-pass for high-

Any

(Continued on nexl page.)
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Fig. 2. A resistance amplifier.unit.

Note that the portions fo the leit and right of the dotted lines are the

same ag jn the transformer coupled arranzement above.
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frequency currents in the detector circwit,
such as you obtain when using reaction
amplification. If, as is probably the case,
you have already used such a condenser
across the primary of your first low-
frequency transformer, this condenser will
take its place; and, indeed, you can use
the same condenser re-wired in this position.

I prefer the connection between the
plate of the detector valve and negative
low tension to the position across the
resistance alone, for reasons explained in
the first number of *“The Radio Con-
structor”’ (on the *Correspondence” page).

Valves.

The choice of valves for a resistance
amplifier is a.very important matter, for
the ordinary types of valves, which give
good results with transformers, arc not
the best for resistance amplifiers. To get
the best results, you need what are called
‘“ high impedance valves.” Practically all
valve makers now make special valves
designed for resistance amplification. These
arc obtainable in two, four, and six volt
types, so that if yon arc accustomed
to using, say, two-volt valves, you can
obtain suitable resistance-coupling valves
to go with this filament voltage.

100000 Uyms
P

iy o R

d?a&[ 0&(‘1//7 .Z;K‘l

L

Fig. 3.—If jack switching is desired in 3 resistance amplifier, i't can be cffected as shown above.

known in one make as the D.E.5B., in
another as the D.F.A.4, and another as
the C.T.25B. As these were the first
they are probably some of the best known,
but as switable valves have now been made

2

-3

AREOEITRHEN TR BT

THIS SET IN A NUTSHELL.

Circuit : Resistanece unit to replace
present two-valve transformer-coupled
amplifier.

Purpose : To obtain pure reproduction
when present arrangement is unsatis-
factory.

Cost of replacement parts (excluding
valves) : Approximately 25s.

U U RHT T
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dl

by most makers in the four and two-volt

SRR -

The Last Valve.

It is important to point out that the
last valve, having no resistance in its plate
circuit, does not require to be of the special
type. and, indeed, is preferably not of
that type. For the last valve, then, use
the same- type of valve as you have pre-
viously used in the last stage of- your
transformer amplifier.

This will save buying one special valve.
While the ordinary valves can be used in a
resistance amplifier, the amplification so
obtained will be far less than is possible
with the proper type. Resistance capacity.
types of valves are, therefore, needed for
the detector (which you will see has a
resistance in its plate circuit) and the first
low-frequency stage.

How you connect up vour high-tension
leads will depend on your present arrange-

The first special valves for resistance varieties, we are not, as has occasionally ment. "If you have been using a ratker
eapacity coupling were of the six volt type, been suggested, limited to six-volt valves. (Continued on next page.)
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Fig. 4 —This diagram shows both the wiring and the connecticns to the other parls of the apparatus. ansbridge vondsasers gheld bo phunted across the BT, torminals,

it ‘pot alvendy Stted.
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FACTS ABOUT
L.T. ELIMINATORS.

By P. W. H.

" The Editor deals with points raised by correspondents who are building
Battery Eliminators for Home use.
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CORRESPONDENT wants to know _but has superimposed on it & ripple which

why, if we can get our high-tension
supply from the mains, we are not
provided by the manufacturers with low-

can give a very irritating hum. 1t is neces-
sary to smooth this out.before it is used for
wireless purposes. However, there are means

tension eliminators, for surely, he says,
supplying the filament current is a far
simpler problem.

I wish it were so, for, although the
accumulator manufacturers are now giving
us excellent products and the valve manu-

2UMITTINERREE TR g

MODERNISING THE
“FOUR-VALVE FAMILY "

1

facturers on their part are doing their RECEIVER.
utmost to reduce the current demands,
many people find the use of accumulators SEE NEXT

highly inconvenient owing to their distance
from a suitable charging station.

It must not be forgotten that accumula-
tors-need recharging even when no current
has been taken from them, as they gradually

WEEK’S ISSUE OF
“THE RADIO CONSTRUCTOR "

THEHTITNERTIETHRA T e s

PRI NI ey
TR

of running filaments in series and using an
arrangement quite different from the ordin-
ary smoothing unit as used for high-tension
battery elimination, so as to give currents

of a small order, such as are taken by the
06 ampere type of valve, but there are a
large number of practical difficulties in the
way.

So far as direct current is concerned, even
assuming that the supply was perfectly
smooth and free from ripple, the many dis-
turbances caused by switching lights on and
off, starting and stopping lifts, trams, trains
and all kinds of devices, set up many
surges which inevitably find their way into
the wireless sct as noises. Filtering a small
current of a few milliamps, such as is re-
quired to operate the high-tension side of the
set, is a relatively simple matter, but to
handle currents comparable with those
generally used for filament lighting is not
yet really practical.

You will see that if there are difficulties
in relation to the so-called direct current,
they are greatly magnified in regard to alter-
nating current. The rectification of a current
of, say, quarter of an ampere is quite beyond
the capabilities of the ordinary small
rectifying valves. These are generally
designed for a maximum output of about «
quarter of this figure. y

In America, where the standard voltage
of 110 and a standard frequency of 60 makes
the design of battery climinators a much
simpler matter, the best solution that has
been found is the use of a very small
accumulator with what is known as a -
“ trickle-charger,” so that when one leaves
the set it goes on charging automatically
until the next time it is needed.

‘ 2 R A
A RESISTANCE
AMPLIFIER.

(Continued from previous page.)
SAHETRERRE TR

(LRI
(NGRS

that it must be increased hy at least
50 per cent when using a resistance
amplifier, as theve is a considerable voltage
drop in these resistances. You
will generally find it convenient
to connect the last two positive
H.T. leads together, as this will
automatically give a
higher voltage on the
last valve (which has
no reeistance in its
circuit).
The last
valve has to
handle a
much greater
amplitude of
signal than

How it feels when you don’t charge your own
|accumnlators,

loge their charge when standing idle. Indeed,
accumulator manufacturcrs tell me that a
regular charge and discharge of our accu-
mulator is f;};uch better for its health than
keeping it fully charged without use. I 2w 01 1

Tlile so-cé,lle?;rl “ dixgect current ”’ supply to o t%gg ht?,‘: tgg?;l;phclty
£o many houses is not perfectly continuous, : O

A perspective view of the

low voltage on your detector, remember’

P,

the previous valve, and the higher voltage
is thus desirable to avoid distortion.
Usually a 120-volt battery gives adequate
results with a resistance amplifier, although
if very loud signals are received (this is
somewhat different from very loud signals
being required) you may find it advisable
to use 130 volts. Normally, however, the
additional cost of a further 30 volts for.
high tension would not be justified by
results.

Grid Bias.

The last valve will re-
quire considerably more
grid bias than the other.
Generally, with a 120-volt
battcry, about 14 or 3 volts
grid Dbias is adequate for
the first low-fre-
quency valve, as
you will see on
exantining the
leaflet supplied
with the valve
by the maker,
For the last stage
you will probably
require six or
eight volts, using

~——

the average
small power
valve.

If jack switch-
ing is used, the
connections. for
plugging in
¥ various stages can be as shown
in Fig. 3.

Occasionally resistance amplifiers
, will be found to howl, or to give a
¥ steady “ plop, plop, plop,” sound. To
remedy this, look for fanlty grid-leaks,
condensers or unduly lengthy wiring. -
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"HE wircless hobby becomes much more
interesting when we can ferret out
facts for ourselves, and have not to

take the * other man’s word ” in matters
scientifie.
duce to you a few great friends of mine,
in the hope that they may prove as useful
to you as they have to me. Mr. Experi-
menter : allow me to introduce to you
the Meters! In particular this strapping
daughter of the family, Milly. Milly and
T have known one another for years and
have made many interesting voyages of
discovery together.

Then there is Micro. DMicro-ammeter

is a quite expensive sort of person, with a

In this article I want to intro-’

=
e
- Ls

LY T
¥ | -
- i

. Fig.1. Measuring plate current with a milliammeter.
vision far more acute than that of his sister
Milly; and here we have Galvano. Galvano-
meter is a rather flippant member of the
family, and usually considers he has done
a good day’s work if he gives a kick when
he sees anything interesting.

A good, colid, reliable and very useful
member of the family is Volt-meter.- In
my laboratory he has several servants,
and I will tell you something about them
and of their limitations a little later.

Seriously, I should like every rcader of
the “ Radio Coustructor” to realise how
very usefal one or two meters can he.
Like all scientific instruments, the prices
vary according to the capabilities of the
particular specimens, and the high grade
meters may prove very expensive indeed.
However, those which are most useful
are not by any means the most costly and
even if we purchase only one—the milliam-
meter—it will provide us with an immense
amount of useful information.

The Miiliammeter.

A milliampere, as you know, is onc thou-
sandth part of an ampere, and any meter

which will show us accurately the amount .-

TR H TR T E TR R e ennme

Measurements.

':'._.Il
E The Why and Wherefore of Wireless
= By PERCY W. HARRIS, M.LR.E.

NGz
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of current flowing in the plate circuit of
the valve will afford a great deal of. help.
A milliamineter of quite good quality can
be obtained from such firms as the Econo-
mic Electric Co., Ltd., Fitzroy Square:
Electradix Radio of Upper Thames Street,
Ward & Goldstone, Ltd., of Pendleton,
Manchester (to mention but three), for
about thirty shillings, and may be chosen
to give a maximum reading of not more
than fiftcen milliamperes.

If a scale of about this size is used, it is
possible to take quite small readings
without confusion. Better still, one can
obtain a multi-range instrument with plugs

‘or switches so that the variety of ranges

can he obtained, but, naturally, such
instruments are more expensive.

I could write several artieles on
the use of the milliammeter alone,
but here are a few examples of its
practical value. Take, first of all, the
case of a valve which does
not seem “dp to scratch.”
The valve lights, but soimne-
how or other signals seem
weaker than usual or
perhaps  badly dis-
torted. Such effects
may be due to several
causes, such asa faulty
grid biag battery, H.T.
battery running down,
LT. failing, trans-
former faults, and so.

But it may also be
due to the valve hav-
ing lost some of its
emission power. With-
out a milliammeter it
is very difficult to find
out whether this is the
case, but with the in-
strument it is but the
work of a few moments
to make a test.

If you look at Tig. 1
you “will see a simple

battery. It shows you the way to connect
up & valve if you want to see if its emis-
sion has fallen off considerably, You can
quickly rig up on a board a filament resist-
ance, valve socket and flexible leads for
the batteries, and for this test you should
join the grid connection to the negative
filament, keeping the filament resistance in
the positive lead.

Testing Valves.

When the batteries are connected up,
a current will tlow through the valve and,
passing through the milliammeter, will give
a reading. Now if you know the actual
voltage of your H.T. battery, and add to
it the voltage of your accumulator, you can
then look en the . makers’ chart (which
uzually gives a curve) and cee what the
emission should be given at “ zero grid
volts.” If the figure given on your milliam-
meter differs substantially from this some-
thing is wrong.

Perhaps you will say: 1 have
not & good voltmeter which will
shew me the corrcet voltage.

(Continued on next- page.)

diagram of a valve, an

accumulator, a fila- miiliamperes, amperes and volts.
ment resistance, mil-  measuring H.T. voltages. C.—An A.C. voltmeter.
liammeter, andan H.T, ~ Feadize)

Some of the meters in my laboratory, A.—A ** Universal > meter, measuring

E.—Hot wire ammeter for transmission experiments,
Portable veltmeters and milliammeters,

B.—A high resistance voltmeter for
D.—A D.C. ammeter (low
F, G, and H,
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“ MEET THE. METER.”

(Continued from previous page.)
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This is not a matter of’ very great importance
for a tough test on ' yout Set*will have told
you whether the H.T. hattery is in fair
corditioli and, in any case, if the valve is
%wmr' ‘an  entssion. reasonab]y neat the
igure it is ‘supposed 1o give, there will riot
be mucls frong with your signals.

1i, as is frequently ther case, you- have

another-valve of the same type Whl(‘h you-,

krow to. be xymkn -satlafa,ct,only, yoq can
see -whether: the,,readmg with _the " satis-
facto:v Yalve 1S the same as that for the

in the plate circuit of the particular valve
will thus keep its necdle steady. - Now
let s imagine that our grid biss has been
incdrrectly "se,t, to, say, two volts.

Why the Needle Flicks,

A grid swing of three volts will therefore
carry us over on to the positive side, and
directly the grid hecomes positive, grid
current flows and a three-volt swing on either
side of the working point will ‘make the
rise and fall of the current unequal. The
effect will be that so long as a three-volt
swing is being maintained the average

-plate current will be different from its
normal value.
becomes positive the needle of the- mllham- 3

Thus, every time the grid

meter will flick.

You will now see why some experlmcnters L

use a milliammeter in

the circuit as a check
on distortion.

There are many other
uses for a milliam-
meter, to which .space

does not permit refer-
ence here! ~ For the

experimenter -the mil-
liammeter is by far the
most useful of all the
meters, and if he is be-
ginning to do serious
work it will soon prove

Fig. 2. A_notherA uzetul method of using a milliammetér.

oné.about which you have doubts. This,
then, removes the necessity of knowing
the exact voltage of the H.T. battery. .-

A second very useful way of utilising a
miflianmeter is to place it in series with the
negative H.T. lead from your battery
to your set, taking the precaution of shunt-
_ing the milliammeter with a one mfd. Mans-
bridge condenser (otherwise the inductive
effect of the windings may upset the func-
tioning of the receiver). Do this first of

all when you know your set to be workmg :

well and note the figure.given.

Checking your Set.

If at any time your set should seem to
he working ‘badly, reinsert the- millisng’
meter as shown and sec'if the,reading is
normal.. - Quite. likelyr you . will: find: thap
the reading- has® dropped . several milliam.
peres2awhich -may indicate, tb&j: One Or.mote

valves. have<lost. theiy; emission., Remem-
her that’ ‘afy alteration: of grld bias il
alter theanillianinietér readmg and if . -your.
grid-bias Dbattery - ‘has fa.lled"yeu, you may
get.an -indication in this. WhY:

\Ia,ny expermxenters use the milliam-
nieter as'a check to see whether_their audio-
frequency” valvés _are distorting. When
correct: grid- bias has been applied to 'a
valve the voltage swing, set up by the sig-

nals, will all ‘be within the negative side *

of the curve, provided the valve is not
overjoaded. As a practical example,
let us Tmagine that we are using 120 volts
on the plate of a power valve of a type

which requires for this plate voltage four

and a half volts gnd -bias. Wlth ‘such a
grid-bias voltage, a ‘“grid swing” of, say,
3 volts on either side of the working point
will still keep the grid negative.

If the curve is approxxmwtely straight,
the rvise and fall of current on each’ side
of-the working point will -be equal, and the
everage current through the valve will
be mainteined constant. < A milliammeter

‘may show only half
‘giving . the

indispensable.

The voltmeter is also
very valuable, but, unless of the correct
kind, it can be very misleading. All the
cheap voltmeters have a low resistance, and
when connected across a battery, take a
considerable current.

For example, the current: taken by the
cheap watch-case type of voltmeter, while
not sufficient to upset the reading of an
L.T. accumulator, is far too low for use in
H.T. battery testing.

An-H.T. battery
which will show,
say, 60 volts with
a current of three
or four milliamps.

that figure when
large
current required by
a _cheap voltmeter.

For H.T. battery
testing you should
always specify a
high resistance
voltmeter.

LAY e
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Many experimenters have wondered why
they cannot get a correct or even any
reading with their voltmeter testing .the
actual voltage applied to the plate of a
valve in a resistance-coupled amplifier.
The reason is not immediately obvious.
Let us imagine we afe. using-a 120-volt
battery and a 100,000 ohm resistance in
series with it. We know there is a con-
siderable drop of voltage in this resistance,
and-at the first glance we might think that
connecting the voltmeter between the plate
and fillament would give us the voltage
applied-to the valve.

A-few moments consideration will show
ug why this is not the case. For simplicity,
let-us consider the plate to filament re-
sistanceof the valve as 100,000—the same as
that of the anode resistance. As the voltage
of the battery is absorbed across the two
resistances in series, half the voltage will
be dropped across the anode resistance,
and half across the valve. Thus, roughly
speaking, 120, volts applied to the set will
give 60 volts across the valve.

Now let us apply our voltmeter. We will
agsume it is a good voltmeter, having
a resistance of, say, 10,000. This will now
be in series with the anode resistance, and
in parallel with the valve resistance. Again,
to simplify matters, we will ignore the
slight reduction of the resistance due to the
paralleling of the 100,000 ohms with the
valve. We will consider we have now
100,000 ohms in series with 10,000 ohms.

As the whole voltage will be dropped
across the 110,000 ohms, ten-elevenths of
the voltage drop will be in the resistance,
and only one-eleventh across the voltmeter.
The voltage across the voltmeter terminals
will thus be voughly eleven, which has no
relation to the voltage across the valve
when the voltmeter is disconnectéd,

In an early issie we will consider some
more facts and problems relating to meters.

- Fer those who wish to chaige their H.T. accumulatov's at horse, there are several commercial forms of
charges, two of which are shown above,
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Note.—In this section Mr. Harris will discuss each week interesting points from
the large correspondence he regularly receives. Readers are invited to write to him on
matters of inlerest, and extracls from their letlers, together with Mr. Harris’

comments, will be publushed from time to time.

It must be pointed out, however,

that general and technical queries cannot be answered in -this section, bul should be
addressed to the Technical Query Departmenl complymg wzth the conditions laid down

under the heading, “Techmcal Queries’

I HAVE recently received a number of
enquiries on matters relating to appar-
atus and * eliminators” for running
sets from the mains, particularly from
readers who are ardent readers of American
advertising and wireless literature. Here is
a typical letter:

“ Dear Sir,—I am rather puzzied at the
results I am obtaining with my high-
tension battery eliminator which, I must
say ot once, gives generally satisfactory
results.  Previously to purchasing this
eliminator, I was using dry batteries with
tappings at about 50 and at 120 volts for
the low-frequency stages. On connecting
up my set to the eliminator I adjusted the
plugs as recommended by the makers and
was soon obtaining splendid results without
any trace of hum from the A.C. mains.

Voltmeter Readings.

“1 am, however, very puzzled with the
readings of my voltmeter. Although signals
are coming through excellently it gives a
reading fav below “what must really be the
high-tension voltage I am getting. Again,
I understand that one of the greatest
advantages of the battery eliminator is that
it cannot ‘run down’ s do high-tension
batteries or accumulators.

“ Can you account for the fact that the
other evening after I had put some new
valves in the set I had to increase the voltage
on the tappings very considerably Lefore I
could get the same signal strength ? This iz
just what I had to do with my high-tension
batteries owing to their steady loss of
voltage.”

My correspondent has asked two questions
seemingly on different aspects of the subject,
but which are really related to the same
point. It is not generally realised that the
actunal voltage given by these high-tension
battery eliminators is largely dependent
upon the load taken from them. Ry this I
mean that if you are getting, say, 100 volis
from your eliminator when your set is taking,
say, 8 milliamps, the increase of load to,
sy, 16 milliamps (by the use of other valves,
or a change in grid bias) will brinig the applied
voltage down. How much the voltage drop
will be depends upon the make of eliminator
and its general exeellence. In some the

> in each week’s issue of POPULAR WIRELESS.

voltage drop may be so considerable as to
make it necessary to reset your teppings
to entirely different values.

This is not due to the set * running
down,”
that the voltage is closely related to the load
on the eliminator. Presumably the new
valves which my correspondent used took

IHIIIIIIIIIIlIII“““'lIlIIIIIIIIIIIIIIIIIIIIIlIIIIIIIlIIIIII||IIIIIIIIIII_‘_
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considerably more plate current than the
older type. Tf he restores the old walves
he will find the voltage on the new tappings
will go right up. Usually, however, the
hattery eliminators heve plenty of margin
to allow for changes of this kind, elthough

Lowing the § megohm grid across the L.F. transformer.

.very interesting.

but simply, as stated, to the fact.

‘of loed \?ryan' voltuge

with some of the power valves when one is
anxious to get the highest possible voltage,
the maximum may not be quite as high as
one desires.

The point relating to the voltmeter is
Heve again it is not
generally appreciated that most voltmeters
require an appreciable current to operate
them. For example, I have a good (and
expenxlve) voltmeter which I use for testing
high-tension batteries. On a 72-volt battery
it takes seven milliamps, which, incidenta!ly,
is rather a useful figure because it shows me
the practical working voltage of the battery
uhder a reasonable load.

Doubling the Load.

Now, if I place this voltmeter across the
tappings of &¢n H.T. battery eliminator,
which is already delivering seven milliamps
to a set, the current required by the voli-
meter added to that consumed by the sef,
makes in all fourteen milliamps or exactly
double the normal load. This will make a
very important variation of voltage. While
the voltmeter thus reads accurately the
voltage given by that particular battery
eliminator with a load of fourteen milliamps,
its reading bearslittle relation to the voltage
given by the same eliminator at seven
milliamps.

Of course, it is possxble to measure the
voltage with suitable instruments, but these
are not generally available to the average
experimenter.

Speaking of battery eliminators reminds
that it cannot be too strongly impressed
upon all listeners that great care must be
taken in using them. Let s assume you are
using dry batteries giving 120 volts, and for
these you substitute a battery eliminator
giving the same voltage. -

The shock you can obtain from the H.T.
eliminator may be far greater than that from
the dry battery, although the voltage is the
same. JFor this reason be careful when
altering the various tappings.

Tapping Troubles.

Here again we come against the difficulty
If you have
tappings for, say, 40 volts for the detector,
60 volts for the high frequency, and 150 for
the low frequency, remember that removing
the plug from any one tapping will appreci-
ably decrease the load on the climinator
and automatically increaze the voltage on
the others, possibly upsetting your reaction
arrangermsents.

One firm i America is marketing a
battery eliminator which has a special
voltage-regulating valve to maintain
the voltages applied to the various

! tvppmgs “independently of the load.
.1 This is. 2 very valuable improvement
' end I hepe thet, before” very long, it
will be introduced into
‘ol the battery elimina-
tors.

A Useful Pictorial Hint,

If your amplifier
howls, try connecting
a } megohm grid across
the IS and O S ter-
minals as shown. This
will probably stop the
howl and improve the
quahtv of the recep-
tion from both your
local and distan®
stations.
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PATENT
Ne24|383.

*“Slektun " Coils are
completely enclosedin
a ccse ant will nof
4 be affected*by damp

or dust.

s
3T
ease
L2
48]

We particularly wish to draw your attention to
the unique patented method of spacing (as itlus-
trated), which enables us to obtain almost twice
as much air-space between the highest potential
points or turns of any other plug-in Coil on the
market. At the same time we claim the
maximum inductance without increasing the
size windings, brought about by the use of
wedge-shaped Ebonite Separators.

+
e

XX i
) .
The World's finest Coil

We can only supply Coilsin sets, for any other
Coil in cirvcuit with **Slektuns "’ will naturally

SECRET

We- are confident of our claim that *Slektun™ Coils are the
finest that have ever been produced, and to support our conten-
tion give below details of a test made by the National Physical
boralory. Compare these figures with those of any other Coil:
* Slektun” Cail Inductance : Self Capacity :
of 200 turns 1770 Micro-Henries 3 Micro-Micro Farads

These fizares constitete a record in the manufacture of Inductance Coils.

So confident are we that you will obtain unprecedented results
that we are prepared to forward “Slektun” Coils direct to you,
carriage paid, at the reduced prices and on the condition that if
you are not entirely satisfied with them, they can be returned
within 7 days and money refunded. Read the details alongside
and forward your order at once. This offer is only open for a
limited period !

lektun”

THE

Registereq’ Trade Mark. C ® 1
““Coils

AUTOMATIC COIL WINDING &

ELECTRICAL EQUIPMENT Co Ld.

Weltington House, Buckingham Gate,
tondon S.W.L

not produce the same perfection owing to the
difference in the direction of the winding,
The following sets are available at once:

DAVENTRY.
A setof 2, viz.: 200 and 250 ... Price15/-
. 3 ., 200, 250 & 300... Price 20/-
W 4 .. 150,200,250& 300 Price 25/-
BROADCASTING.
A set of 2, viz.: 35and 60 ... Price 9/-
o IS 35, 60 & 75 ... Price 14/-
el 35, 50, 60 & 75 Price 17/6

Remember this : The *“Slektun™ Coil gives the
lowest distributed Capacity and Resistarce with
the highest inductance. (Al cases are the
same size.) And now forward your order at
once to avoid disappointment—Qrders taken
strictly in rotation.
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| 1| Makes every
&/ 8 (> rheostat suit

every valvel |

The Grid Leak is not

discernible, being total-

ty enclosec‘ in Bakelite \
alve Holder Base. \

The Igranic Auxiliary Rheo-
stat enables you to reduce
the number of rheostats on
your panel.

It has a total resistance of

235 ohms and is variable over
its whole range.

Igranic Auxiliary - Rheostats
reduce the cost of your
receivers and lessen the risk
of harming your valves.

Something new and good

in component design

The latest LOTUS triumph
is a Combination Grid Leak
and Valve Holder which
‘eliminates unnecessary wiring
and soldering and makes for i N B Th- = T
economy In cost and space. IGRANIC ELECTRIC CoL*®

G d effici 5 149 Queen Victoria St., LONDON
uaranteed efhcient 1n con- Works: Elstow Road, BEDFORD

struction and design. - _ - wiiinbd

Easily fixed by placing the
cyelet hole over a terminal;
it can be mounted direct on
a valve holder.

The Tgranie Auxiliary Rheo-
stat combines the advantages
of a fixed resister and a
rheostat—for 1/~

SEND FOR LIST No. R. 35.

From all Radio Dealers

Combination Grid Leak and Terminal

~ Valve Holder " B o ]3¢
Terminal Valve Holder .. X 2/6
Yalve Holder without Terminals 2/3

All Anti-Microphonic Type.

(VT

Combiriation How many Valves in your Set ?
GRID LEAK BUC)AYNA%CY VALVE HOLDER IGHT your Valves from y(;{ll‘ nghtlﬂg Mains—

via an accumulator and the new Rectalloy
I.T. Charger.
Connect in scries—then with a movement of a
switch the Charger will recharge the accumuiator
when the set is not in use.

Anti-Microphonic

Q ) i icity itself ! Il your L.T. difficulti Ivi
Garnett, Whiteley & Co. Ltd. e e R L e
0 Model C, 100-110 volts A.C.
Lotus Works, Broadgreen Road, Liverpool. e n, S 55 /_"

Makers of the famous
** Lotus” Vernier Coil Holders.

QJ] Write for Folder P.S. describing this and other efficient
Rectalloy Chargers which bring to a reality the day when
it is possible to forget your Accumulators!

__ RIGTALLO

The ideal Battery charger

RECTALLOY LTD., 77, CITY ROAD, LONDON, E.C.1.

e

T —
P.S. 6885
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00 little attention is given hy the

< majority of users of wireless sets to
the various chemeeal. aspects of their
recreative hobby. They may bo well ad-
vanced in respect to the knowledge gained
in an electrical, magnetic and etheric direc-
tion, but they neglect to learn, or practisz,
much.about the changes which are liable to
occur through the mutual operations of the

acids and metals which necessarily form .

part of their equipment. Yet considerable
loss of or, in minor cases, interference with
current is thereby involved, with consequent
and corresponding detriment.

The Power of Sulphurie Acid.

Most readers will, I daresay, be aware
that their accumulators are charged with
sulphuric acid, which is known also as white
vitriol, and oleum or oil of vitriol. Now this

Greaily magnified bluish crust tormed on accamulator
terminals,

acid, like all others, possesscs the very active
property of readily and easily dissolving
most kinds of metal. Itis true that there are
specialised productions which are guaran-
teed to resist such corrosive tendencics, and

they undoubtedly do so to a certain extent. *

But since these metals are, in a way,
unique, and are only vsed in circumstances
where sulphuric acid is manufactured or
stored, their consideration must be ruled
out from our present consideration of the
subject. Our subjecct is a very important
onc, more 80 than might be thought by the
reader unless he is conversant- with the
science of chemistry.

If you will pour some warm dilute sulphuric
acid into a glass or earthenware jar, or any
other suitable receptacle, you will find that
upon dropping a piéce of any ordinary
mectal therein action almost immediately

b e e e o S 3

‘4° A MICROSCOPIC :
INVESTIGATION. }

By JAMES SCOTT,M.S.CI,,
M.A.CS., and M.EH.A.

B o o o 8 2 2 4

*

commences, and lasts for a very long time—
unless the amount of solid substance is vepy
trivial-—continuing to consume, eat, or dis-
solve the metal until it entirely vanishes—
that is to say, it vanishes as far as discern-
ment by vision is concerned, although really
it is still present- in another conditioh,
without form as such. }

Simuitaneously with these changes the
evolution of a distinet colour becomes
evident, this being quite differenf from that
of the metal which has, in conjunction with
the sulphuric acid, given origin to it.

The colour is dispersed throughout the
acid, and differs according to the kind of
metal which has been thus treated. In the
case of copper it is blue ; in that of zinc it
i8 white; in iron green; in some nther metals
cqually distinctive and clear.

Bear in mind that theoretically the metal,
whatever element it mey be, can be re-
covered as metal, in exactly the same
nature and amount as it was before it was
dissolyed; provided that it is subiected to
suitable treatment.

Corroded Terminals.

It the acid solution is boiled so as to expel
all the water, or as much of it as is possible,
there should finally remain behind e coloured
metallic salt, representing the combination
of sulphuric acid and metal. By serving this
salt in the same manner as an ore is dealt
with metal may be smelted out from the
compound and used as required.

On the present occasion I have in view
the formation of the * sugary—it has
nothing whatever to do with sugar, however—
crust which is frequently noticed upon the
upper portions of acecumulators, and so on.
It is bluish in colour, unless the latter has
been farther modified by the presence and
action, or incorporation, of a newly pro-
duced salt of one or other of the adjacent
metals, such as iron or steel, when the colour
may have a greenish tinge.

But I must confine my remarks to the
contemplation of copper and sulphuric acid,
when the salt yielded by their interactions

- is blue. The familiar “ bluestone,” so widely

used in horticultural insecticide sprays, cte.,
is a compound, or salt, of copper and
silphuric acid, purposely prepared from
those two items,

Copper sulphate (or- sulphate of copper)
i3 the true ¢hemical name.

If you have an accumulator with brass or
bronze fittings these will often be found
surrounded by scraps, nodules, or flakes of
this substance. They can he scratched or
pulled awzy by the merest touch, and are
due to the action of the sulphuric acid on
the metal, especially the bared end, or
terminal, of the connecting wire, which is, of
course, generally copper.

Copper Sulphate Magnified.

Brass is an alloy or mixture, of the
two metals copper and zine, and the acid
dissolves the copper into  bluestone,” and
the zinc into zinc sulphate, a white salt, the
presence of which lightens the blueness of

The same crust spread out in'a drop of water.

the copper sulphate, which otherwise would
be, if pure, a deep rich blue.

Bronze is a compound of copper and tin.
Therc ere, however, scveral varieties of
bronze, named according to the ingredients
which are incorporated with the alloy, and
thereby confer definite, oft-times striking
appearances and -attributes upon it. For
instance, aluminium-bronze—this is the
fietitious aluminium gold—contains, besides
the necessary copper and tin, a small pro-
portion of aluminium, whieh is responsible
for its beautiful brilliance. The acid forms
aluminium sulphate with it.

Phosphor-bronze carries a little phos-
phorus in it, in addition to the other two
clements named. Hence it will yield, if
acted on by sulphuric acid, quite a different
salt. It is too technical a matter, however,
to go deeper intn on the present occasion,
as the presence of traces of phosphorus

(Continued on next page.)
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acid would have to be taken into considera-
tion, and it is really not incumbent on me
to do so. .

I will now deal with the icroscopicel
structure of this salt, copper sulphate, round
the screw heads, ete., of an accumulator.
When this remarkable apparatus is charged
it is almost impossible to prevent some of
the sulphurie acid {rom attacking tho metals
in the vicinity. Thus it gives a crusty

r163. B
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Alter a few hours’ soaking, snd them evaporation,
crystals typical of their metal bases begin to form.

residue of copper sulphate from the copper,
brass, or bronze with which it comes into
direct contact.

Upon properly magnifying a scrap of this
bluish, or grecnish-blue, substance, in its
wholly undisturbed position and condition,
we find that it appears as shown in Fig. 1.
It is then scen to be a mere small heap of
granules, among which arc embedded some
minute, highly glistening crystals of various
shapes, which the chemist can, if he wishes
to do so, thoroughly enalyse. '

Interesting Changes.

Next detach a small -picce of the grit
from the accumulator and lay it on a glass
slide—i.c. a strip of thin glass a few inches
long and ahout an-inch wide. When this is
run beneath the microscope, after & drop or
two of water has heen placed upon it to
separate its particles, it is disclosed as a
layer of crystals and specks, of the character
depicted in Fig. 2. These resemble tiny gems
and sparkle prettily as the light is caused to
play upon them at difterent angles.

They signify o mixturc of objects, con-
sisting of copper sulphate, zine sulphate,
tin sulphate, and so on, sud within a few
hours, if cnough water is present for the
purpose, they completely dissolve and give
a solution of the mixed salts just named.
Upon prolonged exposure to the air they
are replaced by formless filigree, left by
evaporation of the watcr.

During the first few hours after being
watered the irregular granules arc merely
surrounded by fluid mediun, because cer-
tain of the components are deliquescont—
that is to say, speaking in a technical sensc,
they not only retain but absorb from the
air available moisture.

But as time procecds changes develop in
the respective constitutions of the particles,
and they become devoid of all apparent
solution, and stand up dry but crude, as
delineated in Fig. 3. If they are warmed-
the final result is the production of shapeless
ridges wherein these objects are fused to-
gether.

Preventing Deterioration.

Note the comparatively long, needle-like
crystals. They arc known as raphides, and
are typical of sulphatic combinations; or
in other words, compounds of sulphuric acid
with a metal, or other solid material.

The points that I have so minutely de-
monstrated have a very practical signifi-
cance. One will commonly find in houses
and shops where such should not exist
faulty and dirty, or worn, accumulators.
The metallic lids, coverings and fittings are
spotted or disfigured by the Ppresence of
bluish, greenish, brownish and dusty wafers,
specks, pimples, or other products of re-
actions resulting from the sulphuric acid
and accompanying metals, There need not
be any such rubbish if only people would take
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the trouble to learn about these things; and
surely, in this age of wonderful experiment
and practice, it should not be argued as an
excuse for neglect that the owners did not
know of such possibilities.

Maintenance Hints.

One cannot altogether avoid the appear-
ance of some sort of signs of woar and tear,
so to speak, but.ordinary wear, traceable
to straightforward performances, is very
much different from those faults to which
I am referring, since they are cvidently
based on necessary chemical action. We
cannot expect anything thet we handle to
last for ever.

That i3 no reason, however, why users
should hasten the decomposition of their
respective sets. And it i8 so easy to hinder
the rapid onset of-these injurious traits—
just keep -all excess, spilt sulphuric acid
from continuwous intimacy with the parts
hitherto- mentioned. Wipe it off after re-
charging, or when an accumulator has been
moved. Kecep the netals clean and bright.
In this case ignorance is nmof bliss—but
means loss of current and of money !

-
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TERMINALS. !
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TERMINAL which ultimately comes
loose in & neatly laid out and arranged
radio panel is an article the wayward

propensities of which would indeed sorely
try the proverbial patience and self-restraint
of a Job.

Yet, indeed, this sort of thing does happen,
even in some of the best constructed sets.

The first cause of a terminal coming loose
may beseen in the habit some amateurs have
of drilling the hole in the panel inuch larger
in diameter than the shaft of the terminal
which has to fit through it. Such terminals
are merely secured by the frictional pressure
of the washers and nuts below the terminal.
Consider what happens in such cases. The
ebonite in contact with the washer or secur-
ing nut of the terminal is subjected to a con-
siderable degree of compression. When the
pane! is new, the ebonite is soft and elastic,
and its elasticity enables it to bear against
the compression of the terminal securing nut.
After a time, however, the ‘cbonite loses a
good deal of its elasticity, especially if it be
poor quality ebonite. Consequently it ceases
to bear against the compression of the nut,
and thus the terminal comes loose.

Some Remedies.

The remedy, of course, is to drill the holes
in the panel of such a size that the terminal
only just passes through them. Always use
a washer under the securing nut. This gives
a greater area in which the pressure of the
nut may be distributed.

Another cause of loose terminals is to-be
looked for in the undue heating of the ter-
minal shaft during the soldering operation.
Béginners in radio construction often
experience a difficulty in making soldered
connections to terminals, and it takes them
some considerable time to effect a good joint.
During this time, of course, the terminal
shaft naturally becomes very hot. The heat

softens the ebonite, and thus the hole in the
panel becomes enlarged. ' The remedy is
obvious. The soldering of any connection to
a terminal should be done as rapidly as
possible in order to prevent these unwanted
effects of too greatly prolonged heating.
Apart from making the hole in the panel
only sufficiently wide to just take the ter-
minal shaft, another good method of ensur-
ing that panel termi-
nals will not come
loose is to tap the
ebonite with a $+hread
of the same gauge as
the terminal thread,
and then to screw the
terminal home. This
makes an extremely
effective and per-
manently secure ter-
minal mounting, but
the method is rather
difficult for the be-
" ginner, and its use
calls for the employ-
ment of special taps.
The easiest way of
permanently securing
terminals to the panet

§3

— e — is to. employ only
(A termn;’l:lo:;:th eside  terminals which are
i provided with side

prongs, as indicated in the illustration.
Such terminals are. unfortunately, not
always readily obtainable, but they can
generally be procured from firms specialising
in the sale of W.D. disposal apparatus.

In using these side prong terminals the
main hole in the panel is drilled with just
sufficient clearance to take the terminal
shaft neatly. A very small hole is drilled
about an eighth of an inch at the side of the
main hole. This accommodates the side
prong.
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Hlustrated above is our arlist’s
idea of Mars and the Martians.
Others, doubtless, have different
conceptions. But however much
at variance opinions on _this
point may be, no lwo opinions
existas far as Ormond Condensers
are concerned. In this all are
unanimouns inacclaiming Ormond
as conststently the best.

Write for our beautifully illus-
trated 42-page Catalogue.

With 4* Bakelite Knob.

‘0005 mfd. - - 20/-
00035 ,, - - 19/6
*00025 ,, - - 19/~
With Dual Indicator Dial.
‘ooo5 mfd. .- - 21/6
‘00035 ,, - - 21/~
‘00025 ,, - - 20,6

Ratio - - s55-1,

_ Upesti~
Vip itia~Secomba

These strange words were broadcast into space the
other week when Mars came within the chatting

- distance of 42z million miles. The chat, however,

was all on our side, and several theories exist as to
-why our advances met with no response. One
enthusiast writes :

 Assuming that Mars enjoys the blessing of Radio, we take too much for
granted that their instruments are as efficient as our own. In the trans-
mitting set used down here by us, ORMOND Condensers were employed,
and the fact that ORMOND Condensers are not, up to the present, available
in Mars would amply account for their failure to establish contact.”

We agree. In fact, we are convinced that the
ORMOND Condenser, with its slow-motion friction
drive, ball bearings, and easy mounting has a ready

market in that distant sphere.

Trade .M;r%.

Regislered

199 =~ 205, Pentonville Road, King’s Cross, London, N.1.

Telephone : Clerkenwell 9344-5-6.
Factories : Whiskin Street & Hardwick Street, Clerkenwell, E.C.1.

Telegrams: ** Ormondengi, Kincross.”
Continental Agents : Messrs. Pettigrew

& Merriman, Ltd., ‘' Phonos House,” 2 & 4, Bucknall Street, New Oxford Street, W.C.1.
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ANY CIRCUIT
CONSTRUCTED
WITHOUT

NOWLEDG

Conslruction
by numbers

ITS SIMPLICITY WILL FASCINATE YOU !

This revolutionary method of Wireless construc-
tion was as fully described as space permitted
in our full-page advartisement in last week’s
issue of ¢¢ Popular Wireless.” To be able to
commence building a simple set and then to
eniarge this to any capacity, or alter details of
construction and circuits without waste of
material and in a mimimum amount of time,
must appeal strongly to the multitude of Wireless
enthusiasts who hav2 been deterred from ex-
perimenting owing to the cost and skill entalled.

REMARKABLY GOOD RECEPTION.

TECHNICAL

In addition to the ease of
construction making unneces-
sary the laborious cutting
and drilling of ebonite panels.
soldering, ctc.. our system of
aumbering bolh the various
components, wiring points,
and holes in the panel form-
ing the " table ** renders the
task for the home builder
ridiculously easy, and, if our
easily-understood instruc-
tions are followed, there is
no risk of the set not being
thoroughly efficient and
capable of giving equal re-
sults to the most expensive

on the market of the same
power.

When completed our sets
have a workmanlike appear-
ance and will reflect the
greatest credit om the con-
structor, The veriest amateur
can build a receiver which
will compare favourably with
the product of the expert.
The advantage, too, of being
able to convert your set to
any of the latest circuits
described in the Wireless
Press economically and with-
out "' scrap " is apparent to
the expert and no»ice altke.
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USING an ordinary
300 volt Condenser
in your Battery Elimin-
ator is like using a fret-
saw to fell a tree. It
was never meant for the
job. For your Battery
Eliminator it is too much
to expect an ordinary
Condenser tested to 300
volts D.C,, to do the work
of a 600 volt T.C.C. Con-
denser specially made
for Battery Eliminators.
You have no guarantee
that it will stand up to
the necessay pressure
for a long period. Don't

run unnecessary

risks ! Play for safety

and see that your
Battery . Eliminator
utilizes T.C.C. 600
volt D.C. Test Mans-
bridge Condensers.
They are guaranteed.
They are reliable.
They are safe. The fact
that they have .been
used on domestic lighting
supply for miany years
is proof of their worth.
The score of years
which are behind every
T.C.C.Condenser —years
brimful of experience in
manufacturing large 4-
ton power Condensers
and little 2-ounce Mans-
bridge Condensers
(millions of them)—is
sufficient to commend
them. A hastychoicemay
mean endless trouble.
Pause before you choose
your Condenser — then
you'll buy T.C.C.

Thke up-to-date way.

Write us to-day for the Blackadda circuit book, which,
besides giving fullest particulars of. our system, contains a
fund of useful Wireless information, also details and illus-
trations of over fifty modern circuits. Price 1/-

We alsp publish a series_of service sheets in loose leaf form
describing new circuits and wiring diagrams, an invaluable
aid to Blackadda enthusiasts. Price 3d. each.

If your dealer is unable to supply, we will

fovward divect on receipt of vemittance or C.0.D.

THE BLACKADDA RADIO CO., LTD.,
SADLER GATE, DERBY.

‘Phone: Derby 1820, 'Grams: “ Blackadda, Derby.”

densers for Battery Eliminators come in

q T.C.C. 600 volt D.C. Test Mansbridge Con-
2, 4, 5, 8 and 10 mfds.

capacities of 5, 1,

T.C.C. Cendensers
(Tested and Guaranteed)

for Battery Eiiminators

Advt. Telegraph Condenser Co., Ltd., N. Acton, W.3 G.A. 6388,
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AND SCANDINAVIA.
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% BRITISH BROADCASTING IN GERMANY -{

FROM A FOREIGN CORRESPONDENT.

-

A

ELAYING of foreign broadcasting is
now a regular part of the weekly
programmes of the German and

Scandinavian main stations, and these
retransmissions are indeed very popular
among the listeners. The foreign stations
which are most frequently relayed are
Daventry,. Kénigswusterhausen, Radio-.
Paris and Hilversum, but it is beyond
doubt that Daventry gives the best results
of them all. When the reception of any
of the other stations fails, Daventry - is
always certain to come in at good strength.
_ Of course, the reception is best in the
winter-time, but even in the summer
months it may be wonderfully clear and,
as far as Daventry is concerned, * fading ”

is not veéry much experienced in the northern °
Also several of the other.
B.B.C. stations have been relayed, for

part of Kurope.

instanee, Bournemouth, Aberdeen, Glasgow
and Newcastle, whereas Londor is very
difficult to pick up.

A Popular Station.

In Germany the retransmissions are most
often carried out by the Konigswuster-
hausen station. - Last winter Daventry.
was often relayed by Kdénigswusterhausen
three or four times a week from 12 to 1
o’clock at night (German time). Konigs-
wusterhausen—the German 5 X X —is
transmitting with a power of 10 to 12 kw.,
thus having a very large crystal range,
and as the retransmissions, furthermore,
usually are relayed by land-line to several
of the other German stations—i.e. Berlin,
Cassel and Elberfeld, thousands of Gérman
listeners have enjoyed the B.B.C. pro-
grammes during the past winter season.

Konigswusterhausen is a very popular
station in Northern Lurope, and its trans-
missions may be heard very well on one-
valve sets in Denmark and in the south of
Sweden. For many of these listeners
using one-valve sets it is difficult to pick
up Daventry direct, and it has therefore
been of great interest to them to hear the
B.B.C. programmes via Kénigswuster-
hausen.

A Weekly Feature.

In Denmark the retransmissions are
broadcasted by the Copenhagen station
and also relayed to the other Danish
stations. The foreign broadcasting is
picked up by a receiving station (“ Amager
Radio ’) situated on a small island called
Amager, a few miles south of Copenhagen.
British broadeasting has always bcen very
popular with Danish listeners. It is only
quite recently that the first Danish relay
stations were taken into use ;- about one
year ago there were cnly broadeasting
stations in Copenhagen,. and it therefore
stands to reason that a large percentage
of Danish listeners had to be -valve set
owners. Fifty per cent. of all Danish
listeners are still using valve sets, and are
thus also able to tune in direct.to the foreign
gtations ; as the British stations are heard

<5 4»0—»4—»&«»4#0&—««»*

better than any of the other foreign’
broadcasting stations, thousands of Danish
amateurs are, of course, listening-in direct
to the British programmes. However, as
relay stations have now been taken into -
use the number of crystal listeners is

rapidly increasing, and the weekly re- .

transmissions of the' Daventry programmes

)f &
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5

A Danish relay post for picking up and re-broadcasting
‘programmes from the British stations.

are very much
listeners.

During the recent general strike the
ordinary Copenhagen programmes were, on
several evenings, broken off and the official
strike bulletins which. were broadcasted
from Daventry were picked up and re-

appreciated by these

699

broadcasted to the Danish listeners. The
Danish nation, being so closely connected
with Great Britain in commercial matters,
was, of course, very much interested in the
development of the situation.

A-Double Relay.

. "The Kungsbacka Station, near Gothen-
burg, is the Swedish “ Keston.” Itisa very
powerful station, which is also used for
the direct wireless communication between
Sweden and U.S.A. Last winter Kungs-
backa relayed- Daventry once a week, and
these retransmissions are known all over
Scandinavia, and are generally recognised as
being some of the best of this sort. Heard
on a crystal set these relays of the Daventry
programmes are often almost as good and
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TELL YOUR FRIENDS AROUT

“ The Radio Constructor,”
“P.W.s >’ Weekly Supplement.
AT R T R H A TS EE AT TR THIA

Swedish listeners have even heard
American broadcasting via one of the
British stations. The Swedish “ Keston
was on a certain evening re-broadcasting
the . Newcastle transmissions, and as the
Newcastle station on that evening. also
retransmitted K D K A, Pittsburg, U.S. A,
it was - made possible for thousands of
Swedish amateurs to hear American
broadcasting, which it, so far, has proved
impossible to relay direct to the Scandi-
navian listeners. - '

The reason why the retransmission of
British broadcasting is so popular in these
countries is, no doubt, also due to the fact
that English is understood better than any
other foreign language, and is taught in most
schools. The B.B.C. programmes are pub-
lished in full in many of the daily newspapers,
and several of the leading British wireless
periodicals may be obtained at many book-
stalls in the larger towns.

PRI TR 0 0
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e Swedish Keston—at ugsbacka—here British broadcasting is picked up and

relayed to the Swedish stations.
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WHY A FAMOUS SINGER LIKES
BRITISH BROADCASTING:

By “ARIEL.”

I THERE are some people who sit beside
the five- for hours reading novels..
I, too, can sit for hours at my fire-
side, but I know of no more agreeable com-
panion than my wireless set.”

Madame Maria Olezewska, the famous
singer, told me this' when I saw her a few
minutes after her great ‘ovation at the
Royal Albert Hall, on the occasion of the
Tirst National Concert . organised by the
British Broadcasting Company.

There was hever a voice more suited to
broadeasting than the one we heard that
evening, but it is 2 pity that the items
chosen were rather of a sombre nature.
One can imagine Madame- Olczewska
in lighter and better
vehicles for such a
fine voice. Notwith-
standing the some-
what doubtful songs
and the great draw-
back of the German
language (for those
who understand
German are in’ the
minority), she scored
a gréat personal
triumph both with
her seen as well as her
unseen audience.

Madame Maria
Olezewska is a radio
enthusiast. I had not
spoken to her for one
minute before I dis-
covered the fact. Not
only has she a beau-
tiful sct in her home
‘abroad, but she also
takes a deep interest -
in the scientific possi-
bilities of wireless.

Madame Olczewska
and Ispokein French,
as she is not a fluent

promptu shows I like very mueh, and what T
have heard or know of them have afforded
me great pleasure and infinite amusement.

“““ But just now, of course, the great thing
is to be able to answer that most important
question, ‘Is England really musical ?°
and as you, too, ask me that question I can
reply to you without a moment’s hesitation,
‘ Yes.’

“I Love Jazz.”

“ Of course,” went on Madame Olczewska,
“ what is wrong about good music in Eng-
Jand is that there is not enough of it done.
It has remained to the B.B.C. to show
how popular good music can become ; and

LS F ey L 4 s
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linguist when it
comes to the British
language.

* Broadcasting in England seems to be
run on a much smoother line than is the
casz on the Continent,” she said. “In my
opinion, and I am one of many who think
the same, broadcasting programmes at the
London station are far superior to those
relayed by any of the Continental or even
American stations.

“JIs England Realiy Musical 2’

“1 think that the items are chosen with.

more care, and there seems to be something
to satisfy every taste. This is not the case
in other parts of Europe, and I am often
bored by what I hear through a loud
speaker.”

Madame Olczewska went on to say that
the suecess of a broadcasting programme
relied mainly on its originality.

‘ The London station seems to be able to
furnish its programmes with this most
nceessary evil. The little revues and im-

A * one-knob . four-valve set, complete with loud speaker, which can also be

used as a table lamp,

I really believe that the B.B.C. National
Concerts will prove a very eflective weapon
in driving the fact home.”

“Many great musicians in England to-
day believe that the B.B.C. is missing great
opportunities. Their criticism is that the

kind of music that is broadcast is not good.

enough,” T told Madame Olezewska.

“I am one of those who realise how very
difficult it must be to compose a really
perfect radio programme,” she replied.
‘ When it comes to including good music
in these programmes it is more difficult
than ever, as in this particular case, more so
than in any other, there is no limit to the
variety of taste.

“ Personally, I love some kinds of
Chamber musie that my best friends could
not listen to at any price. I love jazz. Sir
Hamilton Harty, to whose accompaniment
I have just sung, hates the very word.

“1 like any kind of music, and I think

% Ot ettt N
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that any kind of music should be broad:
cast. Certainly as much as possible only the
best should be given, and I think that the
first National Concert has shown that the
tendency is definitely in that direction.”

Madame Maria Olczewska told me,
furthermore, that she did not think that
serious music should be taken purely as an
entertainment rendering all listeners
speechless with delight, but rather in the
form of an education.

““Good music is one of the finest forms
of education in existence to-day. It is
better.than all the medicipe in the world. I
will even go farther and say that syncopated
music, in other and-simpler words, jazz, is
one of the finest means of relaxation after
stressful periods of fatigue and brain work.

“ I may-be’a little biased,” she said, with a
smile, * for I love dancing. After my sing-
ing, I love my dancing more than anything
else. That is why I cannot suppose for one
sccond that the broadcasting of dance
music is overdone.

** Jazz is an incentive to danecing; beau-
tiful symphony- an invitation to dream.
Why, therefore, if one wants to dance, why
shouldn’t one prefer syncopation to sym-
phony at certain times of the day.

“ Certainly there are times when all
kinds of music seems out of place. It must
be terribly annoying to get jazz when one’s
mood asks for symphony, that is why I
should like to see the scheme of alternate—
or is it alternative ?—programmies come
into being. Then at leisure one could get
just what one happened to be wanting at
that moment, »’est ce pas, monsieur ?

“ Your Talks Annoy Me—-"’

1 asked Madame Maria Olczewska if she
had any criticism against broadeasting.

¢ Yes,” she said to me most emphatically,
“your talks annoy me tremendously. I
cannot understand them. Why are they not
broadcast in any of the languages I under-
stand. Andsome of your jokes. I cannot see
the point. C’est vraiment trés ennuyant !

* But there is one thing I would like to
gay in conclusion. I wish to say how im-
pressed I have been by the marvellous way
my singing has been reccived both in the
Albert Hall and over the wireless. I have
received nothing. but congratulations. I
confess that before the concert I was a trifle
frightened, and I feel so happy that my
vast English audience has been so good to
me.

“ Will you tell them through PoruLaRr
WIRELESS that I send them iy sincere
thanks for the kind letters they have sent
me, and that whenever I have another in-
vitation to broadcast I shall always do my
very best to fulfil it.”

And Madame Olczewska, with her charm-
ing smile, said au revoir ! j

SRR NS

EVERY WEEK

A Special Eight-page Supplement

¢ THE RADIO CONSTRUCTOR,”

Edited by
PERCY W. HARRIS, M.L.R.E,,

Appears in “P.W.”

Tell your friends about this important
feature and place a

REGULAR ORDER FOR “P.W.” NOW.
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COMPONENTS

~no Sstunt features-

HERE can be no doubt that Bowyer-
Lowe Components are the most
successful for their particular purpose.

No “stunts” are tolerated, the essentiat

requirements ONLY are considered, and

then carried out in the simplest manner
consistent with adequate mechanical strength.

The numerous letters of congratuiations_ we

receive from both experts and amateurs are

ample proof that Bowyer-Lowe Components
achieve the objects of their individual design

—high efficiency and faultless performance.

Our guarantee provides for free replacement
or repair within twelve months of purchase
if the product does not give satisfacticn.

ALL BOWYER-LOWE RADIO

COMPONENTS ARE FULLY

ILLUSTRATED & DESCRIBED

n the BowverloweRADIO NEWS
25 post free on rogues;

Use Bowyer-Lowe Components
—there is one for every
purpose — each a perfectly
designed engineering product.

Annouricement by the Bowyer-Lowe Co., Ltd., Letchworth, Herts.
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IT’"S THE CURVE THAT COUNTS!

By JOHN . SCOTT-TAGGART, F. Inst. P., A M.LLE.E.

AR too little attention is given these days to the-
characteristic curves of valves, although no
one can question the fact thatall the operating

merits or faults of a valve show up in its charac-
teristic curves.. The size, shape, etc., of the
electrodes of a valve all contribute to the curves,
so does the emission from the filament. There is,
in fact, no essential featurc which does not affect
the mutual conductance, the impedance, or
amplification factor of a valve. The experienced
experimenter can learn all he wants to know from
the curves and that is why I am publishing this
week the curves of the S.T. valves which disclose
their great superiority over ordinary valves, The
curves given are of the static variety to enable
readers to make comparisons with other makes.
The valves have, however, been designed on the
basis of Dynamic curves, -which represent operating
conditions, .. with an impedance in the anode

circuit. This impedance 1is, in actual practice, a
transformer, loud speaker, or other apparatus,
and causes the anode voltage to vary during
reception, while in the case of static curves the
anode voltage is maintained fixed at, say, 8o or
100 volts.

The excellent operation of S.T. valves is borne
out in practice, and, in fact, every valve is tested
not only electrically, but on actual broadcasting.
It was, however, essential to ensure that these good
results would be maintained. For this reason,
the filament is made of torodium, which operates
at an extremely low temperature. The vacuum
is also vital and the Barguet process of exhaustion
ensures the highest vacuum known to science.

To return to the curves, you will no doubt wish
to keep them for reference, Meanwhile, they will
convey to you far more regarding the merits of the
valve than pages of claims.

S.T. LIMITED, 2, MELBOURNE PLACE,
ALDWYCH, LONDON, W.C.2

(Next to Australia House.)

VALVES FOR 2 VOLT BATTERIES.

ATYPE ST 21 o Jlovors TYPE ST 22 ] | TYPE ST 23 I” | frzovours
1 13 £8 20 vours SET
1/ =, £
! i 1/
i // /ooyous g; J . loovars ' %’; y //oomzr.s
3
g AVA /é
s/
/ A ) leovours / Jsovours
// 80 vorTS // /H ! / o/ { %
471 / ’/ y 50YOLTS
[/ / 60 LTS / o /
! I/ { /1 Jeovors A" / /
/17 / /[ / / i /
/ [/ v / ;. T /, 40 o7
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T nye BY.8V.8Y,
-1 L1
- = L é Y 3 2 < S ’
¢ € ‘g’?m va:ﬁ.s & i s BRID vOUTS 4 Y = . g g ‘ GRID VOLTS T ey
8.T. 2% S,T. 22 €.T. 23
H.F. L.F. POWER
« Filament 1°8 volts. Filament 1°8 volts. Filament 1°8 volts.
. o'1 amp. ) 0'I amp. N, 0'I5 amp.

Anode 40-120 volts.
Impedance 26,000 ohms.
Amplification 16.
An excellent valve for H.r.
amplification and resistance
capacity coupling. It is also to
be recommended as a detector
valve.

tion.
H.F. amplificatj

detection.
Price 14/«

Anode 40~120 volts.
Impedance 16,000 ohms.
Amplification 10.

This valve is for the first stage
of a low frequency amplifier and
will give undistorted reproduc-
It may also be used for
, cspecially in
neutrodync cifcifits,

Price 14 -

Anode 80-120 volts.
Impedance 6,000 ohms.
Amplification 6.

A magnificent 2-volt power valve
giving superb reproduction when
used as the last valve of a set. -
when a loud speaker is employed.
Note its low impedance and the
high amplification factor {for
such a valve.

Price 18/8

and for
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Amplification 13.
This is an efficient H.F. valve,
more particularly designed for~
neutrodyne circuits. It brings
in the distant stations with ease.
This valve may be used as the
first .L.F. and as the detector
valve. It is the valve for
resistance casncxty coupling.
ce 14/-

Impedance 6,000 chms.
Amplification 6.

An- exccllent power amplifier
recommended for first and also
the second stage of L..I*. although
the S.T. 43 1s the ideal loud
speaker valve in the 4-volt class.

Price 18/6

VALVES FOR @& VOLT

Amplification 3°33.

This valve is the only standard
4-volt valve in the siper-power
class, hitherto confined to 6-volt
valves. It is *‘ the valve with.
the golden voice ** and is capable
of great volume and exceptional
purity of tone.

Price 22/6

BATTERIES.

TYPE ST 6/ TS TYPE ST 62 o mers) TYPE ST 63 TT 2 rous |
5:’; . / Sol |
T i  Evauan
s LR / Tyan
§17 i am
EN 3‘ P, oo y Joowers
oo rocrs ]I A £
T
a /[ 117
/ y Pl ’ al /BOWKTS
p 7/ / y p // 4
180 i 75
3 w’mv_ 7 / y A A i
1/ 7 1 o/ ¥ /( 4 =
V 1.l/ / ls0 racrs P, / 4
/ y wmlrs / / -/ y
A
/| V // / 7/ v X114 4
/,/ /j, 1/ lsovocrs 7/ /“ loo ers A s
4
P 1/’ Vel ///,/ ~ . /,/ f}
A A V¥ | A L 2 B Vs 2
=T 1 A >
e 5 4 3 2/ 4T o0 s L et o =2
GRID VOLTS # & © snio rvours 5 o - u ano vocrs” b
S.T. 61 S.T. 62 §.T. 63 J
; H.F. POWER Super Power
Filament 56 volts. " Filament 56 volts.
. 0’1 amp. Tilament 5'6 volts. ., 025amp .
Anode 50-120 volts. o' amp. ‘Anode 120 volts.

Impedance 20,000 ohms.

Amplification 2o0.
This efficient H.F. valve is par-
ticularly to be recommended for
all neutrodyne types of circuit,
while it may also be used for
resistance-capacity coupling. It
makes an excellent detector.

Price 18/6

Anode 80-120 volts.
Impedance 6,000 ohms.
Amplification 8'3.
This power valve is the best of
its class and makes a good 1st
and 2nd L.F. valve. It is
intended especially as a good
all-round power valve.

Price 18/6

Impedance 4,000 ohms.
Amphﬁcatxou 3°33.
This is the valve with the:
golden voice.” It is an entirely
new class of valve, having very
long, de'\,d~stra1ght dynamu.
curve, giving exquisitely pure
loud spea.kcr reproduction.
Price 22/6
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R0 VKIS GRID YOLTS = 5800 YT > B
S.T. 41 s.T. 42 S.T. 43 2}
= f;H.F. " POWER Super Power %
Tilament 3°7 volts. ]
. 0'17 amp. Filament 38 volts. Filament g fsv;)rl;; %
Ancde 40-120 volts. . oI amp . Wnctiel 120t o 195
Impedance 16,000 ohims. Anode 40-120 volts. Impedance 4,000 ohms. %
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INTERESTING |
{  COMPARISON. |

B e e = o < - -

AND-CAPACITY effects are most pro-
nounced when the moving vanes of

a tuning condenser arc connected to

that part of a “circuit where the presernce of
the operator’s hand has an unbalancing
effect upon the tuning. It should be re-
membered that the moving vanes are con-
nected to the spindle, which, of course,
carries the manipuleting knob, and that
every time the knob is adjusted, one’s hand

of course, not possible to connect the moviag
vanes to earth, but it is possible to connect
the fixed plates to grid (assuming a direct
coupled circuit) and this should always be
done. But with many scties- parallel
switching devices even this "becoines im-
possible, as will be seen from the examples
given at'A and B in Fig. 1

Here ‘we have the two most common
series- pa,rallel arrangements ; in cach in-

r

=

P —

=

is thus placed in close proximity to the
spindle, or otherwise moving. vanes. For
this reason they should always be con-
nected to the ‘ earthed end ” of a circuit.
In other words, the fixed vanes should be
connected to the “aerial ” or “grid end ”
of a circuit, not only in the case of direct or
inductively coupled aerial circuits, but also
in tuned anode and H.F. transformer
couplings, the anode of the valve being
considcred as the “ grid end ” in the latter
examples.

A Thiee-Pole Switech Method.

This rule applies in all cases where the
condenser is connected in parallel; in the
case of a series serial tuning condenser it is,

stance a D.P.D.T: switch is employed, the
condenser being in parallel at the right-
hand setting, and in series at the left-hand
setting. The moving plates of the con-
denser are indicated by the heavy a.rrow-
head, as in further examples.

It will be seen that when the condenser is
in parallel with the coil the fixed vanes go
to grid, as they should do, but in the series
position the moving vanes go to grid. One
obvious method of overcoming this diffi-
culty is to use triple-pole two-way switch
in the manner shown at C; herc the fixed
vaies go to grid at ejther position. But such
a device is complicated and expensive, and
when we consider the merits of the simple
and inexpensive three-terminal method of

F

~
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series-parallel switching, one cannot help

wondering why elaborate switching devices

are allowed to flourish in aerial cireuits.
The Three-Terminal System,

Diagram D, Fig. 2, shows the correct
roethod of wiring up the terminals, con-
denser, and coil. It will be seen that the
moving vanes of the condemer are con-
nected to the centre terminal, which is
usually marked ° A2-Series.” The top
terminal, which is conneécted to the fixed
vanes, is marked ‘ Al-Parallel.” The
lower terminal is the common earth
terminal, this being provided with a length
of flex long enoutrh to reach the centro
terminal. This and the zerial lead-in are
fitted with spade terminals. The condenser
is in parallel when connections are made as
indicated at E, and in series as at F.

It should be noted that the fixed vanes
go to gnd at either posmon, thus one
oblains-the same effect given by the arrange-
ment at-D, Fig. 2. But on account of the
complex nature of the latter one loses a
good deal of efficiency at the cost of a little
convenience, whereas -with . the three-
terminal system it is possible to obtain the
highest possible degree of efficiency, and
I have never yet. heard anyone-complain of
the inconvenience of hooking up terminals.

By the way, I believe tbe present popu-
larity of this ideal arrangement is due to
the efforts of the “ P.W.” technical staff;
it is invariably included in -their’ circuit
diagrams, a.nd maybe that is one reason
“hy they “ get away ’ with so-many suc-
cessful hook-ups.

*vv 000*

WHAT TO DO WITH
AN INEFFICIENT
‘ TRAN SFORMER.

-3k
IF one possesses two L.F. transformers,

one of them a first-class instrument

with a primary ° winding of high
inductance and & moderately low ratio
(not more than 4 : 1), and the other a 5: 1
component with comparatively little wire
in the windings, the difference in the results
when tested under similar conditions may
be so marked that there will be a temptation
to thréw the-cheap transformer into the
dustbin forthwith.

But even if the results with the cheap
transformer are relatively very bad, it is
prdbably not altogether worthless. Much
depends on the type of valve used im-
mediately before a transformer of this
kind. If only one stage of L.F. amplifica-
tion is being used and if the detector valve
is of the H.F. type, it will be found that the
results from the cheap transformer will be
very much improved by substituting a small
power valve in the detector posmon 1f
two L.F. stages are employed, the cheap
transformer will probably be better in the
second stage than in the first, provided both
the L.F. valves are power valves. The
first L.F. stage may contain the better
transformer, or a resistance or a choke.

If only one transformer coupled stage is
desired, the cheap transformer may often
be used successfully as a choke, either for
L.F: amplification, or in a shunt circuit
across the loud speaker terminals. When
the transformer is used as a choke, the
windings may be connected in series, O.P.
being joined to IS, or the secondary
winding only may be used.
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R.C. THREESOME
3-valve resistance
capacity voltage
coupled receiver.

=
e R.CThreesome ~

A wonderful 3 valve set you
can build yourself in three hours
for £3.0.0. or less

Again, Ediswan leads!—this time with resistance-
coupling amplification.

Beautiful, mellow, natural reproduction with an abundance of volume
has been made possible by the employment of two New Ediswan
Valves—R.C. 2 and P.V. 2—in the new quarter-watt POINT ONE
ECONOMY Range.

For the betterment of wireless reproduction, with economy, Ediswan
offers FREE, the new R.C. THREESOME Book of simple-to-follow
instructions, with a full size blue-print of the wiring diagram. A
theoretical diagram is included for experiqg_ce_d experimenters,

EDISWAN
' ECONOMY
VALVES
QUARTER-WATT
" POINT ONE RANGE
There is an Ediswan
Valve for every Wiveless

Puypose
FIT EDISWAN VALVES
AND NURSE YOUR SET

Y . L . - . 13 .
If you can use a screwdriver you can make this set in one evening—it’s
so simple. The necessary components are inexpensive—in fact, the set

can be made for £3, or less. : 3

Reception is truly remarkable. Both local and _high-power stations
come through at full volume—tone is pure and rich without a trace of
the throatiness s6 evident in transformer-coupled sets.

With the R.C. THREESOME you are several steps ahead in radio.

Fill in the Coupon NOW!

Applications for the FREE blue-print and FREE book of
instructions will be dealt with in rotation.

E D l s I I A N V.r.

oo

: PV, 20'11/26, %4
--------------- e B

To THE EDISON SWAN ELECTRIC CO. LTD. J%lme
123/5 QUEEN VICTORIA STREET - - LONDON. E.C4.

= = Filvess ... MRS SR, . 5
Please send, post free, presentation copies of the “ R.C. oiease use
T/lreeSOme bhg _Instructl‘on BOOk and Blue—print. BLOCK LETTERS B L LITIEP L PE Cevensietanana oo . '

el Cnliatnll duted-Thdicl D™ Bl



~

700

Traders and manufacturers are inyited to submif wireless sets and comjonents to the

“P.W.” Technical Dept. for test, . All tests are carried ou! witlr sirict impartiality in the

“P,W.” Test room under the supervision of the Zechnical Editor, and the general reader .is

asked to note that this weekly article is also intended to provide a reliable and unbiased guide as
to what to ouy and what to avoid, —EDITOR.

EUREKA LOW-LOSS H.F, TRANSFORMER.

SOME long time ago-'we gave it as our
~PPImRR in these pages that, insufficient
attention ¥as- paid to the design of
H.F. transformere- These were for years
treated more +3 L.F. than as H.F. compo-
nents. Both windings were generally wound
cotton-reel style in a tight little bunch in a
groove wurned in solid dielectric. More-
over, most of the wire used was of an ex-
uemely fine nature. In these circumnstances
is it to be wondered at that many amateurs
asked the question ‘*Is H.F. amplification
worth while ? ‘

We recalled these facts ¥to mind
when we received a Eureka low-loss
H.F. transformer for test—as good a speci-
men of modern practice as we have seen.
Being eritical, we cavil at the use of the
words.low loss, holding the opinion that all
radio components should, as a matter of
course, be ‘“low loss’ these enlightened

days, more especially H.F. components.
However, as there are probably still a
number of very “high loss” H.F. trans-
formers still flooding forth from thefactories
of unconscientious exploiters of radio, there
is no doubt that the Eureka people must
put those two words in as a measure of self-
protection.

The Eureka low loss H.F. transformer is
by no means cheap ; with a standard valve
holder base it costs 15s., and 17s. 6d. with
a special wide spaced base. But the com-
ponent really is beautifully made and its
design as “ modern” as could be. It is
wound with a healthy gauge of silk-covered
wire, and the windings are carried on high-
class ebonite formers of the true ““ skeleton-
ised ” order. Replacing an old-fashioned
H.F. transformer for one of these modern
Eurekas, the difference can be noted at
once. Tuning is much sharper, and the
increase of sensitivity obtaining is most
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noticeable. This realisation of what is
almost an ideal ina key H.F. component
will make the DX “fan” really happy,
even if it is rather expensive. Five models
covering ranges of 150—300 and 2,400—
3,500 metres are available.

R.I. H.F. CHOKE.

45 wag stated in one of our recent articles,
one of the chief requirements of ar eff—-
H.F. chakeisdhatdeddir ieve o veiy, v
“Yow self-capacity. The self-capacity of the

new- RI. H.F. choke—a sample of which
was recently to hand—is so low that for
practical purposes it is quite négligible.
The former upon which the wire is wound is
less a former than a mere collection of light,
but strong, little girders. The wire is
wound in eight small bunches, each bunch
being widely separated from the others. A
reduction of turns (and this means to some
extent a reduction of losses) has been ob-
tained by employing a rather larger dia-
meter than usual—mearly two inches. But
the component is not unwieldy and is less
than 3in. hich. It is designed for base-
board mounting. Very wisely, we think,
Messrs. R.I. have given it a transparent
casing so that all its *“ innards ™ are in plain
view and ready for the critical inspection
of the modern amateur. We have already
-used this R.I. H.F, choke in one or two
important experimental receivers, and in
each case it gave perfectly satisfactory
results. We can deséribe it as a “‘ safe”
component—i.c. designed to choke H.F.
currents it can be incorporated in a hook-
up without fear that it will fail to do its
duty under the most adverse of conditions.
(Continued on page T08.)
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handsome new model a most
enthusiastic welcome because of
(1) Its absolute freedom from whip.
(2} Independent adjustment of each
Condenser by novel means, com-
pletely eliminating hand capacity.

‘ CONSTRUCT ORS aregiving this
|
|
|

THER attractive features are :—Each
Condenser eclectrically separated;
anti-capacity plate supplied; operation

of all threc condensers as “silky” as if 4

only one was used ; whole instrument
perfectly rigid; supplied ready for imme-
diate fitting ; construction and finish are

GANG GONDENSERS |
2.GANG - £2-10-0

(as specified for the “ SPIDER » THREE VALVE SET)
3-GANG -
-GANG -

LDON

(pronounced SIL-DON.)

£3-10-0
£4-10-0 |

(Prices without Dial) !

well up to the fine CyLpon standard.

Send for particulars of the CYLDON WAVEMETER—it identifies unknown
stations, and makes searching and testinz out simplicity itself.

“Cyl&on"

The best means of valve control.
made and delivered from stock immediately.
Can be supplied in correct resistance for any
Valve.
when buying, or be sure to give name of
Valve and voltage of Accumulator supplying
current to the Valve.

TEMPRYTES

British

State resistance (ohms) required

2/6 each.
16

CYLDON Temprytes -
Holder Mountains -

Suitable Vernier Dial for usc with above, 5/- each.

Other CvipoN Condensers comprise
Square Law, Square Law Dual Pattern,
and the SL.F. (4in. Knob Dial supplied
free with Square Law and Dual Models,
and 2/- extra with S.L.F. or Triple Gang.)

If unable to obtain CYLDON products
from yowr Dealers, send direct to

SYDNEY 5. BIRD & SONS

¢ Cyldon” Works, Sarnesfield Road,
Enfield Town, Middlesex.

Telephone ENFIELD 0672.
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WIRELESS ACCESSORIES

Quality guaranteed by over 50 years’
electrical manufacturing experience.
WINDOW-PANE INSULATOR

Regd. No: 703,625 ll
(Patent No. 233,880).

Made of best quality
enamel coated cbonite,
these insulators take
advantage of the ex-
cellent insulating pro-
pertiecs of glass, and
at the same time avoid
losses Ly keeping the .
lead-in well away from walls. Rubber
rings form a watertight joint against h
the pane. The cone keeps a portion of the \
insulator dry in wet weather. i

PRICE 4/- each. LY
A .special drill, with instructions for making hole in glass, supplied with

‘cach insulator.
STRAIGHT LINE FREQUENCY
CONDENSER  (Low Loss)

A precision instrument, the design of
which ensures perfect mechanical con-
struction with high electrical efficiency.
The rotor plates are earthed, eliminat-
ing band capacity ‘effects. It -is. also
completely silent when adjustments are
being made.
Perfect electrical contact is obtained by
means of a flexible phosphor bronze
pigtail connection.
B.615 o0.000025 mfd.
‘B.618 o0.0005 mfd.

[ L

each,
118
13/-

B'601. VERNIOMETER

{Patent 253,612.)
A most ingenious device for applylng slow
motion to variable Condensers, coil holders
variometers, etc., consisting of an ebonite
dial and knob (o-180°) fitted with worm-
wheel bracket and worm-spindle, micro-
meter barrel and pointer, complete with
fixing screws.  Gear ratio 240-1. Fitted
with instantaneous release. Backlash en-
tirely eliminated. Hand capacity reduced
to a minimum. Suitable for the following
makes of condensers : Silvertown, Burn-
dept, Igranic, Polar, Sterling, Ormond,
Jackson, Devicon, Utility, Ashdown,
Lamplugh, Ediswan, Edison-Bell, Bow-
yer-Lowe, Atlas, W. and M., A.].S,, ete.
Price 6/- each,

We have prepared a logging chart for recording

wavelengths, condenser settings, etc., of those

stations which require careful calibration to

tune in. A copy of this chart, printed on stiff

card, with hanger, can be obtained free of

charge at any of our Branches or from any
high-class dealer.

Makers :

THE SILVERTOWN COMPANY,

106, Cannon St., Londen, E.C.4, Works: Silvertown, E.16-

AN AID TO ENTHUSIASTS. !

BELFAST, DUBLIN, lﬁON‘gOlg. o

MID AM., ANCHESTER.
BIRMINGHA) GI.:ASGO\V. NEWCASTLE-ON-TYNE.
BRISTOL. LEEDS, PORTSMOUTH.
CARDIFF, LIVERPOOL., SHEFFIELD,

s
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H.T.

BATTERIES

FOR
STEADY
PERSISTENT
SERVICE.

SEE THAT
THEY -BEAR
THIS

TRADE MARK!

REG, TRADE MARK

TALK No. 3
Testing a H.T. Dry Battery

Considerable misapprehension appears to exist regarding
the correct method of testing a H.T. dry battery. To be of
any value such a test should only be made with a high
resistance moving coil volt-meter having a resistance of
at least 100 ohms per volt scale. The internal resistance
of the battery increases with use and age, but its internal
resistance is relatively not of much importance in view of the
high ipternal resistance of a thermionic valve, i.e. from about
8,000 to 30,000.0hms. A battery having a high internal
resistance may still be capable of supplying the maximum
current required to operate the receiving apparatus, providing
its overall voltage is sufficiently high. Even a high-grade
moving coil volt-meter having a resistance of 100 ohms per
volt of scale will take a current of 10-milli-amps at its full
scale reading, and it can be assumed, therefore, that if a
battery shows a good voltage on such an instrument it will
give at least the same. voltage when delivering current to
the receiving apparatus.

Testing sections of a H.T. battery by means of a
flashlight bulb is not recommended. It will certainly
indicate the ability or otherwise of a battery to light such a
lamp, but is an extremely unreliable method of determining
whether the battery is still capable of being used for H.T.
purposes. The usual flash-light bulb takes a current of from
200 to 300 milli-amperes, and although a battery which has
seen considerable service may not be able to give this discharge
it may still be perfectly capable of supplying the very much
smaller current required for H.T. purposes. Incidentally, the
practice of connecting a wire across an apparently * dead
section is usually a certain method of damaging the entire
battery and is strongly deprecated.

T he above is an extract from our new Calalogue No. 650, * Siemens
Radio Baitevies,” which will assist you in the selection of the
correct size of batlery lo be used for any vadio purposes. It also
contains a large amount of practical information on the CARE
and MAINTENANCE of radio Ballevies,

A copy will be sent post [ree on application to

SIEMENS BROTHERS & €O., LTD., WoOLWICH, S.E.18
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RIPAULT’S LATERAL ACTION CONDENSER,

A very novel movement is incorporated
in this component, a sample of which was
recently sent in for test by Messrs. Ripaults,
Ltd,, King’s Road, London, N.W.1. Two
sets of plates, measuring approx. 2} by 1}
in. are provided. one set being made to
travel along two guides and intermesh
neatly with the other by means of a cam
device. Thus the area covered by the
condenser is no greater than that of the
4.in. dial in whatever position are the
moving plates. The action is as mechanic-
ally pmfect as could be, and there is not
the slightest * backlash’ harshness or
Jooseness- or any other such fault at any
point during the 360° revolution of the dial
Letween maximum and minimum.

A direct and permanent connection i3
made through two soldered springs between
the metal frame and the moving -plates.
One bar of ebonite is all the solid dialectric
which figures in the solid construction of
this Ripault product. Electrically the device
is cssentially a *‘ low-loss ” coniponent and
obevs a “ square law ” in accordance with
modern practice. A low minimum is
provided, and the maximum capacity is
substantially as stated. One hole fixing is
possible.

This variable is very well made, being
strong and clean in design and nicely
finished. Model S.Q.1, which is rated at
‘0005 mifd., is priced at 18/6, but it.is a

—

precision instrument and not an inartistic
agsembly of black composition and alu-
minium,

THE CLEARTRON ¢ N’ RECEIVER.

We recently received a complete “N ™
receiver outfit from Messrs. Cleartron
Radio, Ltd. It included a two-valve
Lodge “ N'” set, a Cleartron loud speaker,
valves and batteries, and was exactly
similar to those advertised ‘at £15 15s.
inclusive of all royalties. All our readers
will know what an *“ N *’ two-valver is, and
should not need to be told that it is a
Det.-L.F. embodying a circuit due to our
eminent scientific adviser. Nor should it
be necessary for us to enter into details
concerning the remarkable properties of
this circuit, as these have been described in
articles written
by the inven-
tor, Sir Oliver
Lodge. F.RS.
But doubtless
many readers
will appreciate
our unbiassed
comments on
the Cleartron
assembly.

THhe receiver
is contained in
a handsome
polished case,
which is -pro-
vide! with an
apartment for
batteries. The

Popular Wireless, November 20th, 1926.

very convenient angle and allows comfort-
able access to the single tuning dial. First-
class materials appear to have been used
throughout and the lay-out and wiring
closely follow the original spemﬁcatlons
The Cleartron dial allows the fine adjust-
ment the set requires and the filament
rheostat gives a smooth control of volume.
Quite apart from the fact that this
recciver embodies a special “ N cireuit
we consider that it would be good value
for £15 15s. with the complete set of
accessories were it only a standard Det.-
L.F. On test the Cleartron “N” gave
excellent results well up, in our opinion, to
those given by the original model upon
which we have reported at length. The’
Cleartron loud speaker capably handles the
respectable volume the *“ N ” delivers.

A VERY PRACTICAL TEST

panel s
mounted at a

Eight ¢ Lotns » yalve holders, complete with valves, were fitted to the tailboard of a
Ford lorry, which was then driven over 30 miles of rough roads.
treatment, no damage was done.

Despite this rough

™\

IF

1 ampere.

Here is the Rectifying
Valve for your H.T.
Accumulator Charger

you are building the H.T. Accumulator Charger descrtbed by
Mr. Percy Harris in ““ Popular Wireless ”’ of November 6th, you
will need this Burndept Super Valve Ué6gs.
Rectifying Valve for alternating current.
to operate on a maximum of 6 volts, at which it takes nearly
The anode is very substantial, and is most rigidly
supported. Circuit diagram, full instructions, and licence under
the Patent are supplied with each Valve."

B

It is a Dull Emitter
The filament is designed

PRICE 20/-

Dealer

If you do not w1sh to make your own, we recommend the BURNDEPT H.T.
ACCUMULATOR CHARGER ready for use.
satisfactorily in]every way. You can get one from your local Burndept
Ask to see one or send for full details to:

Price £6 : 17 : 6.

It will do all you desire

Head Offices & Factory :
Blackheath, London, S.E.3

Telephone : Lee Green 2100.

Telegrams : Burnacoil,’Phone,
London.

e

BURNDEPT

\..

Y
: %// . /2///%//{{//9// it ///él///

London Offices & Show-
rooms : 15, Bedford Street,
Strand, W.C.2 :+5

Telephone : Gerrard 9072s
Telegrams : Burndept V\es’)

////y/

rand, London,
a
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i WHY USE
VALVE RECTIFICATION

,/The special feature of the CAR-\\\
_a? BORUNDUM STABILISING DETEC- 3
@ TOR UNIT is the electrical control, which enables the g
resistance to be varied to match the circuit impedance.

The CARBORUNDUM STABILISING DETEC- "':'
TOR UNIT can therefore be substituted for any ’
|

¢
WS RTVOOART AR ’1

RO R

detector in any set with the following advantages :-
OSCILLATIONS OF HJF. VALVE UNDER
PERFECT CONTROL. INCREASED SELEC-
STAL CLEAR TONES.

3 The- UNIT is also of

=i inestimable value to the
\ two-valve set user, as it |

TIVITY. CRY.

enables the detector valve
to be used for H.F. am-
plification, thus giving
increased range and vel-
ume, and sharper tuning.
PRICES
(including postage) ¢

No. 32, price each - 12/6
EverReady Dry CellU.W.5,5d.
No. 30 (Detector only) 5/=

Send for Descriptive Folder W3
end Hook-up Booklet to :

The CARBORUNDUM

COMPANY, LIMITED
Trafford Park, Manchester

ALL THE LATEST “P.W.” SETS

Supplied as finished instruments
or in parts for home econstruction

q Every finished set
we sell is tested
" under the super-
vision of Capt.
R. W. TINGEY,
AM.IR.E. (Late of
Radio Press Laboratories).

A Typical Pilot Set

Tt you want an efficient and handsome- =

receiver ready built, you cannot do better g?gﬁlaeldyot%ek.{grn%o r‘?ﬁﬁ“‘lf’gﬁbg‘)%r‘)&g
tﬁan purchase one of these '‘ Pilot '’ “sets, leng evenings—you can do so under our
They are designed by experts, made by f < Pilot'* Servie with
skilled workmen, and thoroughly testeq ~MOUS ]° LA i AlfV".‘l
on a large number of stations at full Assurance that your efforts wi b_e
loud-speaker strength. These sets are in- successful. Write for details of this
stalled frco within 50 wmiles of any one service and mention the type of set you

of our branches. want,

IN EITHER CASE WE GUARANTEE GOOD RESULTS!

There is a set to The PILOT MANUAL

B containsillustrated details

suit YOUR needs of a number of up-to-date

in the famous- sets whichd\\-e tholr]oug}f\l)lr

recommend. Much usefu

“PILOT ” range. information on soldering,

assembling, testing, etc.,
is also included.

Let us know exactly what 72p°q T 3

results you wish to obtain,
and we will advise you as to

PASE {0
the set most suitable for your THE PILOT M AN u AL

requirements.

PETO-SCOTT CO., LTD.

Head Office & Works : 77, City Rd., LONDON, E.C.1
Branches : 62, High Holborn, London, W,C.1. WALTHAMSTOW—230, Wood
Street, PLYMOUTH—Bank of England Place. LIVERPOOL—4, Manchester Street.

.5 6395

09

RECUPERATING AGENT

IN THE

HELLESEN

DRY BATTERIES
FORESIGHT/

Five years ago the manufacturers of
Hellesen Dry Batteries realised that
specialisation was necessary in Wireless
types if the needs of to-day were to be
efficiently and economically met.

= oy

A longer life to meet the long and frequent
periods of use which you demand to-day
without sacrificing in the slightest the
smooth uniform supply which has made
Hellesen Dry Batteries known as the BEST
IN THE WORLD. '

60 volt “WIRIN” 12/6

99 volt “WIRUP” 21/-

(Postage Extra)
All types, voltages, etc, in Double and
Treble capacities for H.T. and L. T. Supply.
Ask your dealer for the type to suit your
set and get the maximum service, or write

us for full particulars.
Obtainable at all Radio, Electrical and General Stores,
Harrods, Selfridges, elc., or direct from

A, H. HUNT, Ltd. (Dept. 12), CROYDON, SURREY




EXPERTS IN RADIO

IS THIS WHAT
YOU'RE LOOKING
FOR ?

Testing the new 2-valve receiver
at out Works at Slough, on a
standard P.M.G. aerial, we
tuned in the two Paris stations,
London, Daventry, Bourne-
mouth, Birmingham and New-
castle on the loudspeaker. This
despite bad screening set up by
a large power station not more
than so yards from the vicinity
of the laboratory. We were
testing on 66 volts only. You
can expect even better from the
3-valve Brandeset.

THE BRANDESET II.

The new Brandes 2-valve set features sim-
plicity of control and ingenious compactness.
Condenser dial, filament rheostat, reaction
dial and * throw-over” switch for long or
short wave tuning complete the panel controls,
Straight line frequency-condenser tuning and
grid-bias is employed. The standard coil is
suitable for Daventry and no "’lplug-in"
coils need be purchased. The L.T., R.T.,

and grid-bias leads are
g}gited into one cable £6 10
m rear of set.
(Exclusive of Marconi Royalty and
Accessortes.)

THE BRANDESET III.

The new Brandes 3-valve receiver employs
the same ingenious characteristics as the
Brandeset 11, except that an extra stage of
Audio Frequency is employed. 1t has
straight line frequency condenser tuming,
grid-bias, and is adapted to long and short
wave tuning. Both receivers give most cxcel-
lent loudspcaker reproduction om a
number of stations, and

are specially designed for £8 10
this purpose.

(Exclusive of Marconi Royalty and
Accessories.)

Brandes

From any reputable Dealer.
Brandes Lintited, 296 Regent Strect, London, Wz

ACOUSTICS SINCE 1908
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RADIOTORIAL.

2 SOOI IEPIPER Y,

The Editor will be pleased to consider articles and
photographs dealing with all subjects apperiaining.to
twireless work. The Editor cannol accept responsibility
for manuscripts and photos. Every care will be taken
to return MSS. not accepted for publication. A
stamped and addressed envelope must be sent with
every article. Al inquiries concerning advertising
rates, cte., to be addressed to the Sole Agents, Messrs.
Jokn H. Lile, 1td., 4. Ludgate Circus, London, E.C.4.

As much of the information given in the columns of
this papzr concerns the most recen? developments in
the Radio world. some of the arrangements and speci-
alities described may be the subject of Lelters Patent,
and the amateur and the trader would be.avéll advised to
oblain permission of the pulentees to use the patents
before doing so.

Readers’ lelters dealing with patent questions, if sen!
to the Editor, will be forwvarded to our own patent
advisers, where every facility und help will be afforded
to rveaders. The envelope ' should be clearly marked
* Patent Advice.”

TECHNICAL QUERIES.

Letters should be addressed to : Technical Query
Dept., ** Popular Wireless,”” The Fleetway House,
Farringdon Street, London. E.C.4.

They should b2 written on one side of the paper
only, and MUST be accompanied by a stamped
addressed envelope.

Queries should -be asked in the form of the numbered
questiona : (1), (), (3), ete., but may be accompanicd
by a short letter giving any necessary additional
particulars as brizfly as pogsible,

For every question asked ‘a fec of Gd.-should be
enclosed. A copy of the' numbered questions showld be
kept, so that the replies wmay be given under the
numbers, (It is not possibie to reproduce the question
in the nnswer.)

BLUE PRINTS. A series of 20 Blue Prints can be
obtainal from ths Ouery Dept., price 6d. per Blue
Print. Only 2 limited number of circuits are covered in
this series, and tul! details of the circuit arrangements
available in Blue-Print form are published fortnightls
in the advertisement columns of this journal

No set'in this series has more than three valves.

All are of the flat-pane! type.

All other back-o¥-panel diagrams have o be specially
drawn up to suit the requirements of individual
readers ot the following rates : Crysial Bets, 6d.;
One-Valve Sets, 6d.; One-Valve and Crystal (Reflex),1s.;
Two-Valve and Crysta! (Refiex), 1s. ; Two-Valve Sets,
1s, ; Three-Valve Sets, 13, ; Three-Valve and Crystal
(Reflex), 1s, 6d. ; Four-Valve Sets,"1s. 64, ; Multi-
Valve Sets (straight circuit), 1s, 6d. Except SUPER-
HETERODYNE DIAGRAMS, all of which, irrespective
of number of Valves used, are 2s. 6d. 1t a panel lay-
out or list of point-to-point connections is required
an additional fee of 1s. must be enclosed.

Wiring-diagrams of commercial apparatus, sach as
sets of amy particular manufacture, etc., cannot be
supplied. (Such particulars can only be obtained
from the malkers.)

Readers may submit their own diagrams, ete., for
correction or for criticism. The fee is 1s. per diagram,
and these should be large, and as clear as possible.

No questions can be answered by ’phone.

Remittances should be in the form of Postal Orders,

MORSE INTERFERENCE.
H. J. W. (Whitley Bay, Northumberland).—
I have a crystal set with which I get fair
results (with an indoor aerial) from Newcastle
B.B.C. station, distant 8 to 10 miles.
Unfortunately I am near to the Cullercoats
Signal Station (about 1} miles). When this
station is working * listening-in ” is impossible.
I shall be glad 1f you could advise me what to
do “to cut Cullercoats out” by recom-
mending a selective (1) crystal set, or (2) a
dull-emitter one-valve set.
If the latter I should prefer one with which
distani stations, particularly London, could be
obtained o1 the 'phones. Would either of the

{Continued on page 712.)
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ELECTRADIX
BARGAINS No. 112

GYROSCOPES.—Navy Torpedo in mahogany cases,
beautiful workmanship, for Television experi-
‘meiters, Cost £25. Price 15/-.

POWER TRANSFORMERS.—H.T. Step-up to 1,000
—o0—1,000 volts from A.C., 50/-. 220 volts to 3,
5, or 8 volts, 12/6. Double wound for Receiver
H.T., from A.C. mains, for 220 volts; two"centre
tap secomdaries for H.T, 20 mfa and L.T., 25/-
each. 350 mja, 37/6, ~

ACCUMULATOR SALE.—Tuller “ BJXz4,” 2 volt
24 amp, 6/ ; 4 volt 23 amp, 11/-; /6 volt 24 amp,
16/-; ‘““ BJX30,”.2 volt 30 amp, .6/6;_ 4 volt 30
amp,,12/-; 6 volt 3o amp, 17/-. ~Fuller.—2 volt
45 amp, 10/- ; 4 volt.soamp, 20/-; 2 voit So amp,
13/-. G. Exide.—6 volt 8 anip, 6,6; H.D., 2 volt
40 amp, 7/-; H.D., 4 volt 40 amp, 13/6.

SWITCHES. —Every size stocked.

PROTRACTORS.—Lngraved Double 0-180 in leather
case. Taylor Hobson. Cost £2. Our price 8/-.

FORTEVOX CRYSTAL SETS.—Slider Tuning Coil,
neat Detector, Range 25 miles. Coniplete with
head phones, 15/-.

ELECTRIC BELLS, 1/6 ; MORSE SOUNDERS, 6/6
each. MORSE KEYS, with cover, 2/6, .

BUZZERS—Highest note. For sharp tuning, 3/6
cach; models, 2 -. Small Power Buzzers, 4/6.

MICA SHEETS.—Best Ruby Mica for Condensers,
.002, 2 by 2 by .002 thick, 1/- per dozen.

PLUGS AND JACKS, 2/6 pair.—Onec hole, 3/- pair,
Switches—Dewar’s 1-way, 1/6; 3-way, 2/6;
2-pin Lucas Plug and Sockets, 4d, pair; Pinel
2-pin Base and Plug, 84.; Electric Adapters, 5d.

SALE CLEARANCE LOUD SPEAKERS, with cord.
We have the surplus stock of Western Electric
Table Talkers, famous for Tonec Purity. Sale
price, 2,000 ohms, 17/8 ; T.M.C. Loud speakers,
2,000 ohms, 12/6 ; Ultra, 26/6; Magnavox for
large room, 60/-; Fuller Sparta 4-guin. model,
50/-; Large Serenada, tone horn, 30/-; Texas
Cone, bronze stand, 40/-.

WAVEMETERS.—\We have a large stock of all
ranges at greatly reduced prices, from Townsends at
35/-. Details in catalogue. X
A thousand bargains in our catalogue of 600 unique
illustrations, price 4d. It will Save you Pounds.

SLATE PANELS.—Polished face, { in. thick, 5/6 per
sq. ft. ; § in. thick, 6/6 per sq. {ft. Plain slate Bars
for power rheostats, 10d. each.

CHATTERTOXN'S COMPOUND, 1/- stick.
PANEL DASH LAMPS, 1/- cach.
POCKET FLASH LAMPS, 9d. and 1/2.

POLAR SURPLUS ALL NEW.—Precision Condenserss
.0003, list, 12/6. Sale, 4/6. Polarv Varia H.F:
Transformers 300/500, 3/6. Dubilier Anode Res:, all
sizes, 3/6. Holders on ebonite, 1/-. Polar Cosmos
Varlometer, scale and dial, List, 21/-. Sale, 8/6,

NEW COIL HOLDERS,—Polar Pancl 2-way Vernier,

BIGH TENSION ACCUMULATORS,—H.D. Co.,
80 volt 1 amp, with taps, ebonite case and lid,
glass cells, new. Reduced to 40/-.

D.C. GENERATORS.—Shunt wound for charging
6/9 volts 8 amperes, ball-bearing, enclosed, 50/=,
cost £10. Auto fitted cut-in-out, £3, s5of100
volts, 5 amperes, ditto, £4. s50f/70 volis, 10
amperes, £9, sofyo volt, 25 amperes, £11,
8of100 volts, 30 amperes, £12, ‘220_volts, 12
amperes, £12, 12 volts, z0 amperes, Mackie, £4.

A.C, to D.C.—220 v., 50 cycles. M.G. to 30 v. 15 amp,

APCO 220 v, A.C. to 6 v, 4 a. D,C,, 70/-.

DIXON ULTRA ONE-METER. The 58 range
Radio Star. Instrument, 50/- ; Multipliers, 6/6,
Descriptive Booklet, showing how to make all

Radio Tests, 1d. stamp,

PRECISION INSTRUMENTS, Finest stock in London.
Mov. Coils to 500 m/a, ete., 20/-, 3-range Milliam-
meters, 37/6 ; 2z-range Voltmeters, 6/120, 11/6 ;
0-30 volts, 10/- ; 120 volts, 20/-; 600, voits, 55/-;
o0-1,000 volts, £3; 1,500 volts, £4 10s, ; 2,500
volts, £6 ; Sg Mov. Coil Siemens Cell Testers, 15/- ;
250 m/a or 500 m/a Thermo Meters, 15/-.

4 —p—

1,000 “Bargain’’ Catalogue, 600 Illus., 4d.

ELECTRADIX RADIOS,
218, UPPER THAMES STREET, E.C4.

St. Paul's and Blackfriars Sin, 'Plone: City o191
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FIRST PRIZE - -, 73 GUINEAS
to the enygant of name adiudged the begt.
SECOND PRIZE - - - 23 GUINEAS
to the trader from whown the First Prize winner

= purchased his Accuwmulator,

& G

THE
SPECIAL WINDINGS
: : OF THIS :

AUTO-CHOKE

are done by expensive and absolutely up-to-date
machines which lay the wire exactly parallel
and interweave cotton strands between each
layer. Cotton acts as binder and emsures per-
feet imsulation. -Get to kmow the other reasous

- for the fine amplification and natural-toned re-
= §~ production, possible only with the WATMEL
5 } AUTO CHOKE. Write for N.P.L. Curve

-J/ 103/1, and Booklet describing Auto-Ciroke.

.=- KN '”foro-ﬁ/ & Price 18/, From your dealer or direct from

1 _'.T "”?gt/ THE WATMEL WIRELESS CO. LTD.,

S 332a, Goswell Road, London, E.C.1.
Telephone: Clerkenwell 7990,

Lancr, Yorks, and Cheshire Representative.
Mr. J. B. Levee, 73, Hartley Street, Levenshulme,

Meanchester. Telephone : 478 Heaton Moor

Makers of the
original world-famous

BECOL Low Loss FORMER

As used in sets that took the first four
prizes at the 1926 * Manchester Evening
Chronicle ” Wireless Exhibi-
tion and the set that won the
Gold Medal at the 1926
Amsterdam Exhibition.

Size: 3 inches diameter to outside

of wings. Prices :

6 inch lengths 3/- (Postage 9d.) :

4 inch lengths 2f- (Postage 6d.) ;

3 inch lengths 1 6 (Postage 6d.) :
Write for List *' C.”

Ebonite Rods, Tubes and Sheets. Panel; gnaranteed free from surface leakage.
THE BRITISH EBONITE Cq., Ltd., Hanwell, Londor, W.7.

Registered Trade Mark,

oof Cover.
The Eclex safety switch, the latest - 6" Tube
development in Safety First de- il g PRICE
vices, cnables the operator to earth
the aerial outside the house. By
pushing the knob the set is at once
connected to the aerial. A pull
instantly disconnects the set from
the aerial system, antomatically
earthing the aerial. <
The spark gap provides ample (YiGs
means of by-passing any electrical
discharge which may occur_ while
the sct is in operation.

SAFETY SWITCH Corpriisei Suswhisbinns fesser

EELEX
MULTIPLE
CONNECTOR

Part of the Eelex System §
of Standardised Plugs and §
Sockets, is non-reversible, §
All parts .detachable and
adaptable for other pur-
poses,

# Price Complete 5/6

Other Eelex Paris
Standardised System,

WRITE for NEW LIST P.W.3, Now Published.

\

K EELEX HOUSE, ‘
%/, 118, Bunhill Row, E.C.

Phone : Clerkenwell 9282,
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THE NEW 10TUS
JACKS Z PLUGS

LOTUS JACE
SWITCHES
This push-pull switeh
is designed to occupy
the minimum space.
belm, only 1} in.

ot the finest,
B‘lkcllte it has nickel
silver springs and
contacts of rure sll
ver. Soldering
tacts can be made to
suit any wiring.

Prices:

No. 9, as illus, &/~ |
Qthers from .

The ‘LOTUS’ is

name

your guarantee of sound
results and solid
satisfaction.

From all Radio Dealers.

JOIUS

EACKS-SWITCHES-pwcg

Made by the makers of the
famed ‘'LOTUS' Vernier
Coil Holders and * LOTUS”
Buoyancy Valve Holders.

Garnett, Whiteley & Co., Ltd.

Lotus Works,
Broadgreen Road, leerpool

RADIOTORIAL
QUESTIONS & ANSWERS,

{Continued from page 710.)

one-valve sets described in the “P.W.”
“ Constructors’ Guide” in “P.W.” for week
ending October 23rd be suitable? If not,
perhaps you could refer me to a design in one
of your back numbers.

A powerful land.-station working Morse constitutes
one of thé most dificult forms of interference that
has to be contended with. Apart from specially
designed cireuits made experimentally on the spot,
the most effective form of wave-trap or °‘electolr is
one that can be used for loose-coupling, ‘‘series-
drain,” or other trap circuits, the various ‘methods
being tried on the spot until the best one for
that mrticuhr locality is found,

Sueh a wave-trap is the * Complete Fhmmﬂtor.
that was described in “P.W.” No. 193 (Feb. 6th
issue). It is suitable for use with any ordinary
valve or crystal set. though the latter type is
generally not suitable for reception in an area where
interference is very bad.

The “ Complete Rliminator * would, however, be
quite snitable for uec with the straight 1-valve set
described in “ P.W. 229 {Oct. 23rd issue).

SPIDER WEB COILS.
“CouxTrRYMAN 7 (Perthshire).—What is the
best method of marking out spider-web
formers for making flat tuning coils ?

A compass or dividers may be used as shown in
the accompanying photograph. Alternatively the
segments may be marked out from a template,

o

Marking the slots for a Spider-Web Coil-Former,

showing the respective angles, A template of this
kind, with all necessary details for 9 or for 11 slots,
was given in the ‘ Radiotorial ** columns of “ P.W.”
No. 228 (October 16th fssue).

ECONOMICAL 2-VALVE CRYSTAL SET.

8. B. J. (Gloucester).—-I have the following
parts on hand, and should like to build them
into a good long-distance set: Onc 2-coil
holder, two valve holders, on¢ L F. trans-
former one crystal detector, one <0005 variable
condonsex coils, 'phones, rhcostats etc. What
“would bé a good circuit to employ, using two
valves and a crystal ? (I should prefer a
straight circuit to a reflex.) The set will
genera.lly be required to work three pairs of

phones at good strength, but sometimes for
rmchmn out for foreign stations on one pair
of phones only.

You should get good results from a straight H.T".
crystal, and I.¥. circuit, for which you have on h'md
most of the cssential pzms.

We recommend you to include a switch so that
when trying for long distance only the H.F, valve and
crystal can be used, the last valve being switched
into circuit only when necessary.

Such a circuit appears in the “P.W.” Blue Print
series (No. 16). It can be obtained from the Query
Department for 6d. if a stamped, addressed envelope
is enclosed. (Sce announcements under the heading
¢ Radiotorial.”)

H.T. UNIT FOR A.C. MAINS.

“ New REaDER ” (Islington, London, N.19).
—I wish to make an H.T. unit to do away with
H.T. batteries for my set, which is a 3-valver.
Where can details of a suitable unit (for A.C.
Mains) be obtained ?

(Contsnued on next page.)
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Britain’s Best in Radio.

- e R
AR (L AMPLUGH|

SILENT VALVE HOLDER
Anti-microphonic
Fitted with Heavy Terminals & Grip Tags, PRICE 2/6
Obtainable from all leading Wireless Dealers.
SEND FOR LISTS.

S. A. LAMPLUGH

King’'s Road, Tyseley,
BIRMINGHAM.

Sole Dislribulors for London and Souliern Counties
The Empire Electric Co., 303, Euston Road,
‘London, N.W.

Scottish Depot : 38, Montrose Street, Glaspow.

— 'PHONE REPAIR SERVIGE —

Headphones Re-wound or-Re-| ma%neuse 4/6,

Speaker Re-wound, 4/6. Transformers’ Re-wound,
5i-. Re-magneuslng only 2J-. All work guaranteed.
Postage extra, Wwrite for trade terms.—H. R. P, Co.,
1.Cottrill Rd.,Spurstowe Terr.,Hackney,E. 8

LTD.

10x 9,2/4
12 x 10,8/~ ”m thick.
11X ];. 4/- - Post Free.
Money back guarantee that each and all Panels are
free from surface leakage. Megzer test Infiniy.

Callers cut any size. Quotations by post, or ‘phone Clerken-~
well 7853. Samples and prices post freetothe Trade.

9,2
HX 10, 3/5

CROXSONIA CO., 10, South St.,, MOORGATE, E.C.2.

e ——
BALL BEARING,STRAIGHT LINE FREQUENCY
1 b ‘0005 VARIABLE CONDENSERS.
Nickel Plated, Ebonite End Plates. Complete
Post free. with Knob and Dial. Superior instruments.
ISONS RADIO STORES, 47, ORFORD RD,, E.17.

EASY PAYMENTS%EE?&}:?F&EI.i

speaker, 120 H.T., D.E. valves, £7 10s.; or 18
down and 11 instiiments of 15/-.
BARGQAINS.

Amplifiers, 17/6 and 21/.. *Phones, Telefunken
type, 7/9; Fr. T. Houston, 11/-. Good H.T.,
60-v., 59, or 4i.v. (laboratory test), 3/9 doz. Ac
cumulators, with 12 months’ guarantee, 2-v. 40
Ignition, 8[3 4-v. 40 15[-'6v 60. 29/-, Valve -
Radlo Micro -06, 2.y 5, 5/6; Power 4.v.,
8/9 or 11/9. Wonderful Metal Valves, 2.v, -2, 5)-:

2-v, ‘06, 8/9; 2-v. ‘5, Power, B/6: Transformers :
abana 316 Badmlys 3/9; Fr. T
. Also Ferranti, Fureka,
etc. Ever)chlng in wireless reliable and
cheap Satisfaction or cash refunded
SIC ROLL EXCHAN
29, Htgh Street, Clapham. London S.W 4

Croix, 3/5;
Housmn 8/3 Brunet 7/9
Formo,

ACCUMULATORS
ON EASY PAYMENTS

High-Tension Accumulators built up from 20-volt
sections {15/~ eac h) Example : 60-Volt H.T. 45/«
0 SH or 12/6 DOWN and 6 monthly paymenis
6/-. Carriage Pald. sausmctlon or money
back Write for Lists to DEP VENTRY
DIRECT SUPPLIES LTD. 23,

Warwick Row, COVENTRY.
Any Wireless Qoods sup-
plied on easy payments.
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from previous page.)

An H.T. unit for A.C. mains was fully deserlbed in
“ P.W.” No. 227 (Oct. 9th issue), Back numbers of
“P.W” can be obtainad direct from: The Back
Number Dept.,, Amalgamated Press (1922), Ltd,,
Bear Alley, Farringdon Street, E.C.4, Price d.
each, post iree.

HOME-MADE COILS.

“ CorL-MakER ” (Bury St. Edmunds).—
Are cheap coils made at home really efficient ?
1f so0, which is the least expensive kind to make
to tune a one-valve set ?

It is possible to make extremely efficient coils at
home, and some of the types which arc'casy to make,

One of the easiest coils to

make at bome is the ** Spider-

, web,”” which can be sup-

ported on a coil-holder as
shown.

e.9., basket-coils, spider-web coils, have a very high
eflicieney when properly construected.

One of the simplest forms of tuning coil is the
‘“ spider-web,” shown in the accompanying pboto-
graph. It is wound in and out of slots upon a eard-
board former, the * number of turns’ being the
number of times the wire passes round the former.
No. 22, 24, or 26 D.C.C. wire is suitable,

A simple, but not very sfficient, method of mount-
ing the formers in a home-made coil-holder is shown
in the lower photograph (2). The cardboard formers
are fastened to wooden pillars which are mounted
gide by gide in holes drilled for the purpose. Connee-
tions arc made by the flexible ends, For simple tuning
a varigmeter effeet is obtainable by joining one coit
to the next, and then *“ swinging ”” one of the coils to
vary the coupling. Such a “ tuner® has a limited

method S
of connecting

the coils in a
home-made coil kolder.

wave-length range, hut it covers this -fairly well.
Many foreign stations have heén picked up on the
r:-eii from which the photographs shown here were
taken.

STRAIGHT THREE-VALVE SET.
*StrargHET 3-VALVER” (Warrington).—
Where can I obtain details for building a
straight 3-valve set, (H.F., Detector, and
LF.)? I should like to use the ‘ Tuned
(Continued on,_ next page.)
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EXPERTS IN RADIO ACOUSTICS SINCE 1908

TWO

interest 1N our success.

The new Brandes Cone. Undoubtedly the
best loudspeaker produced, it brings
tone of great depth and sweetness. The
cone has a large vibrating area and a
driving unit of special design. The
magnets in the unit are unusuaily large.
There is no diaphragin but a small arma-

Attractive cabipet of umique dcsign,
finished in dark walnut. The cone unit
is fitted with a large magnet and the
circular diaphragm has an_ extremely
sensitive driving unit which ' provides
plenty of volume with unblemished tone,

THE- BLLIPTICON

(Registered Trade Mark)

THE TABLECONE '

~ Height 5 10ins.

Brandes

From any reputable Dealer.,

NEW

CONE SPEAKERS

THE Ellipticon has been described as * the best
| loudspeaker on the matket ” by one who is
1 fully qualified to judge, and who has no personal
And we honestly consider
that it is one of the best instruments we have ever
turned out. The Tablecone, too, can really be said
to be superior to similarly priced Cones.

ture which, actuated on the ‘‘ push-puli
principle, reacts to the faintest impulse:
The specially designed cabinet * reflects "
the sound in rich and mellowed tones.
Height .. 13}ins.

Depth 0o 7} ins, £5 10
Width oo

104 ins,

Supplied complete with cord connection:
It has a genuine claim to be superior to
any similarly priced cone speaker,

Depth (at ba:se) 1;%::: £2 15

Breadth .

BRANDES LIMITED * 206 REGENT ST. * W'r
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2-VALVE SETS
KaeRaY |0 g

P

S.L.F. CONDENSERS
LATEST MODEL|
NOW READY.

2 - VALVE SETS 66/-
6/1 1 Tax Pald.
Accessories Extra.
(Carriage 3/6.)

e e
GRAHAM-FARISH
WEST ERD DEPOT,
Soid on MoneyBack Guarantee,
Fxgod Cunddenscr% 1/-,1/6;
ri

"0003 or "0005 6/11 lgr Serles and ;:I\HII?II,
With 4" dial .. /11|Crid Leaks. 1/3 cac

Low-lovs or Ebonite Ends, T
vost 6a. set. __ (GALLER'S GOLUNIN
AW|/NOT SENT BY POST.

Sl S'(r)lliARE Ilbl lermlnnls with N and W.,
R aoniable) faty Rickel, 14d. Spads
S STNeED) Ssllran st ia. “Soidering.
simply mar-(3& 'qoy. "E6 Bushes, 1d.

. vellous value.|Screw Wander Plugs, 2d.,
It cannot be{3d... 4d. p:nr Plug and
-equalled - {n|3oc ket, R. B.. d.
price or quality, ataplgs 4 a ld Vnhe Pins,

. 4 or 2B.A, Rod,

0005 or

By Post st ooos 4/ 11(34. - ft. - Earth " Tubes—
VERNIER 1/- each extra.

Copper, ~13 CI max, 5/-.

Fine 7¥ 100 ft.
EVERYTHING jin Demand|l 11; pcclal Heny\wight
Stocked for Wireless. 2/3. Phosphor

4%
Grand Value tn NON-IBRO- |3 Li0d% 1001 . 17 mifea).

Fiex,R.& B., 12 yds.
PHONIC VALVE HOLDERS.|y,4
Board Mountine 1/s___ | /1K Twln’ Flox, sm.i';mrf
American Trpe Oak Cabinets | Marcon Lighting Flex, 6,
with baseboard, take 12 x 8[yds. Insuiators, 2 lor
ebonite, 10/6; 12 x 9, 11/9; 16 x ud Tinned Coppcr '1{1
8§, 16/11, 18/11. ”’ 1:10012 1. DO

§SCREENED COILS B.B.C |Hellesens, 60-v. 100-¥.,
jALL MAKE—!

20 :
RADIO MICRO VALVES. 3¢, 114 - 56s, 11
-06, 3.v., 6/11; -25. 2.v, 282, ‘141 Battery Bo\es
6/113 Power © -3, 8/6:|with cilps, coverod leather:
Power -1, 9111, (Pawerlette, 2/11; Metal, 3/9.
are 3-4 volts.) Post 6d.cach: Ebontto, Grade “ A0 cut
ACCUMULALOKRS. - \Whllo you wait.  3/16ih
2v. 40, 7/11; 2.v 6018 ¥4 .

6 . i
2 x 9. 4/-. Also chenpel

251 B-v. §0 35/6. vaiit
y for crystal sets
ALSO another good make. gucrial o Crystal
LIS ol Gl of above: ST 611, 716, 811, 96,
2a 12/6

ox Also in  enclosed

BURNE-JONES  (cabin wonderful value,
(Magnum)Scrcened Coils, 18!11 AMERI CAN Ty pe Qak
West-End _Depot. f}l‘?lnfls, 8w:tbh lt)asulnglrg
PLION Large stocks/{H™ 9" S G
nl prOUDPSEE SRERS 1631 18/1L, Auy' sz

8/ 8/- 3
ALL MODELS STOCKED. Ty s s oo

DPD
VALVES. — Cosmos/SPDT, lr-uligho«nquahn)
S.P. 18v Red or Green, 14/« nghlnln;z Arresters, 1/-.
Ne Blue Spot, 14/-. Wave length Permanent
All Munard .Ediswan,!Dot., 6d. Red Diamnond}
Osram, Marconi, Cos-|Perm, Detector, 2/-3
sor., Bright, D.E. andiLiberty. 3/6; brownle,
Power, 8/-, 14/-, 18/6,|3/-; 1., 6f-. Crystals:
226,  24/6, 30]., _£2![Shaw’a Genunino Hertzite.

Mullara PM 1, 2, 3, 4, sealed 8d ; Neutron \Vn1y,
5. 6 stocked. dld buls zl!de chs.t Isn en-
5 " enclose rysta -
SO R ™%, L tecore. 0 base, 1/ 15,
}10” °"“i'8,_s“e%°:}““ . $r sterv;lcopdo.kzlg (With cry.
X i Sl 2] 3

15/-. with unit 20/ rophonic V. 1.,
Eb.. lI 9

N

drmond FProaucts. 113 8olid Rod
SQUAGE LAv LOwW LOS: |Bascboard. 8d. 2-w
-0005, 9/6; -0003, 8'6 Geared Coil Rolders, 2/11

i‘lls aach less no vernier) |3/11. Penton, Lotus. Polar,
riction Geared -0005.|] Newey stacked Pack  of]

15/.; -0003,1416; -00025_|panel, W.L.L 4/11;: Koy
3/

Ray. 3/11. 20.v. ILT. Ac.
rresduensg;mg}i'zﬂcxt‘z:n cumulator Unit ~ the to:
Geared 05 20 - and all plates are remqv-
100035, able can be replaced or

19 S.L F., ]
cleaned The world's
0305 12‘;', O%O&PLIOIS“ greatest bargain, per 20
DUAL, -0005. for Kistree|soits, 86, #drilla for 1.b
fAxing, 1/3. 'Phone Cords.

8ix, 16711 each. Ormond 1/.,1/3. 1.8.do.,1/6,1/8
Frigtion Dial, 10/6.[5' 7 ¢ Londs, 4-way.
g“a;“ez',‘; o theostag:; f‘l 'l & L.T Leads, 4-way.

ua ohms or DIC Batteries, 60-volt
ohm 2/, Potentio- !(noc.ono fn a 1,000 has to
meter 400 ohms. 2/6 .bo returned). I ‘will change
L.F. Shrouded, latest ny- fanity. Price

model, 15/-. d|¢;o, merready, Sieniens,

- 2501560 all. 41-5 B'at.terles here.
5XX Columbia always stocked)
150012000 Dr. Nesper LS, Unit,

VOLTRON VALVES (Br.tlnh)"l;lcfi‘cl 14711 D (x)vo?)sp'er

uxe Senior ohm

3 SrashiPlaCH ol Loud Speaker 35/, Radio

2v 2 - - 5/6  4v "06- 6/6pNriorg S fir” fine
2v Power. 7/11 4v "06- B/11 vn!uc 2216

4y PdPower 8/6 Post 6d. eachlgmpopiry — Adjustable

CALLERS: MAKE OUT|4,000 ohm Headphones

YOUR LIST FOR Af(Nesper pattern) double

SPRCTAL OWOTATYN > lleather headbands, 7/11 pr.

CALL HERE FOR LISSEN, BENJAMIN, RADIO-MICRO,
VOLTRON, COSMOS, MULLARD, EDISWAN., MARCONJ,
COSS80R, OSRAM, JACKSON'S - (J.B.), DURILIER,
MCMICHAEL SVCOESS BEARD & FITCH, BOWYER- LOWE,
LEWCOS, IGEANIC, EUREKA ORMOND, UTILITY, FORMO,

ALL LINES IN DEMAND STOCKED. SPECIAL TERMS
RADIO CLUBS, GENUINE EXPFRTMFNTERS.
BE SURE YOU ARE AT RAYMOND'S!

K. RAYMOND

27 & 28a, Lisle St., Leicester Sq., W.C.2
Hours: 9.15 to 7.45 Pack of Daly’s Theatre
Saturday: 9 to 8.45 Neamst Tube, Lelcester Square
Sunday: 11 to 1 *Phone: Gerrard 4637

RADIOTORIAL

"QUESTIONS AND ANSWERS.

(Continued from previous page.)

Anode ” type of H.F. coupling, the set to be
built on a flat panel so as to reduce cost as far
as possible.

Details of a set of this type are.given on the
“ P.W.” Blue Print, No. 19.

GRID LEAK SUPPORTS.

F. L. (Northampton).—I am making an
L.F. amplifier and wish to support the grid
leaks by the wiring, as there iz hardly room
for clips. Is there likely to be a loss of efficiency
if this is done ?

Provided that good springy wire is used, and the

contaets between the leak and wires are of large
surface area, there should be no loss of efliciency. A

good plan is to uwse square section wire (as shown in
the accompanying photograph). The arca in contact
with the leak is then much larger than when rounded
edges are used to support the leak.

VALVE POSITIONS.

S. T. G. (Redlands, Bristol).—I have an
H.F. and Det. receiver, using D.E. 3 valves.
I am going to add a 2-valve amplifying unit
to this, using one transformer and one
resistance-capacity coupled stage. What
valves should I use to go with the D.E.3’s on
hand.

The ideal arrangement for such 2 set nsing the
D.E3 type valves, is as follows: 0
Det., D.ES3; 1st L.F, DE3B; 2nd LF (I’ower
valv e, D.E. )

As you already have two D.E.3's on hand, we
shouid try the followiug eombination: H.¥., D.} 3.3 5
Det, D.E3.; 1st LF, DE3L; udLl‘(I’ower
Y al\'e) D.E4.

As the makers recommend the D.E.3 B for the first
and the third positions, we should try the cfect of
changing over the first and third valves, to see in
which position best results arc obtainable with the
valves you have on hand.

“P.VW/.”’ COIL TABLES:

No. 3.—Basker or SeipER-WEB CoiLs.

(A) AERIAL CoILS WITH SERIES TUNING
CONDEXNSER.

- Wavelength, in Metres.
' ! e et i | Suitable

Gauge|™
oo [g Capacity of | Capacity of 8 0, Of
of Wire { the Series the Series urns in
Rurtes 3.W.G.| Cond r. | Cond r. | reaction
= 0003 = 000D coil.

Max. Min, | Max. Min.
20 24 150 95 160 100 20-40
30 . 24 200 130 215 135 | 20-40
40 24 260 170 280 180 20-40
50 26 325 210 345 220 25-50
60 26 300 255 415 265 30-69
70 26 465 305 495 315 40-80

A SIMPLE TWO-VALVE SET.

“Der. & LF.” (Maidenhead, Berks).—I
built the “ P.W.” Blueprint No. 11 (Det. and
L.F.), and having obtained excellent results
with this, I wish to male up a gimilar set,
with several alterations to suit rather (hﬁerent
conditions.

The new set will be used constantly as a
two valver, so no switching is required.  Also,

(Continued on page 716.)

1 A. B HUNT, LID,,
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Simple Solderi
gt Last/ >

Soldering is now r somethin g that
every novxce “can do, for
“TFlusolda’ has come to the aid

of expert and novice alike.

With a tin of * Flusolda " at your side,
a perfect clean joint becomes merely a
matter of applying a clean fluid and
heating it,

Put on a litte~

FLUSOLDA

(Patent Applied For.) (Regd.)

-and Heat 1t~ Thats All

No flux or tinning required.
One of the outstanding successes of the
_Manchester Wireless Exhibition, where
Jarge sales were made,
In tins at 1/8 from Wireless Dealers
and Ironinongers,
Trade enquiries to the Sole Manufac-
turers — THE TRANSPORT SUPPLY
CO., LTD., WARRINGTON.
London Otfice—
82 VICTORIA ST., WESTMINSTER,
W.1. Tclcphom Victoria 7834.

w@

A.C. MAINS TRANSFORMERS.
As specified for Rz\dlo Constructor H.T. Battery
Charger Unit, in ‘* P.W.’’ issue, Nov. 6. 200/250
volts. A.C. current, 50 cyeles, 1 amp. Satlsfaction
;unranteed 9I6 each. post fre
STORE BROS.: & CO., Radio nnglneers.
2-4, Regent Street, RUNCOR

EBONITE PANELS

OR STRIPS, ETC., DESCRIBED IN THIS
ISSUE (OR ANY OTHER) CAN BE OB-
TAINED IMMEDIATELY THROUGH ANY
TRADER FROM—

TRELLEBORGS EBONITE WORKS,- LTD..
AUDREY HOUSE, ELY PLAGE, LONDON, E.C.1.

IRELESS.—Capable, trustworthy men
with spare time who wish to substanti-
ally increase income required where we are
not fully represented. Applicants must
have practical knowledge of installation of Set
and Aerial, be a householder or live with parents,
and be able to give references; state age and
experience. Address: Dept. 32 General Radio
Company, Limited, Radio House, Regent Street,
London, W .1.
I AS COOD AS NEWH
(Fu‘,e t  Weco, , and low |
capacity types). iinimum D.E J
Currcnt 01 amps when r'Puirod

BRIGHT & DULL E TERS
Llsted at lesi than 10/-.

ge - - 5J)-.
VA[CU éﬁ& “3?&&&21 PR

proeses oo mam o --.-._----e-----.-..-.

-SAVE YOUR VAIVES
PRICE . Q )

complete

ssescaapeInsanns

SAFETY FUSE
COST8 PENCE

WANDER PLUG
SAVES POUNDS
{Dept.12),Croydon, Surrey
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T RRITC ARITC ARIIC ARIC ARTIC ‘ARTIC ARTIC ARTIC AR[IC ARITC ARNC Mi__

il

DHYY_ IHHY, D1HY, DHYUY Ditdy, Diiby 3l[uv§;m

ANTI- SPRUNG - YEY
"vlCROPHONlC THERE ARE NO
~VIBRATION
B ey _ SPRINGS OR
~CAPACITY RUBBER

SUSPENSION
WoRrLp FPATENTS. l

The Artic Valve Holder represents a real step forward 3

in valve-holder design at a small extra cost, a De Luxe &

Holder giving results obtainable in no other type.
Used in De Luxe 2 and Spider 3, and recommended

ARIC ARNIC, ARTIC ARTIC ARTICARITC. ARTIC. ARTTC ARIC ARTIC MY
iy

by ¢ Popular Wireless ”’ to all its readers. ;]

The Artic suspension is used by the Admiralty and 8

all large Industrial Concerns for preventing the 3

% destruction of metallic filaments through vibration 3

l: and shock. What better recommendation can be

» had than that of experts who have tested all devices? 2

E ORDER NOW-—DON'T DELAY! ;

E THE ULTRA FROM YOUR DEALER 7|

SENSITIVE on DIRECT 3

F VALVE 2

= HOLDER i 6 9 7

o 2l

z EACH 7

< -

3 Post Free z
“hm

SUYY IUBY Dy DBV, D1 by My

ACCUMULATOR
CHARGING SETS

'7.'—:#{:0]' Home Service——__._—-_
NO TECHNICAL KNOWLEDGE
OR ATTENTION REQUIRED.

CLEAN, ECONOMICAL, SIMPLE
AND EFFICIENT:

Simply plug-ih to any Convenient Lampholder.
Supplied complete with Adaptor, Flexible Cords
and full instructions.
The * ALTERNO " (43 l”ustraled)
Alternating Current,
Charges the High Tension \ccu
mulator at negligiblo cost Price 21/-

The *“ INDISPENSO * Direct Current.

Charges the High Tension Accu-

walator at no c\tm cost \\hcn Pri

light §s in use .. rice 6/-

GOLTO‘IE - PENDLETON ' {Patent App.)
Alternating Current.

Charges the Low Tension 2. 4 or 6 volt Accu-

mulator eﬁonogl'ilcmy anﬁ etlrecuvcl_v. No Valves

or reuewals. argin ale B

approx. 2 Amps. -5 Price £2:12:6

Fitted with Ammeter for ascertainin

rate of charge ... ... ... .. 2 £3:7:6

Please state voltage and frequency of

Lighting Mains when ordering,

“ PENDLETON "
CHARGER with
Cover Removed.

pot——— .}

J. W. D., Ormskirk

Rd., Aintree, writes:

‘I bow;ht an ‘ Alterno’

and was surprised at the
resultg. 1 think it the
most wonderful and sim-
ple arrangenient I ever
saw for so little money."’

'Ward s Goldsione

PENDLETON /< € MANCIIESTIR 2P

Large fully illustrated Radio
Cataiogue, No. R 116, on rejuest.
Dealers should enclose Business
Card for Trade Terms. “Goltone'’
Products are stocked by the Lead-
ing Btores. Refuse substitutes,

READ WHAT USERS SAY ABOUT THESE WONDERFUL DETECTORS

THE LITTLE GIANT | 4 Y L] THE KLIP-ON (Pat.)
artri |

RADIALITI

Rord Trade Mudk.

Takes a minimum panel space but Silver Plated
gives maximum results. A really converts your Catswhisker into a Lond,
wonderful. Permanent Detector sup- Lasting Vibration Proof Detector in two’
plied ccmplcte wnh Screws. Nuts. 2 E seconds. Many tcsnmomals 2 6
and T / from delighted users,
B.P. each

{pro. pat.) complete
PERMANENT -3 with Clips and
DETECTOR Screws.

Mr. Hicks, City Arcades, writes:—" The * is a mnrvellous Recuﬁer After
trying _several other makes, including some a( nearly double the price, I have no
hesmmon in saying that yours is 100% better than the best of them.”

The * B.P.” (Best Possible) is different from other Detectors—That's Why!
Fits clips on existing sets, From Wireless Dealers or post free from
PARTRIDGES Ltd., 140, Northwood St., Birmingham

Dont forget to use

~LAZITE

BRITISH MADE §Ni@)s]

COLOURED CONNECTING WIRE
[ RED YELLOW BLUE - BLACK' WHITE a»d GREEN]
Wrile for descriplive leaflet to
The LONDON ELECTRIC WIRE C¢ & SMITHS®
PlaghouseYard. GoldenLane, LondonECL

HMakersof FlectyiclHire L‘Eﬁ_}/&r over 40 years

INEST YAI.VE ()
. 1“‘-“& a;red Y using O,JNL;

(a
fo

Potentiometer
300-obms 3s. 64,

Resistance 6, 13 or
soobms  9s,'td.

NEWTCB GUARANTEED RESISTANCE

Smooth and dead silent in operation ; posntlve stops for * Off ” and “ Full

On " positions; a travel from * Off ** “On"” in two turns of the knob;

easy to fit; occupies minimum panel sp-‘lce

Every one carries our wrilten guarantee to replace it free 1f the slightest defect be
Jound within three montks Sfrom date of purchase.

Qf all dealers or direct Ifhordhenngdlrect state
.post free from the whether one or two
cole manufacturers— av‘o: | hole fixing is desired.

SPEEDWELL WORKS, QUEEN STREET, HITCHIN

7

¢ Money saved Is Money earned— vﬁzl;l;;r;/a;t’:t’r’e’;swc:{!f '}QZ.

So when your ¢ VALVES * get old or burned lays, and. sero valves of
Send them to us—and we, to you, all types. Write for par.
Will send them back * MADE GOOD AS NEW.**’ ticulars and list prices

Restored to function
with original charac.
teristics.

EFFIGIENCY MAINTAINED!
RESULTS ~ CUARANTEED.
on aovlication,

B.E. 4/-; D.E. 2v, '3
7/6; D.E. ‘06 8/~

Price List for Power Valves
We return the actual Valve you
send us, post free, within 3days,

THE NORTH LONDON VALVE CO., LTD.,

22}, Cazenove Road : Stoke Newington, N.16.
Liberal Discounts te Wireless Agents
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A Realable
Record

Descriplive
leaflels giving

lars™ of these
two famous
Varley Pro-
ducts, free on
application.

Out of the enormous number of
Varley. Bi-Duplex Wire-Wound
Anode Resistances sold, only one
has been returned as faulty.

Their remarkable reliability is the
result of the famous Varley Bi-Duplex
winding, developed by specialists after
years of intensive research. This
unique construction, where every turn
of bare wire is separated by pure sitk
ensures a constancy of perfect recep-

tion, and a purity of tone which

excites admiration.

Varley Bi-Duplex Anode Resistances are
made in a complete range of sizes up to
250,000 ohms.

The VARLEY MULTI-CELLULAR High
Frequency Choke, wire-wound on the
same famous Bi-Duplex System, is so
remarkably efficient that it opens up
new flelds for Radio Development.

Price complete 9/6.

Varley products are stocked by all the best Dealers.
We can supply on receipt of order, so if yau have
any difficully send us the name of your dealer (we
will refund postage), and your lelter will have our
imsmediale allention.

THE VARLEY MAGNET CO.
Proprietors, Oliver Pell Control Ltd.

Granville House, Arundel Street,
London, W.C.2 Tclephone: City 3393.
A

dl  particn~

RADIOTORIAL
QUESTIONS & ANSWERS.

(Continued from page 714.)

asit is for an elderly gcntleman to operate, I
do not want series and parallel tunm" but
patallel only. I should like an “ op-off
switch for the filaments, and also provision for
grid bias, if this is recommonded Please give
a diagram (theorctical) of this urangement.

. LA
AT *f
» s ez

-

AT

Theoretical Diagram. ==

g

The diagram (reprodniced herewith) shows the
required arrangement. Grid Liag and extra H.T. for
the last valve have been lncorpomtcd Althongh
‘phones are shown in the plate eircuit of the second
valve, a loud speaker can be used here when the in-
coming signal i8 fairly strong. ‘No 'phone or loud
spenker condenser is shown, but of course this can
be used if reguired.

ENTHTE ISR

For the

A

LT T AT TR TR T

Constructor

T

-+
N

LEAL

No. 9.—GRID BIAS.

Grid Bias is essential for the second L.F’
amplifving valve. and often improves results
if applied to the first L.F.

For I.F. transformer-coupled valves it
is inserted at the points X and Y, shown
above. The lead is broken here, and that
end which is now joined to L.T. is eonnected
to a red wander plug, which is plugged into
the 4+ socket of a tapped grid bias battery.

The other wire (which is connected to
grid via Secondary) should have a black
wander plug, and is then plugged in the
G.B. battery, at the tapping which gives
best_results.

(NoTE.—~Many receivers have switches at
the points A or B, but this does not affect
the principle.)

A T R T s

B THIHTRTHIBHINHITHH

EBONITE.

J. B. C. (Chelmsford).—What is ebonite
made of, and is there much difference in the
various grades ?

Ehonite is larzely composged of rubber and sulphur.
which have been mixed and vuleanised at a high

temperature. As there are greats variations in the
quality, it is advisable to buy from a reputable source.

H.T. AND L.T. BATTERIES.

A J. 8. (Wallington),—Why are two
separate- batteriés necessary to operate the
ordinary valve ¥

Recause two different conditions are necessary in
order for the 3-electrode valve to work. In the first

place, its filament must be heated in order to liberate

electrons (this is done by the L.T. battery).

Secondly, this liberation has to be helped by a
large difference of, potential between the heated
filament and the plate of the valve.
difference is supplied by the H.T. battery.

This potential §
GOODMAN'S,

Popular Wzreless Norember 20th, 1926.
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LCUD SPEAKER BARGAIN.

This highly efficient 2 Valve o
Loud-Speaker Set is the finest

wireless - value ever offered.

It gives a volume and quality of tone unattained
by any instrument of a similar price andis !he
essence of simplicity. Fitted with coils covering
all the British wave-lengths, including Daventry.
THE CABINET is of beaut!fully polished Oak, &
a0ll components are of the highest quality. Dull
Emitter Valves with patent valve holders, &e.; H.T.
Battery, 2.volt accumulator and complete Aerml
Outht lLOUD SPFAKER of exclusive design
with unique magnetic system and
improved mica diaphragm. Price £7:17:6

TERMS : Our Bargain of
Price is for deferred pay- proved
ments. Send 10/6 now, & cfficicncy

complete purchase In 14
monthly payments of 10/6
It you wish to pay cash,

per cent discount is allow: ed
Catalogue Post Frae.
Up-to-date Crystal & Valve
sets at keenest prices.

J. G. Graves Ltd. Sheffield

Fullest
Approval

SETS. -PHONES.
TRANSFORMERS
Officiaily Ap{zmved by Radlo Associal
ALLWORK GUA. EED LO' ESTBATESZ!HOURSEBVIOE
Cash on Delivery if Desired. -
JOHN W. MILLER, 68, Farringdon St., B, c 4,
e ' Phone : Central 1950,

BYUY DIRECT FROM THE MAKERS,

REPAIRS

Varfable Coudensers, Straight-line Frenuenoy, Polished
Ebonne End-plates, with Knob and Dial, 05 mfd.
each 6.~ 2-way. Coil Holders, Geared Vernier, Panel

Mountlng, Nickel.plated, cach 3[-
hole fixing, 2\\5) Coll -Holders, with. Geared Vernier
adjustment, N.P.; each 4 6. 2-way Plain Coil Holders,
a cheaper lm vNB - each 2/.. Single Coil Holders.
Baseboard " Mounting, with side Terminnls cach 1/-.
Valve Holders, Baseboard Mourting, N.P., each 9d.
Cash with order. Please include postage. All excess re-
tunded. Trade orders invited.—Shinn. & Cresswell,
Radio Manufacturers and Factors
8, West Avenue, hamstow, Lon
B.17. 'Phone: Walthamstow 057§

TRANSFORMERS REWOUND
Transformers, Phones, Loudspeakers, Re-
wound and Repaired to Maximum Efficiency.
All One Price 4/- e’\ch Don t dlsc;ud if burnt out.
ork guaranteed for ite for trade

| TRANSFORM G i, LINKS RD., TOOTII, LONDON: S Wi

Wet H.T. Batteries
(Leclanché Type).
Chenpest in Ion% run, Each cell gives
1-4 volts~ Full instructions sent-with
} each delivery. Price per dozen cells,
complete, 3/9. Alternatively: Zincs,
1{-; Saecs, 1/6; Jars, 1/3 per dozen
Carriage extpra. . 'Orders” for £1-and
over cmrlnge paid. Trade enguiries
invited.—Wet H.T. Battery Co.,
23, COIGharbour Lane, Camber.
well, S.B.5. ’'Phone: Brixton 2539.

Back of Panel, one-

——— o>
WIRELESS CABINETS
made in all kinds of woods and designs to suit any
set. Finest \\orkmanslliP and lowest prices.
Oabinc&}ngcntﬁnn approm Scnd for prices, ete.,

N, Cabinet Makers,
-ROBERTOWN, LIVERSEDGE YORKS.

WITH OUR NEW

SEAMLESS MOULDED CONE
(Prov. Patent 25089/26.)

and n BROWN A, or LISSENOLA. You will

obtain PERFECT RESULTS. Sucqessful

Construction for a minimum outlay

sured with our Specialities. luustrnled Lnu
and full particulars for Stamp.

27, FARRINGDON ST. EBE.C4.
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RIGHT coiL roLDER AT LAST 1!
- \& &0 - }

WORM-CEARED MICROMETER

COIL HOLDER

WITHUNDER PANEL INVISIBLE CONNECTIONS

Incorporating the

Bl

Trade Mark
following and
long - looked - for
improvements.

1. Revolving Coil §
for reversing §
capacity coup-
ling.

2. Anti - Backlash
Spring,

3.Automatic
safety stops for
limiting  posi-
tion of coil in @
either direction §
for tnvisible
mounting. a

Each individu-
8 all tested
before leaving
our works,

Vernier control
is  continuous
throughout the
whole range of
action and with
complete abe
sence of back-
lash, =
Patent Pending.

FOR PANELWOUNTING ) EAVING NOTHING TO BE DESIRED

ONE-HOLE FIXING
Made from the Highest Grade (Hand Polished)
Ebonite and Nickel Plated Fittings.

| WORKS AS SMOOTH AS VELVET  "'™Ho &0 U5 V'=ST §

Two-way only for outside panel mounting :
or One-Hole Fixing. ?/6 each. §
8/6 each.

For inside baseboard mounting, with 6 in,
extension handle.
THE BEST COIL HOLDER ON THE MARKET
TRY ONE AND BE CONVINCED

GET IT FROM YOUR DEALER
MANUFACTURED BY

FRANKLIN & FREEMAN, LIMITED (5%
13, APPOLD STREET, FINSBURY, LONDON, E.C. 2.

Telephone : LONDON WALL, 7906,

[T T

One Hole fixing
Two-pole change
over

Guaranteed Components

The Push-Pull Switch
is designed and made with the same care and accuracy to
detail that distinguishes all * Utility ”” Guaranteed Components,
Its extremely low capacity, smooth action and perfect contact
ensure best results. To secure the greatest possible efficiency
use “ Utility ” Components—you can obtain them from your
local Dealer. If he cannot supply, send for Catalogue.

Insist ngon—" Utitity ” Push-Pull Switch ; No-Capacity Change Over
witch ; Micro Dial ; Jack and Plug ; Low Loss Condenser.

WILKINS &EWRIGHT L=

KENYON ST. 15N BIRMINGHAM

7

THE

GUARANTEE
SLIP

which accompanies every

FERRANTI
TRANSFORMER

FERRANTI TRANSFORMERS, TYPES AF3 & AF4

are guaranteed to reach you in perfect condition.

They are also guaranteed to be within 5 per cent of the published
curve.

They dre further guaranteed against defects in workmanship or
material for 12 months from date of dispatch.

In the unlikely event of any defect developing under proper
usage the transformer should be returned, post paid, accompanied
by this label with your name and address on the back.

FERRANTI LTD., HOLLINWOOD, LANCASHIRE,

Get a

Ferranti Transformer for your set

Salt and Water only

Run your set, any number of valves, low and high tension
on salt and tap water. Guaranteed satisfaction. Thousands
in use. Practically everlasting.

FOR LOW TENSION. Giant batteries per 1'5 volts, 7/6,
3volts, 14/, 4 volts, £1. Suitable for any number of
valves (Postage 1/-). Small 4} volt in box complete 6/-.
HIGH TENSION, 1'5 units, 8d. 6o volts, complete in carrier,
tapped every 3 volts, £156 (Postage, 1/-), for larger
voltages, add 8d. per every 1l volts. Remember you can
buy 1} volts at a time. (Salt water only.)

DRY BATTERIES, 6o volt, 7/-. 36 volt, 5/6. 100 volt, 12,6.
Dull Emitter 1'5, 2/~. 3 volt, 4/8. 4} volt, 6/8. Cycle
Batteries, 1/8, Grid bias g volt tapped, 1/3, etc., etc.

PREMIER DRY BATTERIES
17, Riches Road, Harringay, London, N.15.

Telephone: Mountview 3287.

A T T T T T T T TN NN NN NN Y YN Y YYYY™.

HIGH & LOW TENSION
ACCUMULATOR HIRE SERVICE

Here's a way of improving reception,
saving money, time, and trouble for
all valve set users who live within 12
miles of Charing Cross. Write now
for particulers of the unique service.

g v RADIO SERVICE COMPANY, 3 0
Tcn:iot\ 105, Torriano Avenue, N.W. 5. TR
Accu- *Phone North 0623 (2 lines). H insr v
mu‘“‘mi Service
WRfC a,-!o vye effects a
ILr:\Fd Spea- considerable
ker recep- saving if you

add the de-
Preciation in
value  to _ the
cost of having
your own accu-
mulatorunskilfully
recharged.

tion, elimi-
nating theun-
_canny  noises
causedby part-
ly run down dry
batteries and may
be hired ready for use,
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An Ideal
Gift
for Every

and different
“ How-to-Make" book deals

This new

with all hobbies that ap-
peal to every boy. There
arc hundreds of pictures
which make everything plain
—and it is absolutely up-to-
date. There is also a loose
leaf supplement, comprising
a Radio Guide, Fretwork De-
sign, and Woodworkers’
Chart.

EVERY BOY’'S

HOBBY
ANNUAL

At all Newsagents’, elc.

b e e e e o . 3

CORRESPONDENCE. t

¢  Letters from readers discussing interesting
and topical wireless events, or recording un- b
usual experiences, are always, welcomed :
but it must be ctearly understood that the
publication of such does in no way indicate ¢
that we associate ourselves with the views
expressed by our correspondents, and we 4
cannot accept any responsibility for informa-
tion given.—Editor. 1

P e e S S R - K

THE ‘¢ SPIDER.”
The Editor, POPULAR WIRELESS.

Dear 8ir,—I shall be very 'glad to hear of anyone
in the Tonbridge or Tunbridge Wells district who has
construeted or is constructing the ‘‘ Spider ” set
described in POPULAR WIRELESS No. 228.

Yours faithfully,

¢ Grasmere,” J. HOLLOWAY.

52, Lionel Road.
Tonbridge.

FILADYNE IN AUSTRALIA.
The Editor, POPULAR WIRELESS.

Dear 8ir.—1 feel it due for me to write in praise
of your “ Filadyae.” I have followed vour Filadyne
articles very clozely and to-day, Saturday, uncarthed
all my junk and made up vour 1-valve Filadyne, and

.put-it on our local statjon. 6 W F, 1.250 metres. To

my astonishment, * Hello 6 W F ”* 1air shouted at me
as if 1 was deaf. My friends now are listening on a
B.TH. concert grand. ‘ What do you know about
that ™ on one vaive.?

Considering 1 am 6 miles from 6 W F and practic-
ally under the nose of VI P Applecross spark station.
which I can eut out completely —something that I
can hardly do on my *‘ four valver "’ — this is in itsclf
another feature.

Now as to parts, 1 old-type -0005 Ormond con-
denger (Rolls-Ford), 3-way coil-holder, 1 old Yankee
valve holder, 1 rheostat, junk, 1 Condor valve, 3-8
-06, the choke coils are 200 on the plus side and 150
on the minus side, 1 4-volt accumulator, 90 volts on
the H.T., wiring faithfully followed from your
instructions.

I awn convinced that properly wired and good parts -

reception will be even better (here comes a friend of
mine—a dealer—to listen).

Reference to modulation it is perfect, reproduction
of voiceisremarkable. Can tell iinmediately the parson
moves in the pulplt, ns his voice is reflected accord-
ingly. I am making this note especially as 1’ve often
remarked that one cannot tell from what part of
the auditorium the sound comes from, back, front or
side of miero. 5

Let me thank Mr. Dowding first for the * Fila-
dyne,” then vourself and paper for the pleasure and
cdueation it gives one who thoroughly reads it.

Yours faithfully.
W. E. GREENFIELD.

199, Hensman Road.

Subiaco, Perth, Western Australia.

IT PAYS TO “ BUY BRITISH.”
The EDITOR, POPULAR WIRELESS.

Dear 8ir,—I have’ discovered that it pays to buy
British components of n make with a good reputation.

I bought a set of Brandes headphones about three
years ago, and some wecks ago, while I was in
Shetland, a winding burnt out.

I had 1o spare sct and removed the cap from the
offending earpicee and short-cireuited the coil which
was defective. The results with only onc side of-the
electro-magnet were excellent, and It was difficult
to distinguish the faunlty ‘phone.

I returned the ’phones to Brandes for repairs,
and in spité of the fact that 1 had remmoved the cap
and diaphragm against thelr priuted instructions,
and in spite of the fact that their gnarantee had
expired two vears ago, they very kindly repaired my
‘phones free gratis, and fitted not only a new winding,
but nl,pnrcnﬂy new diaphragmn as well.

Such treatment is wonderful advertisement for
British goods.

The set I was wsing in Shetland was a small one-
valver, and I picked up on o poor acriat and poorer
“-carth ” practically all B.B.C. main stations and
many foreigners, German, Norwegian. French and
even Spaniards coming in quite well. Neweastle was
audible in bright sunlight at 4 o'clock, but Daventry
was never good,

In Rothes, in Morayshire, Daveatry is poor com-
pared with London, Bournemouth, Dublin or, indeed,
almost any nwin station.

Yours faithfully,

Wy R, CUMMING.
19, Holburn Road.
Abcrdeen,

CRYSTAL SETS ON LOW WAVE-LENGTHS.
The Editot, POPULAR WIRELFSS.

Dear Sir,—An expert in the trade states that lhie
has never heard of a erystal set which eould get below
a 200 wave-length, Wonld you allow your readers
to say what is the lowest they have reached and how
they managed to reach it ? T

84, Westcombe Park Road, S.E.3.

- -
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20/-

Great New
Wireless Offer

Our wonderful 2.valve set with
loud speaker and headphones
installed free in your own home
—anywhere—by our own Installation
Engineers for £12 cash; or £1 down
and 20/- a month for twelve months
only. And we guarantee satisfaction,

[here is nothing else to buy—the sct is
ecomplete with all accessories.

When our Engineers have installed the
set just switch on and enjoy perfect and
powerful loud-speaker reception. You
are also entitled to two free calls from
our Engineers after the set is working.

The General Radip set is British made,
unsurpassed in efticiency and purity of
tone. It has nosuperfluous controls and
is as easy to work as turning on the light

Send a postcard- to-day for Free
illustrated catalogme. No.3W - and
fall particulars of this offer.

Csso 2l
GENERAL RADIO CO. LTD

RADIO HOUSE
235Regent Street, W1

= HEADPHONES REPAIRED ==s=—

Re-wound & re-magnetised Sf= per pair. Loud Speakers

repaited S/=. Transformers re-wound S/- each.
work guaranteed and tested before delivery

Write for Trade Prices. *Phone Clerk. 1795,
MASON & CO., 44, BEast Road, City Road. N.1,

2. RIFANCO-PHONES & PARTS.

Cabinets for Wireless or Gramophones,
Motors, Tone-arms, Soundboxes, Horns,
Springs, Needles, Hinges, Kuobs, Lid-
stays, Handles, cheaper than anywhere
else. 64 pages, 180 illustrations. Cata-
logue free, teiling how to assemble gramo.
phones, sent tor 3d. 25 Lypes of Motors
from 9/, carr. paid; models of
Gramophones from 27/6, - 4,000 ohm
Headphones 8{6, Accordians 8/6, Violins
18/-. Trade Discount, to Rvaular Dralers.
R.EQGENT FITTINGS CO., “P.W."
120,014 St..London.E.C. Est.20vears.

__GLASS TUBES FuR__
H.T. ACCUMULATORS

Standard Size No. 2, 13" X 21" )
15/= in Gross quantities qr
per dozen

Carriage and packing free.

Other sizes and separate com-
ponent parts supplied.

Write for Price List.
BEST ENGLISH MAKE.
Special quotation to the trade.

. ISAACS & CO.,
North London Glass Bottle Works,
106, Midland chd, N.W.1,
"Phone’:  Museum. 4209

Telegramss: Isaglasbot,” Kincross,
Established 100 years. London,
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% you can’t aﬁ{ord to use Barretors

and Fixed Resistors.

They are incapable of adjustment and often heat your
Filaments unnecessarily.

They shorten the lives of your Valves through incorrect
adjustment.

They are expensive to buy and maintain, because a
change of Valve riecessitates a new Resistor, at an average
cost of 2/6. The popular Resistor costs 1/6 for Clips
and 2,6 for the Resistance Element.

'TI\e
MICROSTAT
Variabte Fizea Res:

ariable 1xed esistor:
is attached to your kase by two screws, the L.F.

switched on,_ and they are adjusted with Micrometer
accuracy to give the exact Filament Emission necessary.

Made and guaraniced by the Manufac-
furers of the world-famous ** Microstal,”

LIFFORD ENGINEERING CO.,
x Lifford Lane, King’s Norton,
Birmingham.

After this they ‘* stay put,” and are operated by the pull-
ush switch like the ordinary Fixed Resistor, or by .

thc * Microstat” Master Rheostat, which gives even

wider range of control.

Should you change your Valve the mdwldual V.F.R. concerned

is again_adjusted to the correct emission by & ohah! right or left

turn,  They need no renewals, one Resmor suiting any !Rpe of
he Complete ** Micro-

Valve, and their initial cost is_lower.
stat " V.F.R. costs but 3/- and is

Adjustable for any Valve and Lasts for Ever.

The
Moving Block
Cannot Fall

Thé vernier movement com-
prises three sets of enclosed
precision machine-cut gears,
and reduces the spced of the
moving block by eight times.

Side plates, coil blocks, and
knobs in artistic bakelite
mouldings. All metal parts
heavily nickel plated. Made

Patent
No. 244,251

PRICES: for left as well as right hand.
Two Types: >
i For outside pamel mounting ]I ‘I i’?i I li I[t< :
; Two-way ,, o il
i _ Three-way
g For inside baseboard mount-

with 6-in. handle:
“r\»o -Way e e
Theee- way e .

i

.2,’ VERNIER
Made by the makersof the famous

sz COIL FIOLDERS

GARNETT, WHITELEY & CO. LTD,
Lotus Works, Broadgreen Rd., LIVERPQOL

VANANANANANAS \IW‘U\/\-'\AJ\

s - —

PROTECT YOUR VALVES

BY USING W.B. ANTI-PHONIC

LOW LOSS
VALVE
HOLDERS

PRICE

Complete
with Terminals

2/3

If unable to obtain from your dealer write direct.

Manufactured by WHITELEY, BONEHAM & CO. LTD,,
Duke Street, MANSFIELD, NOTTS.

A MONUMENT IN- THE
MARCH OF PROGRESS

The Formo Shrouded Transformer
is the universal favourite.
Made in Ratios 1-1, 1.2, 1-3, 1-4 and 1-5
10/6 —3 and |5 for

st and 2nd stages
Send for Catalogue and Descriptive
Literature of €omplete Formo Range

THE FORMO COMPANY
Crown Works, Cricklewood, N.W.2
*Bhane : Kampstend 1787.
Manchester: Mr. B. Levee, 23,

Hartley St., chenuhulmo
‘Phono : Heaton Moor 475.




TECHNICAL NOTES.

(Continued from page 674)

"Panel Talks :

No. 4

Why some Panels
change colour

—and how you can be
certain yours will not

not chosen your panel wiscly you have

been disappointed, after a few months.
to notice it has taken on a very unpleasant
greenish shade. Almost as if it had gone
mouldy!

MOST probably if, in the past, you have

For your new Receiver you will want to be
sure that the colour of the panel is permanent.
How can you be certain ofthis? Hereisthe
answer. Cheap ebonite coptains a large
amount of sulphur. Sulphur, as you probably
know, reacts to the action of the light. A panel,
therefore, which contains sulphur, alter being
exposed to the light for a period, soon loses
its black colour and becomes “mouldy™ in
appearance. How, though, can you be
certain that in the Panel you buy, sulphur is
entirely absent? The answer lies in the
twin names, either of which is borne by
every panel of the American Hard Rubber Co.
{Britain} Ltd.—the names ‘Radion’ and
‘Resiston’. Like the Hallweark on gold,
either of thesc naffies on a Wireless Panel is
your saleguard. They are a veritable
insurance against all panel ills, They mean
that a pane! bearing such a name is permanent
in its colour—now and in the years to come.
They mean that, in insulation, the panel is a
hundred-percent perfect; that it is non-
metallic, and its surface therefore is impervious
to moisture and dirt, and lastly that * Resiston
and * Radion * Panels will not warp, nor will
they split or break—they can be * worked ™
with absolute confidence.

Send fon the * Radion Book’

e it's Free !

Piuase send me free the * Radion Book " gizing
coastrustional delails of four unigue Receivers.
Thanks!

N TR . oo Bty . oo

kel e ST R

Aerican Hard Rubber Co., I.td,, 133, Fore §t.,, E.C.2

G.A.6381

the end of the vertically-mounted trans-
former and may be held down by a serew
ot bolt on either side.

N Crystal Set. ;
Referring to the Lodge “ N circuit,
I have a letter from a-reader who states

that he has used this circuit in a crystal

get with the choke acrial and has obtained
very good results. The circuit, he states; -
is a very easy onc to use in this way and -
the signals are distinetly louder than with
the ordinary tuped-aerial circuit. Readers
who are devotees of the crystal and want
somcething new to try may be interested in
experimenting with the above.

An Interesting Effect.

I wonder how many experimenters have
noticéd" tho effect which is sometimes
obtained when placing the loud speaker
in close proximity to the set. I am not
referring here to the L.F. microphonic
inflaence of the sound waves from the loud-
speaker upon the detector valve; that,
of course, is a very well known mﬂuenoe,
which sometimes leads to annoying L.F.
howling.

I am referring in this case to the induc-
tive and capacitative influence of the lond
speaker, considered merely as a large metal
object. I have-a set which employs two
stages of H.F. amplification and one stage

f L.F., the sct being used with a special
fmme acrial enclosed within the cabinet
and using a reaction system of rather a
peculiar kind. With this set, the placing
of the loud speaker on the top of the cabinet
has quite a pronounced influence upon the
volume obtainable. It is easy to see why
this should be so, for the loud speaker
is equivalent (it is an ordinary metal-
trumpet loud speaker) to a comparatively
large metal sheet placed in close proximity
to the reaction coil (which latter, in the
case under discission, forms part of the
frame aerial). Not only ‘does the loud
speaker cause a considerable change in
the electrical capacities inwolved, but its
influence upon the distribution of the
electra-maznet fields in the vegion of the
frame acrial must be considerable.

Compound Rheostats.

I notice that this scason quite a-pumber
of compound or multiple rheostats have
made their appearance on the market.
In some cases these consist of an arrange-
ment of two resistance elements which
may be used alternatively. "This recalls
that about two years ago the writer invented
a rheostat which employed two resistance
elements in a special way and another which
cmployed three resistance elements. The
number of different maximum resistances
which can be obtained with three resistance
clements is surprisingly large.

If I remember rightly, the number with
certain values of resistance was about 17. The
reader can easily work it out for himself, for
if we call the resistances A, B. C, we have
the following resistance values : A, B, C,
A and B in parallel, A and C in parallel,
B and Qin parallel, A, B, C, all in parallel,
A, B in parallel and the combination in
series with C, B, C, in parallel and the com-
bination in scries with A, ete, ete., ete.
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OULD youlike a Multi-Valve Receiver
ior 40/- down P In our Catalogue “P”
‘) are details whereby many well-known
Sets are obtainable on easy terms. Ac-
cessories foo! Our technical advice is
yours without charge. Write to-day to:

’mew clmeﬁ ?-'/A LC‘%'?YCROAD. EC1

“"FROM SCHOOL TO'PROFESSION

via Wireless.

No long expensive apprentideship, just RADIO
MARITIME.  TRAINING,-and your will be
placed in. o respomsible posluon Wﬁthin twelve
montiis, .n-po‘m ttal lnvesled ll rei,urned in his
salarywas a it must be
the '1‘ AII\I\G WITH T?;E “IRELFSS SERVIOE

1T~ -Write to Radio Maritime, Ltd.,
15 Bromlway Chambers, Hammersmith,
W 6 or to 26:27, St, Mary Street, Cardiff.

UNUSUAL BARGAIN, Brand new
TANGENT L.F. Transformers No. 6510. Ratio
3-1, Usual price 12/6. Our price, 7/~ post free.
Money refunded if dissatisfied.” Partridge &
Wilson, 217a,. Loughborough- Road. Leicesier.

——H.T. WET BATTERIES

DEMON CELLS

As recommeended in “Popular Wireless®
Angust 14th
6/6 per doz. 7/6 post free.
(Each cell registers 1'25 volts.
DEMON SACS & ZINCS
3/- per doz. 1/8 per doz.
(Carriage and packing extra.)
Small DEMON SACS with Brass Caps, 1/8
per doz. Zines for saine 1/- per doz. The Sacs
are specially prepared for H.T. 'Wet Batleries.
They are not flash lamp sacs, and are solely
manufactured by
THE DEMON BATTERY 00.,
59, Badlis Rd., Walthamstow, E.17
Fuctory 113, Chimuord Mount Road, E 4.
Telephone No. : Chingford 363.
Trade Enquiries Invited.

ECLDER

DON'T PAY MORE

AERMONIC cost o shilling less—and
they're better. Air-spaced. Anti-phonic.
Beautifully sprunz. High insulation.
Splendid new deslgn So don’t pay more
than 1/9. List of Aermonic Specialities
Free. If your dealer does not stock, andly to :

JAMES CHRISTIE & SONS, Le.
246, West Street, SHEFFIELD.
London Auenl

BULGIN & Co.,
10, Cursltor St., London, E.C.4

e e N
4 - ELECTRODE VYALVES

We nre the suppliers of ‘the genuine
U.C. d Thorpe valves, as specially
Iested Pand recommended by tho
:‘Unidyne *’ inventors and ‘*Popular
Wireless '* U.C.5 and Thorpe
X.4 (both delectrode 5 pm I 0/6
valves), each, post free...
Order direct from— Cash
with

LUDGATE RADIO CO., du
56, LUDGATE HILL, LONDON. E.C,%
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MULLARD
PeMs VALVES
GIVE YOU MOST
VALUE FOR MONEY

For 4-volt accumulator or 3 dry cells
THE P.M.3 (General Purpose}’

S '1 amp. 14/s
THE P.M.4 (Power) 0l amp. 18/6

For 6-volt accumailator or 4 dry cells
THE P.M.5 (General Purpose)

3 . 0’1 amp. 18/6
THE P.M.6 (Poch '0'l amp. 18/6

For 2«volt accumulator

THEP.M-1HF." 01lamp 14/
THE P.M.1L.F. 01 amp. 14/-
THE P.M.2 (Power) 0’15 amp. 18/6

These prices do not apply
in Irfs,h Free State.

THE MULLARD WIRELESS SERVICE CO LTD., MULLARD -HOUSE,

POPULAR WIRELESS

'I_‘he higher the figure of merit of a
filament the greater the efficiency
and the more you get for your money.
For the same input the wonderful
P.M. Filameént gives you twice the
out-put of the ordinary dull filament
and 20 times that of the best bright
filament,

Couple this with the huge life of the
P.M. Filament due to. its operating

témperature being as low as 18¢°

below the pyrometer scale and you

will understand why it pays to

de'm_apd i
MULLARD P.M. VALVES

WITH THE WONDERFUL
P.M. FILAMENT.

Mullard

THE -MASTER -VALVE

November 20th, 1926.
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