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Lotus Two-way
Coil Holder. In-
side mounting.
Left-

hand. 7/-
Patent No. 244251.

Lotus Buoyancy
Valve Holder
with Ter- 2/6minals.
Patent No. 256833.

Ye, you
mg

the famous

C7hreesoitte2
TO get the wonderful results
-I- obtained with the original R.C.
Threesome Set, you should use
identical components.

The Coil Holder used is a " Lotus "
Left -Hand Two -Way Coil Holder ;
the three Valve Holders are
" Lotus " Buoyancy Valve Holders,
with Terminals.

Wireless experts decided that these
were best for a very important
experiment ; that they would get
most out of the set on which de-
pended the very high reputation of
the famous Ediswan Valves.

They were not disappointed. YOU
will be more than pleased with the
R.C. Threesome's performance if
you fit " Lotus " Valve Holders
and Coil Holder.

From all Radio Dealers

mous
covioNco$

GARNETT, WHITELEY & CO., LTD., BROADGREEN ROAD, LIVERPOOL
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A SIMPLE CIRCUIT
FOR H.T. SUPPLY FROM A.C. MAINS
THIS circuit enables anyone with an electric light supply to dispense entirely

with H.T. batteries, thus avoiding the expense of renewals, which frequently
become necessary when using sets with three or more valves. The running
cost is extremely low, more than compensating for the slight extra initial
expense, whereas a reliable and constant H.T. supply is always available.

Marconiphone
and STERLING
Radio Components

CIRCUIT DIAGRAM

/20'

60,

6

Publication No. 416, "Circuits for Building Radio
Receivers," contains full particulars of the con-
struction of this unit, together with a circuit for
D.C. mains. Write for a copy to -day.

Head Office :

210-212, Tottenham Court Road, W.1

Some of the Required Components

MARCONIPHON 'E'N\
POWER

TRANSFORMER
For use with Marconi

Rectifying Valve.
DeSigned for experi-
menters who wish to
Make their own recti-
fiers for H.T. Supply

from A.G. Mains.

STERLING MANSBRIDGE
CONDENSER

For use where large values
of capacity are required, i.e.,
to stand presures up to t,000
volts. Supplied in capacities
ranging from  t mfd. to r o mfd.

Prices :
 2 mfd. 2/8 to mfd. 20/.

_

STERLING
- NON - PONG
Valve Holder, 2/9

Adapter 3/6

Price 30,' -

THE MARCONIPHONE COMPANY LIMITED
(Sole Agents for Sterling Telephone & Electric Co. Ltd.)

MARCONIPHONE
IDEAL CHOKE

For use in the smoothing
devices of H.T. supply
units to eliminate noisi-

ness of the mains.
Guaranteed for one year

against breakdown.

MARCONI U.5
Rectifying Valve

For use in all types of
smoothing circuits.
Incorporates a double
electrode system in one
bulb, thus providing
rectification of both
halves of the A.G. wave.)

Marconi House,
Regi:tered Office:

Strand, W.C.2
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"SAMSON"-The Powerful Twin
A "Hale" Receiver for Frame Reception

Designed by

PERCY W.

HARRIS, M.I.R.E.

Not everyone can arrange for
the erection of a good outdoor
aerial. This set will give good
loud - speaking results, using
only two valves, on either
frame or outdoor aerial-up to
ten miles in the case of the
frame and greater distances.

with an outdoor aerial.
The pleasing simplicity of the set is indicated
by this photograph. Note the convenient
position of the controls as shown above.

THIS reliable two valver is fully described by
Mr. Percy Harris in the February issue of the

WIRELESS CONSTRUCTOR (on sale everywhere on
Saturday, Jan. 15th). The constructional diagrams and
photographs make it a particularly fascinating set to
build. Other notable features in this fine issue include:-

The Home Built Basket Aerial, a Reinartz One Valver;
the Truth about High -Frequency Valves; the "Change-
over "-a novel and simple crystal receiver described by
Mr. A. S. Clark-a, Simple Three Valver, Rectifier Pro-
blems, Time -Saving Tips, etc., etc.

Wrreless
nstruct r

Edited by Percy W. HARRIS, M.I.R.E.

At all Newsagents and Bookstalls. Out on Saturday, Jan. 15th. 6'
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If it's a modern circuit it needs

these modern components

IGRANIC "XLLOS"
(Extra Low Loss)

COILS.

IGRANIC " XLLOS " (Extra Low Loss
COILS- are wound- in a special manner
which makes the self capacity and losses
extremely low. The windings are en-
closed in a sealed Bakelite shell which
excliides -dust and moisture and prevents
the coil being damaged, thus preserving
constancy in operation.
Pin and socket are separated by an air
space and the spacing between them is
adjustable from 9/16" up to 2". Made in
to sizes for wave -lengths from 220 to 3200
metres. PRICES from 8/9 each

IGRANIC CENTRE TAPPED
"XLLOS (Extra Low Loss)

COILS.
Igranic Centre Tapped " XLLOS " Coils
are particularly suitable- for modern
circuits and have a number of uses. Each
coil actually contains two inductances
which may be used separately or may be
joined in series to form a 'single coil to
which a centre tapping may be taken.
Similar in external shape and size to the
standard " XLLOS " coils, to which they
can be coupled.
Made in five sizes, Igranic Centre Tapped
" XLLOS " Coils cover a wave -length
range of approximately in) to 3350 metres.
PRICES from 7/- each. Mounting Base, as
shown, 4'8.

IGRANIC RDIGRAPH VERNIER KNOB AND DIAL.
The Igranic Indigraph Vernier
Knob and Dial is a handsome slow
motion dial which greatly facilitates
fine adjustment. Two scales of o to
too each arc provided reading in
opposite directions making the
Indigraph suitable for different
types of condepsers. Space is pro-
vided oppoSite the scale for record-
ing Station settings. The metal dial
acts as a shield against hand
capacity effects.

Price 2'/6 each.

WRITE FOR
THE IGRANIC
CATALOGUE
LIST No. R.43.

IGRANIC-PACENT S.L.F. CONDENSERS.
Tune by frequencies according to the
Geneva Plan with Igranic-Pacent Straight
Line Frequency Condensers. Plates are
of brass riveted together and soldered.
Minimum capacity is extremely low and
losses are negligible. Substantial bearing
gives smooth turning movement.

PRICES : 'o0o35 mfd. 14 6.
'0005 18, 6.

Also madc as Square Law
Condensers.

Igranic-Pacent "PRE SET" Resistors
have all the uses of Fixed Resistors, and yet are
as variable as rheostats. Their use instead of
rheostats lessens the cost of a receiver, and pre-
vents over -running the valves. They are suitable
for all types of valves, and the position of the con-
tact finger is easily altered. Made with resistances

of 6, to, 2o, 3o and so ohms, 1/8 each.

1GRANIC ELECTRIC C?
149, Queen Victoria Street, LONDON.

Works : Elstow Road, BEDFORD.

For all tuning use the
IGRANIC INDI-
GRAPH VERNIER
KNOB AND DIAL-
the ideal slow-motion
control - Price 7/0.

eig
Expensive now machinery winds Watmel Chokes far
better-each turn of wife exactly parallel with cotton

between each layer. Remember
Watinel Auto - Chokes h a v 'e
transformer volume with Choke
purity.

AUTO -CHOKE
The Watmel Wireless
332a, Goswell Rd., London, E.C.1.

Telephone: Clerkenwell 7990.
leepresenialive for Lanes., Yorks.

and Cheshire!.
Mr. S. B. Levee, 23, Hail Icy Sr.,

Levenshulme,

FOR BEST RESULTS

USE W B
ANTI -PHONIC

LOW LOSS
VALVE

H LDERS
PRICE

With Terminals
213

With Tinned
Soldering Tags

21 -
If unable to obtain from your dealer write direct.

Manufactured by WHITELEY, BONEHAM & CO., LTD.,
-Duke Street, MANSFIELD. NOTTS.



1176 Popular Wireless, January 15th, 1927.

WHY PAY MORE THAN DOUBLE
or for a valve set, when you can get as

MAGNETIC MICROPHONE
"NO CRYSTAL SET

Not only will this marvellous
device give really good LOUD-
SPEAKER RESULTS from
CRYSTAL RECEPTION of
average strength, but it is

absolutely the ONLY means
of incieasing the strength of
weak signals in HEADPHONES

without using valves.

Works perfectly on one or
two dry cells.

A BOON TO DEAF PERSONS

EQUALLY EFFICIENT G1V
VALVE SETS

IF YOUR DEALER CANNOT SUPPLY
ORDER DIRECT FROM SOLE
MANUFACTURERS AND PATENTEES.:

IS COMPLETE WITHOUT THIS

for other amplifiers
good results with THE

BAR AMPLIFIER
(Patent No. N5581/25.,

WONDERFUL ATTACHMENT."

NOT a Microphone Button.

NO
Valves, Accumulators

H.T. Batteries.
Fragile parts.
Distortion.

Simple as A B C.

or

MICROPHONE AND OTHER PARTS OF
AMPLIFIER SUPPLIED SEPARATEL1/

FULLY ILLUSTRATED LISTS FREE

r
NEW WILSON. ELECTRICAL MANUFACTURING CO., LTD.,

18, FITZROY STREET, EUSTON ROAD,
' LONDON. W.1 'Phone Museum 8974.

COMPLETE AMPLIFIER as
shown PRICE post free 38/
3 -volt DRY BATTERY lasting
over three months 41- extra.
No other accessories required.

(Two-thirds
actual size.)

, DELIVERY BY RETURN FROM STOCK.
EVERY AMPLIFIER GUARA:VTEED,

YOUR
REQUIREMENTS

fully met
by the

EELEX
Treble Duty Terminal

and

Standardised Plugs
,scPc,and

( °
Sockets System

INVESTIGATE
for yourself by

writing for

List P.W.IO.
O

This System is used and advised by all the Leading Wireless Journals.

EELEX HOUSE
118, Bunhill Row, E.C.

Phone : Clerkenwell 9?82,

CCM, 0C1041=5 0000=1)0

O

0

Read what an
Army Wireless Expert
says of this wonderful

Loud Speaker !

READ THIS
DESCRIPTION

the Allhall Loud Speaker
:tends 21 ins, high and
sac a depth of 14 ins.
:rom back to front; the
sale is 6) ins. overall
and Is finished in iced
black lacquer, relieved by
a nickel plated diaphragm
control, and supplied
complete with long plug-
in cords. The neck is of
iced black lacquer, and
3 nickel screws secure the
horn which is finished in
matt black and has a
laze 0114 ins., ensuring
-esonance and volume

0

0
e

o - e

0 0

"

490,5hudehill. anchester:,
Engineers
M

remise $

ic=a0azachazaec000go0

HAVE been making a
comparative test of the
Allhall Loud Speaker'

against a famous five -guinea
model. I find the Allhall'
compares very favourably with
it ; sb much so, in fact, that
from the next room it was
impossible to tell when a change-
over was made."

MONEY BACK GUARANTEE

Buy one, try it, and if you are not
satisfied send it hack within 7 days
and your money is returned with-
out any questions being asked.

ONaireable from all Radio Dealers.
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TYPE
C2

The only
full sized
full toned
instrument

for
3 :0:0

THAT is what you will probably say,
and certainly think, after you have

bought a B.T.H. C.2. Loud Speaker. It is
right in tone. right in volume, right in ap-
pearance, and especially right in price.

It is a full-sized instrument, 24" high with
a 14" flare, giving an ample volume of sound
for any living room of average dimensions.

LOUDSPEAKERS

BRITISH MADE
2608A The Brithh Thaw m-Hourat Oa Ltd.
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Centre:
Capt. Barnard and the
assistant editor of
' Amateur Wireless."

Above:
The" Wireless World"
man retrieves one of the
dropped Cossor Valves.

"The world's most sensational Valve test"

Cossor Kalenised filaments
unharmed after 500 feet
drop from aeroplane

XTRAVAGANT claims and
.1.:1 bombast have never found a
place in Cossor advertising. To
demonstrate the immense strength
of the new Cossor Kalenised fila-
ment we looked for deeds -- not
words. We determined to convince
the public that  through recent
improvements the Kalenised fila-
ment is now practically indestruc-
tible. And so we asked for the
co-operation of " Amateur Wire-
less," " Popular Wireless " and
" Wireless World."

When we told them our plan of
dropping twelve Cosscr Valves
from a height of 500 feet they were
frankly incredulous. It can't be
done," they exclaimed, " no valve
in the world could stand such a
drastic test." But, knowing the
vast strides made by our chemists
during the last few months, we
had confidence that the new Cossor
Kalenised filament would withstand
even this amazing abuse.

On December 20th at Stag Lane aerodrome
this epoch-making test took place. Twelve
Stentor Two Valves-previously sealed
within their boxes without cotton wool
or corrugated paper-were dropped from
an aeroplane at a height of over 500 feet.
One valve was lost owing to the high wind
but in each of the remaining 11 valves the
Cossor Kalenised filament uas unbroken.
One of the valves hit the tail plane with
terrific force and was smashed. But even
this filament was found to be intact.
This remarkable test from start to finish
was. directly supervised by the Technical
Press and the sealed valves were afterwards
opened and tested by them at our Highbury
Works.

cfThis test was
carried out
undcr the direct
supervision of

3 'Amateur Wireless'
'Popular Wireless'
`Wireless World'

-vide the -Press.

What this test means to you
Here is unanswerable proof of the tremen-
dous strength of the new Cossor Kalenised
filament-proof that every Cossor Dull
Emitter will give long and enduring service.
Of equal importance is the fact that the
Cossor Kalenised filament never becomes
brittle in use. This is because it gives off
a terrific electron emission without visible
glow. Heat has been practically eliminated.
The Kalenised filament never loses its
emission through over-running-any Cossor
Dull Emitter can be operated from a fully
charged accumulator without a rheostat
without harm. Remember the wonderful
Kalenised filament is to be found only in
Cossor Dull Emitters-no other valve
has it. Do not accept a substitute-no
other valve is so strong or can give such
economical service.

TYPES U PRICE 3
Cossor Point One

210H for H.F. usa 14,f -
210D for Detector 14/-

(2 volts '1 ampere)
Cossor Power Valves

Stentor Two . 186
(2 volts '15 ampere)

Stentor Four 186
(4 volts 1 ampere)

All above Valves fitted with Cossor Kalenised
Filaments

ssor s e rt vh ee s yao luv el o nhgiecshl:
Adtt. of A. C. Cossor, Ltd.. Highbury Grove, London. N.5

Gilbert Ad. YG60
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Incorporating "Wireless."

RADIO NOTES AND NEWS.
Rugby Opens the Ball --The Auto Back-patters-A Zad Ztory--The Public Mind-Dublin

Calling-A Mystery Solved-Cheerio, Pharaoh !- That Next War---" Over There-''

Rugby Opens the Ball.
I SAID 1927 would be a " bumper," and

sure enough the young year opens in
promising style with a telephone

service to the States at £15 a touch! They
tell me the speech obtained compares
favourably with many a long-distance wire
performance. But .I do not understand the
secrecy claimed for the service, and doubt
whether the claim is official ; if it is, I should
like to know -how- secrecy is obtained in
broadcast telephony. Well, there you are !
Get out your. fifteen Treasury notes, work
them well down the slot-and you can
have a chat with Henry Ford or Harold
Lloyd.

The Auto Back -patters.
THE Second Report of the Wireless Tele-

graphy Commission could be reason-
ably described as the camouflage on a

white elephant, for it is a canticle in honour
of Rugby, and as two-and perhaps three-
of the four signatories were intimately con-
cerned with the design and/or_ construction
of the station and the remaining one is the
P.M.G. himself, I don't think "auto
back -patters " is at all an inapt title.

What Are the,Long Waves Saying ?
ACCORDING t o

the Report they
are saying that

Rugby's sianals have
been heard- " all over
the globe." So have
Mr. Marcuse's, but
Rugby has twelve
820 ft. masts (or 2,400
tons of steel), 27
miles of aerial, 120
miles of " earth " wire,
a three -storey building (103 ft. by 42 ft. by
GO ft. high) for the wireless plant alone, and
can push 500 kilowatts into the aerial. All
this, my brothers, at the beginning of the
era of short-wave wireless, with the income-
tax weighing like lead and the penny post
costing us three ha'pence. Hence the
Report-to gloss over the fact that except
for the Beam stations the Post Office has
got a slightly passé white elephant in its
W/T Dept.

Have You Heard These ?

THIS
Week's Optimist : The beginner

who bought a crystal set-and a
Maori dictionary..

This Week's Careful Body : The man who
asked the P.M.G. whether, if he plugged one
ear with cotton wool, he could have a
licence for five shillings.

This Week's Grandma : The dear old lady
who, on being subjected to a bad demon-
stration of the Croyland Abbey bells by her
grandson's 10 -
valve distorter,
said she could
distinctly hear
the bats in the
belfry.

she had enjoyed the wireless, "especially
them Zincoplated Orphans playing a bit of
Sandow and Eliza ! "

The Public -Mint}.
'TALKING about " B.B.C. programmes -
1 and I do a lot of it-what about that

item on New Year's Eve ? (It's
harking back, I know, but not far.) Do
 you remember the 'wordy duel between
" The Spirit of the Public Mind " and the
Discontented Listener, John Somebody ?
Wasn't it rich ? And didn't the Listener
rag the Spirit beautifully ? Of course, the
whole item was an attempt on the part of
the B,B.C. to smite all its critics one final,
crushing blow. But I am positive the

majority of those who
heard it would giVe
the cigar (or nuts) to
the Listener --"on
points." He was no
fool, that lad. Oh,
and I observed that
amongst all the star
turns served up in
order to show John
Somebody what a
gratuitous grouser he
was, there was no
Chamber music ! Good
enough !

Mr. E. H. Shaughnessy, MJ.E.E., of the P.O., who was largely respons.ble for
transatlantic telephone service.

A Zad Ztory.
THE writer of a letter to a daily news-

paper said he was pierced to the
marrow the other day because a

Wicked Uncle announced a song as " Old
Lang Zyne." How zilly ! Being a B.B.C.
man he should have said " Old Long Since."

.'Put, I say, it doesn't take much to horrify
Rome people, does. it ? I wonder what our
sensitive friend would do if he heard our
" daily " saying (as she did recently) that

the inauguration of the recent

Dirty Work.
THE first blot on

my New Year
was dropped by

ono of the " P.W.',
technical staff, who
hid himself behind an
experimental model of

a super -Anodyne and inquired whether now
that the managing director of the old B.B.C.
has been-Ipublicly honoured he might be
called a Laurel Reith !

iff
Another One " On the Air:"

MR. C: R. GREEN, 32, Aldridge Road
Villas, London, W.11,' having re
ceived permission to oscillate ou

purpose, proposes to shake up the Anti
(Continued on, next page.)
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NOTES AND NEWS.
(Continued from previous page.)

podean ether, using the call letters 5 GN.
No wave -length or other details of trans-
mission given. So you may come across
his signals by chance.

Dublin Calling.
THE Editor of " The Irish Radio and

Musical Review" (179, Great Bruns-
wick Street, Dublin) reminds me that

the Dublin station (2 RN) now works on a
wave -length of 319.1 metres, and asks
listeners for reports on its transmissions.
Now then, knights of the cat's -whisker,
there's your meat. By the way, after
having heard so much of recent months
about the great gulf which is fixed between
" radio " and " music," it is refreshing to
see the two wedded together in one pub-
lication. Evidently in Ireland there is an
entente between the " fans " and the
fiddlers and pianners.

a
A Mystery Solved.

HA!  the game is up and the mystery of
Daventry is solved. We knew quite
well that Daventry is pronounced

" Daintry " ; so did the B.B.C. And yet
they continued to say " Day -en -try," to
our astonishment. We wondered what the
B.B.C. Advisory Committee on spoken
English would do about it. But the secre-
tary of the committee has now explained
that had " Daintry " been adopted it would
have been impossible for French and Ger-
man people to identify " Daintry " with
" Daventry." Bless us ! What a reason !
As weak as seven days ! Well, of course,
if that is the criterion of the committee, we
shall he hearing some queer sounds from the
announcers, such as Aperteen," " Ool,"
and " Blimmuss." Awfully kind of the
British B.C. to tamper with " spoken
English " for the sake of Gauls and Teutons
-what ?

" Farewell, Romance."
THE old wind -jammers are disappearing

from the face of the seven seas, and
with them Romance-for those who

never sailed in one. Now the old romance
of whaling has had
its death -blow, for
the whaling vessels
are being fitted with
radio. Marconi sets of
1 kw. power, speci-
ally designed for
being worked by a
harpoon - gunner in
full kit, have been
fitted to all the ships
of the Southern
Whaling and Sealing

Sir Alexander Roger, Chair- Co., Ltd. They areman of the Telephone De-
velopment Assoc. who was operated by stout
one of the first to speak to levers which are
New York by means of the easily manipulatednew telephone service.

by heavily gloved
hands, and reception is by loud speaker. The
" C. A. Larsen" has been heard 2,000 miles
away by the "Sir James Clark Ross," on
telephony, with a wave -length of 400 metres.
Well, by the time they get to bagging the
whales with a death -ray I guess the bottom
will be out of fishing as a fine art.

Piracy a Back Number.

YES,
sport ain't what it was, as the fox

said when they fitted the hounds
with direction -finders. Even piracy

has gone phut, for radio broadcasting being

now a mere sub -section of the wireless sub-
section of the telegraphy section of the
engineering branch of the Post Office, the
collection of the licence fees becomes as dull
and deadly a process as that of "stinging
for income-tax." -The radio " pirates " have
little hope now,
for it is mooted
that special ma-
chinery has been
devised unto their
undoing. So all
that remains to
the " something -
for - nowt " bri-
gade is to drop
radio and collect
stamps-or bang
twenty sa.xpences
every annum. I
believe some of
'em would rather
emigrate to Greece, where there is no broad-
casting.

Good News from Mexico.
IT is reported that the Mexican Govern-

ment is about to spend 8,000,000
dollars on the improvement of its

telegraph and wireless systems. Doubtless
they are going to make the windows of the
offices shot -proof, and to employ some living
operators in place of the late perforated
staff. (R.I.P.)

Cheerio, Pharaoh !
THE Marconi Co. is going to brisk up

the land of Tut. It has bought the
Post -Office station at Abu Zabal, and

is going to shove a " Beam " in the Sphinx's
eye. So mote it be. It is also going to

-TE SHORT WAVES
" I should like to make it clear that I am not F.

E-- objecting generally to this remarkable inven-
= tion."-(Sir Thomas Beecham, on " Wireless " E
E- -Evening Standard.)
E We understand that the B.B.C. is overjoyed.

= Waggling of the ears is being recommended =
E- as an aid to beauty. It is a useful accomplish-

ment, too, if wireless headphones are found to E.
= be a trifle tight.-(London Opinion.)

= Headline in Daily Paper : " Wireless Works." =
= A correspondent wrote the other day to ask
= - ns when.

= Radio comedy will never be really popular E
= until somebody invents a method of broad- E-_
= casting a custard pie.-(Ideas.)

But though a sob that tears his heart,
He possibly may fetch,

*
The wireless pirate sits alone,
A furtive soul is he.
His horrid deeds must not be known,
And though he listens tree
To song and taco, the fellow has
Momenta of agony. . . .

Sir W. Mitchell Thomson, the
P.M.G. under whose auspices
the new wireless telephone
system has been inaugurated.

He still pursues his wicked part
Till the abandoned wretch
On some sad day is led away
To do his seven stretch.

(" Touchstone," Morning Poo.)

77- A reader who wishes to build a set for use -
E in India has written to us as follows :

Mitigation of atmospherics; DX's are awful
E " Notes on the following would be useful : E

out there."
= Many other readers are not so reserved in

their descriptions !

shrinks the earth !-(Headline,
= Provincial Paper.)
E.: The country amateur who had to walk six =
E miles to get his battery recharged said this was
E a fallacy.

= Listeners witho ut licences never hear any
E good of themselves:

111111111111111111111111111111111111111111111111111111111111111111!11111111117-:

give the " Gippies " a real wireless tele-
graph service.- And doubtless the Sphinx
will go on smiling as it broods over the sight
of the descendants of the Pharaohs listening
in to a- ukelele -saxophone fox-trot or a talk
on excavation in the Valley of the Kings,

That Next War.
DON'T say I didn't warn you. If you

want to have peace in the next war
go to Andorra in the Pyrenees and

keep goats. Mr. Elmer Ambrose Sperry
has been awarded the John Fritz gold
medal, which is the highest award in the
United States engineering profession. Why ?
Because he -can control aerial torpedoes by
wireless. And for a distance of thirty-five
miles he can direct them unerringly against
the target. Gollies ! I'll have to invent a
wirelessly controlled target-which can
dodge Elmer's bombs. (Don't Trouble : Ed.)

Kindness to Aerials.
THE 45 kilowatts broadcasting station

which the Marconi Company is build-
ing at Lake Vattern, some miles south-

west of Stockholm, is a model of kindness.
Even the electrons are to be kept warm.
The facts are that in winter there is a pest
called " silver thaw," which coats the aerial
with ice to such an extent that the wire
would break with the added weight unless
some means of melting the ice were provided.
So arrangements had to be made whereby a
current is sent through the aerial wire
sufficiently strong to cause the wire to
become hot. This was, I believe, first done
when the Glace Bay (Nova Scotia) station
was built, many years ago, after Senatore
Marconi had proved the possibility of wire-
lessing across the Atlantic. Cold and
" silver thaw" were then unforeseen
enemies of radio.

" Over There."
AFRIEND of mine has just returned

from those Yewnited States, where
he went to find out what they are

doing over there in radio. You will be
interested t o
know that cry-
stal sets are
obsolete, a n d
that there is not
much doing in
any sets with
less than four
valves. The
whole country is
divided between
super -bets and
neutrodynes.
"All mains"
sets are com-
mon, thanks ter
thc. general pre-
valence of uni-
form A.C. mains
supplies. Valves are sold at about 8/- apiece.
Cabinet multi -valve sets, with all -mains
drive, enclosed loud speaker, and special
power -amplification stage, can be got for
about £100. There are two picture theatres
in New York playing to crowded houses
which feature wireless -synchronised films-a
five-year advance on us, I calculate. But
then, we are verging on television. Portable
sets are a drug on their market, and a six -
valve set can be got for EC. Thinking it
all over, i druther be a blooming Britisher,
nevertheless. ARIEL.

Mr. J. C. Stobart, who broadcast
the much discussed "Grand Good

Night " on Christmas Eve.
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THE Hale circuit, which was first intro-
duced to readers of this journal in
November last, has proved so im-

mensely successful that mans constructors

.-6 r PERCY W. HARRIS

broadcast band), and this is coupled induc-
tively to the- grid eon (which for the lower
broadcast band can be a No. 60 or 75).
For convenience in experimental work, I
have placed these coils in a coil holder
which, in the photograph, happens to be a

three -coil form,
although, the third
socket is not used.
It is not necessary,
however, that the coils
should be movable in
relation to one another,
and the two sockets
can be of the ordinary
fixed board -mounting
type, placed fairly
close to one another.

The aerial coil is of
the ordinary type,
while the grid coil is
of the centre -tapped
variety, obtainable
from several makers,
including Lisson and

Gambrell. The variable condenser is con-
nected across the whole of this tapped coil,
one end of this coil being taken directly to

have wondered what additional efficiency
" can be gained by adding a stage of H.F.
' In response to a very large number of

letters asking for particulars of how to add
such' a stage, I have carried out a number
of experiMents, the results of which are
given below. -

At first thought, it might appear a very
simple matter to add one of the conventional
H.F. stages to the Hale circuit, but in

' practice, as many readers have found,
difficulties occur. Some of these diffi-
culties vanish on close investigation, and

' when we realiSe that the adjustments of
the original Hale circuit no longer hold
good when the aerial is removed.

The H.F. Stage.
Incidentally, the H.F. stage which I have

built up to precede my experimental Hale
receiver is applicable at once to any other
set, without any alterations to its wiring,
for the output terminals of the amplifier
are connected directly to the receiver in
place of the usual aerial and earth wires.
Let us first of all examine the theoretical
diagram.

Fig. 1 shows the theoretical circuit in
conventional form. The aerial is connected
to a plug-in coil (25, 35 or 50, according to
your aerial, when used on the ordinary

In response to a large number of fi

requests from readers Mr. Harr is I
has specially designed an H.F.
amplifier for attachment to the

Hale receiver.

the grid and the other end to a neutralising,
condenser. The centre tapping of the coil
is taken to the negative filament leg of the
valve, and the plate of this valve besides being
connected to the neutralising condenser.
goes to a radio -frequency choke (through it
to positive H.T.), and to one terminal of a
0003 mfd. fixed condenser. The second
terminal of this condenser carries a flexible
wire for connection to any set to which it
is desired that the H.F. stage should be
joined.

Neutralised Circuit.
The circuit used is that known as the

Rice " bridge? circuit, and can be adjusted
for complete stability. The object of the
radio -frequency choke and the fixed con-
denser is to enable the output side of the
amplifier to be connected to the aerial
terminal of the Hale or other set without
the necessity of any high-tension current
flowing through its normal aerial windings.
If, however, the aerial of the set to which this
H.F. unit is joined is tuned and inductively
coupled to the grid of, the next valve, and
there is no direct connection between the
earth terminal and the battery of the second
set, the radio -frequency choke and the
fixed condenser can be dispensed with. Tho
plate of the H.F. valve is then taken to the
aerial terminal of the set, the earth terminal
of which is connected to A.T. positive.
However, many sets have the aerial directly
connected to the grid, and the earth to the
filament, and if we were to use the direct

(Continued on next page.)

The exper mental Lisle receiver with valve coils and bias battery in 1;osition.
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arrangement just referred to the H.T.
battery would be shorted to earth. The
use of the radio -frequency choke feed,
together with a fixed condenser as shown,
obviates this trouble.

From a large correspondence it would
appear that POPULAR WIRELESS has re-
cently added many readers to its already
very large circle, and a number of these
have not seen the original Hale circuit, as
published last November. In order to
carry out my experiments, I have fixed up
a very simple single -valve " Hale " on a
baseboard, the circuit for which is shown in
Fig. 2. Here again we have a coil holder
with the aerial directly connected to the

tea

grid coil, the reaction coil being placed in
the movable socket. The circuit, as readers
will see, is the same as that recently
published in POPULAR WIRELESS, and as
the make-up is of an experimental nature,
a board is used with the greatest simplicity.'

The Hale Connections.
Notice that the L.F. transformer connec-

tions are unusual in the Hale circuit, the
I.S. being connected to O.P. and to the
aerial coil, while I.P. goes to one terminal
of the crystal detector, the other terminal of
which is joined to earth. A grid -bias
battery is interposed between the tuning
coil and the filament of the valve, negative
being connected to earth and positive to

the filament. From the plate terminal of
the valve a lead goes 'to the reaction coil,
and from this last to the telephones or
loud speaker. A 001 mfd. fixed con-
denser is joined from one
terminal of the telephones
to the negative L.T., the
other telephone or loud-
speaker terminal being
taken to positive H.T.,
which in its turn is
shunted by a 1 mid. con-
denser taken from positive
H.T. to negative L.T.,
thus shunting both H.T.
and L.T. batteries.

Many readers will
already be well acquainted
with the operation of the
Hale circuit, but for those
new readers to whom this
is the first introduction,
the following practical
points will be of interest.

The valve used with
the Hale circuit should
preferably be of the power -
valve type, as the set is
capable of giving very
strong signals from the nearest station, and
unless a suitable valve is used, distortion
will occur. A voltage of from 100 to 120
is recommended and I have found best
results are given by one of the semi-
permanent types of detector, rather than
with the cat -whisker type. However, a
wide variety of apparatus is possible with
this set, and the excellent results with anany
different components have already been
published in this journal.

To operate the Hale circuit, proceed as

The H.F. unit designed for attach-
ment to the Hale receiver. Although
a three coilholder is shown this is
not necessary, one to take two coils

only being required.

follows: Open out the reaction coil so that
it is well away from the aerial coil (having*
joined aerial and earth as usual) and join
the telephones or loud speaker to the ter -

Another illustrationof
the Hale receiver showinx
th3 layout used ty the

author o! this article.

minals marked in the diagram. Join up
your batteries and set the filament resist-
ance to a suitable value for the particular
valve you are using. If this is a small
power valve with 120 volts on the plate, join
up the grid -bias battery with about 41 or 6
volts, for the time being, and make sure
that your two crystals are in contact. Tune
in the nearest station in the usual way by
means of the variable condenser, and
gradually bring up the reaction coil against
the aerial coil to see whether the signals
increase, as they should do. A point should
be reached when the set begins to oscillate,
when you will, of course, slack off at once,
It is preferable, by the way, to undertake
these tests on the test signals which are
often given after the normal service has
closed down. For example, test signals are
regularly sent out every Friday night from
2 L 0 after " closing -time."

Careful Crystal Setting.
If you do not succeed in getting oscil-

lation, or if oscillation control is not smooth,
try resetting your crystal. A careful setting
of the crystal is an important part of the
operation of the Hale receiver, and, once a
good position has been found, it will be
retained for a considerable time. A little
practice in setting the crystal of the Hale
receiver will -soon show you that marvellous
results can be obtained with this set, which,
incidentally, should work a loud speaker at

"Ponlinued on near page.)
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good strength up to quite twenty miles from
a main B.B.C. station, using an average
aerial.

We will now consider the attachment of
the H.F. unit. Having satisfied yourself.
that the ordinary Hale receiver is working
properly, remove the aerial and earth leads
from this and connect them to the aerial
and earth terminals of the H.F. unit. Take
the flexible lead from the fixed condenser
of the H.F... unit to the aerial terminal
of the Hale, and leave the earth terminal
free. It is necessary in this case to use the
same accumulator for both sets ; the same
H.T. battery can also be used.

Connecting the H.F. Unit.
As the aerial and earth are no longer

connected to the original Hale receiver, you
will have to place a larger coil (say a 60) in
the grid -coil socket, of the Hale. Set the

violent self -oscillation may take place.
While the Hale circuit will introduce con-
siderable damping, it is not wise to rely
upon this, and it is very difficult indeed to
obtain satisfactory working with such an

arrangement.
Although for con-cr y 4 0

x0ef 1 e4,.rf
5764,/, s S71

RFC.
\I/

.0003

fic.3

venience of experi-
mental work the H.F.
unit has been made
up without a panel,
readers will see that a
very slight change is

756R/0 necessary in order to
make up this set in
the conventional form.
If such a type of re-
ceiver is desired I
would suggest that the
coil sockets be" both
fixed in the H.F. am-
plifier, thus cutting

LT- out one adjustment
and that the condenser
be mounted centrally
on the panel in the
usual way. The general

lay -out of the parts inside the box can be as
shown in the present receiver.

In order to show readers the theoretical
connections of the anode circuit of the H.F.
valve and the grid circuit of the Hale
receiver when they are coupled, I have

74"

aerial coil of the H.F: unit fairly close to the
grid coil, and by manipulating the tuning
condenser again tune in your nearest
station. The set will probably be very
prone to oscillation, so carefully adjust the
neutralising condenser turn by turn until
the set becomes stable again. When this
neutralising condenser has been properly
adjusted the original reaction setting of the
Hale set will be the best, and you will get
no self -oscillation in the H.F. unit.

My experiments have shown that the
ordinary small power valve (not necessarily
the H.'. type) works excellently as the
H.F. amplifier, and about 80 volts will be
found to be suitable for H.T. Remember
that the tuning with this combination is
exceedingly sharp and that alteration of the
coupling between the aerial coil and the
grid coil of the H.F. amplifier may cause
you to lose a station until you retune.

In Conventional Form..
Most trouble found in adding a stage of

H.F. to the Hale receiver has been due to
the fact that unless the H.F. unit is of the
neutralised type great difficulty is found in
getting stability in the Hale, as the grid -coil
circuit of the Halo acts as if it were in the
plate circuit of the H. F, valve, and when in
tune with the grid circuit of this latter valve

shown in Fig. 5 the essential parts of these
two circuits, from which it will be seen that
the path of the H.F. oscillations- from the
H.F. valve is through the grid coil of the
Hale receiver, through the grid -bias battery,
and thus back to the common negative
filament. This will explain why no earth
connection is necessary on the Hale receiver
when the H.F. valve is placed in front of it.

Remarkable Increase of Strength.
As previously indicated, this H.F. unit

can be placed in front of any existing
receiver, providing a common L.T. battery
is used, and it will be found to give a very.
appreciable increase of signal strength on
distant stations. When this H.F. stage is
added to the Hale, the increase of strength
on distant stations is very remarkable. For
example, a quick change over showed me
that on a night when Madrid was just
audible close to the loud speaker with a
singlervalve Hale on a good aerial, the
addition of the H.F. amplifier brought it up
to quite reasonable loud -speaker strength
for the ordinary room.

For long-distance work the great advan-
tage of the H.F. stage in front of the Hale
is that it is not necessary to use much,
reaction amplification to get these distant
stations, and for this reason the quality
is greatly improved. When the limit of

(Continued on next page.)

A further view of the Hale Unit. The bias battery has been
placed in the background so that the position of the crystal

detector can be clearly seen.
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CORRESPONDENCE
Letters frem readers discussing interesting and topical wireless events, or recording
unusual experiences, are always welcomed ; but it must be clearly urdsrstood that
the publication of such does in no way indicate that we associate ourrelves with the
views expressed by our correspondents, and we cannot accept any responsibility for

in!ormation given.-Editor.

A QUESTION ANSWERED.
The Editor, POPULAR WIRELESS.

Dear Sir,-Re Mr. Manly's enquiry in the corre-
epondence columns of your December 18th issue,
the station in question is K D K A of the Westing-
house Electric Co., East Pittsburg.' This station has
been working on 64 metres for sonic time, and is a
very useful help in calibrating a short-wave set, as
its wave -length is kept remarkably constant.

Mr. Manly would be well advised to try for 2 X A. F
of the G.E.C. on 32-7 metres on Saturdays and
Tuesdays from 11 p.m., G,M.T., onwards,

This station is remarkably easy to pick up, and
considerably louder, generally, than K D K A.

Hoping to see more of " P. W." devoted to short-
wave work and amateur research work.

Yours faithfully,
R. MACKLEY,

84, Torrington Street, Grimsby.

RE LECLANCHil WET H.T. BATTERIES.
The Editor, POPULAR- WIRELESS.

Dear Sir,-Probably a lot of your readers who
have constructed " Wet H.T." have found that they
get considerable trouble from electrolyte creeping,
thereby shorting the battery and, of course, lowering
the insulation of the unit. Sugar has been suggested
as a remedy, but I have never found this very effec-
tive.. I therefore suggest that they pour a little THIN
lubricating oil on top of the electrolyte. This will be
tound to stop all creeping. -

Only a very thin film of oil is needed.
Tru,sting this will help many, and wishing " P.W."

all good wishes.
Yours faithfully,

CYRIL E. CATER, A.M.I.R.E.
123, Newland Avenue,

Hull, E. Yorks.

SOME COMMON FAULTS.
The Editor, POPULAR WIRELESS.

Dear Sir,-An article which appeared in last
Thursday's issue of POPULAR WIRELESS entitled
" Some Common Faults " calls, I think, for comment.

The article is apparently intended for new recruits
to wireless, to whom it might be somewhat misleading
on one to two points.

Your contributor begins by stating that an H.T.
dry battery shOuld be tested with a flashlamp, and
faulty cells should be shorted. A flashlanm obviously
cannot give any useful Indication of the state of an
11.77. battery for wireless reception, as, although some
three -volt tappings may give little or no visible
glow in a flashiamp, they may give a perfectly steady
current at the rate demanded by a receiving get.
I suggest that a voltmeter test would be much more
satisfactory, especially if the voltmeter has a fairly
high resistance. Tile really defective cells can be
shorted, but I think that the addition of a large
Mansbridge condenser across the H.T. battery will
sometimes effect a considerable improvement.

He next deals with the accumulator. In this
respect I, of course, agree with Min, but a clearer
way of expressing it would be that the voltmeter
will not give a reliable reading unless it is connected
across the battery whilst the battery is delivering
normal current to the set.

As regards the paragraph dealing with fading, I
do not see how this can be caused by geographical
conditions, which, rtake it, means one's location.
One may be in a snore or less " blind spot," but I
should imagine that only atmospheric conditions
affect actual fading.

He advises that valve pins should be scraped,

-0- -4-0-4,- ..... *
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sensitiveness is required, the use of the H.F.
stage in front of the Hale with careful
reaction setting on the Halo gives remark-
able results, and the two -valve combination
so produced has distance -getting powers
which few people would credit if they have
not tried it.

and I suggest that the valve holders occasionally
need similar treatment in order to obtain good contact
with the valve pins.

--

The anode voltage of the L.F. valve should, your
contributor states, be " 100 volts or so." This, I
subinit, depends upon the type of valve used, and, if
there is more than one L.F. stage, also upon its
position in the set. Instructions on this point,
however, frequently appear in your excellent
periodical, of which I am a regular reader.

Other common sources of trouble which I have
encountered are the external aerial -earth switch,
which at times gets wet and dirty, and should be
periodically cleaned ; and extension wires, which cause
a capacity or leakage to eartli, thus throwing the set
out of adjustment or causing a drop in volume when
plugged in. I have found that a way out of the latter
difficulty is to use loose -coupled or aperiodic aerial
tuning.

I cannot conclude without saying that the contents
of POPULAR WIRELESS are usually of the highest
order, and I hope that the progressive policy of

P.W." will be continued.
Yours faithfully,

ERNEST II. J. Etre,
0, Charles Street,

Barnes, S.W.i3.

Another photograph of the Hale H.F. Unit.

D.C. ELIMINATORS.
The Editor, POPULAR WIRELESS.

Dear Sir,-As your paper has
recently given some prominence to
H.T. Battery Eliminators, perhaps
my experiences with one of these
instruments on D.C. Mains may be
of interest.

Prior to the installation of the
Eliminator; clicks could be heard in
the loud speaker every time a house
switch was turned on or off.

Since fixlng'the Eliminator these
clicks are slightly. louder, but when
listening to.Daventry the reception
is marred by a number of shnilar
noises occurring every few seconds.

My conclusion is that these latter
noises are due to the switching on
or off of electric lights in the neigh-
bourhood, and that the . natural
wave -length of the local electric
lighting circuit must be approxi-
mately l600 metres, since the noises
are not heard on the lower B.B.C.
wave -lengths. This theory is further
strengthened by the fact that this
evening, before the Daventry trans-
mission commenced, the set was
tuned to approximately1,600 metres,

ee and noises were heard which corre-
%e spond to those usually caused by an

electric Meter. Increasing or de-
creasing the wave -length by means
of the variable condenser resulted
in a decrease in the voliune of the
interference.

Have any of your readers had a
similar experience, and if so have
they found a cure ?

Yours faithfully,
" E. LIMINATOR."

3, Wilmer Drive, Redburn Road,
Shipley, Yorks.

MORSE INTERFERENCE.
The Editor, POPULAR WIRELESS.
' Dear Sir,-Perhaps my locality is

rather bad for Morse interference,
but it is evident that something
must quickly be done to effectively
prevent its transmission on 250-
400 metres. I possess a pewerful

(Continued on page 1226.)
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Interestind ReinartzVariation,:
THE reason why circuits employing

capacity reaction control have become
so popular is chiefly because the use of

a variable condenser as the reaction control
permits of a very delicate and smooth
adjustment of the receiver's sensitivity.
This tends to make it all the easier for the
amateur to get good DX results.

Of the various circuits perhaps the
Reinartz and its modifications have met
with most success. This type of circuit in
its more simplified form is certainly a fine
one for the DX enthusiast who does not
wish to bother with H.F. amplification.

Fig. 1 depicts a well-known version of
the Reinartz which is quite selective and
remarkably efficient. Cl and C2 are respec-
tively the tuning and reaction control
condensers, while the two coils are coupled
at a fixed distance from one another. In
operation, especially when receiving weak
signals, it is often found that each adjust-
ment of the reaction condenser necessitates
a slight retuning of the grid circuit, LI Cl.
Where a large anode coil has to be used
to get sufficient reaction, a correspondingly
bigger variation in tuning is caused by
reaction adjustments.

Now this in itself is not a great dis-
advantage because, with a suitable reaction
coil, the amateur skilled in tuning can
bring in station after station quite easily
and quickly. However, where it is necessary
to use a large reaction coil, and where the
operator has not the necessary skill in
tuning, especially of weak signals, this
variation in tuning is of more importance.

The Ideal Condition.
Thus it would be a decided advantage if

some form of reaction control could be intro-
duced into this circuit so that reaction
adjustments made no difference to the
tuning of the grid circuit. Given such a
modified circuit, -tuning would obviously
be easier, and occupy less time, for, with the
receiver just oscillating, we could tune to the
silent point of a carrier wave and then
decrease reaction until oscillation just
ceased. It would then be possible to hang
on to a weak station without fear of losing
it while making the necessary reaction
adjustments. Even the beginner could
operate such a receiver successfully, and
adjust reaction sufficiently quickly to cause
the minimum of interference.

Now in Fig. 1 the reason why reaction
adjustments detune the grid circuit is
because any alteration in the capacity of C2
changes very slightly the mutual inductance
of LI and L2, so that Cl has to be reset to
make up for the decrease or increase of the

1
A modification of one of the most
popular wireless receiving circuits.

By 3. ENGLISH.
*

inductance of Ll. Other forms of capacity
control upset even more the tuning of the
grid circuit.

Obviously the only modification of Fig. 1
which will bring about the desired condition
of things is some form of reaction control
which does not change either the capacity
of C2 or the mutual inductance of the coils.

Before describing this modification let us
consider a little more fully the effect of vary -

between zero and several thousands of
ohms, is inserted in the earth to filament
lead, with the reaction coil at the earth end
of the tuning coil. Since a properly made
variable resistance has negligible inductance
and capacity, its use as a reaction control
will not detune the grid circuit. Besides this
advantage, the circuit of Fig. 2 retains all
the good points of the original.

Adding the Resistance.
The fixed reaction condenser C2 (.0002

mfd.) is large enough to make the receiver
oscillate at any setting of the tuning
condenser with R at maximum and using the
coils indicated in Fig. 2. Then, as the
resistance of R is reduced, oscillation
gradually decreases until the set is just off

oscillation, this being the
correct adjustment for the
loudest signals. Further re-
duction of R reduces signal
strength correspondingly.
This wide variation in the de-
gree of reaction causes no
detuning of the grid circuit,
so that when the set is tuned
to the silent point of a carrier
wave and then oscillation re-
duced to " just off," there is
no fear of losing the signal,
however weak. This modifica-
tion therefore enables us to -
obtain the desired results
anticipated above, giving a -
sensitive receiver that is re-
markably easy to handle.

Any existing set similar to
Fig. 1 can be modified quite
easily by inserting a variable

resistance in the earth to filament lead as
in Fig. 2. The success of this circuit, how-
ever, depends entirely upon the choice of the
variable resistance, which must be continu-
ously variable from zero to maximum,
constant in use and of good design mechani-
cally. A resistance of the graphite type
is best, and a very satisfactory component
is the Marconiphone variable resistance
(0 to 40,000 ohms). I have also used
successfully a home-made variable resistance
of similar value; details of which wer
recently given in " P. W."

ing degrees of reaction in Fig. 1. Here the
full sensitivity of the receiver is only
obtained when sufficient reaction is used to
counteract, almost but not quite, the
fixed damping of the grid circuit. This
damping, of course, is due to the H.F.
resistance of the aerial system and of the
coils and tuning condenser. Therefore, if we
substitute for this state of affairs a fixed
degree of reaction and then vary the
damping, we shall obtain just the 'same
control of the receiver's sensitivity, but
with one important difference. The damping
of the grid circuit can be varied in such a
way that no detuning of the grid circuit
takes place, whatever the degree of reaction.
This will give us the required modification of
Fig. 1.

Now there are several ways of varying the
damping of the grid circuit, but the method
which I have found most successful is shown
in Fig. 2. Here a resistance R, variable

Preliminary Adjustments.
In making the preliminary adjustments,

R is set at zero and the coupling of LI and.
L2 weakened so that the set does not
oscillate at any setting of the tuning
condenser. Turning R towards maximum

(Continued on next page.)
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GRID BIAS AND H.T. BATTERIES.
f

Some Useful Hints upon the Treatment of Dry Batteries.
BY A CORRESPONDENT.

AGRID bias battery is not called upon
to supply current. If it were capable
of providing a definite voltage

value without any current flow whatever,
it would still be doing its duty. But no
battery can be connected in any complete
circuit without some current flowing,
although in cases this may be almost
negligible.

Now, simply because of this fact, it has
become a habit among many amateurs
to use otherwise useless batteries for grid
bias purposes-old H.T. battery units
which have served their purpose, and which

An early form of wet H.T. battery, where the plates have
to be removed from the electrolyte when the battery is
out of use; o prevent unnecessary action taking place.

give just three or four volts where once
they were able to record twelve or fifteen,
and so on.

But it should be remembered that
such a battery as this may fluctuate
considerably. One day it may give a three -
reading, and another eight or so, or even
nothing at all. Needless to say, a grid bias
battery that gives no grid biassing voltage
is merely a useless resistance in circuit,
while one that fluctuates is bound to have
a detrimental effect upon reception.

Watch the Bias Battery.
And it should not be forgotten that

a dry battery standing on " open circuit,"
or one that is called upon to deliver neg-
ligible current, will still deteriorate. There-
fore the practice of connecting up a grid
bias battery inside a receiver, and then
forgetting about it after its initial adjust-
ment, is strongly to be deprecated. We
have even known amateurs to solder
"f&sh-lamp " batteries up inside sets,
jug as they would solder into circuit a
fixed condenser or other component.

As a matter of fact, the health of a
grid bias battery is just as important as
that of an H.T. battery. A very little
thought and study of an average character-
istic valve curve will show that a two -volt
depreciation in a grid bias battery of
nine volts is as serious as a ten -volt or so
H.T. battery depreciation.

Grid bias batteries should be as carefully
watched as H.T. or L.T. batteries. In
the erst instance they should be new
batteries of sturdy construction, and riot
derelicts or tiny batteries with infinitesimal
capacities ; such will rapidly. depreciate.
In use they should be tested from time
to time, and should be replaced . when
they show the inevitable signs of old age.

H.T. Faults.
When, after a period of successful work,

a receiver begins to emit loud crackling
noises, such are most frequently due to a
faulty H.T. battery. If the noises are duo
to " atmospherics," they will cease when
the aerial and c arth loads
are removed.

A faulty H.T. battery will
cause such a commotion in a
loud speaker that broad-
casting is practically
drowned. It is interesting
to test a faulty H.T. battery
with a high -resistance low -
reading volt -meter. The
sections of three or six volts
should be tested separately.

Frequently it will be found
that it is only one section
that is causing the trouble.
This section may not give
any reading at all, but more
often it will give a "shaky"
reading. The test should be
carried out while the set is
working, and it will probably
be found that the faulty H.T. battery
section (it may be situated between 12
and 15 volts, or any other of the plugs)
varies as much as half a volt ; and the
flicking of the voltmeter needle will indicate
how the noises occur.

This section can be shorted out of circuit
with a piece of wire, and clear reception
once again enjoyed. H.T. batteries with
shorted sections sometimes give lengthy
extensions of service, whereas with the
faulty section in circuit they are perfectly
useless.

An H.T. battery should always bo
tested whilst in operation. It is waste of
time to remove it from- the set and test
it, for such a test will provide no true
indication of its condition.

earth lead does not give rise to howling
when one or more L.F. stages are added to
the detector valve.

To those who are interested in the
theoretical . side of reaction control this
circuit will seem rather peculiar in its
behaviour. On the face of it, the receiver
should -oscillate with R at zero and reaction
decrease as. R is increased. Actually, it
works in the opposite way,, as we have
seen above. With R at zero the circuit is
just a modification of the Reinartz and the
fixed degree of reaction is not strong enough
to cause oscillation or even to make the
receiver sensitive. But as It is increased, the
earth end of the tuning circuit can be con-
sidered as being gradually separated from
the filament, so that a smaller proportion of
the fixed H.F. back coupling is required to
make the receiver sensitive. Eventually
when R is big enough the receiver oscillates.
If R is made infinitely large, that is,
removed altogether, the circuit, in a dis-
guised form, becomes our old friend the
Ultra-audion. This can easily be seen by
re -drawing Fig. 2 without R, and inverting

-4.-4.- -4. -4. -*-4, -*.

AN INTERESTING
REINARTZ VARIATION.

(Continued from previous page.)
*---------4.---------- *
will then increase reaction smoothly and
evenly.

As a matter of fact, this form of resistance
control is slightly superior to capacity
control as the adjustment of the resistance is
not nearly so critical when reaching the
point of maximum sensitivity just before
oscillation commences. A point worthy of
notice is that the resistance in the filament

the coils. In this form the fixed degree of
reaction causes full oscillation. This
explains why the variation of R controls
reaction as it does.

SLATE PANELS

ALTHOUGH widely used in the elec-
trical world for power switch -boards,
instrument bases, etc.,slate has not

found favour in the eyes f the wireless
enthusiast. At the present time, when
substitutes for the conventional ebonite are
being eagerly sought, it is surprising to find
that the merits of this most usef I] material
are not given so much as a thought.

Slate is a good insulator, vastly superior
to wood ; it does not become discoloured,
and will not warp. It is, moreover, much
cheaper than ebonite or glass. The only
disadvantage, which is probably the reason
for the lack of enthusiasm, is the difficulty
in drilling. A sharp drill and a little oil
reduce this considerably.

A steady pressure is essential if the ex
penditure of energy is to %minimised ; but
this must not be taken to mean a heavy
pressure, which will cause " chipped " holes,
To keep the drill sharp, give it a rub on the
oil -stone after drilling two or three holes, as
it will naturally be slightly blunted.
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REACHING OUT WITH
TILIE CRYSTAL,
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+ Many reports have reached us from crystal users claiming
$ DX results, and this article should be of interest and value

to other crystal enthusiasts wishing to emulate the successes
already recorded.

By J. F. CORRIGAN, M.Sc., A.I.C. 1
(Staff Consultant.)

IT is on occasion remarked that long-
distance reception with a crystal set
is more a matter of luck and good

fortune than ono of skilled management.
And, in some respects, such a remark is not
at all an untrue one, for there is no doubt
that a crystal set which suddenly begins to
excel itself and to give long-distance results
for no apparent reason-as many such
receivers sometimes do-is really behaving
in a very mysterious manner. As a general
rule, a crystal set of good make can be
relied upon to provide good and loud recep-
tion within a range of ten miles from a
main broadcasting station. Beyond this
limit the reception qualities of the set
begin, to get uncertain. For instance, at a
range of fifteen miles, such a set might
provide good reception ono evening, and
then on the following night it might
probably refuse to give any intelligible result
at all.

At twenty miles' range the average crystal
set becomes so inefficient that it can no
longer be considered to constitute a prac-
tical means of receiving radio broadcast.
That is, I repeat, as a general rule. But
there are, of course, exceptions to this
rule.

Results Achieved.
For instance, it is an authenticated fact

that reception from the Aberdeen station
has been obtained in the London area by
means of a crystal set alone. Northern
crystal enthusiasts have from time to time
reported the reception of Madrid, Paris,
Brussels, and other Continental stations.
Now, although the re -radiation question
may enter into the matter in some in-
stances, it cannot be implied that such long-
distance crystal reception is due in every
case to the effects of radiation from a
neighbouring aerial. Nor are such long.
distance results due to the employment of
what we may call " stunt " circuits, or
out-of-the-way crystal rectifying combina-
tions. The man who gets long distance
crystal results generally achieves them
through the agency of a thoroughly efficient
aerial -earth system, an ordinary crystal
set of careful but nevertheless quite
straightforward design and construction,
and a crystal of the usual- cat's -whisker
type.

Thus it is that a high degree of all-
round efficiency in the receiving set and the
aerial -earth system with which it is operated
seem to constitute the main factors which
make fcr success in attempts at crystal

 long-distance work. Of course, we have all

* 4-4-0-4.--4-4-

had brought to our notice from time to
time special circuits which are claimed to
give exceptionally good crystal reception
over considerable ranges. Some of these
stunt circuits may be effective. The
majority of them, however, .giire but dis-
appointing results.

Given any one of the usual types of
crystal set of good design and thoroughly
efficient construction, the factors which
make for success in long-distance reception
are the -following :

1. Thorough efficiency of the aerial -
earth system.

2. The use of a highly sensitive rectify-
ing contact.

3. The employment of suitable 'phones.

Fig. 1. An efficient type ol earth plate.

The careful consideration and applica-
tion of these factors not only enable the
town -dweller to reach out with his crystal
set. but perhaps what is of greater practical
importance, they enable the would-be
crystal set user who is situated on the
fringe of crystal reception (say, at about
fifteen miles distance from the broadcasting
station) to reach in, as it were, to trans-
missions from  the neighbouring town, and
to obtain reliable reception from that
source by means of the crystal receiver
alone,

Considering the factors of success in
long-distance crystal work outlined above,
let us begin with the aerial -earth system,
and the conditions which make for its
utmost efficiency for this type of reception.
It has been proved by actual test that for
long-distance crystal work the height of
the aerial is of more vital importance than
its length. Thus, in designing a crystal re-
ceiving installation for long-distance work
the height of the aerial should never be
sacrificed. The higher the aerial, the better.

Importance of Aerial Efficiency.
The aerial, also, must not be subjected

to any appreciable screening influences:
And still further, the aerial should not pass
over the roof of a house or any other
building for any great portion of its length -
This is not a very well recognised fact, but
the reason for it lies in the fact that a

 crystal receiver works more efficiently at
comparatively long distances when its
earth is situated directly under the aerial,
and thus when the aerial is stretched
between two house chimney -pots this
requirement respecting the earthing system
becomes practically impossible.

The aerial must, of course, be efficiently
insulated, not only against direct electrical
leakage, but also against capacity leakages.
For this latter reason, it is essential to have
the aerial down lead as far distant from
neighbouring walls as possible. Soot and
grime -laden insulators are conducive to
current leakages. This fact should also be
borne in mind when working a crystal set
for long-distance results.

For DX crystal work, earth efficiency is
of almost as vital importance as that of
the aerial system. For ordinary crystal
results almost any type of earth connection
to the set will affor4uitable reception. In
long-distance work,Mowever, much greater
care must be given to the earthing of the
receiver. Assuming that the aerial runs
the length of a garden or neighbouring
space, the most efficient earthing system
is to be formed by burying a series of gal-
vanised iron plates, edgewise in the ground,
directly under the aerial. Each of these
plates may conveniently be about four feet
long and approximately a foot and a half
wide. A plate of this description will be
seen in tho illustration, Fig. 1.

It is best to use a series of four or five of
these plates. The plates may be connected
together by means of metal strips. There
is Ito necessity to solder the connecting
strips to the plates.

(Continued on next page.)
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REACHING OUT WITH
THE CRYSTAL.

(Continued from previous page.)

Fig. 2 indicates the actual arrangement of
tho earthing system advised above. Note
that the plates are buried edgewise, and on
the slope, the plate nearest the earth lead
being buried at a depth of four feet, whilst
the final plate of the series is below the
ground at a depth of seven to eight feet.

enough a wire to use. Self -capacity in the
circuit must be kept. down to, a minimum.
by means of avoiding all unnecoary'llisu-
lative _coatings for the coils, and dead-end
losses must be guarded against. Naturally,
all rubbing surfaces, such as contact arms
and rotating Spindles, must be efficiently
constructed so as to'givnrise to the minimum
possible electrical loss;

Capacity in a crystal set does not make
for long - distance reception.. . Amateurs
Wrhnare endeavouring to carry out distanee
work with their crystal sets should, do
without the use of capacity in their circuits
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The earth lead to the set should preferably
consist of a length of 7/22 enamelled wire,
each separate strand of which is well soldered
to the first earth plate of the series. If the
soldered portions are subsequently covered
with tar, and also the portion of the earth
lead which runs into the ground, no corro-
sion effects will be set up.

The Best Circuit.
The earth lead, in addition to possessing

its enamel insulation, must also be kept
well away from neighbouring walls by
means of projecting strips in the manner
shown in the diagram, Fig. 2.

Turning now to the actual type of set
which is best used for long-distance crystal
results, it is only possible from an essentially
practical point of view to lay down general
rules of efficiency, because, given these
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efficiency conditions, any set of average
design will afford long - distance results
when used under the conditions described
in this article.

Crystal sets of the so-called low -loss type,
with widely spaced air -insulated coils, are
necessary for the best results, so far as
distance goes. It is not necessary to em-
ploy excessively thick wire for the coils or
other portions of the set, however.. No.
20 wire, well spaced, and not impregnated
with insulating varnishes, is quite thick'

and rely upon inductance tuning only.
Such is the general rule, but, on the other
hand, in the case of crystal sets 'employing
inductively coupled circuits (which are
often of great value for crystal DX work)
the employment of small and very definitely
controllable amounts of capacity may be
advantageous. For instance, in the circuit
given at Fig. 3-a circuit which, by the way,
is an excellent one for getting distance
results-only vernier condensers should be
employed to tune the aerial and the detector
circuits, the coils themselves being of the
widely spaded plug-in variety, the exact
number of turns on each coil being a matter
for practical experiment.

All - important in the getting of long-
distance crystal reception is the precise
nature of the rectifying contact. There is
no doubt that, despite its one fundamental
disadvantage of instability, a rectifying
contact consisting of a fine cat's -whisker,
carefully adjusted upon the surface of a
natural galena crystal of medium coarse
grain, is the most productive of long-distance
results. Fine grain galena crystals do not
seem to be as sensitive in this respect as
the coarser grained ones.

A Sensitive Detector.
A still more sensitive rectifier may be

constructed by attaching a minute frag-
ment of lead pencil (BB grade) on to the
end of the cat's -whisker by means of a tiny
blob of plastic metallic cement. The con!
tact thus created, whilst being relatively
unstable and difficult to adjust, is often
extraordinarily sensitive. In a similar
manner, very small fragments of metallic
antimony, bismuth, and cadmium may be
attached to the end of the cat's -whisker.
All these contacts are of high sensitivity.
So also is a galena -magnesium contact,
but its efficiency very rapidly decreases
owing to the surface oxidation of the metal.
A convenient method of fixing these various
contact materials on the end of the cat's -
whisker will be seen at Fig. 4. It should be
noted, in passing, that the detector in which
such contacts are used should be one in

which the cat's -whisker is maintained in a
vertical position, otherwise, the extra
weight of the cat's -whisker would tend to
disturb the sensitive adjustment of the
detector.

Long-distance crystal workers often over-
look the undoubted fact that the 'manner
of connecting the detector in the circuit
can influence the results obtained. If,
therefore, the reception obtained with the
detector arranged in the circuit with the
crystal directly connected to the 'phones
is not satisfactory, experiments should be
conducted with the detector arranged the
opposite way--i.e, with the cat's -whisker
in series with the 'phones. In many cases,
a simple rearrangement of this nature will
bring surprisingly improved results.

Reed -type 'Phones.
Although long - distance reception with

crystal sets may be obtained through the
medium of ordinary headphones of the
4,000 -ohm type, the employment of reed
'phones greatly facilitates the, ease of such
reception. The reed 'phones, of course, do
not affect the intrinsic sensitivity of the set.
They merely give louder results when
operated by extremely small currents.
Hence, 'phones of the reed type have a
distinct stiperiority over those of the
ordinary variety when employed for long-
range crystal reception.

Finally, let it be said that it is of little
use for the crystal -set owner who is situated
near to a broadcasting station to attempt to
cut out the local transmissions by means of
any wave -trap device, and, having done so,
to endeavour to bring in inure distant
signals by means of his crystal receiver.
The employment of wave -traps will, of
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course, have the desired result of cutting
out the local station, but these devices
usually introduce so much damping into the
circuit that it is almost hopeless under such
circumstances to pick up the feeble currents
from the more distant stations by means of
the crystal detector alone.
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7000 DIAGRAMS
IN FOUR YEARS

By the Chief Draughtsman of " Popular Wireless."

7'000isIN
Thatfou

four
P yroximatelthe

number of diagrams com-
pleted to the Editor's orders since the first
number of POPULAR WIRELESS appeared
in 1922.

As may be imagined, there
is a considerable difference
between the earlier illustrations
and those appearing in the
current number of the paper.

I do not refer to the actual
diagram as a drawing, but to
the type and design of instru-
ment or circuit illustrated.; For
obvious reasons, the earlier
numbers of POPULAR WIRELESS
dealt more with the elementary
principles of wireless reception,
much of the information given
applying to the theoretical
rather than the practical side
of wireless telephony. The illus-
trations were, therefore, corre-
spondingly simple, and the work
of the draughtsman compara-
tively light.

Growth of Wireless.
Publicity, however, quickly

led to a better understanding
of the science among the thou-
sands of eager enthusiasts who
adopted wireless as a hobby,
with the inevitable result that
from wanting to know " how it
was done," readers determined
to go and do." Constructional
articles made their appearance ;
crystal sets, one -valve receivers,
two -valve receivers,- reflex re-
ceivers, etc., terminating in the
neutrodyne and superhetero-
dyne.

This gradual, but easily per-
ceptible, advance naturally
resulted in a corresponding
increase in the amount of work
required from the draughtsmen.
This can, perhaps, be better
understood by going to the two
extremes and comparing the wiring diagram
applicable to a simple crystal detector set,
and a diagram portraying the layout of a
superheterodyne receiver ; to  draw and
check the latter illustration would just
about equal the time taken to complete all
of the diagrams which appeared in three
early numbers of " P.W."

The majority of diagrams appearing in

" P.W." fall, of course, between those two
extremes, and are generally prepared from
" roughs " submitted by contributors with
their manuscript.

Unfortunately, certain writers construe

This does not imply that good drawing
is required, but simply that the " rough "
IS capable of intelligent interpretation by
the draughtsman.

Simple Mistakes.
Where mistakes occur they arc usually of

a simple kind. The most common error,
perhaps; is the Connecting of the high
tension battery (positive) direct on to -the
filament of the valves. I refer, of course,
to theoretical circuits, and this mistake
may be due to the- American practice
of showing a short thick stroke for the
positive sign, and a longer 'thinner line
for the negative. The English method is.
of course, the reverse. In theoretical
diagrams, also, the iron core in low -frequency
transformers is often omitted. This, ui most
diagrams, makes little difference, the
omission being obvious. When it is
remembered, however, that the " sign "
may then stand for a high -frequency trans-
former, or even two coils, the necessity for
being accurate in compiling theoretical
diagrams is apparent. There is, of course, a
great deal of difference between diagrams as

submitted, some being prepared
with meticulous care, and others
so bad as to present just a
meaningless jumble of lines. It
is a fact that the best rough
drawings are received from men
who are authorities on the science
and whose names are -known to
every wireless enthusiast. In
case I should be accused of
pointing a moral, I hasten to
add that the worst explanatory
diagraMs I have ever seen have
been submitted by their equally
eminent confreres. There is also
a humorous side, even to an
essentially practical thing like a
wiring diagram.

In the early days of broadcast-
ing, before 2 L 0 had " taken the
air" with an official programme.
I was engaged in answering a
voluminous post -bag, from all
classes of the community thirst-
ing for wireless knowledge.

One extremely indignant
gentleman wrote to say that he
had " purchased a wireless from
Messrs. , which, upon
being comiected to my aerial
and earth will not work the
music. Why not ? " The letter
was accompanied by a drawing
showing a well-known loud
speaker, one terminal of which
was connected to the aerial and
the other to a gushing water
tap ! That particular gentleman
is, no doubt, wiser to -day, bat
at that time many queries of a
similar character were being
received continually.

0.;
Never Built a Set. .

I have, personally, draiva
some thousands of diagrams foa

POPULAR WIRELESS, but I have, however,
never actually constructed a broadcast
receiver, either crystal or valve, and I am
fully convinced that should the attempt ever
be made the result Would approximate very
nearly, in appearance, to some of the draw-
ings submitted to me, which represent, in
pictorial illustration, the appearance of
their particular receivers.
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Showing the value of Agues on rough diagrams, which should, of course, b
as clearly drawn as possible.

the word " rough " too literally, and the
crude drawings submitted are practically
undecipherable. In some cases of this
description the draughtsman completes and
checks his drawing from the text of the
article, but the liability to error is greater,
and the time taken longer, and it is there-
fore advisable to make sure that all
drawings submitted are clear and accurate.
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VARIOUS attempts have been made to
provide safeguards in the shape of

,fiiscs in the H.T. and L.T. supply
circuits to the waives, but it would seem
that only a small percentage of set users
take advantage of these safety devices.
It is commonly assumed that valves are
generally burnt out owing to accidental
application of the H.T. voltage to the
filament,' and, although  all kinds of
precautions are taken to avoid this, I
think it is a mistaken notion that any
considerable percentage of valve burn -outs
is due to this cause. My own opinion
would be that most valves end their days
either owing to a gradual deterioration of
the filament, with the inevitable result of
a burning out at some particular spot, or
to the application of too high a voltage from
the L.T. battery-not from the H.T. bat-
tery at all. It seems, therefore, that a safety
device in the L.T. battery circuit is more
called for than the corresponding device
in the H.T.circuit.

Probably the reason
why safety devices
for the H.T. circuit
are. More common
than those for the
L.T. circuit is because
a safety device for
the CIT. circuit is a
much simpler device
to provide. An ordi
nary pea -]amp will
serve the purpose
perfectly well, since

 it has a compara-
tively low resistance
of abont 10 to 13
ohms, which is im-
material in the,H.T.
circuit, and it burns
out at a current of
about 0.2 to 0-3 of an
ampere ; furthermore, whilst it is carrying
the B.T. current its temperature is very far
below the fusing temperature. .

In the case of a fuse for the L.T. circuit,
however, the fuse has to carry a normal
current which- is not very much below that
at which it is required to fuse, and cense-
quentlY the margin,- so to speak, is very
much narrower. When we consider that
modei'n dull -emitter valw es frequently
operattisat a filament current of 0.06 to 0.1
aniere.,:it will be seen that it is by no means
a simple matter to provide a fuse Which
will have a resistance small compared to the
resistance of the filament and frt which will
carry a current of 0.06 ampere without
fusing, and will fuse if _the current goes up
to say 0.08 or 0.09 ampere. Many attempts
haye been made to manufacture such a fuse,
but, go-tfar as I am aware, no really satisfac-
tory result has ever been attained.

A New Fuse, Unit.
, .

Whilst on the subject of fuses, I see that
the Belden Wire Manufacturing Company,
of Illinois, U.S.A., have brought out a very

useful novelty in this connection. This
consists of a double fuse, one for the low
tension circuit and the other for the H.T. '
circuit, these two fuses being enclosed in a
small bakelite two-part container which is
fitted over the battery cord, the latter being
a multiple cable carrying the H.T. and L.T.
leads. In the event of either of the fuses
being blown it is only necessary to unscrew
the two halves of the bakelite cover and
draw these apart, . when the two fuses
attached to the cord are exposed and the
spent fuse can readily be replaced. This
device strikes me as being a very con-
venient one, arranged in a very convenient
way. I haVe not actually seen the i Belden
Fused Radio Battery Cord," so I cannot
say anything with regard to the L.T. fiise
which is employed in it.

Doubtful " Revivers."
Battery " revivers " come in for a good

deal of criticism in a recent articlel in one of

Women workers in Radio Research-Miss 6. Hazen testing out a new invention at the American
Bureau of Standards.

the American journals. These products do
not seem to have been introduced very
seriously on the English market, or, if they
have been, they have never become popular,
although 1 can recollect having had two or
three different types of chemical reviver
submitted to me for examination and report.
during the past couple of years.

The battery " reviver ' usually consists
of a carton of a powder soluble in the
battery acid.. Various claims are made for
these powders. One claim which has been
made is that as soon as the powder is put
into the accumulators the reproduction.. of
the loud speaker is immediately improved.
Another claim is that *hen the 'battery
is run down it can be charged up again
in 'a fraction- of the time required ;hen
using ordinary battery acid alone. In
fact., here is a list of claims which were
made in respect of one particular type
of reviver Keeps your battery -always
fullY 'charged ; preierves and lengthens the
life of your battery ; removes and prevents
sulphation ; will recharge any make of
battery ; prevents corrosion and shedding

of plates ; prevents plates warping, crack-
ing, and buckling ;. preserves plates and, --
insulator's ; preVents muddy and soft posi-
tives ; gives better reproduction, better:
ignition, better lighting ; gives more power ;
will not overcharge ; will not freeze at any
temperature; batteries filled with this
reviver. need not be stored in winter ; wiIl
more than -double the life of the battery.

A certain business -concern communicated
with the proprietors of this battery reviver,
asking to  be enlightened as to how :the"
material could perform apparent violations
of some of the laws of electro-chemistry,
but received an unconvincing answer.

The product referred to was analysed by
a well-known institution and was found to
consist essentially of commercial magnesium 
sulphate_ (Epsom salts) Co which some
potassium -aluminium sulphate had been
.added.-

It is hardly necessary to add that on a
careful test the claims made were proved 
to be quite unfounded. In fact, it was. found.
that in some respects the addition of these
so-called revivers was actually harmful.

Slip -shod Methods.
.

It is surprising what a great deal of un-
necessary trouble is undertaken by the
average - experimenter in utilising spare
pieces of wire for various connecting pur-
poses. I have often watched amateurs.= 
in a great hurry, owing to their zeal for

the experiment in
progress-picking up
and using anything
that comes to hand,
hastily baring the
ends of large pieces
of wire, and in the
proceis 'getting sharp
needles of copper wire
embedded in their
fingers. It is very
much simpler to 'set
aside an hour 'Sr- so
on some suitable
occasion to prepare
a number of fixed
connectors which will
be found very handy
for a variety of
purposes. These may
be of various lengths,
from 6 in. (for- con-

necting together battery bells) up toperhaps
two or three feet. The ends should be carefully
cleaned of insulation, and it is muelfpreferable
to fit to each end a proper terminal or tag: '

Unneceseary Waste of Time.
Although it may seem, perhaps, to some,

a little unnecessary or elaborate to proPaW
a set of fixed connectors in this way,.itli4I1
he .found much more economical and flnittch
more satisfactory in -the long run to do the
job properly. If an experiment is worth
doing at all, it is -worth doing well, and if
you are delayed in the middle of it by having
to fiddle with unsuitable pieces of wire,
your patience and interest are severely tried
and, futhermore, you are apt to introduce
elements of uncertainty into the experi-
ment which it is particularly desirable to
avoid. If you could estimatelthe time7pent
on doing any part of the operations,,in a
shoddy and extemporised fashion.. .you
would find that.it was; in fact, cenSideialily
longer than the time Which you would spend
in preparing the parts beforehand.

(Continued on page 1228.)
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GIVE US A BETTER
TRANSFORMER

---and Lissen has responded with a low3r-priced, too

A boyish treble, mellow and clear just like a boy's treble in song is ---rich low
notes with all the feeling of the singer in them-amplification of the kind you
can listen to for hours, enjoying every minute. To all these things is due the
great success which the new Lissen Transformer has gained, and we believe
deservedly gained. Users who have tried this new Lissen Transformer now
understand why we withdrew in its favour ail our own expensive transformers,
which we had largely sold for several years past. THIS NEW LISSEN IS A
BETTER TRANSFORMER THAN ANY BEFORE IT. It is also far lower in price.

This has been made possible in part by our new direct -to -dealer policy of distri-
bution (which cuts out all wholesale profits), in part to our huge production,
and the special plant we have installed. WE HAVE GIVEN THE USER
EVERY ADVANTAGE IN A TRANSFORMER WHICH ANY USER COULD
POSSIBLY HAVE. And we hope no one will now pay a high price for a
transformer. Compare this new LISSEN against any for TONE PURITY AND
POWER-you will find it fully amplifies every note, every tone, every harmonic,
every overtone. Read the 7 days' test offer.

Obtainable at every good dealer's, or direct from factory if any difficulty, post
free, but please mention dealer's name and address.

GUARANTEED FOR 12 MONTHS
TURNS RATIO 3 to 1. RESISTANCE RATIO 4 to 1.

Use it for 1, 2 or 3 stages L.F. It is suitable for every
circuit and every valve you will want to use.

TEST IT FOR 7 DAYS-then take it back to your dealer's or send
it back to us if you are not satisfied.
TO THE TRADE : Orders for all LISSEN products must now be sent
direct to factory, and not to usual wholesale dealer.
"GIVE US A BETTER TRANSFORMER "-and LISSEN has
responded with a lower price, too.

USE LISSEN FIXED CONDEN-
SERS, TOO, Mica & Mansbridge

Type
LISSEN Mica Type CONDENSERS

Small energy -conserving condensers-
note the new case which enables the
condenser to be used upright or fiat. At
present the new case is available only
in the most used capacities, but will
quickly become a LISSEN standard.

Lg! .. 5i

apacities-
'0001 10'0011h each (much reduced).
002 to -oo6 1/8 each (much reduced).

Accurate to 5%-they never leak-they
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 clue to our new
policy of direct -to -dealer distribution
this LISSEN Condenser costs no more
than the ordinary type.

.01

3/104

to .09 .. .. 2/4

.. 2/8
3/-

.. 3/

.. 418

LISSEN FIXED GRID LEAKS
A case of these was left on our factory
roof during the summer of 5925, soaked
in rain, baked by sun, and the resistance
value of these leaks never altered.
All capacities, previously 1/8. Now

1/- each.

Improv every circuit by using LISSEN
parts wherever you can-save money,
too-for now you get keen prices as well

as fine quality.

LISSEN LIMITED,
8-16, FRIARS LANE,
RICHMOND, SURREY.
(Managing Director: Thos. N. Cole.)

L.200.
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BROADCASTS JAY ' TONE' & 'POWER'
The 'Boon' Companions of Osrain Yalvas

°POWER' becomes
a 'Special°

POWER is very proud. He has risen to a new dignity.
He has, in fact, been appointed to the final valve
socket as a special-and he's making no end of a
success of it.
TONE stands by just to keep POWER in check and to
help impart that purity which is essentially associated
with all members of the OSRAM VALVE family.
POWER in his Special' capacity does yeoman service
when large volumes have to be handled.
Bring POWER and TONE into your set by using

For
2 -v.,4 -v.& 6-v
Accumulators
and Dry Cells

s rani
Valves

for TONE & POWER '

Go o your marantee
tivt. of l he G:-;2eral Elz.:trIc Co., Ltd., Magna Hoost, y, IV .C.2.
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WHEN detail's of the Filadyne circuit
were first published I was struck
by the distinct originality of the

system. A brief trial fully confirmed
the results claimed for the circuit, par-
ticularly as regards the purity and volume
of local reception. In the course of
experimenting with various Filadyne
" hook-ups ' much interesting information
was accumulated, revealing in a better
light ,certain obscure facts about this
novel system.

An unusual feature of the Filadyne
circuit, which must have intrigued those who
have tried it out, is that up to the present
but one or two types of valves, such as the
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B.5 and th6'D.E.R., have been found to give
the" most results. Other valves
r.give either very poor signals or none at all.
It would therefore be interesting to know
why the Filadyne receiver is so particular
about its valve.

Positive Bias.
For instance, using a D.E.3 only very

faint sounds could be heard from the powerful
local station. A lucky guess led me to try

*the effect of anode bias, and, when this was
adjusted to abeett 1.5 volts positive, signals
came in remarkably strong and clear,
quality being extraordinarily good. Several
other valves at hand were treated in a
similar way to small doses of positive anode
bias, and in no case did I fail to get good
strong signals, some valves, of course, work-
ing better than others. These results'
seemed to indicate that examination of the

* -0- -0- -0- 0 -0- 0 000*
The first part of an exceedingly
interesting and informative article

, on the Filadyne system of reception
recently described in " P.W."

By J. ENGLISH.
*
effect of anode bias would throw some light
on the operation of the valve, whatever its
type, and perhaps explain why the B.5 and
the D.E.R. work best in the original circuit.

Now the only way to get reliable inside
information about a valve is to study its
internal workings, that is, its characteristic
curves. While it is known that such curves

do not portray suffi-
ciently exactly the
actual operation of the
valve, they do enable
us to observe certain
facts and, by analogy,
to draw conclusions
which are very near to
the real working con-
ditions.

However, a valve
panel was fitted up
and a fixed value of
H.T. applied to the
grid, as in the actual
circuit, with a milli -
ammeter in series to
indicate the variations
in grid current. A
bias battery was con-
nected so that the anode
could be given a con-
tinuously variable

negative or positive potential. From the
readings of grid current and
anode bias voltage curves
were plotted for various
valves, curve A in Fig. 1

being representative of the
D.E.3.

These curves are quite
different in form from the
normal anode current -grid
bias characteristics, but if
we turn the valve inside out
we must not grumble if our
curves are upside down !
Other curves both for the
D.E.3 and other types of
valve showed that increasing
either H.T. or filament cur-
rent shifted the curve up-
wards with increasing steep-
ness of slope. Curve A

is remarkable for the steepness of its slope
and the sharp upper and lower bends.
These features, in conjunction with the
greatly increased " anode " current for
quite a moderate H.T. voltage, suggest the
remarkable transition of an ordinary general
purpose valve into a power valve giving
large amplification and good rectification.

To return to the question of anode bias,
theory under normal conditions states that
we shall get the loudest signals when
grid bias is adjusted so that the working
point is on or near either of the bends.
This is the well-known method of anode -
bend rectification. Now, if this theory is
to hold good for the Filadyne circuit, the
loudest signals will be heard only when
anode bias is adjusted at 1.5 or 6 volts
positive, using a D.E.3 valve under the
conditions of curve A.

Anode -bend Rectification.
NOw this is actually the case, other

values of anode bias giving either poor
results or none at all. Likewise with other
valves, the correct anode bias, as ascertained
from their new curves, gives in each case -
the loudest signals. These facts prove
almost conclusively that the usual theory
of anode -bend rectification does hold good
for the Filadyne. There are exceptions,
however, of which I shall have more to say
later.

So far, then, the examination of grid
current -anode bias curves has proved that
certain definite values of anode bias give
the best results, while making it possible to
use all available types of valve in the
Filadyne circuit. Incidentally, this also

(Continued on next page.)
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EXPERIMENTS WITH THE

FILADYNE CIRCUIT
(Continued from previous page.)

it roc

shown that the conclusions drawn from the
new curves were not far from the truth.

Now comes the question of polarity of
battery connections, analysis of which
brings to light several interesting facts.
When taking readings of grid current for
tho curves given above, no apparent dif-
ference was made whether the negative
H.T. lead reached eventually positive or
negative L.T. However, the connection
of the negative end of the bias battery has
a pronounced effect upon the characteristic
curve, and upon the operation of the circuit.

e-rER

/c/-6-5.

Take, for instance, curve A in Fig. 2.
This was plotted for a D.E.R. valve with
the negative bias lead to earth reaching the
negative side of the filament via the tuning
coil. On changing the aerial lead to the
positive end of the filament, curve B was
obtained for the same conditions of H.T.
voltage, filament current, etc.. Note tbat
B is essentially the same in form as A, but
shifted to the left by an amount correspond-
ing to an alteration in anode bias of 1.4 volts.
This, of spume, is the voltage difference
across theRament, so that when we connect
the negative bias lead to positive filament
we are actually starting off with a positive
anode bias of 1.4 volts.

Effect of 14,7. Connections.
If the connections of the original Filadyne

are traced- out it will be seen that the anode
is really connected to L.T. positive. Now,
in curve- B, corresponding to no external
anode bias and anode to L.T. positive, as in
the actual , circuit, the working point X
is just on the upper bend so that we get
strong rectification. On changing L.T.
battery connections, the operating point,
still without external bias, becomes Y
(curve A) on the flat part of curves where
no rectification can take place. This
explains why reversing the filament
connections- in the Filadyne results in a
loss of signals.

Now, if we apply a positive anode bias
of 1.4 volts when the filament connections
have been reversed, the working point is
shifted beck to P on curve A, corresponding
to X, so that excellent rectification once
more takes place.

We can now see why other valves do not
work ae well as the D.E.R., since either of
the filament connections puts an incorrect
bias on the anode for proper rectification.

This bias must be such that the working
point is adjusted on or near either the upper
(X and P) or lower bends.

On the whole, valves having an impedance
between 20,000 and 40,000 work best in the
Filadyne circuit. Low impedance valves
like the PM.4 and S.P.18 Red Spot give
very poor results, their new characteristic
curves being rather flat without pronounced
upper or _lower bends.

We have now sufficient data to under --
stand more fully how the valve works in the
Filadyne circuit. It is just a happy
coincidence that, with the Osram D.E.R.
in tho original circuit, the working point
is at the right spot on the curve to give
such good rectification. Hence the loud-
speaker results. All that we have con-
sidered -above shows us how to get on the
same effective spot for any valve and
under different conditions of battery
connections, etc. Therefore, if .you have
not a D.E.R. and you want- to get good
results with the Filadyne, just insert a grid
bias battery in the, anode lead, carefully
adjusting anode bias and filament current
until you hear the loudest signals.

Potentiometer Advisable.
A much better method is to use a poten-

tiometer, as in Fig. 3. As the- slider is -
moved from negative to positive you can
almost hear the working point slide down -
the characteristic curve! - With the anode
just positive, signals are heard increasing
gradually as the bend (P) is reached, then
decreasing as the working -point gets on to.
the middle of the -curve (Q). Here the
circuit oscillates very easily. As the anode
becomes more positive, signals get better
again and eventually come in loud and
strong when the working -point reaches the
lower bend (R). More positive anode bias
results in no signal's, because
the working -point is shifted
on to the flat part at the
bottom of the curve -where the
valve cannot rectify at all.

At. this juncture it may
occur to you, that, since the
anode has such good control
of the grid current, louder
signals would be heard if the
tuning coil leads were reversed
so that the H.F. signals
voltages were applied directly
to the anode. Actually this
reversal of connections gives
strong signals from the local
station provided more reaction
is used, but the circuit- is
hardly as efficient or as good
for DX work as the correct
circuit. Moreover, it does not
appear to function in the sanie.

Popular Wireless, January 15th, 1927.

curves therefore offer no clue to this
mysterious loss of signals, so we can only
guess at what happens.

I have a shrewd suspicion, partly con-
firmed by facts mentioned later, that in the
Filadyne circuit the valve functions some-
what like a four -electrode valve. It seems
that placing chokes in the filament leads
is equivalent to inserting another grid.
This phantom grid handles the incoming
H.F. energy. The application- of positive
anode bias makes the valve most sensitive
for rectification, while the phantom  grid
controls the electron stream at its source.

The "Phantom" Grid.
But this imaginary grid, in my opinion,

has only a limited control of this electron
stream, which overpowers it when the
filament current is increased beyond the
critical value. Moreover, no juggling of
anode bias will bring back the original
volume of signals. It may be that beyond
this critical value of filament current a
space charge of electrons begins to form,
thus paralysing the phantom grid. In-
creasing the H.T. voltage brings back the
original strength of signals probably because
the greater attraction of the grid once more
disperses the space charge.

Now although the hypothesis of an
imaginary second grid helps to explain
the working of the Filadyne circuit) there
is another interesting fact that illustrates
the remarkable similarity to an actual four -
electrode valve circuit. This is the relation
of grid current to anode current. In Fig. 4
a curve is plotted for each current curve, X
being similar to A in Fig. 2. Other valves
give similar curves. Notice that as the grid
current drops the anode current Y rises, X
being almost the same as Y turned upside
down.
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,'"Now it is a peculiarity of the Filadyne

circuit that, whatever valve is used, with
or without anode bias, an increase in fila-
ment current beyond a certain critical value
results in no signals at all. With the usual
one -valve circuit one would expect an
increase in signal strength, but not so the
Filadyne.

Curves for a D.E.R. valve were plotted
for a fixed H.T. voltage and increasing
valves of filament voltage. Under these
conditions, signals ceased when the filament.
voltage reached about 1.6. But the
curves both for this and higher voltages
are very much the same as the lower ones,
complete with nice sharp bends. The

Actually, nearly as loud signals- are
heard if a pair of 'phones are inserted in the
anode circuit instead of the grid circuit !
The slight loss in volume is satisfactorily
explained by reference to Fig. 4.

The curves P and Q represent grid and
anode currents when a pair of 'phones
(4,000 ohms) were inserted in the anode
lead. This shows the remarkable effect
of resistance in the anode circuit flattening
the two curves, and thus lowering amplifica-
tion. Therefore the smaller the resistance
of the anode circuit, the sharper the upper
and lower bends with corresponding better
rectification and louder signals. Adding

(Continued on page 1224.)
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Sold by all leading
Wireless Dealers,
Electrical Con-
tractors and Stores

hePO
Models for
ikC. Mahn§
IID.C. Mcith

behind your wireless set
=00 i=10fiiliegilt=YOW272)

In the electric current you use for lighting and heating, you
have available the most efficient and reliable source of High
Tension supply that can be devised, and which can be
harnessed and fed with extreme accuracy by the GECOPHONE
HIGH TENSION BATTERY ELIMINATOR.
This eliminator is as simple and safe to use as any domestic
electric appliance ; permits your set to operate at 100%
efficiency, and for the reason that it reduces H.T. supply costs
to practically nothing, pays for itself over and over again.

Write for illustrated Folder B.C.4352.

H . T. BATTERY
ELIMINATORS
.7:Ae gaeo- your guarantee

USE

Ovralp5railles

for TONER POWER

11411110.14101MOINII
oldit, of The Gene;'al Electric Co., Ltd., Magnet Norse, Kingstray, London, W.C.2..
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The MARBLOIDliCIZT SPEAKER

First hear the
MARBLOID!
It is absolutely non -
resonant, and has un-
equalled purity of tone.
Its perfect reproduc-
tions will delight you.

111111111111111111111111111111111111111111111111I

Prices :

MARBLOID

"JUNIOR " £3 15s.
MARBLOID
" SENIOR " £5 les.
Hiliiminiiiiiiimiltiniiiiiimillimi

SUB -AGENTS :
For the Midland Counties :-

Foster -Boynton Co., Ltd.,
70, Lombard Street,

Birmingham.
For South Wales :-

Watson Bros.,
48, Dock Street,

Newport.

For Lancashire and Cheshire:
F. A. Hughes & Co., Ltd.,

6, Booth Street East,
Chorlton-on-Medlock,

Manchester.

Ask your Dealer, or write for List
"F.1." of "Blue -Spot " Specialities.

MHE discordant resonant tones caused by
I the vibration of the Old - type loud

speaker are abolished. The metal horn
loud Speaker and its attendant unnatural and
displeasing tones have been superseded.
The prol?lem of dispensing with- the impure
grambphonc-like reproduction of speech and
music is at last entirely overcome-by the
" Blue Spot " MARBLOID Concert Speaker.
Made from artificial marble by a patent
proCesS, and having a perfectly balanced tone=
reflector, designed with strict adherence to
the rigorous laws of acoustics, this instrument
is immune from the slightest vibration, even
under the stress of the greatest volume of
 sound. Its remarkable sound capacity, com-
bined with purity of tone and realistic repro-
ductions, surpriseS the most exacting critics.
If you want a loud speaker, hear the
MARBLOID first !

F. A. HUGHES & CO., LIMITED
Head Office : 204 - 6, Gt. Portland Street, London, W. 1

lilin111==11111.1M11111SIMEIBlifiallIMBP
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Telephone
Museum 863o,

Telegrams:
" Distancing,

Wesdo, London."
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CURRENT TOPICS.
BY THE EDITOR.

Sir John Reith-" Science and Miracles " The Last Forty Years, and the
Neat-Television-The Heroic Age of Science.

THE honour of Knighthood conferred
upon the Director -General of the
British Broadcasting- Corporation is

one which every amateur and listener will
learn about with pleasure. Sir J. C. W.
Reith is a Scot who hails .from Aberdeen,
and he is only thirty-seven years of age.
He worked as an apprentice at one time
at the North British Locomotive Works,
and in 1914, when he was twenty-four, he
enlisted in the Scottish Rifles, arid was
wounded at the battle of Loos. In 1915
he went to America to supervise the pro-
duction of munitions, and had his head-
quarters at Philadelphia With a staff of six
hundred.

He is a Master of Science and so, as well
as a great organising
ability, he also pos-
sesses a, technical
knowledge of wireless
-a fact which is not
generally known.

Everybody will
wish Sir John Reith
coritinued success in
his new position as
Director -General of
the British Broad-
casting Corporation,
where his extraordi-
nary organising
abilities, together
with his forceful per-
sonality, will, we feel
sure, enhance the
great reputation
which he has, already
built -for himself, and
incidentally; for the
B.B.C.

* * *

Mr. J. L. Garvin,
the editor of the
" Observer," writing
in a recent issue of
that journal an article
entitled " Science and Miracles," takes a
very optimistic view of Britain in this scien-
tific age. Mc. Garvin, although somewhat
inclined to look upon the coming of television
with excessive optimism, writes in a very
interesting way about the progress of world
telephony. He suggests that before another
Imperial Conference assembles, British
Prime Ministers will be able to talk direct to
any Dominion Premier, or to ring up the
Viceroy of India, or speak to them all iii
turn on the same day.

" This," he says, " is not romancing, -but
a thing that is surely. arid, rapidly approach-
ing the sphere of practice. WWII all the
cabinets and administrations in immediate
touch, the Governments of the new Empire
may be carded on as a whole by consent
and co-ordination as though an Imperial
Conference were in perpetual session. In a
decade or so after that. statesmen talking -
to each other across continents and oceans
may see each other while they are speaking.

When a physical meeting is desired aviation
will bring it about in a few days."

Schiller is credited with the somewhat
dogmatic statement that : " Alas, the age
of miracles is past ! " Thomas Carlyle, on
the other hand, although possessing all the
canny caution of a Scot, once said: " The
age of miracles is for ever here." Carlyle's
dictum is intensely true. these days, for
during the last thirty odd years the age of
miracles would seem to have been revived,
and one may be excused the extravagance of
exclaiming : " Nothing is impossible."

Of all the younger sciences, perhaps wire-
less has made the most rapid progress.
Less;than forty years ago, science was in
somethine .?f a stagnant calm, and it was

stretch the imagination of Jules Verne and
H. G. Wells combined ; but just as history
repeats itself, so does science repeat itself,
not in a redundant and futile way, but
branching out into new spheres of activity
and discovery and enriching Civilisation by
its labours and researches. '

Every reader of POPULAR WIRELESS who
is a keen experimenter and who aims at
something above building himself new
receivers to pick up new and distant sta-
tions must realise that wireless still offers
illimitable possibilities for those who will
devote themselves faithfully and untiringly
to the extraction of further secrets from
Dame Nature's store.

The case of Mr. J: L. Baird is an excellent
one. This young Scotch inventor has
devoted himself with untiring energy to
the problem of television, and already his
researches have borne fruit in the develop-
ment of this latest wonder in a way which
has inclined even the most sceptical of
scientists to the opinion that television may
now be regarded, definitely, as a practical
possibility.

But let us be under no misapprehension
abthit television. There is still a tremen-

dous amount to be
done before it can be

Two of the specially trained telephone girls at the London Trunk Exchange at which English subscribers.
can be plugged straight through to New York.

said that civilisation was slowing down,
and that the heroic age of discovery was
past. It seemed to be the general impres-
sion then that no further great advances
would startle the world ; at least, not for
many years to come. That was about
1890 ;- but; almost immediately there
dawned a new era of scientific progress.
The discovery in 1898 of the electron by
Sir J. J. Thomson, of X-rays by Sir Wil-
liam Crookes and his experiments with the
Crookes tube ; the epoch-making deduc-
tions of Clerk -Maxwell, followed up by the
practical proofs of electro-magnetic waves
by Hertz and their application to and
working out in radio practice by Sir Oliver
Lodge, also their practical application to
business and commerce by Senatore Mar-
coni ; the development of the motor car,
the aeroplane, electrical power-all these
-things- have dawned and developed during
the last forty years. What will dawn and
develop during the next forty years would

applied to everyday
use as broadcasting is
now applied to every-
day use. The day
when we shall have

_

apparatus which will
enable us to see the
broadcasting artist as
clearly as we can see
an artist on a cinema
film may be a very
long way off, al-
though, on the other
h and, developments
may follow each other
so rapidly that the
day will come, per-
haps in the next few
years. No one can
tell. One can only
say that at the mo-
ment the. prospect of
further developments
of a revolutionary
nature is good.

* * *

It has always been
the dream of many

experimenters in wireless work to design a
" cold" valve, that is to say, a valve
which will require neither L.T. nor ILT,
battery.

Many eminent men are working on this
problem to -day, and students of physics
and chemistry realise that, theoretically
at least, such, a valve is possible.

It is, indeed. a revival of the heroic age
of science which we are now experiencing,
and, as we have already pointed out in our
columns, it is a source of gratification to
know that many of the greatest scientific
pioneers of the age are still with us. It
cannot but be a source of inspiration to the
young inventor and to the young research
worker to know that men like Edison,
Fleming, Lodge, Thomson and others, are
still working and still helping in that great
work of furthering and benefiting the
progress of scientific research and, inciden-
tally, modern civilisation.
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America appreciates
Lewcos Screened Coils

Mn. H. H. Anspach, whose "Solodyne"
Set won first prize in the World's Radio
Fair (Chicago Section).

Mr. Anspach, winner of the first prize
in the New York World's Radio Fair
(Chicago Section), writes :-
Dear Sirs,-

May I offer you a word of congratulation
on the wonderful coils produced by you which
must have certainly helped in obtaining for
me first prize at the Chicago Exhibition for
my "Solodyne."

I sincerely hope your sales will be very
good, and wishing you every success, which
you thoroughly deserve.

Yours very truly,
(Signed) H. H. ANSPACH.

P.S.-I hope you will not hesitate to make what use
you like ()phis.

Comparative tests prove that . LEWCOS
Screened Coils and Transformers have a
lower H.F. Resistance within their screens
than any other coil on the market.
Use LEWCOS Screened Coils in your set.
Obtainable from all wireless dealers. Full
particulars and prices sent on request to

The
LONDON ELECTRIC WIRE
COMPANY & SMITHS, LTD.
Playhouse Yard, Golden Lane, London, E.C.i

Screened Coils
U

The Condenser
which gives a

separate station
to every degree.

1

Absolute rigidity
of fixed plates en-
sured by unit con-
struction.

2
Moving plates clam-
ped together to per-
mit fine spacing with
absolute security.

3
Special method of
construction elimin-
ates the possibility
of fixed and moving
plates short circuit-
ing.

4
Ball -bearings ensure
smooth silken action
under all conditions.

S

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

6

Electrical losses so
low as to be quite
negligible. An in. -

valuable feature for
short-wave use.

7
Generous and read-
ily accessible solder-
ing 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 per-
mits a panel depth
when closed of less
than two inches. The
.0005 mfds. Ortho-
cyclic takes up much
less room than 'most
*0003 mfds. conden-
sers.

11

Highly polished and
beautifully finished
throughout-a per-
fect example of Brit-
ish craftsmanship. I

Advt. Portable Utilities Co., Ltd., Fisher St., W.C.I.

Where else
will you

find these
Eleven

Features
of

Condenser
Superiority

G A. 7091

9

Illustrate
Catalogue
Free.

DESIGNS
FINE 25

SIZES ARTCRAFT
CABINETS

MADE IN OAK AND MAHOGANY
rT

Price

Tr:41314-
10 x 8 x 6
12 x 10 x 8

12,0

0
12 0
18 0

14 x 10 X 8 14 0 19,0
16 x 8 X 8 14 0 19/0
18 x 12 x 9 21 0 2910

Baseboards Free. Hinged Lids I/Elextra:

CARRIAGE PAID England & Wales -
Scotland 11- extra.

Radion, Resiston and Ebonart
Panels Supplied.

THE ARTCRAFT COMPANY,
156, Cherry Orchard Rd.. Croydon.

Parr's Ad. 10..111116,

VALCO MAGIC!
WILL MAKE YOUR BROKEN
VALVE AS GOOD AS NEW.
ALL TYPES OF VALVES REPAIRED AT HALF LIST

PRICES (minimum charge 5 '- ).
Satisfaction Guaranteed or Money Refunded.
An unsolicited testimonial from one of our many satisfied users will
appear each week.

CAMPDEN. 18/to/26.--Very many thanks for two repaired Valves
arrived O.K. I am astounded with the results.-M. F. W.
Wero, S.P.'s and low capacity types not repairable. Minimum D.E.

current 0'15 amps when repaired.

VALCO LTD.,

Dept.GROVE,
WIMBLEDON, S.W.S9.
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IS " PUSH-PULL " WORTH WHILE?
A great deal of nonsense has been written about this method of L.F. amplification, especially in certain journals which fill
some of their columns with wireless matters, supposedly for the interest of their motoring readers, but in this special

article the subject is dealt with in a sane and really unbiased manner.
By G. P. KENDALL, B.Sc.

(Assistant Technical Editor.)

*

11T is rather strange that, although perfect
1 quality of reproduction does not appear

to haVe been sought after with any
special enthusiasm by the average American
experimenter until fairly recently, yet
there is a type of L.F. circuit expressly
designed to achieve that end which has
been far more extensively exploited across
the Atlantic than in this country.

When the " Push -Pull " L.F. amplifying
circuit first appeared, it at once achieved
quite a vogue in the States, and there have
been signs of late that it has gained a
certain degree of popularity over here.
There appears to be some uncertainty as
to the exact purpose of this type of circuit
and its real capabilities, and there is a
risk of disappointment if it is blindly used
as a specific for all the distortion troubles
which most of us now spend so much time
trying to eliminate from our note -magnifiers.

How It Is Done.
At this point it will he well to refer to

the skeleton diagram of a. push-pull amplify-
ing circuit reproduced "on this
page, and gain an idea. of the
working of the arrangement. It
will: be seen that three valves
are shown here, and of these V,
is the detector valve of the set,
while V2 and V3 are two L.F.
valves wired up in the special
parallel scheme which is t he
essential feature of the circuit.

This latter is the whole point
of the push-pull arrangement,
since it does not merely consist
in the placing of two valves in
parallel, hut in so' dividing the
signals applied to them that one
half goes to each, is amplified
separately, and then, after amplification, is
recombined with the other magnified half
in a special output circuit before being
passed to the loud speaker.

Just how it is done can be followed from
the circuit diagram. In the anode circuit
of the detector valve is the primary of a
special L.F. transformer, T1, T2, and it
will be seen that the secondary of this
transformer is provided with a centre tap
which is connected to the filament circuit
via a grid -bias battery. The ends of the
secondary go to the grids of the two L.P.
valves, and it will be understood that
in this way just half the signal is applied
to each.

Since the two amplified halves of the
signal are of opposite sign, it is evident
that they must be combined in a special
manner before being passed to the loud
speaker.

The Main Claim.
This is done by means of another trans-

former with a centre -tapped winding, this
time the primary. This is the output trans-
former, T3 and the diagram shows
how the signals are fed in opposite direc-
tions through the two halves of the primary.
Since they are of opposite Sign at any given
instant-, the fact that they pass in opposite
directions through the primary means that
they will induce voltages in the same
direCtion in the secondary, and thus will
be properly added together .:before being
applied to the terminals of the loud speaker.

Possessing now a fairly clear idea of how
the push-pull system works, we are in a
position to decide whether it possesses so
many advantages as popular opinion is
inclined to attribute to it, and whether

of the push -Pull circuit, because the correct
characteristics for a last -stage valve were not
clearly' understood by the average ex-
perinienter, and all sorts of really unsuitable
" tubes " were used, especially since Naives
of the right type were few in number, were
expensiv e, and often required very high
anode voltages.

The remedy for such overloading, is now
known to most people to lie in the use of a
power or super -power valve having a very
long straight portion upen its characteristic
curve, and the number of such valves
on the market is now very large. They
are no longer unduly costly, and all the
later ones work well with anode voltages
of the order of 120 volts. Provided that
proper grid bias is used, there is very

`little risk of overloading such valves
when reproducing signals of adequate
Volanie for any normal domestic purpose.

Not Worth While.
Since there is no longer the same urgent

need to reduce the load on the last valve
by dividing it between two, it
would seem that the only real
justification for the push-pull cir-
cuit is gone. It is sometimes
argued; however, that it is still
worth using by experimenters
who have a large stock of the
older L.F. valves and small power
valves on hand which they wish
to use up. This seems to me
to be false reasoning, however, '

because to use the circuit two
special transformers must be
bought, and it is surely cheaper
to buy one special valve !

. Just one sound argument in
favour of the push-pull. circuit

remains, and this should receive- due con-'
sicleration before reaching our final conch( -
skin. The types of valve capable of handling
really strong signals without risk of over-
loading are necessarily valves with a rather
low amplification factor, and thus one does
not obtain quite so much magnification
from a " super -power " stage as from a
push-pull stage employine two valves,
each separately capable of handling only
moderate signals, but of higher amplification
factor. Against this, however, must be
set the corresponding drawback that for
one stage of push-pull two valves are needed,
with their attendant adjuncts ttr* filament
current. This does not seem to me a -
sufficiently weighty advantage to. justify
the unquestionable complication and 'ex-
pense of the circuit.

Re -Combining the Impulses.
Furthermore, the halves so produced are

of opposite sign-i.e. at any given instant
the grid of V2 may be made -positive and
the grid of V3 negative, and a moment
later conditions will be reversed. Thus,
when the anode current of V2 is increasing,
that of V, is decreasing, and so on ; hence
the name, V" push-pull,"

those advantages outweigh its obvious
drawbacks. The main claim _made for
the system is purity of reproduction, and
its possibilities in this direction are princi-
pally due to the fact that only half the
voltage of the signals -is applied to each
valve. Since they thus are called upon to
deal with relatively 'small voltages, the
risk of distortion being Ploduced by over-
loading is practically eliminated, and this
risk was a very *real one at the time of the
introduction of the push -pall circuit.

Now Out-of-date.
Overloading, as applied to valves, is

perhaps a term requiring explanation.
What we mean by saying that an L.F. valve
is overloaded is simply that the voltage
swingS produced by the signals across
its. grid and filament- are too large to he
accommodated on the available straight
portion of the characteristic curve of that
particular valve. When this happens, of
course, distortion is bound to take place,
and there is no doubt it did occur quite
frequently at the time of the introduction

NEXT WEEK :
" Modernising the P.W. Continental "

By Percy W. Harris, M.I.R.E.
Order Four (','j, of P.W. NOW.
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n I am going to have a shot at building
V.Z. a 'Wireless set. How should I set

about it ?
A. Have you made up your mind whether you

will listen on 'phones or loud speaker ?
Q. Well, I am about eight Miles front

2 L 0, and I would like to work a loud speaker
from there, and from Daventry. If possible,
I should like to tune in other stations some-
times, but it's really the local station and
5 X X that I shall depend on. I don't want
the set to be too &pensive, though; say,
up to three pounds, without the valves, coils,
'phones, and batteries.

A. It need not cost more than that, and you
should get excellent results on two valves from
2 L 0, and quite fair volume from 5 X X.

*- *
Designed and described by a member

of the " P.W." Queries Staff.
A straightforward chat about set

I building, discussing the various
I needs of the average listener and

fully describing the construction of
a general purpose 2 -valve receiver. f

----- - 4-1 - **4.1  
Q. What parts shall I need ?
A. Well, I have here a set of the kind you require,

and we will look over it together. Suppose you make
a note of the prices as I take the various components.
As ,you will see, you'll want a box not less than

in. deep, big enough to take an ebonite panel
measuring 10 by 8 in.

Q. Would it be possi-
ble to make the box at
home, or would it be just
as cheap to purchase one
ready-made ?

A. If you are skilled at
that sort of thing, you can
certainly make it for yourself,
but otherwise it is hardly
worth while.

Q. By the way, I pre-
sume the components
you are now mentioning
are those that have to
be bought, and cannot
be substituted by any-
thing else or cut down
in number ?

A. Yes, all these arc
necessary, though, of course,
you need not
buy exactly
the same
makes pro-
vided you get

components which a iswer the same
purpose as those I have here. Let's
take those on the panel flirt. There is
a one two-way coil holder (Lotus), two
valve holders (Lissen), one variable
condenser (0005 mid.), one filament
resistance (30 ohms), and ten terminals.

4 -Z -0,4E 7/CA4 ,a46:4;441.
avow., By .4
CNC, BY a,
SERIM £9.

Q. What about the foreign stations ?
Should I stand any chance of getting them
occasionally ?

A. Oh, yes, when you have attained a little
skill in handling it, the set I have in mind would
probably bring in quite a nice sprinkling of foreigners
as well. But that is only when conditions are good,
and if you put up a decent aerial.

Q. Out-of-doors aerial, I suppose ?
A. Yes, out of doors. The higher it is, the bet ter ;

and I am assuming it would not be shut in too badly
by surrounding houses, trees, etc.

The Necessary Components.
Q. Well, I can put up a 30 -ft. pole, and my

garden backs on to another garden, so I
suppose it's an average sort of situation ?

A. That should be all right, I think.
Q. What sort of set would be suitable ?
A. A " straight " two-valver. in which the first

valve is a detector and the second valve the L.F.
amplifier. As you haven't built a set before, I should
recommend an easy -to -make flat -panel set.

Suitable Transformer.
Q. I notice the coil holder has

an exceptionally long handle. Is
this a necessity ?

A. No ; but the long handle is a
great convenience, as you will find that
if your hand is approached too close to
the set It affects the tuning.

Q. What extra components are
on the reverse of the panel ?

A. The chief one is the Lissen
L.F. transformer.

Q. A friend of mine has offered
me a transformer of another make.

Could I use this
instead ?

A. Oh yes, pro-
viding it is of suitable
ratio, and Is designed
for coupling a first
gage of L.F.

Q. Good I What
else shall I need ?

A. Besides the
transformer,. you will
require a grid 'leak
and condenser, some
stiff wire of about
No. 16 gauge. and
about a couple of feet
of flexible wire for
the coil connections.

Q. I suppose I shall need a few odd screws
for fixing the components to the panel ?

A. Yes ; the screws for the coil holder are supplied
with it, and, in addition, you will require about
half -a -dozen counter -sinking bolts and nuts (4
B.A. gauge) of half -inch and three-quarter sizes.

Q. As I cannot carry accurately in my
mind the way you have arranged the parts
in your set, can you give rue a sketch showing
where the various components should be
placed ?

A. Here is one that shows all the essential
measurements, which you can vary slightly if the
components you finally decide upon are not exactly
the same size as those I have used. (See drilling layout.)

Inexpensive Recaiver.
Q. What are the approximate costs of

the parts ? I don't believe you mentioned
them.

A. I bought the panel and cabinet together at an
inclusive cost of 12s. Gd. ; the L.P. transformer costs
only Ss. Gd. ; the coil holder is 8s. ; and the variable
condenser is retailed at 10s. Gd. The other components
are quite inexpensiie, the rheostat costing 5s., the grid
leak and condenser, complete, 2s. ; the terminals,
ls. 3(1. ; the valve holders, 2s. Odd screws and wire
will cost you about Is. Gd.

Q. Having got all the parts, is there any
special procedure I should adopt for building
the set ? I mean, can the components be
mounted in any order, or should some be put
on before the others ?

A. First of all, you should mark the panel for
drilling. The sketch I have given you Indicates the
positions of the various components. The exact
location of the coil holder holes can be found from

(Continued on next page.)

The two -valve receiver discussed in the article. All the
components are mounted either above or below the panel.
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THE " Q AND A" SET.
(Continued front previous page.)

the template which is supplied with that component.
The valve -leg spacing Must be very accurate, so I
should advise you to use a template. The particular
valve holders which I have used have a template
supplied with them, but if ordinary valve holders
or valve sockets are employed the spacing can 'be
accurately found by one of the little metal templates
obtainable from your dealer.

Together with the other under -panel photographs, this illustration
be of assistance during the wiring -up process.

Q. I presume that all the components
should be mounted before I commence
wiring up ? Or should I wire up some of them
(for instance, those wires nearest the panel)
before putting on the larger components, such
ag,:the transformer ?

The best method is to mount the terminals
first, and file the ends ready 'for loldering. -Then
mount the rest of the components, and you will
be ready to commence the wiring.
.4' Q. Where shall I start on the wiring ?

A. The usual plan is to wire the filament circuit
first, and I think 1 had better give you a sketch of the
wiring (see wiring diagram). You will notice that the
wire joining the grid bias plus and L.T. negative
terminals to the filaments of the two valves is low
down close to the panel.. Having put on this wire,
join the remaining filament connections of the valve
holders together and connect them to ono side of the
rheostat. The remaining rheostat terminal is joined
to the L.T. plus terndnal, and then the' filament
wiring is complete.

Q. I 'notice 'that other wires join those
you haVe mentioned. Should these be taken
next ?

A. Yes ; though with a little ingenuity I could have
continued the wire that joins L.T. negative and G.B.
Mils to the H.T. negative _terminal as well. The
exact order of wiring up and the exact position of
the various wires is not very particular providing
you follow the sketch in its essentials, and leave
adequate space between those wires that are not
connected together.

Concerning the Wiring.
Q. I notice that all the wires on your

set have right-angle bends in them. Is this
an essential -feature, or would it be better
to take them direct to the various points
they have to reach ?

A. The idea of bending them at right -angles
is to keep them as well -spaced from each other
as possible and, at the same time, give the set a
neat appearance: As regards the next wires that
you put on, I should take the following in the order
I mention them : One joining the aerial terminal
to one side of the grid leak and condenser, and
to the fixed plates of the variable condenser; one
from the earth terminal to the moving plates and
to _the filament wire coming from the L.T. minus
and G.B. plus then the lead connecting the remaining
side of the condenser and leak to the grid socket
of, the right-hand valve holder (looking at the back
of panel all the time, of course, with the variable
condenser and rheostat towards you).

Q.. Should the flexible leads, which come
through the panel from the coil h -older and
are connected -to the lea& from aerial and
earth terminals, be fixed in position now ?

A. No ; I think it would be best to leave those
until a later stage, though you might fix the flexible
lead from the plate of the firSt valve to the socket
of the moving section of the coil holder in position.
The other terminal on that portion of the coil holder
can be Connected by a flexible lead to the terminal
marked 0.P on the transformer. The terminal marked
I.P. should then be connected by a piece of stiff wire
to the left-hand telephone terminal and the terminal
marked H.T. plus.

Q. I notice, in your set, that all the
connections are soldered. Is that an essential
feature, or could I do away with the necessity
of soldering ?

A. It is much better to solder the connections
if you possibly can, as this makes for a much snore

permanent job and enables you to connect
wires together at any points you wish.
Without this you would have to bend the
wires into loops at the ends and take each
one to a terminal, fixing it by means of a
locking nut. In this way a great deal of
unnecessary wire would be used, and the
appearance, if not the efficiency of- the
receiver, would be impaired.

Q. What connections should I
make next ?

A. I think it would be hest* you
completed those going to the LF: ataps-
former. That is, join the I.S. terininat on
the transformer to that marked Gird, Ana
Negative -on the left of the panel, and join
the O.S. transformer terminal to the grid
sena of the second valve holder.

Q. I notice that at this stage
several of the wires seem to be

running close together.
Should they be kept any
definite distance apart,
or is that immaterial ?

A. There is no definite
distance at which they
should be kept apart, but
they should not be allowed
to go too close, or slight
bending of the wires might

cause them to touch, which would certainly prevent
the set from working properly, and might possibly
damage your valves if the voltage from the high-
tension battery, by any chance. was placed across
the filament circuit. There are very few wires now
to be put on, viz., the one from the right-hand
phone terminal to the plate socket of the second
valve holder, and those two flexible leads front the
fixed portion of the coil holder through the panel
that you mentioned before, one going from the plug
of the coil holder to the lead attached to the earth
terminal and the other one from the socket 01 the
coil holder to the wire joining the fixed vanes of the
variable condenser to the aerial. terminal:

should

The AecessOries.
Q. Now that the set is wired up, I conclude

 it is ready for testing ?
A. Before connecting up, you had better check

over the connections.
Q. What shall I need in the way of

accessories before the set will be ready to use ?
A. Apart from the aerial and earth lends you will

require the L.T. battery, H.T. battery, and grid bias
battery. Also a pair of 'phones or loud speaker,
the two valves, and a set of coils.

This Illustration gives
a clear idea of the
disposition of the com-
ponents and wiring.
The grid condenser
and leak on the right
are supported by the

wiring alone.

Q. Is there any special size or voltage of
accumulator that will be required, or is this
immaterial ?

A. Your requirements in this direction are
entirely governed by the valves chosen. Whatever
kind of valves you decide upon, you will find that the
makers recommend a suitable L.T. and H.T. battery
and grid bias values, and if: you keep within the
limits recommended by the valve maker you can be
sure of obtaining the best results from them.

Q. I understand that the valves can be
divided roughly into three classes according
to the voltage they require: Is any one class
more suitable for my use than another ?

A. No, they are equally suitable, except for the
fact that if you choose two -volt valves the L.T.
battery is smaller than with the other types and,
consequently, the problem of recharging it is
simplified.

Choosing the Valves.
Q. I presume the efficiency of the various

classes is about the same, but as there are so
many valves from which to choose, I should be
glad if you would give me some idea of what I
shall require, as it is a difficult -matter for a
novice to make a choice from all the valves
at his disposal.

A. I should recommend you to use valves with a
low current consumption, so that your accumulator
will need recharging at infrequent intervals only.
We shall liave to mention figures here for a moment,
I am afraid, but as they are very easily understood I
think you will follow exactly what -I mean.

The current consumed by any valve is measured in
amps., and the lowest current consumption you can
obtaih will be with valves taking -00 amp. There is
another clasS taking 1 amp. others taking .25 amp.,
and so on. Either of these would give excellent
service, and really there is very little to choose
between them.

Q. I suppose if I take the middle course
I shall not be going far wrong, but I aril. told
that the number of times I have to have my
accumulator recharged will depend on the size
of the accumulator as well as on the valves I
use. Is that correct ?

A. Yes. If you choose the .1 valves the total
current consumption of the set will be -2 Amp.
This total consumption will have to be divided- into
the actual ampere -hour capacity of your aectuimbetor,
to find out how many hours it will last before it heeds
recharging.

Suppose, for instance, you purchase a twenty
-actual ampere -hour accumulator. Divide this twenty
by the 2 which is the total current consumption of
the set, and the answer is 100-that is, you can use
your set for about 100 hours before the accumulator
will need recharging.

Q. If I exceed this number of hours, will
any damage be done to the set Cr will it merely
cease to work ? In any case, if I should lose
count of the number of hours, is there any
indication which would tell me when the
battery wants recharging ?

A. It is particularly important that the battery
should not rub right down for the first two or three

(Continued on page 1205-)
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THE NEED FOR A BETTER
BATTERY IS FILLED

There was a need for a better battery for loud
speaker work-long programmes imposing a
tremendous strain on batteries proved that the
ordinary H.T. Battery could not stand it as
well as was desirable. Deterioration in repro-
duction during every long programme took
place, but so gradually did it occur that the ear
almost got accustomed to the change, but that
did not mean that the reproduction was not as
good as it could be.
The unique new process and chemical combination employed
in the making of the LISSEN new process battery has
introduced a new power smoothness into the loud speaker
reproduction. The tones are more natural than has ever
been known before. Volume is clearer and bigger, and
the LISSEN battery will keep this up hour after hour, never
varying, never altering throughout the longest evening.

All who are using it are finding a new delight in their
loud speakers because of a new and better battery utterance.

A LISSEN battery is always fresh, always brimful of new
energy when you get it.
It is not dear, for the LISSEN new direct -to -dealer policy
of distribution cuts out all the wholesale profits for your
benefit. Your dealer sells this LISSEN battery. Ask him
for LISSEN new process and take no other. Rated at
60 volts but goes considerably over. If any difficulty send
to factory --no postage charged, but please mention dealer's
name and address.

1 0/6
(Price would have been
13/- but for
new policy.)

MPORTANT Tt

THE TRADE.
Retailers who ha,
dot already bee
notified shoo]
write at once f,
details of the net
LISSEN direct.
irons - factory - to
dealer policy 01
distribution - all
orders for LISSEN
uroduets must now
be sent direct to
us at Richmond
not to usual factors

Hear your LISSENOLA
working off this LISSEN
battery to know what a
good loud speaker and
a good battery Ian do

together.

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

Managing Director : Thomas N. Cole.

QUALITY
RHEOSTATS

Previously

4, -

NOW

2/6
LISSEN quality-took how they are made-
the wires cannot move and short circuit-the
contact brush rides firmly yet smoothly-the
heat -resisting former canon soften-there are
accessible terminals-and the combined knob
and pointer will tit flush with the neat photo-
engraved dial when mounted. Lastly, note
the irresistible appeal of the price, made poss-
ible by our lig production programme backed
by our new duce -to -dealer distribution policy
which cuts out all wholesale profits.

Previously NOW
LISSEN 7 ohms rheostat, patented C- 216

35 4'- 2, 6
Dual
Potentiometer, 400 dims 4'6 2/6

Every One LISSEN One -Hole Fixing,
of Course.

Easeboard mounting type same prices as above.

QUICK TO FIX AND
HANDY TO USE

There is a LISSEN switch for everything you
want a switch to do. Ask your dealer for the
appropriate LISSEN switch, and you will get
a real radio switch. LISSEN one -hole fixing
explains itself.

Previously NOW
LISSEN 2 -way 2'9 1,6
Series -parallel 3/9 2/6
Double Pole. Double Throw 26
Key Switch 2, 6 1 '6

A VALVE HOLDER FOR
CLEARER, BETTER

SIGNALS
Because of its low loss
and low capacity qual-
ities. the LISS EN
Valve Holder plays
its part in getting
clearer, louder signals.
Sent out teady ior
baseboard mounting,

as shown, it can
also be used tor
panel mounting
by bending the
spring:, straight.

LISSEN VALVE HOLDER
(Patented). NOW 1/- EachPreviously 118

A. A. A. A. A.

4
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Perfection
in Variable
Grid Leaks!

Fit your receiver with a Duvarileak Vari-
able Grid Leak.
It enables you to increase the selectivity
and the purity of your reception by apply-
ing to the grid the exact resistance de-
manded by your particular detector valve.
The Duvarileak eliminates all the failings
often associated with variable grid leaks

in the past.
The resistance material, which it has taken
us years to evolve, has a hard surface. It
retains its resistance value indefinitely, and
the rolling ball contact (see inset) reduces
wear to a negligible quantity. The result is
that the Duvarileak remains variable and
gives a constant value for any given
setting of the dial. It carries the Dubilier
Guarantee to give complete satisfaction,
and is obiainable of. all Dealers, Price 7/6.
The Duvolcon for Loud Speaker volume
control is the same in appearance and
price as the Duvarileak. Suitable for use
with any Loud Speaker.
May we send you our new Catalogue in which these
and all other Dubilier Products are fully described?

Price 7/6 each

DUBILIER
ADVT. OF TILE DUMMER CONDENSER CO. (1925) LTD.
DUCON WORKS, VICTORIA ROAD, H. ACTON, 1T.3
TELEPHONE: CHISWICK 2241-2-3. FAA. 24.9
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COMPONENTS OF REPUTE
All the components described below are used and recommended by
leading set designers everywhere, and they will considerably improve
reception on your set. Each of them is covered by our usual guarantee.

CUPEX
"POPULAR MODEL"
Copper Coil Screen and Inter-

changeable 6 -pin Base.
(Pat. NO 259,459)

Made from best quality copper,
these screens give perfect electricil
and self-cleaning contact on the
base. The novel arrangement of

9'6
the terminals renders accidental
" shorting " impossible. Beauti-
fully finished, with all brass parts
heavily nickel -plated.

Special Six -pin Base
To replace the more expensive standard screened'
coil base in sets where the actual screen is not re-
quired. Standard spacing with terminals 2ltl
arranged for easy accessibility

Keystone Fixed Resistors
No. 4 for '25 amp. valves with
6 -volt. accumulator. No. try
for .06 amp. valves with 4 -
volt. accumulator.

Price 216

S.L.F. Condenser
As used in the " ' P.W.' SAVOY THREE."

The condenser which gives a dead straight line
frequency curve, the effect of which is to prevent
the usual crowding of wave -lengths on the lower
portion of the scale as is the case with other types
of condensers, and to allow the various stations to
come in at regular intervals round the dial,
thereby greatly facilitating tuning. Beautifully
finished, with a spiral contact which eliminates
noise, wear -proof bearings giving smooth, easy
movement, and a handsome 4 in, dial. Very
rigidly constructed.
0005 mfd. .. 15/- .0003 mfd. 14/ 

We can supply all the
components and panels
ready drilled for Mullard
Receivers described in

Radio for the Million."

Keystone Neutralising and
Balancing Condensers

Used in all the popular circuits this season. These
condensers have been designed by experts, and they
are suitable for neutralising the electrode capacities
of all type of valves. Very low minimum capacity.
The wide spacing of the vanes renders accidental
" shorting " impossible. Very well made from best
quality material and beautifully finished.

Board mounting 51. Panel mounting 613
Balancing Condenser, similar to the illustrati-in. but
having two sets of fixed vanes instead of one. 716
Equally well finished

REAL SERVICE FOR HOME CONSTRUCTORS
If you are building a set, you
cannot do better than avail
yourself of the famous Pilot
Service. Under this Scheme
you are absolutely guaranteed
success, and our Technical and
Service Departments are ready
to help you at all times, should
you encounter any small diffi-

'cullies. Do not attempt to
build a set without this guaran-
tee of technical assistance.

Send 6d. in stamps for
a copy of the " Pilot
Manual," which gives
full particulars of this
Service, and illustrated
details of the latest and
most popular receiving
sets.

.,
Regd. Office: 77, CITY ROAD, LONDON, E.C. 1 .
BRANCHES High Holborn, London, W.C.1. 4, Manchester Street, Liverpool.
4, Bank of England Place, Plymouth. 230, Wood Street, Walthamstow, London, E.

THE PILOT MANUAL

PETO-SCOTT CO., LTD

IIIJ IIJ Lit Iii 1111az 1111 1.1111 LII LIii Lli LIIJ 1111 111 LII IIJ 1)E,13
P.S. 7185.
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ITHE " Q AND A." SET.

A. By never bringing the reaction coil too near
j to the aerial, coil. The important thing to remember
AS that too' much reaction spoils your own signals

as well as other people's, whilst too little reaction has
- . . no detrimental effect whatever except that signals are,.. .. , -

(Continued from page 1202.) - not quite as strong as they might be. This will
hardly affect the reception of Landon and Daventry,

*!-4".!'7.-PIC try for foreign stations you will have to get skilful. .

charges, so if I were you I should takeenough in the use of reaction to use it as much as
it to be recharged . possible without carrying it to excess.

after it has had "about a fartnight'S use, for the first
four or five times. After this, you will find that if Q. When varying the distance between

but when you are conversant with the receiver and

/0
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you leave the battery too long before taking it to
the charging station it will give out in use and your
results will more or less suddenly fade away. This
is when the battery is fully discharged, and in such a
condition it should be -taken to- the charging station
as soon as possible for recharging.

You can obtain good idea of the condition of
the battery from its voltage, which is measured by
an instrument called the voltmeter. When the
battery has been recharged, you will find its voltage
is just over 2,.and by the time it has run completely
down this wll only measure about 1.8 volts. The
decline in voltage is fairly steady, so that this forms
a good indication of the condition of the battery.

Q. The H.T. battery, I understand, is of
a different type and cannot be recharged.
How long should this last and how big should
it be ?

A. For two valves, one of the ordinary size
66 volt H.T. accumulators will probably meet the
requirements of the valve maker, and this should last
you several months before needing a renewal.

Q. What coils shall I need 7
A. For London you will need a 40 and 50 coil,

and for Daventry a 150 and 200. Probably the smaller
coil will go best in the fixed holder, and the larger one
in the moving; though you might try experimenting
with these by changing them over to see if better
results are obtained the other way.

Hints on Operation.
I assume that in connecting up I put

the aerial lead on the aerial terminal, and
earth lead on the earth terminal ; that leaves
Me. with six more terminals to connect up.
What are the correct connections for these ?

A. The drilling layout is marked- to show how
the-'respecti-ve batteries should be connected, and
you must be very careful with the leads, or you may
do some damage either to the batteries themselves,
or to the valves. If I were you I should connect
the leads to the set itself first, and then, making Sure
that they are the right leads, connect each pair to its
battery as marked.

Q. .I.understand, that reaction is employed
in this set and that when mishandled this is
liable to upset neighbouring receivers. How
can I guard against -this ? - -

the coils, how shall I know when I am causing
interference by using too much reaction ?

A. Too Much reaction causes a set to oscillate, and
a good method of finding out how this happens is the

following. By the way, this method should be
tried outside broadcasting hours, preferably early in
the morning, when no one is trying to listen to
distant stations. You proceed as follows : Put on
the 'phones or listen carefully with the loud speaker,
and then gradually bring the reaction coil towards
the aerial coil. Whilst you are doing this, wet your
finger,,,and.jap the aerial terminal, witta it. With
eilch tap you will hear a click, and these clicks will
probably get louder and louder when the coil is at an
angle of about 45 degrees from the aerial coil. At
first the increase is not very noticeable, but at a
certain point it -suddenly gets very much louder, and
this is often accorardined-by a slight hissing or breath-
ing sound, or'else by a whistle.

The very loud - clicks or the whistle are due to
oscillation, so it a' before'this point that the correct
reaction position' is found. With a little practice
you will soon disco'er'a position where reaction is
making the clickS louder than before, but the set is
just not oscillating, This -is -the position for maximum
reaction, when the set is in its most sensitive
condition. .

Picking 1.1p Want Stations.
' Q. You mentioned just now that I -might
have to change the coil over. Will the size
of doil have an -effect on the powers
of the set ? .

A. Yes, the larger the coil the greater the reaction
effect (within limits). By the Way-, I forgot to men-
tion that sometimes it happens that when trying to
increase -reaction it is found that apparently the
opposite effect- is being obtained. Signals do not
get stronger as the coils get closer together, and they
may indeed get weaker. . . -

Q.: What shOuld I do then ?
A. AU that is necessary is to reverse the two

leads to the reaction coil. It is partly for this reason
that flexible leads are being used, as they enable the
relative positions of the coil wiring to be altered easily.

Q. I have been told that best results are
obtained from what are known as power valves.
Are these expensive to run, and should I be
able to use them ?

A. They are a little more expensive, both in
first cost and upkeep, but, as a matter of fact, their
performance is generally greatly in advance of the
ordinary valves, and if you can do so I should
certainly purchaee those of the power type. Alter-
natively, one power valve in the last stage would
give better results than two of the ordinary valves.

Q. What is the best procedure for tuning
in a station

A. Simply rotate the aerial condenser until
maximum signals are received, with the reaction coil
well out. *Later on, when picking up distant stations,
this coil will have to be advanced closer to the aerial
coil, as already explained, but just at first you will
be well advised not to attempt long-distance
reception.

(Continued on next page.)

The connections made by the flexible leads are clearly indicated in the above photograph.
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THE " Q AND A " SET. I
(Continued from previous page.)

*-4,-.6-4-----------.-
Q. There is one other query I should

like to raise now,, and that is as to whether
it will be possible to use the set away from
the window through which the lead-in will
be taken, or whether it must be placed in that
part of the room ?

A. That all depends how far away from the
window you want to have the set. A few feet will not
matter, but we do not advise you to let your lead-in
wander all round the room before reaching the
receiver, as this will entail serious losses and a corre-.
sponding decrease in efficiency.

Q. Supposing I place the set in a corner
of the room about six feet away from the
window, shall I need to take any special
precautions with regard to the lead-in wire ?

A. In that case you should keep your aerial
well away from the wall and run It as direct to the
set as possible. Under no circumstances must the
aerial and earth leads be made of twisted flex, or
even allowed to run close to each other, if you want
to get the best from your set.

Q. Well, that reminds me that I shall
want to run a lead upstairs sometimes, so that
one can listen in the bedroom on 'phones. Will
there be any need for precautions with the
lead in this case, as it will be .rather difficult
to keep it right away from the walls and
floor ?

A. No. Provided well -insulated wire is used, a
couple of leads from the 'phone tenninals of the set
can be run anywhere in the house and can be placed
quite close together. Under these circumstances, it
would be better to place a .003 or -005 fixed condenser
across the 'phone terminals, so that extension leads
shall not have any marked effect upon the tuning.

Q. Shall I build the fixed condenser into
the sot, or would you test the set without it
first ?

A. You might Just as well build it into the set
while you are about it, as in any case it will tend
to improve the tone of your reception, especially if a
loud speaker is used at any time.

Q. As there are several types of loud
speakers, would you mind telling me which is

most likely to be satisfactory on a small set
of this kind ?

A. It is rather difficult to, advise any particular
make of loud speaker, because so much depends upon
the individual taste of the listener. I would advise
you to hear several makes at some demonstration
before finally deciding, but In any case I do not think
that one of the hornless type, having a large compo-
sition diaphragm, would be suitable for your purpose.
As a rule these take rather a little more energy than
some of the smaller models, and I doubt whether your
set would be capable of operating them so as to give
sufficient volume for your purpose. Something about
the order of ;three guineas, and a well-known make,
should meet your requirements. This should have an
ohmic resistance of about 2,000 ohms, as you will
be using an average -type power valve in the L.F.stage.

Q. I presume that sometimes wireless
receivers go wrong, and if mine fails to function
at any time, what is the best way of finding
out what the trouble is likely to be ?

A. Probably any wireless enthusiast you may
happen to know who possesses sufficient knowledge
will be glad to give you a hand with the set, or advise.
as to what is wrong with it. But remembering the
wide differences in sets, I think. your safest plan
in the event of difficulty is, to write to the " P.W."
Technical Queries Dept. The full rules governing
the answering of queries are given in flue Radiotorial
columns of PQPULAR WIRELESS every week,' and this
dept. will be only too glad to put you right.

TWO IMPROVISED
CONNECTORS.

By J. F. C.
*-0. -4 -4 *
IT is often very convenient to be able to
I make use of some very temporary

means of connecting two or more wires
together, and with the least possible loss of
time and expenditure of trouble.

Naturally, one can make temporary
connections by holding the two wires
together, or by tying them together. Such
connections are not satisfactory, however,
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because it is always difficult to obtain
efficient electrical contact by such means.

For making wire connections of a purely
temporary nature there is no implement
more useful than an ordinary paper clip, or,
alternatively, one of the small clips which
are used by shopkeepers for banging up
showcards in their windows.

Both these varieties of clips generally
possess steel jaws which are made to come

Making use of a tie -clip for connecting two wires.

together firmly by means"of a strong spring.
A number ot such articles can be of great
use to the busy wireless amateur. If wires
are placed between, their jaws, the former
will be "held tightly, provided, of course,
that the two wires are of the same approxi-
mate diameter.

It is necessary to make sure, of course,
that the gripping portions of the jaws of the
clip are perfectly clean and free from rust,
otherwise bad contact areas would be set up.

The accompanying illustrations indicate
the manner in which the above two varieties

A supply of small paper-clips often greatly assists
when rapid changing of connections has to be earned

out.

of clips may be used. Needless to say, this
mode of making wire connections is not an
elegant one, but it is decidedly convenient,
and on that account it will recommend itself
as a good practical tip to the radio worker
whose time is not unlimited.
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30 PER CENT MORE ELECTRICITY
PRODUCING MATERIAL

Improvement on top of improvement has been
the history of COLUMBIA Radio Batteries.
Here, in the radically different COLUMBIA
Layerbilt, is the H.T. Battery which tops them
all. The ability of this battery to give un-
rivalled service and economy is due to its unique
internal design. Instead of the usual assembly
of round cells, it is built of flat layers of current -

HIGH TENSION
The ordinary H.T. Battery is
composed of cylindrical cells.
The new COLUMBIA Layerbilt
II.T. 13attery is made of flat
layers of electricity - producing.
material. In this way every
available cubic inch 'produces
power. ' This not only means
greater efficiency but longer life.

Manufactured and
guaranteed by :

NATIONAL CARBON C
o 0 0
Scotland :

John T. Cartwright,
3, Cadogan Street,

Glasgow.

producinc, materials pressed firmly together.
This construction makes use of the spaces now
wasted between the round -type cells and avoids
the usual soldered wire connections. COLUM-
BIA Layerbilt is every inch a battery. This
exclusive COLUMBIA development packs more
active chemicals in a given space, produces
more current from them and gives longer life.

BATTERY No. 4486
The illustration shows the unique
internal construction of the
Layerbilt Battery. This exclusive
feature makes it the most
economical of all H.T. Batteries.
It will be available a f ter
JANUARY r, 1927, from any
good dealer.

olumbia
Radio Batteries

they last longer.

For full particulars
apply to :

J. R. MORRIS,
Imperial House,
Kingsway, W.C.

Telephone: Gerrard 3038. -

Telegrams : " Colcarprod, London."

M 834 A
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Type " 0." The unit alone. Price 816
Type "V." The unit incorporating
the " Cosmos Spring Valve
Holder. As illustrated. Price 1016

Suitable Valves for use with this unit are:

For 2 -volt " Cosmos " SP18;,B.
For 6 -volt " Cosmos " SP55/13.

Vseeer. ..c'- /".,......-

The

0,6111110
Resistance

Coupling Unit
Real purity of reproduction can only be obtained with resistance
capacity coupling. The Cosmos Coupling Unit with a suitable
valve is as effective as an ordinary transformer coupled stage. It
avoids all distortion and effects" considerable economies in first and
operating costs. Designed primarily for use with the " Cosmos "
S.P. Blue Spot Valves, it can be used successfully with any valve
having an amplification factor of 3o or more. Special attention is
directed to the following advantages of the Cosmos Coupling Unit :-

t. It takes up little space in a set.
2. It is not. liable to be broken. -

3. It has permanent resistance values.
4. It allows for simplified wiring.
5. It is economical in L.T. current (S.P. Blue Spot Valves consume o'g amps),
6. It is economical in H.T. Battery consumption (less than 1120 normal).

And lastly its use results in purity of reproduction without loss
in volume.

Ask your dealer for copy of folder 4117,7.

METRO -VICK SUPPLIES LTD.
Ketre-Vick House. 155, Char;nu Cress Rd., London. W.C.?

;1-1-

LOUD SPEAKERS are legion, their
sponsors have been apt to write

abundantly of qualities supreme.
So-called mellowness: sweetness.
clarity, wonderful depth, fidelity,
etc., etc., are insufficient to truly
describe" the reception experienced
by users of the Claritone.

It is sufficient for them
to know that they can
sit back and enjoy

Ashley Wireless Telephone Co.
(1925), Ltd., 17, Finch Place,
Falkland Street, Liverpool.

W265 £5 0 0
W267 £2 15 0
W299 £12 10 0
W287 £4 10 0
W275 £6 0 0
W277 £4 0 0
Described and
illustrated in
Booklet No. 71
obtainablefrorn

all dealers.

fit

LOUD SPEAKERS & HEAD PHONES

>"FKO:)"11.T. UNITS
SCRAP DRY BATTERIES,

By obtaining H.T. Current from Electric Supply Mains (D.C. & A.C.)
by just attaching Adaptor to Electric Light Lampholder

12" X 6' X 7
MODEL V2A-A.C.

The
"QUALITY"

Unit
Illustrated

UNITS TO SUIT
ALL SETS - -

SAFE!
SILENT!
SOUND!

TilfEKCCT
155 TENSION UNIT

fiNNTNNrs NolO

MODEL Pint

SIZE 6.X6*X
MODE, T2 4-1) C.

Folder FREE.

FROM 42/6
Obtainable from all the leading Wireless Stores or direct from :-

F.K.COLE LTD(DEPTwEAs).TelliF3i oLNOIEDOAN RD.,
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BROADCAST NOTES.
By OUR. BROADCASTING CORRESPONDENTS.

"Menace of the Leisured Wisman."-" Peer Gynt " from Liverpool-An
O.U.D.S. Broadcast --The A.A. Talks-Flotsam and Jetsam-The Extra

$ Money-The Governors at Work-Sir John Reith-B.B.C. Publicity-Long
Plays Preferred-The Dw:ger of Dignity.

* 0 -4- -4-4- 0- 0-4. 4. 0 04-.0.-.0-40--0.- ....... 1 4- 0 0 -000-4. ...... *
" Menace of the Leisured Woman.!!_

HE debate on this subject at theT Kingsway Hall on. January 22nd is
likely to be broadcast from.London and

Daventry. Mr. George Bernard Sh-aW is to
preside, and the principal speakers are to 'be
Lady Rhondda and Mr. .G. K. Chesterton.
This should be of exceptional interest to
most listeners.

" Peer Gynt " from Liverpool:
It is definitely " one-up " to the Liverpool

Station that their recent local performance
of " Peer Gynt " was so successful that they
are to repeat it for the benefit of London
and Daventry listeners. The date has not
yet been fixed, but will probably be early
in February.

An O.U.D.S. Broadcast.
Arrangements are being made for the

broadcasting of an excerpt from the
0. U. D. S. perform-
ance of "King Lear"
on February 15th.

The A.A. Talks.
A violent contro-

versy is raging round
the A. A.Talks, broad-
cast regularly. Mr.
Stenson Cooke,. the
popular and able exe-,
eutive chief "of the
A.A:, does the talks
in his OW11' inimitable
direct and incisive
manner. One secticn
of opinion at Savoy
Rill takes the view
that in their present
form these talks do no good either to the
A.A. or the B.B.C. But the other view.
is still prevailing, to the general advantage
of the programmes. Those who are in a
position to gauge public opinion are agreed
that there should be more talks of the
kind given by Mr. Stenson Cooke. They
point out that dignity and platitude do not.
compensate for dullness and lack of personal
appeal.

The interesting test o

first, - Flotsam and Jetsam second, Harry..
Lauder third, and Kitesh fourth. It is
to be hoped that the engagement of Flotsam:
and .letsain for the three periods is indicative
of a new and more decisive policy in dealing -
with features whose merit and populaiity,
are proved.

The Extra Money.
There is some speculation as to the

distribution of the additional funds which
the B.B.C. will have this year. It is
presumed that programmes and engineering
will get the whole of it. The old B.B.C,
had established its administrative charges
as long ago as June, 1925, and the proportion
of revenue allotted thereto is understood to
have remained stabilised, during the past
eighteen months. The salaries and ex-
penses of the new Board will cost an item
of about £7,000. But the introduction of
the new system of distribution, accom-

1209

this plan is adopted, and, if so, how it will
work.

Sir John Reith.
This honour is so long overdue that it.

has been taken for granted. It is perhaps
typical of the attitude of a section of the
" official mind " towards Broadcasting that
it should have received only a knighthood.
If the matter had -been' left to the twelve
million listeners throughout the country
they would have spontaneously given Mr.
Reith the *choice between a high title and
the' Order of Merit. Nor will they be
satisfied until due reparation has been
made.

B.B.C. Publicity.

No step has _been taken as yet to apply
the proposal to demobilise the B.B.C.
publicity machine, and- " farm -out " their
publications either to a publisher or to a
new concessionnaire company. It is under-
stood that this is one of the early problems
for the attention of the Governors.
Apparently, however, there is less desire
now -at the Post Office to be rid of the B.B.C.
publicists.

Long Plays Preferred.
Up until recently it was generally

assumed even at Savoy Hill that with one
main set of programmes available, listeners
would prefer short plays to long ones. It

has now been dis-
covered, however,

dropping a number of valves out of an aeroplane was recently carried out by
Messrs. Co

Flotsam and Jetsam.
It will be welcome news to all radio

fans that Flotsam and Jetsam are to
appear for three separate but whole weeks
during 1927. They- will appear in the
weeks commencing February 7th, June 6th,
and October 3rd. Next only to George.
Grossmith's speCial " My Programme " in
December, Flotsam and Jetsam's broadcast
week in November last year was quite the
most popular and successful broadcast of
the year. Some Press commentators in
surveying broadcasting for 1926. put the
national concerts and the chamber concerts
at the head of the list. This was perhaps
true of the minority ; but for the over-
whelming majority, G.G.'s programme was

ssors. This photograph shows the valves being handed to the pilot.

panied by a reduction of staff, should see
at least an equivalent saving on salaries.
Thus the Corporation is in the fortunate
position of being able to devote all its
extra money to programmes and technical
iinprovements.

The Gornors at Work.
The extreme pressure on the available

space at Savoy Hill makes it impossible for
each of the new Governors to have an office,
at least for the present. As to the actual

- detail of how the new Board will work, no
final decision has been taken. It is under -
Stood, however, that for the first few weeks
they will content themselves with examining
carefully what is being done. Subsequently
they will signify their approval or dis-
approval of general methods, and will then
split up the work of supervising between
them. Thus. each Governor will accept

- responsibility for the working of one or
more department, as is done in many
successful businesses: In the event of the
adoption of this scheme, each Departmental
Chief at Savoy Hill will be attached to a
Governor whose office normally would
adjoin his. It will be interesting to see if

that the longer plays
are actually more
popular. This indi-
cates two things-
first of all, that the
B.B.C. dramatic work
is vastly improved ;.
and secondly, t hat.
sustained listening is
becoming more cus-
tomary. Now that
the error of the pre-
vious view is recog-
niSed, it is certain
that the dramatic
side of broadcasting
will be more en -

couraged by the Corporation than it was by
the Company.

The Danger of Dignity.
Just as the new B.B.C. has more power,

independence, and resources, so it will be
subject to correspondingly more acute and
Mulcting criticism. And one of the first
points likely to be criticised is the new-

-found dignity of our Broadcasting service
arising from the fact of the Royal Charter
and new status generally.

Unless the greatest care is taken, it will
not be to the advantage of the proarammes
that Broadcasting is at last regarded as
thoroughly respectable, and as one 'of
the normal institutions of British life.
Recognition and dignity are of value only
to the extent in which they open
up new fields of programme material.
They will be a positive hindrance if their
chief manifestation is in red tape and
bumbledom. .

If the executive people at Savoy Hill
are really wise they will omit no oppor-

-tunity to show that there is not to be any
intrusion, however slight and innocuous,
of the " Departmental manner."
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LLOYD'S POLICY
(Subscribed -only by Underwmfmg Member:, of Lloydi who have complied in all r(seLclr With the dt

cptrentents 01 the Arrarance Campv.hves A.et ,y niosi as to St Celtay

 
O

3. OOOOOOO OW000* .000. ,C.

UlThereas Messrs. S.T. Ltd., of 2;'3 Melbourne Place,
W.C.2, hereinafter called the Assured, have paid the
necessary Premium or Consideration to Us, who have
hereunto subscribed our names to Insure against loss as
follows, viz.:-
To indemnify the Assured against loss incurred consequent
on their Wireless Valves being returned as faulty due to
failure to give long life or otherwise.
.11.10V0 ImoW IN, that we the Insurers do hereby bind
ourselves, each for his own part, and not one for Another,
our Heirs, Executors, and Administrators, to pay or make
good to the Assured or to the Assured's Executors,
Administrators, and Assigns, all such Loss or Damage as
aforesaid as may happen to the subject matter of this
Insurance, or any part thereof during the continuance of
this Policy.
3n witness whereof we, Underwriting Members of
Lloyd's, have subscribed our Names and Sums of Money
by us insured.
Dated in London, the Thirteenth day of December One
Thousand Nine Hundred and Twenty Six.

N.B.-The above is an extract from the first life insur-
ance policy ever granted for a valve. The S.T. is the
only valve in twenty-two years, the life of which has
been considered sufficiently certain to warrant the issue
of such a policy, and this is due primarily to the intro-
duction of the new torodium filament and the Barguet
process which produces the highest vacuum known to
science. Buy your S.T. to -day. If it should fail to
give long and faithful service it will be instantly replaced
by S.T. Ltd. Our obligation does not end when the
valve is sold ; it only begins.

2 -VOLT. 4 -VOLT.
S.T.21 (H.F.) 0.1 amp 14 f-
S.T.22 (L.F. and Det )

61 amp. .. ..  14 /-
S.T.23 (Power) 0'15

amp. .. 18.6

S.T.41 (H.F. and Det.)
61 amp. .. 14'-

S.T.42 (Power) 0.1 amp.18 6
S.T.43 (Super Power)

625 .. ..22,'6
6 -VOLT.

S.T.61 (H.F. and Det.) 61 amp. 18;'6
S.T.62 (Power) 61 amp. .. 18 6
S.T.63 (Super Power) 625 amp. 22'6

S. T. Ltd., 2 Melbourne Place,
AkNrych, London,

W.C.2.

a
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Apparatus
E

Tostod
Traders and manufacturers are invited to submit wireless sets and components to the
"P.W." Technical Dept. for test. All tests arc carried out with strict impartiality in the
" P.W." Test room under the supervision of the Technical 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 buy and what to avoid.-EDITOR.

A NEW COSSOR " STENTOR."
'WE are rather surprised that Messrs.

Cossor did not follow up their
undoubted success with the now

well-known little Stentor Two with a power
valve or two of the six -volt type. It was
our impression that the order of popularity
was 2-6-4, with the four-volters a rather bad
third. However, it is possible that by the time
these words are in print we will have some
six -volt Cossors on the market. Such would
undoubtedly be welcomed very heartily.

Perhaps the Stentor Four, samples of
which were recently sent us, is merely the
precursor of a wider Cossor range. Anyway,
it is a really good valve and a worthy
member of the Stentor fraternity. Operating
at 3.8 volts and taking the low current of
1 amps., it is a power valve in the strictest
sense of the word. It hasn't double the
" punch " of its smaller brother, for

unfortunately amplification is not pro-
portional to filament volts, but, in its class,
it is just as successful and can handle pretty
large inputs very capably.

Cossor enthusiasts will find this new
Stentor all that they would expect it to be.

A WELL DESIGNED L.F. TRANSFORMER.
We recently received a " Puradyne "

L.F. transformer from the manufacturers,
The Puradyne Manufacturing Company,
27, Elgin Road, Seven Kings, Essex. It
embodies several novel features. For
instance, the terminal bars, of which there
are two each carrying two terminals, are
moulded integrally with the bobbin, and
the terminal screws have hexagonal heads
which fit into specially shaped slots in the
terminal bars. Therefore the terminals
cannot possibly turn and break their
connections.

The transformer is very heavily built,
and its many core laminations are held
together securely without screws passing
through them. An earthing tag is provided
on the metal frame.

On test the "Puradyne " gave very good
resultsresults that place it immediately
out of and above the so-called " cheap "
class. Three ratios are available, viz. 1-27 ;
1-4 and 1-6, all at the standard price of 13s.

A DISTANT CONTROL SWITCH.
Messrs. Electradix Radios recently sub-

mitted one of their Electradix control
switches to us for test. It is a very
substantial piece of apparatus, and operates
,in a very definite manner. Placed in
series with a small dry battery and a
" button " switch, it controls the filament
circuit by " making " and " breaking " it
as desired. It embodies a novel clockwork
mechanism, and this provides it with the
power to operate very heavy contact points.
One winding will suffice for 350 switchings.
It is a control switch which we should
hardly think could fail to work, and in our
opinion it is decidedly cheap at 15s.

NEW AMPLION LOUD SPEAKER.
In Producing their new " Cabinette "

loud speaker, the Amplion people state
that they are endeavouring to meet a
demand from listeners who do not approve
of the horn type instrument, and at the
same time are not prepared to invest in
one of the rather more expensive " Radio -
lux " models. But although the " Cabin-
ette " costs but £3 3s., it has not a

(Continued on page 1214.)

No.1151. ETHOVERN IER
complete with ETHOLOG
and card scales 9/-.

No. 1152. ETHOVERN IER
alone 8/-.

No. 1162. ETHOLOG
only, with spare card
scales 2/-.

ETHOVERNIER DIAL
Swift or Slow yet Sure to find that

most elusive Station
The Burndept Ethovernier dial gives you easier, finer tuning adjustments than
ordinary condenser dials and knobs. It is free from backlash, silent, fits
practically any type condenser and has a reduction ratio of 181. Fit the
Ethovernier dial and that most elusive station can be brought in again and again,
BURNDEPT ETHOLOG obviates further exploration once a station
has been ' logged.' It is a unique feature which, kept snugly in position
round the dial by spring pressure, contains a changeable card on which you
can mark the position of any station or various wave -lengths.

NEW TYPE FIXED RESISTORS
Fit these to your set, one in series with each valve, you can then adapt your
receiver for use with any valve you choose, with any accumulator within
practical limits.

Write to us or ask your local Dealer for the

BURNDEPT RESISTOR CHART,
which shows you the correct value of Resistor to use with every well-known
make of Valve in conjunction with either a 2, 4 or 6 -volt accumulator.

LONDON SHOWROOMS:
15, BEDFORD STREET,

STRAND,
BURNDEPT

f oiW .C.2. //A
AGENTS AND BRANCHES EVERYWHERE.

Supplied in 18 different
values from fr 5 ohms
to 50 ohms, 1/8 each.
Screw holders in cartons

containing two, 21-.

HEAD OFFICE:
BLACKHEATH,

LONDON,

S.E.3.
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Filament Rheostats

Dual Rheo ,at

These rheostats and potentio-
meter are of the open type. The
resistance wire is wound on an
insulating former, supported on
a metal frame, well ventilated.
The movement of the contact
arm is smooth and silent, giving
a firm, sure electrical contact.
The Dual Rheostat is wound in
two sections with different -gauged
wire continuously variable from
maximum to zero. It may be used
for 'Bright or Dull -Emitter valves.

ORMOND would not
trouble your attention
with a component

unless they could make
it better than others on
the market. Here, for
instance, are rheostats and
a potentiometer in which,
if you examine them at
your dealers, you will notice
several real improvements.
The two main results are
silent, silky -smooth move-
ment and a rigid, reliable
contact.

No. 5 Rheostat.

PRICES :-
No. 5 Rheostat, 6-15-30 ohms 2/ -
Dual Rheostat, 5-30 ohms ... 2/6
Potentiometer, 400 ohms ... 2/6

Registered Trade Marh.

Peentiometer.

The 6 ohm and Dual Rheostats
may be used as Master Rheostats;
they will control three bright
emitters without undue heating.

"ONE HOLE" FIXING.
For Baseboard mounting an
additional bracket is supplied.
Complete with Knob, Pointer,
and suitably engraved dial.

199-205, PENTONVILLE ROAD, KING'S CROSS, LONDON, N.1
Telephone : CLERKENWELL 9344-5-6. Telegrams : " ORMONDENGI, KINCROSS.'

Factories: WHISKIN STREET AND HARDWICK STREET, CLERKENWELL, E.C.1
Continental Agents: Messrs: PETTIGREW & MERRIMAN, LTD., " Ph.onos. House," 2 & 4, Bucknall Street, New Oxford Street. W.C.I
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APPARATUS TESTED.
(Continued from page 1212.)

" cheap " appearance, in fact, it looks quite
an expensive instrument.

It is finished in dark Jacobean oak, and
is of a handsome design and is very nicely
made. And this speaker gives good results,
too ; reproduction is full and mellow, and
the projection factor of the instrument is
very high. A hinged door at one end pro-
vides access to the unit and its adjustment
screw. This new Amplion model should
prove to be one of the most popular of all
speakers this year.

A MICROPHONE AMPLIFIER.
We have had a Wilson Microphone Bar

Amplifier on test for some few weeks in
different localities and under varying con-
ditions. The device is manufactured by
the New Wilson Electric Manufacturing Co.,
of 18, Fitzroy Street, Fitzroy Square,
London, W.I. Through the medium of our
advertising columns most of our readers
will be familiar with the appearance of this
instrument and will know that it operates
on the usual microphone amplifier principle,
although the application of this is decidedly
a novel one.

The Wilson amplifier is a very neat little
instrument, and is carefully made and
assembled. Two small dry cells are all
that is required in the way of a local energy
supply. The current consumption is of a
markedly low order.

It gives good results, too, and is less
affected by external vibration than most

other insfiiimerits of the same nature. It
is perfectly stable in operation, and once
adjusted (a very simple operation) it
functions for very long periods without the
slightest attention.

Reproduction is good, and the sensitivity
of the amplifier deserves special commenda-
tion in the circumstances. When fairly
strong 'phone signals are receivable on a
crystal set it will amplify
them sufficiently to operate
a medium-sized loud speaker.

The price of the
instrument is 38s.
complete. Crystal
enthusiasts desirous
of operating a
speaker and not
wanting to use valves
should endeavour to
hear one of these
amplifiers at work.

A USEFUL FITTING.
Messrs. A. F.

Bulgin & Co., of
Cursitor Street,
London, E.C.4, seem
to specialise in novel
and useful gadgets.
Their latest is the
" Deekorem " wall
mounting telephone

,extension or
loud speaker
socket. It bears
resemblance to
an ordinary
ceiling rose,
and it can be supplied
with covers finished

A test which
proved the
strength of a
Mallard valve
filament atter a
long period of

in oxidized silver, nickel plate, or oxidized
copper to Match existing room fittings.
The wooden bases can also be obtained in
various finishes. The socket will take
standard telephone plugs, or by means of
special terminals fitted inside, ordinary wire.
Types suitable for either series or parallel
wiring. The price of this handy little article
is 3s. 9d.

A D.C. MAINS UNIT.
We recently received a Micromain Super

D.C. unit for test from the Micromain Unit
Service, 46, Artillery Lane, London, E.1.
It is a very neat little instrument ; one of
the most compact we have seen, and is
enclosed in a solid, polished aluminium
case. By Means of conventional sockets
the unit enables ten voltages of H.T. to be
obtained, these ranging from approximately
12 to 154 volts on 220 volt mains.

This Micromain Unit was tested in three
different localities in one of which the supply
is notoriously " rough." In all cases the
device operated well, although in two,
" hum " was experienced. This " hum "
was not noticeable during the reception of
music and speech of normal intensity, but
could be discerned during quiet passages.
Practically all traces of hum " could be
eliminated by using an additional choke -
condenser smoothing attachment.

On the whole, the "Micromain " is well
up to the average D.C. unit, as it is found
,that but few will function with complete
" silence " without employing additional
smoothing devices.

The price of the " Micromain " Super,
complete with plugs, flex and standard
adapter, is £2 8s. 6d.

Explore the Ether onShoriWaves
THE New Short Wave receiver (20 to 200 metres) designed by Bowyer -Lowe for

compactness, ease of operation and stability is without equal.
This remarkable production is another instance of the advancement in Radio by

Bowyer -Lowe. The name guarantees its quality and perfect operation and its price is
low because production is simplified and each component is standard.
Send 1/- now for your copy of booklet with constructional details and blue print-and
explore the ether from your arm chair.

Made by the Makers of the " Popular" Condenser.

V544 C4OWYCIMIWOW
-"*) ANNOUNCEMENT BY THE BOWYER-LOWS COMPANY LTD. LETCHWORTH HERTS/og
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Another Reason why you should usa

BRETWOOD
S. L. F. CONDENSERS

The Elimination of Hand
and Body Capacities.

"THESE are eliminated by setting the thin
edge of vanes to face panel, which gives

70 to 90 per cent. less surface area exposed to
body or hand than any other condenser on

tile market. Again, no interference is caused by stray field
effects with other components in your set, because the vanes
move away from the panel instead of across it, as in all other
designs of S.L.F. Condensers.

The Bretuood design gives a great saving of back -of -panel space and enables
inductances to be placed immediately behind the condenser, causing a close
magnetic fleld, which produces an increase of selectivity.

PRICES :-'0005 17/6 ; '0003 14,9; '00025 .. 14/-; '00015 ; 13/6

Another Component that will greatly help in
securing selectivity and ease in distant station tuning.

THE BRETWOOD
CRID LEAK DE LUXE
Constant -Silent-Efficient

This improved type has a
syphon container which pre- Prices :

Grid Leak de Luxe .. 3/6vents all possible leakage of resistant© Grid Leak (with Condenser) 4/6element and guarantees the even dis- Anode Resistance .. 3/6
tribution of it.
For accuracy of readings (50,000 ohms to 10 meghoms) it is on a par with these of
our straight-line frequency condenser.
A special mount is now available for baseboard mounting .. Price 3d.

Obtainable from all dealers or (bred from Sole Manufacturers:

BRETWOOD LTD.,
16, London Mews, Maple Street, London, W.1.

Parr's Ad

YOUR
'OPPORTUNITY ! ! !

VSrriite kdeaysr
for Our Special Bargain List of Components.

1W Ell. r bTILE
GUARANTEED COMPONENT PARTS for ELSTREE SIX, SOLO -
DYNE, or other Circuits can be supplied for CASH or EXTENDED.PAYMENTS
ELSTREE SOLODYNE.-Components including Bowyer -Lowe Condensers,
Lewcos Coils and Screens, Peto-Scott Neutralising Condensers,
Cyldon Resistors, Lissen H.F. Chokes, Cabinet, Ebonite Pane!, 120
Glazite Wire, etc. .

Or deposit £4 and the Balance payable over 6 or 12 months.

Wireless
Specialists

Wireless Dept.-

"SERVICE
-Our Name

and Aim."

273-274, HIGH HOLBORN, LONDON, W.C.1

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 1.3 and 1-5 far1st and 2nd stages
Send for Catalogue and Descriptive
Literature of Complete Formo Range
THE FORMO COMPANY
Crown Works, Cricklewood, N.W.2

'Phone: Hampstead 1767.
Manchester: Mr. J. a Levee, 23,

Hartley St.. Levenshulme.
'Phone: Heaton Moor 475.

_......d11I11111111111111111

NOTICE
TO

BENNETT COLLEGE

STUDENTS.

Dear Student,
The Year 1926 has come and gone. For many (owing to

Bolshie-made labour troubles) it has not been a very good
year, but the men who make ,progress in this world are not
permanently stopped by a temporary check. Obstacles
are things made by circumstance to be overcome by
determinat ion.

You will be pleased to hear that although we also
have suffered through the Labour trouble, yet our record
of successes stands higher than ever, and I am writing
this letter to thank you for the assiduity with which you
have attended to your studies ; that alone has helped us
to achieve this gratifying result.

1927 is here. Where do you stand now ? Where does
The Bennett College stand ? Let us both make a mark
and then set-off with the determination that, next year at
this- time we shall be able to make another mark still
higher. I want to help you and I want you to help me
to make 1927 a record year. Work is "the only way to
achieve success, so let us work together for it.

Yours faithfully,

F.R.S.A., M.I.MAR.E., A.I.Struct.E., etc.,

Governor of

THE BENNETT COLLEGE,
SHEFFIELD.

Registered Trade Mark,

RMER

tgallit.11---

Makers of the
ORIGINAL world - famous
BECOL Low LOSS FORMER

Ebonite Rods, Tubes and Sheets. Panels
guaranteed free from surface leakage.
THE BRITISH EBONITE CO., Ltd., Hanwell, London, W.7.

As used in sets that took the first four prizes at the
1926 " Manchester Evening Chronicle" Wireless
Exhibition 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 ed.);
4 inch lengths, 2/- (Postage ed.);
3 leek lengths, 1/6 (Postage 65.);

Up to 36 in. lengths.

NOTICE :-Do not be put off with
an imitation. Ask for BECOL and
use the Former with a reputation.

Write far List ''C."
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All Editorial Communications to be addressed to The Editor POPULAR
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4.

Editor.
NORMAN EDWARDS, M.Inst.R.E., M.R.S.L.,

F.R.G.S.
Technical Editor :

G. V. DOWDING, Grad.I.E.E.
Assistant Technical Editors :

K. D. ROGERS. P. R. BIRD.
G. P. KENDALL, B.Sc.

Scientific Adviser :
Sir OLIVER LODGE, F.R.S.

Staff Consultants :
Dr. J. H. T. ROBERTS, F.Inst.P. ; J. F.
CORRIGAN, M.Sc., A.I.C. ; C. E. FIELD,
B.Sc. ; E. J. SIMMONDS, M.I.R.E. ,F.R.S.A.

Foreign Correspondents
F. M. DELANO, Paris ; Dr. ALFRED
GRADENWITZ, Berlin ; L. W. CORBETT,
New York ; P. F. MARTIN, Italy ; W.

PEETERS, Holland.

The Editor will be pleased to consider articles and
photographs dealing with all subjects appertaining to
wireless work. The Editor cannot 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. All inquiries concerning advertising
rates, etc. to be addressed to the Sole Agents, Messrs.
John II. Lite Ltd., 4, Ludgate Circus, London, E.C.4.

As much of the information given in the columns
this paper concerns the most recent developments in th,
Radio world, some of the arrangements and speci-
alities described may be the subject of Letters Patent,
and the amateur and the trader would be well advised (o
obtain permission of the patentees to use the patents
before doing so.

Readers' letters dealing with patent questions, if sent
to the Editor, will be forwarded to our own patent ad-
visers, where every facility and help will be afforded
to readers. 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 be 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
questions : (1), (2), (3), etc., but may be accotnpanied
by a short letter giving any necessary additional
particulars as briefly as possible.

For every question asked a fee of Gd. should be
enclosed. A copy of the numbered- questions should be
kept, so that the replies may be given under the numbers.
(It is not possible to reproduce the question in the
answer.)

Details of the " P. W." BLUEPRINTS are published
fortnightly in the advertisement pages of " P.W."

BACK OF PANEL DIAGRAMS can be specially

drawn up to suit the requirements of individual
readers at the following rates : Crystal Sets, 6d. ;
One -Valve Sets, 6d. ; One -Valve and Crystal (Reflet),Is.
Two -Valve and Crystal (Reflex), Is. ; Two -Valve Sets,
Is. ; Three -Valve Sets, ls. ; Three -Valve and Crystal
(Reflex), ls. 6d. ; Four -Valve Sets, Is. 6d. ; Multi -
Valve Sets (straight Circuits), ls. 6d. Except SUPER-
HETERODYNE DIAGRAMS, all of which, irrespective
of number of Valves used, are 2s. 6d.
- If a panel lay -out or list of point-to-point connections
is required an additional fee of ls. must be enclosed.
Wiring diagrams of commercial apparatus, such as
sets of any particular manufacture, etc., cannot be
supplied. (Such particulars can only be obtained
from the makers.) Readers may submit their own
diagrams, etc., for correction or for criticism. The
tee is Is. per diagram, and these shculd be large, and
as clear as possible.

No questions can be answered by 'phone.
Remittances should be in the form of Postal Orders.

U.St
end

oribs
werj

ON -OFF SWITCH.
"Puss -PULL," (Camberley, Surrey) -What

is the best 'position in the circuit to insert
one of those 'little make -and -break push-pull
Switches, for putting the battery on and off ?

It is a straight one -valve set, with H.T.
negative and' L.T. negative joined together,

You cannot put both batteries on or off with a
one -pole make -and -break switch. If you have a
rheostat, this will make or break the filament circuit,
and the new switch, when inserted between H.T.
negative and L.T. negative, will break the H.T.
battery lead, thus safeguarding the valves against
an accidental short.'

If, however, the control must be worked by
someone unaccustomed to a set, you can insert

(Continued on page 1218.)
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Certain advertisers are claiming that
" Variable Fixed Resistors " -are more
efficient than fixed resistors, but all that
can honestly be claimed for variable
resistors (a new name for the old fashioned
rheostat) is that they are more variable.
A resistor can have no greater fault than
this.
A resistor must never vary. If it does,
either your valve .is not yielding maximum
results or else the filainent, is overheated.
A CYLDON TEMPRYTE never . varies,
because it is scientifically designed to suit
the particular valve you are using. With
a CYLDON TEMPRYTE your filament is
kept at the exact temperature Calculated
from the valve -maker's data.
A further disadvantage in the carbon
mixture type of variable fixed resistor is
that their chemical combinations set up
home-made atmospherics.
CYLDON TEMPRYTES, being WIRE
WOUND, operate against a background of
dead silence.

CYLDON TEMPRYTES are thoroughly
tested before leaving our works, and are
definitely guaranteed to function perfectly
with the type of valve for which they arc
designed.
We issue a very comprehensive valve
chart which shows the correct resistance
for every valve in existence, and is free
for the asking.
The cost of 2/6 for a " TEMPRYTE "
is much less than 55/- to 22/6 for a ruined
valve, through starting with an unknown
resistance which may only be approxi-
mately right.

CYLDON TEMPRYTES 216 ea.

HOLDER MOUNTINGS - 116 ea.

Get full particulars of the
range of famous CYLDON
Condensers - Square Law,
Straight Line Frequency,
Dual, 2 -Gang, Triple Gang
and 4 -Gang.
CYLDON Condensers are
as faultless in design as in
finish, and once you use a
CYLDON you will never go
back to other makes.

If unable to obtain CYLDON Products IA:realty write direct to

SYDNEY S. BIRD & SONS, CYLDON WORKS, SARNESFIELD ROAD, ENFIELD TOWN, MIDDLESEX. Telephone :
ENFIELD 0672
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DIMENSIONS (including lid), 81 x 51 x Si ins. high.
MAXIMUM ECONOMICAL DISCHARGE RATE,

20 milliamperes. WEIGHT, 20 lbs. 60 volts.

WHEN purchasing a H.T. accumulator,
one also purchases certain disadvan-
tages, such as the possibility of

damage by sulphating, impure acid, leakage
of acid, damage due to inexpert charging,
overdischarging, inconvenience caused by
the necessity of recharging, etc., etc.

All these disadvantages are eliminated by
using a Siemens Super -Radio Dry Battery,
which has a capacity several times larger
than that of the ordinary H.T. accumu-
lator. It is, in addition, more economical
in first cost, more reliable, requires no
attention whatsoever, and is made in a
convenient size.

A copy of our Catalogue 659. giving full particulars -of the correct size and type of battery to use for any radio
purpose, will be sent, post free, on application.

SIEMENS BROTHERS & CO., LTD., WOOLWICH, S.E.18.
0110\041/1"eireddlidneteilidtenut

S. G. BROWN, LTD.,
Western Ave., North Acton,

W3.
Retail Showrooms : 19, Mor-
timer St., W.1. ; 15, Moorfields,
Liverpool ; 67, High St.,

Southampton

The Magic Box
THERE'S a little box which some think is almost magical 

in its powers. Like the Tinderbox of the fairy tale ! The
Magic Box of 1927 is the VCOWII Crystal Amplifier.
You couple it to your Crystal Set and a Loud Speaker.
Then presto ! full, pure loudspeaker reproduction will
be yours ! Without valves. No Accumulators. If
you are within 15 miles of a broadcasting
station (or 80 miles Daventry) these results £4 4s
are yours. Hear it at your Dealer's. Price

13rown
Crystal Amplifier

Wholesale Depots : 2, Lands -
down Place West, Bath ; 120,
Wellington St., Glasgow ; 5-7,
Godwin St., Bradford; Cross
House,Westgate Rd., Newcastle;
Howard S. Cooke & Co.,
59, Caroline St., Birmingham ;
Robert Germany, Union Cham-
bers, 1, Union St., Belfast.

Gilbert Ad. 7075.
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Important 2 Days' Auction Sale
WED, and THURS. JANUARY 26 and 27

at 11 a.m. each day.
31, CAMDEN STREET, CAMDEN TOWN, N.W.
(Close to Camden Town Tube Stn. & on Bus Routes)
VERYARD & YATES will sell by auction (iu lots to
suit large and small buyers). Valuable New and S.H.

WIRELESS, ELECTRICAL, MEDICAL
AND GENERAL SURPLUS STORES, including : 1,000
Frame Aerials. 500 Pairs Headphones, 7 Tons I" and A.
Ebonite, 10,000 Microphone Buttons, 100 Tuners, 100
1 K.W. Transformers, 200 Large Volt and Ampmeters,
1,000 2 M.F. Condensers, 50 Testing Sets. 200 Hand
Generators, 50 3 -Valve Amplifiers, 2,000 Choke Coils,
500 Telephone Cords, 1,000 Dull Emitter Cells,250 X -Ray
Valves, 60 Dial Sights, 100 Ships' Variometers, 50
Ships' Variable Condensers, together with Large Quanti-
ties Accumulators. Wave -meters, Valve and Crystal Sets.
Transmitters, and Wireless Accessories and material of
Every Description.. alio 200 Brass Fire Extinguishers,
500 Picks and Helms, 5,000 Hand Painted and Decora-
tive Tiles, 20,000 Tees and Bends Platform Weighing
Machines, etc. On view 2 days prior. Catalogues from

the Auctioneers, 365 Norwood Road, S.E.27.
(' Phone : 0346 Streatham.)

WIRELESS.-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. 10, General
Radio Company, Limited, Radio House, Regent
Street, London, W.1.

JARS ZINGS SACS
Waxed, Special, High Capacity,

1/6 DOZ. 1/. DOZ. 1'6 DOZ.
For making Wet H.T. Batteries, post free on 3 doz
and over. Packed in special carton with division for
each cell. This can be used as a container for the
battery when made up. Send 61 for sample com-
plete unit, particulars and instructions. Build a
Loud Speaker of the latest type with the Seamless
Moulded Cone for the most perfect reception.
Easily assembled. All the necessary parts stocked.
Call, inspect and hear.

SPENCER'S STORES, LTD.,
4-5 Mason's Avenue, Coleman Street, London, E.C.S.

'Phone London Wall 2292. (Nr. Rank.)

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 1216.)

the on -off switch In series with the rheostat., and then
the set can be brought into action by the push-pull
switch only. In this case, however, H.T. negative
has to be left connected to the L.T. lead.

WIRING UP.
P. W. R. (St. Leonards-on-Sea).-When

making up a set, from a " How to Make "
article, I have found that some of the wiring

It is essential in wiring up multi -valve sets, without
explicit bit -by -bit instructions, to mount all the
components first, and mentally plan how the various
wires will run. When it has been ascertained that all
the positions are O.K., the larger components are
then best removed from the baseboard, to leave as
much room as possible, whilst the first part of the
wiring is carried out.

The accompanying photograph shows a set being -
constructed, and it will be noted that L.F. traris-
fOrmers, etc., have all been removed and put aside
until the H.F. portion of the set is wired up.

THE SAVOY THREE.
D. K. (Portsmouth).-I have built the .

"Savoy Three " (using 2 Cosmos resistance -
coupling units), and, though it is giving very

good results, I am
puzzled by the wiring
diagram, which shows
G.B.-F joined to the
rheostat lead from
L.T.-F. Would it be an
advantage to take the
G.B.+ lead to L.T.
neg.?

Theoretically, the G.E. +
lead should be connected
to the L.T. neg. lead, but,
if desired, the wiring can
be shortened by connecting
it to L.T.+. In practice
it will be found that this
procedure means that when
adjusting grid, bias a little
more negative bias is
required titan would ' be
the case if G.B. + were
connected to L.T. neg.

If the wiring diagram

is best carried out before all the components
are mounted. Ought everything to be in
position first, or is it a good plan to leave
large components unmounted until their own
wiring is ready to go on I

has been followed exactly,
and it appears that a little
more negative grid bias
than the G.B. battery gives
would be beneficial, the lead
can easily be changed over.

The only modification to the wiring diagram (page
d103) is that the flexible lead from G.B.+ should be
isconnected from the rheostat lead, and taken instead

to a point on the wire that joins the aerial coil and ,
condenser to the earth terminal and L.T. neg.

(Continued on page 1221.)
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PRICES
No. Each

2 5-5 9 2/6
65 3/-

75-150 36
175-303 4/6

400 5/6
500 7/6
600

10/6
-9/6

750
1000 12/6
1250

15/6-1500 1

-and your biggest aids are Clarke's
" ATLAS " low -loss coils. Not only
will you get the distant stations with
greater ease, but the home station
reception will be a revelation.
The specially -spaced patented twin -
wire winding makes a neat and
compact coil-a coil that gives real
meaning to phrases like " low -loss,"

maximum inductance." and
" minimum self -capacity."

- _

WORKS 4 (CC T)
01.11111111.1.111.11:

mamma*

WITHOUT NOISE OR FUSS
Clarke's " ATLAS " H.T. Battery Eliminator is the one thing
needed to make wireless all pleasure. Turns the old H.T. dry
battery, with its annoying troubles and costly replacement, into

They
story of the most
efficient method yet
devised for the supply
of H.T. current up to

lit) volts.

an interesting museum relic. A real economy and a justifiable
luxury combined. Simply plug into an electric -light socket.
Models for direct or alternating current; direct current models
from 65/-, as illustrated.

Ask any good dealer's Send for descriptive.
folders 17, 18 and 20.opinion!

C,WMM,°0 99

TVARADIO SPECIALITIES.
H. CLARKE & CO, (Mcr.), LTD., Radio- Engineers, "Atlas" Works, Old Trafford, MANCHESTER.
Telephones: 683 & 793 Trafford Park. Telegrams "Pirtoid, Manchester.-

s )a. i!, 
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IMPORTANT NOTICE.

WIRELESS VALVES.
Injunction and Damages

On the 9th December, 1926,
in the High Court of Justice
Chancery Division in the case
of Marconi's Wireless Tele-
graph Company Limited
against Midland Val-ves
Limited the Defendants hav-
ing paid agreed sums for
damages and costs amounting
to L75 consented to an order
for an Injunction restraining
them from infringing Letters
Patent 184,446 and for de-
livery up to the Plaintiffs of
all o6 Ampere Valves in their
possession or power.

WARNING
to

DEALERS and USERS
NOTICE IS HEREBY
GIVEN by Marconi's Wireless

- Telegraph Company Limited,
both on their own behalf and
on behalf of the British Thom-
son Houston Company Limited
and the General Electric Com-
pany Limited, that legal pro-
ceedings will be taken against
any Company firm or person
selling or using valves which
infringe any patents owned or
controlled by them.

M W.033.

WIRELESS ACCESSORIES

Quality guaranteed by over 50 years'
electrical manufacturing experience.

ANTI-MICROPHONIC
VALVE HOLDERS

(Registered desivi No. 723272)
(Patent applied for).

The Silvertown Anti-Microphonic
Valve Holder- is built to stand
the heaviest vibrations.
Manufactured from best -quality
ebonite, with metal parts nickel
finished. SuperHous metal work
is eliminated, thereby reducing
capacity effects to a minimum.
These Valve Holders are light
and strong, awl take up very little
room on the baseboard, to which
they are fixed by two screws.
Diameter at Base, a ins., Height,
ri

Price 2/9 each

HIGH TENSION PRIMARY BATTERIES

No.
No.

1720
1721   35

30

(Dry Cells)
volt, 91"

No. 1722   50 tor
No.
No.

1723
1724

 6o
100

I21"

x x 21" high, 3/6
x 22" X 31" 31 7/0;
x 2" x 31" JP 10/
x 2r 13/

x 31" 21k
The 15 -volt Battery forms one unit, but the larger batteries
can be tapped every 4t volts, and are provided with two

" wander " plugs to each.

AN AID TO ENTHUSIASTS.
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., London, E.C.4. Works: Silvertown, E.16i

BELFAST.
BIRMINGHAM.
BRISTOL.
CARDIFF.

DUBLIN.
GLASGOW.
LEEDS.
LIVERPOOL.

LONDON.
MANCHESTER.
NEWCASTLE -ON -TYNE.
PORTSMOUTH.
SHEFFIELD.
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"VOLTRON 99 Three Pumpings
and Nine Tests

yOU can pay more than the price of a " Voltron," but you cannot buy a better filament more strongly
mounted on low loss, anti-microphonic principles, in so complete a vacuum.
Every " Voltron Valve is exhausted by three separate pumpings.

Exacting tests at every important stage of manufacture -nine in all -are applied to every " Voltron."
The high vacuum of the " Voltron " means longer life and greater uniform sensitivity. That is why serious
experimenters choose it for the Super Heterodyne circuit. " Voltron Valves improve any set !

SloeId any" Voliron" Valve Jail to give satisfaction owing to faulty tvorkniansliip it will de replaced on request provided fitamen is intact.

THERE'S ONE FOR EVERY STAGE.
Type 202 1.8-2 volt .. .2 amp. 5/9

LC2 1.8-2 -06 7/6
LC4 3.5-4 .06 7/6

The above types are in two classes : RED STAR
(H.F. and Detector), GREEN STAR (L.F.)

DULL EMITTER POWER VALVES.
Type LS2 (P2) 1.8-2 volt .. .. 9'-

P4
P6

Get Voltrons- from your dealer or dircc. ft )ni

THE VOLTRON CO., 169, City Road, E.C.1.
Technical folder on request. 'Phone : Clerkerutell 1081.

BRITISH /1911%.1310 I) J L.E. EMITTER from 5'9.

tiLTRON
COIL

SCREEN
8c BASE

4C7

S.L,F.
'ONDENSEIZ

Ler

Mansbr dge

On!y 5'6 With 4 -in. dial. Mids. Type.
'0003 .. 7/. '25, 1/6 1 mix 2/6 12 -Cent t
Too 7/3 '5.1/9 2 mfg., 3/6 2 6

READ THIS LIST AND SAVE MONEY ON COMPONENTS
RECENT REDUCTIONS. -Sterling ' 005 Square Law Condensers with Vernier, 9,6; Geared

12/-; Miniloss, 151-; "00025, 8/6; Geared, 10/6; Miniloss. 14/-; Marconi Automatic
Detector, 2/6; Series Parallel Var ometer, 10/6; Eddystone Absorbos Feet, set of 4, 2/3;
Benjamin S.P. Switch, 1/3; N.P. Clix Plug & Insulator, 2f d. ; Adaptor, lid.; Socket, Td.

LATEST COMPONENTS. -6 -Way C 11 Stand, 2/9; Colvern Low Loss Inductance Former,
5/-; Formo Straight Line *0005 Condenser, 7/6; Success, 18/6; Eureka, 15/6; Cyldon,
15/6; Lissen 60 v. H.T. New Proce s Battery. 10/6; Valve Vibrating Springs, 6d. set of 4.

EBONITE. --Any size cut; Clay ton.brand, 4 in., id. sq. in. ; 9 in. by 6, 2/2 ; 12 in. by 9.
9, 6; 15 in. by 9. 5/6 ; 3/16 In. 25 p r cent. less. Paragon and Radlon, Id. per sq. in.

TERMINALS & ACCESSORIES, -Single W. Office N.P. or Pol. Brass with nut and washer,
lid.; Phone and Castle type. Id.; Double Mark, 3, 2d.; 4 -way Phone Connector. 6d.;
Pole -Ending paper, 3d.: Fluxlte, d. ; Black Tape, 6d. per coil; 4 in. Empire Tape, 6d.
dozen yards; Insulating tube, 3d yard; Glazite, 1/2,10 ft. coil; Shellac Varnish, 6d.;
Mica 2 in. x li in. 9d. dozen Chatterton's Compound, 9d. ; Hand Drill, 3/6; Drill, 1/-.

INSULATORS. -Large Shell, 3d. , Reel or Egg, ld. Climax. 6d. ; Ditto, with shock ab-
sorbers. 3'- pr. ; Gal. Pulleys, 9d. , 100 ft. Gal. Straining Wire, 1/6; Straining Bolts, 6d.

ACCUMULATORS. -E aide, D. T.G., /6; D.F.G., 8/6; W.J., 20 v., H.T. type, 15/; Oldham
H.T., ltd. per volt. complete; Du os, 20 v., 11/-; 10 v., 5/6; Repairing Outfit, 1/6.

BATTERIES. --Reliability, 90 v., 11 -; 60 v., 7/6; 36 v., 9/6; 15 v., 1/10; Ever Ready,
Siemens, Hellesen, 100 v., 21/-; 6 v., 12/6: 36 v., 7/6; Flashlight Battery Cases for 19
Batts., 3, 6 41 v. Batts., 9d. ; 60 v. Unequalled, 6,6 ; Wan. Plugs, lid. ; Clix Type, 2d.

CONDENSERS. -Low Loss. Square Law, with knob and dial,0005. 5/- ; '0003, 4/6; with
Vernier Blade, 1.;- extra; Twin '0005, for Elstree Six, unequalled value, 9/6 ; Cyldon
Twin for ditto, 27/6; Ormond, J.B. Utility, Sterling, Polar, Formo. Igranic, 0.E.C.,
Var. In all capacities. Neutrodyne type, Ormond, 2/- Colvern 3/6; Gambriel, 5/6.

FIXED CONDENSERS. -Dubilier, Edison Bell Lissen. Watmel, Mullard, McMichael, at
advertised prices. Special Reliability Fallon -0003 m fd.2 meg. Leak, 1/3; Cases only 4d.

L.F. TRANSFORMERS.-R.I, Multi -Ratio, 25/-; Marconi Ideal, 25/-; Junior, 18/6: Fer-
ranti A.F.3, 25/-; A.F.4, 17/6; Formo, 10/6; H.T.C. Empire, 7/6; 'Croix 5 to 1, 6,-
Lissen new type, 8;6; Igranic. 16/-; Eureka Concert Grand. 25/-; No. 2. 21/-; Paby
Grand, 151-; Ormond, 15/-; Royal, 20/; Success, All Black, 21/,; Silvertown, 21 /-
G. R. C.. 15/ - ; Brandes, 17 /6 ; Burndept, 16/ 6 ; Special Value, 7/6; Modulation, 7/6.

HEADPHONES. -B.T.H. 15/ Brown's "F" Tyne. 20,-; Reliability, 7/6; Adjustable, 8/- :
Dr. Nesper, 12/11; T.M.d., 17/6; Western Electric, 20/-: all 9,000 ohms; Sullivan,
120 ohm Double Ex -Govt., New, 4/-; 120 ohm Single Phone, 2/6: Long Phone Cord, 1/-.

AERIALS. -100 ft.4 in. copper tape; 1/9; 7/22's Bright, 2/3; Enamelled. 3/3: Electron,
1/5; Superial, 2/6; Mars, 9/6: Ashton Spreaders, I2/- per pair; O.V. complete, 2/6.

VALVE HOLDERS. -Anti -Phonic Benjamin, 2/9; Lotus. 2/3; with terminals, 2/6; Burn -
dept, 2/9; Harlie, 1/6; Reliability, unequalled, 2/-; all baseboard types, ord. ditto,
6d. N.P. Valve Sockets, flush fitting. ld. ; Superior Panel Type, 6d. All Ebonite, 10d.

VALVES.-"Radion" all types, Frelat 2 volt. 3 amp., 4/11. All advertised makes stocked.
EXPERIMENTERS' PARCELS. -Accessories of Various Types, worth 20', post paid. 5.'0.

RELIABILITY
CONDENSERS

WIRELESS
CABINETS

For Panels I in. high
Width 8 I n. Hinged Lid
Oak 12 in. 171-, 19 in.,

17/6, 18 in. 18/6.
Mahogany 11- extra.

DEWAR
SWITCH

Frsie on Request,
GUIDE No. 9.

WIRELESS Kt. J. tiTAYLOR &co
MACAULAY ST., HUDDE45.1ELD

4. RADIO HOUSE.

Send for New
RELIABILITY

Trade Supplied, a
h4

1 7/ 341 Gr.trrys:1110ROUGli.HUDDERSFIELD th.b,
AIG,191MIIm101.

Orders 5/6 Value
Carriage Paid.

Under 515
2d. per 11 -

for Packing, etc.

THE
RESONANT
BLARE OF

TINISPAST!
THE PURE

NATURAL
S WEET 1ES S
OF WOOD
IS HERE !

THE NEW W.B. "ALL -WOOD"
LOUD SPEAKERS AND HORNS.

Special Distributors :-
LONDON : Messrs. Will Day.

Ltd., Lisle St. Damage, Ltd.,
Holborn. London Elec. Co.,
1, Sherborne Lane.

BRISTOL & WEST: Bristol Wire-
less Co., Queens Rd.

BRIGHTON Carters Stores.
Western Rd.

WILTSHIRE Wilts Wholesale
Co., The Parade, Trowbridge.

Ask to hear one at once
A revelation in tone !

Or write to Manufacturers:

WALKER BROS.,
St. Joseph's Works, Bromley,

GUILDFORD.

.110111

SAFE AT LAST!
THE

,SPEEKABRAK
LOUD SPEAKER HOLDER

(Patent Applied For)
1i HANG IT ANYWHERE -

LIKE A PICTURE "
TAKES ANY BASE, 4 in.to 8l in. diameter.
BEAUTIFULLY FINISHED

IN OXIDISED COPPER

Price 1 0/6 Post Free
STEPHEN HEATH ScMetropolitan ChAmbera,

Wolverhampton.
1111s.m.1
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RADIOTORIAL
QUESTIONS AND ANSWERS OAXTON WIRELESS CABINETS

(Continued front page 1218.)

Will Mr. Arnold, who wrote to the Queries
Department regarding a portable super-
heterodyne receiver, send his address in full
as soon as possible ? (The reply sent to him
in his own stamped, addressed envelope has
been returned undelivered by the G.P.O.)

When sending inquiries to the Technical
Queries Department, readers can expedite the
replies by carefully observing ,the rules of the
department (as set out under the heading
" Radiotorial ").

* *

Remember it is essential to send a stamped,
addressed envelope.

* * *

Write your name in block letters.
* * *

If, for any reason, reference is made to a
previous communication from the Query
Department, the letter in question must be
returned for reference.

DISCONNECTING H.T. & L.T.
M. J. D. (L1wydcoed).-I have constructed

a 3 -valve loud -speaker set from your Blue
Print series No. 20 which works very satis-
factorily. I am anxious to insert a switch so
that 1 can cut out both H.T. and L.T. to save
disconnecting the leads. Will you give me the
wiring for a switch suitable for fixing on side
of cabinet ?

To completely disconnect both the batteries, a
make -and -break switch, having two poles, is required.
The L.T. neg. terminal is connected direct to one
pole, and the H.T. neg. terminal direct to the other.
The rheostat lead goes to the switch contact cor-
responding to L.T. neg., and when the switch is in
the " on " position the connections are conipleted
exactly as shown in the Blue Print. When the switch
is " off," the negative leads of the two batteries are
joined only to their respective switch contacts.

SCREENING.
C. W. R. (East Ham, London, E.).-How do

metal screens prevent interference ?
Interference is caused by electro-magnetic fields,

such as 'exist around conductors carrying current.
This interference occurs in concentrated form around
inductive apparatus such as motors, generators,
transformers, or choke coils.

In the case of a transformer, for instance, its
electro-magnetic field may extend over a considerable
distance, setting up interference in neighbouring
conductors.

If, however,thb transformer is completely enclosed
in an iron box, no interference from it will be experi-
enced outside this box, because the transformers'
external varying field dissipates its energy in setting
up eddy currents in the iron.

Similarly, if a tuning coil is to have complete pro-
tection from stray electro-magnetic fields, all that is
necessary is to place it inside a suitable metal screen,
which then automatically excludes all external fields
that could set up interference in it.

SET'S FAILURE TO WORK.
" INEXPERIENCED " (HaleSAVOT/1), Suffolk).

My 1 -valve set suddenly ceased to -work,
apparently without cause. Where should I
look for the fault ? "

You will get no signals if the aerial or the earth
lead becomes disconnected, or if the lead-in wire
gets caught upon the roof, iron gutter -pipe, etc.

If H.T., L.T., or 'phones are not connected cor-
rectly the same trouble will occur, and a faulty
connection at one of the plug-in contacts (valve or
coil, for instance) may account for the failure to hear
anything:

Apart from the external leads and the accessories,
any break in the wiring of the set itself, or in one of
the components, would cause the trouble you com-
plain of.

A. GOOD STRAIGHT 3-VALVER.
J. W. N. (Stansted,_Essex).-Please give the

circuit for a straight 3 -valve set, with simple
switching, so that the valves light up when the

(Co4itinued on next page.) -

All Polished with new enamel that gives a glass hard surface
that cannot be soiled or scratched. Ebonite or Radion Panels
Sripplied and Perfectly Fitted at low extra cost. SENT FREE.-
Catalogue of Standard Wireless Cabinets in various sizes

and woods.

THOUSANDS OF SATISFIED CUSTOMERS.

ELSTREE SOLODYNE. Panel 21' x 7" fitted 16" Baseboard, drop down
Beaded Front Door. Fumed Oak 61/-, Dirk Oak 65/-, Mahogany polished 68/6.

Raised Panel 5/- extra. Packing Case 5/. extra.

ELSTREE SIX. Panel 42" x 9" fitted 131}- Baseboard. Open Type. Fumed
or Dark Oak 80/-. Mahogany polished 90/-. Packing Case 7/6 extra.

MONODIAL. Panel 14" x 7" fitted 14" Baseboard. Fumed Oak 33/6, Dark
Oak 35/-, Mahogany polished 39/6. Packing Case 6/- extra.

NIGHT HAWK. Panel i6" x 8" fitted 14" Baseboard. Open Type. Fumed
Oak 33/6, Dark Oak 35/-, Mahogany polished 39/6. Packing Case 7/. extra,

FIVE FIFTEEN. Panel 24" x 7" fitted 8" Baseboard two Front Doors. Fumed
Oak 40/-, Dark Oak 42/6, Mahogany polished 48/.. Packing Case 7/6 extra.

THE 1927 FIVE. Panel 27k" x 7" Sloping Front, as originally described.
Fumed or Dark Oak 38/., Mahogany polished 48/, Packing Case 7/6 extra.

CVERYMAN THREE, Panel 20"x 8" fitted 8" Baseboard. Fumed Oak 33/6,
Dark Oak 35/-, Mahogany polished 39/6. Packing Case 6/. extra.

EVERYMAN FOUR. Panel 26" x 8" fitted 8" Baseboard. Fumed Oak 35/6,
Dark Oak 37/6, Mahogany polished 41/6. Packing Case 7/. extra.

CASH WITH ORDER. CARRIAGE PAID U.R. PROMPT DELIVERY. -

Packing Case Money repaid if Case returned within 14 days
Carriage paid to Works.

FUTON WOOD TURNERY CO, MARKET HARBOROUGH

The Polytechnic, Regent Street, W.1.
Four popular lectures entitled " SIDELIGHTS
ON BROADCASTING" will be given by Capt.
Jack Frost, M.I.R.E. (late of the B.B.C.),
on Fridays from 6 to 7.30 p.m commencing
21st January. 4 lectures 5/-. For further
particulars apply to Director of Education.

MOg0000000000
EVERY LOUDSPEAKER

DESERVES
MULLARD
MASTER (-a

VALVES n
- Ask for -

6),,11 Mallard P. M. Power Valves. t/

0000Z00Z0Z02
A CHEAP AMPLIFIER

The " Varex " (Pro. Pat.) Amplifier fills your
room with music by amplifying crystal (or
valve) sets three to live times, without valves or
buttons, etc. 'Anyone can make it CHEAPLY
from our full-size plans, instructions and dia-
grams, with reed, " Carbex" electrode material
and special tilling, 2/6 post free. Operated by
two 1'5 volt dry cells.
Debenham & Co., 28, Castlands Rd., London, S.E.B.

With Plated Tweezers and Cat's -whisker.
THE THETA CO., 256, Brearley St., B'HAM.

TRANSFORMERS REWOUN
Transformers, Phones, Loudspeakers. Re-
wound and Repaired to Maximum Efficiency.
All One Price 4/- each. Don't discard if burnt out. All
work guaranteed for le months. write for trade terms.
TRANSFORM CO., 115, LINKS RD. TOOTING, LONDON, S.W.IT.

THE SEAMLESS CONE
(Prow. Patent 25069126)

and a Brown A Earpiece, or Lissenola
with Reed, will enable you to construct
a CONE LOUDSPEAKER. which will
give you unsurpassable results. These
Cones are unequalled for purity of repro-
duction, the high and lower registers
being equally rendered.Do not be put on with the ORDINARY

PARCHNENT CONE, having a Seam Join.
EXTRACTS front UNSOLICITED TESTIMONIALS:
PIRBRIGHT, SURREY : " It is an excellent article
and gives very good results." SPALDING, LINOS:

/ am more than satisfied with the results."
SHEFFIELD: " I have had one of the £71710
Loudspeakers, and have no hesitation in saying Sisal
for tone your Seamless Cone is much better."
BRISTOL : " The Seamless Conical. Diaphragm re-
ceived yesterday works fine."

Illustrated Lists and particulars for Stamp.
GOODNANS, 27, Farringdon Street, E.C.4.
A lso °Wu fuable 17' so Spencer's St oes, 4,5 linens A v., E.C.2

WET H.T. (Leclanche Type),BATTERIES.
Do not require re -charging. The cost and upkeep is less than with
Accumulators or any other kind of H.T. Battery.

Send lid. for full particulars.
Price per dozen cells complete, giving 16 volts .. .. .. .. .. .. .. 3/6
Separate Components. Zincs, 1 -; Sacs, 1/6 ; Jars (waxed), 1;3 (earriUge extra).

Full instructions for assembling sent with each order.
size: 1 WET H.T. BATTERY Co., 23, Coldharbour Lane, Camberwell Green, S.E.5.

24" high, W' so. 'Phone: Brixton 2539.
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Better Reception
ew

Its Di - duplex
Wire -wound

Another dxample of the progressive policy
of the Varley Magnet Company. The new
Varley Tapped Resistance possesses all the
advantages of the original famous Varley
Bi-Duplex Wire -Wound Anode Resistance
with the added advantage of having four
different values of resistance in one com-
ponent.
Wirelesscrithusia.sts, will at,once appreciate
the value of the Varley Tapped Resistance
for

Tone Control
Volume Control
H.T. Eliminators
Voltage Dividers,

and knowing it to he Varley Bi-Duplex
wire -'wound they can rest assured of
perfect purity of tom!, absolute constancy
under all conditions, and complete freedom
from shorted or leaking turns.
This is only the beginning. We arc market-
ing in the near future a special resistance
with 6 tappings, in' addition to other Bi-
Duplex wire -wound Components, particulars
')f which will be announced in the Wireless
Press.
The Varley Bi-Duplex 'Wire -Wound

Tapped Resistance .. complete 15/-

Varley Bi-Duplex Wire :Wound An'ode
Resistances are made in a complete range
of sizes up to 500,000 ohms, prices from

4/- to 16/-.
Full particulars on application.

The Varley Multi -cellular
Choke .. complete 9/6

The' Varley Multi -cellular PLR
Choke for circuits of the
SPLIT COIL Type .. complete 12/6

MAKE SURE IT'S VARLEY
BI -DUPLEX WIRE -WOUND

THE VARLEY MAGNET Co.
(PrOprielon Meer Pell Control, Ltd.) Phone: City 3.395
Granville Rouse, Arundel Street, London, W.C.2.

v -s

RADIOTORIAL
QUESTIONS AND ANSWE-RS

(Continued from_previouspage.)

loud speaker in plugged in: have the follow-
ing components on hand --1 R.F. and 1 L.P.
transformer; 3 rheostats, grid leak and con-

757Eage7/CAL .afe/f54,W.

denser, and .0005 variable condenser.  What
others will be required ?

A set of this kind was fully described in " P.W."
No. 226. The circuit is given herewith, and is per-
fectly straightforward.

If your L.F. transformer does not incorporate a
fixed condenser across its primary winding, this may
be added as a separate component to assist smooth
reaction (-001 is the usual capacity).

The additional components required are : 1 panel,
16 ins. by 8 ins.. with cabinet to tit ; 1 .0003 variable
condenser ; 1 2 -way coil -holder; 3 valve -holders;
single filament jack and plug (Bowyer Lowe, 239
type) ; terminals, strips, wire transfers, etc.

THE GUARANTEED, REFLEX.
As large numbers of readers have asked for

the layout of the " Guaranteed Reflex "
(Hale circuit, with additional L.P. amplifier),

This photograph of the back of the panel and baseboard
of the " Guaranteed Reflex " shows the main wiring and
the disposition of the' components. A list of the point-

to-point connections is given below.

the back -of -panel photonaph of the receiver
is reproduced herewith, together with a list of
the point-to-point connections.

(The theoretical diagram was published in
" P.W." No. 232.)

Aerial terminal to fixed vanes of condenser, to
0001 fixed condenser, and to S.O. and PI of R.I.
transformer. Attach flexible lead to S.O.

Earth terminal to moving plates of condenser
crystal, and flexible lead for coil -holder ; also flexible
lead for G.B. negative and stitfwire to I.S. of second
transformer.

02 to grid of first valve. Join one filament terminal
of both valve sockets to bottom of filament rheostat.
Join other filament terminal of both sockets to one
terminal of Mansbridge condenser and' to One terminal
of -0003 fixed condenser. Join flexible lead for G.
11.+to this last point.

Join flexible leads of L.T.+, 11.T.- to top terminal
of filament rheostat. Take

tr
flexible leads for coil -holder

N.7
from anode of first valve
and from terminal of -0003
fixed condenser. Join same
terminal to I.P. of second
transformer. Join O.P. to
Mansbridge terminal. Join
crystal to P2 of first trans-
fokiner and to -0001 fixed
condenser.

H.T. flexible leads to
Mansbridge, L.T. negative
flexible lead to other Mans -
bridge terminal. Join .002t fixed condenser to Mans-

z.r. bridge. Other terminal of- .002 condenser to anode of
second valve -holder. Grid of
second holder to O.S. of
second transformer. Flexible
leads for loud speaker taken

from terminals of .002 condenser. Thread coil -holder
leads through holes in side of cabinet.

s use

CRYSTAL AND 2 L.F.
E. J. N. (Wellingboro', Northants).-I haVe

two good L.F. transformers on hand, and
should like to use these in conjunction with a
crystal! for loud -speaker work. Please
recommend a suitable circuit for a set to be
used about 11 miles from the Birmingham
station, on a good outdoor aeriaL

Only the local and Daventry stations'
programmes are required, so I should like a
" straight " set instead of one using a reflex or
similar circuit.

Switching for 1 or 2 valves would be an

advantage, as sometimes only one loud speaker
(or even 'phones) may be required. Would
such a set be difficult to build ?

For your purpose the best circuit is undoubtedly
one in which the valves act as straightforward L.F.
amplifiers, to increase the volume given by the
crysta,l detector.

(Continued on page lt24.)
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Double 'wine- -Az-
tion friction
drive Ratio 60-1

The J.B. True Tun-
ing S.L.F., complete
with 4" Bakelite Dial.
'0005 mfd. - 16 6
'0003 mfd. - 1 5 6
'00025 mfd. - 15, -

The J.B. '0005 mid.
Dual Gang Control
Condenser, complete
with 4" Bakelite
Dial - - 33/-

Patented

NBENSERS

Recommended for
the P.M. Receivers.

J.B. Condensers are ideal for every circuit, and their perfect
design and construction, resulting in a remarkable degree of
efficiency, has ensured their being used in all the P.M. Circuits.
The J.B. True Tuning S.L.F.--the final Condenser --
embodies new and vitally important improvements
and solves for ever the tuning' vils of the past. This
Condenser is provided with a 4 inch Bakelite Dial for
coarse tuning, in addition to a smaller Bakelite Knob
for slow motion control which enables stations to b
logged with a real degree of accuracy. Friction sur-
faces are machined to a fine limit of accuracy pre-
venting all possibility of lost motion ; in short, the
complete Condenser is built like a precision in-

strument
to last
a life-
time.

8. POLAND ST -OXFORD Sr
LONDON - W.1

gileptione
GERRARD 7414

A combination of the three essentials-
precision, efficiency and finish-makes
the S.L.F., the foremost conden-
ser on the market to -day. In both
this type and the J.B. True Tuning
S.L.F. the vanes are designed on a new
principle which obviates crowding at
any part of the scale. The vanes are
supported at the tips to ensure accu-
racy of spacing; special bearings ensure
wonderfully smooth control, and ren-
der side and end play in the centre
spindle impossible. Beautifully finished
throughout.

Patented

The J.B. S.L.F.,
complete with 4'
Bakelite Dial.

'0005 mid. - 11,6
'0003 mfd. - 10/6
'00025 mfd. - 1 0 -
The J.B. '0005 mfd.
Triple Gang Control
Condenser, complete
unit, less dial,

£2 : 7 : 6
The J.B. '0005 mfd.
Twin Low -Loss Con-
denser, complete with
4" Bakelite Dial, each

2 1 /-.

KINGSWAY RADIO, LTD.
92, CANNON STREET, LONDON, E.C.4.

CITY 9158.

The City Firm for Wireless.
Thu Edison Swan R.C. ThreesoMe, Constructional Booklet Free.
Cabinets for above in stock, 12/6. Terminal strips, engraved, 2/-,
MG Units, R.C.2 and P.V. 2 Valves in stock.
LOUD SPEAKERS in stock : Amplion, Priory, Bocci, Brown, B.T.H.,

and G.E.C. Special Demonstration Room.
SPECIAL LINE : Var. Condensers Straight Line 0005 6;-, *0003 5,9
CYLDON, ORMOND & IGRANIC Triple Condensers in Stock.
HEADPHONES : Sterling, Ericsson, G.E.C., Brown, 20/- ; B.T.H.

15/- Telefunken 17;6 ; Ericsson Continental 12/6 ; Special
French 8/6.

BATTERIES : Ever -Ready, Siemens, Hellesen, 100 v, 211- ; Adico,
13/6 ; Ever -Ready, Siemens, 60 v,-12/6 ; Lissen 60 v, 10/6 and
7/11 ; Adico 7/6. Ever -Ready Flash tamp, 6d. ; Adico . 4?f".
Battery boxes to hold Ft, 2/9. H.T. Accumulators, Exide
20 -volt units, 15/-. Ever -Ready ditto, 15/-.

BATTERY ELIMINATORS : ECKO 65/- ; A.C., 130/-, plus
Royalty, 12/6 ; H.T.C. A.G., £6 6s.

L.T. ACCUMULATORS : 2 v. 40, 10/- , 4 v. 40, 17/6 ; 6 v. 40, 17/6 ;
2 v. 60, 12/6 ; 4 v. 60, 211- ; .0 v. 60, 33!-. Exide D.T.G., 4/6 ;
D.F.G., 8/6.

VALVES : Scott Taggart, Osram, Marconi, Como+, Mullard, all in
stock. Special Line : Micro Radio Valves, D.E. .06 4 volt, 6/6 ;
2 volt, 6/6 ; power 4 volt, 10/6.

CABINETS : Over 50 sizes and types in stock. Any type made to
order.

EBONITE : Machine cut with ground edges to any size. Radion
Resiston panels in stock.
Croxsonia Panels : Every size in stock id. per square inch.
(Postage extra on all above items.)

We keep in stock all components for Modern Wireless, and Wireless
World sets, as well as Coil Formers, D.C.C. wire, Coils by Igranic,
Edison Bell, Lewcos, Cm.densers by Igranic, G.E.C., Ormond,
McMichael, Peto-Scott, Gambrell, etc.

We also stock a range of special tools and material for amateur
constructors.

CATALOGUE SENT ON REQUEST.

111

bi

EmmisENENmiemir
LT, MONOBLOCKS
11111.111111111MBIDirslailiIIMMIll

IT IS BETTER TO KEEP
YOUR MONEY IN YOUR
POCKET THAN TO BUY A
MONOBLOCK H.T. ACCU-
MULATOR OF INFERIOR
QUALITY, DESIGN AND

WORKMANSHiP

THEREFORE INSIST ON
66 91

VARTA,
THE ORIGINAL H.T. MONOBLOCK

U

es

61

t. A. P.A . Accumulators, Ltd.,9a, Diana Place,Plustou Rd.,Lortdon, N.W.'t.
141 10111111111110M11111111111110111111111
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For g 1 down
you can have this superb
TWO General
Radio set installed in your
house . . . .
NOTHING ELSE TO BUY.-The set is complete
with LOUD SPEAKER, HEADPHONES, Dull
Emitter Valves, Accumulator, Battery, complete aerial
equipment, all cords and plugs, etc., and tue Royalty
is paid.

Every set and every part is guaranteed. The price of
the complete set is £1 down and 20/- a month for
twelve months only, or £12 cash.

FREE INSTALLATION.-On receipt of the first
payment of 20/- one of our own Installation Engineers
will come to your house anywhere in the country and
will erect, instal, demonstrate and leave the- set
playing for you-free of charge. It is only necessary
to provide an aerial pole if trees, etc., are not available.

By having the set installed by our own Engineers we
ensure that you cannot buy a General Radio set that does
not give you perfect satisfaction. No other wireless -
firm gives you this service and this safeguard.

Send a P.C. to -day for our new illus-
trated catalogue No. 7W. and full
particulars of this unique offer.

GENERAL RADIO CO. LTD.
RADIO HOUSE, 235 Regent St., W. a

2 -VALVE AMPLIFIER. 35
1 -Valve Amplifier, 20/-, as new; Valves, D.E. 06,
7/.; Headphones, 816 pair; new 4 -Volt. Accumu-
lators, 13/-; new 60 -Volt H.T., guaranteed. 7'-;
2 -Valve All -Station Set, ',E4. Approval willingly.

Write for free bargain list.
P.Taylor,57,Studley Rd.,Stockwell, London.

EBONITE W BUSHES

tit

FOR MOUNTING
ON WOOD.
Orders under b.
send 11,1. pastas,.

PERFECT
INSULATION
Two required
for each hole.

NUMBER 0 1 2 3 4 5 6
Hole in Bush . 6BA, 4BA, 213A, 114, 5116' 318* 7/16"Price each: ld. ld. Id. lid. 2d. 2d. 2d.

DARER RADIO CO.,
Waldram Road, Forest Hill, London, S.E.23

TRADE SUPPLIED

GA )

I, )
) ELL)

NEUTROVERNIA CONDENSER
Is obviously the best, because:

It cannot short-has ebonite di -electric.
It is ideal not only as a balancing condenser, but as a
capacity reaction control and vernier condenser.
It has the widest capacity range, approximately 2/38
micro microfarads.

It is all enclosed, making it dust and damp proof
It is a precision job throughout.
It can be fitted with direct reading dial (price Is. 8d)
As now supplied is adaptable for either panel or base-
board mounting without extra charge.

The price 5/6 Obtainable from
is only Leading Dealers.

GAMBRELL BROS. LTD.
76, Victoria Street, London, S,W.1

P,rt'sAcl.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued front page 1222.)

A circuit of this kind is given on the " P.W.",
Blue Print No. 17, which is obtainable from Om
Query Dept. for 6d., and a stamped addressed
envelope. Suitable switching is incorporated. and
by mans of one S.P.D.T. and one D.P.D.T. switch
it is possible to listen on crystal only, crystal and One
L.F., or on. crystal and two L.F.

The set is equally suitably for 5 X X or for 5 I T,
and is shown arranged on a flat panel. (If desired,
it could easily be built in the totally enclosed form,
as pictorial and theoretical diagrams are given upon
the blue print.)

A CORRECTION.
We regret that, owing to a printer's error,

the price of a Brunet transformer was given
incorrectly, on page 1160 of " P.W." No.
240 (Jan. 6th issue).

Instead of 2/9 as shown, .the price should
have been 7/9.

IF there is anything in this or any
1 other issue of "Popular Wireless"
that you do not like, please let us
knoW what it is when yqu write.

EXPERIMENTS WITH
THE FILADYNE CIRCUIT.

(Continuer) front page 1194.)
*-4-4.--4.--0-0-0-4-1-0-6.--4.--4,. 0-0-4.-0-41.-.1.--4

together the value of X and Y for any
particular value of bia3 gives a constant
figure which is the saturation current for
the particular grid and filament voltage3
used.

This interesting relation between grid and
anode current suggests other possibilities
of the Filadyne circuit. This ha3 led to the
development of other eircuit3, which will
be described in the second part of this
article.

Grid Circuit Resistance.
Resistance in the grid circuit also affects

the operation of the Filadyne valve. When
the 'phones are shorted, this resistance is
tow and grid current then increases to
abnormal figures. For instance, using a
D.E.R., grid current reaches 15 milli-
amperes for normal filament current and
50 volts H.T. ! This is more than twelve
times the value of anode current when the
valve is used normally with the same H.T.
voltage. Accordingly better results are
obtained by using lower resistance 'phones,
but there does not seem to be much advan-
tage in using 'phones of less than 2,000 ohms
resistance.

So far I have considered chiefly the purely
theoretical side of the Filadyne circuit, but
in the next article I shall show how this
knowledge may be used to obtain even
greater efficiency from an already highly
efficient circuit. The circuit of Fig. 4 is
certainly a fine one both for local and long-
distance work on the one -valve. Careful
adjustment of anode bias brings in distant
stations at excellent strength. This circuit
also embodies capacity reaction control, the
advantages of which are too well known to
need further description.

'etgr.5

EXCEL
WHY9

ABSOLUTELY
Think of it.
with cat's

- NO
is necessary.
Powerful
attention.
manufacturers.

POST
Fully guaranteed.

EXCEL
65, Abington

Fit It and Forst t It

,_ " X 1: . fR .11
I 1

THE

,FERMANENT DETECTOR.
Because it has the finest combination of
crystals it is possible to produce, and is

PERMANENT
- No more adjusting knobs or fiddling

-whiskers.
.

ADJUSTMENT WHATEVER
When once fitted it can be forgotten.

as a valve, more reliable, and needs less
Get one to -day, dirqet from the actual

,

FREE, iori /16 Trade Inquiries''i Invited.
RADIO COMPONENTS,

St., NORTHAMPTON.

Aftr.,x H.T. 13 /1,,X, nr JE rt 1 lE M
BUY BRITISH. Complete Units 3/6 per doz. All
goods BRITISH- MAO.E by BRITISH LABOUR.Jam 1/3, Zincs It-. Sacs 1/6 per doz. Carriageand Packing extra. Trade inquiries invited.-DemonBatteryCo.,59,Badd.,Waltharnstow.E.17

,

,

WIRELESS WAREHOUSE
The Largest Wireless House outside London.

PARTS FOR
Eistree Six

I

Solodyne
Everyman's 3 & 4 Monodial
Magic Five I Nighthawk

and all other Popular Circuits.
Do not fail to write for it-it is sure to be in stock.

"ANSIL" SCREEN AND BASE
Copper, 7/6 :: Aluminium, 6/ -

Guaranteed and post free over 5/ -
SEND NOW. FOR LIST.BUSH I-IOUSIE

(Established in the Electrical Trade since 1900;,
35, SHUDEH ILL, MANCHESTER.mss_

MORE No. 314
7132:LEZ GILINS

See our full eoluinn advertisement on
page 1228 of this issue.

POLAR SURPLUS, ALL NEW. Precision
Condensers, '0003, list, 12/6. Sale, 4/6. Polar
Varia H.F. Transformers, 300/500, 3/6. Polar
Cosmos Variometer on panel, scale and dial,
list, 21/-. Sale, 8.'6. Polar Panel 2 -way Vernier
Coil Holders, 3/9. Fil. Rheos., with knob; 1/3.
Polar L.F. Transformers, 7/6. Everset Polar
Detectors, VB.

ELECTRIC HEATERS. - Immersion, C.; Hot-
plates, 7;8 ; Irons, 10/- ; Massage Vibrator
Sets, list, £4. Sale,. 21/6.

.

45-NETRE MARCONI SETS, with z -valve
Tele. Transmitters and 6 -valve Receiver,
Transformers, Tuning Coils, Condensers, etc.
Siemens' Telephony Microphone on arm,
Weston combined Amp. and Milliammeter
0-6 amp., o-tzo millianaps. Instrument alone
is worth £4. We offer the 6 -valve Receiver
and 2 -valve Transmitter, in mahogany case,
complete, tested. These sets cost £45. Our
price, 25  carriage, 3/6. .

- MASTS. _R.'A.P. Steel Tube, 15 ft., 7/6 ; zo ft.,
- 10/- ; 3o ft., 14/, in a ft. Si in. by t} in.

sections. Heavy Mast Sections, 4 ft. 3 in. by
e4 in., 5/.. each.

ELECTRADIX RADIOS,
218, Upper Thames Street, E. C.4.

44 STATIONS IN50 MINUTES
You may duplicate this performance on the MONO -
TUNE 3' designed by C. P. Allinson, A.M.1.R.E.,
late of RADIO PRESS and ELSTREE LABDRA-
TORIES. The use of the recently developed
C.A.R. circuit gives greatest range and power.
Features:-One tuning control-constant reaction-no
hand capacity-ease of handling and cheap to build.
Only three valves (der. and 2 L.F.).
You can't go wrong in building this
successful set. 15 diagrams, photos,
drawings and plans given in Construe -
tone No. I leave nothing unexplained.

Don't delay-'Get it to -day
from

FRICE

216
Post Free.

The Constructone Publishing Co.,
Dept. A, 37, Drury Lane, London, W.C. 2
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FREE
BOOK OF WORKING DIAGRAMS

of the wonderful new

CARBORUNDUM CIRCUIT
FOR ONE, TWO OR THREE VALVES.

The CARBORUNDUM CIRCUIT is a simple

ONE CONTROL CIRCUIT
which will give you the maximum RANGE,
SELECTIVITY, VOLUME, and, above all, PURITY.

The book shows you how your set can be converted
by a small rearrangement of the wiring.

Sold postcard for Free copy of Book 11,131

THE CARBORUNDUM COMPANY, LTD.,
TRAFFORD PARK - MANCHESTER

russulautitusuillitumatuniuni

Et Var
VAINIES

Why Pay More ?
YOU cannot buy a better

valve than Frelat, even tho'
the others cost twice as

much. The proof lies with you I
Send to -day for a trial valve.
The D.E. type K, Detector or Amplifier,
costs only 4/11, the new 2 -volt power
valve 8/6, and they give the best
in Radio in tonal purity and volume.

DE
TYPE K V
2-volt'3amp

4111
2 -Volt
PowerValve
816

CONTINENTAL RADIO IMPORT CO. LTD.
3, Spital Square, Sishopsgiate, London, E.C.1

:0, 0.D
terms

odd 4d -
nostace

5

411.111111111MIMEM

It your
dealer
cannot
supply

send
lirect.

1111111111111111tlIIIlfi

CRYSTALAMPLIFIER
In handsome
cabinet, tested
22/ 6 ; post

D.E. Valve,
OR COMPLETE
Valve, H.T.,
Aerial Equipment,

Coil, 45111;
ASTOUNDING
VALUE in LE.
Amplifiers in

handsome
polished box,
. valve, 16/11.
Carriage 1/6.

Above are supplied
Transformer.
Type Cabinets,
closed, 4/- extra

& 1 -VALVE
(L.F.)

p o I i s 11 e d
for use,

1/6. I With
30/..1

SET:
L.T. Units,

5 XX
post 2/...

niftier, 25/11,
or COMPLETE
with valves,

H.T. and 1,T.
UnIts, 44/6,
Carrlatre,2/-

with L.F.
In American
all parts en-

on each.

- ....is..
S.L.F. CONDENSERS

LATEST MODEL
NOW READY.

6/11
POST 6d.

*J003 ... 61 1

lll.,
.

* -- ..---

.

This MAGNIFICENT 2 -VALVE

hand
SET (D.&L.F.). As shown, in

some Polished American
Type CABINET, with 2 DULL
ErelTTER VALVES, TUNING
COILS, H.T. L.T.BATTERIES,
AERIAL EQUIPMENT,
LEADS, ANDLOUD SPEAKER.SAX PAID. £4.19.6
THE LOT

Carr. and packing 5/-.
3 -VALVE SET (D. & 2

BC/OE-JONES, LEWCOS,
?ETO-SCOTT, BOWYER LOWE

5 each000- ..
With 4 in. dial 7/6

L. F.), Coils and Valves,
(carr. &pack -Z5.15.0 ; 76 /-,COLVERN SCREENED COILS

BASES & SCREENS ' LOW LOSS SQUARE LAW
,

(ALLEN'S UULUMN1GRANIC 'S
BIG PRICE REDUCTIONS.

IGRANIC TRIPLE - HONEY-
`OMB INDUCTANCE COILS.Indiagraph VernierKnob and Dial. 7/6.Microvern. 6. " E "WType L.F. Trans-
formers, latest shrouded
model 3-1, 151-; 5-1, 16/ .

/ . Sih*a
aCondenserivr'a 1.1

simply mar-
vellous value.
It cannot be
equalled is

price or quality.

'0003 . 411 each*0005

NOT SENT BY POST.
Terminals with N. and IV.,
ld.; Nickel, ltd.; Spade
Tags, 6 a Id. Soldering,
3d. doz. E6 Bushes, Ed.
Screw Wander Plugs, 2d.,
3d., 4d. pair. Plug and
Socket, R. or B., 3d. sta-
ples, 4 a ld. Valve Fins.

L1SSEN.-Lissenola,13/8.
L.F. Transformer, 8/6. 35
ohm Rheostat, 2/6. H.F.

. -
By Post 5/1 1.

With VERNIER 11- extra.
2 a Id. 4 or 2 B.A. Rod,
3d. ft. Earth T u b e s-
Copper, 2/3; Climax. 51-1

or L.F. Choke, 10/, Field-
less Coils,13/6. Grid Leaks,
F., 1/-; Ditto. variable,
2/6. All parts available

L.F.TRANSFORMERS.
Ferranti A.F.3, A.F.4,
17/6 ;Eureka Concert,251- 
2nd Stage, 21/- Baby'flex,

Fine 7122 Aerial, 100 ft.,
1/11; Special Heavyweight,
2/3. Phosphor Bronze,. 49
strands, 100 ft., 11- (limi-

VARLEY.-Anodes, 7/6;
250,000 ohm. 9/6. H.F.
Choke. 918, 12/6.

or 2nd, I5/-  Re 1.5/..,
Formo shrouded, 10/8:
Success (Black), 211 -;Royal

R & Bted). Twin Flex, R.
12 Yds' 114, 116* 2'-'Miniature Silk Twin Flex,

Light-ds.Fl. 6. Maroods.sEnid) a tiT1.111 (Success).-
S.F. and L.F. Chokes, each,
0/6. Midget Neat. Condenser

us. "Black" L.F. Tome
'ormer, 21/-,

20/-; Ormond newest model,
15/6; Wates' Supra, 10/6.
Croix 5-1, 3-1, 4)6. Mar
coni " Ideal," all stages,
25/- each. C.A.V., 15/-
Pye, 22/6. Gambrel), 2

l.6
9nex,d 6Y d.

Insulators,ag 2 Sic!' . ltd.
Tinned Copper, 1/16th sq.,
Id. 2 ft. D.C.C. Wire,
I lb. reel, 20g, 9d., 22g,

HIcRTICHAEL.-Bal. Con-
denser, 4/9. All Fixed Con-
densers. H.F.Transformers,
each 101- Mink Coils,10/-.

25/6. Ideal Junior,
' R.I., 25/, Multi.

Ratio, 25/,

10d., 29g, 11d., 26g, 1/-,
28g, 1/1. Ebonite, Grade
"A," cut while you wait.
3/16th is Id. sq. inch: I

Bases, 2/6. rAnT6 1.6 STOOK. EOR THE in. is td. sq. in. Stock
BENJAMIN. Battery
Switch, 1/3. Valve Holder,
2/9; with Grid Leak, 5/3.
With Condenser and Leak,

ELSTREE SIX, SOLODYNE,
ISIEWFLEX, ELSTREEFLEX.
1921 FIVE AND ALL THE

CHIEF CIRCUITS.

sizes cheaper ; 7 x 5 1/3
6 x 6, 1/3; 8 x 6, 1)9
9 x 6, 1/11; 10 x 8. 3/ -
12 x 9, 4/, Also cheaper

71.- Rheostat, 2/9. CHOKES.-Cosmos FI.F., quality for crystal sets.
PEERLESS. -6 or 30
ohm Rheostat, 2/6. Fixed
Resistors (StateValves),1/ 3.

6/6; Lissen H.F. or L.F..
10/- each; Success L.F. or
H.F.' 10/- each; Bowyer

Special offer in Crystal Sets,
6/11, 7/8, 8)11, am.
12/6. Also in enclosed

JACKSON PROS (.1B)ELF Lowe H.F., with base, 91-, cabinet, nderftil value.
'0005,11/6; 110035,10(6. Bras
Vanes, tin. dial, ed,ass
Law, Twin Gan stocked.

CIORDMCDNIN)
SQUARE LAW LOW -LOSS..0005, 9/6; .0003, 816

18/11. AMERICANw Type
Oak Cabinets, with base -
board, take 12 x 8 ebonite,
10/6; 12 x 9, 11/9; 16 x

ALL CIRCUITS, PARTS,
.1011.8 & SETS STOCKED.

(1/6 each less no vernier);
Friction Geared, .0005,

8, '16/11, 18/11. Any
size in 3 days. Handsome

FORM() Low Loss S.L.F.
Condenser, 0003 or -0005,
7/6. Formo L.F. shrouded,
10.6, Micro Dial. 6/-. '

SCREEN ..St BASE, 8/8.
H.F.T.. 7/6. A.C., 5/6.
Jacks, 1/3, 1/6, 2/3. Plugs,
1/8.

15/-; 0003, 14/6; .00026
13/6. Straight LineFrequency Friction
Geared, 0005, 20/-;
-00035, 19/8..S.L.F.,
0005, 12/  .0025, 111,

SQ. LAW.. LOW -LOSS-DUAL, 0005 for Els-
tree Six, 16/11

panel switches, DPDT,116;
SPDT,1/- (Highest quality).
Lightning Arresters, 1/-.
Wave - length Permanent
Det., 6d. Red Diamond
Perm.Detector,2/-;Liberty,
3/6; Brownie,31., R I. .
6/-.- Crystals; Shaw's
Genuine Hertzite,HEADPHONES,al14,000

ohms. N. & B. StandardPattern, 7/11 pair. N.
& H. Genuine, new light.
weights, 11/6, 13/6. Dr.
Nesper, 10/6 and 12/11.
Telefunken, adjustable,

each.Ormond Friction Dial,
10/ -. Filament Rheo-
state Dual, 2/6; 6 ohms
or 30 ohms, 2/-. Poten.
tiometer, 400 ohms, 2/6.
L.F. Shrouded, latestmodel, 15/,

sealed,
8d.; Neutron Wyray, 116;
Dayzite, 2/6; Splendid en -
closed Crystal Detectors, on
bane, 11-. 1/3, 1/6. Micro -
meter, 1/9; Service do., 2/9
(with crystal). P. & P.
Switches, 1/, Non-micro-cenuine (20/- model) 14111Brunet, 11/9, 12/11,

14/6. 3 models.
ERICSSON (Continental)

D.E. VALVES ,, ,Power, 2 volts
'06, 2 volts '1;;

`"'

phonic V.H., 1/3. Solid
Rod Eb., 1/ -.Baseboard,
8d. 2 -way Geared Coll
Frolders, 2/11, 3/11.E.V.. 7/11 pr. (Post 6d.). RADIO MICRO VALVES. Penton,Lotne.Polar, NoweY

EDISWAN B.C.; Three-
some, R.C.R. 2- unite, 3
valve holders, 2 R.C. valves,
1 p. v., 2 Do. 3 rheostats
9-v. G. Bias, :0005 Tuning
Condenser, 2 -way L FI

-06, 3-v., 6/11; 25, 2-v.,
6/11; Power, .3, 8/8;
Power, 1, 9/11 (Power
are 3-4 volts). Phillips' 4-
Electrode. 4 -pin for Uni-
dyne,8/11 Post 6d each.110

stocked. Back of panel,
W.L.L., 4/11; Hay Ray,
3/11. / drills for 1-h. fix -
ing, 1/3. 'Phone Cords,
1/-, 1/3. L.S. do. 1/6,

H T and .t..T. 'Leads,
wire,terminals. The let.841- ACCUMULATORS. - 4 -way, 1111. Our old
THORPE K4 n,e
VALVES, 5 -pin .. U 'CI

2-v. 40, 7/11; 2-v. 60,9/6; 2-v. 80, 12/6; 2-v.
friends ADICO Batteries,
60 -volt (not one in .3. 1,000has tobeWEST END DEPOT FOR

-.MAGNUM" (Burne-Jones)
100, 14/6; 4-v. 40, 13/11:
4-v. 60, 17/11; 4-v. 80,
26(6; 6...v. 60, 26/8; 6-v.

returned. Irwi,iii
change..,__.?1T.

1 i a/idle°, faulty).Ev 4-.) rrea Y,
,INSTON SCREENED COILS.
B.B.C. Aerial Coil, 5/6.
Split Primary H.F. Trans-

80, 35/8. ALSO another
good snake, 1/6 extra on
each of above. Post 11- each

Siemens. Hellescns, 60-v.
and 100-v.. all 1.5 Bat -
t cries here. (Columbia

former, with reaction, 7/6.
SS. H.F.T., 7/6. Reinartz HART' s &OLDHAM sTOCKED al vays stocked.)

7/6. 5XX, above, 5/6,
7/8, 11/-. Screen and 6-

GANG CONDENSERS,
Dual -0005.

ORMOND, with dial, 32/

CALLERS:MAKE OUT
YOUR LIST FOR A
SPECIALCUOTATIONpin Base, 9/-.

FINED CONDENSERS.
Dubilier, 0001, 2, 3. 4,
5, each 2/6. 001, 2, 3,
4, 5, 6, each 3/.. Grid
Leak, 2/6. Edison Bell,

CYLDON, no dial, 50/-
Triple -0005,

ORMOND, with dial, 40)-
CYLDON, no dial, 70/-
1GRANIV. no dial. 75I

.,.
CALL HERE FOR LESSEN,
BENJAMIN. RADIO -MICRO.
2051.105, MULLARD, EDI-
SWAN, MARCONI, COHEIR,
]SRAM, JACKSON'S (2.13.),

001, -0001, 2, 3, 4, 5,
1/-; -002, 3, 4,-5, 6, 1/6.
0003 and grid leak, 2/,

Grand Value In NON -MICRO-
PHONIC VALVE HOLDERS,
Roar" ountinc, i/E.

DUBILIER. DicMICHAEL,
SUCCESS,BEARD & FITCH,
BOWYER-LOWS, LEWCOS,

'TRANICILITY,' EUREKAMcMichael with clips, -0001
to -00005, 216 each. -001
to 006, 3/- each.

VALVES. - Cosmos
S.P.18, Red or Green. 141-New Blue Spot. 14/,

U FORMO: DI 0ORMOND .

BELL FERRANTII 8 N"
MONODIAL RECEIVER
COMPONENTS £8 : 8 : 0.

All as specilled. _

All Milliard, Ediswan,
Osram, Marconi. Cos-
sor. /Right, D.E. andPower, et, 141- 18/8.

POLAR, NEWEY, P. & M.,
MAGNUM. WE HAVE THE
GOODS I CALL AND SEE US,
ALL LINES IN DEMAND

World's Most
Wonderful Crystal

"WYRAY" 1/6
22 / 6, 24/6. 30/, 52.
Mullard PDS 1. 2 3 4.
5. 6 stocked.

S.T. Valves stocked.

3TOCKED. SPECIAL TERMS

EXPERIMENTERS,
GENUINE
BE SURE

YOU ARE AT RAYMOND'S,

K.
HOURS
SATURDAY
SUNDAY

R Ay
.. 9.15

.. 9

..

An

toto
11

a%

UN
7.458.45to 1

r%
LEICESTER

SQIJARE, ,LE STREE1Uw.o.2
Rack of Daly's Theatre.

Nearest Tube, Leicester Square.
'Phone : Gerrard 4637.



Efficient, Neat

and Cheap
You can see from the
illustration what a neat
job this "Peerless" Fixed
Resistor is. The Base is
solid insulation and the
Former a strong impreg-
nated material that at-
mospheric conditions will
not affect. The wire is
wound evenly and firmly
and terminals and solder-
ing tags are fitted. One
hole fixing. A very
thoroughly assembled and
finely finished unit in- all.

OTHER BEDFORD PRODUCTS :
" Peerless" Dual Rheostat .. .. 3/9
" Peerless" Junior Rheostat .. 2/6

(already over half a million sold-)
" Peerless" Resicon Variable Con-

denser, from .. 15/- to 18/ -
(Dial and Vernier 2/6 extra)

" Peerless" Master Switch .. 2/9
" Peerless" Valve Switch .. 3/-

Fr ,am all good dealers or direct.

CORRESPONDENCE
(Continued from. page 1184.)

4-valver, and if I wish to use it, I am compelled to
tolerate a hubbub of Morse as a background, I
quite realise that Morse is a necessity, but it must
be confined to a definite wave -band. My set is
quite useless five days out of seven, and my sym-
pathies go with those who have struggled, perhaps
a little beyond their means, to purchase a decent
receiver, and have been sorely disappointed with
this disgusting bugbear.

I was demonstrating my set last week to a musician
who was considering purchasing a set. When his
enquiry of the reason of the continual tap -tap -tap
was answered, he decided to stick to his gramophone,
and thanked me for the warning.

Yours truly,
JOHN W. CpLitits.

P.S.-My tuning is sharp, and I find the worst
interference is on about 350 metres.

" Lea Hurst,". Esplanade Gardens,
Westcliff-on-Sea.

IMPROVISED LOUD SPEAKER.
The Editor, POPULAR WIRELESS.

With reference to your article on an impiovised
loud speaker, I think you may be interested in one
that will cost-nothing. Simply unscrew the cap
off one of the headphone earpieces and bring the
magnets into contact with the clean bottom of a
tin similar to a Cerebos salt container. The results
are remarkable in a small room. The tin bottom is
the diaphragm, and, if the headphene is any good,
it will hang on by its Own magnetism.

Yours sincerely,
' W. N. MAwnv,

The Cottage, Quernborough Lodge,
Syston, Leicestershire.

THE " RANGE " OF A CRYSTAL SET.
The Editor, POPULAR WIRELESS.

Dear Sir, -11 can hear London (80 miles) on a crystal
set at any time, including when Daventry is doing
another programme. thus proving it to be 2 L 0.

I hear -Birmingham (50 Miles) at any time and have
heard Hamburg several times.

London, on my 30 -foot -high aerial, is faint, but on
a, friend's aerial (50 feet high) it -is at- comfortable
strength.

On this latter aerial I have hearth Hamburg at
3.30 p.m. I know German and identified the station
from the published programme.

In this district it is extremely unlikely that any
valve user would be listening to a long German talk
at such a time ; all would be at work.

In any case, re -radiation must be ruled out as
regards 2 L 0. It is impossible to believe that someone
or other is always listening to London at all the times
I have tried it.

I can generally hear Nottingham (38 miles), only
a relay, and have occasionally heard Bournemouth ;
all the above on a crystal set.

Yours faithfully,
CHAS. D. ROCHESTER.

4, High Street, Rothwell,
Kettering.

SPARK JAMMING.
The Editor, POPULAR WIRELESS.

Sir,-May I, if I am not too late, make one or two
comments ofi Mr. J. L. Maitland's letter in your issue
of December 4th, in which he puts forward the sea-
going operator's point of view on spark jamming.

Firstly, as regards broad tuning : Granting that
it would not be desirable or even practicable to carry
on commercial work with razor-sharp tuning or strict
adherence to -the 000 -metre wave for ordinary work,
Particularly when traffic is heavy, there still remains
the fact that " there's measure in all things made,"
and when one fmds the whole band of wave -lengths
from 250 Metres ,upwards freely used by, shipping.
there does seem legitimate cause for grumbling.

May I rennin(' Mr. Maitland of a fact which so many
operators seem to forget, and that is that even with the
old type of '11 kw. and 5 kw. sets, which probably
cause a large percentage of the interference; reasonably
sharp tuning may be obtained with a loose aerial
coupling ; and that a coupling -which may be justifi-
able and necessary when well clear of the land and
great range is -required is both unnecessary and undesir-
able when in wireless company -with, say; the Channel
shipping. Imagine a- dinner -party where everyone
used_, " full poWer and a tight coupling" when
speaking ! Conversation would not be easier.

Secondly. Is not the distress signal plea rather
overdone ? There are two ends to a signal,. to put
it crudely, and receiving gear, so far as I am aware,
has not yet reached such a state of selectivity that a
reasonably 'sharply toned transmission will - not be
picked up even if slightly off the expected wave-
length. -

Do not think that this is a flippant treatment of a
serious arguthent, as having been at -sea for over 20
years myself, I know how urgent a distress- signal
may be.

Another small point-almost trivial-the " selfish
minority referred to at the end of Mr. Maitland's
" PMnt 2 " : IS it a minority ? If it is now (with

(Continued on next page.)
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..`"- 2 -VALVE
LOUD SPEAKER BARGAIN.

1
NOW

This highly efficient 2 -Valve
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 and is the
essence of simplicity. Fitted with coils covering
all the British wave -lengths, including Daventry.
THE CABINET Is of beautifully polished Oak, &
all components are of the highest quality. Dull
Emitter Valves with patent valve holders, Ac.; H.T.
Battery, 2 -volt accumulator and complete Aerial
Outfit, LOUD SPEAKER of exclusive design
with unique magnetic system and  -g 17 :6
improved mica diaphragm. Price.
TERMS : Our Bargain Of
Price is for deferred pay- Pioved
menu. Send 10/6 now, & efficiency
complete purchase in 19
monthly payments of 10/6
It you wish to pay cash, 5
percent discount is allowed
Catalogue Post Free.
Up-to-date Crystal & Valve
sets at keenest prices.
J. G. Graves Ltd. Sheffield.
Fullest

Approval

- 110;
HEADPHONES REPAIRED

Re -wound and re -magnetised 5/- per pair. Loud
Speakers repaired 5i- Transformers re -wound 5/. each

- AU work guaranteed and tested before delivery.Write for Trade Prices. 'Phone: Clerk. 1795.MASON & CO., 44, East Road, City Road. N.1.

Inches
7 X 5,1/-
7 x 6,1/3
8 X 6,1/4
10 X 8,2/1
10 X 9,2/4
12 x 10,3/-
14 x 11 4/-

4/V47

Inches
6 X 6,1/-
8 X 5,1/2
9x 6,1/7

I I x 8. 2/8
12 X 8,2/6
12 >: 9,2/10
14 >, 10, 3/5

in. thick
Post Free.

Money back guarantee that each and all Panels are
free from surface leakage. Meager test Infinity.
Callers cut any size. Quotations by post, or 'phone Clerken.
well 7853. Samples and prices post free to the Trade.

CROXSONIA CO.. 10. South St., MOORGATE. E.C.2

ACCUMULATORS
ON EASY PAYMENTS

High -Tension Accumulators built up from 20 -volt
sections (15/- each). Example 60 -Volt H.T.4,51.
CASK or 12/6 DOWN and 6 -monthly payments
of 6/* Carriage Paid. Satisfaction or money
back. Write for Lists to DEPT. 11, ClOVEXTRY

DIRECT SOPPLIERLTD., 25,
Warwick Row, COVENTRY,
Any Wireless Goods sup -
D lied on easy payments.b111191111111111l1Ik

LIFE LONG 1-1.T.
Tromba units are constructed of the finest
quality sacs, sines, jars, etc., and creepin9
of the electrolite and other troubles usual
to Leclanche cells eliminated In units or
any size battery to_ order In Mahogany
Case with glass cover. Amalgamated tines
65. doz. extra. Sample unit and sample
large capacity sac., post free
1/-. Send to -day for free de- DR ALL
seri ptive folder, etc. MAIMS

OR

DIRECT AVOW
TROMSA ELECTRICAL C°

17, MOTE HART LANE TOTTIIINAM. N.IT
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CORRESPONDENCE
(Continued from previous page.)

which I do not agree), this state of affairs would soon
be altered, given reasonable freedom from Interference
round the coast.

Finally, may I say that I entirely agree with Mr.
Maitland in the third Point " of his letter, and whole.
heartedly sympathise with those who have to receive
signals through the pandemonium which exists
at present. I suggest again that the situation could
be eased for all by the more frequent use of a loose
coupling In narrow waters -though how those who
begin the good work will ever get their signals
through the shoutings of the remainder, goodness
only knows I

Yours etc.,.
".donle Croft," E. G. HALLEWELL:

Mullion, Cornwall.

3 -VALVE DX RESULTS.
The Editor, POPULAR WIRELESS.

Sir, -On seeing some of the results of POPULAR
WIRELESS readers, I thought I would- write and let
you know of my: list of Main Stations and Amateurs
received On a 3 -valve -detector and 2 L F. Those
stations in heavier type I require addresses. Could
any readers oblige me with same ?

- AMATEURS.
QR, 2PL, 2 MB, 6 AH, 2 NR, 2 AD, 2 RU,

2PS, 2YS, 2 HX, 2 ADE, 2 SY, 2 RY, 2 P
20W, 2 BP, 2 YN, 2 WB, 6 H II, 5N1J, 2IS,
2 Y X, 2W D, 2Q I, 5 Z X, 2 K D, 2 Y Z, 2 W S,
50K, PQR, 2K0, 5YS, ILK, 2 NK, 2 WX,
2KR., 2RF, 511.1, 2PD, 2 S E, 2NY, 2DU,
RARE, 6MK, 5WO, 2MD, 2FR, 8YZ, 2LS,
21.111M 20P, 211F, 2XE, 2 SK, 2AE, 20Q,
IX, 5BD, 2 AK, 2NII, 2 PI, 2 YI, 2VI,
2 F I, 5IY", 5.1ID, 2 HS, 2 VR, 6MJ, 2 Ye,
KARG (Germany), 6 D, 6 K R G 5 K D, 2 B P P,
2AXR, 2AKI, 2AF1, 5YXI ( 4 A F (New
Zealand), 5FI, 38 AZ, 17 W, 6 U U, 2 Y D,
8FII, SPEW, 21).11P, 6RE, 88W, 2BPM,
2RF,,, 2 XI, 2EF, 2 ST, 6HW, BHT, ETCH,
2 Y. V,- 1 W (Italy), 2B81.42B1106UC,5EW,
CF 11, R, a B WV?, 3 B M P, K I G (Germany).
6 VD, COY, 6C1, SIY, 6EY, 2MZ, SKY,
5.71, 6 XQ,' 8R13, SPX, 2BB, 8NA, 5A1,

5ADIE,SSL, 5521,2ARE, 6PC,
P
MAIN B.B.C. STATIONS -London, Birmingham,

Bournemouth, Glasgow, Newcastle, Liverpool,
Cardiff, Aberdeen, Manchester, Edinburgh, Dublin,
Daventry, Nottingham, Stoke, Plymouth, EA J I.
FOREIGN. -Paris C F It, Paris F P T T, Paris
P.T T, Riga, Hilversum, Vienna, Lyons La Doua,
Barcelona. Prague Seville, Brussels, Belgrade,
Berne, Toulouse, Munster, Draz, Hamburg, Madrid
E A J. 6, Madrid E A J 7, Oslo, Copenhagen, San
Sebastian, Breslau.

New York, America. Rugby, England.
I have just made the 2 -valve Male receiver,

which has proved of great satisfaction. It Is a
" wonderful receiver." I get 2 I, 0, 5 I T, 5 X X,
Rugby, New York, on loud speaker.

Some foreigners are justaudible in the loud speaker.
Signals from Rugby can be heard at full loud -speaker
strength. On Sunday I can hear the conversation
between Rugby and New York very loud in the
'phones. On this set I anr using a P.M. Milliard.
P.31.6 dull -emitter power valve, followed by a P.M.5
?dullard dull emitter valve, using 120 volts I13.
and 11. volts grid bias and R.I. transformer, first
stage, followed by a Telsen second stage.

I must congratulate POPULAR WIRELESS on such
a flue, sensitive, selective, long-distance receiver.

Hoping this will interest you and POPULAR WIRE-
LESS readers.

Yours faithfully,
ALBERT HORTON.

270, Rookery Road,
Handsworth, Birmingham.

WET H.T. BAT- TERIES.
The Editor, POPULAR WIR.ELESS.

Dear Sir, -I have just read the letter of Mr. Alfred
Timson in " P.W." and as be appears to have experi-
enced some trouble with the zinc sheet in his wet
H.T., I thought perhaps the following hint might
possibly help him. It may possibly help other
readers as well.

In place of sheet zinc lie should obtain some com-
mercial Leclanche thies and cut them into 1# in.
lengths and use these, and as they are very solid
they will last for years. I have had some in use
tor over eighteen months and have had no trouble
yet. They can be soldered to the carbons with a
short strip of bare copper wire (about 22 gauge),
and the joints smeared with either oil or vasetine to
prevent salts creeping. I feel certain your reader
will then get his battery to work O.K. May I
just add that I am a regular reader of P.W., and
have tried a good many of your circuits, the latest
being the Hale 2-valver, and I must say I am truly
surprised at this circuit as the stations fall over each
other to get to the 'phones, the only drawback being
its lack of selectivity.

Wishing you and " P.W." every success in the
future.

Yours faithfully
H. d. BATTER.

Myrtle if nise.
-b Brink, Wished].
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s
You can get other anti-microphonic valve holders

besides BENJAMIN -just as you can get inferior
substitutes for every first-class article made. But it

is a poor policy.
BENJAMIN Anti-Microphonic Valve Holders -the first

and the finest on the market -have built up their enormous
popularity chiefly through the following five exclusive and
essential features :---
T Valve sockets and springs are stamped in one piece:

there are no riveted, soldered or clamped joints to work
loose and create microphonic noises.

2 The springs allow the valve to- float in any
direction.

Stops controlling spring movement enable valves
.) to be inserted without damage to valves or

springs.
Valve legs, however far pushed home, cannot
foul baseboard.

1 Terminals and soldering tags are fitted for ff / e

.) easy wiring -up.
The BENJAMIN Anti-Microphonic Valve 1
Holder again was the first to incorporate a
grid -leak or condenser and grid -leak /1
attachment, already mounted for your
convenience - and there is still no
better combination to be obtained. 1 ;

Price of valve holder alone:

Valve Holder
& Grid -Leak.

A Dubilier Dumet-
ohm S meg. Grid -
Leak is liked on to a
rigid insulating bar
by means of nickel -
plated conger clips.

5/3

r9
stvivkLi.
Clearer -Tone Anti-Microphonic

VALVE HOLDERS
From all radio shops or direct :

THE BENJAMIN ELECTRIC LTD.,
13rantwood Works, Tottenham,

London. N.17.

, /// / /
(

Valve Holder
Grid -Leak &

Condenser.
Nickel -plated COD -

per clips carry a
Dubilier fixed Con-
denser 00009) in
addition to the
Grid -Leak. Series
or Parallel.
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BARGAINS No. 314
The Dix-Onemeter has become the acknowledged

Radio Standard. Why? Because it is a 55
Range Instrument of exact precision, Double
Scale and Mirror Edge needle, Front zero adj.
and 5o,000 ohms per zoo volts. Reads 20 micro
to 20 amps., 2 milli- to 2,000 volts and measures
5o ohms to 5o megohnts with ease. Low Price.
High value. Instrument, -55/, Multipliers, 6/6
each. Radio Test Booklet free.

WAVEMETERS. Reduced prices. Calibrated
Su:Divans to N.P.L. standard. S.W. " For-
ward," cost kio, 4.0/zoo metres, 35/- ; B. 1,000/
2,000 Townsend, 35/. ; B.B.C.- " Townsend,"
28o/1,600 metres, ' 50/- ; ER Towngend,
120/4;000 metres, £4 ; Ondia Wavemeter (for
60/4,000 metres), £310s. -Heterodynes, with
calib. valve, 150/3,000 metres, £410s. Original
cost £es, and all guaranteed.

H.T. GENERATORS, all sizes from 2 K.W. Newton
2,5oo volts on bedplate, £45, to Evershed belt
drive Megger Boo volt Co in/a Generator, £6.
H.T. Megger Hand, 600/r,000 volt, :in wood
case, £3 10s.; zoo m/a 35o volt Westinghouse
M.G. oil 25 volts to 35 vOlts.L:T., $4.

INSULATORS. R.A.F. Ebonite Aerial, 9 for 6d.
Marconi Strop Strain, 4 ft.; 2/, Egg and Shell,
2 for lid., Buldix Bell, porcelain, 1/6. Ribbed
Pedestal, H.T., 2/-. Large Transmit, 4/6.

LAB. EQUIPMENT. Inductometer, £4 108.
Valve Tuning Fork, 50/-. Paul's Bridge 'and
Galvo, £7 10s. Weston Clark Cells, 30/. ;
Standard- Mfd. Units, from 8/- ; Wheatstone
Bridges, £2 Se. and £6 10s. ; New Sullivan
Snot Galvo Scale and Shunt, £15 ; 3 -range.
Tinsley Micro_ Ainmeter, 60/- ; Capacity.
Bridge,. *cool to zo £8 ; Bellini-Tosi
Direct Feeder, £5 10s. ; 3 -set Valve Test
Cabinet, £5 10s.' etc. Megger Conductivity -
Tester, £15. Get the Best out -of your set by
using a Dix-Onemeter and a Wavemeter.

SPARS SETS. zo" Marconi Coils,. 27:; Cox X-ray,
£10 ; 2" Sterling,' 15/- ; 1" Coils, 5/- ; Dia-
thermy z K.W; zoo v. D.C. to ro,000 v. N.C.,
£15 ;, 25o watt 500 v. Alternators, 70/-.

MORSE WIRELESS RECORDERS, - £7 10s.
Magnificent British work solid brass case, fine
finish. Mahogany case with drawer for tape reel.
Cost £30.

PRECISION INSTRUMENTS. 2,90o to select from.
Mov. Coils' to 5.66 efc. '3 -range Milliam
meters, 37/6'; 2 -range Voltmeters; 6/12o,
11/6 ; 0-30 volts, 10/- ; 120 20/-. 
600 volts, 55/- ; o-1,000 volts, -£3 ; r;5oh_yolts,
£4,10a. ; 2,500 volts, £6 ; -Sp 111ov: poll Siemens
Cell Testers, 15/- ; 25o ro/a or Soo ni/a Tfiermo
Meters, 15/-.

DIXON DISTANT CONTROL for Valves. On
and off any distance: Uses to current.' Wished
Oak Case, 15/- ; Bronze Watertight, 17/0.

MAINS UNITS. The DIX D.C. size of Co -volt
Battery gives any voltage from D.C. mains ;
3 taps, --30/-. . A.C. -Rectifying_ 11;12,, Unit

.. with Control Knob and 3 Taps;-:. 25 10s.
POWER TRANSFORMERS. 220 volts to 3, 5,

or 8 volts, 12/6. To 20 volts, 14/6.:. Double
wound for H.T., from A.C. mains, 220 volts,
two centre tap secondaries for H.T., _20 m/a,
25/- each ; 5o m/a, 37/6 each.

PARTS FOR MAINS UNITS. Condensers, 2 mid.,
4/3 ; 4 mfd., 6/6 ; an mfd., 15/-' Fullertype
Chokes, zoo, boo, 1,000 ohms, 1/6. , Power
Chokes, 1,000, 1,400, 3,boo ohms, 4/6. 2 Elec-
trode Rectif. Valves, 25 m/a, 7/6. Complete
A.C. Kit; £3 10s. - --

SURPLUS MARCONI B10 CRYSTAL AND
1 -VALVE AMPLIFIER SETS. Straight from
maker. Closed Cabinet, engraved ebonite
panel, nickel fittings, 2 -spade tuning Range
Block and Verniers, M.S.' and T.C.C.-fixed
Condensers, 2 H.F. Chokes, Detector, Marconi
Transformer, Valve -holder and Terminals,
L. and S. wave Switch, Wiring diagram. All
new, aerial tested, -and -complete as above,
with Osram Valve. A £7 los. set for 27/6.

SWITCHES. - Lucas panel 3 -lever flush, 1/8,
quarter price. Plugs and Jacks, 2/6 pair ;
4. -pin plug and socket with switch, 4/6. Earth
Aerial, 1/-. Arresters, 9d.

TRANSFORMERS. Intervalve Marconi, 10/-.
Dix. Ironclad, 10/-. Microphone, 5/-. zzo
volt to 3, 5 and 8 volt, 12/6. Dixon H.T. for
Receivers, 220 to 150 volt Rectifying, 25/-.

GYROSCOPES. Navy Torpedo, in mahogany
case, cost £z5. Sale, 15/-.

AERIALS. R.A.F., 110 ft. 7 -strand bronze
pocket, 1/3. Navy 8 -strand enam., 3/, zoo ft.
Indoor, Special Aerial,- 22 -gauge, 1/- per
too ft.

ACCUMULATOR SALE. Fuller " BJX24," z volt
24 amp, 6/- ; 4 volt 24 amp, 11/- ; 6 volt 24 amp,
16/-'; " DJX3o " 2 volt 3o amp, 6/6 ; 4 volt
3o amp,.12/-; 6 volt 3o amp, 17/-. Fuller. -

volt 45 amp, 10/- ; 4 volt 5o amp, 20/- ;
2 volt 8o amp, --13/-.

HIGH TENSION ACCUMULATORS. C.A.C.
8o volt z amp, with taps, ebonite case and lid,
glass -cells, new, 40/,

ELECTRADIX RADIOS,
218, UPPER THAMES ST., E.C.4
St. Paul's and Blackfriars Stn. 'Phone City caw.

TECHNICAL NOTES
(Continued front page 1190.)

This applies in quite a general way to
experimental work, and you will always
find that the most successful experimenters
in any,branch of science adopt a tidy and
business -like method in their manipulations.

A Necessary Accessory.
Talking about experimental work, I

wonder how many readers, when carrying
out experiments, take the trouble to keep
what migh the called a "laboratory note-
book," and to write. down all their obServa-
tions at the moment that they are made.
This I place as one of the most imporiant
of all factors to success in scientific investiga-
tions. You may feel it a little bothersome
to have to write dOwn patiently your
various observations as ,they are made, and
you may feel that your memory is quite
sufficiently trustworthy.. But after you
haVe made . a' few Observations you will
very quickly find that -they have become
hopelessly confused = if - carried only in the
meMory, and the net result will 'be that
there. will 13e, at the least, a degree of un-
certainty as to what it was you have" really
found out. The moment there is'anY degree
of uncertainty whatsoever as to the results
of your observations, you may °,-as well
forget the Matter and start all over again
and do the thing right. Thus it is easy to
see that time and trouble would; in fact,
have been economised had the work been
done properly in the first instance.

- Always keep a - Written record of any
observ-ations which you make when carry-
ing out experimental work and, as soon as
you have finished an experiment, sit down
and consider very carefully the interpre-
tation which is to be placed upon the ob-
servations which you have 'made. Do not,
for example, leave the records until the
next day,- but consider them whilst the
whole matter is fresh in your mind, as such
consideration will indicate to you the
direction which the next days experiments
should take.
4, 4 THE Wireless Trader' Year Book

& Diary " for 1927 (published by
the proprietors of " The Wireless

Trader," 139-140, Fleet Street, E.C.4),
contains nearly 400 pages of trade facts
and infOrmation, readily supplying answers
to the innumerable problems met with by
Wireless Traders in the course of business.

Revised and thoroughly up to date, the
new edition, beside providing a useful inter-
leaved Diary, contains an Alphabetical List 
of Trade and Professional Addresses of
Manufacturers, Agents, Associations, and
Publishers ; a comprehensive_ Guido to
Goods Supplied and Services Rendered ; a
List of Factors (arranged territorially) ; an
Alphabetical List of Proprietary Names of
Wireless Sets and Components ; data on
Technical and Broadcasting matters, and a
wealth of other trade information. The
price is 5s. 6d. (7s. 6d. Overseas).

W00113-1-10R1STS
The Manufacturer is

H. 1MADDISON, 2a, RONALDS ROAD,
HOLLOWAY ROAD IIIGHBURY, N.5.

There's only one best,
" The ALLWOODORN" is that one.

Send for list.
Lissenola-Amplion--T.M.C. units supplied

complete with horn if desired.

LAMPLUGH
VARIABLE VOLUME
CONTROL (Max.o010'=")

The ideal Loud Speaker Control.

VARO-FIX
FILAMENT RHEOSTAT

Interchangeable elements and each
one adjustable.  More positive
than automatic devices.
6 ohm, 2/3; 15 ohm, 2/6; 3o ohm, 2/9
S. A. LAMPLUGH LTD.,
King's Road, Tyseley, BIRMINGHAM.
Our higkgrade components are obtainable

from all first-class Radio Dealers ::

3/9 'PHONES 3/9
These 'phones are of British manufacture and
were made'specially fot broadcast reception ; they
-are d000 ohms, and are complete with 7 ft. cord
and light aluminium adjustable headbands. These
'phonesmay be had against casts, and
if you are not satisfied your cash will be refunded

if you return the 'phones.
Price 3/9 post free and in:mediate delivery front:

_C. WILDE, WILLESBOROUGH, ASHFORD, KENT.

EASY PAYMENTS Finest 2 -valve
amplifier set,
includi eg loud

speaker, 120 H.T., D.E. valves, £7 10s.; or 18/9
down and 11 instalments of 157,

CASH BARGAINS.
Amplifiers, 17/6 and 211.. 'Phones, Tele/unkentype, 7/9; Fr. T. Houston, 11/, Good H.T. 60-v.,
5/9. Best 66-v.,- 6/6; or 41-v. (laboratory test)4/, doz. Famous Metal -Valves(French), 2-v. 2,5/-; 2-v. 06, 6/8; 2-v. .5, power, 8/9; 4-v. 06,
5/6.. Straight-line Condensers, 5/9. -Ditto, 4 in.dial, 7/3. Transformers : Habana, 3/6; Radiolys,3/8: Brunet, 7/9. Also Ferranti, Eureka, Forma,
etc. Postage extra. Everything in wireless reliableand cheap. Satisfaction or cash refunded. -MusicRoll & Gramophone Records Exchange,
29, High St., Clapham, London, S.W.4.

A HOME FOR YOUR WIRELESS SET
OUR STANDARD

CABINETS
are DUSTPROOF
-and house the whole
apparatus, leaving no
parts to be interfered
with. All you do is
UNLOCK & TUNE IN.
Made on mass produc-
tion fines, hence the
Low price. Provision
is made to take panels
from 16 X 7 up to 30 X prom £4 15 0
18 in. Write to -day for descrip'

Eve pamphlet and vanes:Carriage paid and packed time tor adapting Tearrheoe,uSaringdir sud pair. 4W.
:with receiver or panel In one

Standard Cabinets

Co.AKERIMPORT tei..5;1131.71Virgart.

full sate sta.( blen. ImMediate Delivery.

T» leborys
GENUINE EBO TE,

-- itr
STOCKED BY ALL THE BEV: DEALERS

TIOILLEBORGS EBONITE WORKS 11,.. Audrey Hou..n. E.C.b
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THE R.I. MULTI - RATIO
TRANSFORMER

with its seven ratios and three
impedance values is undoubtedly the
perfect L.F. coupling unit. The
design is recognised as an advance
on any previous transformer for
intervalve coupling. Suitable for use
in any circuit and with any valve,
it gives a degree of pure powerful
amplification under any conditions
impossible to obtain with the usual
single ratio instrumer t

WILL BE THE BIGGEST
FEATURE THIS YEAR

Here is another remarkable R.I. component designed for circuits
where a tuned -grid circuit is employed.
Being an R.I. product it has all the features necessary to give
improved working of this circuit, for, as it is used virtually in
parallel with the tuned circuit it is important that the high.
frequency resistance and self.capacity are negligible in order to
maintain selectivity and efficiency.
Hence the New R.I. H.F. Choke possesses a high impedance value
and is wound in well -spaced sections on a low -loss skeleton former.
For wavelengths of from 5o to 4,000 metres it is quite suitable and
no observable increase in the H.F. resistance of the parallel tuned
circuit will result.
It is a precision instrument well in keeping with the sound
engineering tradition of R.I. Ltd. Perfect in design and workman-
ship it is an outstanding example of the dominating influence of
this progressive company in the wireless field.

PRICE 12/6
Write for the R.I. Cat3tol.z.:

THE MARK OF BETTER RADIO

Advt. R.I. Ltd., 12, Hyde St., New Oxford St., London, W.C.1.
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Valve Set Owners
Are Fast Learning This Secret*

AC- the secret of
increased range and
greater economy in
the operation of
their radio receivers

It must have strak you at one time or
the other that the radio results of certain
of yotir' friends who have sets"baSid ,f0tv-
the same circuit and the same number of
valves; were better than those from your
own receiver. The answer to 'the following
question will give you the key to the secret
of improved reception :
" How, copious is the emission given by
the filaments of your valves over a range
of filainent temperatures?"

IT -may seem strange to you that the
emission of "a valve filament can make

a marked diffetenee in';the way your_
receiver operates and in the cost of its
upkeep. _

If, for example, your set is "all out" when
receiving a station, say_roo milesayva-y;:

cuyou have small hope of .securing weaker:..
distant stations as your friendi may do;
moreover, your battery -CoriiiurTtiOtitis -

naturally at its highest under these,c-oti;,-
ditions.

V
,Why -great_emission makes

all the -differ-ince -
When a valve filamentgives a copious and ,

sustained emissionl't the correct fitamst
temperature, a rich field of power is
placed under your Coptrol,Which enalolgs,
the Bestcinconditions to be secureea_to deal
with the incoming Signals,"S-6 that your

receiver is adjusted to suit the particular
circumstances existing at the time.

- - The local station may be in 'purely
and strongly with the minimum of energy
eiperided because valves that pOssess a
huge emission are able to function per-

' feltly at considerably less than their full
caeacity.

4- Theft as you reach out -for inore-distant
stations or weaker signals, you are able
to ,adjtist the operating energy of your
higg'emission valves, particularly in the
detector stage, to suit the exact demands

. "5'

INSTALL MULLARD P.M. VALVES WITH THE WONDERFUL

Mulla
THE  MASTERVALVE

Sectional view of P.M.5 showing generous
- proportions of P.M. Filament

for ideal reception. It will be realised
that by the use of Mullard P.M. valves
with their abundant electron emission
you will save upkeep costs since your
receiver will only consume minimum
energy from your batteries.

A valve filament that has up
to 5! times the emission surface

of an ordinary filament
To no one so much as the owner of
Mullard P.M. Valves is the truth of this
boon of great emission so apparent. The
wonderful P.M. Filament-the founda-
tion of the famous series of Mullard
P.M. Valves-is so generous in its
dimensions that the emission surface is
immense. This remarkable fact is due
to the length Of the P.M. Filament being
up to 3 times that of an ordinary en

merit, and its greater diameter. These *5.
two factors are responsible,_ for 'the '
supreme efficiency of the Mullard P.1Vl.vE"e
Filament which possesSes ° an -emission
surface 5.'. times more'effective than an Ct
ordinary filament.

8

.37
O

at

A Government Test
Convincing proof of the high emission
of the wonderful P.M. Filament was
recently given by the moo hours' test
report
tory. - This proved that the emission

-- of Mullard P.M. Filaments was so
abundant and consistent that an 28/6
Mullard P.M. Valve was still wcrth 18/ -
after t000 hours' continuous life test,
equivalent to a year's broadcasting
service.

. Bring, your radio receiver up to the 0.

highest pitch of efficiency by installing "..
Mullard P.M, Valves with the wonderful
P.M. Filairient and remember they con-
stiine absolutely minimum current.
Ask any radio dealer for full information. 121`

' '"
-

P.M. FILAMENT '4kk'

0

ea
be
,10

t=.1

a, .

For 2-roit accumulator
THE P.M.i H.F. o'r amp. 14
THE P.N1.r L.F. amp. 14 -
THE P.A1.2 (Power) criamp. 18."6
Fir 4-1015 accuMulator Or 3 dry cell, -
THE P.M.3 (General Purpose) - c7

0.5 amp. 14'.
M "E P.M.4 (Power)0.1 amp. 18/6 as .4-

For'6..volr*c umulator or 4 dry cells 4:=
THE P.M.5 (General Purpose) gr4'

THE P.1\1.6 (Power) (Yr amp. 18/6 4,4 -

Wei powerrvakes for las! L.F. stage

(4 volts, 0'25 amp) 22/6O4j
E P.M.z34

THE P.1I.236
(6 volts, 0'25 amp. 22/6

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
ADVT. THE MULLARD WIRELESS SERVICE CO. LTD., MULLARD HOUSE, DENMARK STREET, LONDON, W.C.2
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